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ABSTRACT

With rapid industrialization since the 1960s, development projects have contributed to the development of the national economy. In
addition to the development projects promoted by the government, private project operators are also promoting development projects
for reasons such as increased public convenience, insufficient financing of SOC assets, and expansion of their own development
projects other than public orders. However, as the economy has been stagnating due to several factors such as continued supply of
facilities for decades and recent COVID-19, the success of the development projects are unsure these days. Therefore, this study
attempted to analyze project costs through the case of such development projects, and to present a plan to judge and manage the risks
of each project cost item in advance. The AHP technique, which is widely used as a risk factor selection method for existing
development projects, was used, and items were determined through interviews with experts related to development projects in order
to stratify the upper and lower subjects of the risk. We analyzed how the derived risk factors affect the business performance through
sensitivity analysis, and finally substituted the risk factors management plan into the risk response strategy and suggested.
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Fig. 1. Research Method

230 KSCE Journal of Civil and Environmental Engineering Research

Bl ead By W P

HEIeIM] wg] FEt 5= Q= AR 7R Bl S8
oF T whe Wik B4, 2l thedEks TRk = FAEIgck

2. JHEAIHO| djA T 24

2.1 2lA30o| 7id

ZEARAe] Elasol= ARE ek HPgolx] 2
= o aglo] slom, ARde ddelhs 27N HE
3 Q= Ui 8910] Sk & delite 2] ARVIS ddtehs
Ipgelr] 13k AREE] ARIIZE A ARiH] 5L ARl ot

JEFe F=2 2HA 02 BAE1gIti(Baloi and Price, 2003).

2.2 AHPQ| 74

AHPE QRle] P/} el s 1A SAke Bt
= AR e]ste] Hiokel eptagmEle, 7t A TS A
3 k7 g F5 Bl A mE A4
we} ol Wl AR AL, ABAL, FEAE 4%
RS Je AAgon] dee] HgsH 2090] i
dpgo BASIGITk AHP 4] J4S theat e ] wle]
Aqjo 2 ek

A, SR BAE A B el e AEAEe

A, 7 QIAFEY] FawR, 2915 B WAeE $AR B
AP 2 AL A 5 ojmiat s &

7R1=A] sl 2A35HTHKim et al., 2015).

o
=
2y
[l

2.3 LHEX] JHEAIZES] 2[A3 M

AR TS 2P PR BT R I A
2] EPE et 2 Aee gAY a7t S8
RSt ASFES B, SAM] o' A 7 Holgle

, AREALIA 2 7 A ek ARgo]e Al ARl
REYEA] gt HAgH) = IHEAGHE tete] SAA7E]
f 25uE Hg8lom, ok= AR A B It EAJe] S A
Zhem] AR Hlagk SRR, mAR|oM e EX] HAdh)=
FH RS arslr] e vh, AR T2 BEAR
off 7ElaL glo] EX)e] AP RS Farsh] ofede] S A
AR SAA7R oF 2.5u02} ZPgEink sAE <1-st
zxdo] vt & AAVIAIE F) A8sier, 1 o] due WA
g 8l A e 52 Vkee R A8siiitk

Table 12] AFd7l8. 9L Table 29] APAA|e] =09} A|SF5
of thell ABHEW, YL FFo = QI 90 vEE shlth

¢

flo




oX,
-0,
of

Table 1. Overview of Development Project (‘A" Industrial Complex)

- olulAY

Division

Contents

Construction area

250,958 m? (75,914 py)

Sales area

155,007 m? (46,889 py)

Sales part

61.8 %

Implementation method

Public-private joint development

Project cost

97.7 billion won

Construction cost

30 billion won

Sale price

2.15 million won / py

Table 2. Business Balance (‘A’ Industrial Complex)

Division Cost (1,000 won) Ratio
Income Sales income 103,187,100 100.0 %
Sum (A) 103,187,100 100.0 %
Construction 30,000,000 30.7 %
Right of way 45,441,920 46.5 %
Fees 2,013,548 21%
Incidental 2,309,750 24 %
Expense Service 5,239,200 54%
Contribution 5,091,100 52%
Operation 3,503,812 3.6 %
Finance 4,112,208 42%
Sum (B) 97,711,539 100.0 %
Profit (A)-(B) 5,475,561 Profit ratio 5.6 %
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Fig. 2. Analyze the Importance of Risk Factors Through AHP
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Table 3. Importance of Top Risk Factors (‘A’ Industrial Complex)
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Division Less than 10 year More than 10 year Synthesis
Impotrance Rank Impotrance Rank Impotrance Rank
Sales 0.5746 1 0.5727 1 0.5749 1
Construction 0.1275 3 0.1363 3 0.1315 3
Right of way 0.2400 2 0.2236 2 0.2315 2
Incidental 0.0580 4 0.0674 4 0.0621 4
CR 0.0294<0.1 0.0617<0.1 0.0432<0.1
Sales (Price) .3836

Right of way (Price)

Sales (Area)

Construction (Increase price)
Sales (Competiton)

Right of way (Area)

Right of way (Period)

Sales (Termination)

Right of way (Complain}
Construction (Suspension)
Incidental {Cultural Heritage)
Incidental {Increase levies)
Construction (Delay)
Construction (Defect)

Incidental {Interest increase)

B Importance

Incidental (Service delay)

0.00000.0500 0.10000.1500 0.20000.2500 0.30000.3500 0.40000.4500

Fig. 3. The Importance of Risk (A Industrial Complex)
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Table 4. Comprehensive Analysis of Risk Factors ('A’ Industrial Complex)

Division Low risk factors (A) Top risk factors (B) Synthesis (AxB) Rank
Price 0.6672 0.5749 0.3836 1
Sales Termination 0.0660 0.5749 0.0379 8
Area 0.1613 0.5749 0.0827 3
Competition 0.1055 0.5749 0.0607 5
Increase price 0.4784 0.1315 0.0629 4
Delay 0.1618 0.1315 0.0213 13
Construction
Suspension 0.2549 0.1315 0.0335 10
Defect 0.1049 0.1315 0.0138 14
Price 0.3446 0.2315 0.0898 2
Right Complain 0.1586 0.2315 0.0367
of way Area 0.2545 0.2315 0.0589
Period 0.2422 0.2315 0.0561
Service delay 0.1290 0.0621 0.0080 16
Cultural Heritage 0.3729 0.0621 0.0232 11
Incidental
Increase levies 0.3445 0.0621 0.0214 12
Interest increase 0.1536 0.0621 0.0095 15
Table 5. Overview of Development Project (‘A’ Golf Course) Table 6. Business Balance (‘A’ Golf Course)
Division Contents Division Cost (1,000 won) Remarks
Construction area 977,456 m* (295,680 py) Visitors 80,000
Implementation method Private development Standard Guest price 95,000 won
Project cost 103.6 billion won Guest price 7,600
Construction cost 49.8 billion won Cart fee 1,557
Equity 39.0 billion won ncome Other income 270
Sum (A) 9,427
Obx] ARz A 18 167]9] thek Aoip]ar} opd Labor costs 1,094 Salary
IR 8 SN WS Pk S EE B e oluE Pnployee 248 oty 70
A YIS sl PSR i Fa g o) 2t yoy
s ATk Az} £3PH0] o= Bokwd glag = tax 317
R AR B 3 APl 8 SanR 7k Expense | Consumables 54
op, # Ao o] F gz AAE e AL Focs 268
8 i egle s sl Rental fee 337
Service fee 1,300
2.4 2T JUAIEO| 2|AT EXM Insurance 133
ALekr] FHAIE AT S BokS B3 Aldxdoe] 7bs Sum (B) 4,205
S b, A B A F 295 B8 A1 2] Profit (A)-(B) 5222
o]Fo]zo} Jtrh Rate on investment 5.0 %
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| AHP analysis

| Item decision

Distribution of questionnaire |

| Questionnaire recall and analysis

Research data selection

Importance analysis through AHP

Top risk factors

Low risk factors

Guest price Other income
Income — "
Visitors Discount
. Increase price Dela;
Construction p <
Suspension Defect
Price Complain
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g Y Area Period
. Cultural
Incidental Service delay Heritage

Increase levies
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| Selection of major risk factors

| Sensitivity and business feasibility analysis

Fig. 4. Analyze the Importance of Risk Factors through AHP

Table 7. Importance of Top Risk Factors (‘A’ Golf Course)
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o Less than 10 year More than 10 year Synthesis
Division
Impotrance Rank Impotrance Rank Impotrance Rank

Income 0.5421 1 0.5717 1 0.5597 1
Construction 0.0942 3 0.1164 3 0.1059 3
Right of way 03194 2 0.2677 2 0.2900 2
Incidental 0.0443 4 0.0443 4 0.0444 4

CR 0.0762<0.1 0.0764<0.1 0.0732<0.1
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Right of way (Price)

Income (Visitors)

Income (Discount)

Income (Other income)
Right of way (Area)
Construction (Increase price)
Right of way (Complain)
Construction (Suspension)
Construction (Defect)
Incidental {Cultural Heritage)
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Incidental (Interest increase)
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1682
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Fig. 5. The Importance of Risk (‘A’ Golf Course)

Table 8. Comprehensive Analysis of Risk Factors ('A’ Golf Course)

Division Low risk factors (A) | Top risk factors (B) Synthesis (AxB) Rank
Guest price 0.3201 0.5597 0.1792 1
Other income 0.1823 0.5597 0.1020 5
Income

Visitors 0.3051 0.5597 0.1608 3

Discount 0.1925 0.5597 0.1077 4

Increase price 0.3462 0.1059 0.0367 7
. Delay 0.1633 0.1059 0.0173 12

Construction -

Suspension 0.2502 0.1059 0.0265 9
Defect 0.2403 0.1059 0.0254 10

Price 0.5454 0.2900 0.1682 2

. Complain 0.0998 0.2900 0.0289
Right of way

Area 0.3097 0.2900 0.0898 6

Period 0.0452 0.2900 0.0131 13

Service delay 0.1498 0.0444 0.0067 15

. Cultural Heritage 0.4208 0.0444 0.0187 11

Incidental
Increase levies 0.2896 0.0444 0.0129 14
Interest increase 0.1398 0.0444 0.0062 16
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Table 9. Sensitivity Analysis (‘A" Industrial Complex)
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Division Right of way (Price) (unit : billion won)
Income V4 bilion ¥ 2 bilion Standard A2 bilion A4 bilion
98.8 billion 5.1 3.1 1.1 09 29
(2,050,000 won/py) 5.4 % 32% 1.1% -0.9% 29%
101.0 billion 73 53 33 13 -0.07
(2,100,000 won/py) 7.8% 55% 33% 13% 0.7 %
Sales price 103.2 billion 9.5 7.5 55 3.5 1.5
(2,150,000 won/py) 10.1 % 7.8% 5.6% 3.5% 1.5%
105.4 billion 11.7 9.7 7.7 5.7 3.7
(2,200,000 won/py) 12.5% 10.1 % 7.9 % 5.7 % 3.6%
105.4 billion 139 119 9.9 79 59
(2,250,000 won/py) 14.8% 12.4 % 10.1 % 7.9 % 5.8%
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Table 10. Response Strategy by Risk Factor (‘A’ Industrial Complex)

Risk factors Importance | Rank Strategy
Sales (Area) 0.0827 3
Sales (Competition) 0.0607 5 .
Evasion
Right of way (Area) 0.0589 6
Incidental (Cultural Heritage) 0.0232 11
Sales (Price) 0.3836 1
Construction (Increase price) 0.0629 4
Decrease
Incidental (Increase levies) 0.0214 12
Incidental (Service delay) 0.0080 16
Right of way (Price) 0.0898 2
Right of way (Period) 0.0561 .
- Imputation
Construction (Delay) 0.0213 13
Construction (Defect) 0.0138 14
Sales (Termination) 0.0379
Right of way (Complain) 0.0367 9 .
Possession
Construction (Suspension) 0.0335 10
Incidental (Interest increase) 0.0095 15

6.00%

5.80%
Income (Guest Price)
5.60%
540% /
5.20% —
Profit 500%
rate _—‘—0-‘._‘%
4.380% /'/
4.60%

4.40%
./

420%

4.00%
-10.0% -5.0% 0.0% 5.0% 10.0%

Fig. 7. Profit Rate Change Gra [h (‘A" Golf Course)

Table 11. Sensitivity Analysis (‘A’ Golf Course)
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Division Right of way (Price) (unit : billion won)
Income ¥ 6 billion V 4 billion Standard A4 billion A6 billion
44 44 44 44 44
8.6 billion
45% 44 % 43 % 4.1% 4.0%
4.8 4.8 4.8 4.8 4.8
9.0 billion
49% 4.8% 4.7 % 4.5% 4.4 %
52 52 52 52 52
Guest price 9.4 billion
53% 52% 5.0% 49 % 4.8%
5.6 5.6 5.6 5.6 5.6
9.8 billion
5.8% 5.6 % 54 % 52% 51%
6.0 6.0 6.0 6.0 6.0
10.2 billion
6.2 % 6.0 % 5.8% 5.6% 55%
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Table 12. Response Strategy by Risk Factor (‘A’ Golf Course)

Risk factors Importance| Rank Strategy
Right of way (Area) 0.0898 6 .
Incidental (Cultural Heritage) | 0.0187 11 Evasion
Income (Guest price) 0.1792 1
Right of way (Price) 0.1682 2
Income (Discount) 0.1077 4
Construction (Increase price) | 0.0367 7 Decrease
Right of way (Period) 0.0131 13
Incidental (Increase levies) 0.0129 14
Incidental (Service delay) 0.0067 15
Income (Other income) 0.1020 5
Construction (Defect) 0.0254 10 Imputation
Construction (Delay) 0.0173 12
Income (Visitors) 0.1608 3
Right of way (Complain) 0.0289 8 .
Construction (Suspension) 0.0265 9 Possession
Incidental (Interest increase) | 0.0062 16
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