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Analysing Factors Affecting FDI (Foreign Direct Investment) Using
System Dynamics Approach
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Abstract
Young-Chool Choi / Ji-Hyun Jang
This paper aims to identify crucial factors affecting FDI which is regarded as a driving
force for economic development in a country, to forecast future values of dependent and
mediating variables involved in FDI policy process using SD (System Dynamics)
approach, and to put forward practical policy measures to reinforce FDI achievements.
In doing so, we build causal diagram with loops, simulation model including mediating
and dependent variables, and seven policy scenarios by which future conditions could be
analyzed and forecast, and also we conduct sensitivity analysis to discover how
sensitively each scenario fluctuates. Regarding analysis tool, we employ Powersim
program which is a special purpose software program designed for system dynamics
simulation. The analysis results predict what seven policy scenarios produce, especially
with regard to the variables involved in FDI model and also they show how sensitively the

policy scenarios respond to certain environmental change.
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2hofl et FDI §-49] o] FFE vAl= MesES gelsk=d 28 73t o] &
gt A= FDI F-9o] AASAT YRe wAgo] Atk A& Ho] 31 (Schneider and
Frey, 1985; Torrisi, 1985; Jun et al., 1996; Nunnenkamp and Julius, 2002; Mhlanga et al.,
2010; Mohamad and Sidiropoulos, 2010), oF&& A|AFRetE HHAJo] okl FAstct
(Lipsy, 1995; Love and Lage-Hidalgo, 2000; Cakrabarti, 2001). FDI?} A|&FEe}O] A+
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Bellack and Leibrecht, 2009), A2 (Ahmed et al., 2010; Mottaleb and Kalirajan, 2010),
Y9 7§ (Botriae and Skufliae, 2006; Mhlanga et al., 2010; Vijayakumar et al., 2010),
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D AU 10 @4 74 AluE] 2.9 AlEF ol 2t

AluEle 12 AdYGEc] @ BHiz fAIEH, 242 R84 & o A7 He 45
oltt. AlYE| 12 AT AHi7t AHE FAEE AoVl el ®et gle dHEa g

% oot

240,000 T
C AAZ 10% 74
© MY Y RF|
220,000 T
C HeE 10% o3}
-
i
ol
3 | 200,000 T
o 20
=
C yuzAYol SYY 10% 5t 8
© HYAYo SYH UYL 180000 T
CHyzyol SYN 10% 45
160,000 t t t t t t t t 1
2,016 2,017 2,018 2,019 2,020 2,021 2,022 2,023 2,024
year 2 Mo HE Hyzyo| £y FDL 7@ _satera)
2,016 1.00 1.00 182,037
2,017 1.00 1.00 182,038
2,018 1.00 1.00 182,038
2,019 1.00 1.00 182,038
2,020 1.00 1.00 182,038
2,021 1.00 1.00 182,038
2,022 1.00 1.00 182,038
2,023 1.00 1.00 182,038
2,024 1.00 1.00 182,038
2,025 1.00 1.00 182,038

(28 18) AlL2|2 12 A|g2f|0| M 2t
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2) AlvE22: A4S 10% 243}

Auele. 2%
£ Aot of
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RE=AY R, 4138 AI3%

Aggol @A) Het 10% otstE L AuAA =
ASol= FDI %7 27} 202590l 204,735 Huiet
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240,000 T
C AAE 10% WM
C 4B HY /X
220,000 T
© 4B 10% st
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El 200,000 T
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Cyuzgol syy 10% 52 | || 8
© HYZYo SHY HNRK 1800007
C HuAYo| EHAY 10% 45
160,000 ; ; ; ; ; ; ; ; i
2,016 2,017 2,018 2,019 2,020 2,021 2,022 2,023 2,024
year I MY HE BMZAHO| £y FOI 7.2_setra)
2,016 1.10 1.00 182,037
2,017 110 1.00 183,583
2,018 110 1.00 187,983
2,019 1.10 1.00 190,483
2,020 1.10 1.00 193,222
2,021 1.10 1.00 195,831
2,022 110 1.00 197,811
2,023 1.10 1.00 200,043
2,024 1.10 1.00 202,542
2,025 1.10 1.00 204,735

(O3 19) ALI2|R 29| A|E2|0]M At
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3) Ayl 3: AAE 10% /1A, BA2H £94 /A

AU 2 32 AYFEC]l A Eot 10% M=, A2 F942 ALt 2ol A==
dtoltt. o] Brole AUE MHez Q57|49 ool At o] 2025800+ 2 4473l

O] Fo{A|A] X3t 235]2 FDI 4 27t HAE o] 179, 152 Wiftge|2 o] B 2=
FHEAL A

240,000 T
@ AMAZ 10% 4™
C 4B HY |X
220,000 T
C MYE 10% o3t
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i
ol
5 | 200,000 T
o 20
e
C yuzmo £yy 10% o2 | || 8
C HyEYo SYH HARK 180000
C yuzAYol £ 10% 45
160,000 f f f f f f f f i
2,016 2,017 2,018 2,019 2,020 2,021 2,022 2,023 2,024
year I MY HE HYEHo £BY FDI 72 _piera
2,016 0.90 1.00 182,037
2,017 0.90 1.00 179,894
2,018 0.90 1.00 179,793
2,019 0.90 1.00 179,609
2,020 0.90 1.00 179,461
2,021 0.90 1.00 179,341
2,022 0.90 1.00 179,250
2,023 0.90 1.00 179,189
2,024 0.90 1.00 179,156
2,025 0.90 1.00 179,152

(O3 20) ALI2|R2 32| A|E2|0]M Zat
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ddEol d dH= FAHL
dtoltt. o] Bfelle 20259 7IE22 198,203

AR T4 10% N4
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240,000 T
C Al 10% 7§ M
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220,000 T
C UUE _10% 43}
=
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§| 200,000 T
o !
e
Cymayol £yy 1% ot | || B
C HHAHo SHY HARX 1800007
© yNZY £YY10% Y35
160,000 } } } } } } } } i
2,016 2,017 2,018 2,019 2,020 2,021 2,022 2,023 2,024
year = A F HHMAe £ FOI 2 _HHotE e
2,016 1.00 1.10 182,037
2,017 1.00 1.10 184,963
2,018 1.00 1.10 186,498
2,019 1.00 1.10 188,081
2,020 1.00 1.10 189,716
2,021 1.00 1.10 191,467
2,022 1.00 1.10 193,458
2,023 1.00 1.10 195,278
2,024 1.00 1.10 196,717
2,025 1.00 1.10 198,203

(a8 21) ALI2|R 42| A|E2|0|M Z1}
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5) Alvdle 5: AAE AR, AAEAAH 94 10% 51
A-olch AlUg]Q 59 A9, 20259 =] FDI e 174,279 Wivtd e Sol=L FAIE
Hof Fa gt

240,000 T
CMAE 10% WA
C ueE WY /X
220,000 T
C 4E 10% %42t
-
|
ol
§| 200,000 T
o 200
e
© yuzyol £yN 0% 2 | || 8
C yuAYo 2YY 4| 180,000-\
C HMZEYO| £BY 10% 45
160,000 ; ; ; ; ; f f f i
2,016 2,017 2,018 2,019 2,020 2,021 2,022 2,023 2,024
year 3 MY HE ¥AYol =gy FDI 72 spteray
2,016 1.00 0.90 182,037
2,017 1.00 0.90 180,185
2,018 1.00 0.90 179,307
2,019 1.00 0.90 178,459
2,020 1.00 0.90 177,640
2,021 1.00 0.90 176,850
2,022 1.00 0.90 176,148
2,023 1.00 0.90 175,503
2,024 1.00 0.90 174,880
2,025 1.00 0.90 174,279

(O8 22) A|LI2|R 52| A|E2|0|M Z}



278

6) AUz L 6: AYE 10% ©

Ayl e 62 AAEC] 10% FA Kt ofst= 1, A
o] FDI FATFEE FAAIZE 4 e olxdo] H= F5oltth
7F 20259 Eoll= 238,271 Wivtdel2 FA == 44

RE=AY R, 4138 AI3%
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AA%

37 10% A4

oJc}.

A ErgAdo] @A ®Bot 10% A=
AlUE] 2 69] 4 FDI 4 &
27g Bol 21

240,000 T
C AAE 10% 74N
C Mg Hy /X
220,000 T
© AYE 10% o3}
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|
ol
§| 200,000 T
o 200
e
C ymzgo £y 10% ot | || B
C yuEYO £HY HYRX| 180,000 T
C YA £HY 10% 45
160,000 t t t t t t t t {
2,016 2,017 2,018 2,019 2,020 2,021 2,022 2,023 2,024
year T MY HE YHAYO £BY FDI 3.2_s3tetey
2,016 1.10 1.10 182,037
2,017 1.10 1.10 187,804
2,018 1.10 1.10 195,186
2,019 1.10 1.10 200,841
2,020 1.10 1.10 206,962
2,021 1.10 1.10 213,251
2,022 1.10 1.10 219,401
2,023 1.10 1.10 226,033
2,024 1.10 1.10 232,454
2,025 1.10 1.10 238,271
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BERE
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AU Q 72 AAE0] 10% MAELL, FHAA S EFAIC] 10%
2 79AX= FDI & 757F 20259 0] 166,381 ¥WiRtd 2|2 7H4AS

sfereks Z9oltt ALt
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Mg 2ol FiL Qi

240,000 T
@ Meig 10% 4
Cugs #Y x|
220,000 T
C 4eE 10% o3}
-
i
ol
3 I 200,000 T
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e
© HyEHo £YM 10% 5t | || B
C HYZHo| £ HARX 180000
CHYZH| £YH 10% 45
160,000 f f f f f f f f i
2,016 2,017 2,018 2,019 2,020 2,021 2,022 2,023 2,024
year Y N FE HHZAHO £y FDI 72_sotcta)
2,016 0.90 0.90 182,037
2,017 0.90 0.90 177,274
2,018 0.90 0.90 175,611
2,019 0.90 0.90 173,940
2,020 0.90 0.90 172,375
2,021 0.90 0.90 170,906
2,022 0.90 0.90 169,587
2,023 0.90 0.90 168,429
2,024 0.90 0.90 167,369
2,025 0.90 0.90 166,381

(O8 24) ALI2|R 72| A|Z|0]M A}



280 TRH=ARgEE ) A3 A3S
5. 74 % B4 (sensitivity analysis)

ojstofl A= ‘EFHY| AFAHE' BFE ol&oto] NFAE A AAS] HA} gt} E5H
AE X W7t FDIHR o= Fx ESHIAPE 7 of &= Ao Higt vidE &

olulgict. ofgf I¥2 WItE B4 9] dAsiHoltt. B3 Y W9 MY A2 Azt
BIE 7207 dto] +10% ~ -10% L& 31 0.9 ~1.1& 7HAth 183 Most Likly 7k
(Peakzh) L 2= 1& FQ35t) iz BA dygj&o 2 EH7IEZ(Monte Carlo) ®Y A

ol WS ot

Marne Yalue Typa
A Assumptions
4 |la) STE AE ES Triangular
@ Minimum 0.4
@ Maximum 1.10
@ Poeak .00
%) Decisions
@] Objectives
m Effects
a = FDI A2 _EHOHER First
fyvarage 184,.337.23
5 Parcentila |66.611.97
10 Parcantile |68, 869, T8
26 Percentila | 74.233. 84
50 Parcantila [82.039.76
75 Parcentile 192, 205,50
90 Parcentila 203.719.17
95 Parcentila 210,657 27
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210,000 T

200,000 T

190,000 T

180,000

170,000 T

LN N N B B S R B R B S EEN S SN SN R S BN SR N N N R R S SN N B RN R B R R E— —
2,016.0 2,016.8 2,017.5 2,0183 2,019.0 2,019.8 2,0205 20213 2,0220 2,0228 2,0235 2,0243 2,025.0

— FDI 2 _BHOLEFR] (5 Percentile) FDI #2_2H0tEkE] (10 Percentile) — FDI &2 _BHOMEFE] (25 Percentile)
— FDI #2_BHO=E2 (50 Percentile) — FDI 2 =H0HEFE] (Average) FDI 12 _BHOtErE] (75 Percentile)
— FDI #2_940tEkE] (90 Percentile) — FDI &2 _BHOFEFE] (95 Percentile)

year FDI 712 _H4OER2 (5 Percentile) | FDI 12 _B4OHEH| (10 Percentile) | FDI 2 _H#OHER2| (25 Percentile) | FDI 2 _EHOFEFZ (50 Percentile)

2,016 179,955 180,357 181,148 182,037
2,017 178,017 178,771 180,285 182,038
2,018 176,211 177,273 179,447 182,038
2,019 174,530 175,857 178,634 182,038
2,020 172,965 174,521 177,845 182,038
2,021 171,507 173,258 177,079 182,038
2,022 170,150 172,065 176,336 182,039
2,023 168,886 170,939 175,614 182,039
2,024 167,708 169,875 174914 182,039
2,025 166,612 168,870 174,234 182,040
year FOI 72 _SHOHErR] (Average) | FDI 72 BHOFEFR (75 Percentile) | FDI 72 _¥4BHEFRY (90 Percentile) | FDI 712 _B4OFEFR] (95 Percentile)

2,016 182,037 182,926 183,717 184,119
2,017 182,088 183,842 185,490 186,345
2,018 182,188 184,785 187,362 188,724
2,019 182,339 185,755 189,337 191,267
2,020 182,540 186,754 191,422 193,985
2,021 182,793 187,782 193,623 196,890
2,022 183,098 188,840 195,946 199,996
2,023 183,456 189,929 198,399 203,315
2,024 183,869 191,051 200,987 206,864
2,025 184,337 192,206 203,719 210,657

(3 26) 1T 242N
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FDI AlEefl0]d mele] 24] 74,

Name Definition

191 GDP (0.05 * '1919 GDP 2713t * 'FDI =2 H|F' + INIT(=W A9 A=
A4) DIVZ0 = A9 A= A8 1909 GDP =713t *0.95 )/27222

191 GDP %714t 27222 // 20159¢ 7|+

Auxiliary_1 (B3+'FDI ¥ Ao 228 AdrE)/4 * IF( TIME=STARTTIME, '
=7I9E9 FA o, FDI 2 H|F

FDI ¥& A4 Ay GRAPH ( g A7 9 £ A8

'0,0.2,{0.09,0.47,0.7,0.85,0.92,1,1.14,1.3,1.47,1.69,1.85//Min:0; Max:2//})

FDI @&l o] 29 At GRAPH (  'FDI A Sk 2
'0,0.2,{0.2,0.22,0.27,0.4,0.7,1,1.28,1.47,1.64,1.76,1.8//Min:0:Max:2//})

FDI 71&% H]% DELAYPPL( '9|=7]9E° &2 9%, 1,1) * FDI 2 _%7|%
/182037

FDI 4+ &_Hggte (=W AAA A9 e+gd4d'+5)/6 * IF( TIME=STARTTIME,
FDI 2 7%, IF( 'Sy Ad HX'=1, Auxiliary_1/0.2138* 'FDI +2_z71F,
Auxiliary_1* 'FDI #X%_%71%))

FDI % _%7|3F 182037 // =iurda

¢
rd

o

3% E2 5 BReug [F( 1999 GDP=1, 1, GRAPH ( '19&
GDP',0,0.2,{0.49,0.52,0.59,0.69,0.84,1,1.2,1.46,1.67,1.83,1.92//Min:0:Max:2//}))

U nLAES AekA g £& IF( '190d GDP'=1, 1, GRAPH ( 'l1¢19
GDP',0,0.2,{0.7,0.73,0.78,0.84,0.9,1,1.2,1.46,1.67,1.83,1.92//Min:0:Max:2//}))

2y 7& = 1K 91 GDP'=1, 1, GRAPH ( 11
GDP',0,0.2,{0.12,0.17,0.32,0.52,0.76,1,1.3,1.63,1.81,1.89,1.94//Min:0:Max:2//}))

U A FR IR 193 GDP'=1, 1, GRAPH ( 11

GDP',0,0.2,{0.24,0.26,0.33,0.52,0.76,1,1.25,1.46,1.67,1.83,1.92//Min:0;Max:2//}))
__.—{.q] 04 1—11:,_ 1

=y A A Hg =2 AY AR T (TIME-INIT(TIME)+1)/5)

2 AxZ A4 9] oA B A AR (TIME-STARTTIME+1) //GRAPH ( '&
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5o Sk A5'0,0.2,{1.8,1.76,1.69,1.57,1.34,1,0.6,0.36,0.19,0.13,0.12//
//MIN:0;MAX:2////D1/

S 7]&old S S IF( 1999  GDP=1, 1, GRAPH ( '19%
GDP,0,0.2,{0.32,0.34,0.43,0.57,0.71,1,1.3,1.59,1.8,1.92,1.96//Min30;Max22//}))

A (74 4% %7130/0.135*GRAPH ( 'ZU Ad Az #Hg
'0,0.2,{0.172,0.165,0.151,0.14,0.138,0.135,0.11,0.083,0.06,0.043,0.03//Min:0:Max:0.3//}

0.
dgs Ad4= ( GRAPH ( '94%710401] st A" B9y
0.

( 'FDI TR H|F

'0,0.2,{1.57,1.5,1.47,1.36,1.3,1.24,1.24,1.24,1.24,1.24,1.24//Min:0:Max:2//}))/2

Hold "WHelMd  %7]gH/22 *  GRAPHSTEP ( (FA  Z=2)/INIT(HFA &=

",0,0.1,{12.8,12.8,15.7,15.7,18,18,19,19,20,20,22,22,22,24,24,24.2,24.2,24.2,26,26.3,24.6/

/Min:10:Max:40//}) //* TF( 'FDI & ®]551.2, 1.1, IF( FDI 2 H|F>1.2, 1.2, 1)

HelA — Copy "™HSAl Z71%/22 * GRAPHSTEP ( (FDI #&2 HIF + 'JA| 4

"/1.135,0,0.1,{12.8,12.8,15.7,15.7,18,18,19,19,20,20,22,22,22,24,24,24.2,24.2,24.2,26,26.3

,24.6//Min:10:Max:40//})

HAA 27178 22

Bz 5 si3g39A £FIF( 1999 GDP=1, 1, GRAPH ( 1993

GDP',0,0.2,{0.07,0.14,0.27,0.51,0.71,1,1.3,1.59,1.8,1.92,1.96//Min:0;Max:2//}))

53] 91d A= 1

E7I9EY B2 oF IF( = 49 A= A8&=1, 1, (( 'FDI ¥« F42]

A”ITIE' * ED] o Aol 2 ARG + 02%(2e T2 5 BRolmal +

WEAAT AT g a2+ AU JlE e+ AW A AR+ W A
+ 'FUrledd g SF+ BE 5 sPEEEdA )+ 08* (V1Y IF

71985 Adea+ =TI del g AAA E9971+ =199 EAREA + ' %ﬂ
S TEXA + AFAY FR+ ZAQ JQAEE + FEAT PAHAHA)) + 22

DIVZ0 WH<IA )/2)) * 1.008490637575/4.716966000024

el=71holl Hiet A4 29171 GRAPH ( e A s 2§

'0,0.2,{0.73,0.75,0.77,0.82,0.89,1,1.3,1.51,1.66,1.79,1.89//Min:0: Max:2//})

=719 9] LAREA (GRAPH ( 'S A9 Eahr He

'0,0.2,{0.14,0.24,0.41,0.62,0.82,1,1.24,1.5,1.66,1.79,1.89//Min:0:Max:2//}) + GRAPH (
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91517] o] g A £917]
',0,0.2,{0.49,0.53,0.59,0.69,0.8,1,1.24,1.5,1.75,1.89,1.98//Min:0:Max:2//}1))/2
QT ZAZ 5 2z GRAPH (=W A9 Az Ag

1,0,0.2,{0.54,0.6,0.7,0.8,0.9,1,1.15,1.34,1.47,1.55,1.6//Min:0: Max:2//})
AFAY 2 ( GRAPH  ( '9=F7]4]e] et AAE 297
1,0,0.2,10.31,0.43,0.56,0.72,0.86,1,1.12,1.28,1.41,1.48,1.53//Min:0:Max:2//}) + GRAPH

( 'FDI = H| 5
'0,0.2,{1.68,1.62,1.6,1.54,1.41,1.31,1.22,1.16,0.98,0.89,0.82//Min:0; Max:2//}))/2
Aol Fg4 1

AAAA ] B g AWAA EA T (TIME-INIT(TIME)+1)/3)
ZA|Q QAElE ( GRAPH ( Q=7 gl ot XA 29171
'0,0.2,{0.04,0.27,0.52,0.72,0.86,1,1.12,1.31,1.6,1.83,1.96//Min:0;Max:2//}) + GRAPH (

'FDI e H| 5
'0,0.2,{1.91,1.69,1.59,1.47,1.31,1.17,1.05,0.99,0.92,0.83,0.78//Min:0:Max:2//}))/2
FIAT P AHA GRAPH ( (§H&x t43F DIVZ0 A == ) /

7.407407407407,0,0.2,{0.06,0.13,0.3,0.5,0.7,1,1.48,1.69,1.81,1.85,1.87//Min:0: Max:2//})
#3-2} k2384 0.135 DIVZO A 52



