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, n

o
r 

be
 a

bl
e 

to
 pr

ev
en

t o
th

er
s 

fro
m

 
en

joy
ing

 th
es

e 
be

ne
fit

s. 
Th

us
 in

 th
e 

vo
lun

tar
y e

xc
ha

ng
e p

ro
ce

ss
 th

e 
pr

ice
 w

ou
ld 

be
 to

o 
lo

w
as

 
co

mp
are

d t
o 

th
e 

id
ea

l a
nd

 e
ff

ic
ie

nt
va

lu
e 

to
 th

e 
so

cie
ty.

 T
hu

s 
pr

op
ert

y 
rig

ht
 ca

nn
ot

 b
e 

com
ple

te 
an

d 
th

e 
m

ar
ke

t v
al

ua
tio

n 
w

ou
ld

 b
e 

in
ef

fic
ie

nt
. T

hi
s 

is 
th

e 
re

as
o

n
 w

hy
, m

an
y 

co
un

tri
es

 in
 th

e 
w

or
ld

 k
ee

p 
a 

sig
nif

ica
nt 

po
rti

on
 o

f o
r 
w

ho
le

 o
f f

or
es

te
d 

ar
ea

 u
nd

er
 s

ta
te

 ow
ne

rsh
ip.

 1T
his

 
al

lo
w

s 
th

e 
go

ve
rn

m
en

ts
to

 
re

so
lv

e 
th

e 
tra

de
 o

ff
 be

tw
ee

n 
ma

xim
isi

ng
pr

of
it 

fr
om

 ti
m

be
r 

pro
du

cti
on

an
d 

ma
int

ain
ing

th
e 

pu
bli

c g
oo

d 
va

lu
e 

o
f t

he
 fo

re
st.

 

oll
ec

tiv
ely

, a
nd

 t
hi

s 
fa

ct
 m

u
st

 b
e 

kn
ow

n 
to

 o
n

e
 a

n
d

 a
ll

 a
nd

 t
he

 ri
gh

t m
u

st
 b

e 
en

fo
rc

ed
 

fiec
tive

ly. (ii
) E

xc
lu

si
ve

- A
ll 

be
ne

fit
s 

an
d 

co
st

s 
fr

om
 t

he
 u

s
e
 o

f a
 
re

so
u

rc
e 

sh
ou

ld
 a

c
c
ru

e
 t

o
 th

e 
wn

er 
ex

clu
siv

ely
,e

it
he

r 
di

re
ctl

y 
o

r 
by

 s
al

e 
to

 o
th

er
s.

 T
hi

s 
sh

ou
ld

 b
e 

th
e 

c
a
s
e
 i

n 
c
a
s
e
 o

f 
iv

ate
ly

 o
w

ne
d 

as
 w

el
l a

s c
ol

le
ct

iv
el

y
ow

ne
d r

es
ou

rc
es

. 

i
)
 Tr

an
sfe

rra
ble

-A
ll p

ro
pe

rty
 ri

gh
ts 

m
us

t b
e 

tra
ns

fe
ra

bl
e 

fr
om

 o
n

e
 o

w
n

e
r 

to
 a

no
th

er
 

a 
vo

lu
nt

ar
y 

ex
ch

an
ge

. I
t p

ro
vi

de
s t

he
 in

ce
nt

iv
e 

of
 co

ns
erv

ati
on

 to
 th

e 
o

w
n

er
. 

(iv
) S

ec
ur

e-
T

he
 rig

ht 
m

us
t b

e 
se

cu
re

 f
ro

m
 fo

rc
ib

le
 s

ei
zu

re
 o

r 
en

cr
oa

ch
m

en
t b

y 
ot

he
r 

op
le, 

fi
rm

s 
o

r 
th

e 
go

vt
. T

hi
s 

w
ay

 im
pr

ov
em

en
ta

nd
 pr

es
er

va
tio

n
o

f a
 r

e
s
o

u
rc

e
 is

 pr
om

ot
ed

.
Pr

op
er

ty
 ri

gh
ts

 m
ay

 b
e 

cl
as

si
fie

d 
in

to
 fo

ur
 ty

pe
s a

s f
ol

lo
w

s 

P
ri

v
at

e 
Pr

op
er

ty
 R

ig
ht

s: 
T

h
e 

rig
ht

 is
 po

sse
sse

d
by

 in
di

vi
du

al
s a

nd
 b

us
in

es
s 

en
ter

pr
ise

s,
C

PR
 is

 a
no

th
er

 a
sp

ec
t o

f p
rop

ert
y r

igh
ts 

w
ith

 re
sp

ec
t t

o 
en

vir
on

me
nta

l r
es

ou
rc

es
.1n 

ha
s 

be
en

 in
 e

xi
ste

nc
e 

sin
ce

 a 
co

nsi
de

rab
ly 

lon
g 

tim
e 

in
 th

e 
his

tor
y o

f h
um

an 
civ

ilis
ati

on
. 1

h
s 

a
n

 al
ter

na
tiv

e 
m

eth
od

 d
ev

ise
d 

by
 th

e 
so

cie
ty 

to
 d

ea
l 

wi
th 

ma
rke

tfa
ilu

re
 in

 th
e 

ab
se

nc
e 

pr
op

er
 in

div
idu

al
pr

op
er

ty
 ri

gh
ts.

 In
 c

a
se

of 
CP

R
th

e
pr

op
er

ty
 ri

gh
t i

s 
co

lle
cti

ve
,w

he
re

 

an
d

 th
e 

o
w

n
e
r 

is
 re

co
gn

is
ed

le
ga

lly
 

C
o

m
m

o
n

 P
ro

pe
rty

 R
ig

ht
s:

 T
h

e 
rig

ht
 is

 h
el

d 
by

 a
n

 e
xc

lu
si

ve
gr

ou
p 

a
n

 

S
ta

te
 P

ro
pe

rty
 R

ig
ht

s: 
T

h
e 

rig
ht

 of
 ow

ne
rsh

ip
be

lo
ng

s t
o

 th
e 

S
ta

te
 o

r
 G

ov
er

nm
en

t



VON Pue AN 



In
tr

o
d

u
ct

o
ry

 E
n

v
ir

o
n

m
en

ta
l 

E
co

n
o

m
ic

s 

be
tw

ee
n 

th
e 

tw
o

 c
u

rv
c
s
 is

 r
ea

ch
ed

 a
n

d
 p

ol
lu

tio
n

le
ve

l 
re

ac
he

s 
e'

. T
hu

s 
w

e
 s

e
e
 th

at
 w

ho
ev

e 
ge

ts
 th

e 
pr

op
er

ty
 r

ig
ht

, 
ba

rg
ai

ni
ng

 ta
ke

s 
pl

ac
c 

an
d 

th
e 

so
ci

al
ly

 o
pt

im
al

 p
ol

lu
ti

on
 le

ve
l i

s 
Pr

op
ert

y R
igh

ts 
Th

e a
mo

un
t o

f p
oll

uti
on

 is
 rep

res
en

ted
 al

on
g t

he
x 

ax
is.

 A
lon

g 
th

e 
y 

ax
is 

ar
e 

re
pi

 se
n

t 
th

e
 m

a
r
g

in
a
l o

 

th
e
 v
ic

 

ina
l c

os
t o

f a
ba

tem
en

t t
o 

th
e 

po
llu

ter
 an

d 
als

o 
th

e 
ma

rgi
na

l d
am

 

c
o

s
t
 o 

im
. W

he
n th

e p
ollu

ting
 fim

ha
s t

o 
tak

cal
nte

me
nt 

ac
tio

n 
to

 re
du

cc
 

t 
of

 ab
ate

me
nt 

w
ou

ld
 g

o 
o

n
 inc

rea
sin

g. 
T

he
 m

o
rc

 l
he

 a
ba

tem
en

t, 
th

e 
le

ss
 w

ill
 b

e 
tn

e
 

rol
lut

ion
 an

d 
hi

gh
er

 w
ou

ld
 b

e 
th

e 
na

rg
ina

l c
o

st
 of

 ab
atc

mc
nt.

 At
 h

igh
cr 

le
ve

l 
of

 po
llu

tio
n 

ac
hi

ev
ed

. 
ta

m
ag

e 
(M

D
) s

u
ff

er
cd

 b
y 

ku
cc

 p
ol

lu
ti

on
 it

s 
ad

d
it

io
n

al
 

T
he

re
 a

r
e
 re

al
 l

if
e 

in
st

an
ce

s 
o

f s
uc

ce
ss

fu
l w

or
ki

ng
 o

fa
 so

lu
ti

on
 th

ro
ug

h 
ba

rga
ini

ng
 

pr
oc

es
s.

 A
s 

de
pi

ct
ed

 in
 K

ol
st

ad
, (

20
10

) 
in

 S
an

ta
 M

ar
ia

, C
al

if
or

ni
a,

 w
he

n 
w

ith
 th

e 
gr

ow
th

 o
f 

to
w

ns
hi

p.
ho

us
es

 m
ov

ed
 c

lo
se

r t
o 

a 
fe

ed
lo

t o
r c

at
tle

 fa
tte

ni
ng

 fa
ci

lit
y,

 r
es

id
en

ts
 b

ec
am

e 
w

ar
y 

o
f t

he
 pu

ng
en

t s
m

el
l. 

In
 th

e 
m

id
 1

99
0s

, t
he

 C
ity

 C
ou

nc
il 

to
ok

 a
 d

ec
is

io
n 

an
d 

th
en

 ta
xe

d 
the

 

ci
ti

ze
ns

 a
ro

un
d 

th
at

 a
re

a
 a

nd
 pa

id
 th

e 
re

v
e
n

u
e
 a

m
o

u
n

t t
o

 th
e 

fe
ed

o
t t

o
 st

op
 o

pe
ra

tio
n.

 H
ere

 
vi

ct
im

s 
pa

id
 to

 re
ac

h 
ef

fi
ci

en
t o

u
tc

o
m

e.
 T

he
re

 a
re

 a
ls

o 
ex

am
pl

es
 w

it
h 

po
llu

te
rs

pa
y 

pri
nc

ipl
e

le
ad

in
g 

to
 ef

fic
ie

nt
 o

ut
co

m
e. 

In
 K

ol
sta

d 
w

e a
lso

 fi
nd

 m
en

tio
n o

f a
no

th
er

 ex
am

pl
e e

he
re

 th
e 

po
ll

ut
er

 p
ai

d 
to

 g
et

 a
 s

ol
ut

io
n.

 G
av

in
 P

ow
er

 P
la

nt
, a

 c
oa

l b
as

ed
 p

la
nt

 in
 O

hi
o 

w
as

 a
dj

ac
en

t t
o 

a 
to

w
n

 C
he

si
re

. T
he

re
 w

a
s
 tus

sle
 w

it
h 

th
e 

re
si

de
nt

s 
du

e 
to

 th
e 

po
llu

tio
n 

ge
ne

ra
te

d 
by

 th
e 

pl
an

t. 
F

in
al

ly
 th

e 
pl

an
t b

ou
gh

t t
he

 w
ho

le
 fo

w
n 

af
te

r n
eg

ot
ia

ti
on

an
d 

th
e 

pe
op

le
 m

ov
ed

 to
 

an
ot

he
r p

la
ce

. T
hu

s 
in

 s
el

ec
t c

as
es

 C
oa

se
 m

et
ho

d 
w

or
ks

. 

p
o

l 

m
a
r
g

i 
rgi

na
l c

os
t o

f a
ba

te
m

en
t 

w
ou

ld
 b

e 
lo

w
 a

s
 th

e 
cf

fo
rt 

o
f a

ba
te

m
en

t 
is 

lo
w

. 
So

 t
he

 M
C

A
 

u
v

e 
of t

he
 po

llu
ter

 pl
ot

te
d 

w
ith

 e
m

iss
io

n 
o

n
 th

e 
ho

riz
on

tal
 a

xi
s 

w
ou

ld
 b

e 
a 

fal
lin

g 
o

n
e.

 A
s 

c
u

n
 

nol
luti

on 
go

es
 o

n
 in

cr
ea

sin
g 

th
e 

co
st

 o
r 

th
e 

da
ma

ge
 su

f+
cr

ed
 by

 th
e 

vi
cti

m
 g

oe
s 

o
n

 in
cr

ea
sin

g 
Wh

en t
he

 po
llu

tio
n l

ev
el

 is
 lo

w,
 th

e 
da

ma
ge

 su
ffe

re
d 

in
cr

ea
se

s m
od

era
tel

y 
fo

r a
n

 e
xt

ra
 u

ni
t o

r 

em
issi

on.
 bu

t a
s 

po
llu

tio
n 

le
ve

l inc
rea

ses
, th

e 
ad

di
tio

na
l d

am
ag

e o
r 

ma
rgi

na
l d

am
ag

e 
su

e
re

d
 

br
 dh

e v
ict

im
 in

cr
ea

se
s 

fa
ste

r. 
A

s 
pe

r t
he

 ma
rg

ina
l p

rin
cip

le,
th

e 
op

tim
urm

 am
ou

nt
 o

f p
oll

uti
on

 
for

the
 so

cie
ty 

is
 th

e 
o

n
e
 w

he
re

 m
arg

ina
l b

en
ef

it 
an

d 
ma

rgi
na

l d
am

ag
e c

oi
nc

id
e.

Ac
co

rd
ing

to
 

Co
ase

 th
eo

re
m

 if
pro

pe
rty

 ri
gh

t is
 as

sig
ne

d t
o

 ei
th

er
 of 

the
 tw

o
 pa

rti
es

 th
en

 c
os

tle
ss

 ba
rga

ini
ng

 
be

rw
ee

n t
he

 tw
o

 pa
rti

es
 w

ou
ld

 ta
ke

 pl
ac

e a
nd

 it
 w

ou
ld

 le
ad

 to
 th

e 
id

ea
l a

m
ou

nt
 o

f p
oll

uti
on

 
be

ing
 ge

ne
rat

ed
 as

 a
t e

. 
N

o
w

 le
t u

s
 co

ns
id

er
 th

e 
sc

en
ar

io
 w

he
re

 th
e 

vi
ct

im
 h

as
 ri

gh
t t

o
 c

le
an

 
air

 or
 atm

osp
he

re.
 T

he
n 

th
e 

vi
ct

im
 w

ou
ld

 d
es

ire
 th

e 
po

llu
tio

n l
ve

l t
o

 b
e 

a
s
 lo

w
 a

s
 po

ss
ib

le,
 o

r 

ev
en

 z
e
ro

. 
So

 th
e 

po
llu

ter
 ha

s t
o

 ba
rg

ain
 w

ith
 th

e 
vi

ct
im

 to
 a

ll
ow

 h
im

 to
 po

llu
te.

 T
o 

th
e 

le
ft

 o
f 

e 
th

e 
m

arg
ina

l c
o

st
 o

f a
ba

te
m

en
t t

o
 th

e 
po

llu
ter

 is
 m

o
re

 th
an

 th
e 

da
m

ag
e 

su
ff

er
ed

 b
y 

th
e 

vic
tim

. O
ff

er
 o

f a
ny

thi
ng

 m
o

re
 th

an
 th

e 
da

m
ag

e w
ou

ld
 m

ak
e 

th
e 

vi
ct

im
 a

cc
ep

t a
 l

itt
le

 b
it

 o
f 

Pr
ob

le
m

s 
C

oa
se

 th
eo

re
m

 c
a
n

 o
ff

er
 a 

so
lu

ti
on

 in
 ch

ec
ki

ng
 ex

te
rn

al
iti

es
w

he
n 

the
y a

re
 o

n
 a

 s
m

al
l 

sc
al

e 
o

r
 a

re
 lo

ca
l i

n 
na

tu
re

. 
O

n 
a 

la
rg

er
 sc

al
e 

an
d 

w
it

h 
m

an
y 

pl
ay

er
s a

 n
um

be
r 

of 
dif

fic
ult

ies
 

ar
ise

, w
hi

ch
 m

ak
e 

rea
ch

ing
 a 

so
lu

tio
n 

n
ex

t t
o

 im
po

ssi
ble

. 

mo
re p

oll
uti

on
. S

im
ila

rly
 th

e 
po

llu
ter

 w
ou

ld
 b

e 
wi

lli
ng

to 
pa

y 
an

yth
ing

 le
ss

 th
an

 th
e 

m
ar

gi
na

l 
co

St
 o

f a
ba

te
m

en
t t

o
 g

et
 pe

rm
iss

ion
 fo

r s
o

m
e 

m
o

re
 po

llu
tio

n (
wh

ich
 it

 is
 ge

ne
rat

ing
a
s
 a

 s
id

e 
ef

ec
t o

f i
ts 

pr
od

uc
tio

n a
cti

vit
y)

. T
he

 m
ax

im
um

 a
m

o
u

n
t t

he
 fi

mm
 w

ou
ld

 b
e 

wi
lli

ng
 an

d 
ab

le
 to

 

pa
y 

is 
th

e 
di

st
an

ce
 b

et
w

ee
n 

th
e 

tw
o

 c
u

rv
es

. 
H

en
ce

 th
e 

pr
oc

es
s 

o
f b

rib
ing

 by
 th

e 
fir

m
 w

ou
ld

 

W
ith

 to
o 

m
an

y 
ge

ne
ra

to
rs 

of 
po

llu
tio

n o
r
 vi

ct
im

s i
tb

ec
om

es
 d

iff
ic

ul
t t

o
 d

ef
in

e 
pr

op
ert

y 
rig

hts
. I

t i
s 

so
 es

pe
cia

lly
 in

 c
a
se

 o
f e

xt
er

m
al

iti
es

 su
ch

 a
s
 po

llu
tio

n o
f a

 riv
er

 o
r 

th
e 

ai
r. 

H
ow

ev
er

 
fo

rn
at

io
n 

of
 as

so
ci

at
io

n o
f v

ict
im

s m
ay

 he
lp 

to
 so

lv
e 

th
is

 is
su

e 
of 

pro
pe

rty
 rig

hts
. B

ut
 th

er
e 

ar
er

 
ot

he
r p

ro
bl

em
s 

to
o.

 

Tr
an

sa
ct

io
n

co
st

 is
 n

e
v

e
r 

z
e
ro

. 
O

ne
 c

a
n

 ha
rd

ly 
fin

d 
a 

si
tu

at
io

n
w

he
n 

tra
ns

ac
tio

n 
co

st
 Is

 
z
e
ro

. 
A

s 
w

e
 s

a
w

 in
 t

he
 fi

gu
re,

 th
e 

am
ou

nt
 o

n
e
 p

ar
ty

 is
 p

re
pa

re
d 

to
 p

ay
 to

 th
e 

ot
he

r h
av

in
g 

pr
op

er
ty

 ri
gh

t, 
ha

s 
to

 b
e 

le
ss

 t
ha

n 
o

r 
eq

ua
l t

o 
th

e 
di

ff
er

en
ce

 b
et

w
ee

n 
th

e 
tw

o
 c

ur
ve

s.
 

tra
ns

ac
tio

n 
co

st
 e

nt
er

s 
th

en
 it

 m
ay

 r
ai

se
 th

e 
pa

ya
ble

 am
o

u
n

t t
o

 m
o

re
 th

an
 th

e 
di

ffe
re

nc
e.

T
he

n 
tra

ns
ac

tio
n

ca
n

n
o

t t
ak

e 
pl

ac
e. 

Co
nti

nu
e t

ill
 th

e 
po

int
 w

he
re

 M
C

A
 b

ec
om

es
 eq

ua
l t

o
 M

D
. A

fte
r t

ha
t i

t w
on

't 
be

 pa
yi

n 
fo

r th
e 

fim
 to

 b
rib

e t
he

 v
ic

tim
. I

f t
he

 ri
gh

t to
 po

llu
te 

is
 as

sig
ne

d t
o

 th
e 

fim
, t

he
n 

th
e 

fir
m

 w
ou

ld
 ty

 to
 

tak
e po

llu
tio

nl
ev

el
 to

 th
at

 w
hi

ch
 s

ui
ts

 h
im

 b
es

t. 
In

 th
at

 c
a
s
e
 th

e 
vi

ct
im

 w
ill

 h
av

e 
to

 b
rib

e 
th

e 
hi

m
 to

 re
du

ce
 po

llu
tio

n.
Th

e 
po

llu
ter

 w
ou

ld
 ac

ce
pt

 an
yth

ing
 m

o
re

 th
an

 th
e 

M
C

A
 (m

ar
gi

na
l

CO
st 

of
 ab

ate
me

nt)
to

 u
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e 

po
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 p
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 b
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 p
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 f
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 p
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 p
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r
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b
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 r
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 p
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m
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, c
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 c
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 m
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 d
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 c
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 c
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 c
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, d
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at
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n o
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e 

atm
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, c
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ra
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 b
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 d
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at
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s b
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 d
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at
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 p
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 b
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m
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l p
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w
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at
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