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NN 21t(Market Good Effect) @) @) 22 s
O|MAES(Transfer Payment) O O = 28 s
|3 H{tH(Double Counting) O O =il = Is
HFs 5 Zil(Intangible Effect) X O me =I5
A3 85 Z(Incommensurable Effect) O X e = Is
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# - Any Weak Points in the Traditional 9/25
Economic Analysis ?

@ Benefits Obtained from Constructing a New Transportation Facility

Direct Under Construction | Increase of Employment
Benefits

After Completion Transport Costs Savings (for Users)

Indirect Under Construction | Production Effect & Income Effect

Benefits

After Completion Increase of Land Values (for Non-user)

@ Costs Occurred

Direct Under Construction | Construction Costs Including Land Inputs
Costs After Completion Operating & Maintenance Costs
Indirect Under Construction | Intermediate Inputs for Construction Materials
Costs After Completion Il?ng;itc?nil?:’r:iop&ipst Costs for the Increase of
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W Any Way to Recover the Limitations ?

@ Location of Activity & Its Effect
(in Land-Use & Transportation System)

Location of
Activities
Demand of
Land

AN

Tr.
Demand

TR, . Supply of
Supply Intensity of Equilibrium Congestion T :
tat

of Land ‘ Land-Use Force of Tr. -I ranssee?/irczlon

Land Rent
{ Location
Surplus
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™ How to Measure the Location Surplus ?

@ Models of Land-Use, Production, & Transportation

* Transportation Demand Model

- Minimize Total Transportation Costs for Shipping Transportation Demand

- Subject to Sum of Inter-zonal Shipment =<Transportation Demand
Dispersion of Inter-zonal Shipment > Level of Dispersion

* Land-Use Model

- Minimize Total Land & Capital Inputs(Costs) for Producing Products

- Subject to Demand of Land < Supply of Land

e Spatial Production Model (Commodity Flow Model)

- Minimize Total Production & Total Cost of Consumption
- Subject to Inflow + Production ~ Outflow + Consumption + Final Demand



B A Combined Land-Use, Production, 12/25
& Transportation Model

@ A Combined Regional Activity Model

- Minimize Total Costs = Total Transportation Costs + Total Land & Capital Inputs

+ Total Intermediate Consumption Costs
- Subject to Inflow + Production < Outflow + Consumption + Final Demand
(by Sectors & Zones)

Dispersion of Inter-zonal Shipment = Expected Value of Entropy

(by Sectors)

Demand of Land < Area of Developed Land (by Zones)
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8 A Combined Land-Use, Production,
& Transportation Model

Min. ZZZ ¢/ X! +ZZ(ZaT X:)p.
+ZZ[Lexp(a1r r +ﬂlr)+ Rexp(a,,s, + 5,)1X,

s.t. 2XT+ X >ZX”+Za"X +F for all i,r
j#i j#i
_szr“ In X >S, forall r
Zexp(alr r+ﬁ1r)x: SII for a” :
XL, XP>0 forall i,j,rk
Where , I, ] - zones p - price of good
r,q- sectors [ - rentof agricultural land
- p_roduction,consumption,shipment R - rent of capital
- final demand | - area of developed land
- transportation costs S - entropy value of inter-zonal shipment

- input-output coefficients a, f - parameters for land & capital inputs
- intensity of land-use

v O T X
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™ Endogenous Variables
Outputs Obtained from the Model)

@ As Primal Variables

X! - Inter-zonal Shipment of I' between i and J
X! - Productionof I in ij

s, - Intensity of Land-Use for I' in i

@ As Dual Variables
A - Land Rent inj

V¢ - Location Surplusof r in i



W What Location Surplus Means ? 15/25

@ Opportunity Cost of Resources

In the 1st constraint;
« If Export is RHS, the dual means Marginal Export Handling Cost of Product I in i.

* In Same ways, the Dual Variable means the Opportunity Cost of Production & Consumption as
well as Trip Generation & Attraction.

* By Integration this means a Compound Surplus obtained when a unit of activities is located there.

& Applications
* Production Effects by Regions <+— X!
* Employment Effects by Regions <— Xri

* Effects on the Balanced Development in a Nation <= '



® How to Solve this Model ? 16/25

@ From the Optimality Conditions,
Yexp(a, st + B, )X (A)=1"+y =0 for all i

Ay =0 for all i

@ Using the Solution (4),

s = ; .
r or alli,r
aZr _alr

7, =2{[(L+ A)exp(a,s; + B,) + Rexp(a,s; + B, )]

L for all i,r
+Z a'qr pq}.bqr
g ) _ _
X! =exp{—p (c +y, =7 )} for all i, j,r
i ij ij i for all i,
Xq_qur{éxrj_éxrj +|:r} orall I,q



® How to Measure the Benefits ? 17/25

@ Change of Total Location Surplus
SR =)

where 4! : Location Surplus in Case of Do-nothing

y.  Location Surplus in Case of Do

F' : Final Demand in Case of Do-nothing

|/:\ri : Final Demand in Case of Do

@ Total Benefits

_ Increase of Total . Increase of Production
Location Surplus & Transportation Costs



¥ How to Calculate the Present Value of 18/25
Benefits ?

Benefits

Benefits

1]

T 10T

Construction Cost Operating & Maintenance Costs

CEH

—Conpsérriuocdtion—'l—ufetime for the Facility—

@ Present Value of Benefits

n

=y B _ where, N : Lifetime for the Facility
" N(1+d)" NSLZoool B : Annual Benefits at Steady State

d ‘ Social Discount Rate



B Structure of the Model for Evaluating 19/25
Infrastructure Investment

e esten:

Transportation Transportation
Cost Network Lag?{;;)se
Plan
Change of .| Change of Supply
Module | commodity priceg Product Technology of Land
Transportatior Land-Use
System System

Module I 1 l l ' !

Combined Land-Use, Production, & Transportation Model —

|- T T =" - ningalals Il =7 TPy AR ;

Module Il

effect

| Amount of : d Total transportation costs
: Location surplus| | Land Rent || Land-use |, 1| Total : -
1 Total intermediate inputs
: Ddeulctlon pattlprn 1 surpllus Total land&capital inputs
| h 2 1 : l 3y
egiona 1 .
: Em p(igoyment ! Benefits Costs
L

Module IV |

Module V Evaluation to Infrastructure Investment

r
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
L




# - Application & Implementation
(The West Coast Expressway in Korea)

i Construction Period
: From 1996 To 2001

& Construction Costs
4, 775, 400 million won
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West Coast L\ Byungna T
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™ Application & Implementation

& Costs of Production & Transportation

Unit : 100 million won

Intermediate Inputs | -@nd & Capital Interregional Total Costs

Inputs Shipment Costs
Do Nothing (A) 4,729,238 1,895,614 1,744 6,626,597
Do (B) 4,770,972 1,935,164 1,706 6,707,843

(B)/(A) 1.01 1.02 0.98 1.01




W Application & Implementation 22/25

@ Change of Total Location Surplus
X0 -F -7 F)

Where, 4! : Location Surplus in Case of Do-nothing
7! : Location Surplus in Case of Do

Fri : Final Demand in Case of Do-nothing

|’:\ri : Final Demand in Case of Do

@ Total Benefits

~ Increase of Total . Increase of Production
- Location Surplus & Transportation Costs
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™ Application & Implementation

@ Result of Economic Analysis

Unit : 100 million won

Present Value of Benefits (B) 154,478

Construction Costs 36,133

Present Value of Operating & Maintenance

Direct Costs (C) Costs 5,554
Total 41,687
Net Present Value 112,791

B/C Ratio 3.71
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™ Limitations

@ Much Detailed Data Required
* Input-output Coefficients by Regions
» Land & Capital Inputs by Intensities
* Transportation Networks

@ Not Evaluate the Effects in Micro-level

i Hard to Validate

@ Long-run Equilibrium Steady State



W Future Studies 25/25

i@ Dynamic Approach

@ Policy Evaluations related to the National Comprehensive Plan

@ Evaluation & Impact Assessment for the other type of
Infrastructure Investment
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