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Analysing the Effects of Regional Development Project

on Regional Economic Development: An Application of
System Dynamics Approach
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—| Abstract |—

This paper attempts to analyse the financial validity of the Eco-therapy project
which J’ city in 'C’ province has been eagerly trying to implement for its regional
economic development and also to estimate the potential economic impact of the
project on its regional economy. In doing so, it employs system dynamics which is
a methodology for studying and managing complex systems, such as one finds in
business and other social systems. Analytic framework for this study is constructed,
based on the existing theoretical studies. This study concludes that the Eco-therapy
Project concerned is economically and financially valid and it is also expected that
the regional economic impacts arising from the construction and operation of the
facilities concerned are greater than any other project which J’ city has been

pursuing.
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EXPENSE -

BEEFORE DECVGCTION ae's's

(2" 2] Alagiciopfeia SR
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(& 2] =294y w4

Hao HAMY
BEFORE DEDUCTION FAA £e19
BENEFIT ZHAFAHANELN)
CB TOTAL TOURISTS Cx A B3Py 5
CB TOUR CO2 'Cx WA @34 £ 23320123 o)A
CB TOUR CO022 Cx AA) BB S 2320123 }:;)
CB TOUR DEC CE BALe 24 AFHA
CB TOUR DEC C O #FALe Ta YA A
CB TOUR FO DEC Ce #3939 24 AR
CB TOUR FO DEC C CE B34 F =9 74x %A 4
CB TOUR FO DEC CO Cx #3373 939 A4 A A
CB TOUR FO DEC €Ol Cx WY F 9390 2A AR AR
CB TOUR FO INC Ce #3939 2 AN
CB TOUR FO INC 2 CE B F 929 VAR =A%k
CB TOUR FO INC C Ce WA F 9439 F7F AR A5
CB TOUR FO INC22 Ce WRA F A3 F7F BYA a2
CB TOUR INC CE FPALe] ZE71A
CB TOUR INC1 CE BFAFY 7k =A%
CB TOUR INC C CE APAE 271K Bl
CB TOURIST FO Ce #FA F 929 F
CB TOURIST KO CE BB F Ul +
CONSTRUCTION COSTS Bx|o] AMERH &
CONSTRUCTION COSTSt 71708 AL ER N &
DEPRECIATION 7Pz
DEPRECIATION] 717 7Py 24
ECONOMIC ANALYSIS AAG N3
EXPENSES INC] QzH AE e
FINANCIAL ANALYSES 2 T B A 5}
INTERESTS o|A}-&
JC TOTAL TOURISTS JA TP = AA
JC TOUR CO JAl BEY & 2A%h
JC TOUR CO1 JA BN = Ak
JC TOUR CO2 JA BN 5 28
JC TOUR CO22 JA BB o 2R
JC TOUR DEC JAl BB £ A AR
JC TOUR DEC 2 JA BEA AR 2%
JC TOUR DEC C JA B ¢ g e
JC TOUR DEC C2 TJA B gaA] A
JC TOUR FO JA BB 9= TP
JC TOUR INC JA WA =7}
JC TOUR INC 2 JA] P Z7R] A
JC TOUR INC C : A FFH F7ER AL
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HY

A
EERE]

JC TOUR INC22

TA BB F7H] 83

JC TOUR INC221

D I v B e M i

JC TOUR KO

JA BB T UHEA &

JC TOUR INC2

JA BBA ZTHA AES

LONG CHARGES

A7) ol8A At

LONG FO DAY

37 A= 19 37 o8 &

LONG KO DAY

A7) = 19 B oA ¢

LONG STAY FO

A7 9=9 o]ga 9

LONG STAY KO

371 W5 oA D)

OPERATING COSTS

o el B G s ) L R )

OPERATING COSTS1

=98 F99| 71E 77

ORDINARY EXPENSES

7378734

PARK CHARGES

ofj 2|2} Theme Park YFE

PARK FO o A2} Theme Park 251 YAA 4

PARK FO DAY oA 2] Theme Park =9 UAA 4 19 F&F
PARK KO A ZA2}S] Theme Park 19 YAA 5

PARK KO DAY M2 Theme Park WZQ A £ 19 HF
PARK STAFF o s4) 23] Theme Park 2|} &

PARK STAFF COI ol ZM2}5] Theme Park 29 4 ZA gk

PARK STAFFI A2} Theme Pack 29 & 71708 XA
SALARY A A & HE A%

SALES €O 2o 293k

SHORT CHARGES

7] o]gztel A7}

SHORT FO DAY

g2E @] o8 F 959 ol 8Ae 19 ¥ET

SHORT KO DAY

gzE ] o84 F W3 o8] 19 ¥R &

SHORT STAY FO

PZE WloleA 9= &

SHORT STAY KO

JZE Wilol8A W=l 5

TAX HA

TAX] L b e
TIMEL 21 7E H
TOTAL COSTS % A& &

TOTAL COSTS1

3 Ag¥E F 71 FEAS

TOTAL FINANCIAL RESULT

ATH 24 8%

TOTAL LONG KOFO DAY

ZZXE 7lol8Atel WS E 198+ o] 4R &

TOTAL PARK KOFO

ol ZA 2l Theme Park U5/8] 3¢l o84 &

TOTAL SALES

% &y

TOTAL SALES START

% ey 7IE 7R s

TOTAL SHORT KOFO DAY

AXE @r]o] 87t WSS 199 o8 &

TOTAL STAFF 2]ZETheme Park & 2P 4

UNIT COST1 2 ZE 7] o841 1Y Awtvt
UNIT COST2 2 ZE W] o829 1Y At
UNIT COST3 Theme Park ©]-82}9] 19 A7}
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40 HaMY
PRODUCTION COEF Zt 43d AAEAE
PRODUCTION EFEECT A, 8 ASREES
EMPLOYMENT COEF IEFEAF
EMPLOYMENT EFFECT 2 7 ng&eeE
INCOME COEF A2E5FEAF
INCOME EFFECT A5EEd
CONSTRUCTION INVESTMENT 2] 2464

@9 9o 2de] EFE WSES BN (Ee ekt gk

1) 7344 4
obl [E 312 QA gYA P02 WA W H]8 U FAY EA4ET o]
ot dA7ke #Q8S 7.5%2 dlo] &9 HEF Aot

[£ 3] ZAY SAZ(Es] : of)

e | BHB) | Z7IFXH] | AAY| | 7[EI2HZEH | SHIE(C) | (B-C) | (B-C)&AIt
2010 475 84 111 195 280 180
2020 567 88 132 220 346 101
2030 638 88 149 237 401 56
2040 | 724 88 169 257 467 34
F1: 2004958 200937H119] FH A2 20021 715 A FAAE AFES Defeld FHT A

F3:

=

ojp] ¥ AN E Alslslo] 315(25389)

C QY A 27RIEETE Bisk JlEolok shu ofrdiMe B eR Aet A

ule} Z7ke ARle] kst ol A At Qg Telsh B oY Yl A2
Sl 23 KDISl AT EAOME $250) Aan 3.
WY WA DY 459l A KK Aolrh e BIE 98,

F4: 271529 B2 200437€ 20099707 FAE 19399 THTAC 2 Holle EAE

M &5

AMNE BB BelFAL 278100000 W §FAL 1454910 EN LHATAE
15279 00] 31 NPV &2 19124 ZANe] QIrkx Brhdeh 0|8 FaA47 ¥ER
o gsn URE BHE Folo 8 wy)z d. 248 o844l Bz A%
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FRT gAY AA HE AS oF ¥aE HoleA UPERMS ¥ S BY 9g
(& 419 2t
[Z 4] oIz BM(RK Bis))
T = 40% 20% 71Eot ~20% -40%
B/C ¥ & 2.13 2.02 191 1.79 1.67
NPV 1,980 1,678 1,327 1,056 786
FolA BE upe} o] o] AQle] AG F82 7 & HSE HAX AR E A
A7 Qe Ao2 RAXM AAYL & AL Aok

2) A5 EH2HLS): 49
A, A EFFA SN £ AT B4 ZFE ol (F 419 2ok BAA

A E ETFHUAY AlFA REAL AFARNGME AQsh) AMTRHEHE *ﬂ
HAH D AAFAS 7o) oS HARTmE ALARMNE TIET) B
FolAE WAl e malgtt

[E 5] THSA SAZTH D : o)

Ay | oz | zRA els | O | ojxtmals
9= | Y | oo | gz | ol | EEM O e | gs%) | xes
2010 475 195 49 230 475 182 145 37
2020 567 220 49 297 56.7 240 145 94
2030 638 237 49 351 63.8 287 145 142
2040 724 257 49 417 72.4 345 145 199
ATRBAA Quid o2 wrlgo|de 7Fo2 Hlett o] A% B A2 ©A

AFHL 7)ol o] upd 1809 olite] WAsI}, JHH, A 73%—4 o8-S 13t
of FAlo] W RS oI z]%@um R BGAS IR AgY e4 ol

i HA 37990 BAsHE
31 itk



NAHICIOYZIAS 0l23t X|oliiAlele] TEEm 24 - 165

3) AGAAEAEA: A qAA LI

ZAE, AFA FATe 252 B AHXE A 243 34 F &9AFAA A
Ao wAE SFEARE BAF BY ol gk AHAGFTEREAL
AEE FAHN NG 128, YA}, 25HLE B2 U adge AMF
Aol vxE JFEAE BF T o|E YiME UA FFLY AZFEYLNE
ATEE Aqule E4S B9 AGFAAFRER Aotstoiof skt ol HsiNE ¢
A AEHE F83d At 2 o5 4 A9E AREAs, 1&EAT, &5
THATE 253 olF o] &5t AN g ALFHNA Tk A9FGAANFE
#E Ashd o (& 613 2T
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[E 6] Meix|z CHX| ZAMZRY F§ X|dHH o2&n
7 g 1ERYsn AEQUS AFEg
= (H:9) (|- Hat2d) (Tt k)
T84 194 2,073.5 4,4613
> 71.8 6,518.4 14,140.4
ITAHR] 21.3 2,056.0 4,4225
BTAH] 73.7 6,852.9 14,722.3
SHEE 9.7 826.3 1,765.1
FulA 2 0.14 11.6 19.3
ARAE 9.7 967.9 2,075.4
AFAFE 0.1 9.7 19.3
7Ry 0.9 91.1 1939
AT 213 1,935.8 4,1509
P IE Fo] 34.9 3,190.8 6,847.1
2904 46 422.8 911.6
IFRENHAFE 0.6 48.4 9.9
nFEerE 52.3 4,874.4 10,474.3
¥ & & 203.6 18,770.4 40,365.1
13324 1474 13,587.6 29,211.8
2RSS 1125 10,472.4 22,519.9
7VERZ 1 AlARe] 79.5 7,390.2 15,886.1
A7V AAA 717 6,6124 14,218.0
L7170 0.19 194 38.7
pA =t DY 48 50.4 931.0
Z1EFE4A) 0.1 11.6 19.3
7 slelA 24 111 1,014.4 724
A7 arEd] 27.2 2,424.6 5,198.3
A44 989.2 91,129.0 195,987.2
Tang 34.9 3,239.3 6,963.5
L2210 2.7 2424 523.7
ARG 25.2 2,335.4 5,023.8
EAY 17.5 1,608.0 3,452.6
24284 48.5 4515.6 9,698.5
HiEzAle 25.2 2,352.8 5,043.2
7N u} A< 133.8 12,346.1 2.6535.0
T3PH 21.3 2,116.2 4,538.8
o i b Pt 5.8 4713 1,008.6
7]E}A 8] 243 46.6 4,275.1 9,194.1
A 2,330%8 215,269.7 461,482
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olde W< sotstd ofe) (X 71 2k &, ofl FelM B wieh o] AHAE
A AR AT IR 461499, TEREL 2330%, &5HEL 21529902

39

P

&2 AALFEH( Q) IERE(B) AFRY(WHHR)
A8 A A4 461,482 2,330 215,269.7

Agst JAZE £ CRY MFEASE, AS5FEAS, TEFLATE o838t A9
A azE FH5e £ gtk ZE Y FEEE AFE%E £4E + ey o
71 E A A T a8 £4staA Ik 2AsE dEde od AgAE A
7 HZEME60.75)S FAT L1425 BRPLE JFEFE AR YT 24
U AYGF-EoA BAHE For FIn

T+ 2 MAR (D) IERY(Y) ASFLU(HDH)
B R 2ZE 111,499.3 5,618 32,4315
Agg FATL 2,071.1 43 1,5774

g A 113,570.4 5,661 34,008.9

4) ¥A2He] 7
ARy Lg B8sta] JAS AGNEAIARILE ) £ AT ZAE

ofN
meJL'
o
iCh
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s 2 ARAs B Ads) 2 % ATAE FET A0 teh A9

kil
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AR st MM 233089 3180 FEHY AME FAYFHANA AEXE &
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59 HAelA T THEHRE BT EFEHE LERLER} 5,661H 02 FAHHS
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e Ay
PER DAY 365
LONG KO DAY 'LONG STAY KO'/PER DAY'
SHORT KO DAY 'SHORT STAY KO/PER DAY’
PARK KO DAY 'PARK KO'/PER DAY’
PARK FO DAY 'PARK FO/PER DAY'

SHORT FO DAY

SHORT STAY FO'/PER DAY’

LONG STAY FO

(JC TOUR FO'*0.2¥0.2)+(CB TOURIST FO'*0.1*0.2)

LONG FO DAY

'‘LONG STAY FO'/PER DAY’

SHORT STAY KO

(JC TOUR KO'™*0.64%0.20%0.20)+(CB TOURIST KO™*0.64*0.05%0.2)

SHORT STAY FO

(JC TOUR FO'*0.2¥0.3)+('CB TOURIST FO'*0.1¥0.3)

PARK KO (JC TOUR KO'*0.64*0.1)+(CB TOURIST KO'*0.64*0.05)
PARK FO (JC TOUR FO*0.1)+(CB TOURIST FO'*0.05)

PERIOD TIME1-STARTTIME

TIME1 TIME

JC TOTAL TOURISTS

'JC TOUR FO'+'JC TOUR KO'

LONG STAY KO

(JC TOUR KO"0.64*0.20%0.10)+('CB TOURIST KO'*0.64%0.05%0.1)

JC TOUR INC C

0.1

JC TOUR DEC C 0.07
JC TOUR INC JC TOUR INC C*JC TOUR KO'

JC TOUR KO 3704330

JC TOUR DEC 'JC TOUR DEC C'*JC TOUR KO'*JC TOUR CO'*JC TOUR CO1'
JC TOUR INC221 IF(TIME>STARTTIME +8, 1.08,1)

JC TOUR INC2 0.1

JC TOUR CO IF(TIME>STARTTIME+6,1.2,1)

JC TOUR CO1 IF(TIME>STARTTIME+9,1.2,1)

JC TOUR DEC C2 0.07

JC TOUR INC IF(TIME>STARTTIME +5,1.05,1)

JC TOUR FO 36548

JC TOUR DEC2

'JC TOUR CO2'*¥JC TOUR CO22'+'JC TOUR DEC C2'*JC TOUR FO'

JC TOUR CO22

IF(TIME>STARTTIME+6,1.2,1)

JC TOUR INC22

IF(TIME>STARTTIME +5,1.05,1)

JC TOUR CO2

IF(TIME>STARTTIME+6,1.2,1)
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CB TOUR FO DEC CO1

IF(TIME>STARTTIME+6,1.2,1)

CB TOUR INC C

0.1

CB TOUR DEC C 0.06
CB TOUR FO INC C 0.1
CB TOUR FO DEC C 0.06

CB TOUR FO DEC CO

IF(TIME>STARTTIME+6,1.2,1)

CB TOUR INC

'CB TOUR INC 1*'CB TOUR INC C*'CB TOURIST KO'

CB TOURIST KO

22936753

CB TOUR DEC

'CB TOURIST KO*'CB TOUR CO2*CB TOUR CO22'*'CB TOUR
DEC C

CB TOURIST FO

404497

CB TOURIST FO INC

'CB TOUR FO INC 2'¥'CB TOUR FO INC C*'CB TOUR FO INC22'

CB TOUR FO DEC

'CB TOUR FO DEC C*'CB TOUR FO DEC CO*'CB TOUR FO DEC
cor'

CB TOUR INC1

IFTIME>STARTTIME+5,1.05,1)

CB TOUR CO2

IF(TIME>STARTTIME+6,1.2,1)

CB TOUR CO22

IFTIME>STARTTIME+9,1.2,1)

CB TOUR FO INC2

IF(TIME>STARTTIME+5,1.05,1)

CB TOUR FO INC22

IF(TIME>STARTTIME+38, 1.08,1)

SHORT FO DAY

'SHORT STAY FO'/PER DAY’

SHORT KO DAY

'SHORT STAY KO'Y/PER DAY’

CB TOTAL TOURISTS

'CB TOURIST FO'+'CB TOURIST KO'

TOTAL LONG KOPO DAY

LONG KO DAY'+'SHORT FO DAY’

TOTAL SHORT KOPO DAY

'SHORT FO DAY'+'SHORT KO DAY’

TOTAL PARK KOPO

'PARK FO DAY'+'PARK KO DAY’

PARK KO DAY

'PARK KO'/PER DAY’

PARK FO DAY 'PARK FO'/PER DAY'

LONG CHARGES "TOTAL LONG KOPO DAY'*365*UNIT COST1*0.7
UNIT COST1 306000

SHORT CHARGES 'TOTAL SHORT KOPO DAY'*365*UNIT COST2'*0.7
UNIT COST2 70000

PARK CHARGES

(TOTAL PARK KOFO'*0.8*UNIT COST3'*365+(TOTAL PARK

KOFO™*0.2¥UNIT COST31'%*365)

UNIT COST3 2000
UNIT COST31 1000
SALES CO 0.9




ALEICIO[LHRAS ofZeh X|iAlde) sgRnt 24 - 175

TOTAL SALES

(LONG CHARGES'+'PARK CHARGES'+'SHORT CHARGES')*'SALES
co'

OPERATING COSTS

'TOTAL SALES'*0.234

OPERATING COSTS1

IF(TIME<STARTTIME+6,0, OPERATING COSTS"

RESORT STAFF

'TOTAL LONG KOPO DAY'*0.6

TOTAL SALES START

IF(TIME<STARTTIME +6,0, TOTAL SALES')

PARK STAFF

0.2284*(PARK FO'+'PARK K0')/1000-215.4+'PARK STAFF CO'

RESORT STAFF1

IF(TIME>STARTTIME+6,280,RESORT STAFF)

PARK STAFF1 [F(TIME>STARTTIME+5,88, 'PARK STAFF)

PARK STAFF CO GRAPH(PERIOD,0,1,{48,40,35,35,33,30})

TOTAL STAFF 'PARK STAFF1'+'RESORT STAFF!'

SALARY 22772000

DEPRECIATION1 IF(TIME<STARTTIME+6,0,DEPRECIATION)

DEPRECIATION 4950000000

TAX 'TOTAL SALES'*0.1

BENEFIT 'TOTAL SALES-'OPERATING

COSTS'-DEPRECIATION-TAX-'PERSONNEL EXPENSES'

PERSONNEL EXPENSES

SALARY*TOTAL STAFF*EXPENSES INC1'

TAX1

IF(TIME<STARTTIME+6,0,TAX)

EXPENSES INC1

IKTIME<STARTTIME+10,1.03,1.05)

CONSTRUCTION COSTS

GRAPH(PERIOD,0,1,{0,1000000000,8770000000,48300000000,6640000
0000,69500000000,0})

PV ECONOMIC ANALYSIS

GRAPH(PERIOD,0,1,{0,-9.3,-75,-389,-497,-484,180,174,168,161,154,145
,137,129,122,115,101,95,90,85,80,75,71,67,63,60,56,53,50,47,45,42,40,38
,36,34})

ECONOMIC ANALYSIS

'TOTAL SALES START-(CONSTRUCTION COSTS'+'OPERATING
COSTS1'+'PERSONNEL EXPENSES1')

TOTAL COSTS

(CONSTRUCTION COSTS'+'OPERATING COSTS1'+'PERSONNEL
EXPENSES1")

COSTRUCTION COSTS1

193970000000

TOTAL COSTS1

IF(TIME<STARTTIME+6,0,INTERESTS +'TOTAL COSTS")

INTEREST

IF(TIME<STARTTIME+6,0, CONSTRUCTION COSTS1'%0.075)

FINANCIAL ANALYSIS

IF(TIME<STARTTIME+6,0, TOTAL
START'-(DEPRECIATION +'OPERATING
EXPENSES1'+TAX1))

SALES
COSTS1'+'PERSONNEL

ODINARY EXPENSES

'OPERATING COSTS1'+'PERSONNEL EXPENSES1'

BEFORE DEDUCTION

IF(TIME<STARTTIME+6,0,TOTAL  SALES  START-'ORDINARY
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EXPENSES-DEPRECIATION)

TOTAL FINANCIAL RESULT

'FINANCIAL ANALYSIS-INTERESTS

PRODUCTION COEF

{0.0230,0.0729,0.0228,0.0759,0.0091,0.0001,0.0107,0.0001,0.0010,0.021
4,0.0353,0.0047,0.0005,0.0540,0.2081,0.1506,0.1161,0.0819,0.0733,0.000
2,0.0048,0.0001,0.0112,0.0268,1.0104,0.0359,0.0027,0.0259,0.0178,0.050
0,0.0260,0.1368,0.0234,0.0052,0.0474}

CONSTRUCTION
INVESTMENT

193970

INCOME EFFECT

'CONSTRUCTION INVESTMENT'*'INCOME COEF

PRODUCTION EFFECT

'PRODUCTION COEF*CONSTRUCTION INVESTMENT'

EMPLOYMENT COEF

{0.0001,0.00037,0.00011,0.00038,0.00005,0.0000007,0.00005,0.0000006,
0.000005,0.00011,0.00018,0.000024,0.000003,0.00027,0.00105,0.00076,0
.00058,0.00041,0.00037,0.000001,0.000025,0.0000007,0.000057,0.00014,
0.0051,0.00018,0.000014,0.00013,0.00009,0.00025,0.00013,0.00069,0.00
011,0.00003,0.00024}

EMPLOYMENT EFFECT

'CONSTRUCTION INVESTMENT*EMPLOYMENT COEF'

INCOME COEF

{0.01069,0.03393,0.01060,0.03533,0.00426,0.00006,0.00499,0.00005,0.0
0047,0.00998,0.01645,0.00218,0.00025,0.02513,0.09677,0.07005,0.05399
,0.03810,0.03409,0.00010,0.00026,0.00006,0.00523,0.01250,0.46981,0.01
670,0.00125,0.01204,0.00829,0.02328,0.01213,0.06365,0.01091,0.00243,
0.02204}

w=RRAol 2005.04.04 / AAIRIZY: 2005.04.29




