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Abstract 

The isuccess iof iimplementing ia iconstruction iproject ican ibe iseen ifrom ithe iaccuracy iin imaintaining itriple 

iconstraints i(cost, iquality iand itime). iProject irisk ianalysis ifor ilong-term iinvestment iand isuccessful iproject 

idevelopment iplanning iis ivery iimportant, imodel ianalysis iis ineeded ito imitigate irisk idue ito ithe icomplexity iof 

ithe iproblems ifaced iin ithe idevelopment iof ipower iprojects, iespecially ipower iplants iin iNorth iSumatra 

iProvince iwith ithe idevelopment iof ihydroelectric ipower iprojects i(PLTA). iThere iare irisk ievents ithat icould 

ihamper ithe ismooth idevelopment iof ithe i45 iMW ihydropower iplant iconstruction iproject iin ithe iNorth iSumatra 

iregion iwith ian iemphasis ion iinvestment ifinancial irisks. iThe ifollowing iare irisk ievents ithat iwere iidentified 

iand ithen iafter imeasurement iand ianalysis, irisk ipriorities iwere iobtained ithat imust ibe imanaged ifirst, 

iincluding: iproject ifinancing igovernance, icash iflow imanagement, idetailed icontract ispecifications, iand 

idifficulties iin ifulfilling imaterials. iThese irisk ievents iare imanaged iby iinterpreting ithem iin ithe imanagement iof 

irisk imitigation iagainst ifinancial ilosses iin ithe iimplementation iof ithe iconstruction iof ia i45 iMW ihydroelectric 

ipower iplant iin ithe iNorth iSumatra iregion. iThe iresults iof ithe irisk imitigation ianalysis ishowed ithat iProject 

iFinancing iManagement iwas ithe ifirst irisk ipriority, ithen iProject iCash iFlow iManagement iwas ithe isecond 

ipriority, iDetailed iContract iSpecifications iwere ithe ithird ipriority, iand iDifficulty iFulfilling iMaterials iwas ithe 

ifourth ipriority. iImplementation iof iresearch ifindings, inamely iprioritization iof irisk ireduction, irequires 

iidentifying icritical iprocesses iand iimmediately iadopting iapproaches ito iprovide ialternative icontrols ifor 

iidentified icritical iprocesses. iFor iexample, iif ithe itotal icost iapproach iis ia icritical iprocess, ithen iprocurement 

iof ihydroelectric iplant imaterials iis iconsidered ia icritical iprocess. iAn iexploratory iapproach ican ibe iused ito 

imanage icritical iprocesses, inamely iby imaking icontracts iwith imaterial isuppliers iso ithat imaterials iare iordered 

iin iadvance i(with ior iwithout ia idown ipayment) ito iarrive iaccording ito ithe iproject ischedule. iFor iother icritical 

iprocesses iidentified iusing iother iapproaches, iyou ican iuse ithe iresults iof irisk imitigation iprioritization ibased 

ion irisk ievents. iThe iapplication iof ithis imitigation ican ibe icarried iout iflexibly iaccording ito ifurther 

iidentification iobtained. 

 

Keywords: iMitigation iStrategy, iDecisions, iFinancial iRisk iand iInvestment iFeasibility 

 

INTRODUCTION 

The idevelopment iof ielectricity iinfrastructure iin ithe iNorth iSumatra iand iAceh iregion iis ithe 

iresponsibility iof iPT iPLN i(Persero) iUIP iNorth iSumatra ias ione iof ithe iState-Owned iEnterprises i(BUMN) 

iwhich ioperates iin ithe ielectricity isector. iIn iaccordance iwith ithe i2021-2030 iRUPTL, iin ithe iprojected 

ielectricity ineeds iin iAceh iand iNorth iSumatra iProvinces, iit iis iplanned ito ibuild ia ihydroelectric ipower iplant 

iin ithe iNorth iSumatra iRegion ifor ithe ireliability iof ithe ielectricity isystem iin iAceh iand iNorth iSumatra iand iin 

iaccordance iwith ithe i2021 i- i2028 iRUPTL iwhich iis iplanned ito ibe icompleted iin i2025 iwith icapacity i45 

iMW. 

Table iof i45 iMW iHydroelectric iPower iPlant iin iNorth iSumatra iin iRUPTL 

No RUPTL COD iyear Capacity i(MW) 

1 2015-2024 2022 48 

2 2016-2025 2023 48 

3 2017-2026 2023 45 

4 2018-2027 2022 45 

5 2019-2028 2024 45 

6 2021-2030 2025 45 

The ipower iplant iconstruction iproject iis ia idynamic, istrategic iproject iand ihas ivarious irisks ithat ican 

icause ithe iproject inot ito igo iaccording ito iplan. iThe irisks ithat iarise ican iaffect ithe iproductivity iand ifinancial 

mailto:isfenti@usu.ac.id


Journal iof iAccounting iResearch, iUtility iFinance iand 

Digital iAssets 

994 
https://jaruda.org 

Volumes 2 No. 4 (2024) 
Radja Publika 

 

 

icosts iof ithe iproject, iboth iduring ithe iconstruction ipreparation istage, iconstruction iimplementation, iand iafter 

iconstruction iis icompleted, iwhich iis ivery iimportant ifor ithe isustainability iof ithe iproject. iThe isuccess iof ia 

iconstruction iproject ican ibe iseen iby imeeting ithree iconstraints i(cost, iquality iand itime) iaccurately. iRisk 

ianalysis iof ia ilong-term iinvestment iproject iand ithe isuccess iof iproject idevelopment iaccording ito iplan iis ivery 

iimportant, iso iit iis inecessary ito icarry iout ianalytical imodeling ito ireduce irisks idue ito ithe icomplexity iof 

iproblems ifaced iduring ithe iconstruction iof ithe ipower iplant. iLike iseveral isimilar ipower iplant iconstruction 

iprojects ilocated iin iNorth iSumatra iand iAceh ithat ihave ibeen icarried iout iby iPLN, ithere iare iproblems ithat 

ihave ibecome iobstacles iin ithe iconstruction iof ithese iprojects. iOf icourse, ithese itypes iof iexperiences ibecome 

ia ireference iin idetermining ipotential irisks ithat imight ioccur iin ifuture isimilar iprojects. 

Apart ifrom ithat, irisks ican ialso iarise ifrom iproject ipayment icosts ithat iuse iforeign icurrency i(in ithis 

icase iEuros), iwhile iincome ifrom iPLN iis iin irupiah. iForeign icurrency iexchange irisk ican ioccur ibecause iPLN 

ipays iproject icosts iusing iforeign icurrency. iFluctuations iin ithe iRupiah iexchange irate iagainst ithe ieuro iare iat 

irisk iif iproject iconstruction iexperiences idelays ibecause ithere iwill ibe ian iincrease iin ipayments iusing ithe 

iRupiah. 

 
Source: iBPS, i2023 

Image iof iEuro iCurrency iExchange iRate iFluctuations iAgainst ithe iRupiah 

Identification iof ithe iprobability iof irisks ithat imay ioccur iis ithe ifirst istep iin icontrolling ithe 

iachievement iof itargets ias iexpected iby imeasuring ithe ilevel iof ieach irisk ithat imay ioccur iand imapping ieach 

irisk ilevel. iRisk iidentification iis ia icombination iof ideterministic, iprobability, iand iquantitative imethods. iRisk 

imanagement iis ia icoordinated iactivity ito idirect iand icontrol ian iorganization iin ihandling irisks i(ISO 

i31000:2018). iThen iproceed iwith ithe imitigation iprocess iand imonitoring imethods. iThis iaims ito iincrease ithe 

ipossibility iof ipositive iimpacts iand idecision imaking iby iManagement ifrom ievents ior iactivities icarried iout iin 

idevelopment. iVarious ipotential irisks ican ioccur ion ia iproject. iProper imitigation iwill icertainly ibring ibenefits 

ito ithe iproject. iProper iidentification iand ianalysis iof ithe ifactors ithat icause ifinancial ilosses iin icompleting ithe 

iproject iwill ibe iable ito imaintain ithe itriple iconstraints i(cost, iquality iand itime). 

 

LITERATURE iREVIEW 

Frequency iof iRisk iEvents 

 Assessment iof ithe ifrequency iof irisk ioccurrence iwithin ia icertain itime iperiod 

Impact iof iRisk iEvents 

Assessment iof ithe iimpact iof irisks ion ithe itotal iproject ivalue i(project icost ioverrun) 

Risk iEvent iMitigation 

Actions ito ireduce ior iminimize ithe iimpact iof irisk ievents iso ithat ithey ibecome icontrollable i(can ibe 

icontrolled) 

 

RESEARCH iMETHOD 

Place iand itime iof iresearch 

This iresearch iwas iconducted iat iPT iPLN i(Persero) iUIP iNorth iSumatra i(Sumbagut). iThe ilocation iof 

ithe iproject iplan ithat iwill ibe ianalyzed iin ithis iresearch iis iin iNorth iSumatra iProvince. iThis iresearch iperiod 

istarts ifrom iMay ito iDecember i2024. 

Place iand itime iof iresearch 

This istudy iinvolved iexperts iand istructural iemployees iof iPT iPLN i(Persero) iUIP iSumbagut. iThis 
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ipopulation iis idefined ibecause iprojects ihave ivery iunique icharacteristics, iwhere ieach itype iof iproject ihas 

idifferent irisks ifrom ieach iother, iso ithat ithe iresearch iresults ifocus ion ithe irisk iproblems icontained iin ithe 

iproject, ipopulation idata iis itaken ifrom ithe isame ienvironment. iThe isize iof ithe iresearch isample idepends ion 

ithe ipopulation istudied: ithe ilarger ithe isample itaken, ithe imore iit ireflects ithe ishape iand inature iof ithe 

ipopulation iand ithe imore iit ican ibe igeneralized. iIn ithis icase, ithe iresearch icarried iout iuses ithe iassumption 

ithat ithe iresearch iis icorrelational ior irelated ito iobtaining iinfluencing irisks, iso ithat ithe isample isize iis iat ileast 

i30 isubjects i(sampling iunits) i(Gay i& iDiehl, i1992). 

RESULTS iAND iDISCUSSION 

Risk iMitigation iDesign 

Risk iMitigation iCollection 

To iobtain imitigation isteps irelated ito ithe ifour ihigh ipriority irisk ievents iidentified iabove, ia ifocus 

igroup idiscussion i(FGD) iwas iconducted iand ibrainstorming iwas iused ias ithe iinitiation. iThis iactivity iis icarried 

iout ifor iparties iwho ihave iadequate iabilities iboth iin iterms iof icareer ilevel iand iwork iexperience. 

iQuestionnaire iII ifor ithis iFGD iwas igiven ito i4 ipeople iwith istructural iofficials iand isenior ispecialists iwithin 

iPLN. iIn ithe iFGD iit iwas iagreed ithat irisk ievents ihave ia ihigh iarea iin ithe iimpact iprobability imatrix, iso 

idiscussions iregarding imitigation imeasures iare iconsidered ias ithe isame irisk ievent. iMitigation isteps ifor ieach 

irisk ievent iobtained ifrom ithis iprocess ican ibe ipresented iin ithe itable 

Table iof iCalculation iResults iof iAverage iFrequency ix iImpact iof iRisk iEvents 

Items Risk iMitigation 

K2- iProject 

iFinancing 

iGovernance 

A There iis ia ilarge idifference iin ithe irisk iof ierrors iin icost iestimates/initial iestimates 

iand iactual iprices 

B Risk iof ia idispute ioccurring iin ithe ipayment isystem/method iused iin ithe icontract 

idocument 

C Risk iThere iis ia ichange iin iequipment iprices 

D Risk: iDifficulty iin iloan iamendments ifollowing iproject iconditions 

E Risk iof ilack iof ifinancing icapital iby ithe icontractor 

F Risk iof ilimited isources iof iinternal icompany ifinancing i(owner) 

K4 i- iProject 

iCash iFlow 

iManagement 

G Risk iof iDelay iin iBilling iby iContractor 

H Risk iof ilate ipayment iby ithe iowner 

I Risk: iThe iceiling ifor iCash iLoan ifacilities ifrom ithe iBank iis iinsufficient 

J Risk iof ipoor icash iflow iplanning 

K7 i- iDifficulty 

iFulfilling 

iMaterials 

K Risk iof iFluctuating iMaterial iPrices 

L Project iMaterial iComplexity iRisk 

m Risk iof iMaterial iDelay 

N Material iRisk irequires icertain ispecifications iand iquality 

K9 i- iContract 

iDetail 

iSpecifications 

O Risk iof iDetermining iJob iSpecifications ithat iare iUnclear 

P Risk iof iInappropriate iCalculation iof iMaterial iRequirements 

Q Risk iof idesign/drawing ichanges iduring iconstruction 

R Risk iof iinaccurate icontract iplanning iresulting iin iadditional iwork iresulting iin 

iadditional icosts 

S Risk iof ierrors iin iselecting ithe icontract istandards iused 

Source: iBrainstorming iand iFGD iForm 

The itable iabove iexplains iwhat isteps ican ibe itaken ito imanage irisk ievents iin ithe ihope iof ireducing 

ithe imagnitude iof ithe irisk ito ia ilower ilevel ithan ibefore. iMitigation iis ia isub-attribute iof ia irisk ievent, iso 

ithere iis ithe ipossibility iof imitigating iin idetail iaccording ito ithe isub-attribute iof ithe irisk ievent, ibut istill 

iwithin ithe irisk ireduction isub-attribute. iThe imitigation isteps ipresented iin iTable i4.5 iare inot iordered ibased 

ion iimportance ior iorder iof ineed, iso ifurther idata iprocessing iis ineeded ito idetermine ithe imitigation isequence 

ibased ion ithe ilevel iof imitigation ipriority. iThe iAHP imodel iis iused iin idata iprocessing. 

 

Determining iMitigation iStep iPriorities iwith iAHP 

By iusing ithe iAHP imodel, iresearchers iwill idetermine ithe imitigation isequence imodel ibased ion 

ipriority ilevels. iThe iAHP imodel ibegins iby icreating iQuestionnaire iII ibased ion iprevious imitigation isteps 

iwhich iaims ito idetermine ithe ipriority iorder iof imitigation isteps ithat ineed ito ibe icompleted. iQuestionnaire iII 

iwas iprepared iusing ia ipairwise icomparison imatrix iand idistributed ito irespondents iin iQuestionnaire iI. 

iQuestionnaire iII iconsisted iof i4 iparts, iPart iA iwas ia ipairwise imatrix ito idetermine ithe ipriority iranking iof 

imitigation imeasures ifor ithe ithree iidentified irisk ievents. iParts iB, iC, iD iand iE irespectively ito iassess ithe 
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ipriority iof imitigation iactions ifor ieach irisk ievent. iQuestionnaire iII iwas idistributed ito i4 imanagers iwho ihad 

ithe iability iand iexperience, isuch ias ihaving ipreviously icarried iout isimilar ipower igeneration iprojects iand iwho 

iwere ialso iresponsible ifor ithe iproject ithat iwas iplanned ito ibe iimplemented. iBelow iare ithe isteps. 

I. iDetermine iRisk iEvent iPriorities 

From ithe iresults iof idata iprocessing iin iQuestionnaire iII, ithe idata ifor idetermining ipriorities ifor irisk 

ievents iwas iobtained ias ifollows: 

 

 

Table iof iCalculation iResults iof iAverage iFrequency ix iImpact iof iRisk iEvents 

Geometric iMean 

 
K2 K4 K7 K9 

K2 1 1 2.2 1.5 

K4 1 1 1.4 1.3 

K7 0.5 0.7 1 0.8 

K9 0.7 0.8 1.2 1 

Amount 3.11 3.47 5.85 4.66 

Source: iQuestionnaire idata iprocessing iII 

In ithis icase, ithe ipairwise icomparison imatrix ibetween irisk ievent iattributes ihas ian iorder iof i4 ix i4, 

iwhile ithe iJ icolumn iand iI irow iare irepresented iby iattribute itypes, irespectively i1) irepresented iby iattribute 

iK2, i2) irepresented iby iattribute iK4, i3) irepresented iby iattribute iK7 iand i4) iare irepresented iby ithe iattribute 

iK9. iThe inext istep iis ito icarry iout ipriority iweighting iof ielements iin ithe ii-th irow iand ij-column iwhich ihave 

ibeen inormalized. 

If iC1 iis ithe inumber iof icomparison iscales iin icolumn i1, ithen ithe itotal ivalue iin iTable i4. i6 ithen 

ibecomes ithe iCi ivalue, iso ithat iC1 i= i3.11, iC2 i= i3.47, iC3 i= i5.85 iand iC4 i= i4.66. iAfter idetermining ithe iCi 

ivalue, ithe inext istep iis ito idetermine ithe inormal iweight ivalue iof ithe iattribute, iby idividing ithe ivalue iby iCi, 

iso ithat ithe iweighting imatrix iis iobtained ias ifollows: 

Pairwise iComparison iMatrix iNormalization iTable iBetween iAttributes 

 
K2 K4 K7 K9 Amount Weight 

K2 0.32 0.29 0.38 0.33 1.32 0.33 

K4 0.32 0.29 0.24 0.28 1.13 0.28 

K7 0.15 0.20 0.17 0.18 0.70 0.17 

K9 0.21 0.22 0.21 0.21 0.85 0.21 

Amount 4.00 1.00 

Source: iQuestionnaire idata iprocessing iII 

After iall ipairwise icomparisons ihave ibeen icarried iout, ithe inext istep iis ito icheck ithe iconsistency 

icoefficient, inamely iconfirmation iof ithe irespondent's icompliance iwith ithe iquestionnaire igiven. iThe ifollowing 

iis ithe icalculation ito iobtain ithe iConsistency iRatio i(CR) iby ifollowing ithe iprocedure iexplained iin ithe 

iLiterature iReview iabove: 

a. The ifirst istep iis ito iget ithe imaximum ieigenvalue i(λ imax) ias ifollows: 

λmax i= i(C1 ix iW1) i+ i(C2 ix iW2) i+ i(C3 ix iW3) i+ i(C4 ix iW4) i= i4.017 

b. The isecond istep iis ito icalculate ithe iconsistency iindex i(CI), inamely: 

𝐶𝐼 i= i(𝜆𝑚𝑎𝑘𝑠 i– i𝑛)/𝑛 i− i1 i= i(4.017) i– i4)/4 i− i1 i= i0.005 

c. Furthermore, iafter ithe iconsistency iindex iis iknown, ithe inew iconsistency iratio i(CR) ican ibe 

idetermined ias ibelow. 

𝐶𝑅 i= i𝐶𝐼/𝑅𝐼 i= i0.005/0.9 i= i0.006 

RI i= irandom iindex ivalue ifor in i= i4 ithen iRI i= i0.9. 

d. The iconclusion iis ithat ithe iCR ivalue i= i0.006 ior iless ithan i0.1, iso ithe iresults iof ithe ipairwise 

icomparison imatrix iassessment iare iconsistent. 

According ito ithe iresults iof icalculating ithe inormal iweight ivalues ifor iattributes iin iTable i4.11 iand 

ichecking ithe iconsistency ivalues, iit iis iknown ithat irespondents idetermine ithe iweighting ivalues ifor irisk 

ipriorities ifor irisk ievents isequentially iplacing ithe ipriority iorder ifor imitigating irisk ievents ias ifollows: 

1. Project iFinancing iGovernance i(with ia iweight iof i0.33). 

2. Project iCash iFlow iGovernance i(with ia iweight iof i0.28). 

3. Contract iDetail iSpecifications i(with ia iweight iof i0.21). 

4. Difficulty iFulfilling iMaterials i(with ia iweight iof i0.17). 

Based ion ithe iweighting iabove, iproject ifinancing imanagement iis ia irisk ievent ithat ihas ithe ihighest 

ipriority icompared ito iother irisk ievents. iFor ithe isecond ipriority, ithere iis ia idifference iin ithe ipriority iorder 

ifor imitigating irisk ievents icompared ito icalculating ithe ipriority iof irisk ievents iusing ithe irisk iindex imethod 
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iin iTable i4.3. iThis iis ibecause iin iassessing ithe iweight iof iseverity iand ievents iin ieach isection iit iis iassessed 

iby idifferent irespondents, iand ithere iare isubjective iassessments iand iperceptions ifrom ieach irespondent, icausing 

idifferences iin ithe iassessment iof ithe iweight iof ieach irisk ievent. 

 

Determining ithe iPriority iof iMitigation iSteps ion iRisk iEvent iSubattributes 

Project iFinancing iGovernance i(K2) 

Based ion ithe iresults iof iQuestionnaire iII idata iprocessing, ithe idata ifor idetermining ipriorities ifor irisk 

ievents iwas iobtained ias ifollows: 

 

Table iof iCalculation iResults iof iAverage iFrequency ix iImpact iof iRisk iEvents ifor iProject iFinancing 

iGovernance 

Geometric 

Mean 

 
A B C D E F 

A 1 2.2 0.9 1.6 1.7 1.2 

B 0.5 1 0.9 1.4 0.8 1 

C 1.1 1.1 1 1.1 1.2 1.2 

D 0.6 0.7 0.9 1 1.0 0.9 

E 0.6 1.3 0.8 1 1 0.9 

F 0.8 1 0.8 1.1 1.1 1 

Amount 

 

4.54 7.27 5.38 7.22 6.80 5.39 

Source: iQuestionnaire idata iprocessing iII 

The itable ipresents ia ipairwise icomparison imatrix ibetween isub-attributes iof iproject ifinancing 

igovernance irisk ievents, ithe imatrix ihas ian iorder iof i6 ix i6 iwhile ithe iJ icolumn iand iI irow iare irepresented 

iby iattribute itypes. iThe inext istep iis ito icarry iout ipriority iweighting iof ielements iin ithe ifirst irow iand ijth 

icolumn iwhich ihave ibeen inormalized. iIf iC1 iis ithe inumber iof ithe icomparison iscale iin ithe i1st icolumn, ithen 

ithe itotal ivalue iin iTable i4.12 ithen ibecomes ithe iCi ivalue, iso ithat iC1 i= i4.54, iC2 i= i7.27, iC3 i= i5.38, iC4 i= 

i7.22, iC5 i= i6.80, iC6 i= i5.39 iand i. iAfter idetermining ithe iCi ivalue, ithe inext istep iis ito idetermine ithe 

inormal iweight ivalue iof ithe iattribute, iby idividing ithe ivalue iby iCi, iso ithat ithe iweighting imatrix iis iobtained 

ias ifollows. 

Pairwise iComparison iMatrix iNormalization iTable iBetween iRisk iEvent iAttributes ifor iProject iFinancing 

iGovernance 

 
A B C D E F Amount Weight 

A 0.22 0.30 0.18 0.22 0.25 0.19 1.37 0.23 

B 0.10 0.14 0.17 0.20 0.12 0.16 0.88 0.15 

C 0.23 0.15 0.19 0.15 0.18 0.19 1.10 0.18 

D 0.14 0.10 0.17 0.14 0.14 0.14 0.83 0.14 

E 0.13 0.17 0.15 0.14 0.15 0.15 0.89 0.15 

F 0.18 0.13 0.15 0.15 0.16 0.16 0.93 0.16 

Amount 6.00 1.00 

Source: iQuestionnaire idata iprocessing iII 

After icarrying iout iall ipairwise icomparisons, ithe inext istep iis ito ianalyze ithe iconsistency iratio, iwhich 

iis ia ivalidation iof ithe irespondent's iconsistency iwith ithe iquestionnaire ithat ihas ibeen igiven. iThe ifollowing iis 

ithe icalculation ito iobtain ithe iconsistency iratio i(CR) iaccording ito ithe iprocedure ioutlined iabove iin ithe 

iLiterature iReview: 

a. The ifirst istep iis ito iget ithe imaximum ieigenvalue i(λmax) ias ifollows: 

λmax i= i(C1 ix iW1) i+ i(C2 ix iW2) i+ i(C3 ix iW3) i+ i(C4 ix iW4) i+ i(C5 ix iW5) i+ i(C6 ix iW6) i= 

i6.075 

b. The isecond istep iis ito icalculate ithe iconsistency iindex i(CI), inamely: 

𝐶𝐼 i= i(𝜆𝑚𝑎𝑘𝑠 i– i𝑛)/𝑛 i− i1 i= i(6.075 i– i6)/6 i− i1 i= i0.0151 

c. Furthermore, iafter ithe iconsistency iindex iis iknown, ithe inew iconsistency iratio i(CR) ican ibe 

idetermined ias ibelow. 

𝐶𝑅 i= i𝐶𝐼/𝑅𝐼 i= i0.0151/1.24 i= i0.0121 

RI i= irandom iindex ivalue ifor in i= i6 ithen iRI i= i1.24. 

d. The iconclusion iis ithat ithe iCR ivalue i= i0.0121 ior iless ithan i0.1, iso ithe iresults iof ithe ipairwise 

icomparison imatrix iassessment iare iconsistent. 

According ito ithe iresults iof icalculating ithe inormal iweight ivalues ifor iattributes iin iTable i4.9 iand 

ichecking ithe iconsistency ivalues, iit iis iknown ithat irespondents idetermined ithe iweighting ivalues ifor irisk 

ipriorities ifor isub-attributes iof iproject ifinancing igovernance i(K2) irisk ievents iin isequence ias ifollows: 
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1. There iis ia ilarge idifference iin ithe irisk iof ierror iin ithe iinitial iestimate iand iactual iprice iestimate i(with 

ia iweight iof i0.23). 

2. Risk iof ichanges iin iequipment iprices i(with ia iweight iof i0.18). 

3. Risk iof ilimited isources iof iinternal ifinancing ifor ithe icompany i(owner) i(with ia iweight iof i0.16). 

4. Risk iof ilack iof ifinancing icapital iby ithe icontractor i(with ia iweight iof i0.15). 

5. Risk iof ia idispute ioccurring iin ithe ipayment isystem/method iused iin ithe icontract idocument i(with ia 

iweight iof i0.15). 

6. Risk: iDifficulty iin iloan iamendments ifollowing iproject iconditions i(with ia iweight iof i0.14). 

 

Determining ithe iPriority iof iMitigation iSteps ion iRisk iEvent iSubattributes 

Project iCash iFlow iManagement i(K4) 

Based ion ithe iresults iof iQuestionnaire iII idata iprocessing, ithe idata ifor idetermining ipriorities ifor irisk 

ievents iwas iobtained ias ifollows: 

Table iof iCalculation iResults iof iAverage iFrequency ix iImpact iof iRisk iEvents ifor iProject iCash iFlow 

iManagement 

Geometric 

Mean 

 
G H I J 

G 1 0.7 0.7 0.5 

H 1.5 1 1.6 0.7 

I 1.5 0.6 1 0.6 

J 2.0 1.4 1.7 1 

Amount 6.03 3.64 4.92 2.83 

Source: iQuestionnaire idata iprocessing iII 

 

The itable ipresents ia ipairwise icomparison imatrix ibetween isub-attributes iof iproject ifinancing 

igovernance irisk ievents, ithe imatrix ihas ian iorder iof i4 ix i4 iwhile ithe iJ icolumn iand iI irow iare irepresented 

iby iattribute itypes. iThe inext istep iis ito icarry iout ipriority iweighting iof ielements iin ithe ifirst irow iand ijth 

icolumn iwhich ihave ibeen inormalized. iIf iC1 iis ithe inumber iof ithe icomparison iscale iin ithe i1st icolumn, ithen 

ithe itotal ivalue iin iTable i4.14 ithen ibecomes ithe iCi ivalue, iso ithat iC1 i= i6.03, iC2 i= i3.64, iC3 i= i4.92, iC4 i= 

i2.83. iAfter idetermining ithe iCi ivalue, ithe inext istep iis ito idetermine ithe inormal iweight ivalue iof ithe 

iattribute, iby idividing ithe ivalue iby iCi, iso ithat ithe iweighting imatrix iis iobtained ias ifollows. 

  

Pairwise iComparison iMatrix iNormalization iTable iBetween iRisk iEvent iAttributes ifor iProject iCash iFlow 

iManagement 

 
K2 K4 K7 K9 Amount Weight 

K2 0.17 0.18 0.14 0.18 0.66 0.16 

K4 0.25 0.27 0.32 0.26 1.11 0.28 

K7 0.25 0.18 0.20 0.21 0.84 0.21 

K9 0.33 0.37 0.34 0.35 1.40 0.35 

Amount 

 

4.00 1.00 

Source: iQuestionnaire idata iprocessing iII 

After icarrying iout iall ipairwise icomparisons, ithe inext istep iis ito ianalyze ithe iconsistency iratio, iwhich 

iis ia ivalidation iof ithe irespondent's iconsistency iwith ithe iquestionnaire ithat ihas ibeen igiven. iThe ifollowing iis 

ithe icalculation ito iobtain ithe iconsistency iratio i(CR) iaccording ito ithe iprocedure ioutlined iabove iin ithe 

iLiterature iReview: 

a. The ifirst istep iis ito iget ithe imaximum ieigenvalue i(λmax) ias ifollows: 

λmax i= i(C1 ix iW1) i+ i(C2 ix iW2) i+ i(C3 ix iW3) i+ i(C4 ix iW4) i= i4.018 

b. The isecond istep iis ito icalculate ithe iconsistency iindex i(CI), inamely: 

𝐶𝐼 i= i(𝜆𝑚𝑎𝑘𝑠 i– i𝑛)/𝑛 i− i1 i= i(4.018 i– i4)/4 i− i1 i= i0.006 

c. Furthermore, iafter ithe iconsistency iindex iis iknown, ithe inew iconsistency iratio i(CR) ican ibe 

idetermined ias ibelow. 

𝐶𝑅 i= i𝐶𝐼/𝑅𝐼 i= i0.006/0.9 i= i0.0067 

RI i= irandom iindex ivalue ifor in i= i4 ithen iRI i= i0.90. 

d. The iconclusion iis ithat ithe iCR ivalue i= i0.0067 ior iless ithan i0.1, iso ithe iresults iof ithe ipairwise 

icomparison imatrix iassessment iare iconsistent. 

According ito ithe iresults iof icalculating ithe inormal iweight ivalues ifor iattributes iin iTable i4.15 iand 

ichecking ithe iconsistency ivalues, iit iis iknown ithat irespondents idetermined ithe iweighting ivalues ifor irisk 

ipriorities ifor isub-attributes iof iproject icash iflow igovernance i(K4) irisk ievents iin isequence ias ifollows: 
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1. Risk iof ipoor icash iflow iplanning i(with ia iweight iof i0.35). 

2. Risk iof iLate iPayment iby iOwner i(with ia iweight iof i0.28). 

3. Risk: iThe iceiling ifor iCash iLoan ifacilities ifrom ithe iBank iis iinsufficient. i(with ia iweight iof 

i0.21). 

4. Risk iof iLate iBilling iby ithe iContractor i(with ia iweight iof i0.16). 

 

Determining ithe iPriority iof iMitigation iSteps ion iRisk iEvent iSubattributes 

Difficulty iFulfilling iMaterials i(K7) 

Based ion ithe iresults iof iQuestionnaire iII idata iprocessing, ithe idata ifor idetermining ipriorities ifor irisk 

ievents iwas iobtained ias ifollows: 

Table iof iCalculation iResults iof iAverage iFrequency ix iImpact iof iRisk iEvents ifor iDifficulty iFulfilling 

iMaterials 

Geometric 

Mean 

 
K L m N 

K 1 1.0 0.7 0.8 

L 1.0 1 0.6 0.6 

m 1.4 1.7 1 1.1 

N 1.3 1.7 0.9 1 

Amount 4.69 5.40 3.20 3.48 

The itable ipresents ia ipairwise icomparison imatrix ibetween isub-attributes iof iproject ifinancing 

igovernance irisk ievents, ithe imatrix ihas ian iorder iof i4 ix i4 iwhile ithe iJ icolumn iand iI irow iare irepresented 

iby iattribute itypes. iThe inext istep iis ito icarry iout ipriority iweighting iof ielements iin ithe ifirst irow iand ijth 

icolumn iwhich ihave ibeen inormalized. iIf iC1 iis ithe inumber iof icomparison iscales iin icolumn i1, ithen ithe itotal 

ivalue iin iTable i4.14 ithen ibecomes ithe iCi ivalue, iso ithat iC1 i= i4.69, iC2 i= i5.40, iC3 i= i3.20, iC4 i= i3.48. 

iAfter idetermining ithe iCi ivalue, ithe inext istep iis ito idetermine ithe inormal iweight ivalue iof ithe iattribute, iby 

idividing ithe ivalue iby iCi, iso ithat ithe iweighting imatrix iis iobtained ias ifollows. 

Pairwise iComparison iMatrix iNormalization iTable iBetween iRisk iEvent iAttributes iDifficulty iFulfilling 

iMaterials 

 i K2 K4 K7 K9 Amount Weight 

K2 0.21 0.19 0.22 0.23 0.84 0.21 

K4 0.21 0.19 0.18 0.17 0.75 0.19 

K7 0.30 0.31 0.31 0.32 1.25 0.31 

K9 0.27 0.31 0.28 0.29 1.16 0.29 

Amount 

 

4.00 1.00 

Source: iQuestionnaire idata iprocessing iII 

After icarrying iout iall ipairwise icomparisons, ithe inext istep iis ito ianalyze ithe iconsistency iratio, iwhich 

iis ia ivalidation iof ithe irespondent's iconsistency iwith ithe iquestionnaire ithat ihas ibeen igiven. iThe ifollowing iis 

ithe icalculation ito iobtain ithe iconsistency iratio i(CR) iaccording ito ithe iprocedure ioutlined iabove iin ithe 

iLiterature iReview: 

a. The ifirst istep iis ito iget ithe imaximum ieigenvalue i(λmax) ias ifollows: 

λmax i= i(C1 ix iW1) i+ i(C2 ix iW2) i+ i(C3 ix iW3) i+ i(C4 ix iW4) i= i4.008 

b. The isecond istep iis ito icalculate ithe iconsistency iindex i(CI), inamely: 

𝐶𝐼 i= i(𝜆𝑚𝑎𝑘𝑠 i– i𝑛)/𝑛 i− i1 i= i(4.008 i– i4)/4 i− i1 i= i0.002 

c. Furthermore, iafter ithe iconsistency iindex iis iknown, ithe inew iconsistency iratio i(CR) ican ibe 

idetermined ias ibelow. 

𝐶𝑅 i= i𝐶𝐼/𝑅𝐼 i= i0.002/0.90 i= i0.003 

RI i= irandom iindex ivalue ifor in i= i4 ithen iRI i= i0.90. 

d. The iconclusion iis ithat ithe iCR ivalue i= i0.003 ior iless ithan i0.1, iso ithe iresults iof ithe ipairwise 

icomparison imatrix iassessment iare iconsistent. 

According ito ithe iresults iof icalculating ithe inormal iweight ivalues ifor iattributes iin iTable i4.17 iand 

ichecking ithe iconsistency ivalues, iit iis iknown ithat irespondents idetermined ithe iweighting ivalues ifor irisk 

ipriorities ifor isub-attributes iof imaterial ifulfillment idifficulties i(K7) irisk ievents iin isequence ias ifollows: 

1. Risk iof iMaterial iDelay i(with ia iweight iof i0.31). 

2. Material irisks irequire icertain ispecifications iand iquality i(with ia iweight iof i0.29). 

3. Risk iof iFluctuating iMaterial iPrices i(with ia iweight iof i0.21). 

4. Project iMaterial iComplexity iRisk i(with ia iweight iof i0.19). 
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Determining ithe iPriority iof iMitigation iSteps ion iRisk iEvent iSubattributes 

Contract iDetail iSpecifications i(K9) 

Based ion ithe iresults iof iQuestionnaire iII idata iprocessing, ithe idata ifor idetermining ipriorities ifor irisk 

ievents iwas iobtained ias ifollows: 

Table iof iCalculation iResults iof iAverage iFrequency ix iImpact iof iRisk iEvents iContract iDetail iSpecifications 

Geometric 

Mean 

 
O P Q R S 

O 1 1 0.7 0.5 0.9 

P 1 1 0.7 0.5 1.2 

Q 1.5 1.4 1 1.1 1.5 

R 1.9 2.1 0.9 1 1.7 

S 1.1 0.9 0.7 0.6 1 

Amount 6.54 6.33 3.97 3.72 6.20 

Source: iQuestionnaire idata iprocessing iII 

The itable ipresents ia ipairwise icomparison imatrix ibetween isub-attributes iof iproject ifinancing 

igovernance irisk ievents, ithe imatrix ihas ian iorder iof i5 ix i5 iwhile ithe iJ icolumn iand iI irow iare irepresented 

iby iattribute itypes. iThe inext istep iis ito icarry iout ipriority iweighting iof ielements iin ithe ifirst irow iand ijth 

icolumn iwhich ihave ibeen inormalized. iIf iC1 iis ithe inumber iof icomparison iscales iin ithe i1st icolumn, ithen 

ithe itotal ivalue iin iTable i4.14 ithen ibecomes ithe iCi ivalue, iso ithat iC1 i= i6.54, iC2 i= i6.33, iC3 i= i3.97, iC4 i= 

i3.72, iC5 i= i6.20. iAfter idetermining ithe iCi ivalue, ithe inext istep iis ito idetermine ithe inormal iweight ivalue iof 

ithe iattribute, iby idividing ithe ivalue iby iCi, iso ithat ithe iweighting imatrix iis iobtained ias ifollows. 

 

Pairwise iComparison iMatrix iNormalization iTable iBetween iRisk iEvent iAttributes iContract iDetail 

iSpecifications 

 
O P Q R S Amount Weight 

O 0.15 0.16 0.17 0.14 0.14 0.76 0.15 

P 0.15 0.16 0.19 0.13 0.19 0.81 0.16 

Q 0.23 0.21 0.25 0.30 0.24 1.24 0.25 

R 0.29 0.33 0.22 0.27 0.27 1.39 0.28 

S 0.17 0.14 0.17 0.16 0.16 0.80 0.16 

Amount 5.00 1.00 

Source: iQuestionnaire idata iprocessing iII 

 

After icarrying iout iall ipairwise icomparisons, ithe inext istep iis ito ianalyze ithe iconsistency iratio, iwhich 

iis ia ivalidation iof ithe irespondent's iconsistency iwith ithe iquestionnaire ithat ihas ibeen igiven. iThe ifollowing iis 

ithe icalculation ito iobtain ithe iconsistency iratio i(CR) iaccording ito ithe iprocedure ioutlined iabove iin ithe 

iLiterature iReview: 

a. The ifirst istep iis ito iget ithe imaximum ieigenvalue i(λmax) ias ifollows: 

λmax i= i(C1 ix iW1) i+ i(C2 ix iW2) i+ i(C3 ix iW3) i+ i(C4 ix iW4) i+ i(C5 ix iW5) 

= i5.032 

b. The isecond istep iis ito icalculate ithe iconsistency iindex i(CI), inamely: 

𝐶𝐼 i= i(𝜆𝑚𝑎𝑘𝑠 i– i𝑛)/𝑛 i− i1 i= i(5.032 i– i5)/5 i− i1 i= i0.008 

c. Furthermore, iafter ithe iconsistency iindex iis iknown, ithe inew iconsistency iratio i(CR) ican ibe 

idetermined ias ibelow. 

𝐶𝑅 i= i𝐶𝐼/𝑅𝐼 i= i0.008/1.12 i= i0.007 

RI i= irandom iindex ivalue ifor in i= i5 ithen iRI i= i1.12. 

d. The iconclusion iis ithat ithe iCR ivalue i= i0.007 ior iless ithan i0.1, iso ithe iresults iof ithe ipairwise 

icomparison imatrix iassessment iare iconsistent. 

According ito ithe iresults iof icalculating ithe inormal iweight ivalues ifor iattributes iin iTable i4.19 iand 

ichecking ithe iconsistency ivalues, iit iis iknown ithat irespondents idetermined ithe iweighting ivalues ifor irisk 

ipriorities ifor ithe idetailed icontract ispecification i(K9) irisk ievent isub-attributes iin isequence ias ifollows: 

1. Risk iof iinaccurate icontract iplanning iresulting iin iadditional iwork iresulting iin iadditional icosts i(with ia 

iweight iof i0.28). 

2. Risk iof idesign/drawing ichanges iduring iconstruction i(with ia iweight iof i0.25). 

3. Risk iof iInappropriate iCalculation iof iMaterial iRequirements i(with ia iweight iof i0.16). 

4. Risk iof ierror iin iselecting ithe icontract istandard iused i(with ia iweight iof i0.16). 

5. Risk iof iDetermining iJob iSpecifications ithat iare iUnclear i(with ia iweight iof i0.15). 
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Prioritization iof iMitigation iSteps 

Based ion ithe iresults iof iquestionnaire iII idata iprocessing iusing ithe iAHP imethod, ithe ifollowing iis 

iattached. 

  

Table iof iPriority iList iof iMitigation iSteps ifor iRisk iEvents iRisk iEvents 

Risk iEvents 
Risk 

iPrioritization 

Risk 

iMitigation 
Mitigation iSteps 

K2 
Project iFinancing 

iGovernance 
1 

0.23 

A There iis ia ilarge idifference iin ithe irisk iof 

ierrors iin icost iestimates/initial iestimates iand 

iactual iprices 

0.18 C Risk iThere iis ia ichange iin iequipment iprices 

0.16 
F Risk iof ilimited isources iof iinternal icompany 

ifinancing i(owner) 

0.15 
E Risk iof ilack iof ifinancing icapital iby ithe 

icontractor 

0.15 

B Risk iof ia idispute ioccurring iin ithe ipayment 

isystem/method iused iin ithe icontract 

idocument 

0.14 
D Risk: iDifficulty iin iloan iamendments 

ifollowing iproject iconditions 

K4 
Project iCash iFlow 

iManagement 
2 

0.35 J Risk iof ipoor icash iflow iplanning 

0.28 H Risk iof ilate ipayment iby ithe iowner 

0.21 
I Risk: iThe iceiling ifor iCash iLoan ifacilities 

ifrom ithe iBank iis iinsufficient. 

0.16 G Risk iof iDelay iin iBilling iby iContractor 

K9 
Contract iDetail 

iSpecifications 
3 

0.28 

R Risk iof iinaccurate icontract iplanning iresulting 

iin iadditional iwork iresulting iin iadditional 

icosts 

0.25 
Q Risk iof idesign/drawing ichanges iduring 

iconstruction 

0.16 
P Risk iof iInappropriate iCalculation iof iMaterial 

iRequirements 

0.16 
S Risk iof ierrors iin iselecting ithe icontract 

istandards iused 

0.15 
O Risk iof iDetermining iJob iSpecifications ithat 

iare iUnclear 

K7 
Difficulty iFulfilling 

iMaterials 
4 

0.31 m Risk iof iMaterial iDelay 

0.29 
N Material iRisk irequires icertain ispecifications 

iand iquality 

0.21 K Risk iof iFluctuating iMaterial iPrices 

0.19 L Project iMaterial iComplexity iRisk. 

Source: iQuestionnaire idata iprocessing iII 

Based ion iTable i4.23, iit iis iknown ithat ithe irisk iof iproject ifinancing imanagement iwith ithe ifirst 

ipriority imitigation istep iis ithe irisk iof ierrors iin icost iestimates/preliminary iestimates iand iactual iprices, ithere 

iis ia ilarge idifference. iProject icash iflow imanagement iThe ifirst irisk imitigation istep iis ithe irisk iof ipoor icash 

iflow iplanning. iRisk iof idetailed icontract ispecifications iThe ifirst irisk imitigation istep iis ithe irisk iof iinaccurate 

icontract iplanning iresulting iin iadditional iwork iresulting iin iadditional icosts. iDifficulty iFulfilling iMaterials 

iThe ifirst irisk imitigation istep iis ithe iRisk iof iMaterial iDelays. 

 

Managerial iImplications iof iHydropower iDevelopment iProject iPlans 

Each iproject ihas iits iown icharacteristics, ieven iprojects ithat ihave ithe isame iprocess iform ihave 

idifferent icritical iprocesses, ithis iis igreatly iinfluenced iby ivarious iprocesses ithat idepend ion ieach iother. 

iTherefore, ifurther ianalysis iis irequired ito iidentify iall icritical iprocesses. iOne itechnique ithat ican ibe iused iis 

ito iassign ia iscore ito ieach irunning iprocess, iwhere ia iprocess iwith ia ihigh iscore iis ia icritical iprocess. iAnother 

iway ithat ican ibe idone iis ito idetermine ithe iexistence iof ialternative iprocesses, iwhere iprocesses ithat ido inot 

ihave ialternatives iare icritical iprocesses. 
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Civil iwork ihas ithe ihighest ivalue icompared ito iother iactivities, iso iit ican ibe icalled ia icritical iprocess. 

iThe irisk imitigation iprocess iin ithis icritical iprocess ican ibe iidentified ias ia irisk ievent irelated ito imaterial 

idelivery idifficulties i(K7), iwhere ithe isolution ithat ican ibe iimplemented iis ito iapply ifirst ipriority ito ithis irisk 

ievent, inamely iby iproviding ia icontract iwith ithe imaterial iparty. isupplier. ithat imaterials iare iordered iin 

iadvance i(with ior iwithout idown ipayment) ito iarrive ion ithe iproject ischedule. iOn ithe iother ihand, ithe 

iconstruction iprocess iis inot ivery ivaluable, ibut ibased ion iseveral irecords iof isimilar iprojects, ithis iprocess 

ioften ibecomes ian iobstacle, icausing iadditional icosts iand idelays ito ithe ientire iproject. iFrom ithe iresearch 

iabove, iit iis iknown ithat ithis irisk ican ibe imitigated ithrough igood iproject iplanning, iso iit iis ihoped ithat ithe 

icurrent idetailed itechnical ispecifications ican iaccommodate ithe ientire idevelopment iproject iso ithat ithe iprocess 

ican ibe icontrolled. 

The inext iprocess ithat ican ibe iclassified ias icritical iis iproject icash iflow imanagement. iIn ithis icategory, 

iwe idivide iit iinto i2 i(two) icategories, inamely ifinancial imanagement iwhen iraising iproject ifinancing iand ithe 

isecond iis ifinancial imanagement iwhen ithe ihydropower idevelopment iproject ibegins ito ibe iimplemented. iThe 

iimportance iof imanagerial ifinancial imanagement iin isecuring iproject ifinancing iis ito icarefully iplan iproject 

ifinancing ineeds iby iimplementing iISO i9001:2015 iquality imanagement. iApart ifrom idetermining ithe ineed ifor 

ifunds ito icover iall icosts iincurred, iit iis ialso inecessary ito iconsider idetermining ithe iability ito ipay ifor ithe 

ihydropower iproject iso ithat ithe iprocess iof ireturning iinvestment ifunds ican ibe iof igood ivalue. iThis iactivity 

ican ialso ibe ihelped iby istarting ito idocument icosts iand ifinance iprocurement imanagement iproperly. iThe 

iimportance iof imanagerial ifinancial imanagement iwhen ia ihydroelectric ipower iplant idevelopment iproject iis 

ibeing iimplemented iis icreating iand iimplementing ia iplanning ischedule ito icheck iand icontrol ithe ibudget. iThis 

ihas ia idual ipurpose, inamely imonitoring ithe ipayment iprocess ias iwell ias imonitoring ithe iprogress iof 

iconstruction iand iimplementation iof ihydroelectric ipower iprojects. imaterial iwhose imain ipurpose iis ito iavoid 

idelays iin iproject iimplementation. 

 

 

 

CONCLUSION 

Based ion ithe iresults iof iresearch iand idiscussion, ithe ifollowing iconclusions ican ibe idrawn: 

1. There iare irisk ievents ithat icould ihamper ithe ismooth idevelopment iof ithe i45 iMW ihydropower iplant 

iconstruction iproject iin ithe iNorth iSumatra iregion iwith ian iemphasis ion iinvestment ifinancial irisks. 

iThe ifollowing iare irisk ievents ithat iwere iidentified iand ithen iafter imeasurement iand ianalysis, irisk 

ipriorities iwere iobtained ithat imust ibe imanaged ifirst, iincluding: iproject ifinancing igovernance, icash 

iflow imanagement, idetailed icontract ispecifications, iand idifficulties iin ifulfilling imaterials. 

2. These irisk ievents iare imanaged iby iinterpreting ithem iin ithe imanagement iof irisk imitigation iagainst 

ifinancial ilosses iin ithe iimplementation iof ithe iconstruction iof ia i45 iMW ihydroelectric ipower iplant iin 

ithe iNorth iSumatra iregion. iThe irisk imitigation iresults ishow ithat iProject iFinancing igovernance iis ithe 

ifirst isource iof irisk iwith ithe irisk iof ierrors iin iinitial iand iactual iestimated icosts/prices ihaving ia ilarge 

idifference ibeing ithe ibiggest isource iof irisk icompared ito iother isub-risks. iFurthermore, iProject iCash 

iFlow imanagement ibecomes ithe isecond isource iof irisk ievents iwith ithe irisk iof ipoor icash iflow 

iplanning ibeing ithe isub-risk ithat ihas ithe ilargest irisk ivalue. iContract iDetail iSpecifications iare ithe 

ithird irisk ievent iwith ithe irisk iof iinaccurate icontract iplanning iresulting iin iadditional iwork iresulting 

iin iadditional icosts ibecoming ithe ilargest isub-source iof irisk. iFinally, idifficulties iin ifulfilling imaterials 

iare ithe ifourth isource iof irisk ievents iwith ithe irisk iof imaterial idelays ibeing ithe ilargest isub-source iof 

irisk icompared ito ithe iother isub-sources. 
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