CTNE R Sz S
EH & «‘"K’a KT AT

A LATNF E P IR G R B R
A System Dynamics Model on Financial Risk Evaluation for

Public-Private Partnership of Urban Renewal

PEARAY 4 A2 LT R



PP FEAR R LY
Graduate Institute of Architecture and Urban Design

Chaoyang University of Technology

AL~

Thesis for the Degree of Master

",5'3’3 g AT F EW AT "G Lk AP AN 2T Y
A System Dynamics Model on Financial Risk Evaluation for

Public-Private Partnership of Urban Renewal

th R R # L (Kuo-Wei Hsu)

B 3 4 sk (Shih-Hsin Chang )

PEARAL 4 E- P DT P

25, Jan 2010



PAGHHRKNFERA LB
WXUREBEGgELE

BAT LS L R RAR TR AR A
WXAAB AT EMANRESBMFITE AL EER TR

P OROAECHRMERR £k 1 0612602

AAXEBAZBEGEERUREGHE » HFubEd -

WX ORER
RER MWt ?P/%@Q %
FRAE P E FE T \ 3

BEAPHEARE A o~ ND

BlafE W4 i;%%OiD
WP RS L R BN A B2

wAKE M .

954 B A S IE BR TT A  A 8 3R e o 7¢
:i&f;%%&ﬂm&ﬁm%ﬁﬁ%dﬁﬁ \%ﬁ @\] %/b
A PTEAE

z;i&igﬁﬁﬁﬂﬁﬁﬁﬁﬁﬁaﬁﬁ Kgigkéi

PERRIY £ 1 A 25 8



We approve the thesis entitled “A System Dynamics Model on Financial Risk Evaluation for
Public-Private Partnership of Urban Renewal” of Shih-Hsin Chang.

Date of Signature

/Z&/w //// 27 % Ja‘ y. 2£ >0/0
Sheng-lung ; 7
Professor, De rtm of Horticu lture

National Chung Hsing University
Chair of Committee

W% )Qwﬂfy Ton ¥€ >o/o

eng Horng ag/
As iate Professor, Dep ent of Fmance

Providence University

:Bv\)-(/\' :LA Taw 25 ,20l0

Li-Wei Liu

Associate Professor, Department of Urban Planning and
Spatial Information

Feng Chia University

S
i D Py O - A S . B 2D
YungTang $hen  /

Asbociate Professor, Graduate Institute of Architecture

and Urban Design

Chaoyang University of Technology

Q%TL/J%&( .:Ftuﬁ. 26 2oo

Kuo-Wei Hsu

Associate Professor, Graduate Institute of Architecture
and Urban Design

Chaoyang University of Technology

Thesis Advisor

_—;7/%——\ 77_77 R, 2OTH

7
Yuhg-Tang Shen

ssocigle Professor/’ Graduate Institute of Architecture
and Urban Design
Head of Graduate Institute of Architecture and Urban
Design
Chaoyang University of Technology




[ %]

KL R s R B 1Y 2 R

BRATHH S ERTEFWS R 43 R

\4—- \m& .‘.\j
N
([

X ,3\
3

AR R T 0 LR LA PR AL T e g

B AT kel P RRBEHN o

PR AATRI L RFT LTS - T RB IR FLE 6 ) o
R I E R & S SRR A S A R
g LG HETRE D WX AFONE FILFEG AREREHHT
AT e é%% KA A B Reanp o L EF L 30
LR AR I e S O R R 30
FAR S AR G TR o

W OLATEM L ATE AR TR A o - B PIR G A i
AR A %*g%ﬂ AR ISR A A AR RS ER B LY

28 wAR Y EPFRF R OB AR 0 R R R - LY R AR

f#*%’éiiﬂﬁﬁﬁwAﬁﬁ%wﬁﬂuwi%ﬁﬁﬁ@ﬂi%&as@%aﬁ%ﬁ

b LR BB AR

B

BERBZRE UMBL% TR ST o B8 29 T i &

A ERE > EfldpE s p S 2 B R RAITEFE AT

WH L AT P E PR E T APHIR R TS > DFER R HE LR
R R BT w S {ATRE S P

¥ N
\:, g~/
¥ T
" g-\r-]-
-l
it
o
A
\\\xr
<l
&
N
-
=R
&
S}
g
&
%\
&
S
fixg
&
&
gl

¥
L
F_*.
G
&

[REGEF ] 83 (AT~ 2F 84~ fad i F - Mith %76



[ Abstract )

Following the evolution and economic development over time, changes of
urban spatial structure and population relocation of old downtown has resulted
in the decline of space function and lose of original production. Under the
sustainable urban development strategies, in order to solve the problems
associated with urban sprawl in Taiwan, urban renewal needs to be continued to
improve the function of the old downtown environment.

Urban renewal projects are high cost and slow return investments. If
developed unilaterally by the public sector will increase the financial burden of
the developer, and result in high development and operating risks and low
investment benefit Self-Liquidating Ratio. Therefore those investments need
development benefits income from subsidiary undertakings and public-private
partnership to increase investment in development programs Self-Liquidating
Ratio. Since benefit pursued between private sector and public sector is different,
urban renewal investments face the challenge to achieve equality and mutual
benefit partnership model.

The process of urban renewal is complex and lengthy. Traditional financial
risk evaluation lack the whole system process relevance of investigate and
system dynamics is characterized by the complex dynamics, feedback and time
delay problems which provide an overall, long-term, and more comprehensive
solution. Therefore, this research applies system dynamics to proceed with more
comprehensive financial risk evaluation for public-private partnership of urban
renewal.

The results of this research indicate that public-private partnership of urban
renewal development take longer cycle time than the general land development.
According to the literature, the development process of urban renewal is divided
into three stages, before development, during development and after
development when building system dynamics models. Applying financial risk



evaluation of public-private partnership approach to development model, the
main target of financial risk evaluation includes Net Present Value, Profitability
Index, and Self-Liquidating Ratio. By sensitivity analysis and scenario analysis,
this research identifies the development of financial risk for public-private
partnership of urban renewal and proposed risk management strategy. Finally, a
case study is used to amendment public-private partnership of urban renewal
model.

Keywords: Urban Renewal, Public-Private Partnership, System Dynamics,

Financial Risk Evaluation
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2. Urban Regeneration and Sustainable Development in Britain (Couch &
Dennemann, 2000)
PR R A {ATHAT R ?ﬂ,g%wi;m
_ﬂﬂ’} oz Atk m'%\i’_.‘ﬁ»gf;p?ﬂ?’rs—r% i 35v ﬁ\ igﬁ&héifq
R B T 151'\:&‘."'3’3

Eehg B RP) A% L
%?'iiﬁ*fm%%ﬁwf?—:if\ TEEB RO WP o F T
BAYEE i%@ﬁ°l%uﬁiﬂﬁﬁk$%%ﬁ&m’ii

B ARFE GRS il B iR A RR S

o

Bz FEREP
3. A Comparative Institutional Evaluation of Public— Private Partnerships
in Dutch Urban Land-use and Revitalisation Projects (Nijkamp %, 2002 )
AP R RT3 R e AT B AR DT TS R
ﬁ’iﬁ%ﬁi%ﬁiﬁ%mﬁﬁ%ﬂ%%awwﬁﬁﬁo@%ma
PUEATE B AR SR 1T R SRR 0 BRI Ak AR AR K B AR R
G o 3 MR S FE o i AR B e g A T 0 Bl (AT
FW T B FUREPA FTae 4 fogn® 2 @ i F2RE > T

_‘_&

FEPM GNMEFER o AT Y 155:}'&{7}@*&3 IR S R (R
Mj’im'ﬁ S AR MR A A AT B PR R

LphE & DT F o
4. Development Cultures and Urban Regeneration (Guy %, 2002)
SRR RGP AT £ e TS L AT L E & Y ik
Koo AR BFGAOEBE Y PP T D {ATRR S e
R ST AP LATRE o #Brgév)ghpwﬂ¢7féxzﬂ ~3F E_F ook
o RS L ATORI G e FIS PR FTE S M E}Ié_‘frﬁi‘
Afpr o Rm o B
BB B R D R R TR E T Y e Mg

\\\?{r

B % 0GR e g e o b G TR

43



Bege S F R enix 2R AR il“’m%x kg e

5. Financing Property’s Contribution to Regeneration (Adair %, 2003)
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7. The Role and Behaviour of Commercial Property Investors and
Developers in French Urban Regeneration: The Experience of the Paris
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8. The Property Development Industry and Sustainable Urban Brownfield
Regeneration in England: An Analysis of Case Studies in Thames
Gateway and Greater Manchester (Dixon, 2007 )
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2. Unlisted Property Fund Investment in Urban Renewal/Regeneration
Property in the U.K.: The Impact of Investment Style on Decision
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1. System Dynamics in Project Management: A Comparative Analysis with
Traditional Methods (Rodrigues, & Bowers, 1996)
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2. Strategic Management of Complex Projects a Case Study Using System
Dynamics (Lyneis, Kenneth, & Sharon, 2001)
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3. Using generic System Archetypes to Support Thinking and Modeling
(Wolstenholme, 2004)
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4. System Dynamics Applied to Project Management a Survey, Assessment,
and Directions for Future Research (Lyneis, & David , 2007)
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5. Rule Dynamics: Understanding Commonalities in the Process of
Emergence of Best Practices in System Dynamics Modeling and in
Financial Markets’ Risk-Management Initiatives (Martinez-Moyano,
2003)
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Compensation cost $200 ¥ =~ Manage royalty $68| ¥ ~
Development royalty $300, # = Manage royalty rate 2% %
E Land market price $10,000{ & = Tax benefit $1,489| ¥ =
% Land market price ratio 3% % Tax benefit years 5| #
§ Land cost $400| ¥ ~ Operating revenue $3,400| § ~
% Demolition of buildings cost $100| &~ Operating income $2,400| § ~
-§D Land tax $100f §F ~ Unit benefit 0.6| i
= |Land tax rate 1% % Subsidiary undertaking income $800| # ~
’ii Other cost $200f ¥~ % Extra income $200| § ~
+ |Right transformation cost $150 § ~ é Operate expenses $884| # ~
Before development gross $1,050, ¥ ~ c<i Advertising marketing expense $272| § ~
cost 3
Financing benefit 2%| % g AME rate 8% %
- Renewal time 1 £ ; Personnel expense $340, ¥ ~
S |Bulk incentive 40% % % |PErate 10%| %
@ |Construction cost $17,280] ¥~ | 4 |Equipment expense $136| & =~
g Land area 1000[ m? EE rate 4%| %
-g Coverage ratio 40% % eE:;/e':meem maintenance $102| & ~
3 |Bulk ratio 400%| % EME rate 3% %
g |Bulk ratio rate 360%| % Miscellaneous expense $34| 5~
? Building floors 10| &% ME rate 1% %
Building floor area 4000, m? Income tax $298| ¥ ~
Building cost $16,0000 ¥ ~ The tax rate 20%| %
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AR | 5% B P Bk E |H PR TP BxE |Hi
Unit construction cost $4| M’/ ~ Net income $1,489| & ~
Architectural design cost $1,280| # ~ After tax cash flow $1,191| 3~
Architectural Design return 8%| % Present value rEEM T F
First year gross cost $18,330, # ~ Discount rate 12%| %
Financing loan $10,998| & ~ Net Present Value $2,640| # ~
Loan to deposit ratio 60%| % %-' Profitability Index 1.36| #c
Interest rate 6% % § Self Liquidating Ratio 406 ¥
Interest rate rate 8% % & |Coefficient of Variation 0.289| ¥k
Loan term 20 =& ? Scenario probability EHBBEX|] %
Payment $959| H ~ E General scenario 50%| %
Own capital $7,332| #§ ~ g—’ Pessimistic scenario 40%| %

%. Optimistic scenario 10%| %
= |Scenario NPV RFEEBEX| o
;i General NPV $2,640| @ ~
. |Pessimistic NPV $3,690| & ~
iﬁ Optimistic NPV $1,590| @ ~
?‘:" Expected value $2,325| § ~
Standard deviation $672| § ~
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STELLA # 88B] 28 e % o
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stock)~ 3 i& /% 413 £ (Net income stock)~ 3. i& 5 £ (Present value stock) -
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(AP EPRFMBRT AL REFE 2 BALLT nfpie A0p
r# 3-23 ¢

® 1 Loan stock 2 Cumulative cash stock 3 Metincome stock 4: Fresentvalue stock
1: 20000

2 20000

3 30000

4 10000

10000

1:

2 5000

3 14000

4 5000

1: 1]

2 10000

3 1]

4: (=

21.00
FPage 1 Years
a @/ 9 Study model

@3B?Wi¥w%€%%%§ﬁm§mgw@@
FREHms (AT f PR EMIER ot BR > 1 &0
FAIE B G Op S R ERE S S RATE FTLRE
BT PO SR AU 425N Bl B M S 2R e 250 o
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ﬁ’uﬁﬂﬁ&ﬁﬁm@é%i$%¢%%,g ¥ &L e £ ik
¥ o HP 4e§) 3-24

8 1 cer Liguidating Ratio 2; Profitakility Index 3 Met PresentValue

-

1:
2
KX

1:

2

KR

1:

2

KX

1.00 6.00 11.00 16.00 21.00
Page 1 Years
a @/ 9 Study model

B3-24 387 L AT L P RS MAITE iRt R

85



=~ BN AR R AT

AT AR AAR R A WA R AN AR P A AR S

AR IR R SR Wk S f

BT R G T RIS W BRI A T AR -

AR (AT E PR FRRE TS OER > A L ER Y
RypAp BB R LIPS

AT PEALICUR B 6 BB 15 1 23VP hF] S 4 AE o Rk

IERLEE N EUE-F- R

< BT ﬂ-ﬂ- mga:s;g ﬂ'\ﬁﬁ

N 3\;15 % :‘rk @.L ﬁ’ﬁ ﬁ—w AN

T

fg‘g_l—‘].g. » 1A 7“2_1 Fﬁ’g 'F)—“\;'/{'r%‘

|l
Y

'

o s BE R
fl& > (AP FRAR BT EL - SYBIE pnr @S

yEE

%@immwraﬁﬁﬂﬂﬁr\’éa@w%1+PTﬂﬂm%%’

BLRPIFIF HER > SEREOR > T UEHRETEFH I {op i B

AT I R A B H R Ao 3-6 4T o
£3-6 487 LATOF AP B R TS A4 4

€& 4 -10%  |[HEENPV)| 10% | %68 | $8F | R
Gl $2,655 $2,640 | $2,625 $15| 0.0057 10
g AU $2,663 $2,640 |$2,618 $23| 0.0085 9
{ FTPEA2 $3,937 $2,640 |$1,344 | $1,297| 0.4911 2
il s $2,654 $2,640 | $2,626 $14| 0.0053 12
G $2,535 $2,640 | $2,744| $105| 0.0396 5
@ A $2,686 $2,640 | $2,595 $46| 0.0172 7

BoA A $2,670 $2,640 | $2,610 $30| 0.0114 8

Nk T $2,651 $2,640 | $2,629 $11| 0.0042 12
ZERARFHEPSF | $2,736 $2,640 | $2,544 $96| 0.0364 6
R $2,182 $2,640 |$3,098| $458| 0.1735 4
53y £ $1,001 $2,640 | $4,279 | $1,639| 0.6208 1
YiE 2 $3,232 $2,640 |$2,048| $592| 0.2242 3
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3 ¥5% 3 | 0.5967 | 6.05 0 , 0.5967 6.05
5 B

PR 0.6031 | 6.11 0 PR 0.6031 6.11

4.3698 | 44.30 0 v ¥t 43698 44.30

3t 5.5696 | 56.46 0 |3t 5.5696 | 56.46

9.8636 | 100.0 0 B3 9.8636 | 100.0

FHRKR: 59 3= 7 S (A

AR AN EPRETERGEAREORR - ¥ P
L

=
AALE @Mz Lo R s LR T 0 R




A5 KK 4 4, sa £ HE X
’37 —_ 'I% % /J‘\ U Bl ) *i}\‘
- BEAK REGE
AT AR B R AR L CHuE 2w 0 3R F R RRE
R RE EE N AR St crdp B R BCHE 0 @ T
T ABE ML o FP R N RARE S A iRk T @
LEBY Bk L ‘7%3%__ o AP B < F LT 5 T
% PR AR R MR e & 48 4T
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Compensation cost $19,866| # ~ Manage royalty $538
Development royalty $3,780, ¥ = Manage royalty rate 0.8%
g Land market price $126,001| # =~ Tax benefit $31,244
o
o |Land market price ratio 3% % Tax benefit years 5
§ Land cost $87,858| § ~ Operating revenue $67,297
% Demolition of buildings cost $84,400| ¥ ~ Operating income $66,297
=]
CBD Land tax $1,260| # ~ Unit benefit 23.84| i
= |Land tax rate 1% % Subsidiary undertaking income $800
f’;i Other cost $2,198| # ~ Extra income $200
-};, Right transformation cost $141,302| # ~ > |Operate expenses $3,230
—
Before development gross — @ . .
P g $252,806| & ~ = Advertising marketing expense $808
cost =
- - - <
Financing benefit 2% % S |AME rate 1.2%
Renewal time 1 # 'g Personnel expense $1,346
Bulk incentive 160%| % S |PE rate 2%
O |Construction cost $433,346| # ~ P |[Equipment expense $673
- ]"
S |Land area A RS E] m :?2 EE rate 1%
«Q 4 - -
= Coverage ratio P Environment maintenance $269
S expense
S |Bulkratio A FA T % EME rate 0.4%
ulk ratio rate A F W E 0 iscellaneous expense
3 |Bulkrati EATA ] % Miscell $135
>
~ |Building floors kA Fa T WA ME rate 0.2%
,ii Building floor area A %A T m? Income tax $6,249
7
¢ |Building cost $395,936| # ~ The tax rate 20%
Unit construction cost $7.12| =g ~ Net income $31,244
Architectural design cost $27,715| ¥ ~ After tax cash flow $24,995
Architectural Design return 7% % Present value A E D T
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First year gross cost $686,152| # ~ Discount rate 10%| %
Financing loan $480,306| ¥ ~ Net Present Value $30,640| ¥ ~
Loan to deposit ratio 70% % %-' Profitability Index 1.15| i ¥k
Interest rate 3% % % Self Liquidating Ratio 3.04| ik
Interest rate rate 5% % 2 |Coefficient of Variation 1.916| %k
Loan term 20| = ? Scenario probability R FEBR| %
Payment $32,846| # ~ E General scenario 50%| %
Own capital $205,846| # =~ é—’ Pessimistic scenario 40%| %

% Optimistic scenario 10%| %
= |Scenario NPV RFBEBER|F
;{ General NPV $30,640| § ~
B |Optimistic NPV $54,234| § ~
?__f;_ Pessimistic NPV $-17,445| § ~
?E' Expected value $13,765| 8 ~

Standard deviation $26,378| § ~
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