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A Proposal for Risk Management according to Organizational

Tendency for the Overseas EPC Projects of Public Company
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Abstract

Power generation construction projects involving large amounts of capital can affect the survival of a
company along with huge economic losses in the event of a business failure. In general, private companies
are organizations with challenging risk taking tendencies while public companies have a risk averse
tendency to avoid risk, so these differences in organizational tendencies make it difficult to respond to risk.
In particular, public companies are more likely to fail than private companies because they choose the
contradiction of risk picking to enter overseas markets with high uncertainty despite their tendency to risk
averse due to the nature of the organization. Therefore, these organizations need risk management
techniques that reflect a risk—averse strategy. Accordingly, this paper analyzes the risk management
research papers of the existing overseas development EPC business in order to find the risk management
techniques related to the organizational tendencies of public companies and proposes ‘establishing a
performance audit system for risk management of the organizational tendencies of public companies” as a
way to extract the risk factors through the examples of overseas development projects of public companies
and to manage the organizational tendencies of public companies that affect them.
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<Table 1> Electricity supply and demand trend

unit :© 10,000 kw

Year 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020
TEXIMUMm POwer 7314 | 7599 | 7.652 | 8,015 | 7.879 | 8518 | 8513 | 9,248 | 9,031 | 8909
demand
rate of change (%) 26 3.9 0.7 47 -17 8.1 -0.1 8.6 23 | -14
Year 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010
faxmum power 4313 | 4577 | 4739 | 5126 | 5463 | 5899 | 6229 | 6279 | 6,680 | 7,131
demand
rate of change (%) 5.2 6.1 35 8.2 6.6 8.0 56 0.8 6.4 6.8

Source :

Korea Power Exchange

<Table 2> Power consumption per capita and as a percentage of GDP

unit : kWh, GWh/billion won

Year 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010
Power consumption |\ 0 | 5045 | 6126 | 6491 | 6883 | 7.191 | 7.607 | 7.922 | 8002 | 8883
per person

Electricity consumption | ) ag | (355 | 0351 | 0344 | 0347 | 0347 | 0338 | 0334 | 0327 | 0328
as a percentage of GDP

Year 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020

Power Cgreli‘;g;p“m Pl 9142 | 9331 | 9,285 | 9,305 | 9555 | 9,699 | 9,870 | 10,195 | 10,039 | 9,826

Blectricity consumption | 500 | 1304 | 0316 | 0306 | 0202 | 0286 | 0277 | 0277 | 0270 | 0.263
as a percentage of GDP

Source : KEPCO, "Korea Electric Power Statistics,, Korea Energy Economics Institute, "Energy supply and demand statistics;,

Bank of Korea, "national account;
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[Figure 1] Impact of each stage of EPC business

9] 15% 5 g=Folut, A dAlolM ] 4F380] 57]
o] mA]= RS- 20%, WA AA EA o n|x|= gk
< 60%= A 271 DAIZE A AR el mIAE o]

7F8 At wEbA shab Bl A wg= 20lar, ket
3715 ARete] olelE Sdiskely] SleiMs HEEA]
EPC A} 271 Ao FE AAI14 1 ARl & 8o
of gt

3.2 S¥a

918 Risk) & AR Z3te] Belab
S5 A AR 23S ik, )
&1 Ael7] A WASIA Afdel F3E o1
APAES ARl @14, B4, thg oA, AL B
Belebl gk FBRAEE Hxssh, felsh
Hgahs 713 QAL Arjsishs el gelek @
% 9lek. g TEAL S1F A4S Slguele) 3
ool e A7E 0z Pefehs Y0z, Ale) BY

of met Al2le 2dstal welehs 2l vttt v

TC
az

rir

iA's

it

Ay AN S d¥ske 27 2 B
off wpeh v theksiAl o 9 2FE AL AL, o= 2=

A7F 7P A= QA gaxte] AdEe] 23l
o A ZRARNN FeAor 54 5l A
W, Al tist 47 dAE dAE 2ert Qick &
g el A A i AAE sk Arzke
2 QIAshs dAle Al A1 B7E B, AREE
Ay Bastar, ARshE o9 el gk ol o2

Tt 1 eq1e] vis) gl 110 9]

510 =A= 57
He FA5h,

A AR 3 =sis 7o)
A A= Fste] g ZEAI

A FH 5= JRE dloleHlo]Adlshs Zlo] F a3t

AT = 1960t E] Bl 3§ ARIE S
o7 BFZIAE 8 skl HAEES AMYEkA
U 25 tlE 8-S sk &8ss 58 W)
AR 17 AT 1 Alel £ 0 R =
e A2 1980 t= L&A Stk dAl= -9 3l
9] EPC AFAR= EPC ARl WiAlsE 371, vl 2 Qb
o sk AFEA T MEA] Far ALY 27 GANH 9
A& sk AR S B, 4T GxEd &
AlellA T2 2Rl AFAS A Yehs AYTHo R A
s &8st Sk

oA 74 EPC A 9198 a&2ola |3
Aoz Aabr] flaiMe 99 B G DAl A
A T35 A7 ARG WA SAshs Y3
Qle] A A, Wy gl e dish AlhA] 9 e
2HE HEs] sflof sttt dlatE sl s 7144 EPC AF
A Ae= FeliME AT WA A EE
star, WA 1P eR1E EEste] Hsteiof gt o] &
F3lo] EPC AKRIS] =2 #E] &2l vlg, 371, 534

9 W B4 BRES GYT 5 9] dRoltt,

= wm=E T

4. 3714 3NYA EPC A1 18 &=
4.1 LA EPC AR 918 EA

4.1.1 YR &A938 A=

WEAARA S ot v, A7 AQHE tlE AFYS
2 YRy o2 EPC YHIZ 3% 7} Foleol] Wizt 714



J. Korea Saf. Manag. Sci. Vol. 24 No. 2 June 2022
http://dx.doi.org/10.12812/ksms.2022.24.2.067

ISSN 1229-6783(Print) 71
ISSN 2288-1484(Online)

5ol T Fofste] Faslr] witel], ZF Fojate] oEo]
7158 02 o]Fojx ot AJget = Qlrk= 540] it
oleldt 'HAGS FHA Yol oF 20% ¥ (UAE vt
27 A 47]) o]de] nlgo] AQEw, HAdolE FHAa
2ol 100 o] 2.5 ARjlelch ti=hkl A7
J2 A7 (Engineering) 5%, 71/d (Construction) 35%,
Tl (Procurement) 45%, 2% #2] (Management) 15%
HE2 Uepdtl 4yaRs 7 ot 4 =27 ]
A FRIsk= 71els A A3E o5t slle 71519
T e vE 571 Qlnk webs 34 v)8-&
FAkh= 371902 tit A9 3o] A<teke T
Aol FolE wii= o o 18 de] el FAsoRRt sitt.

£.1.2 AR Aol BE 9%

shelel A% 71, B, Wit E, BALE AN A
A, A2 §4} B8, 9P 7B Q14 AAPE ojst
A AoRe S AR they) oo o e
Sl g thg AR vietstolof ik, AgEo] e
7131 el s BARR L] 2-3o] oJ17] wje] QLA
s Sl A9 87, M, u7d AARE A ow
Agsojobet BTk, W, 74t BojAix] Ydafor s
ofel g TaR AbaL A1) 2910] F 5 Geke 3
= ofsfslolol stvi, Alieast pRIslo] BA E A
9} 3 AR W, 71E, BEhE REeEs Qv
SFagstolob Gk, mebd 71RAOR ols) B ofe] )
H.201 e F3a i) Bo] ARGIEY o] vle] vl
s o] Fask

4.2 3719 2AGF e g8l 4
o2 9.4

FHI7HA] "IZ71do] veket e alfe] A=
FRE O, 7 o2 S W] ofE gl L
TR Ol AZF HE, 582 0]aL F4Ql EPC AR
o] 8 Y F=5ol webd S 2 Al olE e
She 21 theo] AuFY] Mo 4 E. o
upe} theg AR S 1% vk AR
7F olFoi ek RISt vl 571 deA -
R gl Ao Sarargel AlgehA] SataL
J§H 0 o] FofAl= 5ol Stk Wt ohuz} w53t
33 B, AR slulatar kA & Asshes 714
3t o2 A7IA F5 13l mEEY] -9, 53] A
sol] thet Ado] AATE sfelrr] aelli= A sA] &
& o] ARdelnt. ofedt 37192 AT 714 @l

@

e A 74 EPC A9 f1l¥e]= B A
AR 1 e A ALY S Ad e AE
sto] flgvke] & 21g skal Sk wEkA o]
el s 2lare] 3wt § o) F 9 22l
FEE T Y 2ATS A ks 3
418 7t Qlek o]F flaiA B dATrellxl= 71E &
9] EPC A1) S13#e gl edst A8l 3 3714
EPC A 84S HEshal Sl

o
% L
v

s
17

3o

o

[

>,\l

4.3 4% A7 HE

71 &2l EPC ARl #st A=F-S B &l
EPC 2 A E ¢} tsto] Y3 Lessons Learned Ak
&S vpgko 7 Foldjof 8 RS AYsly £ FAIH
off tigh HWkA Ulg 4 Hd3ks vlolsh= ulA] Akl
18] a1 o]2f 3t A E vl o g 93T o]Rof| uleha
7 A1l TR 93 e]le FESL 5 AR
AbElolA Selve] Al 9918 B Eh= A3} o] gt
52 wlHo] ] S whakolo) s eebd EPC AR
o] 98] A= F= W) AllZ) o A
o2 dPdsiA|ul, 719 TEeA Sl et -
7} QA A Egkt olo tidt 2 1001 d Alole]
e g9l EPC 7A4A] 9] g ae] A& 7]
F07 APATE Aeaj i <Table 3>3 2t} v
AT W8-S A A3, 3719 @l EPC A9
AT et BE A 2AEF 9 (2015) ] o3 A
17019t} 37192] ARIZIEE WAl A EPC 1321
FEeR= 8-S 9l 9l 159 ATl T
s edzaI] o) omleldA] WAl A eQl AATE ©
24, gAML 2 Q1S 6712 thEFS} 3870
2 FESA I ol st Bl E Aljkslar ATk

100 Az dhare Aol s 3719 270]
&) EPC AFagell 2gstA] of -2} oo w& 913
Ao} tgof] FET A 2] ok 5, LRt
21 249 AT E AR A, YA, AR AHA,
AR 5 AR 98 FAIE 707 AR A
AR QRIS FEsto] ATk Wk it AlAlsta
o 3719 223} PEc 99 B4 1 gl-Hef o
e A= oM 4 Qi 183 HATES AN
Ao |9 EPC A 9] 9182 AKjel 5497} &
of oJaf) WAYE]7] witel dlld At S0l Aget 913
2] AAEE FESle] Bejs RS AlAlska k.

=

Moo



72 3719 SedA EPC ARl A& Al 2293l whe A3#e] Bt 33 A7 T4 T7dA
<Table 3> Prior research on risk management of overseas power generation EPC project
Researcher Research contents
Title Risk management in the EPC business for overseas power plant projects
Analyzes possible risks during overseas power plant EPC business and suggests management
Content plans to respopq to therp. . . .
Park E. S, A study on eff1c1e.nt project management methods .through analysis of risks and the impact of
(2(’)11) risk factors focusing on previously performed business cases
Method Anglysis of experience cases of Southeast A;ian S project, extraction of risk factors for each
project stage, frequency, and weight calculation
characteristic .If the scope of work has a relatively small risk impact, present a risk management plan for each
item
Title Identifying Risks of Power Plant EPC Business in the Middle East and Analyzing their Priority
by the AHP
) Risks are also calculated by subdividing the risks arising from the power plant construction project
Kl(n;OiIS)\]v Content carried out by the EPC method in the Middle East into 6 major categories and 28 sub—categories.
Method Middle East power plant EPC project expert survey technique
characteristic Risk analylsis for 6 items (design, purchase, construction, commissioning, project management,
external risk)
Title Estz'lblishment of'rigk fa}ctoT system in preliminary feasibility stage for overseas power generation
projects of public institutions
Cho, J. H. Content Ident.ify potential risk factors Wher'1 public institutions promote overseas projects and present
et al consistent evaluation factors for risk assessment
(2015) Method Six major classifications and 36 factors were extracted through a meeting of nine advisors
characteristic In t'he pre'liminary feasibility S.,t}ldy.stage of public institutions' overseas power generation
projects, risk factors are classified into two stages and presented
Title Developmept Study of Check List by Process for Risk Management of Overseas EPC Thermal
Power Project
The reasons for the loss in overseas EPC business were fierce competition after the financial
Lee, J. H. Content crisis, low—priced orders, and lack of management capabilities for large businesses. It is
(2017) necessary to secure management capabilities to generate revenue.
Method Expert survey method
characteristic Lack of case studies, inadequate ranking of 241 risk items, need to share experiences of retired
seniors
Title The Development of Bidding Phase Risk Response System Model for EPC Power Plant Projects
Seo ] P. Content Presenting the RIRS (Risk Respopse Syst.em) model for key success factors for. egch bidding
(2617) process and each task, and presenting the risk response system framework for the bidding process
Method Case analysis, survey of 23 business executives
characteristic | Limited to bidding for overseas power generation EPC projects
Title (A). case St}ldy for improving man_agement efficiency.of overseas power plant projects . focusing
on integration management of Middle East and Africa power plant EPC project
Kim, G. S. Content Three proposals for EPC lifg cycle process linked management, integrated operation of work
(2017) types, and IT system establishment
Method Overseas business 4 case analysis
characteristic | Unable to collect data for analysis, lack of overseas business research
Title A Strategy for Effective Risk Management of Overseas EPC Project
Content Analyge _Ways .to utilize resourceg .and capgbilities, company —wide r.isk management,
Park, Y. S. organizational reinforcement, communication, and risk management to suggest improvement plans
(2012) Method Advanced case analysis and benchmarking
characteristic Separate proposal for risk countermeasures and the need to develop risk management tools

according to the business environment
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Researcher Research contents
Title (A) case study on construction risk of overseas EPC power plant project
Ko. K. S. Content Intensive analysis of high—risk items and suggesting 3 measures as countermeasures.
(2018) Method Analysis of risk assessment factors focusing on failure cases of EPC power generation projects

characteristic | Limitation of identification of

cause and cost information due to confidentiality of data

Title Risk factor identification and assessment by the project stage for overseas plant projects
Content Calculation of priority and _importance of risk facths for each stage of overseas plant business,
Jeon, J. N. and preparation of check indicators to manage risk factors by stage
(2017) Method Expert Survey and AHP Technique Prioritization Analysis

characteristic Middle East

Proposal of performance risk factors and management plan for power plant EPC project in the
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<Table 4> Application of power generation business according to risk measures

Devide Response direction Details
Risk L Avoidance of projects by poor clients, selection of projects suitable for
Eliminate the cause e LT
Averse performance capabilities, and participation in bidding
Risk Shifting Responsibilit .. .
& b Y Additional Construction and Contract Changes

Transfer and Consequences

Risk Possibility and impact |Conversion of alliance type: Consortium contract into IJV (International Joint
Reducing reduction Venture) type

Risk Coping pipe construction, partnership with local companies, and coping with

Accept the results

Acceptance

Contingency Plan

<Table 5> Risk analysis of power generation projects according to the 4 major business entities

Business entities Main risk factors for power generation business EPC Relative Risk
. — Purpose of construction (feasibility, importance, urgency)
construction . . .
(validity) — Contract requirements (scope, amount, time, quality, etc.) Low
— Contract type (EPC, Lump Sum or EPCM)

Buyer — Client's credibility (international developer) Hieh
(supervisor) — WIN-WIN configuration, decision, approval, ability with contractor &
contractor — Performance of the project Hich
(attendant) — Affiliate ship's ability, attitude, and alliance method &

business — Construction environment Low
environment — Stakeholder's position

<Table 6> Response measures through the use of performance audit system in case of

risk occurrence according to organizational orientation

Major Risk Content

Factors according to
organizational orientation

Alternatives to Performance
Auditing

D Business at its . . Employee indifference according

. Strategic Lowest Price Order
own risk

to management policy

Risk taking

@ Intake, drain pipe | Accidents occurred due to failure
floating of basic design

Responsibility arises from
subcontracting core work

Loss burden without litigation for
risk of delay in completion

No construction in winter,

Time delay due to . .
®Ti v Delay in contract completion due

Transfer responsibility to
construction and design

Accounting for

litigati .. 1 Conti Pl

thgation to litigation subcontractors osses (Contingency Plan)
<Table 7> Types and Roles of public company audits

Devide Functions

traditional audit Focus on checking and monitoring for compliance with due process and violation of budget rules

performance audit | Measurement and evaluation of performance and efficiency of products obtained as a result of activities
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5.4 A37AF Feedback A|2E
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[Figure 3] Performance audit system work flow to reduce risk of public company
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