
 2 

 ( . )

 (Public Investment)  (Project Planning) 

 (Project Evaluation) 

2.1

2.1.1  (Public Investment) 

 (

)  ( )

   I= I (r,Y) ………………………………………….. (2.1)

I =  (investment) 

r =  (interest rate) 

Y =  (output)
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I Y

I

r

(  2.1)

r (%) 

r0

0 I0    I1      I2 ( )

 2.1

 2.1 r0 Y0 I0

Y
1

Y
2

r
0

I
1

I
2

Y0

I = (r,Y
0
)

 (I)  (r) 

 (Net Present Value) 

I=(r,Y2)

I=(r,Y1)

I=(r,Y0)

I
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       R t+1  R t+2       R t+n

NPV = -Ct  +  Rt  +   -----------  +   ------------  +  …… +   ------------       ……..  (2.2) 

        1+r             (1+r)2         (1+r)n

 C  Rt, R t+1, ……. R t+n

t t+n r

 (PV)  NPV>0 

 NPV 

(NPV)

 (NPV = 0)  (IRR: Internal Rate 

of Return)  (BCR: Benefit-Cost Ratio) 

 (Cost and Benefit Analysis) 

2.1.2  (Project Planning) 

 (Project Planning) 
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2.1.2.1  (Planning) 

 3 

1)

2)

3)

“

 ( )

”

 3 

 (Planning)  (Implementation) 

 (Evaluation) 
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2.1.2.2  (Project) 

  Paul  Gaddis : 

  Morris  J.  Solomon : 

  J.Price  Gittinger : 

    I.M.D.  Little and J.A.  Mirrlees : 

  Albert  O. Hirschman : 
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 “

” (Project Cycle) 

 3 

2.1.3  (Project Evaluation) 

 3 

2.1.3.1

 ( )

 (maximize profit)

  1)  (Technical Aspects) 
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( , 2543:2) 

 2 

 (appropriate) 

(efficiency)  (cost-effectiveness) ( , 2544:191) 

  Gittinger 

2)  (Financial Analysis) 

 4 

( , 2544:229) 
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3)  (Social Aspects) 

 ( , 2540:43-44) 

4)  (Environmental Aspects)

 ( , 2540:50-53) 

5)  (Economic Aspects) 

 (

, 2544:281) 

 (

, 2543:3)

6)  ( Managerial Aspects) 
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 ( , 2543:3) 

2.1.3.2

 (social welfare)

1) -  (Cost-Benefit Analysis: CBA) 

2)  (Cost Effectiveness Analysis :  CEA) 

3)  (Cost Minimization Analysis : CMA)

4) -  (Cost Utility Analysis : CUA) 
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 (shadow price) 

 (

, 2543:5) 

2.1.3.3  (Project Cycle)

 “

(project cycle)”  5 

1)  (project identification) 

2)  (preparation and

feasibility project)

3)  (project appraisal)

4)  (project implementation)

5)  (project evaluation)
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 2.2

2.2

 2.2 

 ( , 2543:5) 

 (Project Identification) 

 ( ,

2544:70)
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 (

, 2543:6-7) 

 (Project Feasibility Study) 
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 (Project Appraisal) 

 (Decision maker) 

 (Project Implementation) 

 3 

 3  (Investment Period) 

 (Project Evaluation)
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 3 

3.1.3.4

 ( )
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 (financial aspect) 

 (discounted measures of project worth) 

 3 

-  (Net Present Value : NPV ) 

-  (Benefit-Cost Ratio : BCR) 

-  (Internal Rate of Return : IRR) 

1) (Present Value : PV)

 “ ” (present 

value)

P0 ( ) Pn ( n) i ( ) n ( )

           

 1 P1 = P0 (1+i)

 2 P2 = P0 (1+i)2

 3 P3 = P0 (1+i)3

   .  . 

   .  . 

   .  . 

n Pn = P0 (1+i)
n
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Pn = p0 (1+i)n ................................. (2.3)

    pn

P0 =    ................................. (2.4)

     (1+i)n

        pn
PV =   .................................. (2.5)

  (1+i)n

PV = 

Pn = n

         i = /

n =

2)  (Net Present Value : NPV) 

 (NPV) 

 (NPV) 

 (PVB)  (PVC) 
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 NPV  0 (NPV > 0)

 ( )  NPV  0 (NPV < 0)

 ( )  NPV 

 0 (NPV = 0)

NPV = PVB – PVC    ...................... (2.6)

                   ..................... (2.7) 

NPV =

       PVB = 

      PVC = 

              Bt =  t

            Ct =  t

                 i = /

              n = 

n

0
t

t
n

t
t

t

i
C

i
B

t0 )1()1(

n

t 0

B t ct

n

t 0

)1( i
t

)1( i
t

B t( )ct

.............. (2.8)

......…......(2.9)
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3)  (Internal Rate of Return : IRR) 

 (Internal Rate of Return : IRR) 

 NPV  0 (NPV=0)

 IRR 

 ( )  IRR 

( )  IRR

i  IRR i

 IRR 

 IRR  NPV 

(NPV=0)  2 

 (trial and error) 

i  IRR

 Interpolation 

)  (arithmetically)

  NPV  2  (lower discount rate : IL)

n

t 0

B t( )ct

)1( i
t

0NPV

n

t 0

B t Ct

)1( i
t

0 ..............(2.10)

..............(2.11)
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NPV  (upper discount rate : IU)  NPV 

IRR =

             IL. =

                       IU. =

                        NPVL. =

             NPVU   =

)  (graphically)  2

 I ( )  NPV ( )

 (  I)  NPV = 0  IRR  

 2.3 IRR

NPVL NPVU

xIIIIRR LUL )(
NPVL

NPV

I

x

x

),( LL NPVI

),( UU NPVI

IRR

0

..............(2.12)
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 IRR  NPV 

 (IRR) 

 (NPV) 

4)  (Benefit-Cost Ratio : BCR) 

 BCR

 (BCR) 

          PVB 
 BCR = 
         PVC 

   

   

BCR =

    PVB = 

    PVC = 

          Bt = t

          Ct = t

            i = /

        n = 

n

t 0

B t )1( i
t

n

t 0
c t )1( i

t

..............(2.13)

............. (2.14)
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 (BCR)  1  1  1 

BCR  1  1 

5)

 =

PVB =

PVc =

            CRF = Capital Recovery Factor  

6)  (Payback Period : PP) 

 (payback period) 

PP =  (payback period) 

TC =  (total cost) 

AB =  (average benefit/year) 

)()( CRFXCRFX PVPV CB

PP
TC

AB

............. (2.15)

............. (2.16)



31

 (policy maker) 

2.2.

  (2527)

. . 2521 

 (surface water) 

(ground water) 

 30  30  15
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 Asian Institute of Technology (1978) 

 3 

 1 

 2.1  8-9 

 2 

 1.9  10 

 3 

 80 

  (2543) 

 5  (

)  3  ( )

 4 
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 5  3 

 3  2 

 (2526)

 2  4 

 177  6 

Johnson (1979)
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 H. Johnson 

Sam H. Johnson

 3 

Masao and Yujiro (1976)

.  1950-1970 

(Regression Analysis) 

 (B/C  IRR) 

 1970 
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