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d
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d b
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.
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d l
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.
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.
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d d

e v e

l

o
p m

e n t fe
e s , a n

d l

a n

d
t

ax

e s

.
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d d
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.
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A b e n e h m ark lan d p riee

sy stem 15 d
e ve loP e d in orde r to P ro vid e a refe re n ee

sy stem th at b u y ers a n d se lle rs ea n u se to n e g otiate la n d

P rie es (H U
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1 9 9 0 )

.

L
a n

d p ri
e e

b
e

h
a v

i
o r v a r

i
e s

b
e

-

t w e e n
l
o e a

l
a u t

h
o r

i t i
e s

(
L l

a n
d W

A L K E R

,

1 9 9 6
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.

H
o w e v e r

,

i t 1
5

b

e

l i
e v e

d
t
h

a t
b

e n e

h m
a r

k l

a n

d P
r
i
e e s r e
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e e t
a v e r a

g
e

l
a n

d p
r
i
e e s a n

d l

a n

d m
a
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e t e o n

d i t i
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(
H U
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.

T h i
s

p
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p

e r
,

aft

e : t
h

e
i
n t r o

d
u e t i

o n
,

fi
r s t

P
r e s e n t s a n u r

b
a n e e o n o

m i
e

m
o
d

e
l

t
h

a t
d

e
m

o n s t r a t e s

l
a n

d d
e v e

l
o

P m
e n t u n

d
e r
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e

rfe

e t a n
d
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e t i t i
v e

m
a r-

k
e t s

.

T h
e

fo
rm

a
l

a n a
l y

s
i
s

p ro
v

i d
e s a t

h
e o
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t i

e a
l fo

u n
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a t i

o n
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n w

h i
e

h
t
h

e
b

e n e
h m

a r
k l

a n
d p

r
i
e e s

y
s t e m w i l l b

e

a s s e s s e
d

a n
d

e v a
l
u a t e

d

.

F i
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l l y

,
t
h
e

p
a
p
e r r e e o

m m
e n

d
s

p
o
l i
e
y

r e
fo

rm

t
h
a t 1

5 n e e
d
e
d

t o
fu l l y

e s t a
b l i

s
h p ri

e e

m
e e

h
a n

i
s
m i

n
m

an

a
g i

n
g

u r
b
a n

l
a n

d

,

d
e t e

rm

i
n

i
n

g l
a n

d

u s e
,

a n
d i m p

r o v
i
n

g l
a n

d
u s e e

ffi

e
i
e n e

y

·

e a
t

e
t

h

e

i

r

i

n e o

m

e , t o t h e n u m e r a i r e g o o d
,

h
o u s

i
n

g

,

a n
d

e o
m m

u t i
n

g

.

T
o t a

l h
o u s

i
n

g
e o n s u

m p t i
o n c o s t s a r e

d
e n o t e

d b y 尸叮 w h ere an d tra n sp o rt a tio n eo sts are
kx

,

w
h

e
re k

r e
P

r e s e n t s e o
m m

u t i
n

g
e o s t P

e r
m i l

e
,

x s t a n
d
s

fo

r

d i
s t a n e e

fr
o
m t

h
e

C B D

,
a n

d 尸 15 th e p riee of p er u n it

of h o u sin g eo n su m p tion
.

If th e p rie e o f th e n u m era ire

go o d 15 u n it
,

t
h

e n
,

t
h

e
b

u
d g

e t e o n s t r a
i
n t 1

5 e x
p

r e s s e
d

少 = e + 尸t +
kx

.
T h e resid e n tia l u tility fu n e tio n

e an b e w ri tte n a s:

:
(
e ,

叮)
= v

( 少 一 尸t 一
kx

,

叮)
= u

( l )

w h e re u 15 th e u tility lev el th a t 15 e xo ge n o u sly d ete r-

m in e d ¹
.

U rb a n re sid e n ts m a xim ize th e ir u tility b y

e h oo sin g o p tim a l le ve l of e on su m p tio n o f n u m era ire g oo d

a n d h ou sin g
.

T h e fi rst一
o

rd
e r e o n

d i t i
o n

fo
r t

h
e

m
a x

i

-

m i
z a t i

o n
p ro b l

e
m w i t

h
r e s
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e e t t o 叮 15:
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U R B A N D E V E L O P M E N T

中q

E quation (2 )

刃2

刀!
二 P ( 3 )

F o
ll

o w in g B R U E C K N E R ( 1 9 9 7
)

,

D I N G
e t a

l

.

(
1 9 9 9

)

; a n
d D I N G

(
1 9 9 6 )

,
w e e a s t o u r

m
o
d

e
l

w i t h

p
e

rfe

e t
l y

e o
m p

e t i t i
v e

fa
e t o r a n

d p
r o

d
u e t m

a r
k

e t s
.

I
n

s u e
h

a
m

o
d

e
l

,

i t
a s s u

m
e s t

h
a t t

h
e e

i t y 1
5

l
o e a t e

d
a t t

h
e

e e n t e
r o

f
a

h
o
m

o
g
e n o u s

p l
a
i
n

i
n

w h i
e
h

t r a n s
p
o rt a t i

o n

e o s t r a t e 1
5

i
n
d i

ffe

r e n t a
l
o n

g
a
l l d i

r e e t i
o n s

.
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u s
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s t ri
e t

)
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l l

e
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e n t
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o rt u n
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e s a n
d p

e o
p l

e
l i
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i d

e t
h

e
C B D
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i t fo
r w o

rk
5 0 t

h
a t t

h
e

y w i l l b
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-

p
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h i

e
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e
p
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s o n e o
m m

u t i
n

g d i
s t a n e e

.
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h
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m
e s t
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a t a

l l
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e
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a v e

i d
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l
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t i l i t y fu
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,

w
h i
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h h

a v e a 铭um ents of a num era ire
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e
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o u s
i
n

g
e o n s u

m p t i
o n
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叮
.
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1
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i m i
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b l
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,
w h i

e
h 1
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r t
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-
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T h is sta te s th a t
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ho u sin g P riee s d ee re ase w ith the
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.

A e eo rd in g to u rb an e eo n om ie
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,
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o u s

i
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r
i
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s t a n e e

1
5 t

h
e

d
r
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r u r
b
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p p
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a t

d
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a x
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-
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t s o u t o

f l
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d d
e v e
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o
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f l
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·
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d
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p
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u
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e n e e
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( 8 )
1

5 s

i m p l i fi

e
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i
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e a
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o u n t o

f h

o u s
i
n

g
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u t e a n

b

e
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d fi
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e r
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e v e
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o
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n
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a
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T h

e

w a
y

a

ro

u n

d

.

fi

r s t

一
o r

d
e r e o n

d i t i
o n

fo
r
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8

)
1

5 t
h

e n e x
P

r e s s e

d
a s :

F
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h
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m
o r e

,

i t 1
5 r e a s o n a

b l
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m
e t

h
a t t

h
e

h
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i
n
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r o
d
u e t i

o n
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n e t i
o n

1
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l
e
.

T h
e e o n e a v
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o
f h

o u s
i
n
g p

r o
d
u e

-

t i
o n

h
a s t

h
e

p ro p
e rt y

o
f
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,

司
,

w
h i

e
h i m p l i

e s t
h

a t

m
a 嗯inal eaPital produetivity dim inishes

.
In the other

w ord s, a s
b

u
i l d i

n
g
s

b
e e o

m
e t a

l l
e r ,

m
o r e e a

p i t
a
l i

n
P
u t s
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d i
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e v a t o rs

,
a n

d fo
u n

d
a t i

o n s 5 0 t
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l l

e r
i
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u e e
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.

T h
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s o

f
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l
e s t a t e t

h
a t t

h
e o u t P

u t o
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-
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o n w i l l b
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o u

b l
e
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o t
h l
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d
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e a
p i t

a
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P
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e
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i
n
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u e t i
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n e t i
o n

h
a s t h

e
p ro P

e rt y
o
f

HN
( N, L ) > 0 and HL ( N, L ) >
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i m p l y i
n
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h
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n a
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u e t i

v
i t y

o
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P i t

a
l 1

5

p
o s l t l v e

.
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e
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t
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i
n

g p
r o

d
u e t i

o n
1
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e t e

r
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n e
d

a s

fo l l
o w s :

二 = 尸H ( N, L )
一

rL
一

iN ( 6 )

w h
e
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,
叮 15 P ro

fi t:
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,

h
o u s

i
n
g p
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i
e e

p
e r s
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u a r e
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e t ;

r, l
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n t e r e s t
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h i
e
h 1

5 s
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a t i
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i d
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f ( 6 )
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5 t
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o n

.

T h
e s e e o n

d 1
5 t

h
e

l
a n

d

e o s t s w
h
e
re

a s t
h
e t

h i rd
o n e

1
5 e a

p i t
a
l

e o s t s
·

S
i

n e e
t

h

e

h

o u s

i

n

g p

r o

d

u e
t

i

o n

fu

n e
t

i

o n e x

h
i

b
i

t
s

e o n s
t

a n
t

re

t
u

rn

s

,

(
6

)

e a n
b
e r e

w ri t t e n a s :

二 = L
(
尹H ( 从 L )/ L 一 r 一 iN / L

)

= L
(
尹H ( N / L, I ) 一 r 一 iN / L ) (

7
)

T o s im P lify

,

l
e t

5 d
e n o t e t

h
e e a

p i t
a
l

一

l
a n

d ra
t i

o

浑/ 乙¹ ,
w

h i
e

h 1
5 e

q
u

i
v a

l
e n t t o

b
u

i l d i
n

g h
e
i g h

t s

( S

1
5 e a

l l
e

d
e a

p i t al d
e n s

i t y
)

.

S
u

b
s t i t

u t i
n

g 5 i
n t o

(
7

)

y i
e

l d
s :

二 = L (尸h ( S )
一 r 一 15 ) ( 8 )

w h
e

re 人( s ) 三 万 ( s
,

l
)

g i
v e s

fl
o o r s

p
a e e

p
e r a e r e o

f

l
a n

d

.

T h
e

fu
n e t i

o n
h

s a t i
s
fi

e s
h

‘

(
S

)
三 Hs ( S

,

l
)

>
0

a n
d h

“

(
S

)

==

Hs

s

(
S

,

1
) 司

.

尸h
,

(
S

)

=
i

(
9

)

T h
e e

q
u
i l i b

r
i
u
m

e o n
d i t i

o n
i
n a e o

m P
e t i t i

v e n l a r
k
e t

r e
q
u

i
r e s z e

ro P
r o

fi
t

.

T h i
s

y i
e
l d

s :

尸h f s )
一 15

= r
( 1 0 )

F ro m
( 1 0 )

,
a n

i m p l i
e
i t fu

n e t i
o n o

f 5
e a n

b
e e x

-

P
r e s s e

d
a s :

S
=

S
(
尸

,

h, i, r

) (
1 1

)

E q
u a t i

o n

(
1 1

)

s a
y

s t
h

a t e a
p i t

a
l d

e n s
i t y

(

e a
p i t

a
l

一

l
a n

d

r a t i
o

,

fl
o o r

一

l
a n

d ra
t i

o

)
1

5
d

e t e r ; n
i

n e
d b y

h
o u s

i
n

g p ri
e e

(
w

h i
e

h
e

h
a n

g
e s a e r o s s

l
o e a t i

o n

)

,

h
o u s

i
n

g

p ro d
u e t i

o n
fu

n e o i
o n

(

w
h i

e
h d

e
p

e n
d

s o n t e e 是
Ino lo gy )

,

i
n t e r e s t

(

r e

l

a t e

d
t o n a t i

o n a

l

e e o n o
m i

e
P

o

l i
e
y

)

, a n
d l

a , ,
d

p
r l e e

.

乳ta一ly d iffe
ren tia tin g ( 12 )

an d ( 1 3 )
w ith re sp e et

to x y ield s

、
,

鲁
+, 、

ll%

= o

.
从 U 不

(户
‘ 一 i

)岑
沼

击

.
,

由 于
十 n 二卜 二 二,

出 出

(12 )

(13 )

A nd then w e h ave

瓮
= 一

备寰
· 0 ‘R…“th一

寰
· O

,

“
’‘· 。

,

a n
d h

,
>

0 ) (
1 4

)

会
=(p“’ 一 ‘,瓮

十
h

寰
=h
寰
<0

(Reeall尹h
’

(
s

)

二 i
)

B o th
C a p ita l d

e n s ity ( b
u ild in g I

l e
ig h t

)

v a
l
u e

d
e e re a s e w ith d is ta n e e to th

e
C B D

.

( 1 5 )

a n
d la n

d

L a n
d g e ts

e
h

e a p e r re
l
a tiv e to e a p ital

a s
d ista n e e to th

e
C B D in

-

C Te a s e S
-

Th
is im p li

e s th
a t d

e v e
l
o p e r s s u

b
s titu te to w a r

d

l
a n

d ( l ) aw

a y
fro

m e a P ital ( N

e a p ita l d
e n s ity

(
e 叩ital

一

l
a n

d ra
t i

o

C r e a s e S
-

S i
n e e

a n
d

r e s u
l

t s

d
e e r e a s e s a s

l n

X

t
h

e

i
n

-

、.声、

、
产

于
,

由
二尸 = h 二卜

咖 亦

旦之鱼
=
立 鱼

=
述 立丝色

_
延 训击

rl P

~

业鱼
> 应匕巫

.

P P
(16 )

¹ eapita l一 l
a n

d ra
t i

o , e a
p i t

a

l d

e n s
i t y

,

p l

o t
一

I

a n

d
rat

i
o , a n

d fl

o o 卜la n
d rat

io a
re

a
ll in te re

h
an g ea

b l
e in th is p即

er.



州G Ch
e
ng

一 r
i

汤/ 击

R e arr a n g in g ( 16 ) yie ld s

训击

iN + 龙
一, 万一一>

厂L

T h
e

P

l
e

ft
o

i d
e

1
5 t

h
e e

l
a s t i

e
i ty

,
w

h i
e

h 1
5

l
a 嗯er than 1

.
T hus

,

i t 1
5

re
v e a

l
e

d
t
h

a t 1 p
e r e e n t e

h
a n

g
e

i
n

h
o u s

i
n

g P
r
i
e e w i l l

b

r
i
n

g i
n

m
o r e t

h
a n

1 p
e r e e n t e

h
a n

g
e

i
n

l
a n

d
r e n t

.

I
n

o t
h

e r
w o

rd
s
,

(
1 6 )

i m p l i
e s t

h

a t
l

a n

d re

n t
fu

n e t i
o n

fa l l

s

fa

s t e
r

t
h

a n t
h

e

h

o u s
i
n

g P
r
i
e e a s x

i
n e r e a s e s

.

A
s a r e

-

s u

l
t

,
r e v e a

l
s t

h
a t t

h
e r a t i

o o
f l

a n
d p

r
i
e e t o

h
o u s

i
n

g p ri
e e

fa l l
s a s t

h
e

d i
s t a n e e t o t

h
e

C B D i
n e

re
a s e s

.

R
e e o

g
n

i
z
i
n

g t
h

a t
l
a n

d P
r
i
e e

fa l l
s w i t h

t
h

e
d i

s t a n e e
,

e
q

u a t i
o n

(
1 6 )

a

l

s o

re

v e a

l

s t
h

a t t
h

e r a t i
o o

f l

a n

d p

r

i
e e t o

h
o u s

i
n

g p ri
e e

fa l l

s a s

l

a n

d p

r

i
e e

d

e e r e a s e s

.

T h i
s

p
a t t e r n

a
g

a
i
n

1
5 a t t r i b

u t e

d
t o t

h

e s u

b

s t i t
u t i

o n

l

a w
b

e t w e e n

l

a n

d

a n

d

e a
p i t

a

l i
n

p
u t s w i t h

r e s
p

e e t t o t
h

e
i
r r e

l

a t i
v e

p
r
i
e e

e

h

a n
g
e s

·

S

u

b

s
t

i
t

u
t

i

n

g

(

9
)

i

n
t

o

(

1
0

)

y i

e

l d

s

b

e
t w

e e n r a n

d 5

.

S

u

p p

o s e
t

h

a
t t

h

e

h

o u s

i

n

g p
ro d

u e
t

i

o n

fu

n e
t

i

o n
t

a

k

e s

t
h

e

C

o

b b

一

D
o u

g l
a s

fo
r

m

,
w

h i
e

h 1
5 s

p
e e

i fi
e
d

a o
H

=

H
(

L

,

N
)

二 A L
‘一 入 人

N
入 ,

w
h

e r e
A

a n
d 入 are p a

-

ra m e te rs (0 < 入 < l )
.

It 15 stra igh tfo rw
a rd to d e rive

l
s =

{去)百 following (7一 1 1 )

.

、

I, , 、 产

T
h

u s
w

e

h

a v e

普
=
韶御认

。
and

令六六(ri) 六\ · 0
.

T h
e s ig n s o

f

th
e

fi
rs t

一
o

rd
e r a n

d
t

h
e s e e o n

d

一
o

rd
e r

p
a rt i

a
l d

e r
i

v a t i
v e s o

f

5
o v e r r

i
n

d i
e a t e t

h
a t

b
u

i l d i
n

g d
e n s

i t y
(

o r

r a t i
o

)
i

n e
re

a s e s e x
p

o n e n t i
a

l l y w i t
h l

a n
d p

r
i

e e s

fl
o o r 一

l
a n

d

¹

3 B E N C H M A R K P R I C E S Y S T E M O F L A N D U S E

R I G H T S

: =
p

·

h(
S)

一
S

·

p

·

h’ 厂S)

D iffe re ntiating (17 ) w ith re speet
(17 )

亲
=, ·

h

,

( S , 一 ,
·

”
‘

( s ’
一

S

·

p

t
o

5
y i

e

l d

s

·

h

“

( S
)

= 一
s

·

尸
·

h

’‘

( s ) (
2 5 )

E q
u a t i

o n

(
1 8

)

r e v e a
l

s t
h

a t a
l i

n e a r : e
l

a t i
o n

b
e

-

t w e e n 厂 a n
d 5

o e e u r s o n
l y

a n
d

o n
l y i f h

“

(
S

)
1

5 z e r o
.

I f 1
5 z e r o

,

i t w i l l
v

i
o
l
a t e t h

e a s s u
m p t i

o n o
f h

‘,

子S) <()
,

w
h i

e
h 1

5 a
k

e
y fo

r t
h

e e x
i
s t e n e e o

f m
a x

i m
u

m
v a

l
u e o

f

(
6

)

,
a s w e

l l
a s u n r e a

l i
s t i

e
.

I t 1
5

re
a s o n a

b l
e t o

h
a v e a

d i m i
n

i
s
h i

n
g h

o u s
i
n

g p ro d
u e t i

o n
fu

n e t i
o n

.

Th

u s
,

(
1 8 )

P
r o v e s t h

a t
l
a n

d

v a
l
u e a n

d fl
o o r 一

l
a n

d
r a t i

o

n o n
一

l i
n e a r

l y
r e

l
a t e

d

.

I t 1
5

d i ffi
e u

l
t t o

i l l
u s t r a t e r e

l
a t i

o n s
h i p b

e t w e e n r

a n
d 5

u s
i

n
g

(
1 1

)

.

T h
e

p
u 甲ose of th is analysis

,

h
o w e v e r

,

1
5 t o i l l

u s t
ra

t e t
h

e r e
l
a t i

o n s
h i P b

e t w e e n r a n
d

5

.

G i
v e n t

h
e s

y m m
e t r i

e r e
l
a t i

o n s
h i p b

e t w e e n r a n
d s

,

t
h

a t 1
5

,

i f
r

1
5 n o n

一

l i
n e a

rl y
r e

l
a t e

d
t o

s

,
a n

d
t
h
e n

5 1
5

·
1
5 。

一
lin二rl , r·l

·t·d t。 ·,
t
h

· 。·rt i·l d 二i二ti二
亲

,

w
h i

e
h 1

5 e a s
y t o

d
e r

i
v e

h
e r e

P
r o v e s t

h
e n o n

一

l i
n e a r

i t y

I m m
e

d i
a t e

l y
a

ft
e r t

h
e a

d
o

p t i
o n o

f
t
h

e
l

a n
d

u s e

r
i g h

t s s
y

s t e
m

,
t
h
e

fi
r s t r e a

l
e
h
a
l l

e n
g
e t

h
a t

l
o e a

l
s e

h
o
l ar

s

a n
d

o

ffi

e
i
a
l
s

fa
e e

1
5

h
o w t o

d
e t e

rm

i
n e

l
a n

d P
r
i
e e s

b
e
-

e a u s e t
h
e r e

1
5 n o t m

a r
k
e t

d
a t a

.

T h i
s

p ro b l
e
m 1

5 o v e r
-

e a
m

e
b y i

n v e n t i
n
g t

h
e

b
e n e

h m
a
rk l

a n
d p

r
i
e e s

y
s t e m t

h
a t

1
5 u s e

d
a s a r e

fe
r e n e e t o g

u
i d

e
P
r
i
e e n e

g
o t

i
a t i

o n
b
e t w e e n

l
o e a 一。

ffi
e i a l

s a n
d d

e v e
l
o p e r s

( H U
,

1 9 9 0 )

.

T h
e

b
e n e

h m
a
rk l

a n
d P

r
i
e e e o n s

i
s t s o

f fo
u r e o

m p
o
-

n e n t s

(
Z H A N G

a n
d L l

,

1 9 9 7 ; Y A N G
a n

d W U

,

1 9 9 6
;

L x
a n

d w
A L K E R

,

1 9 9 6
: D I N G

。t a
l

.,
2 0

(X) )

.

T h
e
y

a f e :

l
) l

a n
d

u s e r
i g h

t s
fe

e
p
a
i d

t o t
h
e

g
o v e r n

m
e n t ;

2
)

i
n

fra

s t
ru

e t u
re

e o s t s p
a
i d

t o t
h
e

g
o v e r n

m
e n t

fo
r

l
a n

d i m P ro
v e

m
e n t :

3
) d

e
m

o
l i
t i

o n e o s t ; a n
d

4
)

l
a n

d
a e

q
u
i
s
i t i

o n e o s t
,

i
n

m
o s t e a s e s

,

p
a
i d

t o

t e n a n t s
d i

r e e t
l y

o r
i
n
d i re

e t
l y

.

T h
e

fo
r
m

u
l
a o

f
e a

l
e u

l
a t i

n
g t

h
e

b
e n e

h m
a r

k l
a n

d

p
r
i
e e

1
5 e x

p re
s s e

d
a s º :

p
= a

(
R )

·

F
+

R

·

z
+

p

·

D

+
A

(
1 9

)

¹

A
,
i m i l

a r e o n e
l
u s

i
o 。

1
5 。

b
t a

i
n e

d i f t
h

e
h

o u s
i
n

g p ro d
u e ti

o 。
fu

n e ti
o 。 ta k

e , 。 。o n s ta n t e
l
a s t i

e
ity

。
f

s u
b

s t it
u t i

o 。
( e E s

) fo
rm

,
w

h i
e

h

i
、 。x

p re
s s e

d
。 , : 万(:

,

刀 )
二 入(p : 一 十

(
l

一
日)刀一 ) 一 where p=二二旦

.
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.
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il

a
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e u
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e e
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p
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d
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1

)
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d
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e
b
e n e
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a n
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i
c e sy s ‘e m “
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l
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i
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.
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a
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a n
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i
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d
w
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e
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l
o
p
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h
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v
i d

e
i
n
fr
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ru
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t
h

e
m

s e

l

v e s 5 0 t h
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n

fra
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ru
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re

n o t a

i
n t

h

e
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e v e

l

o
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.

p
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f l

a n

d p
r
i
e e s

b

u t i
n e

l

u

d

e

d i
n





一

l
a n

d
r a t i

o
d

e
p

e n
d

s o n
l
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d p ri

e e s
.

T h
e o t

h
e r

p
r o

b l
e

m 1
5 t

h
a t i t

d
o e s n o t p

r o v
i d

e a
d

e
q
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r
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b

s r i t
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o n
b

e t w e e n
l

a n
d
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d

e a
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n
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,
w

h i
e
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s a

k
e
y i
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h i

e v
i
n
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a n

d
u s e e

ff i
e

i
e n e

y
u n

d
e r

m
a r

k
e t

P
r
i
n e

i P l
e s

.

Ch

e
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一

ri
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a
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,
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o n a
l

e e o n o
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e
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o

l i
e
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,
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a
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-

4 I M P L I C A T I O N S T O L A N D U S E A N D U R B A N D E

-

V E L O P M E N T
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