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The Framework

= Purpose

- To compare infrastructure delivery and finance
strategies for optimizing infrastructure portfolios

- To formulate and evaluate more robust, more
effective models for sustained renewal of the
infrastructure base
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= Horizontal axis

- The degree to which typical elements (financing,
design, construction, operation/maintenance) are
separated from each other

- “Segmented” means financing, design, construction

and operations/maintenance are provided by separate
participants

- All project elements are combined such as in DBO —
“Combined”

= Vertical axis

- The degree to which government assumes the direct
financial risk for the project

- “Direct” means government is the source of cash
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Government’s two fundamental strategies
for promoting infrastructure development

= The first strategy represented by the vertical axis

- to “push” specific projects “directly” through
current appropriations

- to “pull” specific projects “indirectly” through
incentives, mandates, subsidies, and other
measures which encourage the private sector to
accomplish government goals
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Government’s two fundamental strategies
for promoting infrastructure development

= The second strategy represented by the horizontal axis

- by clearly separating each of these different steps in
the procurement process from one another (a
“segmented” process)

- by combining all these aspects of an infrastructure
project into a single procurement of the completed
facility (a “system” or “combined” process)
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The Framework =Example
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Historical change of public infrastructure Paradigm
in America
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America’s Post 1933
Public Infrastructure Paradigm

= America’s Federal Infrastructure Process (1947-1995)

Direct
\"

Segmented <«

- Direct: After World war Il , it was aimed at prompting full and free
competition

- Segmented: Congress favored the separation of design from
construction and construction from operation and maintenance

- Most of Federal Grants project fall in quadrant |V
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America’s Emerging Public/Private
Infrastructure Strategy - Ten Key Elements

=  Government Defined Scope

= Competition

= Fair treatment of Actual Competitor

= Transparency

= Independent Engineering Check on the Efficacy of Design
= Open to Technology Change

= Sound Financial Analysis Over the Project Life Cycle

= Alternatives Analysis in Project Delivery and Finance

= The Emergence of Infrastructure Portfolio Management

= A Single Integration of These Concepts into Sustainable
Strategies
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1. AIY 24 (Market Analysis)

—> Q2 A - FRMF 2% 72 =2 (FIHAAMLY S5 1)
- o o4 - 3dEdE 24 0 Y 24, ol Al¥(sub-market)
— g o - ANE =84, ERrE, )t

2. NI&HE =4 (Marketability Analysis)

3. i A 24 (Financial Feasibility Study)
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(1) AHAES

| Hl &AL (Profit & Loss Statement)
X| E(Cash Flow Statement)

o
. T/

s

. i X} Ci Z=E(Balance Sheet)
- 0|3 MElE IOl YA =

o Moy
. S| HE 24 accounting analysis: OH
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(1) =2 H &N (Profit & Loss Statement)

- JYE SO ZUZ LEtL= =21 HIES HWEAI2112, 02 X0IE 0L
O Y2 2Eot=E 2AHINE

O = 4 (Revenue)

- HEJ0t (MEHI, =48I, &4, 2Ita2d])
OHE 3012 (Gross Profit)

- EHOHHI2E 2teld] (80 2 =2l F4])
A0l (Operating Income)

+ FHe =AU (=L0IA)

- Z2 HISE(0IAEIE, dXE, ZAHM3)
24012 (Ordinary Income)

+ SE0/¢

- SE&4

N& &0l (Earnings before Taxes : EBT)
—-HOIA

S J12=012 (Net Income)
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(2) Ui XttH = E(Balance Sheet)

« SEAZO JI¥el Xtatdh Ol0 Chet ML & A7A2 ERAS HXIHA

o« A
Ab B
XH4 A
L SEA ST
YR B
NSRRI
CTHD &
2 DE2T
DA RGN
228 M CBIAN, ETIRIY 2
e,
- e
-FEAa 1L X232
2. 2012 (K=, 012))

¥ RSD DFO 2R I|IES 14

Rl
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B =2 (Potential Gross Income )

- SA&W =3 &4 (Vacancy & Collection Loss)

A& Z£9 (Effective Gross Income)

- 29H|I=2 (Operating Expenses ; ZHOHHIF 22iHl, A=)
=2 =2 (Net Operating Income)

- 2XH&tEt (Debt Service)

N&ESEZSE (Before Tax Cash Flow)

- ASA

N=8325& (After Tax Cash Flow)

w EQAHAA THEl 018
) é%—’#—ll_“ 2ot 20l 222 Ml & X &3
@ EsrEes FMYS0 FSNX 28

401.649 Cost Planning for Construction Projects =rei e (2005) “ZERE SAOIMS Bl =a”



401.649 Cost Planning for Construction Projects

(4) 22N B HE
(1) =N S0|2E = 0= S0/ / IH=A X100
(2) H=® FA0YdE = FL 0/ / IHEX X100
(3) = =0l E = §I|=0/Y / HEH X100
(4) ROI(Return on Investment, SAt2 =029 8) = (=0/2/HE=H) X (HESH/S KA
= =0|/B A&t
(5) ROE (Return on Equity, AJ| A2 =012&) = =0/ AH=
gte4) ) project & Al
@ 42t
® BE
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- EZNE= NI=2 2 A2 Bl =E &8 9482 ¢ +
SOl 240 2 HES DIXles 32l 24 L A2 INES Defdlior &t

- 832 S8 g2Y(Discounted Cash Flow Analysis) 2 83 S % S92
AMZ2HE XH0[DF &Ml ea=K0 == = Al 8lE2 HgsS T8ot 24
ot= JIHY

- Olch JHXIE €M Jtxl= B3| 2?lofl € 2l=(Discount Rate) & E

x & M IH(Present Value) 2t O JF(Future Value)2l 23|

FV =PV X (1+i)n
PV =FV = (1+i)n"
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(4) WX 24 )| - NPV

il

(1) NPV (Net Present Value: =
I =X2 Clof Zadst OlcH &

—ZJ|SXEE 1

NPV = Cy + = C, /(1+r,)t

Co :ZIIFEXNHIZ
Ci: tAIBOIAS 8= S8
re :2els
|Z= : NPV>0 & X
NPVIt 25
* 81018 (Discount Rate)
stolg P2z 27

=2
- RN HEE

Capital)
£ Fot=0 WACCO=E
WACC = K, (BM/(2+Xt=2))+Ke (A2/(RM+AHE))

98 =2 24| & (Cost of

X I}CH)H
A
==

rlr

P

Ol

H Ol ALZ

F==2 M2

nlo

At=H|&: Weighted Average Cost of Capital) |

— A28 =
Ki : XX RA+AE
Ke :=F @FFUE
% HEMNAS BE SXA 97 42E (=298 0/XHS + Risk Premium)S AL
2HO! (2005) “T2ME QYA Q| EFEHA 2 A
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& J|8 - IRR

Rl

(5) W=

(2) IRR (Internal Rate of Return : L%

U

— 0382 &It ZINIEXHIES X A= €2& (NPV=0 &

— 2t 2 AFE 2 =9E2S UEUWE =38 A E

¥ IRRAME Al =& &
1. IRRO| 044 JH UAE = UL
- 0 T2MEQS 3 SS0AM 8t sign0l HHH S SHLESl IRREH U2 UL,

— 29 04 sign0l BH& &< 2JH 0l&t2l IRRO| /A2 %= UL
— It £2 YH2 NPV BSE 082S HEOIHAM (AHEZ M) &l E= 0T
2. (o ZIZHEE HWE 3 NPVIL IRRE R48HH
SH2H Ol (2005) “T2ME QLA O EFEtA 247 24
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(6) NPV vs. IRR

¥ (=0 TZRE HWA HEHN RE=/E = A201?
Project CO C1 C2 C3 IRR
A -1000 700 500 100 19.1%
B -1000 100 450 900 15.9%
NPV Analysis
Discount Rate 0% 3% 6% 9% 12% 15% 18% 21% 24%
Project A 300 235 179 129 85 46 11 -19 -47
Project B 450 335 236 152 79 17 -38 -84 -125
NPV vs IRR
500
400 * :
S 300 —
5 oo T~ 11.38%
X100 =7
15d e
<|‘J O 1 1 1 1 1 -~ I. —~ .\
-100 0% 3% 6% 0% 129, 450/ 1go/ "otor oAgy
=200
gols
Project A- - - -Project B
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(7)) HR& =4 J|8 - Adjusted IRR

* Adjusted IRR (F=EUS2LUE
— IRRS && : (S X220 IRRL 22 220 EXNEX LoH EXXC 2EHAUES
HArE! IRRDF Eet&ICt
— Adjusted IRR2 &2 R RS MEXN D (MF O E JIEER)
— 2ABtM O 2 Adjusted IRRO| IRRECH L
IRR > MHE X =2E, Adjusted IRR < IRR
IRR = ME X =2 &, Adjusted IRR = IRR
IRR < M&E X =2 &, Adjusted IRR > IRR
ash Flow?2| OFXI2 S| DIhItXIZ2 AtEGHA IRRIHH A

0 b

401.649 Cost Planning for Construction Projects =rei e (2005) “ZERE SAOIMS Bl =a”

26



(8) MRX 24 I - JIEt =@ 224 B
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(1) Pay-back Period (3|%2|2})

— EXZ2 (23 + UY3)0| 8 3 4+5= AlE
— 825 X2 HAl
— ECI|E 1) A EFD|2 OILHOIH Al US
2) SO Ol &2 Al Y B2 301 it E 24 A=
= & H 1) X200l 2= 0|52 82 SE2 Nefotkl ¢3S

2) AlI2H HIE D %3
cf) Discounted pay-back Period (&2 &5 2]+7/2)
- 80l1E = HFSE0 +Z2 MNEEE=E AT
(2) PI(Profitability Index) or BCR (Benefit/Cost Ratio)
— oY X = S22 801 / SEXNHI(Q &8I

— EEDIE : K40 1014018 S04 S

T o AMANO

(3) 21 2 s Hl2 (Debt Coverage Ratio 2 Debt Service Coverage Ratio)
— =2 AETE SEotI| st N E

— DCR = NOI/ Debt Service

— NOIJt J|2H0l (et Hse 3 Letdoz = 3G NOIALE

— XA DCR2 ZZ2MEQ S0 et CI2LE S4 2429 A2 DCR2 1.2 0/4t0] &

O10F &
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(4) Capitalization Rate (A2 &3 &)
—X22&E (R) = NOI (=Z€g=2) / V(R34 J1A)
—NOIgt £S4 A2 HIE (S =E S NOIALE)
—H FAFAHEIZLS HIWAl E2l A Y

—0cHe 2= SIH=0ILE MOH=DtXI 018t

- V=NOI/(r-g) rn++4g, g: =9
(

cf) Terminal Capitalization Rate( & EZAtE 28 &) : ZFI/212S WEIIIZ 0 ZEL =

Cap. Rate
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S OIE — AlLF2I2 1,2

(2) B25= &0l

AlLiel2 1) AL E €8 32 (2 17 5¢al)
== =clE HEoA HelZ &bt

* 21952 0|82
(1+ r)12 = (140.015) 12 = 1.1956 — & 19.56%

NPV = (-21,250 + 5,000) + (10,000/1.1956) + (10,000/1.1956 2)

-16,250 + 8,364 + 6,996

= -890 ot

AE E2 0ISE B2 (9 7%)

AUZEI2 2) 28 HJ| H20| SOHUE =2
NPV = -16,250 + (10,000/1.07) + (10,000/1.07 2)

= -16,250 + 9,346 + 8,734

= +1,830 &

* 0 ”Iel IRR
-16,250 + 10,000/(1+ r) + 10,000/(1+ r2) = 0
r=15.03 %

grefel (2005) “Z2HE QUM 2 EtE A 24
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