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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
\Y

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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SolM BEXE

(1) HEH S0l192 = =
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(4) ROI(Return on Investment, SX&2 &=0|2E) = (=0/2/0HEH) X (HSH/S KAL)
= =012 /SAte

(5) ROE (Return on Equity, AHJ1 A2 =012lE€) = =0 /XAt

gte4) ) project & X
@ 42t
@ RE

401.649 Cost Planning for Construction Projects SN (2005) “ZERE UM BEY ZA7 19



oy
o
x0)
>
Ne
>
[\
=2
1im

- 82 &8 €928 (Discounted Cash Flow Analysis) 2 82 & 2 |R£2
AZEE IO &l e==X0 == dat=S A2t 882 JHES T eot =4
ot= JIH

- 0l JFXIZ S JFXI2 HERD| U6 &0l S (Discount Rate) =

% &I Jt(Present Value) 2t Ol e It (Future Value)2l 2t

FV =PV X (1+1i)n"
PV=FV < (1+i)"

401.649 Cost Planning for Construction Projects =rehS: (2005) “Z 2R E SHOilAlSl BEs =47

20



<Gl MI>

FEO E& & RULCH

I

P

Mt
Sttt d== 0/2] WHE OHIFE gt

SENTIOI A0l O42f B1Of Al

un

10

o)

ol
il
~J

A
N

~

—_

9]
ol
ol

B3
10
o}
<H
ol

or | of
ol | @] ©
LN
il | ]
K vl 4
Ko | ar | or
@\l N
)
__o_l
l
N o]
N’ i
ra
Kl
)
__o_l
ml
o],
—i
ra
H
Klo
— | of
_ ¥ o
oll ol %
=] o
olﬂ oO| —
<o
i | of
(@]
()]
2l
bl 2
<0 | ol
<0

21

=z

st2H 2l (2005) “

401.649 Cost Planning for Construction Projects



H

OH

(3) 2217t b

1. 2=2 1&0] W

2 OI0|C

K0
B[l
0.

Ki0

I
5

0l
=l

un

X

oJ

<
oll
U

gl
ol
o)
=

)

~
i)
<t

3. &2elE2 A4=2 I3 HlE(or At=H|E) OICH

o]
pUN

30| L

=2 A
= =

4. JielolLr J1g e &l=0fl ek Cr

22

401.649 Cost Planning for Construction Projects



=& J|g - NPV

]

(4) W2 24

(1) NPV (Net Present Value:

e

FlME BEE0E
Capital)
— A=2HlES

EXdI=E0 EXZ Clof st Olef & SATHOEXIC &t
NPV = C, + = C, /(141"
Co :ZIIEXHIE

tAMEUAS B3 S8

=igell =

: NPV>0 —-& Xkt

NPVII 25 &X 24 =20t Sct
olZ (Discount Rate)
ote =

M BoHCZ 2+

=2

njo

P5H=0 WACCOIE T 2

WACC = K; (27 H/($ +XH2))+Ke (RH2/(STH+XH2))

| (2005) “Z2ME L) A | EIS

gfeh e

401.649 Cost Planning for Construction Projects

g =2 24|12 (Cost of

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

E (=< & 0lA# + Risk Premium)= Al

2k



(5) =& =4 JI8 - IRR

— DI =sS2 &t ZIVIFAHIES A= €& (NPV=0 & &2)
— ZJ12H0ll 2& AtE S === UEU=E 788 NH

*EH)|E D IRR > g20ls8 &K%

—

- 0 ZT2HMES = SS0lA et signOl B S otLtel IRREF /LU,

l
N
z
o
0
o,
Q
5
S
o
[
O

_?_
— It £2 2HE2 NPV H3lE €082 BHEGEA (OcdlZZ JedAM) &elol 2= A 0IC,

401.649 Cost Planning for Construction Projects WS (2005) “REAE SOIMS BHE L =A7 24



(6) NPV vs. IRR
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Bref ol (2005) “T2ME OH A0 Bt 2a1”

¥ Ch2 TENXE Hln)
Project CO0 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
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(7)) MH2&H 24 J|E8 - Adjusted IRR
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(4) Capitalization Rate (X2 &3 )
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(2)BE2E = a0l — AIL2IR 1,2
we F2 (8 1% 521)
SCIE MM EHelz 2t

ALZIR 1) AHHE 22
* =
(1+ r)!2 = (1+0.015) 12 = 1.1956 — & 19.56%

2 1252 0| Xt
NPV = (-21,250 + 5,000) + (10,000/1.1956) + (10,000/1.1956 2)

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

-890 2+
SHUAE =2 0|8
10,000/1.0

A2 2) 28 FI| 20

NPV = -16,250 + (10,000/1.07) + (10
= -16,250 + 9,346 + 8,734

= +1,830 2t

* 0Kl IRR
r=15.03 %

st2H 2l (2005) “

-16,250 + 10,000/(1+ r) + 10,000/(1+r?2) =0

ool A 2| EHE
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