
O
ve

rc
on

su
m

pt
io

n 
is

 d
ri

vi
ng

 th
e 

ra
pi

d 
de

cl
in

e 
of

 th
e 

w
or

ld
’s

 n
at

ur
al

 e
nv

ir
on

m
en

ts

L
IV

IN
G

 P
L

A
N

E
T

 R
E

P
O

R
T

1
9

9
8



2
LI

V
IN

G
 P

LA
N

E
T 

R
E

P
O

R
T 

19
98

LI
V

IN
G

 P
LA

N
E

T 
R

E
P

O
R

T 
19

98

Ex
ec

ut
iv

e 
S

um
m

ar
y

1

Th
e 

Li
vi

ng
 P

la
ne

t 
In

d
ex

2
Fo

re
st

 e
co

sy
st

em
s 

in
de

x
Fr

es
hw

at
er

 e
co

sy
st

em
s 

in
de

x
M

ar
in

e 
ec

os
ys

te
m

s 
in

de
x

M
ap

 1
: 

T
hr

ea
te

ne
d 

bi
rd

s 
an

d 
m

am
m

al
 

sp
ec

ie
s

3

G
lo

b
al

 C
on

su
m

p
ti

on
 P

re
ss

ur
e

4
C

on
su

m
pt

io
n 

pr
es

su
re

:
to

p 
20

 c
ou

nt
ri

es
C

on
su

m
pt

io
n 

pr
es

su
re

 b
y 

re
gi

on
M

ap
 2

: 
D

is
tr

ib
ut

io
n 

of
 g

lo
ba

l c
on

su
m

pt
io

n 
pr

es
su

re
5

Fo
re

st
 E

co
sy

st
em

s
6

N
at

ur
al

 f
or

es
t 

co
ve

r 
by

 r
eg

io
n

O
ri

gi
na

l a
nd

 r
em

ai
ni

ng
 f

or
es

t 
co

ve
r

M
ap

 3
: 

O
ri

gi
na

l a
nd

 r
em

ai
ni

ng
 f

or
es

t 
co

ve
r

7

Fr
es

hw
at

er
 E

co
sy

st
em

s
8

Fr
es

hw
at

er
 s

pe
ci

es
 p

op
ul

at
io

n 
tr

en
ds

Fr
es

hw
at

er
 e

co
sy

st
em

s 
in

de
x

Fr
es

hw
at

er
 la

ke
s

M
ap

 4
: 

Fr
es

hw
at

er
 s

pe
ci

es
 t

re
nd

s
9

M
ar

in
e 

Ec
os

ys
te

m
s

10
M

ar
in

e 
sp

ec
ie

s 
po

pu
la

tio
n 

tr
en

ds
M

ar
in

e 
ec

os
ys

te
m

s 
in

de
x

M
ap

 5
: 

M
ar

in
e 

sp
ec

ie
s 

tr
en

ds
11

G
ra

in
 C

on
su

m
p

ti
on

12
G

lo
ba

l t
re

nd
C

on
su

m
pt

io
n 

by
 r

eg
io

n
M

ap
 7

: 
C

on
su

m
pt

io
n 

by
 c

ou
nt

ry
15

M
ar

in
e 

Fi
sh

 C
on

su
m

p
ti

on
14

G
lo

ba
l t

re
nd

C
on

su
m

pt
io

n 
by

 r
eg

io
n

M
ap

 8
: 

C
on

su
m

pt
io

n 
by

 c
ou

nt
ry

15

W
oo

d
 C

on
su

m
p

ti
on

16
G

lo
ba

l t
re

nd
C

on
su

m
pt

io
n 

by
 r

eg
io

n
M

ap
 8

: 
C

on
su

m
pt

io
n 

by
 c

ou
nt

ry
17

Fr
es

hw
at

er
 W

it
hd

ra
w

al
s

18
G

lo
ba

l t
re

nd
C

on
su

m
pt

io
n 

by
 r

eg
io

n
M

ap
 9

: 
C

on
su

m
pt

io
n 

by
 c

ou
nt

ry
19

C
ar

b
on

 D
io

xi
d

e 
Em

is
si

on
s

20
G

lo
ba

l t
re

nd
Pr

od
uc

tio
n 

by
 r

eg
io

n
M

ap
 1

0:
 P

ro
du

ct
io

n 
by

 c
ou

nt
ry

21

C
em

en
t 

C
on

su
m

p
ti

on
22

G
lo

ba
l t

re
nd

C
on

su
m

pt
io

n 
by

 r
eg

io
n

M
ap

 1
1:

 C
on

su
m

pt
io

n 
by

 c
ou

nt
ry

23

Te
ch

ni
ca

lN
ot

es
24

Ta
b

le
s

N
at

io
na

l a
nd

 R
eg

io
na

l C
on

su
m

pt
io

n 
pe

r 
pe

rs
on

28
N

at
io

na
l a

nd
 R

eg
io

na
l C

on
su

m
pt

io
n 

32
Li

vi
ng

 P
la

ne
t 

In
de

x 
an

d 
Fo

re
st

 E
co

sy
st

em
s 

D
at

a
36

S
ou

rc
es

37

M
ap

 1
2:

 C
ou

nt
ri

es
 a

nd
 r

eg
io

ns
 in

 t
he

 L
iv

in
g 

P
la

ne
t 

R
ep

or
t

38

C
O

N
T

E
N

T
S

 

A
U

T
H

O
R

S

Jo
na

th
an

 L
o

h1

Jø
rg

en
 R

an
d

er
s1

A
le

x 
M

ac
G

ill
iv

ra
y2

V
al

 K
ap

o
s

3

B
ri

an
 G

ro
o

m
b

ri
d

ge
3

M
ar

ti
n 

Je
nk

in
s3

1.
 W

W
F 

IN
T

ER
N

A
T

IO
N

A
L 

A
V

E
N

U
E

 D
U

 M
O

N
T-

B
LA

N
C

 
C

H
-1

19
6 

G
LA

N
D

S
W

IT
Z

E
R

LA
N

D
 

Te
l:

 +
41

 2
2 

36
4 

91
 1

1 
  

Fa
x:

 +
41

 2
2 

36
4 

53
 5

8
E

-m
ai

l:
 in

fo
b

o
x@

w
w

fn
et

.o
rg

W
eb

si
te

: 
w

w
w

.p
an

d
a.

o
rg

2.
 N

EW
 E

C
O

N
O

M
IC

S
FO

U
N

D
A

T
IO

N
1s

t 
FL

O
O

R
 V

IN
E

 C
O

U
R

T
11

2-
11

6 
W

H
IT

EC
H

A
PE

L 
R

O
A

D
LO

N
D

O
N

 E
1 

1J
E

U
K

Te
l:

 +
44

 1
71

 3
77

 5
6 

96
  

Fa
x:

 +
44

 1
71

 3
77

 5
7 

20
E

-m
ai

l:
in

fo
@

ne
w

ec
o

no
m

ic
s.

o
rg

W
eb

si
te

:
w

w
w

.n
ew

ec
on

om
ic

s.
or

g

3.
 W

O
R

LD
 C

O
N

S
ER

V
A

T
IO

N
M

O
N

IT
O

R
IN

G
 C

EN
T

R
E

21
9 

H
U

N
T

IN
G

TO
N

 R
O

A
D

C
A

M
B

R
ID

G
E

 C
B

3 
0D

L
U

K
Te

l:
 +

44
 1

23
 3

77
 2

7 
73

 1
4

Fa
x:

 +
44

 1
22

3 
27

 7
1 

36
E

-m
ai

l:
 in

fo
@

w
cm

c.
o

rg
.u

k
W

eb
si

te
: 

w
w

w
.w

cm
c.

o
rg

.u
k



1
LI

V
IN

G
 P

LA
N

E
T 

R
E

P
O

R
T 

19
98

W
W

F‘
s 

m
is

si
on

 is
 t

o 
co

ns
er

ve
 n

at
ur

e 
an

d 
ec

ol
og

ic
al

 p
ro

ce
ss

es
.T

he
 L

iv
in

g

Pl
an

et
 R

ep
or

ts
ee

ks
 t

o 
pr

es
en

t 
a 

qu
an

tit
at

iv
e 

pi
ct

ur
e 

of
 t

he
 s

ta
te

 o
f 

th
e 

w
or

ld
‘s

na
tu

ra
l e

nv
iro

nm
en

t 
an

d 
th

e 
hu

m
an

 p
re

ss
ur

es
 u

po
n 

it.
 S

pe
ci

fic
al

ly,
 it

 p
re

se
nt

s

W
W

F‘
s 

Li
vi

ng
 P

la
ne

t 
In

de
x 

(L
PI

), 
a 

m
ea

su
re

 o
f 

th
e 

ch
an

ge
 in

 t
he

 h
ea

lth
 o

f 
th

e

w
or

ld
‘s

 n
at

ur
al

 e
co

sy
st

em
s 

si
nc

e 
19

70
, f

oc
us

in
g 

on
 t

he
 E

ar
th

‘s
 f

or
es

t,

fr
es

hw
at

er
, a

nd
 m

ar
in

e 
bi

om
es

 a
s 

th
es

e 
co

nt
ai

n 
m

os
t 

of
 t

he
 w

or
ld

‘s
 b

io
di

ve
rs

ity
.

Th
e 

re
po

rt
 a

ls
o 

an
al

ys
es

 g
lo

ba
l c

on
su

m
pt

io
n 

pa
tt

er
ns

 t
o 

ca
lc

ul
at

e 
G

lo
ba

l

C
on

su
m

pt
io

n 
Pr

es
su

re
 –

 a
 m

ea
su

re
 o

f 
th

e 
bu

rd
en

 p
la

ce
d 

on
 t

he
 n

at
ur

al

en
vi

ro
nm

en
t 

by
 h

um
an

ity
. P

eo
pl

e 
pu

t 
pr

es
su

re
 o

n 
fo

re
st

, f
re

sh
w

at
er

, a
nd

m
ar

in
e 

ec
os

ys
te

m
s 

th
ro

ug
h 

th
e 

pr
od

uc
tio

n 
an

d 
co

ns
um

pt
io

n 
of

 r
es

ou
rc

es
 s

uc
h

as
 g

ra
in

, f
is

h,
 w

oo
d,

 a
nd

 f
re

sh
w

at
er

, a
nd

 t
he

 e
m

is
si

on
 o

f 
po

llu
ta

nt
s 

su
ch

 a
s

ca
rb

on
 d

io
xi

de
 (C

O
2).

Th
e 

LP
I h

as
 d

ec
lin

ed
 b

y 
ab

ou
t 

30
 p

er
 c

en
t 

re
la

tiv
e 

to
 it

s 
re

fe
re

nc
e 

po
in

t 
in

19
70

, w
hi

ch
 c

an
 b

e 
in

te
rp

re
te

d 
as

 m
ea

ni
ng

 t
ha

t 
th

e 
w

or
ld

 h
as

 lo
st

 n
ea

rly
 a

 t
hi

rd

of
 it

s 
na

tu
ra

l w
ea

lth
 in

 t
ha

t 
tim

e.
 G

lo
ba

l C
on

su
m

pt
io

n 
Pr

es
su

re
 is

 g
ro

w
in

g

ra
pi

dl
y 

– 
at

 a
bo

ut
 5

 p
er

 c
en

t 
pe

r 
ye

ar
 –

 a
nd

 is
 li

ke
ly

 t
o 

ex
ce

ed
 g

lo
ba

lly

su
st

ai
na

bl
e 

le
ve

ls
, a

t 
le

as
t 

fo
r 

fis
h 

co
ns

um
pt

io
n,

 m
ea

t 
co

ns
um

pt
io

n,
 a

nd
 C

O
2

em
is

si
on

s,
 if

 in
de

ed
 t

he
y 

ha
ve

 n
ot

 b
ee

n 
ex

ce
ed

ed
 a

lre
ad

y.
 G

lo
ba

l C
on

su
m

pt
io

n

Pr
es

su
re

 is
 v

er
y 

un
ev

en
ly

 d
is

tr
ib

ut
ed

: 
on

 a
ve

ra
ge

, c
on

su
m

er
s 

in
 t

he

in
du

st
ria

liz
ed

 w
or

ld
 e

xe
rt

 t
w

o-
an

d-
a-

ha
lf 

tim
es

 a
s 

m
uc

h 
pr

es
su

re
 o

n 
th

e 
na

tu
ra

l

en
vi

ro
nm

en
t 

as
 t

he
ir 

co
un

te
rp

ar
ts

 in
 t

he
 d

ev
el

op
in

g 
w

or
ld

. 

W
W

F 
is

 p
ar

tic
ul

ar
ly

 w
or

rie
d 

ab
ou

t 
th

e 
si

gn
ifi

ca
nt

 lo
ss

 o
f 

bi
od

iv
er

si
ty

 im
pl

ie
d

by
 t

he
 d

ec
lin

e 
in

 t
he

 L
PI

 a
nd

 t
he

 in
cr

ea
si

ng
 e

nv
iro

nm
en

ta
l d

eg
ra

da
tio

n 
im

pl
ie

d 
by

th
e 

gr
ow

th
 in

 c
on

su
m

pt
io

n 
pr

es
su

re
, a

nd
 b

el
ie

ve
s 

th
at

 it
 is

 im
po

rt
an

t 
to

 t
ry

 t
o

re
ve

rs
e 

th
es

e 
ne

ga
tiv

e 
tr

en
ds

. R
ec

om
m

en
da

tio
ns

 o
n 

ho
w

 g
ov

er
nm

en
ts

,

bu
si

ne
ss

es
, a

nd
 c

on
su

m
er

s 
ca

n 
re

sp
on

d 
to

 t
he

se
 t

re
nd

s,
 in

cl
ud

ed
 in

 t
he

 s
ec

tio
ns

on
 c

on
su

m
pt

io
n 

in
 t

hi
s 

re
po

rt
, a

re
 b

as
ed

 o
n 

W
W

F 
po

lic
ie

s 
an

d 
ai

m
 t

o 
sl

ow
 d

ow
n

an
d 

ev
en

tu
al

ly
 h

al
t 

th
e 

de
gr

ad
at

io
n 

of
 t

he
 w

or
ld

‘s
 n

at
ur

al
 e

nv
iro

nm
en

ts
.

Th
e 

Li
vi

ng
 P

la
ne

t R
ep

or
th

as
 d

ra
w

n 
on

ly
 o

n 
re

ce
nt

, c
on

si
st

en
t, 

an
d

up
da

te
ab

le
 d

at
as

et
s.

 W
W

F 
an

d 
its

 c
ol

la
bo

ra
to

rs
, t

he
 W

or
ld

 C
on

se
rv

at
io

n

M
on

ito
rin

g 
C

en
tr

e 
an

d 
th

e 
N

ew
 E

co
no

m
ic

s 
Fo

un
da

tio
n,

 a
re

 c
om

m
itt

ed
 t

o

tr
ac

ki
ng

 e
nv

iro
nm

en
ta

l t
re

nd
s,

 a
nd

 t
o 

im
pr

ov
in

g 
th

e 
re

po
rt

‘s
 in

di
ce

s.

E
X

E
C

U
T

IV
E

 S
U

M
M

A
R

Y

W
W

F
 L

IV
IN

G
 P

L
A

N
E

T
 I

N
D

E
X


A

 m
ea

su
re

 o
f t

he
 h

ea
lth

 o
f t

he
 w

o
rl

d
’s

 n
at

ur
al

 e
co

sy
st

em
s,

 1
97

0–
19

95

02040608010
0

12
0

19
70

19
75

19
80

19
85

19
90

19
95

U
p

p
er

 c
o

nf
id

en
ce

 li
m

it

Lo
w

er
 c

o
nf

id
en

ce
 li

m
it

 C
O

N
S

U
M

P
T

IO
N

 P
R

E
S

S
U

R
E


A

 m
ea

su
re

 o
f t

he
 b

ur
d

en
 p

la
ce

d
 o

n 
th

e 
en

vi
ro

nm
en

t b
y 

p
eo

p
le

, 1
99

5
C

O
N

S
U

M
P

T
IO

N
 P

R
E

S
S

U
R

E


P
E

R
 P

E
R

S
O

N


P
re

ss
ur

e 
un

its

C
O

N
S

U
M

P
T

IO
N

 P
R

E
S

S
U

R
E


O

F
 W

H
O

L
E

 C
O

U
N

T
R

Y


M
ill

io
n 

p
re

ss
ur

e 
un

its
C

H
IN

A


U
N

IT
E

D
 S

T
A

T
E

S


IN
D

IA


JA
P

A
N


R

U
S

S
IA

N
 F

E
D

E
R

A
T

IO
N


IN

D
O

N
E

S
IA


B

R
A

Z
IL


G

E
R

M
A

N
Y


P

A
K

IS
T

A
N


 K

O
R

E
A

, R
E

P
.

IT
A

LY


FR
A

N
C

E


M
E

X
IC

O


T
H

A
IL

A
N

D


U
N

IT
E

D
 K

IN
G

D
O

M


S
P

A
IN


T

A
IW

A
N


C

A
N

A
D

A


P
H

IL
IP

P
IN

E
S


IR

A
N

1 
=

 w
o

rl
d


av

er
ag

e
co

ns
um

er
 in

 1
99

5

1,
04

0
72

3
44

3
29

4
22

5
15

7
14

2
12

4
11

0
10

6
97 92 92 89 83 76 73 69 67 65

0.
85

2.
74

0.
47

2.
35

1.
53

0.
79

0.
88

1.
52

0.
78

2.
35

1.
70 1.

58
0.

98
1.

52 1.
43

1.
92

3.
42

2.
35

0.
99

0.
96



010203040

MAURITIUS

NEW ZEALAND

MADAGASCAR

PHILIPPINES

HAITI

CUBA

AUSTRALIA

JAPAN

DOMINICAN REP.

BANGLADESH

INDONESIA

BRAZIL

CHINA

CAMBODIA

INDIA

VIET NAM

PAPUA NEW GUINEA

BOLIVIA

LAOS

CHILE

UNITED STATES

KOREA, REP.

MONGOLIA

JAMAICA

THAILAND

ALGERIA

LESOTHO

RUSSIAN FEDERATION

LIBYA

MALAYSIA

YEMEN

SAUDI ARABIA

BHUTAN

NEPAL

PUERTO RICO

KUWAIT

ARGENTINA

PERU

MEXICO

SOUTH AFRICA

MYANMAR

SPAIN

LIBERIA

PAKISTAN

JORDAN

AFGHANISTAN

COLOMBIA

ECUADOR

PORTUGAL

ISRAEL

IRAN

TANZANIA

GUINEA

MOROCCO

ETHIOPIA

SIERRA LEONE

EGYPT

TAIWAN

SRI LANKA

KOREA, D.P.R.

URUGUAY

CAMEROON

CONGO, DEM. REP. (ZAIRE)

CÔTE D’IVOIRE

PARAGUAY

ROMANIA

TUNISIA

OMAN

SOMALIA

UKRAINE

MAURITANIA

MOZAMBIQUE

NIGERIA

TURKEY

MOLDOVA

RWANDA

Fi
g.

 3
:

T
H

R
E

A
T

E
N

E
D

 S
P

E
C

IE
S


Pe

rc
en

ta
ge

 o
f b

ird
 a

nd
 m

am
m

al


sp
ec

ie
s 

th
re

at
en

ed

2
LI

V
IN

G
 P

LA
N

E
T 

R
E

P
O

R
T 

19
98

T
H

E
 

L
IV

IN
G

 
P

L
A

N
E

T
 

IN
D

E
X

T
H

E
 L

iv
in

g 
Pl

an
et

 I
nd

ex
 (

L
PI

) 
is

 a
 m

ea
su

re
of

 th
e 

he
al

th
 o

f g
lo

ba
l e

co
sy

st
em

s 
an

d
bi

od
iv

er
si

ty
, b

as
ed

 o
n 

da
ta

 s
ho

w
in

g 
th

e
av

er
ag

e 
ch

an
ge

 o
ve

r 
tim

e 
in

 th
e 

st
at

e 
of

 fo
re

st
,

fr
es

hw
at

er
, a

nd
 m

ar
in

e 
ec

os
ys

te
m

s. 
It

 is
 a

n
at

te
m

pt
 to

 q
ua

nt
ify

 th
e 

ex
te

nt
 a

nd
 s

ev
er

ity
 o

f
bi

od
iv

er
si

ty
 lo

ss
. 

C
ha

ng
e 

in
 th

e 
ar

ea
 o

f n
at

ur
al

 fo
re

st
 c

ov
er

,
ca

lc
ul

at
ed

 a
s 

to
ta

l f
or

es
t c

ov
er

 le
ss

 p
la

nt
at

io
ns

,
is

 u
se

d 
as

 a
 m

ea
su

re
 o

f t
he

 s
ta

te
 o

f f
or

es
t

ec
os

ys
te

m
s. 

T
he

 s
ta

te
 o

f f
re

sh
w

at
er

 a
nd

m
ar

in
e 

ec
os

ys
te

m
s 

is
 in

di
ca

te
d 

by
 c

ha
ng

es
 in

po
pu

la
tio

ns
 o

f s
el

ec
te

d 
fr

es
hw

at
er

 a
nd

 m
ar

in
e

ve
rt

eb
ra

te
 s

pe
ci

es
. 

Fi
gu

re
 1

 s
ho

w
s 

th
at

 th
e 

L
PI

 fe
ll 

by
 o

ve
r 

30
 p

er
 c

en
t b

et
w

ee
n 

19
70

 a
nd

 1
99

5 
an

d 
th

at
th

e 
av

er
ag

e 
ra

te
 o

f d
ec

lin
e 

be
tw

ee
n 

19
90

 a
nd

19
95

 w
as

 a
bo

ut
 3

 p
er

 c
en

t p
er

 y
ea

r. 
T

hi
s 

ca
n

be
 in

te
rp

re
te

d 
as

 m
ea

ni
ng

 th
at

 3
0 

pe
r 

ce
nt

 
of

 th
e 

E
ar

th
’s 

na
tu

ra
l w

ea
lth

 w
as

 lo
st

 d
ur

in
g

th
is

 p
er

io
d.

T
he

 fo
re

st
 in

de
x 

w
en

t d
ow

n 
by

 a
bo

ut
 

10
 p

er
 c

en
t f

ro
m

 1
97

0 
to

 1
99

5.
 B

ut
 fo

re
st

 
ar

ea
 is

 n
ot

 n
ec

es
sa

ri
ly

 p
ro

po
rt

io
na

l t
o 

fo
re

st
bi

od
iv

er
si

ty
, a

nd
 th

e 
re

la
tiv

el
y 

sl
ow

 d
ec

lin
e 

of
th

e 
in

de
x 

m
as

ks
 a

 lo
ss

 o
f e

co
lo

gi
ca

l q
ua

lit
y,

pa
rt

ic
ul

ar
ly

 in
 te

m
pe

ra
te

 fo
re

st
s. 

T
he

 fr
es

hw
at

er
 e

co
sy

st
em

s 
in

de
x 

dr
op

pe
d

by
 5

0 
pe

r 
ce

nt
 o

ve
r 

th
e 

sa
m

e 
25

-y
ea

r 
pe

ri
od

.
B

et
w

ee
n 

19
90

 a
nd

 1
99

5 
th

e 
av

er
ag

e 
ra

te
 o

f
de

cl
in

e 
w

as
 a

lm
os

t 6
 p

er
 c

en
t p

er
 y

ea
r. 

T
he

 m
ar

in
e 

ec
os

ys
te

m
s 

in
de

x 
fe

ll 
by

 a
bo

ut
30

 p
er

 c
en

t, 
w

ith
 a

n 
av

er
ag

e 
ra

te
 o

f d
ec

re
as

e
be

tw
ee

n 
19

90
 a

nd
 1

99
5 

of
 n

ea
rl

y 
4 

pe
r 

ce
nt

pe
r 

ye
ar

. 
T

he
 fr

es
hw

at
er

 a
nd

 m
ar

in
e 

in
di

ce
s 

ca
n 

be
th

ou
gh

t o
f a

s 
m

ea
su

ri
ng

 th
e 

ch
an

ge
 in

 th
e

po
pu

la
tio

n 
of

 a
 ty

pi
ca

l m
ar

in
e 

or
 fr

es
hw

at
er

sp
ec

ie
s,

 s
ta

rt
in

g 
w

ith
 1

00
 in

di
vi

du
al

s 
in

 
19

70
. T

he
 s

am
pl

es
 o

f s
pe

ci
es

 u
se

d 
in

 b
ot

h
in

di
ce

s 
in

cl
ud

e 
al

l t
ho

se
 fo

r 
w

hi
ch

 ti
m

e-
se

ri
es

 p
op

ul
at

io
n 

da
ta

 c
ou

ld
 b

e 
fo

un
d 

– 

70
 fr

es
hw

at
er

 a
nd

 8
7 

m
ar

in
e 

sp
ec

ie
s.

 F
is

h 
an

d
am

ph
ib

ia
n 

sp
ec

ie
s 

ar
e 

un
de

r-
re

pr
es

en
te

d
co

m
pa

re
d 

w
ith

 b
ir

ds
, m

am
m

al
s,

 a
nd

 r
ep

til
es

, a
s

ar
e 

tr
op

ic
al

 s
pe

ci
es

 c
om

pa
re

d 
w

ith
 te

m
pe

ra
te

on
es

. (
Fu

rt
he

r 
de

ta
il 

of
 th

e 
co

ns
tr

uc
tio

n 
of

 th
e

in
di

ce
s 

is
 d

is
cu

ss
ed

 o
n 

pa
ge

s 
6-

11
.)

To
 s

up
pl

em
en

t t
he

 L
PI

’s 
pe

rs
pe

ct
iv

e 
on

 th
e

st
at

e 
of

 n
at

ur
al

 e
co

sy
st

em
s 

at
 a

 g
lo

ba
l l

ev
el

, M
ap

1 
an

d 
Fi

gu
re

 3
 s

ho
w

 a
 m

ea
su

re
 o

f t
he

 c
ur

re
nt

st
at

e 
of

 b
io

di
ve

rs
ity

 a
t a

 n
at

io
na

l l
ev

el
, b

as
ed

 o
n

th
e 

pe
rc

en
ta

ge
 o

f e
ac

h 
co

un
tr

y’
s 

bi
rd

 a
nd

m
am

m
al

 s
pe

ci
es

 th
at

 a
re

 c
la

ss
ifi

ed
 a

s 
vu

ln
er

ab
le

,
en

da
ng

er
ed

 o
r 

cr
iti

ca
lly

 e
nd

an
ge

re
d 

in
 th

e 
19

96
IU

C
N

 R
ed

 L
ist

 o
f T

hr
ea

te
ne

d 
A

ni
m

al
s.

W
W

F
 L

IV
IN

G
 P

L
A

N
E

T
 I

N
D

E
X


A

 m
ea

su
re

 o
f t

he
 h

ea
lth

 o
f t

he
 w

o
rl

d
’s

 n
at

ur
al

 e
co

sy
st

em
s,

 1
97

0–
19

95

02040608010
0

12
0 19

70
19

75
19

80
19

85
19

90
19

95
02040608010
0

12
0

19
70

19
75

19
80

19
85

19
90

19
95

19
65

19
60

02040608010
0

12
0 19

70
19

75
19

80
19

85
19

90
19

95
02040608010
0

12
0 19

70
19

75
19

80
19

85
19

90
19

95

U
p

p
er

 c
o

nf
id

en
ce

 li
m

it
Lo

w
er

 c
o

nf
id

en
ce

 li
m

it

Fi
g.

 1
:

L
IV

IN
G


P

L
A

N
E

T


IN
D

E
X

Fi
g.

 2
a:


F
O

R
E

S
T


E

C
O

S
Y

S
T

E
M

S


IN
D

E
X

Fi
g.

 2
b

:
F
R

E
S

H
W

A
T

E
R


E

C
O

S
Y

S
T

E
M

S


IN
D

E
X

Fi
g.

 2
c:


M

A
R

IN
E


E

C
O

S
Y

S
T

E
M

S


IN
D

E
X



KENYA

NAMIBIA

ANGOLA

LATVIA

GREECE

LITHUANIA

CHAD

POLAND

GHANA

HUNGARY

SINGAPORE

MALI

LEBANON

IRAQ

NIGER

GABON

VENEZUELA

SYRIA

COSTA RICA

BOTSWANA

SLOVENIA

UNITED ARAB EMIRATES

CONGO

ESTONIA

ITALY

PANAMA

SENEGAL

AUSTRIA

ALBANIA

SUDAN

FINLAND

FRANCE

GERMANY

UGANDA

BULGARIA

MALAWI

BELARUS

ZAMBIA

BURUNDI

CROATIA

ZIMBABWE

NORWAY

CANADA

SWEDEN

CZECH REP.

SLOVAKIA

GUINEA-BISSAU

BENIN

TOGO

HONDURAS

BELGIUM/LUXEMBOURG

BURKINA FASO

NETHERLANDS

CENTRAL AFRICAN REP.

NICARAGUA

GUATEMALA

SWITZERLAND

ERITREA

DENMARK

TRINIDAD AND TOBAGO

GAMBIA, THE

UNITED KINGDOM

IRELAND

EL SALVADOR

HONG KONG

ARMENIA

AZERBAIJAN

BOSNIA AND HERZEGOVINA

GEORGIA

KAZAKHSTAN

KYRGYZSTAN

MACEDONIA

TAJIKISTAN

TURKMENISTAN

UZBEKISTAN

YUGOSLAVIA

3
LI

V
IN

G
 P

LA
N

E
T 

R
E

P
O

R
T 

19
98

10
 a

nd
 o

ve
r

7 
to

 <
10

5 
to

 <
7

3 
to

 <
5

2 
to

 <
3

<
2 

in
su

ff
ic

en
t 

da
ta

M
ap

 1
:

T
H

R
E

A
T

E
N

E
D

 S
P

E
C

IE
S

Pe
rc

en
ta

ge
 o

f 
b

ir
d

 a
nd

 m
am

m
al

 s
p

ec
ie

s
th

re
at

en
ed



0

0.
5

1.
0

1.
5

2.
0

2.
5

3.
0

01234567

NORWAY

TAIWAN

CHILE

SINGAPORE

DENMARK

UNITED STATES

KUWAIT

UNITED ARAB EMIRATES

AUSTRALIA

ESTONIA

NETHERLANDS

CANADA

JAPAN

KOREA, REP.

BELGIUM/LUXEMBOURG

FINLAND

KOREA, D.P.R.

PORTUGAL

SPAIN

MALAYSIA

KAZAKHSTAN

UZBEKISTAN

SWEDEN

IRELAND

HONG KONG

GREECE

ISRAEL

ITALY

SAUDI ARABIA

AUSTRIA

LITHUANIA

FRANCE

IRAQ

LATVIA

CZECH REP.

RUSSIAN FEDERATION

GERMANY

THAILAND

SWITZERLAND

SLOVENIA

UNITED KINGDOM

SLOVAKIA

NEW ZEALAND

OMAN

URUGUAY

POLAND

BULGARIA

HUNGARY

LEBANON

ROMANIA

BELARUS

SOUTH AFRICA

TRINIDAD AND TOBAGO

PAPUA NEW GUINEA

LIBYA

PANAMA

VENEZUELA

ARGENTINA

COSTA RICA

TURKEY

UKRAINE

PERU

PHILIPPINES

MEXICO

IRAN

PARAGUAY

CROATIA

ECUADOR

TUNISIA

BRAZIL

MACEDONIA

CHINA

JORDAN

MAURITIUS

YUGOSLAVIA

GABON

W
or

ld


av
er

ag
e

Fi
g.

 4
:

C
O

N
S

U
M

P
T

IO
N

 P
R

E
S

S
U

R
E


A

 m
ea

su
re

 o
f t

he
 b

ur
de

n 
pl

ac
ed

 o
n 

th
e 

en
vi

ro
nm

en
t b

y 
pe

op
le

, 1
99

5
C

O
N

S
U

M
P

T
IO

N
 P

R
E

S
S

U
R

E


P
E

R
 P

E
R

S
O

N


Pr
es

su
re

 u
ni

ts

C
O

N
S

U
M

P
T

IO
N

 P
R

E
S

S
U

R
E


O

F 
W

H
O

LE
 C

O
U

N
T

R
Y


M

ill
io

n 
pr

es
su

re
 u

ni
ts

C
H

IN
A


U

N
IT

ED
 S

TA
TE

S


IN
D

IA


JA
PA

N


R
U

S
S

IA
N

 F
ED

ER
A

TI
O

N


IN
D

O
N

ES
IA


B

R
A

ZI
L

G
ER

M
A

N
Y


PA

K
IS

TA
N


 K

O
R

EA
, R

EP
.

IT
A

LY


FR
A

N
C

E
M

EX
IC

O


TH
A

IL
A

N
D


U

N
IT

ED
 K

IN
G

D
O

M


S
PA

IN


TA
IW

A
N


C

A
N

A
D

A


PH
IL

IP
PI

N
ES


IR

A
N

1 
=

 w
or

ld


av
er

ag
e

co
ns

um
er

 in
 1

99
5

1,
04

0
72

3
44

3
29

4
22

5
15

7
14

2
12

4
11

0
10

6
97 92 92 89 83 76 73 69 67 65

Fi
g.

 5
:

C
O

N
S

U
M

P
T

IO
N

 P
R

E
S

S
U

R
E

 B
Y

 R
E

G
IO

N


Pr
es

su
re

 u
ni

ts
 p

er
 p

er
so

n 
pe

r 
ye

ar
, 1

99
5 

da
ta


(1

 =
 w

or
ld

 a
ve

ra
ge

 c
on

su
m

er
 in

 1
99

5)

Middle East and Central Asia 1.11

Asia/Pacific 0.83

Latin America and the Caribbean 0.95

North America 2.70

Western Europe 1.72

Central and Eastern Europe 1.29

OECD 1.97

Non-OECD 0.78

Africa 0.55

Fi
g.

 6
:

C
O

N
S

U
M

P
T

IO
N

 P
R

E
S

S
U

R
E


B

Y
 C

O
U

N
T

R
Y


Pr

es
su

re
 u

ni
ts

 p
er

 p
er

so
n 

pe
r 

ye
ar

,
19

95
 d

at
a

0.
85

2.
74

0.
47

2.
35

1.
53

0.
79

0.
88

1.
52

0.
78

2.
35

1.
70 1.

58
0.

98
1.

52 1.
43

1.
92

3.
42

2.
35

0.
99

0.
96

4
LI

V
IN

G
 P

LA
N

E
T 

R
E

P
O

R
T 

19
98

G
L

O
B

A
L

 
C

O
N

S
U

M
P

T
IO

N
 

P
R

E
S

S
U

R
E

C
O

N
SU

M
PT

IO
N

 P
re

ss
ur

e 
is

 a
 m

ea
su

re
 o

f
na

tio
na

l a
nd

 in
di

vi
du

al
 p

re
ss

ur
es

 o
n 

na
tu

ra
l

ec
os

ys
te

m
s, 

ba
se

d 
on

 r
es

ou
rc

e 
co

ns
um

pt
io

n
an

d 
po

llu
tio

n 
da

ta
 fr

om
 1

52
 c

ou
nt

ri
es

 in
 1

99
5.

It
 is

 a
n 

at
te

m
pt

 to
 q

ua
nt

ify
 th

e 
bu

rd
en

 p
la

ce
d

on
 th

e 
gl

ob
al

 e
nv

ir
on

m
en

t b
y 

th
e 

in
ha

bi
ta

nt
s

of
 th

es
e 

co
un

tr
ie

s. 
T

he
re

 a
re

 s
ix

 c
om

po
ne

nt
s 

to
 G

lo
ba

l
C

on
su

m
pt

io
n 

Pr
es

su
re

: g
ra

in
, m

ar
in

e 
fis

h,
 a

nd
w

oo
d 

co
ns

um
pt

io
n;

 fr
es

hw
at

er
 w

ith
dr

aw
al

s;
ca

rb
on

 d
io

xi
de

 e
m

is
si

on
s, 

as
 a

 p
ro

xy
 fo

r 
fo

ss
il

fu
el

 c
on

su
m

pt
io

n;
 a

nd
 c

em
en

t c
on

su
m

pt
io

n,
as

 a
 p

ro
xy

 fo
r 

la
nd

 c
on

su
m

pt
io

n.
 I

m
po

rt
an

tly
,

co
ns

is
te

nt
, r

ec
en

t, 
an

d 
up

da
te

ab
le

 in
fo

rm
at

io
n

is
 a

va
ila

bl
e 

fo
r 

ea
ch

 o
f t

he
se

 c
om

po
ne

nt
s 

fo
r

m
os

t c
ou

nt
ri

es
. T

he
 p

ro
du

ct
io

n 
an

d
co

ns
um

pt
io

n 
of

 th
es

e 
re

so
ur

ce
s 

ar
e 

cl
os

el
y

re
la

te
d 

to
 th

e 
de

gr
ad

at
io

n 
of

 th
e 

pl
an

et
’s

na
tu

ra
l e

co
sy

st
em

s. 
Fo

r 
ea

ch
 o

f t
he

 s
ix

 c
om

po
ne

nt
s,

 a
co

un
tr

y’
s 

to
ta

l c
on

su
m

pt
io

n 
– 

ca
lc

ul
at

ed
 a

s
its

 p
ro

du
ct

io
n 

of
 th

e 
re

so
ur

ce
 in

 q
ue

st
io

n

pl
us

 im
po

rt
s 

m
in

us
 e

xp
or

ts
 –

 is
 d

iv
id

ed
 b

y 
its

 p
op

ul
at

io
n 

to
 p

ro
vi

de
 th

e 
av

er
ag

e
co

ns
um

pt
io

n 
pe

r 
pe

rs
on

 fo
r 

th
at

 c
ou

nt
ry

. 
T

he
 r

es
ul

ts
 o

f t
he

se
 c

al
cu

la
tio

ns
 a

re
 s

ho
w

n 
on

 p
ag

es
 1

2-
23

. F
ig

ur
es

 4
 a

nd
 5

 s
ho

w
 to

ta
l 

an
d 

pe
r 

pe
rs

on
 C

on
su

m
pt

io
n 

Pr
es

su
re

, 
ba

se
d 

on
 a

ll 
si

x 
co

m
po

ne
nt

s 
co

m
bi

ne
d,

 fo
r

se
le

ct
ed

 c
ou

nt
ri

es
 a

nd
 r

eg
io

ns
. F

ig
ur

e 
6

sh
ow

s 
C

on
su

m
pt

io
n 

Pr
es

su
re

 p
er

 p
er

so
n 

fo
r 

al
l 1

52
 c

ou
nt

ri
es

 a
nd

 M
ap

 2
 s

ho
w

s 
th

e 
ge

og
ra

ph
ic

al
 d

is
tr

ib
ut

io
n 

of
 G

lo
ba

l

C
on

su
m

pt
io

n 
Pr

es
su

re
 –

 th
e 

di
st

ri
bu

tio
n 

of
 c

on
su

m
pt

io
n 

pr
es

su
re

 w
ith

in
 c

ou
nt

ri
es

 
is

 b
as

ed
 o

nl
y 

on
 th

e 
di

st
ri

bu
tio

n 
of

 it
s

po
pu

la
tio

n.
E

ac
h 

of
 th

e 
si

x 
co

m
po

ne
nt

s 
ha

s 
be

en
 g

iv
en

eq
ua

l w
ei

gh
tin

g 
in

 c
al

cu
la

tin
g 

C
on

su
m

pt
io

n
Pr

es
su

re
. I

t w
ou

ld
, o

f c
ou

rs
e,

 b
e 

po
ss

ib
le

 to
ob

ta
in

 d
iff

er
en

t r
es

ul
ts

 b
y 

ap
pl

yi
ng

 d
iff

er
en

t
w

ei
gh

tin
gs

 to
 d

iff
er

en
t c

om
po

ne
nt

s, 
bu

t t
he

m
et

ho
d 

us
ed

 h
er

e 
is

 th
e 

si
m

pl
es

t. 
M

or
e 

de
ta

ils
on

 th
e 

ca
lc

ul
at

io
ns

 a
re

 g
iv

en
 o

n 
pa

ge
 2

4.



W
or

ld
 a

ve
ra

ge

JAMAICA

SYRIA

INDONESIA

MADAGASCAR

PAKISTAN

CONGO

GHANA

SENEGAL

COLOMBIA

EGYPT

MOROCCO

BOTSWANA

CUBA

GAMBIA, THE

EL SALVADOR

GUATEMALA

MOLDOVA

HONDURAS

ZAMBIA

GEORGIA

MAURITANIA

LAOS

DOMINICAN REP.

SRI LANKA

KENYA

ALGERIA

VIET NAM

CÔTE D’IVOIRE

SUDAN

CAMEROON

NEPAL

BENIN

NICARAGUA

BURKINA FASO

MONGOLIA

NIGERIA

SIERRA LEONE

CENTRAL AFRICAN REP.

TANZANIA

GUINEA

INDIA

MYANMAR

BOLIVIA

CAMBODIA

ZIMBABWE

GUINEA-BISSAU

MOZAMBIQUE

ANGOLA

MALAWI

TOGO

MALI

NIGER

UGANDA

CONGO, DEM. REP. (ZAIRE)

HAITI

ETHIOPIA

YEMEN

BURUNDI

ALBANIA

RWANDA

BANGLADESH

AFGHANISTAN

ARMENIA

AZERBAIJAN

BHUTAN

BOSNIA AND HERZEGOVINA

CHAD

ERITREA

KYRGYZSTAN

LESOTHO

LIBERIA

NAMIBIA

PUERTO RICO

SOMALIA

TAJIKISTAN

TURKMENISTAN

5
LI

V
IN

G
 P

LA
N

E
T 

R
E

P
O

R
T 

19
98

1,
20

0 
to

 6
0,

00
0 

42
0 

to
 <

1,
20

0 

18
0 

to
 <

42
0

70
 t

o
 <

18
0 

0 
to

 <
70

 

M
ap

2:
 

D
IS

T
R

IB
U

T
IO

N
 O

F
 G

L
O

B
A

L
C

O
N

S
U

M
P

T
IO

N
 P

R
E

S
S

U
R

E
 

Pr
es

su
re

 u
ni

ts
 p

er
 k

m
2

E
ac

h
 o

f 
th

e 
fi

ve
 c

o
lo

u
rs

 o
n

 t
h

e 
m

ap
co

ve
rs

 2
0 

p
er

 c
en

t 
o

f 
g

lo
b

al
 c

o
n

su
m

p
ti

o
n

in
 1

99
5



6
LI

V
IN

G
 P

LA
N

E
T 

R
E

P
O

R
T 

19
98

F
O

R
E

S
T

 
E

C
O

S
Y

S
T

E
M

S

T
H

E
 w

or
ld

’s
 fo

re
st

 c
ov

er
, n

ot
 c

ou
nt

in
g

pl
an

ta
tio

ns
, d

ec
re

as
ed

 b
y 

13
 p

er
 c

en
t

be
tw

ee
n 

19
60

 a
nd

 1
99

0,
 fr

om
 3

7 
m

ill
io

n 
km

2

to
 3

2 
m

ill
io

n 
km

2 . 
T

hi
s 

is
 e

qu
iv

al
en

t t
o 

an
av

er
ag

e 
an

nu
al

 lo
ss

 o
f a

bo
ut

 1
60

,0
00

km
2

–
an

 a
re

a 
ha

lf 
th

e 
si

ze
 o

f N
or

w
ay

 –
 o

r 
0.

5 
pe

r
ce

nt
 p

er
 y

ea
r.

 F
ig

ur
e 

7 
sh

ow
s 

th
at

 m
os

t o
f

th
is

 h
as

 o
cc

ur
re

d 
in

 tr
op

ic
al

 r
eg

io
ns

. F
or

ex
am

pl
e,

 s
at

el
lit

e 
im

ag
es

 o
f t

he
 B

ra
zi

lia
n

A
m

az
on

 s
ho

w
 th

at
 f

or
es

t c
ov

er
 h

as
 b

ee
n

lo
st

at
 a

n 
av

er
ag

e 
an

nu
al

 r
at

e 
of

 a
bo

ut
19

,0
00

km
2

ov
er

 th
e 

la
st

 2
0 

ye
ar

s:
 th

e 
to

ta
l

ac
cu

m
ul

at
ed

 d
ef

or
es

ta
tio

n 
up

 to
 1

99
6 

w
as

eq
ui

va
le

nt
 to

 th
e 

lo
ss

 o
f a

n 
ar

ea
 s

lig
ht

ly

la
rg

er
 th

an
 S

pa
in

 o
ut

 o
f a

n 
or

ig
in

al
 fo

re
st

ar
ea

 a
bo

ut
 th

e 
si

ze
 o

f W
es

te
rn

 E
ur

op
e.

A
lth

ou
gh

 te
m

pe
ra

te
 a

nd
 b

or
ea

l f
or

es
t a

re
a

ha
s 

re
m

ai
ne

d 
m

or
e 

or
 le

ss
 c

on
st

an
t s

in
ce

 th
e

19
60

s,
 th

e 
fla

t l
in

es
 o

n 
th

e 
gr

ap
h 

co
nc

ea
l a

de
cl

in
e 

in
 q

ua
lit

y,
 a

s 
m

uc
h 

of
 it

 is
 s

ec
on

da
ry

or
 s

em
i-n

at
ur

al
 r

at
he

r 
th

an
 o

ld
-g

ro
w

th
 fo

re
st

.
In

 a
dd

iti
on

, T
ab

le
 2

 (
pa

ge
 3

6)
 s

ho
w

s 
th

at
m

uc
h 

cu
rr

en
t f

or
es

t i
s 

fr
ag

m
en

te
d 

in
to

 a
re

as
to

o 
sm

al
l t

o 
su

pp
or

t t
he

 fu
ll 

co
m

pl
em

en
t o

f
sp

ec
ie

s 
th

at
 w

ou
ld

 li
ve

 in
 a

n 
un

di
st

ur
be

d
na

tu
ra

l f
or

es
t.

Fu
rt

he
rm

or
e,

 p
la

nt
at

io
ns

,
w

hi
ch

 m
ak

e 
up

 la
rg

e 
tr

ac
ts

 o
f c

ur
re

nt
 fo

re
st

ar
ea

, n
ei

th
er

 s
up

po
rt

 th
e 

sa
m

e 
le

ve
ls

 o
f

bi
od

iv
er

si
ty

 n
or

 p
er

fo
rm

 th
e 

sa
m

e 
ec

ol
og

ic
al

fu
nc

tio
ns

 a
s 

ol
d-

gr
ow

th
 fo

re
st

. 

O
ri

g
in

a
l 

fo
re

st
 c

o
v
e
r

H
al

f o
f t

he
 w

or
ld

’s 
or

ig
in

al
 fo

re
st

 h
as

 g
on

e.
O

ri
gi

na
l f

or
es

t c
ov

er
 is

 a
n 

es
tim

at
e 

of
 th

e
lik

el
y 

ar
ea

 o
f f

or
es

t u
nd

er
 c

ur
re

nt
 c

lim
at

ic
co

nd
iti

on
s 

w
ith

ou
t h

um
an

 in
te

rf
er

en
ce

. T
hi

s
w

ou
ld

 b
e 

cl
os

e 
to

 th
e 

m
ax

im
al

 a
re

a 
of

 fo
re

st
so

m
e 

tim
e 

af
te

r 
th

e 
la

st
 ic

e 
ag

e,
 a

ro
un

d 
6,

00
0-

8,
00

0 
ye

ar
s 

ag
o.

 S
in

ce
 th

en
 fo

re
st

s 
ha

ve
 b

ee
n

cl
ea

re
d 

to
 m

ak
e 

ro
om

 fo
r 

ag
ri

cu
ltu

re
 a

nd
ot

he
r 

hu
m

an
 a

ct
iv

iti
es

.
It

 is
 a

pp
ar

en
t f

ro
m

 F
ig

ur
e 

9 
an

d 
M

ap
 3

th
at

, h
is

to
ri

ca
lly

, t
em

pe
ra

te
 fo

re
st

s 
ha

ve
 fa

re
d

at
 le

as
t a

s 
ba

dl
y 

as
 tr

op
ic

al
 fo

re
st

s 
w

hi
ch

 a
re

cu
rr

en
tly

 d
is

ap
pe

ar
in

g 
fa

st
es

t. 
T

he
 p

er
ce

nt
ag

es
of

 fo
ur

 fo
re

st
 ty

pe
s 

lo
st

 a
re

: o
ve

r 
60

 p
er

 c
en

t o
f

te
m

pe
ra

te
 b

ro
ad

le
af

 a
nd

 m
ix

ed
 fo

re
st

; a
ro

un
d

30
 p

er
 c

en
t o

f n
ee

dl
el

ea
f f

or
es

t; 
ab

ou
t 4

5 
pe

r
ce

nt
 o

f t
ro

pi
ca

l m
oi

st
 fo

re
st

; a
nd

 a
pp

ro
xi

m
at

el
y

70
 p

er
 c

en
t o

f t
ro

pi
ca

l d
ry

 fo
re

st
. 

T
he

 g
re

at
es

t r
ed

uc
tio

n 
ha

s 
be

en
 in

 A
si

a,
w

he
re

 a
bo

ut
 7

0 
pe

r 
ce

nt
 o

f t
he

 o
ri

gi
na

l f
or

es
t

co
ve

r 
ha

s 
go

ne
. T

od
ay

, l
ar

ge
ly

 in
ta

ct
 tr

ac
ts

 o
f

un
di

st
ur

be
d 

fo
re

st
 r

em
ai

n 
on

ly
 in

 th
e 

R
us

si
an

Fe
de

ra
tio

n,
 C

an
ad

a,
 a

nd
 th

e 
A

m
az

on
 a

nd
C

on
go

 b
as

in
s. 

05101520

Africa

Asia/Pacific (inc. Middle East and Central Asia)

Latin America and the Caribbean

North America

Europe (C, E and W Europe but excluding Russian Fed.)

Russian Federation

Fi
g.

 7
:

N
A

T
U

R
A

L
 F

O
R

E
S

T
 C

O
V

E
R


M

ill
io

n 
sq

ua
re

 k
ilo

m
et

re
s,

 1
96

0–
19

90

19
60

19
65

19
70

19
75

19
80

19
85

19
90

R
us

si
an

 F
ed

er
at

io
n

A
fr

ic
a

E
ur

o
p

e
(C

en
tr

al
, E

as
te

rn
 a

nd


W
es

te
rn

 E
ur

o
p

e 
b

ut


ex
cl

ud
in

g 
R

us
si

an
 F

ed
.)

A
si

a/
P

ac
ifi

c
(in

c.
 M

id
d

le
 E

as
t

an
d

 C
en

tr
al

 A
si

a)

N
o

rt
h 

A
m

er
ic

a

La
tin

 A
m

er
ic

a 
an

d


th
e 

C
ar

ib
b

ea
n

O
ri

gi
na

l*


A
re

a 
in

 1
99

0

* 
P

o
te

nt
ia

l c
o

ve
r 

as
su

m
in

g 
cu

rr
en

t c
lim

at
ic


co

nd
iti

o
ns

 a
nd

 n
o

 h
um

an
 in

te
rf

er
en

ce

 Fi
g.

 9
: 

B
Y

 T
Y

P
E


M

ill
io

n 
sq

ua
re

 k
ilo

m
et

re
s

05101520

Needleleaf forest

Temperate broadleaf and mixed forest

Tropical dry forest

Tropical moist forest

13.76

4.75

4.77

15.49

11.84

9.60

6.97

7.65

5.19

1.81

12.05

8.15

10.80

11.99

6.88

12.55

19.60

17.74

18.18

3.69

O
R

IG
IN

A
L
 A

N
D

 C
U

R
R

E
N

T
 F

O
R

E
S

T
 C

O
V

E
R

:
 Fi

g.
 8

: 
B

Y
 R

E
G

IO
N


M

ill
io

n 
sq

ua
re

 k
ilo

m
et

re
s

0246810



7
LI

V
IN

G
 P

LA
N

E
T 

R
E

P
O

R
T 

19
98

Tr
op

ic
al

 m
oi

st
 f

or
es

t 
– 

or
ig

in
al

Tr
op

ic
al

 m
oi

st
 f

or
es

t 
– 

cu
rr

en
t 

ar
ea

 

Tr
op

ic
al

 d
ry

 f
or

es
t 

– 
or

ig
in

al

Tr
op

ic
al

 d
ry

 f
or

es
t 

– 
cu

rr
en

t 
ar

ea
 

Te
m

pe
ra

te
 b

ro
ad

le
af

 a
nd

 m
ix

ed
 f

or
es

t 
– 

or
ig

in
al

Te
m

pe
ra

te
 b

ro
ad

le
af

 a
nd

 m
ix

ed
 f

or
es

t 
– 

cu
rr

en
t 

ar
ea

 

N
ee

dl
el

ea
f 

fo
re

st
 –

 o
ri

gi
na

l

N
ee

dl
el

ea
f 

fo
re

st
 –

 c
ur

re
nt

 a
re

a

M
ap

 3
: 

O
R

IG
IN

A
L

 A
N

D
 C

U
R

R
E

N
T

 
F

O
R

E
S

T
 C

O
V

E
R



F
R

E
S

H
W

A
T

E
R

 
E

C
O

S
Y

S
T

E
M

S

U
N

L
IK

E
 c

ha
ng

es
 in

 fo
re

st
 e

co
sy

st
em

s, 
it 

is
di

ff
ic

ul
t t

o 
in

di
ca

te
 b

io
lo

gi
ca

l t
re

nd
s 

in
fr

es
hw

at
er

 e
co

sy
st

em
s 

su
ch

 a
s 

la
ke

s, 
ri

ve
rs

,
an

d 
w

et
la

nd
s 

by
 m

ea
su

ri
ng

 c
ha

ng
es

 in
 a

re
a.

In
st

ea
d 

Fi
gu

re
 1

0 
sh

ow
s 

ch
an

ge
s 

in
po

pu
la

tio
ns

 o
f s

el
ec

te
d 

fr
es

hw
at

er
 s

pe
ci

es
 a

s 
a 

m
ea

su
re

 o
f t

he
 h

ea
lth

 o
f t

he
se

 e
co

sy
st

em
s.

D
at

a 
on

 tr
en

ds
 in

 th
e 

po
pu

la
tio

ns
 o

f 2
27

fr
es

hw
at

er
 fi

sh
, r

ep
til

e,
 b

ir
d,

 a
nd

 m
am

m
al

sp
ec

ie
s 

w
er

e 
an

al
ys

ed
 to

 e
st

im
at

e 
th

e
pe

rc
en

ta
ge

 th
at

 w
er

e 
ei

th
er

 d
ec

lin
in

g,
 s

ta
bl

e,
or

 in
cr

ea
si

ng
 d

ur
in

g 
th

e 
19

70
s, 

th
e 

19
80

s, 
an

d
th

e 
19

90
s. 

T
he

 r
es

ul
ts

 s
ho

w
 th

at
, d

ur
in

g 
th

is

pe
ri

od
, a

bo
ut

 5
0-

60
 p

er
 c

en
t w

er
e 

in
 d

ec
lin

e,
w

hi
le

 3
5-

40
 p

er
 c

en
t r

em
ai

ne
d 

st
ab

le
, a

nd
 o

nl
y

5-
10

 p
er

 c
en

t i
nc

re
as

ed
.

C
le

ar
ly

 th
er

e 
ar

e 
lim

ita
tio

ns
 to

 th
is 

an
al

ys
is.

T
he

 sa
m

pl
e 

in
cl

ud
es

 e
ve

ry
 v

er
te

br
at

e 
sp

ec
ie

s f
or

w
hi

ch
 in

fo
rm

at
io

n 
on

 p
op

ul
at

io
n 

tr
en

ds
 o

ve
r t

he
la

st
 th

re
e 

de
ca

de
s c

ou
ld

 b
e 

fo
un

d.
 W

hi
le

 th
is

sa
m

pl
e 

co
ve

rs
 a

 w
id

e 
ta

xo
no

m
ic

 a
nd

 g
eo

gr
ap

hi
c

ra
ng

e 
of

 sp
ec

ie
s, 

fis
h 

an
d 

am
ph

ib
ia

ns
 a

re
 u

nd
er

-
re

pr
es

en
te

d 
– 

am
ph

ib
ia

ns
 a

re
 b

el
ie

ve
d 

by
bi

ol
og

ist
s t

o 
be

 d
ec

lin
in

g 
m

or
e 

ra
pi

dl
y 

th
an

pe
rh

ap
s a

ny
 o

th
er

 fr
es

hw
at

er
 g

ro
up

 –
 a

s a
re

sp
ec

ie
s f

ro
m

 tr
op

ic
al

 c
ou

nt
rie

s.

Fr
e
sh

w
a
te

r 
e
co

sy
st

e
m

s 
in

d
ex

Fo
r 

70
 o

ut
 o

f t
he

 2
27

 s
pe

ci
es

 it
 w

as
 p

os
si

bl
e 

to
es

tim
at

e 
po

pu
la

tio
ns

 a
t t

w
o 

or
 m

or
e 

po
in

ts
 in

tim
e.

 T
he

se
 ti

m
e-

se
ri

es
 d

at
a 

w
er

e 
av

er
ag

ed
 

to
 c

on
st

ru
ct

 a
n 

in
de

x 
of

 th
e 

ch
an

ge
s 

in
fr

es
hw

at
er

 e
co

sy
st

em
s 

(F
ig

ur
e 

2b
).

 T
hi

s 
in

de
x

re
pr

es
en

ts
 th

e 
ch

an
ge

s 
fr

om
 1

97
0 

to
 1

99
5 

in
 a

hy
po

th
et

ic
al

 p
op

ul
at

io
n 

th
at

 is
 ty

pi
ca

l o
f t

he
sa

m
pl

e 
as

 a
 w

ho
le

. M
ap

 4
 s

ho
w

s 
th

e 
ch

an
ge

s
in

 p
op

ul
at

io
ns

 o
f s

el
ec

te
d 

sp
ec

ie
s 

fr
om

 th
e

fr
es

hw
at

er
 in

de
x 

an
d 

th
ei

r 
ap

pr
ox

im
at

e
lo

ca
tio

n 
in

 th
e 

w
or

ld
. T

he
 7

0 
sp

ec
ie

s 
ar

e 
lis

te
d 

on
 p

ag
e 

25
.

Fr
e
sh

w
a
te

r 
la

k
e
s

Fi
gu

re
 1

1 
co

m
pa

re
s 

tw
o 

gl
ob

al
 s

ur
ve

ys
 o

f 
93

 fr
es

hw
at

er
 la

ke
s 

to
 g

iv
e 

a 
qu

al
ita

tiv
e

in
di

ca
tio

n 
of

 th
e 

ov
er

al
l c

ha
ng

e 
in

 th
ei

r
ec

ol
og

ic
al

 s
ta

te
 b

et
w

ee
n 

th
e 

19
60

s 
an

d 
th

e
19

80
s 

or
 1

99
0s

. T
he

 c
om

pa
ri

so
n 

fo
cu

se
d

pa
rt

ic
ul

ar
ly

 o
n 

th
re

at
s 

an
d 

im
pa

ct
s 

fr
om

ov
er

fis
hi

ng
, c

oa
st

al
 d

ev
el

op
m

en
t, 

si
lta

tio
n,

an
d 

po
llu

tio
n.

 E
ac

h 
la

ke
 w

as
 c

la
ss

ifi
ed

ac
co

rd
in

g 
to

 w
he

th
er

 it
s 

co
nd

iti
on

 h
ad

be
co

m
e 

be
tt

er
 o

r 
w

or
se

, o
r 

w
as

 u
nc

ha
ng

ed
,

an
d 

th
e 

pe
rc

en
ta

ge
 o

f t
he

 la
ke

s 
in

 e
ac

h
ca

te
go

ry
 w

as
 c

om
pa

re
d 

fo
r 

ea
ch

 r
eg

io
n.

In
cr

ea
si

ng


S
ta

b
le



D
ec

re
as

in
g

B
et

te
r

N
o

 c
ha

ng
e

W
o

rs
e

02040608010
0

12
0

19
70

19
75

19
80

19
85

19
90

19
95

U
p

p
er


co

nf
id

en
ce

 li
m

it

Lo
w

er


co
nf

id
en

ce


lim
it

Fi
g.

 2
b

:
F
R

E
S

H
W

A
T

E
R

 E
C

O
S

Y
S

T
E

M
S

 I
N

D
E

X


19
70

–1
99

5

Fi
g.

 1
0:


F
R

E
S

H
W

A
T

E
R

 S
P

E
C

IE
S

 P
O

P
U

L
A

T
IO

N
 T

R
E

N
D

S


P
er

ce
nt

ag
e 

o
f s

p
ec

ie
s 

w
o

rl
d

w
id

e,
 1

97
0–

p
re

se
nt

Fi
g.

 1
1:


F
R

E
S

H
W

A
T

E
R

 L
A

K
E

S
: 

C
H

A
N

G
E

 I
N

 C
O

N
D

IT
IO

N


P
er

ce
nt

ag
e 

o
f l

ak
es

, 1
96

0s
–p

re
se

nt

A
fr

ic
a

A
si

a/
P

ac
ifi

c
(in

c.
 M

id
d

le
 E

as
t

 a
nd

 C
en

tr
al

 A
si

a)

E
ur

o
p

e
(C

, E
 a

nd
 W

 E
ur

o
p

e 
b

ut


 e
xc

lu
d

in
g 

R
us

si
an

 F
ed

.)

La
tin

 A
m

er
ic

a
19

70
–1

97
9

19
90

–
p

re
se

nt
19

80
–1

98
9

0102030405060

01020304050607080

5

35

59

4

39

11

38

52

58

55

40

5
4

33

63

22

3

0

35

62

78

Pe
rc

en
ta

ge
 o

f 
la

ke
s,

 1
96

0s
–p

re
se

nt

LI
V

IN
G

 P
LA

N
E

T 
R

E
P

O
R

T 
19

98
8



9
LI

V
IN

G
 P

LA
N

E
T 

R
E

P
O

R
T 

19
98

A
na

s 
cl

yp
ea

ta

19
70

19
95

Po
ly

od
on

sp
at

hu
la

19
70

19
95

Eu
do

ci
m

us
ru

be
r

19
70

19
95

Po
di

ce
ps

ta
cz

an
ow

sk
ii

19
70

19
95

P
ho

en
ic

op
te

ru
s

an
di

nu
s

19
70

19
95

N
et

ta
pu

s
au

ri
tu

s

19
70

19
95

Ta
ch

yb
ap

tu
s

ru
fo

la
va

tu
s

19
70

19
95

P
ho

en
ic

op
te

ru
s

m
in

or

19
70

19
95

P
la

ta
le

a
le

uc
or

od
ia

19
70

19
95

C
ic

on
ia

 c
ic

on
ia

19
70

19
95

B
ot

au
ru

s
st

el
la

ri
s

19
70

19
95

D
es

m
an

a
m

os
ch

at
a

19
70

19
95 H
us

o 
hu

so

19
70

19
95

G
av

ia
lis

ga
ng

et
ic

us

19
70

19
95

Li
po

te
s

ve
xi

lli
fe

r

19
70

19
95

G
ru

s
ja

po
ne

ns
is

19
70

19
95

C
ro

co
dy

lu
s

m
in

do
re

ns
is

19
70

19
95

B
at

ag
ur

ba
sk

a

19
70

19
95

C
ro

co
dy

lu
s

po
ro

su
s

19
70

19
95

H
im

an
to

pu
s

no
va

ez
el

an
di

ae

19
70

19
95

M
ap

 4
: 

F
R

E
S

H
W

A
T
E
R

S
P

E
C

IE
S

 
P

O
P

U
LA

T
IO

N
 T

R
E
N

D
S

S
el

ec
te

d 
sp

ec
ie

s

A
n

a
s 

c
ly

p
e
a
ta

N
o

rt
h

e
rn

 s
h

o
v
e
le

r
B

a
ta

g
u

r 
b

a
sk

a
R

iv
e
r 

te
rr

a
p

in
B

o
ta

u
ru

s 
st

e
ll

a
ri

s
E

u
ra

si
a
n

 b
it

te
rn

C
ic

o
n

ia
 c

ic
o

n
ia

W
h

it
e
 s

to
rk

C
ro

c
o

d
yl

u
s 

m
in

d
o

re
n

si
s

P
h

il
ip

p
in

e
s 

c
ro

c
o

d
il

e
C

ro
c
o

d
yl

u
s 

p
o

ro
su

s
E

st
u

a
ri

n
e
 c

ro
c
o

d
il

e
D

e
sm

a
n

a
 m

o
sc

h
a
ta

R
u

ss
ia

n
 d

e
sm

a
n

E
u

d
o

c
im

u
s 

ru
b

e
r

S
c
a
rl

e
t 

ib
is

G
a
vi

a
li

s 
g

a
n

g
e
ti

c
u

s
G

h
a
ri

a
l

G
ru

s 
ja

p
o

n
e
n

si
s

R
e
d

-c
ro

w
n

e
d

 c
ra

n
e
 

H
im

a
n

to
p

u
s 

n
o

va
e
ze

la
n

d
ia

e
B

la
c
k

 s
ti

lt
H

u
so

 h
u

so
B

e
lu

g
a
 (

st
u

rg
e
o

n
)

Li
p

o
te

s 
ve

x
il

li
fe

r
B

a
ij

i 
(r

iv
e
r 

d
o

lp
h

in
)

N
e
tt

a
p

u
s 

a
u

ri
tu

s
A

fr
ic

a
n

 p
y
g

m
y
 g

o
o

se
P

h
o

e
n

ic
o

p
te

ru
s 

a
n

d
in

u
s

A
n

d
e
a
n

 f
la

m
in

g
o

P
h

o
e
n

ic
o

p
te

ru
s 

m
in

o
r

L
e
ss

e
r 

fl
a
m

in
g

o

P
la

ta
le

a
 l

e
u

c
o

ro
d

ia
W

h
it

e
 s

p
o

o
n

b
il

l
P

o
d

ic
e
p

s 
ta

c
za

n
o

w
sk

ii
J
u

n
ín

 g
re

b
e

P
o

ly
o

d
o

n
 s

p
a
th

u
la

P
a
d

d
le

fi
sh

Ta
c
h

yb
a
p

tu
s 

ru
fo

la
va

tu
s

A
la

o
tr

a
 g

re
b

e



M
A

R
I

N
E

 
E

C
O

S
Y

S
T

E
M

S

FI
G

U
R

E
 1

2 
sh

ow
s 

th
e 

ch
an

ge
s 

in
po

pu
la

tio
ns

 o
f m

ar
in

e 
ve

rt
eb

ra
te

 s
pe

ci
es

 
as

 a
 m

ea
su

re
 o

f t
he

 h
ea

lth
 o

f t
he

 o
ce

an
s 

an
d 

co
as

ts
, i

n 
th

e 
sa

m
e 

w
ay

 th
at

 fr
es

hw
at

er
sp

ec
ie

s 
w

er
e 

us
ed

 a
s 

in
di

ca
to

rs
 o

f f
re

sh
w

at
er

ec
os

ys
te

m
s.

 D
at

a 
on

 th
e 

po
pu

la
tio

ns
 o

f 
11

6 
sp

ec
ie

s 
w

er
e 

an
al

ys
ed

 to
 e

st
im

at
e 

th
e

pe
rc

en
ta

ge
s 

th
at

 w
er

e 
ei

th
er

 d
ec

lin
in

g,
 

st
ab

le
, o

r 
in

cr
ea

si
ng

 in
 e

ac
h 

de
ca

de
 s

in
ce

19
70

. T
he

 r
es

ul
ts

 s
ho

w
 th

at
, o

ve
r 

th
is

 p
er

io
d,

ab
ou

t 4
0 

pe
r 

ce
nt

 o
f m

ar
in

e 
po

pu
la

tio
ns

 h
av

e

de
cl

in
ed

, a
bo

ut
 2

5 
pe

r 
ce

nt
 h

av
e 

m
ai

nt
ai

ne
d

st
ab

le
 p

op
ul

at
io

ns
, a

nd
 3

5 
pe

r 
ce

nt
 h

av
e

in
cr

ea
se

d.
 

T
he

 s
am

pl
e 

in
cl

ud
es

 e
ve

ry
 m

ar
in

e
ve

rt
eb

ra
te

 s
pe

ci
es

 fo
r 

w
hi

ch
 in

fo
rm

at
io

n 
on

 p
op

ul
at

io
n 

tr
en

ds
 o

ve
r 

th
e 

la
st

 fe
w

de
ca

de
s 

co
ul

d 
be

 fo
un

d.
 A

lth
ou

gh
 th

is
 c

ov
er

s
a 

w
id

e 
ge

og
ra

ph
ic

 a
nd

 ta
xo

no
m

ic
 r

an
ge

,
so

m
e 

bi
as

 r
em

ai
ns

 b
ec

au
se

 th
er

e 
is

 m
or

e
in

fo
rm

at
io

n 
av

ai
la

bl
e 

on
 b

ir
ds

 a
nd

 m
am

m
al

s
th

an
 fi

sh
es

 r
el

at
iv

e 
to

 th
ei

r 
nu

m
be

rs
 in

 th
e

w
or

ld
’s

 o
ce

an
s.

 S
im

ila
rl

y,
 th

er
e 

is
 m

or
e

in
fo

rm
at

io
n 

on
 te

m
pe

ra
te

 s
pe

ci
es

 th
an

 o
n

tr
op

ic
al

 o
ne

s.
 

M
a
ri

n
e
 e

co
sy

st
e
m

s 
in

d
ex

Fo
r 

87
 o

ut
 o

f t
he

 1
16

 s
pe

ci
es

 it
 w

as
 p

os
si

bl
e

to
 e

st
im

at
e 

po
pu

la
tio

n 
si

ze
s 

at
 m

or
e 

th
an

 o
ne

po
in

t i
n 

tim
e.

 A
s 

w
ith

 th
e 

fr
es

hw
at

er
 s

pe
ci

es
po

pu
la

tio
ns

, t
he

se
 d

at
a 

w
er

e 
av

er
ag

ed
 to

pr
od

uc
e 

th
e 

m
ar

in
e 

ec
os

ys
te

m
s 

in
de

x 
sh

ow
n

in
 F

ig
ur

e 
2c

. T
he

 in
de

x 
re

pr
es

en
ts

 th
e 

ch
an

ge

fr
om

 1
97

0 
to

 1
99

5 
of

 a
 h

yp
ot

he
tic

al
po

pu
la

tio
n 

th
at

 is
 ty

pi
ca

l o
f t

he
 s

am
pl

e.
 

M
ap

 5
 s

ho
w

s 
th

e 
ch

an
ge

s 
in

 p
op

ul
at

io
n 

of
se

le
ct

ed
 s

pe
ci

es
 fr

om
 th

e 
m

ar
in

e 
ec

os
ys

te
m

s
in

de
x.

 T
he

 li
st

 o
f 8

7 
sp

ec
ie

s 
ca

n 
be

 s
ee

n 
on

 p
ag

e 
26

.

In
cr

ea
si

ng


S
ta

b
le



D
ec

re
as

in
g

Fi
g.

 1
2:


M

A
R

IN
E

 S
P

E
C

IE
S

 P
O

P
U

L
A

T
IO

N
 T

R
E

N
D

S


P
er

ce
nt

ag
e 

o
f v

er
te

b
ra

te
 s

p
ec

ie
s 

w
o

rl
d

w
id

e,
 1

97
0–

p
re

se
nt

19
70

–1
97

9
19

90
–

p
re

se
nt

19
80

–1
98

9
01020304050

32

22

46

39

25

38

24

38
37

02040608010
0

12
0

19
70

19
75

19
80

19
85

19
90

19
95

U
p

p
er


co

nf
id

en
ce

 li
m

it

Lo
w

er


co
nf

id
en

ce


lim
it

Fi
g.

 2
c:


M

A
R

IN
E

 E
C

O
S

Y
S

T
E

M
S

 I
N

D
E

X


19
70

–1
99

5

LI
V

IN
G

 P
LA

N
E

T 
R

E
P

O
R

T 
19

98
10



11
LI

V
IN

G
 P

LA
N

E
T 

R
E

P
O

R
T 

19
98

Li
m

an
da

 a
sp

er
a

19
70

19
95

D
el

ph
in

ap
te

ru
s

le
uc

as

19
70

19
95

C
ul

pe
a

pa
lla

si

19
70

19
95

C
al

lo
rh

in
us

ur
si

nu
s

19
70

19
95

S
ph

en
is

cu
s

m
en

di
cu

lu
s

19
70

19
95Tr

ic
he

ch
us

m
an

al
us

19
70

19
95

Th
un

nu
s

th
yn

nu
s

19
70

19
95 S

ul
a

da
ct

yl
at

ra

19
70

19
95

S
ph

en
is

cu
s

de
m

er
su

s

19
70

19
95

D
io

m
ed

ea
ex

ul
an

s

19
70

19
95

P
le

ur
on

ec
te

s
fe

rr
ug

in
eu

s

19
70

19
95

M
el

an
og

ra
m

m
us

ae
gl

ef
in

us

19
70

19
95

R
ei

nh
ar

dt
iu

s
hi

pp
og

lo
ss

oi
de

s

19
70

19
95

S
eb

as
te

s
m

en
te

lla

19
70

19
95

A
p

te
no

d
yt

es
p

at
ag

o
ni

cu
s

19
70

19
95

N
eo

ph
oc

a
ci

ne
re

a

19
70

19
95

C
ar

et
ta

ca
re

tt
a

19
70

19
95

S
ul

a 
su

la

19
70

19
95

D
er

m
oc

he
ly

s
co

ri
ac

ea

19
70

19
95

D
io

m
ed

ea
im

m
ut

ab
ili

s

19
70

19
95

A
p

te
n

o
d

yt
e
s 

p
a
ta

g
o

n
ic

u
s

K
in

g
 p

e
n

g
u

in
C

a
ll

o
rh

in
u

s 
u

rs
in

u
s

N
o

rt
h

e
rn

 f
u

r 
se

a
l

C
a
re

tt
a
 c

a
re

tt
a

L
o

g
g

e
rh

e
a
d

 t
u

rt
le

C
lu

p
e
a
 p

a
ll

a
si

P
a
c
if

ic
 h

e
rr

in
g

D
e
lp

h
in

a
p

te
ru

s 
le

u
c
a
s

B
e
lu

g
a
 w

h
a
le

D
e
rm

o
c
h

e
ly

s 
c
o

ri
a
c
e
a

L
e
a
th

e
rb

a
c
k

 t
u

rt
le

D
io

m
e
d

e
a
 e

x
u

la
n

s
W

a
n

d
e
ri

n
g

 a
lb

a
tr

o
ss

D
io

m
e
d

e
a
 i

m
m

u
ta

b
il

is
L
a
y
sa

n
 a

lb
a
tr

o
ss

Li
m

a
n

d
a
 a

sp
e
ra

Y
e
ll

o
w

fi
n

 s
o

le
M

e
la

n
o

g
ra

m
m

u
s 

a
e
g

le
fi

n
u

s
H

a
d

d
o

c
k

N
e
o

p
h

o
c
a
 c

in
e
re

a
A

u
st

ra
li

a
n

 s
e
a
 l

io
n

P
le

u
ro

n
e
c
te

s 
fe

rr
u

g
in

e
u

s
Y

e
ll

o
w

ta
il

 f
lo

u
n

d
e
r

R
e
in

h
a
rd

ti
u

s 
h

ip
p

o
g

lo
ss

o
id

e
s

G
re

e
n

la
n

d
 h

a
li

b
u

t
S

e
b

a
st

e
s 

m
e
n

te
ll

a
D

e
e
p

w
a
te

r 
re

d
fi

sh
S

p
h

e
n

is
c
u

s 
d

e
m

e
rs

u
s

J
a
c
k

a
ss

 p
e
n

g
u

in
S

p
h

e
n

is
c
u

s 
m

e
n

d
ic

u
lu

s
G

a
la

p
a
g

o
s 

p
e
n

g
u

in

S
u

la
 d

a
c
ty

la
tr

a
M

a
sk

e
d

 b
o

o
b

y
S

u
la

 s
u

la
R

e
d

-f
o

o
te

d
 b

o
o

b
y

T
h

u
n

n
u

s 
th

yn
n

u
s

B
lu

e
fi

n
 t

u
n

a
Tr

ic
h

e
c
h

u
s 

m
a
n

a
tu

s
C

a
ri

b
b

e
a
n

 m
a
n

a
te

e

M
ap

 5
: 

M
A

R
IN

E
 S

P
E
C

IE
S

 
P

O
P

U
LA

T
IO

N
 T

R
E
N

D
S

S
el

ec
te

d 
sp

ec
ie

s



W
or

ld
 a

ve
ra

ge

0

10
0

20
0

30
0

40
0

50
0

60
0

70
0

0

20
0

40
0

60
0

80
0

10
00

12
00

14
00

16
00

UNITED STATES

NEW ZEALAND

LITHUANIA

YUGOSLAVIA

DENMARK

ROMANIA

BELARUS

URUGUAY

SLOVENIA

CANADA

KAZAKHSTAN

AUSTRALIA

AUSTRIA

HONG KONG

ARGENTINA

CZECH REP.

IRELAND

POLAND

HUNGARY

BULGARIA

FRANCE

ITALY

GREECE

RUSSIAN FEDERATION

BELGIUM/LUXEMBOURG

SPAIN

SLOVAKIA

GERMANY

NETHERLANDS

UKRAINE

PARAGUAY

PORTUGAL

FINLAND

TURKMENISTAN

UZBEKISTAN

TURKEY

UNITED ARAB EMIRATES

MOLDOVA

SWEDEN

SWITZERLAND

MONGOLIA

UNITED KINGDOM

GEORGIA

KOREA, REP.

MEXICO

ESTONIA

BRAZIL

NORWAY

MOROCCO

CHINA

TAIWAN

EGYPT

CHILE

KYRGYZSTAN

TAJIKISTAN

AZERBAIJAN

ISRAEL

SYRIA

VENEZUELA

KUWAIT

SOUTH AFRICA

MACEDONIA

PANAMA

ALGERIA

JAPAN

ALBANIA

NIGER

BOLIVIA

ARMENIA

SAUDI ARABIA

TUNISIA

IRAN

LIBYA

COSTA RICA

MALAYSIA

MALI

W
or

ld


av
er

ag
e

Fi
g.

 1
3:


P

R
O

D
U

C
T

IO
N

 B
Y

 M
A

JO
R

 C
O

U
N

T
R

Y
/R

E
G

IO
N


M

ill
io

n 
to

nn
es

 p
er

 y
ea

r,
 1

96
1–

19
95

Fi
g.

 1
4:


C

O
N

S
U

M
P

T
IO

N
 B

Y
 R

E
G

IO
N


K

ilo
gr

am
s 

pe
r 

pe
rs

on
 p

er
 y

ea
r,

 1
99

5 
da

ta

19
60

19
65

19
70

19
75

19
80

19
85

19
90

19
95

0

50
0

1,
00

0

1,
50

0

2,
00

0
W

or
ld

 t
ot

al

R
es

t o
f w

or
ld

C
hi

na

Eu
ro

pe
an

 U
ni

on

U
ni

te
d 

S
ta

te
s

In
di

a

Fo
rm

er


  S
ov

ie
t U

ni
on

Africa 194

Middle East and Central Asia 316

Asia/Pacific 277

Latin America and the Caribbean 332

North America 679

Western Europe 452

Central and Eastern Europe 474

OECD 489

Non-OECD 277

Fi
g.

 1
5:


C

O
N

S
U

M
P

T
IO

N
 B

Y
 C

O
U

N
T

R
Y


K

ilo
gr

am
s 

pe
r 

pe
rs

on
 p

er
 y

ea
r,


19

95
 d

at
a

12
LI

V
IN

G
 P

LA
N

E
T 

R
E

P
O

R
T 

19
98

G
R

A
IN

 
C

O
N

S
U

M
P

T
IO

N

G
R

A
IN

S,
 s

uc
h 

as
 w

he
at

 a
nd

 r
ic

e,
 a

re
 th

e 
m

os
t

im
po

rt
an

t c
ro

ps
 fo

r 
fe

ed
in

g 
th

e 
w

or
ld

’s
po

pu
la

tio
n.

 A
bo

ut
 a

 th
ir

d 
of

 th
e 

gl
ob

al
 g

ra
in

ha
rv

es
t i

s 
fe

d 
to

 a
ni

m
al

s 
to

 p
ro

du
ce

 m
ea

t a
nd

da
ir

y 
pr

od
uc

ts
, a

nd
 th

e 
w

or
ld

’s 
liv

es
to

ck
po

pu
la

tio
n 

is
 e

xp
an

di
ng

 a
t l

ea
st

 a
s 

fa
st

 a
s 

th
e

hu
m

an
 p

op
ul

at
io

n.
 A

s 
pe

op
le

 b
ec

om
e 

m
or

e
af

flu
en

t a
nd

 m
ov

e 
hi

gh
er

 u
p 

th
e 

fo
od

 c
ha

in
,

th
e 

gr
ow

in
g 

de
m

an
d 

fo
r 

m
ea

t, 
da

ir
y 

pr
od

uc
ts

,
an

d 
eg

gs
 e

xe
rt

s 
fu

rt
he

r 
pr

es
su

re
 to

 in
cr

ea
se

cr
op

 p
ro

du
ct

io
n.

 C
le

ar
in

g 
fo

re
st

s 
to

 c
re

at
e

cr
op

la
nd

 o
r 

pa
st

ur
e 

is
 r

es
po

ns
ib

le
 fo

r 
m

os
t o

f
th

e 
de

fo
re

st
at

io
n 

in
 th

e 
tr

op
ic

s. 
Fi

gu
re

 1
3 

sh
ow

s t
ha

t w
or

ld
 g

ra
in

 p
ro

du
ct

io
n

ha
s m

or
e 

th
an

 d
ou

bl
ed

 si
nc

e 
19

60
. H

ow
ev

er
, t

he
in

cr
ea

se
 p

er
 p

er
so

n 
ha

s f
la

tte
ne

d 
sin

ce
 th

e 
19

80
s.

Pr
od

uc
tio

n 
is 

no
 lo

ng
er

 g
ro

w
in

g 
fa

st
er

 th
an

 th
e

w
or

ld
’s 

po
pu

la
tio

n 
as

 w
at

er
 re

so
ur

ce
s a

re
re

ac
hi

ng
 th

ei
r l

im
its

 a
nd

 c
ro

pl
an

ds
 a

re
 lo

st
 to

ur
ba

n 
de

ve
lo

pm
en

t a
nd

 so
il 

er
os

io
n.

 A
ss

um
in

g
th

at
 g

lo
ba

l g
ra

in
 p

ro
du

ct
io

n 
ca

n 
be

 m
ai

nt
ai

ne
d

an
d 

di
st

rib
ut

ed
 e

ve
nl

y,
 th

e 
cu

rr
en

t h
ar

ve
st

 o
f

ap
pr

ox
im

at
el

y 
2 

bi
lli

on
 to

nn
es

 a
 y

ea
r w

ou
ld

 su
pp

ly
ab

ou
t 3

30
kg

 p
er

 p
er

so
n 

pe
r y

ea
r, 

su
ffi

ci
en

t t
o

pr
ov

id
e 

a 
he

al
th

y 
di

et
 fo

r t
he

 c
ur

re
nt

 w
or

ld
po

pu
la

tio
n,

 b
ut

 n
ot

 if
 e

ve
ry

on
e 

w
er

e 
to

 a
do

pt
 th

e
co

ns
um

pt
io

n 
pa

tte
rn

s o
f t

he
 in

du
st

ria
liz

ed
 c

ou
nt

rie
s.

Fi
gu

re
s 

14
 a

nd
 1

5 
an

d 
M

ap
 6

 s
ho

w
 th

e
co

ns
um

pt
io

n 
of

 g
ra

in
-e

qu
iv

al
en

t i
n 

ea
ch

 c
ou

nt
ry

an
d 

re
gi

on
, c

al
cu

la
te

d 
as

 th
e 

co
ns

um
pt

io
n 

of
 

gr
ai

n 
co

ns
um

ed
 d

ir
ec

tly
 b

y 
hu

m
an

s, 
pl

us
 th

e
am

ou
nt

 c
on

su
m

ed
 in

di
re

ct
ly

 a
s 

m
ea

t, 
pl

us
 s

ee
d,

pr
oc

es
si

ng
 lo

ss
es

, a
nd

 w
as

te
 g

ra
in

.

W
W

F 
re

co
m

m
en

d
at

io
n
s 

to
 r

ed
u
ce

 p
re

ss
u
re

 o
n

ec
o
sy

st
em

s 
fr

o
m

 g
ra

in
 a

n
d
 m

ea
t 

co
n
su

m
p
ti

o
n

■
Pr

ot
ec

t 
so

il 
fr

om
 e

ro
si

on
 a

nd
 d

eg
ra

da
tio

n 
ca

us
ed

by
 o

ve
rg

ra
zi

ng
 a

nd
 b

ad
 a

gr
ic

ul
tu

ra
l p

ra
ct

ic
es

. 
■

Pr
es

er
ve

 e
xi

st
in

g 
cr

op
la

nd
s 

fo
r 

ag
ri

cu
ltu

re
, r

at
he

r
th

an
 u

rb
an

 a
nd

 in
du

st
ri

al
 d

ev
el

op
m

en
t, 

ro
ad

bu
ild

in
g,

 o
r 

no
n-

es
se

nt
ia

l c
ro

ps
 s

uc
h 

as
 t

ob
ac

co
.

■
In

cr
ea

se
 w

at
er

-u
se

 e
ffi

ci
en

cy
 o

f i
rr

ig
at

ed
 c

ro
pl

an
d

to
 c

ut
 w

at
er

 lo
ss

es
 a

nd
 e

xp
an

d 
th

e 
ar

ea
 u

nd
er

ir
ri

ga
tio

n,
 e

sp
ec

ia
lly

 in
 A

fr
ic

a 
an

d 
La

tin
 A

m
er

ic
a.

■
R

ed
uc

e 
de

pe
nd

en
ce

 o
n 

pe
st

ic
id

es
 a

nd
 in

cr
ea

se
 th

e
us

e 
of

 b
io

lo
gi

ca
l c

on
tr

ol
 a

nd
 p

es
t-

re
si

st
an

t v
ar

ie
tie

s.
■

C
ut

 m
ea

t 
an

d 
da

ir
y 

pr
od

uc
t 

co
ns

um
pt

io
n,

es
pe

ci
al

ly
 in

 E
ur

op
e 

an
d 

N
or

th
 A

m
er

ic
a.

 



e

MAURITIUS

VIET NAM

LEBANON

MYANMAR

NEPAL

CROATIA

LAOS

BOTSWANA

COLOMBIA

BURKINA FASO

CAMBODIA

SENEGAL

LESOTHO

INDONESIA

EL SALVADOR

GUINEA-BISSAU

SUDAN

PHILIPPINES

JORDAN

DOMINICAN REP.

JAMAICA

KOREA, D.P.R.

MAURITANIA

ECUADOR

GUATEMALA

ZAMBIA

GABON

THAILAND

TRINIDAD AND TOBAGO

PAKISTAN

YEMEN

MADAGASCAR

MALAWI

INDIA

PERU

NIGERIA

BANGLADESH

HONDURAS

NICARAGUA

ZIMBABWE

CHAD

KENYA

TANZANIA

CUBA

BENIN

SRI LANKA

IRAQ

CÔTE D’IVOIRE

CAMEROON

GAMBIA, THE

GUINEA

PAPUA NEW GUINEA

SIERRA LEONE

TOGO

CENTRAL AFRICAN REP.

GHANA

UGANDA

CONGO

ANGOLA

MOZAMBIQUE

BURUNDI

CONGO, DEM. REP. (ZAIRE)

AFGHANISTAN

BHUTAN

BOSNIA AND HERZEGOVINA

ERITREA

ETHIOPIA

HAITI

LATVIA

LIBERIA

NAMIBIA

OMAN

PUERTO RICO

RWANDA

SINGAPORE

SOMALIA

13
LI

V
IN

G
 P

LA
N

E
T 

R
E

P
O

R
T 

19
98

60
0 

an
d

 o
ve

r

50
0 

to
 <

60
0 

40
0 

to
 <

50
0 

30
0 

to
 <

40
0 

20
0 

to
 <

30
0 

<
20

0

in
su

ff
ic

en
t 

d
at

a

M
ap

 6
: 

C
O

N
S

U
M

P
T
IO

N
 B

Y
 C

O
U

N
T
R

Y
K

ilo
gr

am
s 

p
er

 p
er

so
n 

p
er

 y
ea

r, 
19

95
 d

at
a



010203040

05010
0

15
0

20
0

25
0

NORWAY

CHILE

DENMARK

TAIWAN

NETHERLANDS

JAPAN

KOREA, D.P.R.

PORTUGAL

FINLAND

KOREA, REP.

SPAIN

HONG KONG

ISRAEL

THAILAND

UNITED ARAB EMIRATES

BELGIUM/LUXEMBOURG

SINGAPORE

SWEDEN

IRELAND

ESTONIA

MALAYSIA

UNITED KINGDOM

AUSTRALIA

PERU

GREECE

LATVIA

FRANCE

PHILIPPINES

PANAMA

OMAN

GABON

MAURITIUS

SENEGAL

LITHUANIA

CANADA

SWITZERLAND

ITALY

SOUTH AFRICA

AUSTRIA

PAPUA NEW GUINEA

UNITED STATES

CONGO

JAMAICA

RUSSIAN FEDERATION

VENEZUELA

GHANA

HUNGARY

SLOVENIA

NEW ZEALAND

MOROCCO

SRI LANKA

GERMANY

GAMBIA, THE

INDONESIA

MEXICO

YUGOSLAVIA

MAURITANIA

MYANMAR

ECUADOR

CHINA

COLOMBIA

DOMINICAN REP.

KUWAIT

TURKEY

CÔTE D’IVOIRE

CUBA

CZECH REP.

SAUDI ARABIA

IRAN

MACEDONIA

POLAND

ANGOLA

SIERRA LEONE

URUGUAY

VIET NAM

TRINIDAD AND TOBAGO

Africa 6.0

Middle East and Central Asia 7.4

Asia/Pacific 15.5

Latin America and the Caribbean 15.7

North America 23.9

Western Europe 41.6

Central and Eastern Europe 13.9

OECD 38.4

Non-OECD 10.7

W
or

ld


av
er

ag
e

Fi
g.

 1
6:


P

R
O

D
U

C
T

IO
N

 B
Y

 M
A

JO
R

 C
O

U
N

T
R

Y
/R

E
G

IO
N


M

ill
io

n 
to

nn
es

 p
er

 y
ea

r,
 1

96
1–

19
95

Fi
g.

 1
8:


C

O
N

S
U

M
P

T
IO

N
 B

Y
 C

O
U

N
T

R
Y


K

ilo
gr

am
s 

pe
r 

pe
rs

on
 p

er
 y

ea
r,


19

95
 d

at
a

19
60

19
65

19
70

19
75

19
80

19
85

19
90

19
95

020406080
W

or
ld

 t
ot

al

R
es

t o
f w

or
ld

Fo
rm

er


  S
ov

ie
t U

ni
on

Eu
ro

pe
an

 U
ni

on
Ja

pa
n

C
hi

le

C
hi

na

Pe
ru

Fi
g.

 1
7:


C

O
N

S
U

M
P

T
IO

N
 B

Y
 R

E
G

IO
N


K

ilo
gr

am
s 

pe
r 

pe
rs

on
 p

er
 y

ea
r,

 1
99

5 
da

ta

14
LI

V
IN

G
 P

LA
N

E
T 

R
E

P
O

R
T 

19
98

M
A

R
I

N
E

 
F

IS
H

 
C

O
N

S
U

M
P

T
IO

N

FI
SH

 is
 th

e 
pr

im
ar

y 
so

ur
ce

 o
f p

ro
te

in
 fo

r 
95

0
m

ill
io

n 
pe

op
le

 a
nd

 fo
rm

s 
an

 im
po

rt
an

t p
ar

t o
f

th
e 

di
et

 o
f m

an
y 

m
or

e.
 A

bo
ut

 a
 th

ir
d 

of
 g

lo
ba

l
fis

h 
pr

od
uc

tio
n 

is
 p

ro
ce

ss
ed

 in
to

 fi
sh

 m
ea

l o
r

oi
l, 

m
os

t o
f w

hi
ch

 is
 fe

d 
to

 a
ni

m
al

s. 
T

hr
ee

-
qu

ar
te

rs
 o

f t
he

 fi
sh

 e
at

en
 o

r 
ot

he
rw

is
e

co
ns

um
ed

 a
re

 m
ar

in
e 

fis
h,

 c
au

gh
t f

ro
m

 th
e

w
ild

, r
at

he
r 

th
an

 fr
es

hw
at

er
 fi

sh
 o

r 
fa

rm
ed

 fi
sh

.
O

ve
rf

is
hi

ng
 is

 c
au

si
ng

 m
an

y 
fis

h 
st

oc
ks

 to
de

cl
in

e,
 e

sp
ec

ia
lly

 in
 th

e 
N

or
th

 A
tla

nt
ic

.
T

he
 a

ve
ra

ge
 m

ar
in

e 
fis

h 
ca

tc
h 

fo
r 

19
90

-1
99

5

w
as

 8
4 

m
ill

io
n 

to
nn

es
 p

er
 y

ea
r, 

do
ub

le
 w

ha
t i

t
w

as
 in

 1
96

0 
(F

ig
ur

e 
16

). 
O

n 
to

p 
of

 th
is

, a
t l

ea
st

27
 m

ill
io

n 
to

nn
es

 p
er

 y
ea

r 
of

 b
y-

ca
tc

h 
–

un
w

an
te

d 
fis

h 
– 

w
er

e 
ca

ug
ht

 a
nd

 d
is

ca
rd

ed
,

pu
tt

in
g 

th
e 

m
in

im
um

 e
st

im
at

e 
of

 fi
sh

 c
au

gh
t a

t
m

or
e 

th
an

 1
10

 m
ill

io
n 

to
nn

es
 a

 y
ea

r.
T

he
 U

N
 F

oo
d 

an
d 

A
gr

ic
ul

tu
re

 O
rg

an
iz

at
io

n
es

tim
at

ed
 th

at
, i

n 
19

94
, 6

0 
pe

r 
ce

nt
 o

f t
he

w
or

ld
’s 

fis
h 

re
so

ur
ce

s 
w

er
e 

ei
th

er
 fu

lly
 e

xp
lo

ite
d

or
 in

 d
ec

lin
e.

 T
he

 F
A

O
 a

ls
o 

es
tim

at
es

 th
at

 th
e

m
ax

im
um

 s
us

ta
in

ab
le

 p
ot

en
tia

l o
f t

he
 o

ce
an

s 

is
 b

et
w

ee
n 

82
 a

nd
 1

00
 m

ill
io

n 
to

nn
es

 a
 y

ea
r,

eq
ui

va
le

nt
 to

 a
bo

ut
 1

4k
g-

17
kg

 o
f f

is
h 

pe
r 

pe
rs

on
pe

r 
ye

ar
 fo

r 
a 

w
or

ld
 p

op
ul

at
io

n 
of

 a
bo

ut
 6

 b
ill

io
n.

C
ur

re
nt

 le
ve

ls
 o

f m
ar

in
e 

pr
od

uc
tio

n 
w

ill
th

er
ef

or
e 

le
ad

 to
 fu

rt
he

r 
de

cl
in

es
 in

 fi
sh

 s
to

ck
s.

T
he

 d
at

a 
us

ed
 in

 F
ig

ur
es

 1
7 

an
d 

18
 a

nd
 M

ap
 7

in
cl

ud
e 

sh
el

lfi
sh

, f
in

fis
h,

 a
nd

 fi
sh

 th
at

 is
 p

ro
ce

ss
ed

in
to

 o
il 

or
 m

ea
l f

or
 a

ni
m

al
 fe

ed
, a

s 
w

el
l a

s 
fis

h
co

ns
um

ed
 a

s 
fo

od
. F

re
sh

w
at

er
 fi

sh
 a

re
 n

ot
in

cl
ud

ed
, n

or
 is

 b
y-

ca
tc

h 
as

 th
is

 is
 d

iff
ic

ul
t t

o
at

tr
ib

ut
e 

to
 a

 c
on

su
m

er
 c

ou
nt

ry
.

W
W

F 
re

co
m

m
en

d
at

io
n
s 

to
 r

ed
u
ce

 p
re

ss
u
re

o
n
 m

ar
in

e 
fi

sh
er

ie
s 

■
S

to
p 

ov
er

fis
hi

ng
 b

y 
lim

iti
ng

fis
hi

ng
 e

ffo
rt

 a
nd

 a
cc

es
s 

to
 fi

sh
er

ie
s,

 a
nd

 a
llo

w
in

g
de

pl
et

ed
 s

to
ck

s 
to

 r
ec

ov
er

. ■
El

im
in

at
e 

de
st

ru
ct

iv
e

fis
hi

ng
 p

ra
ct

ic
es

 a
nd

 th
e 

w
as

te
fu

l d
is

ca
rd

in
g 

of
 

by
-c

at
ch

 b
y 

co
m

m
er

ci
al

 fi
sh

in
g 

op
er

at
io

ns
. 

■
D

ev
el

op
 s

oc
ia

l a
nd

 e
co

no
m

ic
 in

ce
nt

iv
es

 fo
r 

th
e

su
st

ai
na

bl
e 

m
an

ag
em

en
t o

f f
is

he
rie

s,
 s

uc
h 

as
in

de
pe

nd
en

t c
er

tif
ic

at
io

n 
un

de
r 

th
e 

au
sp

ic
es

 o
f t

he
M

ar
in

e 
S

te
w

ar
ds

hi
p 

C
ou

nc
il.

 ■
R

em
ov

e 
go

ve
rn

m
en

t f
is

hi
ng

 s
ub

si
di

es
 a

nd
 d

ec
om

m
is

si
on

ex
ce

ss
 fl

ee
t c

ap
ac

ity
. ■

Es
ta

bl
is

h 
an

d 
m

ai
nt

ai
n 

no
-

fis
hi

ng
 z

on
es

 to
 s

er
ve

 a
s 

in
su

ra
nc

e 
ag

ai
ns

t
un

su
st

ai
na

bl
e 

fis
hi

ng
 e

ls
ew

he
re

.

Fi
g.

 1
8:



W
or

ld
 a

ve
ra

ge

ARGENTINA

UKRAINE

TOGO

TUNISIA

CAMEROON

CROATIA

BOTSWANA

GUINEA

GEORGIA

BENIN

YEMEN

NIGERIA

MADAGASCAR

LIBYA

GUINEA-BISSAU

BRAZIL

COSTA RICA

ROMANIA

EGYPT

LESOTHO

ALGERIA

JORDAN

PAKISTAN

HAITI

HONDURAS

BULGARIA

INDIA

LIBERIA

MOZAMBIQUE

CONGO, DEM. REP. (ZAIRE)

BANGLADESH

CAMBODIA

EL SALVADOR

NICARAGUA

TANZANIA

GUATEMALA

SOMALIA

ALBANIA

BOLIVIA

BOSNIA AND HERZEGOVINA

MONGOLIA

ZAMBIA

SYRIA

LEBANON

BURKINA FASO

PARAGUAY

PUERTO RICO

MALI

ZIMBABWE

CENTRAL AFRICAN REP.

IRAQ

KENYA

MALAWI

RWANDA

SUDAN

BURUNDI

LAOS

NIGER

ETHIOPIA

AFGHANISTAN

ARMENIA

AZERBAIJAN

BELARUS

BHUTAN

CHAD

ERITREA

KAZAKHSTAN

KYRGYZSTAN

MOLDOVA

NAMIBIA

NEPAL

SLOVAKIA

TAJIKISTAN

TURKMENISTAN

UGANDA

UZBEKISTAN

15
LI

V
IN

G
 P

LA
N

E
T 

R
E

P
O

R
T 

19
98

10
0 

an
d

 o
ve

r

50
 t

o
 <

10
0 

25
 t

o
 <

50
 

10
 t

o
 <

25
 

2 
to

 <
10

<
2 

in
su

ff
ic

en
t 

d
at

a

M
ap

 7
: 

C
O

N
S

U
M

P
T
IO

N
 B

Y
 C

O
U

N
T
R

Y
K

ilo
gr

am
s 

p
er

 p
er

so
n 

p
er

 y
ea

r, 
19

95
 d

at
a



0

0.
5

1.
0

1.
5

2.
0

0

0.
5

1.
0

1.
5

2.
0

2.
5

3.
0

3.
5

4.
0

4.
5

SWEDEN

ESTONIA

LATVIA

UNITED STATES

LIBERIA

PAPUA NEW GUINEA

PARAGUAY

MALAYSIA

CANADA

FINLAND

COSTA RICA

AUSTRALIA

CHILE

ZAMBIA

GHANA

KENYA

CONGO

GUATEMALA

DENMARK

URUGUAY

BRAZIL

LITHUANIA

TANZANIA

EL SALVADOR

CAMEROON

CENTRAL AFRICAN REP.

HONDURAS

MOZAMBIQUE

LAOS

BENIN

GAMBIA, THE

BOTSWANA

CONGO, DEM. REP. (ZAIRE)

CZECH REP.

SWITZERLAND

HONG KONG

NIGERIA

CÔTE D’IVOIRE

FRANCE

IRELAND

BELARUS

BURKINA FASO

ECUADOR

NEPAL

SOMALIA

MALAWI

SUDAN

BHUTAN

HAITI

INDONESIA

SLOVENIA

ETHIOPIA

NICARAGUA

SLOVAKIA

BELGIUM/LUXEMBOURG

UGANDA

BURUNDI

GERMANY

NORWAY

SINGAPORE

CAMBODIA

MADAGASCAR

SIERRA LEONE

AUSTRIA

THAILAND

CHAD

GUINEA

ZIMBABWE

RWANDA

UNITED KINGDOM

RUSSIAN FEDERATION

NIGER

ANGOLA

SENEGAL

COLOMBIA

MALI

W
or

ld


av
er

ag
e

Fi
g.

 1
9:


P

R
O

D
U

C
T

IO
N

 B
Y

 M
A

JO
R

 C
O

U
N

T
R

Y
/R

E
G

IO
N


M

ill
io

n 
cu

bi
c 

m
et

re
s 

pe
r 

ye
ar

, 1
96

1–
19

95

19
60

19
65

19
70

19
75

19
80

19
85

19
90

19
95

0

50
0

1,
00

0

1,
50

0

2,
00

0

2,
50

0

3,
00

0

3,
50

0
W

or
ld

 t
ot

al

R
es

t o
f w

or
ld

C
hi

na

Eu
ro

pe
an

 U
ni

on
B

ra
zi

l

U
ni

te
d 

S
ta

te
s

In
di

a

Fo
rm

er


  S
ov

ie
t U

ni
on

Africa 0.80

Middle East and Central Asia 0.15

Asia/Pacific 0.38

Latin America and the Caribbean 0.81

North America 2.05

Western Europe 0.77

Central and Eastern Europe 0.53

OECD 1.00

Non-OECD 0.48

Fi
g.

 2
1:


C

O
N

S
U

M
P

T
IO

N
 B

Y
 C

O
U

N
T

R
Y


C

ub
ic

 m
et

re
s 

pe
r 

pe
rs

on
 p

er
 y

ea
r,


19

95
 d

at
a

Fi
g.

 2
0:


C

O
N

S
U

M
P

T
IO

N
 B

Y
 R

E
G

IO
N


C

ub
ic

 m
et

re
s 

pe
r 

pe
rs

on
 p

er
 y

ea
r,

 1
99

5 
da

ta

16
LI

V
IN

G
 P

LA
N

E
T 

R
E

P
O

R
T 

19
98

W
O

O
D

 
C

O
N

S
U

M
P

T
IO

N

W
O

O
D

 is
 a

 v
er

sa
til

e 
m

at
er

ia
l: 

as
 a

 fu
el

 it
 

is
 th

e 
m

os
t i

m
po

rt
an

t s
ou

rc
e 

of
 e

ne
rg

y 
fo

r 
2 

bi
lli

on
 p

eo
pl

e;
 a

s 
tim

be
r 

it 
ca

n 
be

 m
ad

e 
in

to
pl

yw
oo

d,
 v

en
ee

rs
, a

nd
 o

th
er

 s
aw

nw
oo

d,
 o

r
ch

ip
pe

d 
to

 m
ak

e 
w

oo
d-

ba
se

d 
pa

ne
ls

; o
r 

it 
ca

n
be

 p
ul

pe
d 

to
 m

ak
e 

pa
pe

r. 
To

 p
ro

du
ce

 w
oo

d,
th

e 
w

or
ld

 n
ee

ds
 fo

re
st

s, 
bu

t t
he

 w
or

ld
’s 

fo
re

st
s

ar
e 

cu
rr

en
tly

 fa
ci

ng
 tw

o 
cr

iti
ca

l p
ro

bl
em

s:
di

m
in

is
hi

ng
 s

iz
e 

an
d 

de
cl

in
in

g 
bi

ol
og

ic
al

qu
al

ity
 a

s 
a 

re
su

lt 
of

 th
e 

co
nv

er
si

on
 o

f 
na

tu
ra

l f
or

es
ts

 in
to

 p
la

nt
at

io
ns

. T
hi

s 
is

 p
ar

tly

be
ca

us
e 

of
 in

ad
eq

ua
te

 fo
re

st
 p

ro
te

ct
io

n 
an

d
un

su
st

ai
na

bl
e 

m
an

ag
em

en
t a

nd
 p

ar
tly

 b
ec

au
se

of
 th

e 
w

as
te

fu
l c

on
su

m
pt

io
n 

of
 w

oo
d 

an
d 

pa
pe

r.
W

or
ld

 w
oo

d 
pr

od
uc

tio
n 

ha
s 

in
cr

ea
se

d 
by

tw
o-

th
ir

ds
 s

in
ce

 1
96

0 
(F

ig
ur

e 
19

). 
In

 1
99

5,
co

ns
um

pt
io

n 
of

 fu
el

w
oo

d,
 in

du
st

ri
al

ro
un

dw
oo

d,
 p

ul
p,

 a
nd

 p
ap

er
 g

lo
ba

lly
 w

as
 a

bo
ut

3.
5 

bi
lli

on
 m

3 , 
or

 0
.6

m
3

pe
r 

pe
rs

on
 p

er
 y

ea
r.

E
ve

n 
so

, t
he

 w
or

ld
’s 

fo
re

st
s, 

if 
m

an
ag

ed
 w

el
l,

co
ul

d 
st

ill
 p

ro
vi

de
 m

or
e 

th
an

 e
no

ug
h 

w
oo

d.
G

lo
ba

l c
on

su
m

pt
io

n,
 h

ow
ev

er
, i

s 
ch

ar
ac

te
ri

ze
d

by
 e

xt
re

m
es

 o
f c

on
su

m
pt

io
n 

be
tw

ee
n

co
un

tr
ie

s, 
w

ith
 1

8 
co

un
tr

ie
s 

co
ns

um
in

g 
m

or
e

th
an

 tw
ic

e 
th

e 
w

or
ld

 a
ve

ra
ge

, a
nd

 4
9

co
ns

um
in

g 
le

ss
 th

an
 h

al
f t

he
 w

or
ld

 a
ve

ra
ge

. 
Fi

gu
re

s 
20

 a
nd

 2
1 

an
d 

M
ap

 8
 a

re
ca

lc
ul

at
ed

 in
 c

ub
ic

 m
et

re
s 

fr
om

 d
at

a 
on

na
tio

na
l p

ro
du

ct
io

n,
 im

po
rt

s, 
an

d 
ex

po
rt

s 
of

w
oo

d 
an

d 
w

oo
d 

pr
od

uc
ts

. P
ul

p 
an

d 
pa

pe
r

co
ns

um
pt

io
n,

 w
hi

ch
 is

 m
ea

su
re

d 
in

 to
nn

es
, h

as
be

en
 c

on
ve

rt
ed

 b
ac

k 
in

to
 c

ub
ic

 m
et

re
s 

of
w

oo
d 

ra
w

 m
at

er
ia

l e
qu

iv
al

en
t.

W
W

F 
re

co
m

m
en

d
at

io
n
s 

to
 r

ed
u
ce

 
p
re

ss
u
re

 o
n
 f

o
re

st
s 

■
Es

ta
bl

is
h 

a 
ne

tw
or

k 
of

 e
co

lo
gi

ca
lly

 r
ep

re
se

nt
at

iv
e 

pr
ot

ec
te

d 
ar

ea
s

co
ve

ri
ng

 a
t 

le
as

t 
10

 p
er

 c
en

t 
of

 e
ac

h 
fo

re
st

 
ty

pe
. ■

En
su

re
 fo

re
st

s 
ou

ts
id

e 
pr

ot
ec

te
d 

ar
ea

s 
ar

e 
w

el
l m

an
ag

ed
 a

cc
or

di
ng

 t
o 

st
an

da
rd

s 
se

t 
by

 t
he

 F
or

es
t 

S
te

w
ar

ds
hi

p 
C

ou
nc

il.
 

■
D

ev
el

op
 e

co
lo

gi
ca

lly
 a

nd
 s

oc
ia

lly
 a

pp
ro

pr
ia

te
fo

re
st

 r
es

to
ra

tio
n 

pr
og

ra
m

m
es

. ■
R

ed
uc

e 
fo

re
st

 d
am

ag
e 

fr
om

 p
ol

lu
tio

n 
an

d 
cl

im
at

e 
ch

an
ge

. ■
U

se
 fo

re
st

 g
oo

ds
 a

nd
 s

er
vi

ce
s 

w
ith

in
 t

he
 r

eg
en

er
at

iv
e 

ca
pa

ci
ty

 o
f t

he
 fo

re
st

 
es

ta
te

 a
nd

 e
lim

in
at

e 
th

e 
w

as
te

fu
l c

on
su

m
pt

io
n 

of
 w

oo
d.



W
or

ld
 a

ve
ra

ge

PHILIPPINES

ITALY

NETHERLANDS

TOGO

SOUTH AFRICA

CROATIA

HUNGARY

PERU

GUINEA-BISSAU

ROMANIA

SPAIN

SRI LANKA

MYANMAR

POLAND

TUNISIA

PANAMA

TAIWAN

JAPAN

VIET NAM

UNITED ARAB EMIRATES

JAMAICA

ISRAEL

KOREA, REP.

MACEDONIA

AFGHANISTAN

ARGENTINA

PORTUGAL

GREECE

TURKEY

BOLIVIA

BULGARIA

INDIA

CUBA

LEBANON

MEXICO

BANGLADESH

CHINA

KOREA, D.P.R.

PAKISTAN

MONGOLIA

DOMINICAN REP.

KUWAIT

SAUDI ARABIA

TRINIDAD AND TOBAGO

LIBYA

VENEZUELA

MAURITIUS

ALGERIA

ALBANIA

IRAN

MOROCCO

YUGOSLAVIA

EGYPT

OMAN

JORDAN

MOLDOVA

SYRIA

YEMEN

IRAQ

MAURITANIA

KAZAKHSTAN

UKRAINE

UZBEKISTAN

ARMENIA

AZERBAIJAN

BOSNIA AND HERZEGOVINA

ERITREA

GABON

GEORGIA

KYRGYZSTAN

LESOTHO

NAMIBIA

NEW ZEALAND

PUERTO RICO

TAJIKISTAN

TURKMENISTAN

17
LI

V
IN

G
 P

LA
N

E
T 

R
E

P
O

R
T 

19
98

1.
67

 a
nd

 o
ve

r

1.
33

 t
o

 <
1.

67

1.
00

 t
o

 <
1.

33
 

0.
67

 t
o

 <
1.

00
 

0.
33

 t
o

 <
0.

67
 

<
0.

33
 

in
su

ff
ic

en
t 

d
at

a

M
ap

8:
 

C
O

N
S

U
M

P
T
IO

N
 B

Y
 C

O
U

N
T
R

Y
C

ub
ic

 m
et

re
s 

p
er

 p
er

so
n 

p
er

 y
ea

r, 
19

95
 d

at
a



0

50
0

1,
00

0

1,
50

0

2,
00

0

0

1,
00

0

2,
00

0

3,
00

0

4,
00

0

5,
00

0

6,
00

0

TURKMENISTAN

UZBEKISTAN

KYRGYZSTAN

KAZAKHSTAN

IRAQ

TAJIKISTAN

AZERBAIJAN

ESTONIA

PAKISTAN

UNITED STATES

AFGHANISTAN

CHILE

CANADA

MADAGASCAR

BULGARIA

AUSTRALIA

URUGUAY

IRAN

LITHUANIA

ARMENIA

ROMANIA

ARGENTINA

ITALY

MEXICO

EGYPT

LIBYA

CUBA

BELGIUM/LUXEMBOURG

MOLDOVA

MAURITANIA

RUSSIAN FEDERATION

PERU

SPAIN

PANAMA

SYRIA

GEORGIA

PORTUGAL

JAPAN

PHILIPPINES

KOREA, D.P.R.

UKRAINE

FRANCE

GREECE

HUNGARY

KOREA, REP.

INDIA

MALAYSIA

SUDAN

THAILAND

TURKEY

ECUADOR

GERMANY

SRI LANKA

NEW ZEALAND

NETHERLANDS

DOMINICAN REP.

FINLAND

BOSNIA AND HERZEGOVINA

CROATIA

MACEDONIA

SLOVENIA

YUGOSLAVIA

MOROCCO

INDONESIA

VIET NAM

CHINA

ISRAEL

COSTA RICA

LEBANON

NICARAGUA

TUNISIA

SOUTH AFRICA

UNITED ARAB EMIRATES

SWEDEN

SLOVAKIA

MAURITIUS

W
or

ld


av
er

ag
e

Fi
g.

 2
3:


W

IT
H

D
R

A
W

A
LS

 B
Y

 R
E

G
IO

N


C
ub

ic
 m

et
re

s 
pe

r 
pe

rs
on

 p
er

 y
ea

r,
 1

99
5 

da
ta

Africa 229

Middle East and Central Asia 1,461

Asia/Pacific 569

Latin America and the Caribbean 533

North America 1,843

Western Europe 594

Central and Eastern Europe 696

OECD 980

Non-OECD 568

Fi
g.

 2
4:


W

IT
H

D
R

A
W

A
LS

 B
Y

 C
O

U
N

T
R

Y


C
ub

ic
 m

et
re

s 
pe

r 
pe

rs
on

 p
er

 y
ea

r,


19
95

 d
at

a

Fi
g.

 2
2:


W

IT
H

D
R

A
W

A
LS

 B
Y

 M
A

JO
R

 C
O

U
N

T
R

Y
/R

E
G

IO
N


B

ill
io

n 
cu

bi
c 

m
et

re
s 

pe
r 

ye
ar

, 1
96

0–
19

95

19
60

19
65

19
70

19
75

19
80

19
85

19
90

19
95

0

50
0

1,
00

0

1,
50

0

2,
00

0

2,
50

0

3,
00

0

3,
50

0

4,
00

0
W

or
ld

 t
ot

al

R
es

t o
f w

or
ld

R
us

si
an

 F
ed

er
at

io
n

Pa
ki

st
an

C
hi

na

Eu
ro

pe
an

 U
ni

on

U
ni

te
d 

S
ta

te
s

In
di

a

18
LI

V
IN

G
 P

LA
N

E
T 

R
E

P
O

R
T 

19
98

F
R

E
S

H
W

A
T

E
R

 
W

IT
H

D
R

A
W

A
L

S

FR
E

SH
W

A
T

E
R

 is
 e

ss
en

tia
l t

o 
hu

m
an

 h
ea

lth
,

ag
ri

cu
ltu

re
, i

nd
us

tr
y,

 a
nd

 n
at

ur
al

 e
co

sy
st

em
s,

bu
t i

s 
no

w
 r

un
ni

ng
 s

ca
rc

e 
in

 m
an

y 
re

gi
on

s 
of

th
e 

w
or

ld
. N

at
ur

al
 e

co
sy

st
em

s,
 e

sp
ec

ia
lly

w
et

la
nd

s 
an

d 
na

tu
ra

l f
or

es
ts

, c
ap

tu
re

 w
at

er
an

d 
ev

en
 o

ut
 s

ea
so

na
l f

lo
w

s 
as

 w
el

l a
s

re
ch

ar
gi

ng
 g

ro
un

dw
at

er
 a

nd
 im

pr
ov

in
g 

w
at

er
qu

al
ity

. C
on

se
rv

in
g 

na
tu

ra
l e

co
sy

st
em

s 
is

 v
ita

l
to

 m
ai

nt
ai

ni
ng

 th
e 

su
pp

ly
 o

f f
re

sh
w

at
er

.
C

on
ve

rs
el

y,
 th

e 
ov

er
us

e 
of

 fr
es

hw
at

er
 h

as
ad

ve
rs

e 
im

pa
ct

s 
on

 n
at

ur
al

 e
co

sy
st

em
s.

 

G
lo

ba
l f

re
sh

w
at

er
 w

ith
dr

aw
al

s 
ha

ve
al

m
os

t d
ou

bl
ed

 s
in

ce
 1

96
0 

(F
ig

ur
e 

22
).

 I
t 

is
 e

st
im

at
ed

 th
at

 h
um

an
ity

 n
ow

 u
se

s 
m

or
e

th
an

 h
al

f o
f a

ll 
ac

ce
ss

ib
le

 fr
es

hw
at

er
 r

un
of

f –
th

e 
so

ur
ce

 o
f a

ll 
w

at
er

 fo
r 

ir
ri

ga
tio

n,
in

du
st

ri
al

, a
nd

 m
un

ic
ip

al
 u

se
s 

as
 w

el
l a

s
in

st
re

am
 u

se
s 

su
ch

 a
s 

th
e 

m
ai

nt
en

an
ce

 o
f

fr
es

hw
at

er
 fi

sh
er

ie
s 

an
d 

hy
dr

oe
le

ct
ri

c 
po

w
er

ge
ne

ra
tio

n.
 

Fi
gu

re
s 

23
 a

nd
 2

4 
an

d 
M

ap
 9

 s
ho

w
an

nu
al

 w
ith

dr
aw

al
s 

of
 fr

es
hw

at
er

 p
er

 p
er

so
n

by
 c

ou
nt

ry
 a

nd
 r

eg
io

n,
 c

om
bi

ni
ng

 a
gr

ic
ul

tu
ra

l,
in

du
st

ri
al

, a
nd

 m
un

ic
ip

al
 u

se
s 

– 
bu

t e
xc

lu
di

ng
in

st
re

am
 u

se
s.

 O
f c

ou
rs

e,
 s

om
e 

pa
rt

s 
of

 th
e

w
or

ld
 h

av
e 

ab
un

da
nt

 w
at

er
 r

es
ou

rc
es

 w
hi

le
ot

he
rs

 a
re

 c
hr

on
ic

al
ly

 s
ho

rt
 o

f f
re

sh
w

at
er

, s
o

hi
gh

 p
er

 p
er

so
n 

us
ag

e 
in

 a
 p

ar
tic

ul
ar

 c
ou

nt
ry

is
 n

ot
 n

ec
es

sa
ri

ly
 a

n 
in

di
ca

to
r 

of
 u

ns
us

ta
in

ab
le

co
ns

um
pt

io
n.

 E
ve

n 
in

 c
ou

nt
ri

es
 th

at
 h

av
e

ge
ne

ra
lly

 a
bu

nd
an

t w
at

er
, h

ow
ev

er
, h

ig
h

le
ve

ls
 o

f c
on

su
m

pt
io

n 
of

te
n 

le
ad

 to
 lo

ca
liz

ed
sh

or
ta

ge
s.

W
W

F 
re

co
m

m
en

d
at

io
n
s 

to
 r

ed
u
ce

 p
re

ss
u
re

 o
n

fr
es

h
w

at
er

 e
co

sy
st

em
s 

an
d
 m

ee
t 

b
as

ic
 h

u
m

an
n
ee

d
s

■
C

on
se

rv
e 

an
d 

re
st

or
e 

fr
es

hw
at

er
 e

co
sy

st
em

s
to

 m
ai

nt
ai

n 
th

ei
r 

hy
dr

ol
og

ic
al

 fu
nc

tio
ns

. ■
M

an
ag

e
w

at
er

 r
es

ou
rc

es
 o

n 
a 

ca
tc

hm
en

t 
ar

ea
 b

as
is

, t
ak

in
g 

in
to

ac
co

un
t 

la
nd

-u
se

 p
ra

ct
ic

es
 t

ha
t 

m
ay

 h
av

e 
an

 im
pa

ct
 

on
 t

he
 q

ua
lit

y 
or

 q
ua

nt
ity

 o
f s

ur
fa

ce
 o

r 
gr

ou
nd

w
at

er
. 

■
Es

ta
bl

is
h 

pr
ot

ec
te

d 
w

et
la

nd
 a

re
as

 a
nd

 d
es

ig
na

te
im

po
rt

an
t 

si
te

s 
un

de
r 

th
e 

C
on

ve
nt

io
n 

on
 W

et
la

nd
s.

 
■

In
cr

ea
se

 w
at

er
-u

se
 e

ffi
ci

en
cy

, e
sp

ec
ia

lly
 in

 t
he

ag
ri

cu
ltu

ra
l s

ec
to

r 
w

he
re

 w
at

er
 lo

ss
es

 a
re

 h
ig

he
st

. 
■

Im
pr

ov
e 

w
at

er
 q

ua
lit

y 
th

ro
ug

h 
po

llu
tio

n 
pr

ev
en

tio
n 

–
pa

rt
ic

ul
ar

ly
 a

 r
ed

uc
tio

n 
of

 s
yn

th
et

ic
 c

he
m

ic
al

s 
en

te
ri

ng
fr

es
hw

at
er

 b
od

ie
s 

– 
an

d 
w

as
te

w
at

er
 t

re
at

m
en

t.

1,461



W
or

ld
 a

ve
ra

ge

POLAND

KUWAIT

AUSTRIA

BELARUS

HONDURAS

BRAZIL

SAUDI ARABIA

MONGOLIA

CZECH REP.

LATVIA

LAOS

OMAN

DENMARK

YEMEN

IRELAND

BANGLADESH

BOLIVIA

SENEGAL

UNITED KINGDOM

VENEZUELA

ZAMBIA

NAMIBIA

ALGERIA

EL SALVADOR

COLOMBIA

JAMAICA

JORDAN

MALI

SWITZERLAND

HONG KONG

NEPAL

GUATEMALA

GUINEA

ZIMBABWE

TRINIDAD AND TOBAGO

PARAGUAY

ALBANIA

RWANDA

MYANMAR

SIERRA LEONE

SOMALIA

KENYA

MALAWI

BOTSWANA

NIGER

SINGAPORE

CÔTE D’IVOIRE

CAMBODIA

GABON

ANGOLA

ERITREA

LIBERIA

NORWAY

NIGERIA

MOZAMBIQUE

BURKINA FASO

TANZANIA

CAMEROON

ETHIOPIA

CHAD

GAMBIA, THE

LESOTHO

BENIN

PAPUA NEW GUINEA

TOGO

CENTRAL AFRICAN REP.

GUINEA-BISSAU

BURUNDI

CONGO

GHANA

BHUTAN

CONGO, DEM. REP. (ZAIRE)

UGANDA

HAITI

PUERTO RICO

TAIWAN

19
LI

V
IN

G
 P

LA
N

E
T 

R
E

P
O

R
T 

19
98

2,
00

0 
an

d
 o

ve
r

1,
00

0 
to

 <
2,

00
0

50
0 

to
 <

1,
00

0 

25
0 

to
 <

50
0 

10
0 

to
 <

25
0

<
10

0 

in
su

ff
ic

en
t 

d
at

a

M
a

p
9
: 

W
IT

H
D

R
A

W
A

LS
 B

Y
 C

O
U

N
T
R

Y
C

ub
ic

 m
et

re
s 

p
er

 p
er

so
n 

p
er

 y
ea

r, 
19

95
 d

at
a



05101520

05101520253035

SINGAPORE

KUWAIT

UNITED ARAB EMIRATES

UNITED STATES

NORWAY

AUSTRALIA

SAUDI ARABIA

CANADA

TRINIDAD AND TOBAGO

KAZAKHSTAN

RUSSIAN FEDERATION

BELGIUM/LUXEMBOURG

DENMARK

NETHERLANDS

ESTONIA

CZECH REP.

KOREA, D.P.R.

GERMANY

FINLAND

UNITED KINGDOM

IRELAND

JAPAN

POLAND

KOREA, REP.

GREECE

ISRAEL

UKRAINE

TAIWAN

VENEZUELA

NEW ZEALAND

HONG KONG

SOUTH AFRICA

AUSTRIA

ITALY

LIBYA

SLOVAKIA

TURKMENISTAN

BULGARIA

SPAIN

FRANCE

SLOVENIA

SWITZERLAND

BELARUS

OMAN

AZERBAIJAN

SWEDEN

PORTUGAL

HUNGARY

MALAYSIA

ROMANIA

MACEDONIA

IRAQ

LEBANON

PUERTO RICO

UZBEKISTAN

LITHUANIA

IRAN

MEXICO

CROATIA

ARGENTINA

JAMAICA

LATVIA

MONGOLIA

ALGERIA

SYRIA

CHILE

YUGOSLAVIA

GABON

THAILAND

TURKEY

CUBA

CHINA

PANAMA

JORDAN

MOLDOVA

MAURITIUS

Africa 1.06

Middle East and Central Asia 4.89

Asia/Pacific 2.31

Latin America and the Caribbean 2.58

North America 19.34

Western Europe 8.58

Central and Eastern Europe 9.25

OECD 10.97

Non-OECD 2.40

W
or

ld


av
er

ag
e

Fi
g.

 2
5:


E

M
IS

S
IO

N
S

 B
Y

 M
A

JO
R

 C
O

U
N

T
R

Y
/R

E
G

IO
N


B

ill
io

n 
to

nn
es

 p
er

 a
nn

um
, 1

96
0–

19
95

Fi
g.

 2
6:


E

M
IS

S
IO

N
S

 B
Y

 R
E

G
IO

N


To
nn

es
 p

er
 p

er
so

n 
pe

r 
ye

ar
, 1

99
5 

da
ta

Fi
g.

 2
7:


E

M
IS

S
IO

N
S

 B
Y

 C
O

U
N

T
R

Y


To
nn

es
 p

er
 p

er
so

n 
pe

r 
ye

ar
,

19
95

 d
at

a

19
60

19
65

19
70

19
75

19
80

19
85

19
90

19
95

0510152025
W

or
ld

 t
ot

al

R
es

t o
f w

or
ld

In
di

a

Fo
rm

er


  S
ov

ie
t U

ni
on

Ja
pa

n

Eu
ro

pe
an

 U
ni

on

U
ni

te
d 

S
ta

te
s

C
hi

na

20
LI

V
IN

G
 P

LA
N

E
T 

R
E

P
O

R
T 

19
98

C
A

R
B

O
N

 
D

IO
X

ID
E

 
E

M
IS

S
IO

N
S

T
H

E
 e

m
is

si
on

 o
f c

ar
bo

n 
di

ox
id

e 
(C

O
2)

 to
 th

e
at

m
os

ph
er

e 
fr

om
 fo

ss
il 

fu
el

 c
om

bu
st

io
n 

is
 a

pr
in

ci
pa

l c
au

se
 o

f g
lo

ba
l c

lim
at

e 
ch

an
ge

 a
nd

al
so

 a
 r

ea
so

na
bl

y 
go

od
 in

di
ca

to
r 

of
 o

th
er

 a
ir

po
llu

tio
n 

– 
pa

rt
ic

ul
ar

ly
 n

itr
og

en
 o

xi
de

s 
an

d
su

lp
hu

r 
di

ox
id

e 
em

is
si

on
s.

 F
os

si
l f

ue
ls

 –
 c

oa
l,

oi
l, 

an
d 

na
tu

ra
l g

as
 –

 p
ro

vi
de

 a
bo

ut
 9

0 
pe

r
ce

nt
 o

f t
he

 w
or

ld
’s

 c
om

m
er

ci
al

 e
ne

rg
y 

us
ed

fo
r 

el
ec

tr
ic

ity
 g

en
er

at
io

n,
 tr

an
sp

or
t, 

in
du

st
ry

,
an

d 
in

 h
om

es
 a

nd
 b

us
in

es
se

s.
G

lo
ba

l C
O

2
em

is
si

on
s 

m
or

e 
th

an
 d

ou
bl

ed

be
tw

ee
n 

19
60

 a
nd

 1
99

5,
 fr

om
 le

ss
 th

an
 

10
 b

ill
io

n 
to

nn
es

 p
er

 y
ea

r 
to

 m
or

e 
th

an
 

23
 b

ill
io

n 
to

nn
es

 p
er

 y
ea

r 
(F

ig
ur

e 
25

).
 

T
hi

s 
do

es
 n

ot
 in

cl
ud

e 
th

e 
em

is
si

on
s 

fr
om

de
fo

re
st

at
io

n 
w

hi
ch

 a
dd

 b
et

w
ee

n 
2 

bi
lli

on
an

d 
10

 b
ill

io
n 

to
nn

es
 p

er
 y

ea
r.

 
T

he
 c

on
ce

nt
ra

tio
n 

of
 C

O
2

in
 th

e
at

m
os

ph
er

e 
is

 c
lim

bi
ng

 to
 a

 d
an

ge
ro

us
 le

ve
l.

To
 s

ta
bi

liz
e 

th
e 

at
m

os
ph

er
ic

 c
on

ce
nt

ra
tio

n,
th

e 
sc

ie
nt

ifi
c 

co
m

m
un

ity
 b

el
ie

ve
s 

th
at

 g
lo

ba
l

C
O

2
em

is
si

on
s 

w
ou

ld
 h

av
e 

to
 b

e 
cu

t b
y 

ab
ou

t 

60
 p

er
 c

en
t, 

to
 a

 le
ve

l t
ha

t i
s 

w
ith

in
 th

e 
ca

pa
ci

ty
of

 th
e 

oc
ea

ns
 a

nd
 te

rr
es

tr
ia

l e
co

sy
st

em
s,

es
pe

ci
al

ly
 fo

re
st

s,
 to

 r
em

ov
e 

C
O

2
fr

om
 th

e
at

m
os

ph
er

e.
O

n 
av

er
ag

e,
 e

ac
h 

pe
rs

on
 in

 th
e 

w
or

ld
bu

rn
s 

en
ou

gh
 fo

ss
il 

fu
el

s 
to

 e
m

it 
ab

ou
t 4

to
nn

es
 o

f C
O

2
pe

r 
ye

ar
 (

Fi
gu

re
 2

7)
. Y

et
, a

s
Fi

gu
re

 2
6 

an
d 

M
ap

 1
0 

sh
ow

, p
er

 p
er

so
n 

C
O

2

em
is

si
on

s 
in

 N
or

th
 A

m
er

ic
a 

ar
e 

ar
ou

nd
 2

0
to

nn
es

 p
er

 y
ea

r,
 d

ou
bl

e 
th

e 
E

ur
op

ea
n 

av
er

ag
e

an
d 

ei
gh

t t
im

es
 th

e 
de

ve
lo

pi
ng

 w
or

ld
 a

ve
ra

ge
.

W
W

F 
re

co
m

m
en

d
at

io
n
s 

to
 r

ed
u
ce

 e
n
er

g
y

co
n
su

m
p
ti

o
n
 a

n
d
 C

O
2

em
is

si
o
n
s 

■
In

cr
ea

se
 t

he
us

e 
of

 e
ne

rg
y-

sa
vi

ng
 t

ec
hn

ol
og

ie
s 

an
d 

el
im

in
at

e
w

as
te

fu
l e

ne
rg

y 
co

ns
um

pt
io

n 
in

 t
ra

ns
po

rt
, i

nd
us

tr
y,

an
d 

th
e 

ho
m

e.
 ■

In
cr

ea
se

 t
he

 s
up

pl
y 

of
 e

ne
rg

y 
fr

om
so

ur
ce

s 
w

hi
ch

 r
ed

uc
e 

or
 e

lim
in

at
e 

po
llu

tio
n,

 
es

pe
ci

al
ly

 r
en

ew
ab

le
 s

ou
rc

es
 s

uc
h 

as
 s

ol
ar

 a
nd

 
w

in
d.

 ■
A

ss
is

t 
de

ve
lo

pi
ng

 c
ou

nt
ri

es
 t

o 
in

ve
st

 in
su

st
ai

na
bl

e 
en

er
gy

te
ch

no
lo

gi
es

 a
s 

th
ey

 in
du

st
ri

al
iz

e.
 

■
In

cr
ea

se
 e

ne
rg

y 
pr

ic
es

 t
o 

co
ve

r 
th

e 
fu

ll
en

vi
ro

nm
en

ta
l c

os
ts

of
en

er
gy

 u
se

, a
nd

 r
em

ov
e

go
ve

rn
m

en
t 

su
bs

id
ie

s 
on

 e
ne

rg
y.

 ■
S

to
p 

de
fo

re
st

at
io

n
an

d 
pr

om
ot

e 
re

af
fo

re
st

at
io

n 
of

 d
ef

or
es

te
d 

ar
ea

s 
in

 a
n

ec
ol

og
ic

al
ly

 a
nd

 s
oc

ia
lly

 a
pp

ro
pr

ia
te

 m
an

ne
r.

Fi
g.

 2
7:

B
ill

io
n 

to
nn

es
 p

er
 y

ea
r, 

19
60

–1
99

5



W
or

ld
 a

ve
ra

ge

ECUADOR

COLOMBIA

URUGUAY

TUNISIA

BRAZIL

EGYPT

COSTA RICA

BOTSWANA

DOMINICAN REP.

INDONESIA

GEORGIA

BOLIVIA

MAURITANIA

PERU

KYRGYZSTAN

MOROCCO

YEMEN

ARMENIA

INDIA

PHILIPPINES

EL SALVADOR

ZIMBABWE

NIGERIA

PARAGUAY

CÔTE D’IVOIRE

GUATEMALA

HONDURAS

ANGOLA

NICARAGUA

PAKISTAN

TAJIKISTAN

PAPUA NEW GUINEA

ALBANIA

BOSNIA AND HERZEGOVINA

CONGO

SENEGAL

VIET NAM

SRI LANKA

CAMEROON

ZAMBIA

GHANA

KENYA

GUINEA-BISSAU

GAMBIA, THE

TOGO

BANGLADESH

GUINEA

SIERRA LEONE

BHUTAN

MYANMAR

BENIN

NIGER

SUDAN

LIBERIA

BURKINA FASO

HAITI

TANZANIA

CENTRAL AFRICAN REP.

MADAGASCAR

MOZAMBIQUE

ETHIOPIA

MALAWI

NEPAL

RWANDA

AFGHANISTAN

CONGO, DEM. REP. (ZAIRE)

LAOS

CAMBODIA

MALI

UGANDA

BURUNDI

CHAD

ERITREA

LESOTHO

NAMIBIA

SOMALIA

21
LI

V
IN

G
 P

LA
N

E
T 

R
E

P
O

R
T 

19
98

10
 a

nd
 o

ve
r

5 
to

 <
10

2 
to

 <
5

1 
to

 <
2

0.
2 

to
 <

1 

<
0.

2 

in
su

ff
ic

en
t 

d
at

a

M
ap

 1
0:

 
E
M

IS
S

IO
N

S
 B

Y
 C

O
U

N
T
R

Y
To

nn
es

 p
er

 p
er

so
n 

p
er

 y
ea

r, 
19

95
 d

at
a



0

10
0

20
0

30
0

40
0

50
0

0

20
0

40
0

60
0

80
0

1,
00

0

1,
20

0

1,
40

0

16
00

18
00

20
00

KUWAIT

TAIWAN

KOREA, REP.

LEBANON

SAUDI ARABIA

IRAQ

PORTUGAL

AUSTRIA

JORDAN

KOREA, D.P.R.

GREECE

SINGAPORE

OMAN

SPAIN

JAPAN

ISRAEL

BELGIUM/LUXEMBOURG

THAILAND

ITALY

IRELAND

SWITZERLAND

MALAYSIA

SLOVENIA

TUNISIA

CZECH REP.

SLOVAKIA

GERMANY

TRINIDAD AND TOBAGO

TURKEY

LIBYA

SYRIA

PUERTO RICO

CROATIA

POLAND

CHINA

FRANCE

UNITED STATES

AUSTRALIA

HONG KONG

NETHERLANDS

NORWAY

VENEZUELA

HUNGARY

COSTA RICA

COLOMBIA

ESTONIA

ROMANIA

EGYPT

IRAN

MOROCCO

BULGARIA

RUSSIAN FEDERATION

SWEDEN

CANADA

MACEDONIA

MEXICO

UNITED KINGDOM

ALGERIA

SOUTH AFRICA

JAMAICA

UKRAINE

CHILE

ECUADOR

FINLAND

NEW ZEALAND

DENMARK

URUGUAY

DOMINICAN REP.

ARGENTINA

LITHUANIA

BRAZIL

MAURITANIA

YUGOSLAVIA

UZBEKISTAN

EL SALVADOR

GUATEMALA

W
or

ld


av
er

ag
e

Fi
g.

 2
9:


C

O
N

S
U

M
P

T
IO

N
 B

Y
 R

E
G

IO
N


K

ilo
gr

am
s 

pe
r 

pe
rs

on
 p

er
 y

ea
r,

 1
99

5 
da

ta

Fi
g.

 2
8:


C

O
N

S
U

M
P

T
IO

N
 B

Y
 M

A
JO

R
 C

O
U

N
T

R
Y

/R
E

G
IO

N


M
ill

io
n 

to
nn

es
 p

er
 y

ea
r,

 1
96

0–
19

95

19
60

19
65

19
70

19
75

19
80

19
85

19
90

19
95

0

20
0

40
0

60
0

80
0

1,
00

0

1,
20

0

1,
40

0
W

or
ld

 t
ot

al

R
es

t o
f w

or
ld

K
or

ea
, R

ep
.

C
hi

na

Eu
ro

pe
an

 U
ni

on

U
ni

te
d 

S
ta

te
s

Ja
pa

n
In

di
a

Fi
g.

 3
0:


C

O
N

S
U

M
P

T
IO

N
 B

Y
 C

O
U

N
T

R
Y


K

ilo
gr

am
s 

pe
r 

pe
rs

on
 p

er
 y

ea
r,


19

95
 d

at
a

Africa 79

Middle East and Central Asia 345

Asia/Pacific 244

Latin America and the Caribbean 191

North America 324

Western Europe 451

Central and Eastern Europe 252

OECD 445

Non-OECD 195

22
LI

V
IN

G
 P

LA
N

E
T 

R
E

P
O

R
T 

19
98

C
E

M
E

N
T

 
C

O
N

S
U

M
P

T
I

O
N

A
 S

IG
N

IF
IC

A
N

T
 c

au
se

 o
f b

io
di

ve
rs

ity
 lo

ss
w

hi
ch

 is
 n

ot
 c

ov
er

ed
 b

y 
th

e 
ot

he
r 

co
m

po
ne

nt
s

of
 G

lo
ba

l C
on

su
m

pt
io

n 
Pr

es
su

re
 is

 th
e 

lo
ss

of
 n

at
ur

al
 h

ab
ita

t, 
fo

re
st

, a
nd

 fa
rm

la
nd

 to
ur

ba
n 

ex
pa

ns
io

n,
 in

fr
as

tr
uc

tu
re

 d
ev

el
op

m
en

t,
an

d 
m

in
in

g.
 M

os
t c

ou
nt

ri
es

 d
o 

no
t p

ro
du

ce
da

ta
 o

n 
th

e 
am

ou
nt

 o
f l

an
d 

th
at

 is
 lo

st
 e

ac
h

ye
ar

 in
 th

es
e 

w
ay

s,
 s

o 
ce

m
en

t c
on

su
m

pt
io

n
ha

s 
be

en
 u

se
d 

as
 a

 v
er

y 
ap

pr
ox

im
at

e 
m

ea
su

re
of

 c
on

st
ru

ct
io

n 
an

d 
ro

ad
 b

ui
ld

in
g,

 a
nd

 o
f

ag
gr

eg
at

es
 e

xt
ra

ct
io

n.

W
or

ld
 c

em
en

t 
co

ns
um

pt
io

n 
ha

s
in

cr
ea

se
d 

m
or

e 
th

an
 f

ou
rf

ol
d 

si
nc

e 
19

60
(F

ig
ur

e 
28

).
 T

he
 r

aw
 m

at
er

ia
ls

 u
se

d 
fo

r
co

ns
tr

uc
ti

on
 a

re
 n

ot
 li

ke
ly

 t
o 

be
co

m
e 

sc
ar

ce
 a

t 
cu

rr
en

t 
ra

te
s 

of
 e

xt
ra

ct
io

n 
an

d
ur

ba
n 

ar
ea

s 
st

ill
 o

nl
y 

m
ak

e 
up

 a
 s

m
al

l
pr

op
or

ti
on

 o
f 

th
e 

w
or

ld
’s

 la
nd

 a
re

a,
 s

o 
it

 is
no

t 
re

al
is

ti
c 

to
 s

ug
ge

st
 a

 s
us

ta
in

ab
le

 li
m

it
.

B
ut

 u
rb

an
 e

nc
ro

ac
hm

en
t 

is
 a

 s
er

io
us

pr
ob

le
m

 b
ot

h 
in

 in
du

st
ri

al
iz

ed
 c

ou
nt

ri
es

an
d 

th
e 

de
ve

lo
pi

ng
 w

or
ld

, w
he

re
 t

he

ph
ys

ic
al

 s
iz

e 
of

 c
it

ie
s 

is
 p

re
di

ct
ed

 t
o 

do
ub

le
be

tw
ee

n 
19

80
 a

nd
 2

00
0.

F
ig

ur
es

 2
9 

an
d 

30
 a

nd
 M

ap
 1

1 
sh

ow
 

th
at

 w
or

ld
 a

ve
ra

ge
 c

em
en

t c
on

su
m

pt
io

n 
w

as
ab

ou
t 2

50
kg

 p
er

 p
er

so
n 

pe
r 

ye
ar

 in
 1

99
5,

w
ith

 a
lm

os
t 5

0 
co

un
tr

ie
s 

ab
ov

e 
th

at
 a

ve
ra

ge
.

N
at

io
na

l d
at

a 
on

 c
em

en
t p

ro
du

ct
io

n 
ha

ve
be

en
 u

se
d 

w
he

re
 d

at
a 

on
 c

on
su

m
pt

io
n 

ar
e

no
t a

va
ila

bl
e.

W
W

F 
re

co
m

m
en

d
at

io
n
s 

to
 r

ed
u
ce

 l
an

d
co

n
su

m
p
ti

o
n
 a

n
d
 c

o
n
tr

o
l 
u
rb

an
iz

at
io

n
■

U
se

 in
du

st
ri

al
 a

nd
 r

es
id

en
tia

l z
on

in
g 

an
d

gr
ee

nb
el

t 
co

nt
ro

ls
 t

o 
re

ge
ne

ra
te

 in
ne

r 
ci

tie
s

an
d 

re
du

ce
 u

rb
an

 s
pr

aw
l. 

■
Pr

om
ot

e 
co

m
pa

ct
ci

tie
s 

an
d 

ca
r-

fr
ee

 z
on

es
 t

o 
m

in
im

iz
e 

tr
an

sp
or

t
an

d 
en

er
gy

 d
em

an
d 

as
 w

el
l a

s 
la

nd
 t

ak
e.

 
■

In
te

gr
at

e 
tr

an
sp

or
t 

an
d 

la
nd

-u
se

 p
la

nn
in

g 
an

d
pr

om
ot

e 
tr

an
sp

or
t 

by
 r

ai
l o

r 
w

at
er

 r
at

he
r 

th
an

ro
ad

. ■
Pr

ot
ec

t 
ec

ol
og

ic
al

ly
 s

en
si

tiv
e 

ar
ea

s 
ne

ar
hu

m
an

 s
et

tle
m

en
ts

 a
nd

 m
in

in
g 

op
er

at
io

ns
.



W
or

ld
 a

ve
ra

ge

PHILIPPINES

PANAMA

BELARUS

INDONESIA

HONDURAS

PARAGUAY

CUBA

KAZAKHSTAN

VIET NAM

GABON

TURKMENISTAN

BOLIVIA

ZIMBABWE

PERU

BHUTAN

TOGO

GHANA

LATVIA

NICARAGUA

SENEGAL

BENIN

YEMEN

INDIA

KYRGYZSTAN

PAKISTAN

ALBANIA

ARMENIA

KENYA

SRI LANKA

MONGOLIA

BOSNIA AND HERZEGOVINA

CAMEROON

CONGO

CÔTE D’IVOIRE

ZAMBIA

ANGOLA

TANZANIA

AZERBAIJAN

NIGERIA

GEORGIA

ETHIOPIA

TAJIKISTAN

MALAWI

MOLDOVA

MYANMAR

NEPAL

SUDAN

HAITI

AFGHANISTAN

UGANDA

MADAGASCAR

NIGER

SOMALIA

BANGLADESH

CONGO, DEM. REP. (ZAIRE)

MALI

MOZAMBIQUE

RWANDA

BOTSWANA

BURKINA FASO

BURUNDI

CAMBODIA

CENTRAL AFRICAN REP.

CHAD

ERITREA

GAMBIA, THE

GUINEA

GUINEA-BISSAU

LAOS

LESOTHO

LIBERIA

MAURITIUS

NAMIBIA

PAPUA NEW GUINEA

SIERRA LEONE

UNITED ARAB EMIRATES

23
LI

V
IN

G
 P

LA
N

E
T 

R
E

P
O

R
T 

19
98

70
0 

an
d

 o
ve

r

40
0 

to
 <

70
0 

20
0 

to
 <

40
0

10
0 

to
 <

20
0

50
 t

o
 <

10
0

<
50

in
su

ff
ic

en
t 

d
at

a

M
ap

 1
1:

 
C

O
N

S
U

M
P

T
IO

N
 B

Y
 C

O
U

N
T
R

Y
K

ilo
gr

am
s 

p
er

 p
er

so
n 

p
er

 y
ea

r, 
19

95
 d

at
a



24
LI

V
IN

G
 P

LA
N

E
T 

R
E

P
O

R
T 

19
98

T
E

C
H

N
IC

A
L

 N
O

T
E

S
Pa

ge
 2

 T
H

E 
LI

V
IN

G
 P

LA
N

ET
 IN

D
EX

Fi
gu

re
s 

1 
an

d
 2

.T
he

 L
P

I i
s 

ge
ne

ra
te

d 
by

av
er

ag
in

g 
th

re
e 

se
pa

ra
te

 in
di

ce
s 

fo
r 

th
e 

fo
re

st
,

fr
es

hw
at

er
, a

nd
 m

ar
in

e 
bi

om
es

. E
ac

h 
is

 s
et

 a
t

10
0 

in
 1

97
0 

an
d 

gi
ve

n 
an

 e
qu

al
 w

ei
gh

tin
g.

 
Th

e 
fo

re
st

 in
de

x 
is

 b
as

ed
 o

n 
th

e 
ch

an
ge

 in
th

e 
ar

ea
 o

f 
na

tu
ra

l f
or

es
t 

co
ve

r, 
co

rr
ec

te
d 

fo
r

pl
an

ta
tio

ns
, w

or
ld

w
id

e 
fr

om
 1

96
0 

to
 1

99
0 

(s
ee

 b
el

ow
). 

Th
e 

lo
ss

 o
f 

fo
re

st
s 

ov
er

 t
he

 
pe

rio
d 

av
er

ag
ed

 a
bo

ut
 1

60
,0

00
km

2
pe

r 
ye

ar
.

Th
is

 r
el

at
es

 la
rg

el
y 

to
 t

ro
pi

ca
l f

or
es

ts
, t

he
 

lo
ss

 o
f 

te
m

pe
ra

te
 f

or
es

ts
 h

av
in

g 
be

en
co

m
pa

ra
tiv

el
y 

sm
al

l.
Th

e 
fr

es
hw

at
er

 a
nd

 m
ar

in
e 

in
di

ce
s 

ar
e 

ba
se

d
on

 t
he

 c
ha

ng
es

 in
 p

op
ul

at
io

ns
 o

f 
sa

m
pl

es
 o

f
fr

es
hw

at
er

 a
nd

 m
ar

in
e 

ve
rt

eb
ra

te
 s

pe
ci

es
w

or
ld

w
id

e 
si

nc
e 

19
70

 (s
ee

 p
ag

es
 2

5-
26

). 
Th

e
sa

m
pl

es
 in

cl
ud

e 
al

l f
re

sh
w

at
er

 a
nd

 m
ar

in
e

ve
rt

eb
ra

te
 s

pe
ci

es
 f

or
 w

hi
ch

 p
op

ul
at

io
n

st
at

is
tic

s 
fr

om
 m

or
e 

th
an

 o
ne

 p
oi

nt
 in

 t
im

e
co

ul
d 

be
 f

ou
nd

, a
 t

ot
al

 o
f 

70
 a

nd
 8

7 
sp

ec
ie

s
re

sp
ec

tiv
el

y.
Th

er
e 

ar
e 

of
 c

ou
rs

e 
lim

ita
tio

ns
 t

o 
th

e
ac

cu
ra

cy
 o

f 
th

es
e 

in
di

ce
s.

 F
irs

t,
 f

or
es

t 
ar

ea
 is

no
t 

di
re

ct
ly

 p
ro

po
rt

io
na

l t
o 

fo
re

st
 b

io
di

ve
rs

ity
,

an
d 

th
er

e 
is

 a
n 

un
de

rly
in

g 
de

cl
in

e 
in

 f
or

es
t

qu
al

ity
 in

 m
an

y 
re

gi
on

s 
th

at
 is

 n
ot

 r
ef

le
ct

ed
 in

th
e 

ch
an

ge
 in

 a
re

a 
of

 f
or

es
t 

co
ve

r, 
w

hi
ch

 in
m

an
y 

co
un

tr
ie

s 
is

 in
cr

ea
si

ng
. S

om
e 

in
di

ca
to

rs
of

 f
or

es
t 

qu
al

ity
 h

av
e 

be
en

 p
ro

po
se

d,
 b

ut
ag

re
em

en
t 

ha
s 

ye
t 

to
 b

e 
re

ac
he

d 
on

 w
ha

t 
th

e
be

st
 m

ea
su

re
s 

sh
ou

ld
 b

e.
 

S
ec

on
d,

 it
 is

 d
iff

ic
ul

t 
to

 e
ns

ur
e 

th
e

re
pr

es
en

ta
tiv

en
es

s 
of

 t
he

 f
re

sh
w

at
er

 a
nd

m
ar

in
e 

in
di

ce
s 

be
ca

us
e 

th
e 

nu
m

be
r 

of
 s

pe
ci

es
in

 e
ac

h 
sa

m
pl

e 
co

m
pa

re
d 

w
ith

 t
he

 t
ot

al
nu

m
be

rs
 o

f 
fr

es
hw

at
er

 a
nd

 m
ar

in
e 

sp
ec

ie
s 

is
re

la
tiv

el
y 

sm
al

l. 
In

 b
ot

h 
sa

m
pl

es
 t

he
re

 is
 s

om
e

bi
as

 t
ow

ar
ds

 b
ird

s 
an

d 
m

am
m

al
s,

 w
hi

le
 f

is
he

s
an

d 
re

pt
ile

s 
ar

e 
un

de
r-r

ep
re

se
nt

ed
 a

nd
am

ph
ib

ia
ns

 a
lto

ge
th

er
 a

bs
en

t,
 r

ef
le

ct
in

g 
th

e
le

ve
l o

f 
kn

ow
le

dg
e 

of
 t

he
se

 g
ro

up
s.

A
 r

ec
en

t 
es

tim
at

e 
by

 C
os

ta
nz

a 
et

 a
l.

(1
99

7)
pu

t 
th

e 
cu

rr
en

t 
ec

on
om

ic
 v

al
ue

 o
f 

na
tu

ra
l

ec
os

ys
te

m
s 

an
d 

ec
ol

og
ic

al
 s

er
vi

ce
s 

pr
ov

id
ed

by
 t

he
 b

io
sp

he
re

 a
t 

ab
ou

t 
U

S
$3

3 
tr

ill
io

n 
pe

r
ye

ar
, a

lm
os

t 
do

ub
le

 t
he

 g
lo

ba
l G

N
P

 o
f 

U
S

$1
8

tr
ill

io
n 

pe
r 

ye
ar

. T
he

 L
P

I e
st

im
at

es
 t

he
 a

ve
ra

ge
ra

te
 o

f 
de

gr
ad

at
io

n 
of

 t
he

 E
ar

th
‘s

 e
co

sy
st

em
s

ov
er

 t
he

 p
er

io
d 

19
90

-1
99

5 
to

 b
e 

ab
ou

t 
3 

pe
r

ce
nt

 p
er

 y
ea

r, 
w

hi
ch

 e
qu

at
es

 t
o 

an
 e

co
no

m
ic

lo
ss

 o
f 

ab
ou

t 
U

S
$1

 t
ril

lio
n 

pe
r 

ye
ar

. C
os

ta
nz

a 
et

 a
l.

al
so

 e
st

im
at

ed
 t

he
 c

ur
re

nt
 e

co
no

m
ic

va
lu

e 
of

 e
co

lo
gi

ca
l s

er
vi

ce
s 

pr
ov

id
ed

 b
y

tr
op

ic
al

 f
or

es
ts

 t
o 

be
 a

bo
ut

 U
S

$2
,0

00
 p

er
he

ct
ar

e 
pe

r 
ye

ar
, b

y 
fr

es
hw

at
er

 e
co

sy
st

em
s 

to
be

 a
bo

ut
 U

S
$5

 t
ril

lio
n 

pe
r 

ye
ar

 a
nd

 b
y 

m
ar

in
e

ec
os

ys
te

m
s 

to
 b

e 
ab

ou
t 

U
S

$2
1 

tr
ill

io
n 

pe
r 

ye
ar

.
Th

e 
av

er
ag

e 
an

nu
al

 d
ec

lin
es

 f
ro

m
 1

99
0 

to
 1

99
5

in
 t

he
 f

or
es

t,
 f

re
sh

w
at

er
, a

nd
 m

ar
in

e 
in

di
ce

s
th

er
ef

or
e 

eq
ua

te
 t

o 
ec

on
om

ic
 lo

ss
es

 o
f 

ab
ou

t
U

S
$3

2 
bi

lli
on

 p
er

 y
ea

r 
fo

r 
fo

re
st

s,
 U

S
$2

91
bi

lli
on

 p
er

 y
ea

r 
fo

r 
fr

es
hw

at
er

 e
co

sy
st

em
s,

 a
nd

U
S

$7
75

 b
ill

io
n 

pe
r 

ye
ar

 f
or

 m
ar

in
e 

ec
os

ys
te

m
s.

Fi
gu

re
 3

 a
nd

 M
ap

 1
.T

he
 n

um
be

r 
of

 t
hr

ea
te

ne
d

bi
rd

 a
nd

 m
am

m
al

 s
pe

ci
es

 r
ef

er
s 

to
 t

he
 n

um
be

r
th

at
 a

re
 g

lo
ba

lly
 v

ul
ne

ra
bl

e,
 e

nd
an

ge
re

d 
or

cr
iti

ca
lly

 e
nd

an
ge

re
d 

(IU
C

N
 1

99
6)

, a
nd

 n
ot

ne
ce

ss
ar

ily
 t

he
 n

um
be

r 
of

 b
ird

 a
nd

 m
am

m
al

sp
ec

ie
s 

th
at

 a
re

 t
hr

ea
te

ne
d 

w
ith

in
 e

ac
h

co
un

tr
y:

 a
 s

pe
ci

es
 m

ay
 b

e 
hi

gh
ly

 t
hr

ea
te

ne
d 

in
on

e 
co

un
tr

y 
bu

t 
in

 a
 lo

w
er

 r
is

k 
ca

te
go

ry
gl

ob
al

ly
. O

nl
y 

bi
rd

s 
an

d 
m

am
m

al
s 

w
er

e 
us

ed
as

 t
he

 a
ss

es
sm

en
t 

of
 t

he
 s

ta
tu

s 
of

 a
ll 

bi
rd

 a
nd

m
am

m
al

 s
pe

ci
es

 h
as

 b
ee

n 
co

m
pl

et
ed

,
w

he
re

as
 t

he
 a

ss
es

sm
en

t 
of

 o
th

er
 t

ax
on

om
ic

gr
ou

ps
 is

 in
co

m
pl

et
e.

Pa
ge

 4
 G

LO
B

A
L 

C
O

N
S

U
M

P
T

IO
N

 P
R

ES
S

U
R

E

C
on

su
m

pt
io

n 
pr

es
su

re
 is

 a
 m

ea
su

re
 o

f 
th

e
im

pa
ct

 t
ha

t 
hu

m
an

s 
ex

er
t 

on
 n

at
ur

al
ec

os
ys

te
m

s 
th

ro
ug

h 
th

e 
co

ns
um

pt
io

n 
of

na
tu

ra
l r

es
ou

rc
es

 a
nd

 p
ol

lu
tio

n 
of

 t
he

en
vi

ro
nm

en
t.

 T
he

 c
al

cu
la

tio
ns

 w
er

e 
m

ad
e

us
in

g 
si

x 
m

ea
su

re
s 

of
 r

es
ou

rc
e 

co
ns

um
pt

io
n

an
d 

po
llu

tio
n 

in
 1

52
 c

ou
nt

rie
s:

 g
ra

in
 a

nd
 m

ea
t

co
ns

um
pt

io
n;

 m
ar

in
e 

fis
h 

co
ns

um
pt

io
n;

 w
oo

d
an

d 
pa

pe
r 

co
ns

um
pt

io
n;

 f
re

sh
w

at
er

w
ith

dr
aw

al
s;

 c
ar

bo
n 

di
ox

id
e 

(C
O

2)
em

is
si

on
s,

 a
s

a 
pr

ox
y 

fo
r 

fo
ss

il 
fu

el
 c

on
su

m
pt

io
n;

 a
nd

ce
m

en
t 

co
ns

um
pt

io
n,

 a
s 

a 
pr

ox
y 

fo
r 

la
nd

co
ns

um
pt

io
n.

 C
ou

nt
rie

s 
w

ith
 p

op
ul

at
io

ns
 o

f
le

ss
 t

ha
n 

1 
m

ill
io

n 
in

 1
99

5 
w

er
e 

no
t 

in
cl

ud
ed

 in
th

e 
an

al
ys

is
: 

64
 c

ou
nt

rie
s,

 w
ith

 a
 c

om
bi

ne
d

po
pu

la
tio

n 
of

 a
bo

ut
 1

3 
m

ill
io

n 
pe

op
le

, w
er

e
th

er
ef

or
e 

ex
cl

ud
ed

. L
ux

em
bo

ur
g 

ha
s 

be
en

ag
gr

eg
at

ed
 w

ith
 B

el
gi

um
. R

eg
io

na
l i

nf
or

m
at

io
n

is
 b

as
ed

 o
n 

da
ta

 f
or

 r
eg

io
na

l s
ub

se
ts

 o
f 

th
e

15
2 

co
un

tr
ie

s,
 w

hi
le

 g
lo

ba
l i

nf
or

m
at

io
n

in
cl

ud
es

 a
ll 

co
un

tr
ie

s 
of

 t
he

 w
or

ld
. (

Fo
r 

de
ta

ils
of

 t
he

 r
eg

io
ns

, s
ee

 in
si

de
 b

ac
k 

co
ve

r.)
A

ll 
co

ns
um

pt
io

n,
 p

ro
du

ct
io

n,
 a

nd
 p

op
ul

at
io

n
da

ta
 r

el
at

e 
to

 1
99

5.
 T

he
 s

ou
rc

es
 u

se
d 

to
ca

lc
ul

at
e 

ea
ch

 o
f 

th
e 

si
x 

co
m

po
ne

nt
s 

ar
e 

gi
ve

n
on

 p
ag

es
 2

6-
27

. N
at

io
na

l p
op

ul
at

io
n 

st
at

is
tic

s
ar

e 
fr

om
 t

he
 U

ni
te

d 
N

at
io

ns
 P

op
ul

at
io

n 
D

iv
is

io
n

(A
nn

ua
l P

op
ul

at
io

ns
 (1

99
4 

R
ev

.),
 M

ed
ia

n
es

tim
at

e)
, a

nd
 g

rid
-r

ef
er

en
ce

d 
po

pu
la

tio
n

st
at

is
tic

s 
us

ed
 t

o 
cr

ea
te

 M
ap

 2
co

m
e 

fr
om

 t
he

N
at

io
na

l C
en

te
r 

fo
r 

G
eo

gr
ap

hi
c 

In
fo

rm
at

io
n 

an
d

A
na

ly
si

s 
at

 t
he

 U
ni

ve
rs

ity
 o

f 
C

al
ifo

rn
ia

, S
an

ta
B

ar
ba

ra
 (T

ob
le

r 
et

 a
l.

19
95

). 
Fo

r 
gr

ai
n,

 m
ar

in
e 

fis
h,

 a
nd

 w
oo

d,
 t

ot
al

na
tio

na
l c

on
su

m
pt

io
n 

is
 c

al
cu

la
te

d 
as

 f
ol

lo
w

s:
 

C
o

ns
um

p
ti

o
n 

=
 

(p
ro

d
uc

ti
o

n 
+

 im
p

o
rt

s 
– 

ex
p

o
rt

s)
 +

 
(i

m
p

o
rt

s 
o

f 
d

er
iv

ed
 p

ro
d

uc
ts

 –
 

co
rr

es
p

o
nd

in
g 

ex
p

o
rt

s)
 

Th
e 

pr
in

ci
pa

l p
ro

du
ct

s 
de

riv
ed

 f
ro

m
 t

he
se

th
re

e 
re

so
ur

ce
s 

in
cl

ud
e 

m
ea

t,
 f

is
h 

m
ea

l, 
an

d
pu

lp
 a

nd
 p

ap
er

. F
re

sh
w

at
er

 w
ith

dr
aw

al
s 

an
d

C
O

2
em

is
si

on
s 

da
ta

 a
re

 t
ak

en
 d

ire
ct

ly
 f

ro
m

na
tio

na
l d

at
as

et
s.

 C
em

en
t 

co
ns

um
pt

io
n 

w
as

as
su

m
ed

 t
o 

be
 e

qu
al

 t
o 

pr
od

uc
tio

n 
in

 a
ll

co
un

tr
ie

s 
ex

ce
pt

 f
or

 t
he

 la
rg

es
t 

15
 c

on
su

m
er

s,
fo

r 
w

hi
ch

 n
at

io
na

l c
on

su
m

pt
io

n 
da

ta
 a

re
av

ai
la

bl
e.

To
ta

l n
at

io
na

l c
on

su
m

pt
io

n 
w

as
 t

he
n 

di
vi

de
d

by
 t

he
 c

ou
nt

ry
‘s

 p
op

ul
at

io
n 

to
 g

iv
e 

na
tio

na
l p

er
pe

rs
on

 c
on

su
m

pt
io

n.
 R

eg
io

na
l c

on
su

m
pt

io
n

pe
r 

pe
rs

on
 w

as
 c

al
cu

la
te

d 
as

 a
 r

eg
io

n‘
s 

to
ta

l
co

ns
um

pt
io

n,
 d

iv
id

ed
 b

y 
its

 p
op

ul
at

io
n.

 G
lo

ba
l

pe
r 

pe
rs

on
 c

on
su

m
pt

io
n 

w
as

 c
al

cu
la

te
d 

by
di

vi
di

ng
 t

he
 w

or
ld

‘s
 t

ot
al

 c
on

su
m

pt
io

n 
of

 e
ac

h
co

m
po

ne
nt

 b
y 

th
e 

w
or

ld
’s

 t
ot

al
 p

op
ul

at
io

n.
Th

e 
ag

gr
eg

at
ed

 G
lo

ba
l C

on
su

m
pt

io
n 

Pr
es

su
re

is
 a

 m
ea

su
re

 b
as

ed
 o

n 
th

e 
si

x 
co

m
po

ne
nt

s
co

m
bi

ne
d.

 F
or

 e
ac

h 
co

m
po

ne
nt

, a
 c

ou
nt

ry
’s

 p
er

pe
rs

on
 a

ve
ra

ge
 w

as
 d

iv
id

ed
 b

y 
th

e 
gl

ob
al

 p
er

pe
rs

on
 a

ve
ra

ge
, g

iv
in

g 
a 

re
la

tiv
e 

sc
or

e.
 T

he
re

la
tiv

e 
sc

or
es

 f
or

 a
ll 

si
x 

co
m

po
ne

nt
s 

w
er

e 
th

en
av

er
ag

ed
 t

o 
gi

ve
 t

he
 C

on
su

m
pt

io
n 

Pr
es

su
re

 p
er

pe
rs

on
 f

or
 t

ha
t 

co
un

tr
y.

 T
ot

al
 C

on
su

m
pt

io
n

Pr
es

su
re

 w
as

 t
he

n 
ca

lc
ul

at
ed

 b
y 

m
ul

tip
ly

in
g 

a
co

un
tr

y‘
s 

pe
r 

pe
rs

on
 C

on
su

m
pt

io
n 

Pr
es

su
re

 b
y

its
 p

op
ul

at
io

n.
 F

or
 c

ou
nt

rie
s 

w
he

re
 t

he
re

 w
as

in
su

ff
ic

ie
nt

 d
at

a 
to

 c
al

cu
la

te
 o

ne
 o

f 
th

e
co

m
po

ne
nt

s,
 G

lo
ba

l C
on

su
m

pt
io

n 
Pr

es
su

re
 w

as

ba
se

d 
on

 o
nl

y 
fiv

e 
co

m
po

ne
nt

s.
 F

or
 c

ou
nt

rie
s

w
he

re
 t

he
re

 w
er

e 
in

su
ff

ic
ie

nt
 d

at
a 

on
 m

or
e 

th
an

on
e 

co
m

po
ne

nt
, G

lo
ba

l C
on

su
m

pt
io

n 
Pr

es
su

re
w

as
 n

ot
 c

al
cu

la
te

d.

Pa
ge

 6
 F

O
R

ES
T

 E
C

O
S

Y
S

T
EM

S

S
ta

tis
tic

s 
on

 d
ef

or
es

ta
tio

n 
ra

te
s 

an
d 

fo
re

st
 lo

ss
in

 t
he

 B
ra

zi
lia

n 
A

m
az

on
 c

om
e 

fr
om

 t
he

B
ra

zi
lia

n 
N

at
io

na
l S

pa
ce

 A
ge

nc
y 

(IN
P

E
 1

99
8)

.

Fi
gu

re
 7

 a
nd

 T
ab

le
s 

2 
an

d
 3

.F
or

 A
fr

ic
a,

 A
si

a,
an

d 
La

tin
 A

m
er

ic
a,

 d
at

a 
fo

r 
19

90
 a

re
 W

or
ld

C
on

se
rv

at
io

n 
M

on
ito

rin
g 

C
en

tr
e 

(W
C

M
C

)
fig

ur
es

 f
or

 t
ot

al
 f

or
es

t 
ar

ea
 f

or
 e

ac
h 

re
gi

on
m

in
us

 t
he

 U
ni

te
d 

N
at

io
ns

 F
oo

d 
an

d 
A

gr
ic

ul
tu

re
O

rg
an

iz
at

io
n 

(F
A

O
) p

la
nt

at
io

n 
fig

ur
es

.
D

ef
or

es
ta

tio
n 

ra
te

s 
fo

r 
19

80
-1

99
0 

ar
e 

th
os

e 
in

th
e 

FA
O

 F
or

es
t R

es
ou

rc
es

 A
ss

es
sm

en
t 1

99
0.

Fo
r 

19
60

-1
97

0 
an

d 
19

70
-1

98
0,

 d
ef

or
es

ta
tio

n
ra

te
s 

fr
om

 S
in

gh
 a

nd
 M

ar
zo

li 
(1

99
5)

 h
av

e 
be

en
ap

pl
ie

d 
to

 e
ac

h 
re

gi
on

. T
he

 la
tt

er
 o

nl
y 

ap
pl

ie
d

to
 t

he
 t

ro
pi

ca
l p

ar
ts

 o
f 

th
es

e 
re

gi
on

s.
 

Fo
r 

Eu
ro

pe
, c

ha
ng

es
 a

re
 t

ak
en

 f
ro

m
 t

he
D

ob
ris

 A
ss

es
sm

en
tw

hi
ch

 h
as

 f
ig

ur
es

 f
or

 c
ha

ng
e

in
 f

or
es

t 
ex

te
nt

 f
or

 2
9 

Eu
ro

pe
an

 c
ou

nt
rie

s,
in

cl
ud

in
g 

th
os

e 
of

 E
as

te
rn

 E
ur

op
e,

 f
or

 t
he

de
ca

de
s 

fr
om

 1
96

0-
19

90
. T

he
 t

ot
al

 f
or

es
t 

ar
ea

su
m

m
ed

 o
ve

r 
th

es
e 

co
un

tr
ie

s 
is

 a
ss

um
ed

 t
o 

be
re

pr
es

en
ta

tiv
e 

of
 E

ur
op

e 
as

 a
 w

ho
le

.
Fi

gu
re

s 
fo

r 
ch

an
ge

s 
in

 A
us

tr
al

as
ia

 a
nd

 N
or

th
A

m
er

ic
a 

ar
e 

fr
om

 F
A

O
 (1

99
5)

, a
pp

lie
d 

to
W

C
M

C
 f

ig
ur

es
 f

or
 f

or
es

t 
ar

ea
. I

n 
bo

th
 c

as
es

fig
ur

es
 f

or
 p

la
nt

at
io

n 
ar

ea
 h

av
e 

be
en

 d
ed

uc
te

d
fr

om
 t

he
 1

99
0 

W
C

M
C

 f
ig

ur
e 

fo
r 

to
ta

l f
or

es
t

ar
ea

 t
o 

gi
ve

 a
n 

es
tim

at
e 

of
 n

at
ur

al
 f

or
es

t.
 It

m
ay

 b
e 

as
su

m
ed

 t
ha

t 
th

e 
pl

an
ta

tio
n 

ar
ea

s 
ar

e
un

de
re

st
im

at
es

. D
at

a 
ar

e 
m

is
si

ng
 f

or
 f

or
es

t
ch

an
ge

s 
in

 N
or

th
 A

m
er

ic
a 

be
fo

re
 1

98
0 

so
 it

 is
as

su
m

ed
 t

ha
t 

no
 o

ve
ra

ll 
ch

an
ge

 h
as

 t
ak

en
pl

ac
e.

 It
 is

 a
ls

o 
as

su
m

ed
 t

ha
t 

th
er

e 
ha

s 
be

en
no

 c
ha

ng
e 

in
 f

or
es

t 
ar

ea
 in

 R
us

si
a 

fr
om

 1
98

0-
19

90
: 

FA
O

 (1
99

5)
 n

ot
es

 t
ha

t 
th

is
 is

 t
he

 s
af

es
t

as
su

m
pt

io
n,

 a
s 

da
ta

 f
ro

m
 d

iff
er

en
t 

so
ur

ce
s

co
nf

lic
t.

P
la

nt
at

io
n 

ar
ea

s 
in

 t
he

 t
ro

pi
cs

 a
nd

 t
em

pe
ra

te
re

gi
on

s 
in

 A
rg

en
tin

a,
 A

us
tr

al
ia

, C
an

ad
a,

 C
hi

le
,

C
hi

na
, J

ap
an

, M
or

oc
co

, N
ew

 Z
ea

la
nd

, t
he

R
ep

ub
lic

 o
f 

Ko
re

a,
 S

ou
th

 A
fr

ic
a,

 U
ni

te
d 

S
ta

te
s,

U
ru

gu
ay

, a
nd

 t
he

 f
or

m
er

 U
S

S
R

 w
er

e 
ob

ta
in

ed
fr

om
 F

A
O

. 



25
LI

V
IN

G
 P

LA
N

E
T 

R
E

P
O

R
T 

19
98

Fo
r 

Eu
ro

pe
, t

he
 a

re
a 

of
 f

or
es

t 
st

an
ds

 le
ss

 t
ha

n
30

 y
ea

rs
 o

ld
 w

as
 c

al
cu

la
te

d 
fo

r 
21

 c
ou

nt
rie

s
fr

om
 K

uu
se

la
 (1

99
4)

, a
s 

a 
pr

ox
y 

fo
r 

pl
an

ta
tio

ns
.

Th
is

 g
iv

es
 a

 m
in

im
um

 e
st

im
at

e,
 a

s 
m

an
y

pl
an

ta
tio

ns
 a

re
 m

or
e 

th
an

 3
0 

ye
ar

s 
ol

d.
 It

 is
as

su
m

ed
 t

ha
t 

th
e 

av
er

ag
e 

pr
op

or
tio

n 
of

pl
an

ta
tio

n 
to

 t
ot

al
 f

or
es

t 
ar

ea
 f

or
 t

he
se

co
un

tr
ie

s,
 3

1 
pe

r 
ce

nt
, w

as
 r

ep
re

se
nt

at
iv

e 
of

 t
he

 w
ho

le
 o

f 
Eu

ro
pe

. T
he

 e
st

im
at

ed
 a

re
a 

of
pl

an
ta

tio
n 

in
 A

rm
en

ia
, A

ze
rb

ai
ja

n,
 B

el
ar

us
,

Es
to

ni
a,

 G
eo

rg
ia

, L
at

vi
a,

 L
ith

ua
ni

a,
 M

ol
do

va
, a

nd
U

kr
ai

ne
 w

as
 s

ub
tr

ac
te

d 
fr

om
 t

he
 f

or
m

er
 U

SS
R

to
ta

l a
nd

 t
he

 r
em

ai
nd

er
 a

tt
rib

ut
ed

 t
o 

R
us

si
a.

 

Ta
b

le
 2

.F
or

es
t 

fr
ag

m
en

ta
tio

n 
w

as
 e

va
lu

at
ed

us
in

g 
ge

og
ra

ph
ic

 in
fo

rm
at

io
n 

sy
st

em
s 

(G
IS

)
an

al
ys

es
 o

f 
la

rg
e 

re
gi

on
al

 s
ec

tio
ns

 f
ro

m
 t

he
gl

ob
al

 c
ur

re
nt

 f
or

es
t 

co
ve

r 
da

ta
se

t,
 w

ith
ou

t
di

vi
di

ng
 f

or
es

t 
co

ve
r 

in
to

 d
iff

er
en

t 
ty

pe
s.

N
ei

th
er

 n
at

io
na

l b
ou

nd
ar

ie
s 

no
r 

riv
er

s 
le

ss
 t

ha
n

0.
5k

m
 w

id
e 

w
er

e 
co

ns
id

er
ed

 t
o 

di
sr

up
t

pa
tc

he
s 

of
 f

or
es

t.
 E

ur
op

e‘
s 

fo
re

st
s 

w
er

e 
th

e
m

os
t 

fr
ag

m
en

te
d 

w
ith

 a
bo

ut
 2

6 
pe

r 
ce

nt
 o

f 
th

e
to

ta
l, 

in
cl

ud
in

g 
pl

an
ta

tio
ns

, i
n 

bl
oc

ks
 o

f 
le

ss
th

an
 5

00
km

2 .
 A

ro
un

d 
14

 p
er

 c
en

t 
of

 A
si

a‘
s

fo
re

st
s 

w
er

e 
fr

ag
m

en
te

d 
in

to
 a

re
as

 s
m

al
le

r
th

an
 5

00
km

2 ,
 w

he
re

as
 in

 R
us

si
a 

an
d 

N
or

th
 

A
m

er
ic

a 
th

e 
fig

ur
e 

w
as

 le
ss

 t
ha

n 
10

 p
er

 c
en

t.
 

Fi
gu

re
s 

8 
an

d
 9

 a
nd

 M
ap

 3
.O

rig
in

al
 a

nd
cu

rr
en

t 
fo

re
st

 c
ov

er
 w

er
e 

co
m

pi
le

d 
by

 W
C

M
C

fr
om

 a
 v

ar
ie

ty
 o

f 
na

tio
na

l a
nd

 in
te

rn
at

io
na

l
so

ur
ce

 m
ap

s.
 O

rig
in

al
 f

or
es

t 
co

ve
r 

w
as

co
m

pi
le

d 
fr

om
 s

ix
 p

ot
en

tia
l v

eg
et

at
io

n 
da

ta
se

ts
w

hi
ch

, b
et

w
ee

n 
th

em
, c

ov
er

 t
he

 g
lo

be
. T

he
cu

rr
en

t 
fo

re
st

 c
ov

er
 d

at
a 

ar
e 

ba
se

d 
on

W
C

M
C

‘s
 h

ol
di

ng
s 

of
 s

pa
tia

l d
at

a.
 T

he
se

 c
om

e
fr

om
 a

 v
ar

ie
ty

 o
f 

na
tio

na
l a

nd
 in

te
rn

at
io

na
l

so
ur

ce
s,

 in
cl

ud
in

g 
re

m
ot

e 
se

ns
in

g,
 a

nd
 a

va
rie

ty
 o

f 
da

te
s.

 T
he

 f
or

es
t 

co
ve

r 
in

 t
he

 m
ap

 is
de

fin
ed

 a
s 

cl
os

ed
 f

or
es

t,
 w

hi
ch

 in
 g

en
er

al
re

fe
rs

 t
o 

ca
no

py
 c

ov
er

 o
f 

m
or

e 
th

an
 3

0 
pe

r
ce

nt
. T

he
 g

lo
ba

l t
ot

al
 m

at
ch

es
 v

er
y 

w
el

l w
ith

FA
O

‘s
 e

st
im

at
e 

of
 g

lo
ba

l f
or

es
t 

co
ve

r 
in

 1
99

0.
Th

e 
cl

as
si

fic
at

io
n 

of
 f

or
es

ts
 h

as
 b

ee
n 

si
m

pl
ifi

ed
to

 f
ou

r 
fo

re
st

 t
yp

es
: 

tr
op

ic
al

 m
oi

st
 f

or
es

t,
tr

op
ic

al
 d

ry
 f

or
es

t,
 t

em
pe

ra
te

 b
ro

ad
le

af
 a

nd
m

ix
ed

 f
or

es
t,

 a
nd

 n
ee

dl
el

ea
f 

fo
re

st
. 

Th
e 

fa
ct

 t
ha

t 
th

e 
gr

ea
te

st
 lo

ss
 o

f 
fo

re
st

 h
as

be
en

 in
 A

si
a 

is
 p

er
ha

ps
 u

ns
ur

pr
is

in
g 

as
 m

os
t 

of
th

e 
w

or
ld

‘s
 p

op
ul

at
io

n 
is

 A
si

an
 a

nd
 a

gr
ic

ul
tu

re

ha
s 

be
en

 p
ra

ct
is

ed
 in

 A
si

a 
fo

r 
lo

ng
er

 t
ha

n
an

yw
he

re
 e

ls
e.

 A
lth

ou
gh

 it
 is

 p
os

si
bl

e 
to

 s
ee

 a
si

gn
ifi

ca
nt

 r
ed

uc
tio

n 
in

 t
he

 a
re

a 
of

 a
ll 

ty
pe

s 
of

fo
re

st
, t

he
 f

ig
ur

es
 u

nd
er

es
tim

at
e 

th
e 

tr
ue

m
ag

ni
tu

de
 o

f 
im

pa
ct

s 
on

 f
or

es
t 

bi
od

iv
er

si
ty

 a
s

m
uc

h 
of

 t
he

 c
ur

re
nt

 f
or

es
t 

co
ve

r 
ha

s 
re

gr
ow

n
or

 b
ee

n 
pl

an
te

d 
an

d 
is

 t
he

re
fo

re
 g

en
er

al
ly

 o
f

lo
w

er
 b

io
lo

gi
ca

l q
ua

lit
y.

Pa
ge

 8
 F

R
ES

H
W

A
T

ER
 E

C
O

S
Y

S
T

EM
S

Fi
g

ur
e 

10
.F

or
 2

27
 f

re
sh

w
at

er
 s

pe
ci

es
 it

 w
as

po
ss

ib
le

 t
o 

lo
ca

te
 q

ua
lit

at
iv

e 
in

fo
rm

at
io

n 
on

po
pu

la
tio

n 
tr

en
ds

 a
nd

 e
st

im
at

e 
w

ith
co

ns
id

er
ab

le
 c

on
fid

en
ce

 w
he

th
er

 n
um

be
rs

w
er

e 
de

cr
ea

si
ng

, s
ta

bl
e,

 o
r 

in
cr

ea
si

ng
. T

he
sp

ec
ie

s 
in

 t
he

 s
am

pl
e 

co
m

pr
is

e 
19

 m
am

m
al

s 
–

de
sm

an
s,

 m
an

at
ee

s,
 o

tt
er

s,
 a

nd
 r

iv
er

 d
ol

ph
in

s;
92

 b
ird

s 
– 

cr
an

es
, d

uc
ks

, g
ee

se
 a

nd
 s

w
an

s,
fla

m
in

go
s,

 g
re

be
s,

 h
er

on
s,

 ib
is

es
 a

nd
sp

oo
nb

ill
s,

 r
ai

ls
 a

nd
 g

al
lin

ul
es

, s
ki

m
m

er
s 

an
d

di
pp

er
s,

 s
til

ts
, a

nd
 s

to
rk

s;
 7

2 
re

pt
ile

s 
–

cr
oc

od
ili

an
s 

an
d 

tu
rt

le
s;

 a
nd

 4
4 

fis
he

s 
–

gr
ay

lin
g,

 la
m

pr
ey

s,
 p

ad
dl

ef
is

h,
 a

nd
 s

tu
rg

eo
ns

.
Th

e 
to

ta
l n

um
be

r 
of

 s
pe

ci
es

 in
 e

ac
h

ca
te

go
ry

 f
or

 e
ac

h 
tim

e 
pe

rio
d 

w
as

 u
se

d 
to

de
m

on
st

ra
te

 t
he

 g
en

er
al

 s
ta

tu
s 

of
 g

lo
ba

l
fr

es
hw

at
er

 b
io

di
ve

rs
ity

 a
t 

th
at

 t
im

e.
 T

he
 s

ta
tu

s
fo

r 
ea

ch
 t

im
e 

pe
rio

d 
is

 a
n 

in
di

ca
tio

n 
of

 a
ny

ch
an

ge
s 

in
 t

he
 g

en
er

al
 s

ta
tu

s 
of

 g
lo

ba
l

fr
es

hw
at

er
 e

co
sy

st
em

s 
fr

om
 t

he
 1

97
0s

th
ro

ug
h 

to
 1

99
7.

 

Fi
g

ur
e 

2b
 a

n
d

 M
ap

 4
.

Q
ua

nt
ita

tiv
e 

po
pu

la
tio

n
da

ta
 f

ro
m

 m
or

e 
th

an
 o

ne
 p

oi
nt

 in
 t

im
e 

w
er

e
av

ai
la

bl
e 

fo
r 

70
 o

ut
 o

f 
th

e 
22

7 
sp

ec
ie

s.
 T

he
se

da
ta

 p
oi

nt
s 

w
er

e 
us

ed
 t

o 
ca

lc
ul

at
e 

th
e

fr
es

hw
at

er
 e

co
sy

st
em

s 
in

de
x,

 w
hi

ch
re

pr
es

en
ts

 t
he

 c
ha

ng
es

 f
ro

m
 1

97
0 

to
 1

99
5 

in
 a

hy
po

th
et

ic
al

 p
op

ul
at

io
n 

th
at

 is
 t

yp
ic

al
 o

f 
th

e
sa

m
pl

e.
 M

ap
 4

sh
ow

s 
th

e 
ap

pr
ox

im
at

e
lo

ca
tio

ns
 o

f 
a 

se
le

ct
io

n
of

 t
he

 s
pe

ci
es

 u
se

d 
to

co
ns

tr
uc

t 
th

e 
in

de
x.

 T
he

 7
0 

sp
ec

ie
s 

ar
e:

M
A

M
M

A
LS

In
se

ct
iv

o
re

s
D

es
m

an
a 

m
os

ch
at

a

R
iv

er
 d

o
lp

hi
ns

Li
po

te
s 

ve
xi

lli
fe

r
P

la
ta

ni
st

a 
m

in
or

B
IR

D
S

C
ra

ne
s

G
ru

s 
am

er
ic

an
a

G
ru

s 
ja

po
ne

ns
is

G
ru

s 
m

on
ac

hu
s

G
ru

s 
vi

pi
o

D
uc

ks
, g

ee
se

, s
w

an
s

A
na

s 
ac

ut
a

A
na

s 
am

er
ic

an
a

A
na

s 
cl

yp
ea

ta
A

na
s 

cr
ec

ca
 

A
na

s 
di

sc
or

s
A

na
s 

fo
rm

os
a 

A
na

s 
pl

at
yr

hy
nc

ho
s

A
na

s 
qu

er
qu

ed
ul

a 
A

na
s 

st
re

pe
ra

 
A

na
s 

su
pe

rc
ili

os
a 

A
na

s 
w

yv
ill

ia
na

A
yt

hy
a 

am
er

ic
an

a
A

yt
hy

a 
m

ar
ila

A
yt

hy
a 

ny
ro

ca
 

A
yt

hy
a 

va
lis

in
er

ia
 

C
yg

nu
s 

ol
or

 
M

ar
m

ar
on

et
ta

 a
ng

us
tir

os
tr

is
 

M
er

gu
s 

al
be

llu
s 

M
er

gu
s 

m
er

ga
ns

er
N

et
ta

 r
uf

in
a 

N
et

ta
pu

s 
au

rit
us

 
Ta

do
rn

a 
fe

rr
ug

in
ea

 

Fl
am

in
go

s
P

ho
en

ic
op

te
ru

s 
an

di
nu

s
P

ho
en

ic
op

te
ru

s 
ch

ile
ns

is
P

ho
en

ic
op

te
ru

s 
ja

m
es

i
P

ho
en

ic
op

te
ru

s 
m

in
or

P
ho

en
ic

op
te

ru
s 

ru
be

r

G
re

b
es

Po
di

ce
ps

 ta
cz

an
ow

sk
ii

Ta
ch

yb
ap

tu
s 

ru
fo

la
va

tu
s

H
er

o
ns

A
rd

ea
 c

in
er

ea
 

A
rd

ea
 c

oc
oi

 
A

rd
ea

 p
ur

pu
re

a 
A

rd
eo

la
 r

al
lo

id
es

 
B

ot
au

ru
s 

st
el

la
ris

 
Ix

ob
ry

ch
us

 m
in

ut
us

 
N

yc
tic

or
ax

 n
yt

ic
or

ax
 

Ib
is

es
 a

nd
 s

p
o

o
nb

ill
s

E
ud

oc
im

us
 r

ub
er

P
la

ta
le

a 
le

uc
or

od
ia

 
P

la
ta

le
a 

m
in

or
 

P
le

ga
di

s 
fa

lc
in

el
lu

s

R
ai

ls
 a

nd
 g

al
lin

ul
es

Fu
lic

a 
cr

is
ta

ta
 

Po
rp

hy
rio

 p
or

ph
yr

io

S
ti

lt
s

H
im

an
to

pu
s 

no
va

ez
el

an
di

ae

S
to

rk
s

C
ic

on
ia

 c
ic

on
ia

 
C

ic
on

ia
 n

ig
ra

 

R
EP

T
IL

ES
C

ro
co

d
ile

s 
an

d
 a

lli
ga

to
rs

A
lli

ga
to

r 
si

ne
ns

is
C

ro
co

dy
lu

s 
ac

ut
us

C
ro

co
dy

lu
s 

m
in

do
re

ns
is

C
ro

co
dy

lu
s 

pa
lu

st
ris

C
ro

co
dy

lu
s 

po
ro

su
s

G
ha

ri
al

G
av

ia
lis

 g
an

ge
tic

us

Tu
rt

le
s

B
at

ag
ur

 b
as

ka
C

al
la

gu
r 

bo
rn

eo
en

si
s

FI
S

H
ES

Pa
d

d
le

fi
sh

Po
ly

od
on

 s
pa

th
ul

a

S
tu

rg
eo

ns
A

ci
pe

ns
er

 b
ae

rii
A

ci
pe

ns
er

 g
ue

ld
en

st
ae

dt
ii

A
ci

pe
ns

er
 n

ac
ca

rii
A

ci
pe

ns
er

 s
in

en
si

s
A

ci
pe

ns
er

 s
te

lla
tu

s
A

ci
pe

ns
er

 tr
an

sm
on

ta
nu

s
A

m
ur

 R
iv

er
 F

is
he

ry
-C

hi
na

A
m

ur
 R

iv
er

 F
is

he
ry

-R
us

si
a

H
us

o 
hu

so

Fi
gu

re
 1

1.
Th

e 
ba

se
 li

ne
 in

fo
rm

at
io

n 
is

 t
ak

en
fr

om
 P

ro
je

ct
 A

qu
a,

 a
 p

ro
je

ct
 d

es
ig

ne
d 

to
do

cu
m

en
t 

in
fo

rm
at

io
n 

on
 m

or
e 

th
an

 6
00

 w
at

er
bo

di
es

 ju
dg

ed
 w

or
th

y 
of

 c
on

se
rv

at
io

n 
(L

ut
he

r



26
LI

V
IN

G
 P

LA
N

E
T 

R
E

P
O

R
T 

19
98

an
d 

R
zó

sk
a 

19
71

). 
S

om
e 

of
 t

he
 P

ro
je

ct
 A

qu
a

da
ta

 a
pp

ea
r 

to
 h

av
e 

be
en

 c
ol

le
ct

ed
 in

 1
97

0,
bu

t 
th

e 
pu

bl
is

he
d 

in
fo

rm
at

io
n 

re
la

te
s

es
se

nt
ia

lly
 t

o 
th

e 
19

60
s.

 A
 s

ub
st

an
tia

l n
um

be
r

of
 la

ke
s 

tr
ea

te
d 

in
 P

ro
je

ct
 A

qu
a

ar
e 

al
so

 t
re

at
ed

in
 la

te
r 

in
fo

rm
at

io
n 

so
ur

ce
s,

 s
uc

h 
as

 t
he

D
ire

ct
or

y 
of

 A
si

an
 W

et
la

nd
s

(S
co

tt
 1

98
9)

 a
nd

th
e 

La
ke

s 
D

at
ab

as
e

(IL
E

C
 w

eb
 s

ite
), 

an
d 

in
th

es
e 

ca
se

s 
it 

is
 o

ft
en

 p
os

si
bl

e 
to

 m
ak

e 
an

as
se

ss
m

en
t 

at
 a

 la
te

r 
tim

e 
po

in
t 

an
d 

so
de

te
rm

in
e 

th
e 

ex
te

nt
 o

f 
ch

an
ge

. E
nt

rie
s 

fo
r 

93
 la

ke
s 

w
er

e 
co

m
pa

re
d 

an
d 

ea
ch

 g
iv

en
 a

si
m

pl
e 

sc
or

e 
ac

co
rd

in
g 

to
 w

he
th

er
 t

he
ir

co
nd

iti
on

 a
pp

ea
rs

 t
o 

ha
ve

 d
ec

lin
ed

 (o
r 

im
pa

ct
s

in
cr

ea
se

d)
, s

ta
ye

d 
th

e 
sa

m
e,

 o
r 

im
pr

ov
ed

.
Th

re
e 

ca
te

go
rie

s 
of

 in
fo

rm
at

io
n 

w
er

e 
us

ed
 

in
 t

he
 s

co
rin

g:
 p

re
se

nt
 u

sa
ge

; 
th

re
at

s 
fr

om
po

ss
ib

le
 o

r 
pr

op
os

ed
 d

ev
el

op
m

en
ts

; 
an

d 
ot

he
r

in
fo

rm
at

io
n.

 N
o 

ch
an

ge
 w

ill
 s

om
et

im
es

 m
ea

n
no

 n
ew

 in
fo

rm
at

io
n.

 T
he

 r
es

ul
ts

 a
re

 b
as

ed
 o

n
un

ev
en

 s
am

pl
in

g 
an

d 
no

n-
st

an
da

rd
 r

ep
or

tin
g,

bu
t 

m
ay

 b
e 

ta
ke

n 
as

 a
 v

al
id

 in
di

ca
tio

n 
of

 t
he

ge
ne

ra
l d

ire
ct

io
n 

of
 c

ha
ng

e 
ov

er
 r

ec
en

t
de

ca
de

s.
 H

ow
ev

er
, n

ot
 a

ll 
re

m
ed

ia
l m

ea
su

re
s

ta
ke

n 
w

ith
in

 t
he

 p
as

t 
10

 y
ea

rs
 o

r 
so

, o
r 

th
ei

r
be

ne
fic

ia
l e

ff
ec

ts
, w

ill
 h

av
e 

be
en

 r
ep

or
te

d 
in

th
e 

in
fo

rm
at

io
n 

so
ur

ce
s 

us
ed

. 

Pa
ge

 1
0 

M
A

R
IN

E 
EC

O
S

Y
S

T
EM

S

Fi
gu

re
 1

2.
It 

w
as

 p
os

si
bl

e 
to

 lo
ca

te
 q

ua
lit

at
iv

e
in

fo
rm

at
io

n 
on

 p
op

ul
at

io
n 

tr
en

ds
 f

or
 1

16
m

ar
in

e 
ve

rt
eb

ra
te

 s
pe

ci
es

 a
nd

 e
st

im
at

e 
w

ith
 c

on
si

de
ra

bl
e 

co
nf

id
en

ce
 w

he
th

er
 

th
ei

r 
nu

m
be

rs
 w

er
e 

de
cr

ea
si

ng
, s

ta
bl

e,
 o

r
in

cr
ea

si
ng

. T
he

 t
ot

al
 n

um
be

r 
of

 s
pe

ci
es

 in
 e

ac
h

ca
te

go
ry

 f
or

 e
ac

h 
tim

e 
pe

rio
d 

w
as

 u
se

d 
to

de
m

on
st

ra
te

 t
he

 g
en

er
al

 s
ta

tu
s 

of
 g

lo
ba

l
m

ar
in

e 
bi

od
iv

er
si

ty
 a

t 
th

at
 t

im
e.

 T
he

 s
ta

tu
s 

fo
r 

ea
ch

 t
im

e 
pe

rio
d 

is
 a

n 
in

di
ca

tio
n 

of
 a

ny
ch

an
ge

s 
in

 t
he

 g
en

er
al

 s
ta

tu
s 

of
 g

lo
ba

l m
ar

in
e

ec
os

ys
te

m
s 

fr
om

 t
he

 1
97

0s
 t

hr
ou

gh
 t

o 
19

97
.

Th
e 

sp
ec

ie
s 

in
 t

he
 s

am
pl

e 
co

ns
is

t 
of

 3
6

m
am

m
al

s 
– 

m
ar

in
e 

ot
te

rs
, s

ire
ni

an
s,

se
al

s,
 

fu
r 

se
al

s 
an

d 
se

a 
lio

ns
, b

al
ee

n 
w

ha
le

s,
 

to
ot

he
d 

w
ha

le
s,

 a
nd

 d
ol

ph
in

s;
 4

0 
bi

rd
s 

–
al

ba
tr

os
se

s,
 g

an
ne

ts
 a

nd
 b

oo
bi

es
, a

nd
pe

ng
ui

ns
; 

7 
re

pt
ile

s 
– 

m
ar

in
e 

tu
rt

le
s;

 a
nd

 3
3

fis
he

s 
– 

co
ds

, f
la

tf
is

h,
 h

er
rin

gs
, s

ol
e,

 s
ea

pe
rc

h
an

d 
re

df
is

h,
 t

un
a 

an
d 

m
ac

ke
re

l, 
an

d 
ot

he
r

m
ar

in
e 

fis
h.

 

Fi
gu

re
 2

c 
an

d
 M

ap
 5

.Q
ua

nt
ita

tiv
e 

po
pu

la
tio

n
da

ta
 f

ro
m

 m
or

e 
th

an
 o

ne
 p

oi
nt

 in
 t

im
e 

w
er

e
av

ai
la

bl
e 

fo
r 

87
 o

ut
 o

f 
th

e 
11

6 
sp

ec
ie

s.
 T

he
se

da
ta

 p
oi

nt
s 

w
er

e 
us

ed
 t

o 
ca

lc
ul

at
e 

th
e 

m
ar

in
e

ec
os

ys
te

m
s 

in
de

x.
 A

s 
w

ith
 t

he
 f

re
sh

w
at

er
ec

os
ys

te
m

s,
 t

he
 m

ar
in

e 
ec

os
ys

te
m

s 
in

de
x

re
pr

es
en

ts
 t

he
 c

ha
ng

es
 f

ro
m

 1
97

0 
to

 1
99

5 
of

 a
hy

po
th

et
ic

al
 p

op
ul

at
io

n 
th

at
 is

 t
yp

ic
al

 o
f 

th
e

sa
m

pl
e 

as
 a

 w
ho

le
. T

he
 a

pp
ro

xi
m

at
e 

lo
ca

tio
ns

of
 a

 s
el

ec
tio

n 
of

 t
he

 p
op

ul
at

io
ns

 u
se

d 
ar

e
sh

ow
n 

in
 M

ap
 5

. T
he

 8
7 

sp
ec

ie
s 

ar
e:

M
A

M
M

A
LS

 
S

ea
 o

tt
er

 
E

nh
yd

ra
 lu

tr
is

Fu
r 

se
al

s 
A

rc
to

ce
ph

al
us

 a
us

tr
al

is
A

rc
to

ce
ph

al
us

 f
or

st
er

i
A

rc
to

ce
ph

al
us

 g
al

ap
ag

oe
ns

is
A

rc
to

ce
ph

al
us

 p
hi

lip
pi

i
A

rc
to

ce
ph

al
us

 p
us

ill
us

A
rc

to
ce

ph
al

us
 to

w
ns

en
di

A
rc

to
ce

ph
al

us
 tr

op
ic

al
is

C
al

lo
rh

in
us

 u
rs

in
us

M
o

nk
 s

ea
ls

 
M

on
ac

hu
s 

m
on

ac
hu

s
M

on
ac

hu
s 

sc
ha

ui
ns

la
nd

i

S
ea

 li
o

ns
 

E
um

et
op

ia
s 

ju
ba

tu
s

N
eo

ph
oc

a 
ci

ne
re

a
O

ta
ria

 b
yr

on
ia

P
ho

ca
rc

to
s 

ho
ok

er
i

Za
lo

ph
us

 c
al

ifo
rn

ia
nu

s

B
al

ee
n 

w
ha

le
s

E
sc

hr
ic

ht
iu

s 
ro

bu
st

us
B

al
ae

na
 m

ys
tic

et
us

B
al

ae
no

pt
er

a 
bo

re
al

is
B

al
ae

no
pt

er
a 

ed
en

i
B

al
ae

no
pt

er
a 

m
us

cu
lu

s
B

al
ae

no
pt

er
a 

ph
ys

al
us

M
eg

ap
te

ra
 n

ov
ae

an
gl

ia
e

To
o

th
ed

 w
ha

le
s

D
el

ph
in

ap
te

ru
s 

le
uc

as

M
an

at
ee

 
Tr

ic
he

ch
us

 m
an

at
us

B
IR

D
S

A
lb

at
ro

ss
es

 
D

io
m

ed
ea

 a
lb

at
ru

s
D

io
m

ed
ea

 a
m

st
er

da
m

en
si

s
D

io
m

ed
ea

 c
au

ta
D

io
m

ed
ea

 c
hl

or
or

hy
nc

ho
s

D
io

m
ed

ea
 e

xu
la

ns
D

io
m

ed
ea

 im
m

ut
ab

ili
s

D
io

m
ed

ea
 ir

ro
ra

ta
D

io
m

ed
ea

 m
el

an
op

hr
is

G
an

ne
ts

 a
nd

 b
o

o
b

ie
s 

M
or

us
 b

as
sa

nu
s

M
or

us
 c

ap
en

si
s

Pa
pa

su
la

 a
bb

ot
ti

Su
la

 d
ac

ty
la

tr
a

Su
la

 s
ul

a
Su

la
 v

ar
ie

ga
ta

Pe
ng

ui
ns

A
pt

en
od

yt
es

 f
or

st
er

i
A

pt
en

od
yt

es
 p

at
ag

on
ic

us
E

ud
yp

te
s 

pa
ch

yr
hy

nc
hu

s
E

ud
yp

te
s 

ro
bu

st
us

M
eg

ad
yt

es
 a

nt
ip

od
es

P
yg

os
ce

lis
 a

de
lia

e
P

yg
os

ce
lis

 p
ap

ua
Sp

he
ni

sc
us

 d
em

er
su

s
Sp

he
ni

sc
us

 h
um

bo
ld

ti
Sp

he
ni

sc
us

 m
en

di
cu

lu
s

R
EP

T
IL

ES
 

Tu
rt

le
s

C
ar

et
ta

 c
ar

et
ta

C
he

lo
ni

a 
m

yd
as

D
er

m
oc

he
ly

s 
co

ria
ce

a
Le

pi
do

ch
el

ys
 k

em
pi

i
Le

pi
do

ch
el

ys
 o

liv
ac

ea

FI
S

H
ES

 
C

o
d

s
G

ad
us

 m
ac

ro
ce

ph
al

us
G

ad
us

 m
or

hu
a

M
el

an
og

ra
m

m
us

 a
eg

le
fin

us
M

er
la

ng
iu

s 
m

er
la

ng
us

M
er

lu
cc

iu
s 

pr
od

uc
tu

s
Po

lla
ch

iu
s 

vi
re

ns
Th

er
ag

ra
 c

ha
lc

og
ra

m
m

a
Tr

is
op

te
ru

s 
es

m
ar

ki
i

Fl
at

fi
sh

A
th

er
es

th
es

 s
to

m
ia

s
H

ip
po

gl
os

so
id

es
 e

lla
ss

od
on

H
ip

po
gl

os
so

id
es

 p
la

te
ss

oi
de

s
Le

pi
do

ps
et

ta
 b

ili
ne

at
a

Li
m

an
da

 a
sp

er
a

P
le

ur
on

ec
te

s 
fe

rr
ug

in
eu

s
P

le
ur

on
ec

te
s 

pl
at

es
sa

P
le

ur
on

ec
te

s 
qu

ad
rit

ub
er

cu
la

tu
s

P
se

ud
op

le
ur

on
ec

te
s 

am
er

ic
an

us
R

ei
nh

ar
dt

iu
s 

hi
pp

og
lo

ss
oi

de
s

So
le

a 
so

le
a

H
er

ri
ng

s
C

lu
pe

a 
ha

re
ng

us
C

lu
pe

a 
pa

lla
si

Sp
ra

ttu
s 

sp
ra

ttu
s

S
ea

p
er

ch
 a

nd
 r

ed
fi

sh
Se

ba
st

es
 a

lu
tu

s
Se

ba
st

es
 m

en
te

lla
Se

ba
st

ol
ob

us
 a

la
sc

an
us

Tu
na

s 
an

d
 m

ac
ke

re
l

Th
un

nu
s 

al
ba

ca
re

s
Th

un
nu

s 
ob

es
us

Th
un

nu
s 

th
yn

nu
s

Sc
om

be
r 

sc
om

br
us

O
th

er
 m

ar
in

e 
fi

sh
A

no
pl

op
om

a 
fim

br
ia

M
al

lo
tu

s 
vi

llo
su

s
P

le
ur

og
ra

m
m

us
 m

on
op

te
ry

gi
us

U
ro

ph
yc

is
 te

nu
is

Pa
ge

 1
2 

G
R

A
IN

 C
O

N
S

U
M

P
T

IO
N

Fi
g

ur
es

 1
3 

to
 1

5 
an

d
 M

ap
 6

.
A

ll 
da

ta
 c

am
e

fr
om

 t
he

 F
A

O
S

TA
T 

da
ta

ba
se

 o
f 

na
tio

na
l g

ra
in

an
d 

m
ea

t 
pr

od
uc

tio
n 

an
d 

tr
ad

e.
 G

ra
in

-
eq

ui
va

le
nt

 c
on

su
m

pt
io

n 
w

as
 c

al
cu

la
te

d 
as

 t
he

co
ns

um
pt

io
n 

of
 g

ra
in

, p
lu

s 
its

 in
di

re
ct

co
ns

um
pt

io
n 

in
 t

he
 f

or
m

 o
f 

m
ea

t,
 p

lu
s 

se
ed

,
pr

oc
es

se
d,

 a
nd

 w
as

te
 g

ra
in

. I
n 

ca
lc

ul
at

in
g 

a
co

un
tr

y‘
s 

co
ns

um
pt

io
n,

 a
ll 

im
po

rt
s 

an
d

ex
po

rt
s 

of
 g

ra
in

, m
ea

t,
 a

nd
 p

ou
ltr

y 
w

er
e 

ta
ke

n
in

to
 a

cc
ou

nt
. 

A
pa

rt
 f

ro
m

 t
he

 in
he

re
nt

 in
ef

fic
ie

nc
y 

of
co

nv
er

tin
g 

ve
ge

ta
bl

e 
m

at
te

r 
in

to
 m

ea
t,

 a
ni

m
al

s
ar

e 
al

so
 m

or
e 

de
m

an
di

ng
 o

f 
w

at
er

 a
nd

 e
ne

rg
y

th
an

 c
ro

ps
 (s

ee
 t

ab
le

). 
Th

e 
fo

llo
w

in
g 

co
nv

er
si

on

T
E

C
H

N
IC

A
L

 N
O

T
E

S
 c

on
tin

ue
d



27
LI

V
IN

G
 P

LA
N

E
T 

R
E

P
O

R
T 

19
98

fa
ct

or
s 

w
er

e 
us

ed
 t

o 
co

nv
er

t 
fr

om
 m

ea
t 

in
to

gr
ai

n 
co

ns
um

pt
io

n 
(k

g 
of

 g
ra

in
 p

er
 k

g 
of

 m
ea

t)
:

be
ef

 a
nd

 v
ea

l 5
.0

; 
pi

g 
m

ea
t 

3.
5;

 m
ut

to
n 

an
d

go
at

 1
.8

; 
po

ul
tr

y 
2.

25
.

Fo
o

d
, e

ne
rg

y,
 a

nd
 w

at
er

 r
eq

ui
re

m
en

ts
 o

f
cr

o
p

s 
an

d
 li

ve
st

o
ck

Fo
od

gr
ai

n 
en

er
gy

 
w

at
er

 
re

qu
ire

m
en

t: 
re

qu
ire

m
en

t:
re

qu
ire

m
en

t: 
kg

 g
ra

in
 in

pu
t p

er
 

Jo
ul

e 
in

pu
t 

lit
re

s 
pe

r 

kg
 m

ea
t o

ut
pu

t
pe

r J
ou

le
 o

ut
pu

t
kg

 m
ea

t 

(F
AO

)
(L

ün
ze

r 1
99

2)
(P

im
en

te
l 1

99
7)

w
he

at
0

0.
1-

0.
4

90
0

m
ai

ze
0

1 
40

0
ric

e
0

0.
1-

0.
4

1 
91

0
m

ilk
0.

8-
8

eg
gs

0.
5-

10
po

ul
try

 
2.

0-
2.

5
7

3 
50

0
(b

at
te

ry
-fa

rm
ed

)
po

rk
3.

0-
4.

0
be

ef
 (i

nd
us

tri
al

3.
0-

7.
0

35
10

0 
00

0
pr

od
uc

tio
n)

Pa
ge

 1
4 

M
A

R
IN

E 
FI

S
H

 C
O

N
S

U
M

P
T

IO
N

Fi
gu

re
 1

6.
 A

nn
ua

l d
at

a 
on

 f
is

h 
pr

od
uc

tio
n

19
61

-1
98

3 
co

m
e 

fr
om

 F
A

O
S

TA
T 

an
d 

in
cl

ud
e

al
lm

ar
in

e 
fis

h,
 c

ru
st

ac
ea

ns
, m

ol
lu

sc
s 

an
d

ce
ph

al
po

ds
, c

ap
tu

re
 a

nd
 c

ul
tu

re
 f

is
he

rie
s;

19
84

-1
99

5 
da

ta
 c

om
e 

fr
om

 F
A

O
 r

ec
en

t 
tr

en
ds

in
 g

lo
ba

l f
is

he
ry

 p
ro

du
ct

io
n 

(w
w

w
.f

ao
.o

rg
)

w
hi

ch
 in

cl
ud

es
 a

ll 
of

 t
he

 a
bo

ve
 e

xc
ep

t 
th

os
e

pr
od

uc
ed

 b
y 

m
ar

ic
ul

tu
re

.

Fi
g

u
re

s 
17

 a
nd

 1
8 

an
d

 M
ap

 7
.

Th
e 

st
at

is
tic

s
on

 f
is

h 
co

ns
um

pt
io

n 
ca

m
e 

fr
om

 t
he

 F
A

O
S

TA
T

da
ta

ba
se

 o
n 

nu
tr

iti
on

 a
nd

 F
A

O
 F

is
he

rie
s

D
ep

ar
tm

en
t 

(F
A

O
 1

99
7,

 G
ra

in
ge

r 
an

d 
G

ar
ci

a
19

96
). 

C
on

su
m

pt
io

n 
in

cl
ud

es
 m

ar
in

e 
fis

h,
cr

us
ta

ce
an

s,
 c

ep
ha

lo
po

ds
 a

nd
 o

th
er

 m
ol

lu
sc

s,
an

d 
no

n-
fo

od
 f

is
h 

m
ea

l a
nd

 f
is

h 
oi

l. 
A

ll
im

po
rt

s
an

d 
ex

po
rt

s 
of

 b
ot

h 
fo

od
 f

is
h 

an
d 

no
n-

fo
od

 f
is

h 
w

er
e 

ta
ke

n 
in

to
 a

cc
ou

nt
. F

re
sh

w
at

er
fis

h 
w

er
e 

no
t 

in
cl

ud
ed

, n
or

 w
as

 b
y-

ca
tc

h 
as

th
is

 is
 d

iff
ic

ul
t 

to
 a

tt
rib

ut
e 

to
 a

 c
on

su
m

er
co

un
tr

y.
 F

ar
m

ed
 (m

ar
ic

ul
tu

re
) f

is
h 

ar
e 

in
cl

ud
ed

in
 t

hi
s 

da
ta

se
t.

 T
he

 d
iff

er
re

nc
e 

in
 t

ot
al

 w
or

ld
fis

h 
co

ns
um

pt
io

n 
an

d 
to

ta
l w

or
ld

 f
is

h
pr

od
uc

tio
n 

in
 1

99
5 

is
 e

xp
la

in
ed

 b
y 

th
e

in
cl

us
io

n 
of

 f
ar

m
ed

 f
is

h 
in

 t
he

 c
on

su
m

pt
io

n
da

ta
 a

nd
 a

ls
o 

th
e 

in
cl

us
io

n 
of

 d
at

a 
fr

om
Ta

iw
an

, w
hi

ch
 a

re
 n

ot
 in

cl
ud

ed
 in

 t
he

pr
od

uc
tio

n 
da

ta
.

Pa
ge

 1
6 

W
O

O
D

 C
O

N
S

U
M

P
T

IO
N

Fi
g

u
re

 1
9.

Fi
gu

re
s 

on
 w

oo
d 

pr
od

uc
tio

n 
ca

m
e 

fr
om

 t
he

 F
A

O
S

TA
T 

fo
re

st
ry

 d
at

ab
as

e.
Th

e 
da

ta
 in

cl
ud

e 
fu

el
w

oo
d 

an
d 

in
du

st
ri

al
ro

un
dw

oo
d.

Th
e 

w
or

ld
’s

 f
or

es
ts

, m
an

ag
ed

 s
us

ta
in

ab
ly

,
co

ul
d 

st
ill

 p
ro

vi
de

 e
no

ug
h 

w
oo

d 
to

 m
ee

t 
cu

rr
en

t
ne

ed
s.

 O
n 

th
e 

ba
si

s 
of

 t
he

 w
or

ld
’s

 c
ur

re
nt

 f
or

es
t

co
ve

r 
an

d 
th

e 
po

te
nt

ia
l s

us
ta

in
ab

le
 y

ie
ld

s 
of

ei
gh

t 
di

ff
er

en
t 

fo
re

st
 t

yp
es

, a
llo

w
in

g 
fo

r 
10

 p
er

ce
nt

 p
ro

te
ct

ed
 a

re
as

 in
 e

ac
h,

 t
ot

al
 a

nn
ua

l y
ie

ld
co

ul
d 

be
 a

s 
hi

gh
 a

s 
4 

bi
lli

on
 c

ub
ic

 m
et

re
s 

(m
3 )

,
or

 0
.7

m
3

pe
r 

pe
rs

on
 p

er
 y

ea
r. 

Th
e 

ei
gh

t 
fo

re
st

ty
pe

s 
ar

e 
ba

se
d 

on
 t

he
 f

ou
r 

ty
pe

s 
us

ed
 t

o
cl

as
si

fy
 f

or
es

t 
ec

os
ys

te
m

s,
 in

co
rp

or
at

in
g

di
ff

er
en

ce
s 

be
tw

ee
n 

tr
op

ic
al

 f
or

es
t 

pr
od

uc
tiv

ity
in

 t
he

 A
m

er
ic

as
 a

nd
 t

he
 r

es
t 

of
 t

he
 w

or
ld

, p
lu

s
pl

an
ta

tio
ns

.

Fi
g

ur
es

 2
0 

an
d

 2
1 

an
d

 M
ap

 7
.

C
al

cu
la

tio
ns

w
er

e 
m

ad
e 

fr
om

 t
he

 F
A

O
S

TA
T 

da
ta

ba
se

 o
f

na
tio

na
l p

ro
du

ct
io

n,
 im

po
rt

s,
 a

nd
 e

xp
or

ts
 o

f
w

oo
d 

an
d 

w
oo

d 
pr

od
uc

ts
. W

oo
d 

us
ed

 f
or

fu
el

or
 t

im
be

r 
is

 m
ea

su
re

d 
in

 m
3 .

 P
ul

p 
an

d
pa

pe
r 

co
ns

um
pt

io
n,

 w
hi

ch
 is

 m
ea

su
re

d 
in

to
nn

es
, h

as
 b

ee
n 

co
nv

er
te

d 
ba

ck
 in

to
 m

3
of

w
oo

d 
ra

w
 m

at
er

ia
l e

qu
iv

al
en

t 
(w

rm
e)

.
C

on
ve

rs
io

n 
fa

ct
or

s 
va

ry
 f

or
 e

ac
h 

pr
od

uc
t 

fr
om

pa
pe

r 
m

ill
 t

o 
pa

pe
r 

m
ill

 a
nd

 f
ro

m
 c

ou
nt

ry
 t

o
co

un
tr

y 
bu

t,
 f

or
 r

ea
so

ns
 o

f 
pr

ac
tic

al
ity

, a
ge

ne
ra

l s
et

 o
f 

fa
ct

or
s 

w
as

 u
se

d 
to

 c
on

ve
rt

di
ff

er
en

t 
ty

pe
s 

of
 p

ul
p 

an
d 

pa
pe

r 
in

to
 w

rm
e 

(in
m

3
w

rm
e 

pe
r 

to
nn

e)
: 

m
ec

ha
ni

ca
l p

ul
p 

2.
5;

ch
em

ic
al

 p
ul

p 
5.

0;
 s

em
i- 

ch
em

ic
al

 p
ul

p 
2.

75
;

di
ss

ol
vi

ng
 p

ul
p 

2.
5;

 n
ew

sp
rin

t 
2.

8;
 w

rit
in

g 
an

d
pr

in
tin

g 
pa

pe
r 

3.
5;

 o
th

er
 p

ap
er

 a
nd

 p
ap

er
bo

ar
d

2.
5.

 S
aw

nw
oo

d,
 w

oo
d-

ba
se

d 
pa

ne
ls

, a
nd

fib
re

bo
ar

d 
w

er
e 

no
t 

co
nv

er
te

d 
as

 t
he

 w
oo

d
w

as
te

 g
en

er
at

ed
 in

 t
he

ir 
pr

od
uc

tio
n 

is
 u

su
al

ly
us

ed
 e

ls
ew

he
re

 in
 t

he
 in

du
st

ry
 f

or
 f

ib
re

, p
ul

p,
or

 e
ne

rg
y.

 
N

at
io

na
l c

on
su

m
pt

io
n 

of
 w

rm
e 

is
 e

st
im

at
ed

as
 t

he
 v

ol
um

e 
of

 p
ro

du
ct

io
n 

of
 w

oo
d 

ra
w

m
at

er
ia

l, 
pl

us
 t

he
 v

ol
um

e 
of

 n
et

 t
ra

de
 in

 a
ll

w
oo

d 
ra

w
 m

at
er

ia
l a

nd
 p

ro
du

ct
s.

Pa
ge

 2
0 

FR
ES

H
W

A
T

ER
 W

IT
H

D
R

A
W

A
LS

A
cc

or
di

ng
 t

o 
Po

st
el

 e
t 

al
.(

19
96

), 
hu

m
an

ity
 n

ow
us

es
 5

4 
pe

r 
ce

nt
 o

f 
fr

es
hw

at
er

 r
un

of
f 

th
at

 is
ge

og
ra

ph
ic

al
ly

 a
nd

 t
em

po
ra

lly
 a

cc
es

si
bl

e.

Fi
gu

re
s 

22
 t

o 
24

 a
nd

 M
ap

 9
.A

nn
ua

l
w

ith
dr

aw
al

s 
of

 f
re

sh
w

at
er

 p
er

 p
er

so
n 

by
 c

ou
nt

ry
an

d 
re

gi
on

 c
am

e 
fr

om
 u

np
ub

lis
he

d 
da

ta
 o

n
fr

es
hw

at
er

 r
es

ou
rc

es
 a

nd
 a

va
ila

bi
lit

y 
fr

om
 a

st
ud

y 
le

d 
by

 t
he

 R
us

si
an

 S
ta

te
 H

yd
ro

lo
gi

ca
l

In
st

itu
te

 (S
hi

kl
om

an
ov

 e
t 

al
.),

 u
nd

er
ta

ke
n 

fo
r 

th
e

U
ni

te
d 

N
at

io
ns

 (W
M

O
 e

t 
al

.1
99

7)
. S

om
e

st
ud

ie
s 

pr
ef

er
 t

o 
m

ea
su

re
 e

ac
h 

co
un

tr
y‘

s
w

ith
dr

aw
al

s 
of

 f
re

sh
w

at
er

 a
s 

a 
fr

ac
tio

n 
of

 it
s

an
nu

al
 r

en
ew

ab
le

 r
es

ou
rc

e.
 H

ow
ev

er
, t

hi
s

m
as

ks
 t

he
 f

ac
t 

th
at

 in
 m

an
y 

co
un

tr
ie

s
fr

es
hw

at
er

 m
ay

 n
ot

 b
e 

ac
ce

ss
ib

le
 t

hr
ou

gh
ou

t
th

e 
co

un
tr

y 
or

 a
va

ila
bl

e 
th

ro
ug

ho
ut

 t
he

 y
ea

r. 
Th

e
Sa

he
l r

eg
io

n,
 f

or
 e

xa
m

pl
e,

 f
ac

es
 s

ev
er

e 
w

at
er

sh
or

ta
ge

s 
al

th
ou

gh
 it

 u
se

s 
le

ss
 t

ha
n 

10
 p

er
 c

en
t

of
 it

s 
an

nu
al

 r
en

ew
ab

le
 f

re
sh

w
at

er
 r

es
ou

rc
e.

Pa
ge

 2
2 

C
A

R
B

O
N

 D
IO

X
ID

E 
EM

IS
S

IO
N

S

Fi
gu

re
s 

25
 t

o 
27

 a
nd

 M
ap

 1
0.

Th
e 

da
ta

 in
cl

ud
e

em
is

si
on

s 
fr

om
 t

he
 c

om
bu

st
io

n 
of

 f
os

si
l f

ue
ls

(c
oa

l, 
oi

l, 
an

d 
na

tu
ra

l g
as

), 
ga

s 
fla

rin
g,

 c
em

en
t

m
an

uf
ac

tu
re

, a
nd

 b
un

ke
r 

fu
el

s,
 f

ro
m

 M
ar

la
nd

an
d 

B
od

en
 (1

99
8)

. G
as

 f
la

rin
g 

is
 t

he
 b

ur
ni

ng
 o

f
un

w
an

te
d 

na
tu

ra
l g

as
 a

t 
oi

l w
el

l-h
ea

ds
. T

he
m

an
uf

ac
tu

re
 o

f 
ce

m
en

t 
re

le
as

es
 C

O
2

fr
om

 t
he

br
ea

kd
ow

n 
of

 c
al

ci
um

 c
ar

bo
na

te
. B

un
ke

r 
fu

el
s

ar
e 

us
ed

 in
 in

te
rn

at
io

na
l m

ar
in

e 
an

d 
av

ia
tio

n
tr

an
sp

or
t. 

C
on

ve
nt

io
na

l e
m

is
si

on
s 

in
ve

nt
or

ie
s

om
it 

bu
nk

er
 f

ue
ls

 f
ro

m
 n

at
io

na
l a

cc
ou

nt
s

be
ca

us
e 

of
 t

he
 p

ro
bl

em
 o

f 
at

tr
ib

ut
in

g 
th

em
 t

o
an

y 
on

e 
co

un
tr

y.
 H

ow
ev

er
, a

s 
bu

nk
er

 f
ue

ls
 a

re
re

sp
on

si
bl

e 
fo

r 
2-

3 
pe

r 
ce

nt
 o

f 
gl

ob
al

 e
m

is
si

on
s,

an
d 

pe
rh

ap
s 

as
 m

uc
h 

as
 1

0 
pe

r 
ce

nt
 o

f 
gl

ob
al

w
ar

m
in

g,
 t

he
y 

ha
ve

 b
ee

n 
in

cl
ud

ed
 a

nd
at

tr
ib

ut
ed

 t
o 

th
e 

co
un

tr
y 

in
 w

hi
ch

 t
he

 f
ue

l i
s

lo
ad

ed
 o

n 
to

 t
he

 a
irc

ra
ft

 o
r 

sh
ip

. S
in

ga
po

re
 h

as
hi

gh
 p

er
 p

er
so

n 
em

is
si

on
s 

in
 p

ar
t 

be
ca

us
e 

it 
is

an
 in

te
rn

at
io

na
l t

ra
ns

po
rt

 h
ub

.

Pa
ge

 2
4 

C
EM

EN
T

 C
O

N
S

U
M

P
T

IO
N

Fi
gu

re
s 

28
 t

o
 3

0 
an

d
 M

ap
 1

1.
N

at
io

na
l d

at
a 

on
ce

m
en

t 
pr

od
uc

tio
n 

w
er

e 
us

ed
 w

he
re

 d
at

a 
on

co
ns

um
pt

io
n 

ar
e 

no
t 

av
ai

la
bl

e.
 P

ro
du

ct
io

n 
is

 a
n

ad
eq

ua
te

 s
ub

st
itu

te
 f

or
 c

on
su

m
pt

io
n 

as
 m

os
t

ce
m

en
t 

is
 c

on
su

m
ed

 w
ith

in
 t

he
 p

ro
du

ci
ng

co
un

tr
y 

an
d 

gr
ou

nd
 d

el
iv

er
ie

s 
of

 c
em

en
t

ge
ne

ra
lly

 d
o 

no
t 

ex
ce

ed
 1

50
km

. M
ar

la
nd

 a
nd

B
od

en
 (1

99
8)

 g
iv

e 
fig

ur
es

 o
n 

C
O

2
em

is
si

on
s

fr
om

 c
em

en
t 

m
an

uf
ac

tu
re

, w
hi

ch
 h

av
e 

be
en

co
nv

er
te

d 
in

to
 c

em
en

t 
pr

od
uc

tio
n 

at
 a

 r
at

e 
of

 
2 

to
nn

es
 o

f 
ce

m
en

t 
pe

r 
to

nn
e 

of
 C

O
2. 

D
at

a 
on

 c
on

su
m

pt
io

n 
ar

e 
av

ai
la

bl
e 

fo
r 

th
e 

to
p 

15
 c

on
su

m
in

g 
co

un
tr

ie
s 

fr
om

 t
he

 C
en

tr
e 

fo
r

C
on

cr
et

e 
In

fo
rm

at
io

n 
(1

99
7)

.



N
A

T
IO

N
A

L
 A

N
D

 R
E

G
IO

N
A

L
 C

O
N

S
U

M
P

T
IO

N
 u

ni
ts

 p
er

 p
er

so
n 

pe
r 

ye
ar

, 1
99

5

LI
V

IN
G

 P
LA

N
E

T 
R

E
P

O
R

T 
19

98
28

P
O

P
U

LA
T

IO
N

G
R

A
IN

FI
S

H
W

O
O

D
FR

ES
H

W
A

T
ER

C
O

2
C

EM
EN

T
C

O
N

S
U

M
P

T
IO

N
P

R
ES

S
U

R
E 

C
ou

nt
ry

To
ta

l 
M

ea
t

Fo
od

 
S

ee
d,

 w
as

te
,

Fu
el

w
oo

d
Ti

m
be

r, 
pu

lp
, 

(k
g 

gr
ai

n-
(k

g 
gr

ai
n-

gr
ai

n
an

d 
pr

oc
es

si
ng

M
ar

in
e 

To
ta

l 
an

d 
ch

ar
co

al
an

d 
pa

pe
r

W
ith

dr
aw

al
s

E
m

is
si

on
s

(a
ve

ra
ge

(m
ill

io
ns

)
eq

ui
va

le
nt

)
eq

ui
va

le
nt

)
(k

g)
(k

g)
(k

g)
(m

3 
w

rm
e)

(m
3 )

(m
3

w
rm

e)
(m

3 )
(t

)
(k

g)
co

ns
um

er
 e

qu
iv

al
en

ts
)

W
o

rl
d

 a
ve

ra
ge

N
.A

31
6

12
5

15
2

40
15

.9
0.

58
0.

32
0.

26
64

4
4.

01
24

2
1.

00

A
FR

IC
A

A
lg

er
ia

27
.9

4
31

6
52

23
6

28
3.

6
0.

14
0.

08
0.

06
18

0
3.

32
22

2
0.

58
A

ng
ol

a
11

.0
7

11
1

42
63

6
10

.2
0.

63
0.

54
0.

09
57

0.
65

27
0.

41
B

en
in

5.
41

18
2

41
10

2
39

6.
1

1.
09

1.
03

0.
06

28
0.

13
70

0.
54

B
ot

sw
an

a
1.

49
25

1
94

13
3

24
6.

5
1.

07
1.

00
0.

07
81

1.
51

I.D
0.

71
B

ur
ki

na
 F

as
o

10
.3

2
24

7
3

20
8

37
0.

6
0.

97
0.

93
0.

04
40

0.
09

I.D
0.

52
B

ur
un

di
6.

39
64

14
34

16
0.

1
0.

78
0.

76
0.

02
20

0.
04

I.D
0.

32
C

am
er

oo
n

13
.2

3
17

1
44

10
9

17
6.

9
1.

17
0.

93
0.

23
38

0.
32

39
0.

55
C

en
tr

al
 A

fr
ic

an
 R

ep
.

3.
32

14
0

85
48

8
0.

2
1.

16
0.

98
0.

18
26

0.
08

I.D
0.

50
C

ha
d

6.
36

18
7

37
12

7
23

I.D
0.

72
0.

61
0.

11
34

0.
02

I.D
I.D

C
on

go
2.

59
11

8
54

59
5

23
.0

1.
45

0.
91

0.
54

20
0.

50
39

0.
77

C
on

go
, D

em
. R

ep
. (

Za
ire

)
43

.9
0

54
13

36
6

1.
8

1.
07

1.
00

0.
08

10
0.

06
2

0.
36

C
ôt

e 
d’

Iv
oi

re
14

.2
5

17
6

30
12

1
25

11
.1

0.
99

0.
81

0.
18

66
0.

75
35

0.
57

E
gy

pt
62

.9
3

35
2

60
25

1
41

4.
3

0.
11

0.
04

0.
07

88
1

1.
54

25
5

0.
73

E
rit

re
a

3.
53

I.D
21

I.D
I.D

I.D
I.D

I.D
I.D

57
I.D

I.D
I.D

E
th

io
pi

a
55

.0
5

I.D
27

I.D
I.D

0.
0

0.
86

0.
83

0.
03

36
0.

07
17

0.
33

G
ab

on
1.

32
21

2
11

6
80

16
33

.0
I.D

I.D
I.D

59
3.

00
99

0.
80

G
am

bi
a,

 T
he

1.
12

16
9

20
13

2
17

14
.6

1.
09

0.
99

0.
10

32
0.

19
I.D

0.
69

G
ha

na
17

.4
5

13
3

22
88

24
18

.8
1.

50
1.

44
0.

06
17

0.
24

80
0.

77
G

ui
ne

a
6.

70
15

1
16

11
0

24
6.

4
0.

72
0.

62
0.

10
14

0
0.

17
I.D

0.
48

G
ui

ne
a-

B
is

sa
u

1.
07

23
4

55
16

1
18

5.
2

0.
54

0.
39

0.
15

21
0.

23
I.D

0.
42

Ke
ny

a
28

.2
6

18
5

52
12

4
10

0.
2

1.
48

1.
41

0.
07

87
0.

24
53

0.
59

Le
so

th
o

2.
05

24
0

53
17

2
15

3.
9

I.D
I.D

I.D
30

I.D
I.D

I.D
Li

be
ria

3.
04

I.D
13

I.D
I.D

2.
0

2.
06

1.
74

0.
33

55
0.

12
I.D

I.D
Li

by
a

5.
41

28
9

67
19

3
29

5.
6

0.
17

0.
10

0.
07

87
9

7.
43

42
6

1.
09

M
ad

ag
as

ca
r

14
.7

6
20

4
68

11
4

22
5.

7
0.

74
0.

71
0.

03
1 

56
7

0.
08

4
0.

79
M

al
aw

i
11

.1
3

20
1

13
16

0
28

0.
2

0.
94

0.
89

0.
05

87
0.

07
13

0.
41

M
al

i
10

.8
0

27
7

56
19

4
27

0.
4

0.
61

0.
57

0.
04

16
2

0.
05

2
0.

37
M

au
rit

an
ia

2.
27

22
0

50
16

0
9

13
.6

0.
01

0.
00

0.
00

81
4

1.
38

16
5

0.
64

M
au

rit
iu

s
1.

12
27

6
10

7
15

8
11

32
.4

0.
16

0.
01

0.
15

32
2

2.
11

I.D
0.

84
M

or
oc

co
27

.0
3

35
8

50
26

2
46

16
.6

0.
13

0.
05

0.
08

42
7

1.
09

24
1

0.
72

M
oz

am
bi

qu
e

16
.0

0
10

9
20

83
7

1.
9

1.
15

1.
08

0.
07

41
0.

08
1

0.
42

N
am

ib
ia

1.
54

I.D
65

12
4

I.D
I.D

I.D
I.D

I.D
18

1
I.D

I.D
I.D

N
ig

er
9.

15
30

7
34

22
0

53
0.

1
0.

64
0.

60
0.

04
69

0.
13

3
0.

37
N

ig
er

ia
11

1.
72

19
6

27
12

5
43

5.
8

1.
00

0.
92

0.
08

42
0.

83
23

0.
51

R
w

an
da

7.
95

I.D
8

I.D
I.D

0.
2

0.
71

0.
68

0.
04

10
2

0.
07

1
0.

29
S

en
eg

al
8.

31
24

2
55

16
3

24
32

.3
0.

63
0.

54
0.

09
20

5
0.

46
71

0.
77

S
ie

rr
a 

Le
on

e
4.

51
14

4
15

11
5

14
10

.0
0.

74
0.

71
0.

03
99

0.
17

I.D
0.

51

0 
=

 n
eg

lig
ib

le
  

I.D
 =

 in
su

ff
ic

ie
nt

 d
at

a 
 N

.A
 =

 n
ot

 a
pp

lic
ab

le
  

To
ta

ls
 m

ay
 n

ot
 a

dd
 u

p 
du

e 
to

 r
ou

nd
in

g



29

P
O

P
U

LA
T

IO
N

G
R

A
IN

FI
S

H
W

O
O

D
FR

ES
H

W
A

T
ER

C
O

2
C

EM
EN

T
C

O
N

S
U

M
P

T
IO

N
P

R
ES

S
U

R
E 

C
ou

nt
ry

To
ta

l 
M

ea
t

Fo
od

 
S

ee
d,

 w
as

te
,

Fu
el

w
oo

d
Ti

m
be

r, 
pu

lp
, 

(k
g 

gr
ai

n-
(k

g 
gr

ai
n-

gr
ai

n
an

d 
pr

oc
es

si
ng

M
ar

in
e 

To
ta

l 
an

d 
ch

ar
co

al
an

d 
pa

pe
r

W
ith

dr
aw

al
s

E
m

is
si

on
s

(a
ve

ra
ge

un
its

 p
er

 p
er

so
n 

pe
r 

ye
ar

(m
ill

io
ns

)
eq

ui
va

le
nt

)
eq

ui
va

le
nt

)
(k

g)
(k

g)
(k

g)
(m

3 
w

rm
e)

(m
3 )

(m
3

w
rm

e)
(m

3 )
(t

)
(k

g)
co

ns
um

er
 e

qu
iv

al
en

ts
)

LI
V

IN
G

 P
LA

N
E

T 
R

E
P

O
R

T 
19

98

A
FR

IC
A

 c
on

t.
S

om
al

ia
9.

25
I.D

32
I.D

I.D
1.

2
0.

95
0.

94
0.

01
99

I.D
3

I.D
S

ou
th

 A
fr

ic
a

41
.4

7
33

3
12

4
18

7
23

28
.6

0.
56

0.
17

0.
39

35
9

7.
56

21
9

1.
19

S
ud

an
28

.1
0

23
3

56
15

8
18

0.
2

0.
91

0.
82

0.
09

63
3

0.
13

9
0.

56
Ta

nz
an

ia
29

.6
9

18
5

40
11

1
33

1.
4

1.
24

1.
17

0.
07

40
0.

09
27

0.
50

To
go

4.
14

14
4

28
91

25
8.

6
0.

58
0.

52
0.

06
28

0.
18

85
0.

41
Tu

ni
si

a
8.

90
29

6
56

20
2

38
7.

9
0.

49
0.

38
0.

12
38

1
1.

79
48

4
0.

89
U

ga
nd

a
21

.3
0

12
3

35
59

29
I.D

0.
81

0.
70

0.
11

9
0.

05
6

0.
37

Za
m

bi
a

9.
46

21
6

29
15

9
27

0.
9

1.
54

1.
42

0.
12

18
6

0.
27

32
0.

65
Zi

m
ba

bw
e

11
.2

6
18

8
24

14
6

17
0.

3
0.

72
0.

56
0.

16
13

6
0.

87
89

0.
44

R
eg

io
na

l a
ve

ra
ge

N
.A

19
4

42
13

0
25

6.
0

0.
80

0.
71

0.
09

22
9

1.
06

79
0.

55

M
ID

D
LE

 E
A

S
T

 A
N

D
 C

EN
T

R
A

L 
A

S
IA

A
fg

ha
ni

st
an

20
.1

4
I.D

31
I.D

I.D
I.D

0.
38

0.
30

0.
08

1 
77

3
0.

06
6

I.D
A

rm
en

ia
3.

60
30

1
56

14
7

99
I.D

I.D
I.D

I.D
1 

14
2

1.
01

56
I.D

A
ze

rb
ai

ja
n

7.
56

34
3

40
18

1
12

2
I.D

I.D
I.D

I.D
2 

25
7

5.
64

26
I.D

G
eo

rg
ia

5.
46

38
8

87
18

0
12

1
6.

2
I.D

I.D
I.D

74
3

1.
42

18
0.

64
Ira

n
67

.2
8

29
3

58
21

1
24

10
.7

0.
13

0.
04

0.
09

1 
27

2
3.

95
24

3
0.

96
Ira

q
20

.4
5

17
7

21
13

2
23

0.
2

0.
01

0.
01

0.
00

2 
55

6
4.

84
88

1
1.

57
Is

ra
el

5.
63

33
7

17
3

14
5

19
52

.5
0.

40
0.

00
0.

39
40

5
8.

56
62

3
1.

73
Jo

rd
an

5.
44

23
0

64
15

1
15

3.
2

0.
09

0.
00

0.
09

16
7

2.
59

73
6

0.
84

Ka
za

kh
st

an
17

.1
1

55
5

18
8

22
0

14
8

I.D
0.

00
0.

00
0.

00
2 

58
0

12
.9

5
10

5
1.

89
Ku

w
ai

t
1.

55
33

4
19

1
12

8
16

11
.5

0.
20

0.
04

0.
16

30
5

32
.6

3
1 

29
5

2.
68

Ky
rg

yz
st

an
4.

75
34

9
13

0
13

1
88

I.D
I.D

I.D
I.D

2 
73

0
1.

15
63

I.D
Le

ba
no

n
3.

01
27

1
12

4
13

7
10

0.
7

0.
29

0.
17

0.
12

39
1

4.
61

99
8

1.
21

O
m

an
2.

16
I.D

87
I.D

I.D
33

.1
0.

10
0.

00
0.

10
24

2
5.

69
64

8
1.

35
S

au
di

 A
ra

bi
a

17
.8

8
30

1
11

1
16

8
22

10
.9

0.
19

0.
01

0.
18

28
5

16
.3

0
89

6
1.

70
S

yr
ia

14
.6

6
33

7
38

23
2

68
0.

8
0.

03
0.

00
0.

03
74

4
3.

16
41

0
0.

80
Ta

jik
is

ta
n

6.
10

34
9

34
18

8
12

7
I.D

I.D
I.D

I.D
2 

45
0

0.
61

16
I.D

Tu
rk

ey
61

.9
5

40
8

56
23

3
12

0
11

.2
0.

35
0.

14
0.

21
58

5
2.

70
46

0
1.

01
Tu

rk
m

en
is

ta
n

4.
10

41
4

10
1

18
7

12
6

I.D
I.D

I.D
I.D

6 
38

8
6.

92
98

I.D
U

ni
te

d 
A

ra
b 

E
m

ira
te

s
2.

38
40

2
24

9
12

5
27

49
.7

0.
43

0.
01

0.
41

34
5

29
.6

7
I.D

2.
61

U
zb

ek
is

ta
n

22
.8

4
41

3
99

18
8

12
6

I.D
0.

00
0.

00
0.

00
4 

02
1

4.
33

15
3

1.
85

Ye
m

en
14

.5
0

20
5

34
16

4
6

6.
0

0.
03

0.
02

0.
01

23
4

1.
03

69
0.

33
R

eg
io

na
l a

ve
ra

ge
N

.A
31

6
71

18
2

66
7.

4
0.

15
0.

06
0.

09
1 

46
1

4.
89

34
5

1.
11

A
S

IA
/P

A
C

IF
IC

A
us

tr
al

ia
18

.0
9

55
4

36
9

10
5

80
39

.3
1.

55
0.

16
1.

39
1 

51
0

16
.5

0
33

2
2.

46
B

an
gl

ad
es

h
12

0.
43

19
4

10
17

0
14

1.
7

0.
27

0.
26

0.
01

22
0

0.
17

2
0.

26
B

hu
ta

n
1.

64
I.D

21
I.D

I.D
I.D

0.
90

0.
87

0.
03

14
0.

15
85

I.D
C

am
bo

di
a

10
.2

5
24

7
42

17
7

28
1.

7
0.

74
0.

65
0.

08
64

0.
05

I.D
0.

45
C

hi
na

1 
22

1.
46

35
7

14
5

18
2

30
12

.5
0.

26
0.

17
0.

09
41

3
2.

62
35

2
0.

85
H

on
g 

Ko
ng

5.
87

54
5

41
8

11
8

9
58

.2
1.

00
0.

05
0.

95
15

8
7.

97
32

7
1.

78
In

di
a

93
5.

74
19

7
17

16
1

19
2.

3
0.

32
0.

29
0.

03
64

9
0.

97
65

0.
47

In
do

ne
si

a
19

7.
59

23
8

31
18

9
18

14
.6

0.
90

0.
76

0.
14

42
0

1.
51

12
2

0.
79



30
LI

V
IN

G
 P

LA
N

E
T 

R
E

P
O

R
T 

19
98

P
O

P
U

LA
T

IO
N

G
R

A
IN

FI
S

H
W

O
O

D
FR

ES
H

W
A

T
ER

C
O

2
C

EM
EN

T
C

O
N

S
U

M
P

T
IO

N
P

R
ES

S
U

R
E

C
ou

nt
ry

To
ta

l 
M

ea
t

Fo
od

 
S

ee
d,

 w
as

te
,

Fu
el

w
oo

d
Ti

m
be

r, 
pu

lp
, 

(k
g 

gr
ai

n-
(k

g 
gr

ai
n-

gr
ai

n
an

d 
pr

oc
es

si
ng

M
ar

in
e 

To
ta

l 
an

d 
ch

ar
co

al
an

d 
pa

pe
r

W
ith

dr
aw

al
s

E
m

is
si

on
s

(a
ve

ra
ge

un
its

 p
er

 p
er

so
n 

pe
r 

ye
ar

(m
ill

io
ns

)
eq

ui
va

le
nt

)
eq

ui
va

le
nt

)
(k

g)
(k

g)
(k

g)
(m

3 
w

rm
e)

(m
3 )

(m
3

w
rm

e)
(m

3 )
(t

)
(k

g)
co

ns
um

er
 e

qu
iv

al
en

ts
)

A
S

IA
/P

A
C

IF
IC

 c
on

t.
Ja

pa
n

12
5.

10
30

9
15

3
12

9
28

99
.0

0.
47

0.
01

0.
46

73
5

9.
31

63
6

2.
35

Ko
re

a,
 D

.P
.R

.
23

.9
2

22
4

35
15

9
31

68
.7

0.
22

0.
18

0.
04

68
6

10
.7

5
71

2
2.

02
Ko

re
a,

 R
ep

.
45

.0
0

37
4

14
2

16
8

65
61

.2
0.

40
0.

11
0.

29
65

7
8.

69
1 

25
6

2.
35

La
os

 
4.

88
25

5
39

18
1

35
0.

1
1.

10
0.

92
0.

18
25

8
0.

06
I.D

0.
63

M
al

ay
si

a
20

.1
4

28
2

14
4

12
6

11
39

.8
2.

01
0.

48
1.

53
64

8
5.

34
53

0
1.

90
M

on
go

lia
2.

41
39

0
23

9
11

8
33

0.
9

0.
21

0.
16

0.
05

27
3

3.
51

45
0.

52
M

ya
nm

ar
46

.5
3

27
1

26
22

1
24

13
.1

0.
50

0.
44

0.
06

10
1

0.
15

11
0.

46
N

ep
al

21
.9

2
26

3
34

19
9

30
I.D

0.
95

0.
92

0.
03

15
0

0.
07

10
0.

55
N

ew
 Z

ea
la

nd
3.

58
62

1
48

0
97

44
16

.7
I.D

I.D
I.D

55
7

8.
43

19
6

1.
36

Pa
ki

st
an

14
0.

50
20

6
44

14
9

13
2.

7
0.

22
0.

20
0.

02
1 

98
5

0.
61

61
0.

78
Pa

pu
a 

N
ew

 G
ui

ne
a

4.
30

14
9

70
76

3
25

.4
2.

04
1.

29
0.

76
28

0.
59

I.D
1.

16
P

hi
lip

pi
ne

s
67

.5
8

23
1

85
13

7
9

34
.6

0.
61

0.
54

0.
07

72
6

0.
93

14
5

0.
99

S
in

ga
po

re
2.

85
I.D

25
6

I.D
I.D

46
.7

0.
75

0.
02

0.
73

67
34

.8
4

66
8

3.
16

S
ri 

La
nk

a
18

.3
5

18
0

16
15

3
11

15
.1

0.
51

0.
49

0.
02

56
7

0.
39

49
0.

60
Ta

iw
an

21
.3

0
35

3
23

5
10

1
17

12
4.

3
0.

48
0.

00
0.

48
I.D

8.
53

1 
25

8
3.

42
Th

ai
la

nd
58

.7
9

21
2

61
12

1
30

50
.0

0.
73

0.
62

0.
11

59
6

2.
98

57
2

1.
52

V
ie

t 
N

am
74

.5
5

27
2

65
18

1
26

9.
8

0.
47

0.
41

0.
06

41
4

0.
43

10
1

0.
58

R
eg

io
na

l a
ve

ra
ge

N
.A

27
7

85
16

8
24

15
.5

0.
38

0.
28

0.
11

56
9

2.
31

24
4

0.
83

LA
T

IN
 A

M
ER

IC
A

 A
N

D
 T

H
E 

C
A

R
IB

B
EA

N
A

rg
en

tin
a

34
.5

9
52

6
34

6
13

0
51

9.
0

0.
37

0.
15

0.
22

1 
03

5
3.

77
18

5
1.

03
B

ol
iv

ia
7.

41
30

6
15

7
12

4
24

0.
9

0.
34

0.
17

0.
17

21
0

1.
41

95
0.

45
B

ra
zi

l
16

1.
79

36
6

22
0

10
4

42
5.

0
1.

29
0.

84
0.

45
29

0
1.

58
17

3
0.

88
C

hi
le

14
.2

6
35

1
20

1
13

6
14

18
5.

5
1.

54
0.

70
0.

84
1 

62
7

3.
09

21
1

3.
27

C
ol

om
bi

a
35

.1
0

24
8

13
8

10
1

10
11

.8
0.

61
0.

51
0.

11
17

2
1.

93
27

5
0.

74
C

os
ta

 R
ic

a
3.

42
28

3
15

7
11

4
12

4.
6

1.
57

0.
98

0.
59

39
4

1.
53

28
9

1.
02

C
ub

a
11

.0
4

18
4

73
10

0
11

11
.0

0.
29

0.
23

0.
06

86
8

2.
65

10
9

0.
71

D
om

in
ic

an
 R

ep
.

7.
82

22
8

12
7

89
12

11
.8

0.
20

0.
13

0.
07

44
5

1.
51

18
6

0.
61

E
cu

ad
or

11
.4

6
21

8
11

4
92

12
12

.8
0.

97
0.

45
0.

52
58

3
2.

05
20

1
0.

90
E

l S
al

va
do

r
5.

77
23

6
62

16
1

14
1.

5
1.

23
1.

15
0.

07
17

3
0.

90
15

2
0.

68
G

ua
te

m
al

a
10

.6
2

21
7

53
15

0
14

1.
2

1.
36

1.
25

0.
10

14
1

0.
68

14
7

0.
68

H
ai

ti
7.

18
I.D

33
I.D

I.D
2.

6
0.

90
0.

86
0.

04
7

0.
09

7
0.

36
H

on
du

ra
s

5.
65

19
3

50
12

7
16

2.
6

1.
16

1.
04

0.
12

29
3

0.
68

11
6

0.
65

Ja
m

ai
ca

2.
45

22
4

11
4

97
12

20
.7

0.
42

0.
22

0.
20

16
9

3.
74

21
4

0.
80

M
ex

ic
o

93
.6

7
37

3
15

3
17

7
43

14
.4

0.
29

0.
17

0.
12

89
9

3.
84

22
4

0.
98

N
ic

ar
ag

ua
4.

43
18

8
43

13
0

15
1.

5
0.

85
0.

83
0.

03
38

1
0.

61
79

0.
54

Pa
na

m
a

2.
63

31
9

18
0

12
3

16
34

.3
0.

48
0.

36
0.

12
75

1
2.

62
13

3
1.

06
Pa

ra
gu

ay
4.

96
43

0
31

5
76

39
0.

6
2.

03
1.

31
0.

72
10

9
0.

77
11

5
0.

96
Pe

ru
23

.7
8

19
7

81
10

5
10

38
.7

0.
55

0.
45

0.
10

78
7

1.
29

88
0.

99
Pu

er
to

 R
ic

o
3.

67
I.D

70
I.D

I.D
0.

5
I.D

I.D
I.D

I.D
4.

38
38

5
I.D

Tr
in

id
ad

 a
nd

 T
ob

ag
o

1.
31

21
2

80
11

5
17

9.
2

0.
19

0.
02

0.
18

11
5

13
.7

1
46

0
1.

18
U

ru
gu

ay
3.

19
57

0
40

6
11

0
54

9.
9

1.
33

0.
96

0.
38

1 
35

8
1.

81
18

9
1.

35
Ve

ne
zu

el
a

21
.8

4
33

7
17

8
12

6
33

19
.6

0.
17

0.
04

0.
13

18
8

8.
46

31
6

1.
05

R
eg

io
na

l a
ve

ra
ge

N
.A

33
2

18
0

12
1

32
15

.7
0.

81
0.

54
0.

27
53

3
2.

58
19

1
0.

95



31

P
O

P
U

LA
T

IO
N

G
R

A
IN

FI
S

H
W

O
O

D
FR

ES
H

W
A

T
ER

C
O

2
C

EM
EN

T
C

O
N

S
U

M
P

T
IO

N
P

R
ES

S
U

R
E

C
ou

nt
ry

To
ta

l 
M

ea
t

Fo
od

 
S

ee
d,

 w
as

te
,

Fu
el

w
oo

d
Ti

m
be

r, 
pu

lp
, 

(k
g 

gr
ai

n-
(k

g 
gr

ai
n-

gr
ai

n
an

d 
pr

oc
es

si
ng

M
ar

in
e 

To
ta

l 
an

d 
ch

ar
co

al
an

d 
pa

pe
r

W
ith

dr
aw

al
s

E
m

is
si

on
s

(a
ve

ra
ge

un
its

 p
er

 p
er

so
n 

pe
r 

ye
ar

(m
ill

io
ns

)
eq

ui
va

le
nt

)
eq

ui
va

le
nt

)
(k

g)
(k

g)
(k

g)
(m

3 
w

rm
e)

(m
3 )

(m
3

w
rm

e)
(m

3 )
(t

)
(k

g)
co

ns
um

er
 e

qu
iv

al
en

ts
)

LI
V

IN
G

 P
LA

N
E

T 
R

E
P

O
R

T 
19

98

N
O

R
T

H
 A

M
ER

IC
A

C
an

ad
a

29
.4

6
56

0
34

9
95

11
6

31
.7

1.
81

0.
18

1.
63

1 
60

4
14

.9
5

23
4

2.
35

U
ni

te
d 

S
ta

te
s

26
3.

25
69

2
43

1
11

5
14

7
23

.1
2.

08
0.

36
1.

72
1 

87
0

19
.8

3
33

4
2.

74
R

eg
io

na
l a

ve
ra

ge
N

.A
67

9
42

3
11

3
14

4
23

.9
2.

05
0.

34
1.

71
1 

84
3

19
.3

4
32

4
2.

70

W
ES

T
ER

N
 E

U
R

O
P

E
A

us
tr

ia
7.

97
54

5
38

7
95

63
26

.1
0.

73
0.

42
0.

31
30

4
7.

52
75

3
1.

68
B

el
gi

um
/L

ux
em

bo
ur

g
10

.5
2

46
7

31
7

10
0

49
46

.8
0.

81
0.

06
0.

74
85

8
12

.2
6

59
3

2.
11

D
en

m
ar

k
5.

18
59

3
37

2
10

4
11

7
13

4.
5

1.
35

0.
11

1.
25

23
4

11
.9

6
19

3
2.

80
Fi

nl
an

d
5.

11
41

8
23

8
82

98
65

.1
1.

77
0.

81
0.

96
43

9
10

.3
8

19
6

2.
09

Fr
an

ce
57

.9
8

48
9

33
3

11
3

43
35

.8
0.

98
0.

17
0.

81
66

5
6.

21
34

5
1.

58
G

er
m

an
y

81
.5

9
44

3
29

4
88

61
14

.7
0.

78
0.

05
0.

73
58

0
10

.5
3

46
6

1.
52

G
re

ec
e

10
.4

5
47

6
27

5
14

8
53

37
.9

0.
35

0.
13

0.
23

66
5

8.
63

67
0

1.
74

Ire
la

nd
3.

55
50

7
27

8
13

2
98

39
.9

0.
98

0.
02

0.
96

22
5

9.
50

56
3

1.
81

Ita
ly

57
.1

9
48

0
29

6
15

9
25

30
.4

0.
60

0.
10

0.
50

98
6

7.
44

56
8

1.
70

N
et

he
rla

nd
s

15
.5

0
44

3
31

7
69

56
10

7.
6

0.
58

0.
02

0.
56

51
9

11
.5

9
32

3
2.

37
N

or
w

ay
4.

34
36

2
21

2
11

6
34

25
1.

0
0.

78
0.

20
0.

58
46

17
.2

6
32

3
4.

00
Po

rt
ug

al
9.

82
42

3
26

0
12

7
36

66
.4

0.
36

0.
06

0.
30

73
9

5.
60

81
4

2.
01

S
pa

in
39

.6
2

46
5

32
0

10
3

42
59

.0
0.

52
0.

07
0.

45
78

2
6.

26
64

4
1.

92
S

w
ed

en
8.

78
39

3
23

5
99

59
42

.8
2.

34
0.

44
1.

90
34

1
5.

62
24

0
1.

82
S

w
itz

er
la

nd
7.

20
39

3
26

6
10

1
27

31
.1

1.
01

0.
12

0.
90

16
0

5.
92

55
6

1.
50

U
ni

te
d 

K
in

gd
om

58
.2

6
38

9
24

0
94

55
39

.6
0.

68
0.

01
0.

67
20

5
9.

71
22

3
1.

43
R

eg
io

na
l a

ve
ra

ge
N

.A
45

2
29

4
10

9
49

41
.6

0.
77

0.
10

0.
67

59
4

8.
58

45
1

1.
72

C
EN

T
R

A
L 

A
N

D
 E

A
S

T
ER

N
 E

U
R

O
P

E
A

lb
an

ia
3.

44
30

7
10

8
11

9
80

0.
9

0.
13

0.
10

0.
03

10
3

0.
54

58
0.

30
B

el
ar

us
10

.1
4

58
5

25
0

20
0

13
5

I.D
0.

97
0.

08
0.

89
29

4
5.

85
12

2
1.

19
B

os
ni

a 
an

d 
H

er
ze

go
vi

na
3.

46
I.D

70
I.D

I.D
0.

9
I.D

I.D
0.

01
43

2
0.

53
43

I.D
B

ul
ga

ria
8.

77
49

2
18

9
16

3
14

0
2.

4
0.

32
0.

10
0.

22
1 

54
8

6.
57

24
0

1.
21

C
ro

at
ia

4.
50

26
2

11
9

95
47

6.
8

0.
55

0.
20

0.
35

43
2

3.
81

37
9

0.
90

C
ze

ch
 R

ep
.

10
.3

0
52

3
31

8
12

0
85

11
.0

1.
05

0.
07

0.
98

26
6

10
.8

9
46

9
1.

54
E

st
on

ia
1.

53
37

2
18

2
11

4
76

39
.8

2.
23

0.
36

1.
87

2 
10

5
10

.9
4

27
3

2.
44

H
un

ga
ry

10
.1

2
49

3
26

4
12

0
11

0
17

.5
0.

55
0.

18
0.

36
66

0
5.

53
29

7
1.

21
La

tv
ia

2.
56

I.D
19

2
I.D

I.D
36

.4
2.

22
0.

35
1.

87
26

3
3.

65
80

1.
55

Li
th

ua
ni

a
3.

70
61

9
21

4
24

2
16

3
32

.2
1.

29
0.

27
1.

02
1 

19
4

4.
01

17
6

1.
63

M
ac

ed
on

ia
2.

16
32

8
12

8
13

7
63

10
.7

0.
39

0.
30

0.
09

43
2

4.
97

23
1

0.
87

M
ol

do
va

4.
43

39
7

95
18

1
12

1
I.D

0.
04

0.
00

0.
04

85
4

2.
44

11
0.

66
Po

la
nd

38
.3

9
49

9
24

4
15

5
10

0
10

.6
0.

49
0.

07
0.

42
32

2
8.

87
36

2
1.

22
R

om
an

ia
22

.8
4

59
3

19
8

20
2

19
3

4.
4

0.
52

0.
12

0.
40

1 
10

2
5.

31
26

3
1.

20
R

us
si

an
 F

ed
er

at
io

n
14

7.
00

47
1

20
4

15
9

10
7

20
.2

0.
65

0.
20

0.
46

79
2

12
.3

8
24

0
1.

53
S

lo
va

ki
a 

5.
35

44
5

21
3

12
1

11
1

I.D
0.

82
0.

08
0.

74
33

7
7.

11
46

8
1.

41
S

lo
ve

ni
a

1.
95

56
7

34
9

14
3

75
17

.1
0.

87
0.

09
0.

78
43

2
6.

02
51

5
1.

45
U

kr
ai

ne
51

.3
8

44
0

16
8

16
2

10
9

8.
7

0.
00

0.
00

0.
00

67
4

8.
54

21
4

1.
00

Yu
go

sl
av

ia
10

.8
5

60
4

34
2

14
6

11
6

14
.0

0.
12

0.
00

0.
11

43
2

3.
05

15
7

0.
84

R
eg

io
na

l a
ve

ra
ge

N
.A

47
4

20
9

15
7

11
1

13
.9

0.
53

0.
13

0.
40

69
6

9.
25

25
2

1.
29



N
A

T
IO

N
A

L
 A

N
D

 R
E

G
IO

N
A

L
 C

O
N

S
U

M
P

T
IO

N
 u

ni
ts

 p
er

 y
ea

r,
19

95
 

LI
V

IN
G

 P
LA

N
E

T 
R

E
P

O
R

T 
19

98
32

P
O

P
U

LA
T

IO
N

G
R

A
IN

FI
S

H
W

O
O

D
FR

ES
H

W
A

T
ER

C
O

2
C

EM
EN

T
TO

TA
L 

C
O

N
S

U
M

P
T

IO
N

To
ta

l 
M

ea
t

Ti
m

be
r, 

pu
lp

,
P

R
ES

S
U

R
E 

C
ou

nt
ry

(m
ill

io
n 

t
(m

ill
io

n 
t

Fo
od

 
S

ee
d,

 w
as

te
,

To
ta

l 
Fu

el
w

oo
d

an
d 

pa
pe

r 
gr

ai
n-

gr
ai

n-
gr

ai
n

an
d 

pr
oc

es
si

ng
M

ar
in

e 
(m

ill
io

n 
m

3
an

d 
ch

ar
co

al
(m

ill
io

n 
m

3
W

ith
dr

aw
al

s
E

m
is

si
on

s
(m

ill
io

n 
av

er
ag

e
(m

ill
io

ns
)

eq
ui

va
le

nt
)

eq
ui

va
le

nt
)

(m
ill

io
n 

t)
(m

ill
io

n 
t)

(m
ill

io
n 

t)
w

rm
e)

(m
ill

io
n 

m
3 )

w
rm

e)
(b

ill
io

n 
m

3 )
(m

ill
io

n 
t)

(m
ill

io
n 

t)
co

ns
um

er
 e

qu
iv

al
en

ts
)

W
o

rl
d

 t
o

ta
l

5 
73

7.
73

1 
81

5.
73

71
6.

10
87

4.
03

23
0.

64
91

.2
2

3 
31

7.
10

1 
85

2.
01

1 
46

5.
14

3 
69

4.
21

23
 0

15
.8

3
1 

38
6.

38
5 

73
7.

73

A
FR

IC
A

A
lg

er
ia

27
.9

4
8.

83
1.

46
6.

58
0.

79
0.

10
3.

89
2.

13
1.

77
5.

02
92

.7
4

6.
21

16
.2

7
A

ng
ol

a
11

.0
7

1.
23

0.
47

0.
69

0.
07

0.
11

7.
02

6.
01

1.
01

0.
63

7.
17

0.
30

4.
53

B
en

in
5.

41
0.

98
0.

22
0.

55
0.

21
0.

03
5.

90
5.

58
0.

32
0.

15
0.

69
0.

38
2.

90
B

ot
sw

an
a

1.
49

0.
37

0.
14

0.
20

0.
04

0.
01

1.
58

1.
49

0.
10

0.
12

2.
24

I.D
1.

05
B

ur
ki

na
 F

as
o

10
.3

2
2.

55
0.

03
2.

14
0.

38
0.

01
10

.0
4

9.
58

0.
46

0.
41

0.
96

I.D
5.

34
B

ur
un

di
6.

39
0.

41
0.

09
0.

22
0.

10
0.

00
4.

97
4.

86
0.

11
0.

13
0.

23
I.D

2.
04

C
am

er
oo

n
13

.2
3

2.
26

0.
59

1.
44

0.
23

0.
09

15
.4

6
12

.3
7

3.
08

0.
50

4.
19

0.
52

7.
27

C
en

tr
al

 A
fr

ic
an

 R
ep

.
3.

32
0.

47
0.

28
0.

16
0.

03
0.

00
3.

83
3.

25
0.

58
0.

09
0.

28
I.D

1.
67

C
ha

d
6.

36
1.

19
0.

23
0.

81
0.

15
I.D

4.
55

3.
88

0.
67

0.
22

0.
15

I.D
I.D

C
on

go
2.

59
0.

30
0.

14
0.

15
0.

01
0.

06
3.

75
2.

35
1.

40
0.

05
1.

30
0.

10
2.

00
C

on
go

, D
em

. R
ep

. (
Za

ire
)

43
.9

0
2.

39
0.

57
1.

56
0.

25
0.

08
47

.1
8

43
.8

5
3.

33
0.

42
2.

58
0.

10
15

.9
8

C
ôt

e 
d‘

Iv
oi

re
14

.2
5

2.
51

0.
42

1.
73

0.
36

0.
16

14
.1

4
11

.5
4

2.
60

0.
94

10
.6

3
0.

50
8.

09
E

gy
pt

62
.9

3
22

.1
8

3.
78

15
.8

1
2.

58
0.

27
6.

81
2.

63
4.

18
55

.4
3

96
.8

6
16

.0
2

45
.8

8
E

rit
re

a
3.

53
I.D

0.
07

I.D
I.D

I.D
I.D

I.D
I.D

0.
20

I.D
I.D

I.D
E

th
io

pi
a

55
.0

5
I.D

1.
46

I.D
I.D

0.
00

47
.3

5
45

.6
1

1.
74

2.
00

3.
73

0.
96

17
.9

9
G

ab
on

1.
32

0.
28

0.
15

0.
11

0.
02

0.
04

I.D
I.D

I.D
0.

08
3.

96
0.

13
1.

05
G

am
bi

a,
 T

he
1.

12
0.

19
0.

02
0.

15
0.

02
0.

02
1.

22
1.

11
0.

12
0.

04
0.

22
I.D

0.
77

G
ha

na
17

.4
5

2.
32

0.
38

1.
53

0.
41

0.
33

26
.1

8
25

.1
9

0.
99

0.
30

4.
21

1.
40

13
.4

3
G

ui
ne

a
6.

70
1.

01
0.

11
0.

74
0.

16
0.

04
4.

80
4.

15
0.

65
0.

94
1.

12
I.D

3.
19

G
ui

ne
a-

B
is

sa
u

1.
07

0.
25

0.
06

0.
17

0.
02

0.
01

0.
58

0.
42

0.
16

0.
02

0.
25

I.D
0.

45
Ke

ny
a

28
.2

6
5.

24
1.

47
3.

49
0.

27
0.

01
41

.7
6

39
.7

7
1.

99
2.

45
6.

86
1.

50
16

.8
1

Le
so

th
o

2.
05

0.
49

0.
11

0.
35

0.
03

0.
01

I.D
I.D

I.D
0.

06
I.D

I.D
I.D

Li
be

ria
3.

04
I.D

0.
04

I.D
I.D

0.
01

6.
27

5.
28

0.
99

0.
17

0.
37

I.D
I.D

Li
by

a
5.

41
1.

56
0.

36
1.

04
0.

15
0.

03
0.

89
0.

54
0.

36
4.

75
40

.1
8

2.
30

5.
88

M
ad

ag
as

ca
r

14
.7

6
3.

01
1.

01
1.

68
0.

33
0.

08
10

.9
0

10
.4

6
0.

44
23

.1
4

1.
18

0.
06

11
.6

9
M

al
aw

i
11

.1
3

2.
24

0.
14

1.
79

0.
31

0.
00

10
.4

9
9.

94
0.

55
0.

97
0.

76
0.

14
4.

61
M

al
i

10
.8

0
2.

99
0.

60
2.

09
0.

30
0.

00
6.

54
6.

12
0.

42
1.

75
0.

52
0.

02
3.

99
M

au
rit

an
ia

2.
27

0.
50

0.
11

0.
36

0.
02

0.
03

0.
02

0.
01

0.
01

1.
85

3.
14

0.
38

1.
46

M
au

rit
iu

s
1.

12
0.

31
0.

12
0.

18
0.

01
0.

04
0.

18
0.

01
0.

17
0.

36
2.

35
I.D

0.
94

M
or

oc
co

27
.0

3
9.

67
1.

34
7.

08
1.

25
0.

45
3.

50
1.

45
2.

05
11

.5
4

29
.5

6
6.

51
19

.5
2

M
oz

am
bi

qu
e

16
.0

0
1.

75
0.

32
1.

32
0.

11
0.

03
18

.4
4

17
.3

2
1.

12
0.

66
1.

21
0.

02
6.

80
N

am
ib

ia
1.

54
I.D

0.
10

0.
19

I.D
I.D

I.D
I.D

I.D
0.

28
I.D

I.D
I.D

N
ig

er
9.

15
2.

81
0.

31
2.

01
0.

48
0.

00
5.

87
5.

50
0.

36
0.

63
1.

17
0.

03
3.

41
N

ig
er

ia
11

1.
72

21
.9

0
3.

05
13

.9
9

4.
85

0.
65

11
1.

22
10

2.
78

8.
45

4.
65

93
.0

9
2.

60
57

.2
3

R
w

an
da

7.
95

I.D
0.

06
I.D

I.D
0.

00
5.

67
5.

39
0.

28
0.

81
0.

52
0.

01
2.

27
S

en
eg

al
8.

31
2.

01
0.

46
1.

35
0.

20
0.

27
5.

27
4.

50
0.

77
1.

70
3.

85
0.

59
6.

40
S

ie
rr

a 
Le

on
e

4.
51

0.
65

0.
07

0.
52

0.
06

0.
05

3.
33

3.
20

0.
13

0.
45

0.
76

I.D
2.

31

I.D
 =

 in
su

ff
ic

ie
nt

 d
at

a 
 0

 =
 n

eg
lig

ib
le



33

P
O

P
U

LA
T

IO
N

G
R

A
IN

FI
S

H
W

O
O

D
FR

ES
H

W
A

T
ER

C
O

2
C

EM
EN

T
TO

TA
L 

C
O

N
S

U
M

P
T

IO
N

To
ta

l 
M

ea
t

Ti
m

be
r, 

pu
lp

,
P

R
ES

S
U

R
E 

C
ou

nt
ry

(m
ill

io
n 

t
(m

ill
io

n 
t 

Fo
od

 
S

ee
d,

 w
as

te
,

To
ta

l 
Fu

el
w

oo
d

an
d 

pa
pe

r 
gr

ai
n-

gr
ai

n-
gr

ai
n

an
d 

pr
oc

es
si

ng
M

ar
in

e 
(m

ill
io

n 
m

3
an

d 
ch

ar
co

al
(m

ill
io

n 
m

3
W

ith
dr

aw
al

s
E

m
is

si
on

s
(m

ill
io

n 
av

er
ag

e
un

its
 p

er
 y

ea
r

(m
ill

io
ns

)
eq

ui
va

le
nt

)
eq

ui
va

le
nt

)
(m

ill
io

n 
t)

(m
ill

io
n 

t)
(m

ill
io

n 
t)

w
rm

e)
(m

ill
io

n 
m

3 )
w

rm
e)

(b
ill

io
n 

m
3 )

(m
ill

io
n 

t)
(m

ill
io

n 
t)

co
ns

um
er

 e
qu

iv
al

en
ts

)

LI
V

IN
G

 P
LA

N
E

T 
R

E
P

O
R

T 
19

98

A
FR

IC
A

co
nt

.

S
om

al
ia

9.
25

I.D
0.

30
I.D

I.D
0.

01
8.

79
8.

69
0.

11
0.

91
I.D

0.
03

I.D
S

ou
th

 A
fr

ic
a

41
.4

7
13

.8
2

5.
13

7.
74

0.
95

1.
19

23
.1

3
7.

04
16

.0
9

14
.8

9
31

3.
27

9.
08

49
.5

2
S

ud
an

28
.1

0
6.

54
1.

59
4.

43
0.

52
0.

01
25

.4
5

23
.0

6
2.

39
17

.8
0

3.
64

0.
25

15
.7

8
Ta

nz
an

ia
29

.6
9

5.
49

1.
20

3.
30

0.
99

0.
04

36
.7

5
34

.5
9

2.
16

1.
19

2.
60

0.
80

14
.9

0
To

go
4.

14
0.

60
0.

11
0.

38
0.

11
0.

04
2.

41
2.

16
0.

25
0.

12
0.

74
0.

35
1.

68
Tu

ni
si

a
8.

90
2.

63
0.

50
1.

79
0.

34
0.

07
4.

40
3.

36
1.

05
3.

39
15

.9
1

4.
31

7.
90

U
ga

nd
a

21
.3

0
2.

61
0.

75
1.

25
0.

61
I.D

17
.2

4
14

.9
4

2.
30

0.
20

1.
05

0.
13

7.
84

Za
m

bi
a

9.
46

2.
04

0.
28

1.
51

0.
26

0.
01

14
.5

9
13

.4
4

1.
16

1.
76

2.
52

0.
30

6.
14

Zi
m

ba
bw

e
11

.2
6

2.
11

0.
27

1.
65

0.
20

0.
00

8.
08

6.
27

1.
81

1.
53

9.
74

1.
00

4.
97

R
eg

io
na

l t
ot

al
72

4.
05

14
0.

70
30

.4
9

94
.2

7
18

.1
6

4.
37

58
0.

47
51

1.
81

68
.6

5
16

5.
68

76
8.

52
57

.0
3

40
1.

46

M
ID

D
LE

 E
A

S
T

 A
N

D
 C

EN
T

R
A

L 
A

S
IA

A
fg

ha
ni

st
an

20
.1

4
I.D

0.
62

I.D
I.D

I.D
7.

68
5.

99
1.

69
35

.7
0

1.
25

0.
11

I.D
A

rm
en

ia
3.

60
1.

08
0.

20
0.

53
0.

36
I.D

I.D
I.D

I.D
4.

11
3.

65
0.

20
I.D

A
ze

rb
ai

ja
n

7.
56

2.
59

0.
30

1.
37

0.
92

I.D
I.D

I.D
I.D

17
.0

6
42

.6
1

0.
20

I.D
G

eo
rg

ia
5.

46
2.

12
0.

47
0.

98
0.

66
0.

03
I.D

I.D
I.D

4.
05

7.
75

0.
10

3.
49

Ira
n

67
.2

8
19

.6
8

3.
89

14
.2

0
1.

59
0.

72
8.

50
2.

56
5.

94
85

.6
1

26
5.

66
16

.3
2

64
.8

5
Ira

q
20

.4
5

3.
61

0.
44

2.
71

0.
47

0.
00

0.
16

0.
11

0.
05

52
.2

6
99

.0
7

18
.0

2
32

.0
7

Is
ra

el
5.

63
1.

90
0.

97
0.

82
0.

11
0.

30
2.

24
0.

01
2.

22
2.

28
48

.2
1

3.
50

9.
75

Jo
rd

an
5.

44
1.

25
0.

35
0.

82
0.

08
0.

02
0.

51
0.

01
0.

50
0.

91
14

.0
8

4.
01

4.
57

Ka
za

kh
st

an
17

.1
1

9.
50

3.
21

3.
76

2.
53

I.D
0.

01
0.

00
0.

00
44

.1
4

22
1.

64
1.

80
32

.2
6

Ku
w

ai
t

1.
55

0.
52

0.
29

0.
20

0.
02

0.
02

0.
31

0.
06

0.
25

0.
47

50
.4

8
2.

00
4.

15
Ky

rg
yz

st
an

4.
75

1.
66

0.
62

0.
62

0.
42

I.D
I.D

I.D
I.D

12
.9

5
5.

47
0.

30
I.D

Le
ba

no
n

3.
01

0.
82

0.
37

0.
41

0.
03

0.
00

0.
86

0.
51

0.
35

1.
18

13
.8

6
3.

00
3.

65
O

m
an

2.
16

I.D
0.

19
I.D

I.D
0.

07
0.

22
0.

00
0.

22
0.

52
12

.3
0

1.
40

2.
91

S
au

di
 A

ra
bi

a
17

.8
8

5.
38

1.
99

3.
00

0.
40

0.
20

3.
39

0.
09

3.
30

5.
09

29
1.

53
16

.0
2

30
.3

5
S

yr
ia

14
.6

6
4.

95
0.

55
3.

40
1.

00
0.

01
0.

49
0.

02
0.

47
10

.9
1

46
.3

7
6.

01
11

.7
7

Ta
jik

is
ta

n
6.

10
2.

13
0.

21
1.

15
0.

77
I.D

I.D
I.D

I.D
14

.9
5

3.
74

0.
10

I.D
Tu

rk
ey

61
.9

5
25

.2
9

3.
44

14
.4

3
7.

41
0.

70
21

.6
8

8.
54

13
.1

4
36

.2
4

16
7.

42
28

.5
0

62
.8

6
Tu

rk
m

en
is

ta
n

4.
10

1.
70

0.
41

0.
77

0.
52

I.D
I.D

I.D
I.D

26
.1

9
28

.3
5

0.
40

I.D
U

ni
te

d 
A

ra
b 

E
m

ira
te

s
2.

38
0.

96
0.

59
0.

30
0.

06
0.

12
1.

02
0.

03
0.

99
0.

82
70

.5
2

I.D
6.

21
U

zb
ek

is
ta

n
22

.8
4

9.
42

2.
25

4.
29

2.
88

I.D
0.

00
0.

00
0.

00
91

.8
4

98
.9

5
3.

50
42

.3
2

Ye
m

en
14

.5
0

2.
97

0.
50

2.
38

0.
09

0.
09

0.
48

0.
32

0.
16

3.
40

14
.8

9
1.

00
 

4.
80

R
eg

io
na

l t
ot

al
30

8.
54

97
.5

1
21

.8
8

56
.1

3
20

.3
1

2.
27

47
.5

5
18

.2
7

29
.2

8
45

0.
68

1 
50

7.
82

10
6.

52
34

1.
69

A
S

IA
/P

A
C

IF
IC

A
us

tr
al

ia
18

.0
9

10
.0

2
6.

68
1.

89
1.

45
0.

71
28

.0
5

2.
88

25
.1

7
27

.3
1

29
8.

43
6.

01
44

.4
3

B
an

gl
ad

es
h

12
0.

43
23

.3
5

1.
20

20
.5

2
1.

64
0.

20
32

.2
8

31
.3

1
0.

97
26

.4
7

20
.9

8
0.

28
31

.6
6

B
hu

ta
n

1.
64

I.D
0.

03
I.D

I.D
I.D

1.
47

1.
42

0.
05

0.
02

0.
24

0.
14

I.D
C

am
bo

di
a

10
.2

5
2.

53
0.

43
1.

82
0.

29
0.

02
7.

55
6.

68
0.

87
0.

66
0.

50
I.D

4.
66

C
hi

na
1 

22
1.

46
43

5.
76

17
6.

81
22

1.
88

37
.0

7
15

.2
3

31
6.

47
20

4.
24

11
2.

23
50

4.
32

3 
19

7.
94

43
0.

00
1 

04
0.

37
H

on
g 

Ko
ng

 
5.

87
3.

20
2.

45
0.

69
0.

05
0.

34
5.

89
0.

31
5.

58
0.

93
46

.7
6

1.
92

10
.4

7
In

di
a

93
5.

74
18

4.
07

15
.6

7
15

0.
93

17
.4

7
2.

16
30

0.
58

27
4.

24
26

.3
4

60
7.

23
91

1.
42

60
.6

0
44

3.
05

In
do

ne
si

a
19

7.
59

47
.0

5
6.

18
37

.3
6

3.
51

2.
89

17
7.

41
15

0.
32

27
.0

9
83

.0
6

29
8.

70
24

.1
0

15
6.

78



34
LI

V
IN

G
 P

LA
N

E
T 

R
E

P
O

R
T 

19
98

P
O

P
U

LA
T

IO
N

G
R

A
IN

FI
S

H
W

O
O

D
FR

ES
H

W
A

T
ER

C
O

2
C

EM
EN

T
TO

TA
L 

C
O

N
S

U
M

P
T

IO
N

To
ta

l 
M

ea
t

Ti
m

be
r, 

pu
lp

,
P

R
ES

S
U

R
E 

C
ou

nt
ry

(m
ill

io
n 

t
(m

ill
io

n 
t 

Fo
od

 
S

ee
d,

 w
as

te
,

To
ta

l 
Fu

el
w

oo
d

an
d 

pa
pe

r
gr

ai
n-

gr
ai

n-
gr

ai
n

an
d 

pr
oc

es
si

ng
M

ar
in

e 
(m

ill
io

n 
m

3
an

d 
ch

ar
co

al
(m

ill
io

n 
m

3
W

ith
dr

aw
al

s
E

m
is

si
on

s
(m

ill
io

n 
av

er
ag

e
un

its
 p

er
 y

ea
r

(m
ill

io
ns

)
eq

ui
va

le
nt

)
eq

ui
va

le
nt

)
(m

ill
io

n 
t)

(m
ill

io
n 

t)
(m

ill
io

n 
t)

w
rm

e)
(m

ill
io

n 
m

3 )
w

rm
e)

(b
ill

io
n 

m
3 )

(m
ill

io
n 

t)
(m

ill
io

n 
t)

co
ns

um
er

 e
qu

iv
al

en
ts

)

A
S

IA
/P

A
C

IF
IC

co
nt

.

Ja
pa

n
12

5.
10

38
.6

9
19

.1
0

16
.1

3
3.

46
12

.3
8

58
.6

0
0.

66
57

.9
4

91
.9

5
1 

16
4.

17
79

.6
0

29
4.

17
Ko

re
a,

 D
.P

.R
.

23
.9

2
5.

37
0.

83
3.

79
0.

75
1.

64
5.

19
4.

32
0.

87
16

.4
1

25
7.

17
17

.0
2

48
.2

2
Ko

re
a,

 R
ep

.
45

.0
0

16
.8

5
6.

39
7.

55
2.

91
2.

76
17

.8
5

4.
85

13
.0

1
29

.5
6

39
0.

84
56

.5
0

10
5.

76
La

os
4.

88
1.

24
0.

19
0.

88
0.

17
0.

00
5.

37
4.

51
0.

86
1.

26
0.

31
I.D

3.
06

M
al

ay
si

a
20

.1
4

5.
68

2.
90

2.
55

0.
23

0.
80

40
.5

6
9.

71
30

.8
5

13
.0

6
10

7.
47

10
.6

8
38

.2
9

M
on

go
lia

2.
41

0.
94

0.
57

0.
29

0.
08

0.
00

0.
51

0.
38

0.
13

0.
66

8.
46

0.
11

1.
26

M
ya

nm
ar

46
.5

3
12

.6
0

1.
21

10
.2

7
1.

12
0.

61
23

.0
4

20
.3

9
2.

65
4.

69
7.

06
0.

52
21

.5
5

N
ep

al
21

.9
2

5.
75

0.
74

4.
36

0.
65

I.D
20

.8
3

20
.2

0
0.

63
3.

28
1.

53
0.

22
12

.1
2

N
ew

 Z
ea

la
nd

3.
58

2.
22

1.
72

0.
35

0.
16

0.
06

I.D
I.D

I.D
1.

99
30

.1
4

0.
70

4.
86

Pa
ki

st
an

14
0.

50
28

.9
4

6.
19

20
.9

8
1.

77
0.

38
30

.7
2

28
.1

2
2.

60
27

8.
84

85
.8

8
8.

60
10

9.
81

Pa
pu

a 
N

ew
 G

ui
ne

a
4.

30
0.

64
0.

30
0.

33
0.

01
0.

11
8.

79
5.

53
3.

25
0.

12
2.

56
I.D

4.
98

P
hi

lip
pi

ne
s

67
.5

8
15

.6
4

5.
76

9.
25

0.
62

2.
34

41
.2

4
36

.3
2

4.
92

49
.0

4
63

.1
5

9.
81

66
.7

2
S

in
ga

po
re

2.
85

I.D
0.

73
I.D

I.D
0.

13
2.

15
0.

06
2.

09
0.

19
99

.2
2

1.
90

9.
00

S
ri 

La
nk

a
18

.3
5

3.
30

0.
30

2.
81

0.
20

0.
28

9.
30

8.
94

0.
37

10
.4

1
7.

19
0.

90
10

.9
4

Ta
iw

an
21

.3
0

7.
51

5.
01

2.
14

0.
36

2.
65

10
.2

1
0.

01
10

.2
0

I.D
18

1.
69

26
.8

1
72

.8
4

Th
ai

la
nd

58
.7

9
12

.4
6

3.
58

7.
09

1.
79

2.
94

43
.1

1
36

.5
8

6.
53

35
.0

4
17

5.
17

33
.6

0
89

.3
4

V
ie

t 
N

am
74

.5
5

20
.2

5
4.

83
13

.5
1

1.
90

0.
73

35
.2

3
30

.4
9

4.
74

30
.8

5
31

.7
3

7.
51

42
.9

7
R

eg
io

na
l t

ot
al

3 
19

2.
75

88
4.

04
26

9.
81

53
7.

35
77

.6
4

49
.3

7
1 

22
2.

40
88

2.
47

33
9.

93
1 

81
7.

34
7 

38
8.

72
77

7.
53

2 
64

9.
26

LA
T

IN
 A

M
ER

IC
A

 A
N

D
 T

H
E 

C
A

R
IB

B
EA

N
A

rg
en

tin
a

34
.5

9
18

.2
0

11
.9

6
4.

49
1.

75
0.

31
12

.6
5

5.
18

7.
47

35
.8

1
13

0.
56

6.
41

35
.6

2
B

ol
iv

ia
7.

41
2.

27
1.

17
0.

92
0.

18
0.

01
2.

52
1.

27
1.

25
1.

56
10

.4
8

0.
70

3.
32

B
ra

zi
l

16
1.

79
59

.2
4

35
.6

2
16

.7
9

6.
83

0.
80

20
8.

14
13

5.
61

72
.5

3
46

.8
6

25
5.

20
28

.0
0

14
1.

68
C

hi
le

14
.2

6
5.

01
2.

86
1.

94
0.

20
2.

65
21

.9
7

9.
98

11
.9

9
23

.2
0

44
.1

4
3.

00
46

.6
2

C
ol

om
bi

a
35

.1
0

8.
70

4.
83

3.
53

0.
33

0.
41

21
.5

8
17

.7
9

3.
79

6.
03

67
.5

7
9.

64
26

.1
5

C
os

ta
 R

ic
a

3.
42

0.
97

0.
54

0.
39

0.
04

0.
02

5.
39

3.
36

2.
02

1.
35

5.
24

0.
99

3.
48

C
ub

a
11

.0
4

2.
03

0.
81

1.
11

0.
12

0.
12

3.
24

2.
54

0.
70

9.
59

29
.2

6
1.

20
7.

81
D

om
in

ic
an

 R
ep

.
7.

82
1.

78
0.

99
0.

70
0.

09
0.

09
1.

55
0.

98
0.

56
3.

48
11

.7
8

1.
45

4.
75

E
cu

ad
or

11
.4

6
2.

49
1.

31
1.

05
0.

14
0.

15
11

.1
3

5.
19

5.
94

6.
68

23
.4

4
2.

30
10

.3
5

E
l S

al
va

do
r

5.
77

1.
36

0.
36

0.
93

0.
08

0.
01

7.
09

6.
66

0.
43

1.
00

5.
19

0.
88

3.
93

G
ua

te
m

al
a

10
.6

2
2.

31
0.

56
1.

59
0.

15
0.

01
14

.4
3

13
.3

3
1.

10
1.

50
7.

19
1.

56
7.

27
H

ai
ti

7.
18

I.D
0.

24
I.D

I.D
0.

02
6.

48
6.

18
0.

30
0.

05
0.

66
0.

05
2.

56
H

on
du

ra
s

5.
65

1.
09

0.
28

0.
72

0.
09

0.
01

6.
55

5.
87

0.
68

1.
66

3.
86

0.
66

3.
66

Ja
m

ai
ca

2.
45

0.
55

0.
28

0.
24

0.
03

0.
05

1.
02

0.
53

0.
49

0.
41

9.
15

0.
52

1.
96

M
ex

ic
o

93
.6

7
34

.9
1

14
.3

8
16

.5
4

3.
99

1.
35

27
.6

3
16

.3
1

11
.3

2
84

.2
1

35
9.

58
21

.0
0

91
.6

8
N

ic
ar

ag
ua

4.
43

0.
83

0.
19

0.
58

0.
07

0.
01

3.
78

3.
66

0.
11

1.
69

2.
70

0.
35

2.
39

Pa
na

m
a

2.
63

0.
84

0.
47

0.
32

0.
04

0.
09

1.
27

0.
95

0.
32

1.
98

6.
90

0.
35

2.
79

Pa
ra

gu
ay

4.
96

2.
13

1.
56

0.
38

0.
19

0.
00

10
.0

7
6.

52
3.

55
0.

54
3.

81
0.

57
4.

75
Pe

ru
23

.7
8

4.
68

1.
93

2.
51

0.
24

0.
92

13
.0

3
10

.6
8

2.
34

18
.7

3
30

.5
8

2.
10

23
.4

3
Pu

er
to

 R
ic

o
3.

67
I.D

0.
26

I.D
I.D

0.
00

I.D
I.D

I.D
I.D

16
.0

8
1.

42
I.D

Tr
in

id
ad

 a
nd

 T
ob

ag
o

1.
31

0.
28

0.
10

0.
15

0.
02

0.
01

0.
25

0.
02

0.
23

0.
15

17
.9

1
0.

60
1.

54
U

ru
gu

ay
3.

19
1.

82
1.

29
0.

35
0.

17
0.

03
4.

25
3.

05
1.

20
4.

33
5.

77
0.

60
4.

29
Ve

ne
zu

el
a

21
.8

4
7.

36
3.

89
2.

75
0.

72
0.

43
3.

73
0.

90
2.

83
4.

10
18

4.
78

6.
91

22
.9

5
R

eg
io

na
l t

ot
al

47
8.

06
15

8.
83

85
.8

9
57

.9
6

15
.4

7
7.

50
38

7.
76

25
6.

58
13

1.
18

25
4.

89
1 

23
1.

83
91

.2
7

45
4.

22



35

P
O

P
U

LA
T

IO
N

G
R

A
IN

FI
S

H
W

O
O

D
FR

ES
H

W
A

T
ER

C
O

2
C

EM
EN

T
TO

TA
L 

C
O

N
S

U
M

P
T

IO
N

To
ta

l 
M

ea
t

Ti
m

be
r, 

pu
lp

,
P

R
ES

S
U

R
E 

C
ou

nt
ry

(m
ill

io
n 

t
(m

ill
io

n 
t

Fo
od

 
S

ee
d,

 w
as

te
,

To
ta

l 
Fu

el
w

oo
d

an
d 

pa
pe

r 
gr

ai
n-

gr
ai

n-
gr

ai
n

an
d 

pr
oc

es
si

ng
M

ar
in

e 
(m

ill
io

n 
m

3
an

d 
ch

ar
co

al
(m

ill
io

n 
m

3
W

ith
dr

aw
al

s
E

m
is

si
on

s
(m

ill
io

n 
av

er
ag

e
un

its
 p

er
 y

ea
r

(m
ill

io
ns

)
eq

ui
va

le
nt

)
eq

ui
va

le
nt

)
(m

ill
io

n 
t)

(m
ill

io
n 

t)
(m

ill
io

n 
t)

w
rm

e)
(m

ill
io

n 
m

3 )
w

rm
e)

(b
ill

io
n 

m
3 )

(m
ill

io
n 

t)
(m

ill
io

n 
t)

co
ns

um
er

 e
qu

iv
al

en
ts

)

LI
V

IN
G

 P
LA

N
E

T 
R

E
P

O
R

T 
19

98

N
O

R
T

H
 A

M
ER

IC
A

C
an

ad
a

29
.4

6
16

.5
0

10
.3

0
2.

79
3.

41
0.

93
53

.3
5

5.
21

48
.1

4
47

.2
5

44
0.

58
6.

90
69

.1
4

U
ni

te
d 

S
ta

te
s

26
3.

25
18

2.
29

11
3.

47
30

.1
5

38
.6

6
6.

07
54

8.
09

94
.9

5
45

3.
14

49
2.

26
52

19
.4

7
87

.9
0

72
2.

58
R

eg
io

na
l t

ot
al

29
2.

71
19

8.
79

12
3.

77
32

.9
5

42
.0

8
7.

00
60

1.
44

10
0.

16
50

1.
28

53
9.

51
56

60
.0

5
94

.8
0

79
1.

72

W
ES

T
ER

N
 E

U
R

O
P

E
A

us
tr

ia
7.

97
4.

34
3.

09
0.

76
0.

50
0.

21
5.

85
3.

35
2.

50
2.

42
59

.9
5

6.
00

13
.4

1
B

el
gi

um
/L

ux
em

bo
ur

g
10

.5
2

4.
91

3.
34

1.
06

0.
52

0.
49

8.
51

0.
68

7.
83

9.
03

12
8.

97
6.

24
22

.2
0

D
en

m
ar

k
5.

18
3.

07
1.

93
0.

54
0.

61
0.

70
7.

00
0.

55
6.

45
1.

21
61

.9
7

1.
00

14
.5

2
Fi

nl
an

d
5.

11
2.

13
1.

21
0.

42
0.

50
0.

33
9.

03
4.

14
4.

89
2.

24
52

.9
9

1.
00

10
.6

9
Fr

an
ce

57
.9

8
28

.3
6

19
.3

2
6.

56
2.

48
2.

08
57

.1
0

10
.0

0
47

.1
0

38
.5

7
36

0.
10

20
.0

0
91

.9
0

G
er

m
an

y
81

.5
9

36
.1

6
23

.9
8

7.
19

4.
99

1.
20

63
.4

6
4.

25
59

.2
1

47
.3

0
85

9.
20

38
.0

0
12

4.
11

G
re

ec
e

10
.4

5
4.

98
2.

87
1.

55
0.

56
0.

40
3.

71
1.

33
2.

38
6.

95
90

.2
4

7.
00

18
.2

2
Ire

la
nd

3.
55

1.
80

0.
99

0.
47

0.
35

0.
14

3.
47

0.
07

3.
40

0.
80

33
.7

4
2.

00
6.

43
Ita

ly
57

.1
9

27
.4

7
16

.9
5

9.
08

1.
44

1.
74

34
.3

0
5.

65
28

.6
5

56
.3

6
42

5.
30

32
.5

0
97

.2
4

N
et

he
rla

nd
s

15
.5

0
6.

87
4.

92
1.

07
0.

87
1.

67
9.

01
0.

25
8.

76
8.

04
17

9.
71

5.
00

36
.7

0
N

or
w

ay
4.

34
1.

57
0.

92
0.

50
0.

15
1.

09
3.

39
0.

86
2.

52
0.

20
74

.8
6

1.
40

17
.3

4
Po

rt
ug

al
9.

82
4.

16
2.

56
1.

24
0.

35
0.

65
3.

57
0.

60
2.

97
7.

26
55

.0
4

8.
00

19
.7

4
S

pa
in

39
.6

2
18

.4
2

12
.6

8
4.

07
1.

66
2.

34
20

.6
2

2.
66

17
.9

5
30

.9
7

24
8.

15
25

.5
0

76
.0

6
S

w
ed

en
8.

78
3.

45
2.

06
0.

87
0.

52
0.

38
20

.5
3

3.
88

16
.6

5
2.

99
49

.3
6

2.
10

15
.9

5
S

w
itz

er
la

nd
7.

20
2.

83
1.

92
0.

72
0.

19
0.

22
7.

28
0.

83
6.

45
1.

15
42

.6
7

4.
01

10
.7

7
U

ni
te

d 
K

in
gd

om
58

.2
6

22
.6

6
13

.9
7

5.
49

3.
20

2.
31

39
.7

3
0.

45
39

.2
7

11
.9

3
56

5.
95

13
.0

0
83

.1
6

R
eg

io
na

l t
ot

al
38

3.
06

17
3.

19
11

2.
70

41
.5

9
18

.8
9

15
.9

4
29

6.
55

39
.5

7
25

6.
99

22
7.

43
3 

28
8.

20
17

2.
75

65
8.

43

C
EN

T
R

A
L 

A
N

D
 E

A
S

T
ER

N
 E

U
R

O
P

E
A

lb
an

ia
3.

44
1.

06
0.

37
0.

41
0.

27
0.

00
0.

44
0.

35
0.

09
0.

36
1.

85
0.

20
1.

02
B

el
ar

us
10

.1
4

5.
94

2.
54

2.
03

1.
37

I.D
9.

86
0.

81
9.

05
2.

98
59

.3
5

1.
24

12
.0

7
B

os
ni

a 
an

d 
H

er
ze

go
vi

na
3.

46
I.D

0.
24

I.D
I.D

0.
00

I.D
I.D

0.
04

1.
49

1.
84

0.
15

I.D
B

ul
ga

ria
8.

77
4.

31
1.

66
1.

43
1.

23
0.

02
2.

77
0.

86
1.

91
13

.5
8

57
.6

0
2.

10
10

.6
5

C
ro

at
ia

4.
05

1.
18

0.
54

0.
43

0.
21

0.
03

2.
45

0.
90

1.
55

1.
94

17
.1

4
1.

70
4.

04
C

ze
ch

 R
ep

.
10

.3
0

5.
39

3.
27

1.
24

0.
88

0.
11

10
.8

2
0.

69
10

.1
3

2.
74

11
2.

13
4.

83
15

.8
5

E
st

on
ia

1.
53

0.
57

0.
28

0.
17

0.
12

0.
06

3.
42

0.
55

2.
86

3.
22

16
.7

4
0.

42
3.

74
H

un
ga

ry
10

.1
2

4.
99

2.
67

1.
22

1.
11

0.
18

5.
52

1.
85

3.
67

6.
68

55
.9

2
3.

00
12

.2
0

La
tv

ia
2.

56
I.D

0.
49

I.D
I.D

0.
09

5.
67

0.
90

4.
77

0.
67

9.
32

0.
20

3.
97

Li
th

ua
ni

a
3.

70
2.

29
0.

79
0.

89
0.

60
0.

12
4.

77
1.

00
3.

77
4.

42
14

.8
2

0.
65

6.
04

M
ac

ed
on

ia
2.

16
0.

71
0.

28
0.

30
0.

14
0.

02
0.

84
0.

64
0.

20
0.

93
10

.7
6

0.
50

1.
89

M
ol

do
va

4.
43

1.
76

0.
42

0.
80

0.
54

I.D
0.

17
I.D

0.
17

3.
79

10
.8

2
0.

05
2.

93
Po

la
nd

38
.3

9
19

.1
6

9.
37

5.
96

3.
83

0.
41

18
.7

5
2.

51
16

.2
4

12
.3

5
34

0.
52

13
.9

0
46

.7
1

R
om

an
ia

22
.8

4
13

.5
4

4.
51

4.
61

4.
41

0.
10

11
.8

7
2.

77
9.

10
25

.1
7

12
1.

18
6.

01
27

.3
1

R
us

si
an

 F
ed

er
at

io
n

14
7.

00
69

.1
6

29
.9

6
23

.4
4

15
.7

6
2.

97
96

.2
7

28
.7

1
67

.5
6

11
6.

42
1 

81
9.

33
35

.3
0

22
5.

44
S

lo
va

ki
a

5.
35

2.
38

1.
14

0.
65

0.
59

I.D
4.

37
0.

41
3.

96
1.

81
38

.0
6

2.
50

7.
55

S
lo

ve
ni

a
1.

95
1.

10
0.

68
0.

28
0.

15
0.

03
1.

70
0.

18
1.

52
0.

84
11

.7
2

1.
00

2.
81

U
kr

ai
ne

22
.5

9
22

.5
9

8.
34

8.
34

5.
61

0.
45

0.
03

I.D
0.

03
34

.6
2

43
8.

53
11

.0
1

51
.3

7
Yu

go
sl

av
ia

10
.8

5
6.

55
3.

71
1.

58
1.

26
0.

15
1.

25
0.

02
1.

23
4.

69
33

.0
6

1.
70

 
9.

17
R

eg
io

na
l t

ot
al

34
2.

85
16

2.
68

71
.5

6
53

.7
8

38
.0

8
4.

76
18

0.
94

43
.1

5
13

7.
83

23
8.

70
3 

17
0.

70
86

.4
8

44
0.

94



36
LI

V
IN

G
 P

LA
N

E
T 

R
E

P
O

R
T 

19
98

T
ab

le
1:

 W
W

F 
LI

V
IN

G
 P

LA
N

ET
 IN

D
EX

: 
19

60
-1

99
5

Ye
ar

19
60

19
65

19
70

19
75

19
80

19
85

19
90

19
95

Li
vi

ng
 P

la
ne

t 
In

de
x

10
0

99
96

89
81

68
Fo

re
st

 In
de

x
10

4
10

2
10

0
98

96
93

91
89

Fr
es

hw
at

er
 In

de
x

10
0

10
5

10
0

84
68

48
M

ar
in

e 
In

de
x

10
0

95
93

91
82

67

T
ab

le
2:

 O
R

IG
IN

A
L 

A
N

D
 C

U
R

R
EN

T
 F

O
R

ES
T

 C
O

V
ER

:
sh

o
w

in
g 

fr
ag

m
en

ta
ti

o
n 

an
d

 p
la

nt
at

io
n 

ar
ea

s 
in

 m
ill

io
n 

km
2

A
fr

ic
a

M
id

d
le

 E
as

t 
A

si
a/

Pa
ci

fi
c

A
si

a/
Pa

ci
fi

c 
in

c.
 M

id
d

le
La

ti
n 

A
m

er
ic

a
N

o
rt

h 
A

m
er

ic
a

Eu
ro

p
e

R
us

si
an

W
O

R
LD

 T
O

TA
L 

 
an

d
 C

en
tr

al
 A

si
a

Ea
st

 a
nd

 C
en

tr
al

 A
si

a 
an

d
 t

he
 C

ar
ib

b
ea

n
Fe

d
er

at
io

n

O
rig

in
al

 F
or

es
t 

C
ov

er
13

.7
61

I.D
I.D

15
.4

87
11

.8
39

9.
60

4
5.

18
6

12
.0

49
67

.9
25

Fo
re

st
 C

ov
er

, 1
99

0 
4.

74
5

0.
16

8
4.

60
3

4.
77

1
7.

65
3

6.
96

7
1.

81
5

8.
15

0
34

.1
02

Fr
ag

m
en

ts
 5

0 
to

 <
50

0k
m

2
0.

41
9

0.
03

8
0.

47
8

0.
51

6
0.

18
0

0.
16

9
0.

27
0

0.
37

9
1.

93
3

Fr
ag

m
en

ts
 <

50
km

2
0.

46
2

0.
04

1
0.

10
5

0.
14

6
0.

13
6

0.
27

5
0.

20
4

0.
15

3
1.

37
6

P
la

nt
at

io
n 

ar
ea

0.
05

9
0.

00
4

0.
84

7
0.

85
0

0.
10

4
0.

29
4

0.
56

3
0.

16
7

2.
03

6

N
O

T
E

:
C

ur
re

nt
 f

or
es

t 
co

ve
r 

in
cl

ud
es

 f
ra

gm
en

ts
 a

nd
 p

la
nt

at
io

n 
ar

ea
s.

Fi
gu

re
s 

fo
r 

pl
an

ta
ti

on
 a

re
as

 in
cl

ud
e 

so
m

e 
fr

ag
m

en
ts

 o
f 

le
ss

 t
ha

n 
50

0k
m

2
an

d 
le

ss
 t

ha
n 

50
km

2 .
Fi

gu
re

s 
fo

r 
fr

ag
m

en
ts

 in
cl

ud
e 

so
m

e 
pl

an
ta

ti
on

 a
re

as
.

Fi
gu

re
s 

fo
r 

E
ur

op
e 

in
cl

ud
e 

C
en

tr
al

, 
E

as
te

rn
, 

an
d 

W
es

te
rn

 E
ur

op
e 

bu
t 

ex
cl

ud
e 

th
e 

R
us

si
an

 F
ed

er
at

io
n.

T
ab

le
3:

 N
A

T
U

R
A

L 
FO

R
ES

T
 C

O
V

ER
: 

re
gi

o
na

l 1
96

0-
19

90
 a

nd
 w

o
rl

d
19

60
-1

99
5

ar
ea

 in
 m

ill
io

n 
km

2

Ye
ar

19
60

19
65

19
70

19
75

19
80

19
85

19
90

19
95

A
fr

ic
a

5.
90

6
5.

72
0

5.
53

3
5.

32
1

5.
11

0
4.

89
8

4.
68

6
A

si
a/

Pa
ci

fic
5.

30
1

5.
06

6
4.

83
0

4.
59

4
4.

35
8

4.
14

0
3.

92
1

La
tin

 A
m

er
ic

a 
an

d 
th

e 
C

ar
ib

be
an

9.
68

8
9.

36
1

9.
03

4
8.

67
6

8.
31

8
7.

93
4

7.
55

0
N

or
th

 A
m

er
ic

a
6.

70
5

6.
70

5
6.

70
5

6.
70

5
6.

70
5

6.
68

9
6.

67
3

E
ur

op
e

1.
13

9
1.

17
1

1.
20

2
1.

21
9

1.
23

6
1.

24
4

1.
25

2
R

us
si

an
 F

ed
er

at
io

n
7.

98
3

7.
98

3
7.

98
3

7.
98

3
7.

98
3

7.
98

3
7.

98
3

To
ta

l
36

.7
23

36
.0

05
35

.2
87

34
.4

98
33

.7
09

32
.8

87
32

.0
66

31
.2

60

N
O

T
E

:
N

at
ur

al
 f

or
es

t 
co

ve
r 

ex
cl

ud
es

 p
la

nt
at

io
ns

.

L
IV

IN
G

 P
L

A
N

E
T

 I
N

D
E

X
 a

dd
iti

on
al

 d
at

a



36
LI

V
IN

G
 P

LA
N

E
T 

R
E

P
O

R
T 

19
98

T
ab

le
1:

 W
W

F 
LI

V
IN

G
 P

LA
N

ET
 IN

D
EX

: 
19

60
-1

99
5

Ye
ar

19
60

19
65

19
70

19
75

19
80

19
85

19
90

19
95

Li
vi

ng
 P

la
ne

t 
In

de
x

10
0

99
96

89
81

68
Fo

re
st

 In
de

x
10

4
10

2
10

0
98

96
93

91
89

Fr
es

hw
at

er
 In

de
x

10
0

10
5

10
0

84
68

48
M

ar
in

e 
In

de
x

10
0

95
93

91
82

67

T
ab

le
2:

 O
R

IG
IN

A
L 

A
N

D
 C

U
R

R
EN

T
 F

O
R

ES
T

 C
O

V
ER

:
sh

o
w

in
g 

fr
ag

m
en

ta
ti

o
n 

an
d

 p
la

nt
at

io
ns

 a
re

as
 in

 m
ill

io
n 

km
2

A
fr

ic
a

M
id

d
le

 E
as

t 
A

si
a-

Pa
ci

fi
c

A
si

a-
Pa

ci
fi

c 
in

c.
 M

id
d

le
La

ti
n 

A
m

er
ic

a
N

o
rt

h 
A

m
er

ic
a

Eu
ro

p
e

R
us

si
an

G
LO

B
A

L 
TO

TA
L 

 
an

d
 C

en
tr

al
 A

si
a

Ea
st

 a
nd

 C
en

tr
al

 A
si

a 
an

d
 t

he
 C

ar
ib

b
ea

n
Fe

d
er

at
io

n

O
rig

in
al

 F
or

es
t 

C
ov

er
13

.7
61

I.D
I.D

15
.4

87
11

.8
39

9.
60

4
5.

18
6

12
.0

49
67

.9
25

C
ur

re
nt

 F
or

es
t 

C
ov

er
 

4.
74

5
0.

16
8

4.
60

3
4.

77
1

7.
65

3
6.

96
7

1.
81

5
8.

15
0

34
.1

02

Fr
ag

m
en

ts
 5

0 
to

 <
50

0k
m

2
0.

41
9

0.
03

8
0.

47
8

0.
51

6
0.

18
0

0.
16

9
0.

27
0

0.
37

9
1.

93
3

Fr
ag

m
en

ts
 <

50
km

2
0.

46
2

0.
04

1
0.

14
6

0.
14

5
0.

13
6

0.
27

5
0.

20
4

0.
15

3
1.

37
6

P
la

nt
at

io
n 

ar
ea

0.
05

9
0.

00
4

0.
84

7
0.

85
0

0.
10

4
0.

29
4

0.
56

3
0.

16
7

2.
03

6

N
O

T
E

:
C

ur
re

nt
 f

or
es

t 
co

ve
r 

in
cl

ud
es

 f
ra

gm
en

ts
 a

nd
 p

la
nt

at
io

n 
ar

ea
s.

Fi
gu

re
s 

fo
r 

pl
an

ta
ti

on
 a

re
as

 in
cl

ud
e 

so
m

e 
fr

ag
m

en
ts

 o
f 

le
ss

 t
ha

n 
50

0k
m

2
an

d 
le

ss
 t

ha
n 

50
km

2 .
Fi

gu
re

s 
fo

r 
fr

ag
m

en
ts

 in
cl

ud
e 

so
m

e 
pl

an
ta

ti
on

 a
re

as
.

Fi
gu

re
s 

fo
r 

E
ur

op
e 

in
cl

ud
e 

C
en

tr
al

, 
E

as
te

rn
 a

nd
 W

es
te

rn
 E

ur
op

e 
bu

t 
ex

cl
ud

e 
th

e 
R

us
si

an
 F

ed
er

at
io

n.

T
ab

le
3:

 N
A

T
U

R
A

L 
FO

R
ES

T
 C

O
V

ER
: 

re
gi

o
na

l 1
96

0-
19

90
 a

nd
 w

o
rl

d
19

60
-1

99
5

ar
ea

 in
 m

ill
io

n 
km

2

Ye
ar

19
60

19
65

19
70

19
75

19
80

19
85

19
90

19
95

A
fr

ic
a

5.
90

6
5.

72
0

5.
53

3
5.

32
1

5.
11

0
4.

89
8

4.
68

6
A

si
a-

Pa
ci

fic
5.

30
1

5.
06

6
4.

83
0

4.
59

4
4.

35
8

4.
14

0
3.

92
1

La
tin

 A
m

er
ic

a 
an

d 
th

e 
C

ar
ib

be
an

9.
68

8
9.

36
1

9.
03

4
8.

67
6

8.
31

8
7.

93
4

7.
55

0
N

or
th

 A
m

er
ic

a
6.

70
5

6.
70

5
6.

70
5

6.
70

5
6.

70
5

6.
68

9
6.

67
3

E
ur

op
e

1.
13

9
1.

17
1

1.
20

2
1.

21
9

1.
23

6
1.

24
4

1.
25

2
R

us
si

an
 F

ed
er

at
io

n
7.

98
3

7.
98

3
7.

98
3

7.
98

3
7.

98
3

7.
98

3
7.

98
3

To
ta

l
36

.7
23

36
.0

05
35

.2
87

34
.4

98
33

.7
09

32
.8

87
32

.0
66

31
.2

60

N
O

T
E

:
N

at
ur

al
 f

or
es

t 
co

ve
r 

ex
cl

ud
es

 p
la

nt
at

io
ns

.

L
IV

IN
G

 P
L

A
N

E
T

 I
N

D
E

X
 a

dd
iti

on
al

 d
at

a



37
LI

V
IN

G
 P

LA
N

E
T 

R
E

P
O

R
T 

19
98

S
O

U
R

C
E

S
 a

nd
 f

ur
th

er
 r

ea
di

ng
B

o
hn

, U
. a

nd
 G

.D
. K

at
en

in
a 

(1
99

4)
M

ap
 o

f 
N

at
ur

al
 V

eg
et

at
io

n.
 S

ca
le

 1
:2

,5
00

,0
00

.
Ko

m
ar

ov
 B

ot
an

ic
al

 In
st

itu
te

, S
t 

Pe
te

rs
bu

rg
.

C
ar

na
ha

n,
 J

.A
. (

n.
d

.)
 

A
us

tr
al

ia
 - 

N
at

ur
al

 V
eg

et
at

io
n.

 A
us

tr
al

ia
n

S
ur

ve
yi

ng
 a

nd
 L

an
d 

In
fo

rm
at

io
n 

G
ro

up
,

D
ep

ar
tm

en
t 

of
 A

dm
in

is
tr

at
iv

e 
S

er
vi

ce
s.

 
1:

5 
m

ill
io

n 
sc

al
e.

C
en

tr
e 

fo
r 

C
o

nc
re

te
 In

fo
rm

at
io

n 
(1

99
7)

G
lo

ba
l C

em
en

t R
ep

or
t. 

Tr
ad

e 
S

hi
p 

Pu
bl

ic
at

io
ns

Lt
d,

 D
or

ki
ng

.

C
os

ta
nz

a,
 R

., 
R

. d
’A

rg
e,

 R
. d

e 
G

ro
ot

, S
. F

ar
be

r,
M

. G
ra

ss
o

, B
. H

an
no

n,
 K

. L
im

b
ur

g,
 S

. N
ae

em
,

R
.V

. O
’N

ei
ll,

 J
. P

ar
ue

lo
, R

.G
. R

as
ki

n,
 P

. S
ut

to
n,

M
. v

an
 d

en
 B

el
t 

(1
99

7)
Th

e 
va

lu
e 

of
 t

he
 w

or
ld

’s
 e

co
sy

st
em

 s
er

vi
ce

s 
an

d
na

tu
ra

l c
ap

ita
l. 

N
at

ur
e.

 V
ol

. 3
87

 p
p.

 2
53

-2
60

.

D
ai

ly
, G

.C
. (

19
97

)
N

at
ur

e’
s 

Se
rv

ic
es

: 
So

ci
et

al
 D

ep
en

de
nc

e 
on

N
at

ur
al

 E
co

sy
st

em
s.

Is
la

nd
 P

re
ss

, W
as

hi
ng

to
n,

D
.C

. a
nd

 C
ov

el
o,

 C
al

ifo
rn

ia
.

D
in

er
st

ei
n,

 E
., 

D
.M

. O
ls

o
n,

 D
.J

. G
ra

ha
m

, 
A

.L
. W

eb
st

er
, S

.A
. P

ri
m

m
, M

.P
. B

o
o

kb
in

d
er

an
d

 G
. L

ed
ec

 (
19

95
) 

A
 C

on
se

rv
at

io
n 

A
ss

es
sm

en
t o

f 
th

e 
Te

rr
es

tr
ia

l
E

co
re

gi
on

s 
of

 L
at

in
 A

m
er

ic
a 

an
d 

th
e 

C
ar

ib
be

an
.

Pu
bl

is
he

d 
in

 a
ss

oc
ia

tio
n 

w
ith

 T
he

 W
or

ld
 W

ild
lif

e
Fu

nd
. T

he
 W

or
ld

 B
an

k,
 W

as
hi

ng
to

n,
 D

C
.

Eu
ro

p
ea

n 
C

o
m

m
is

si
o

n 
(1

99
5)

E
ur

op
e’

s 
E

nv
iro

nm
en

t:
 S

ta
tis

tic
al

 C
om

pe
nd

iu
m

fo
r 

th
e 

D
ob

rís
A

ss
es

sm
en

t. 
O

ff
ic

e 
fo

r 
O

ff
ic

ia
l

Pu
bl

ic
at

io
ns

 o
f 

th
e 

E
ur

op
ea

n 
C

om
m

un
iti

es
,

Lu
xe

m
bo

ur
g.

FA
O

 (
19

95
) 

Fo
re

st
 R

es
ou

rc
es

 A
ss

es
sm

en
t 1

99
0:

 G
lo

ba
l

Sy
nt

he
si

s.
 F

A
O

 F
or

es
tr

y 
Pa

pe
r 

12
4.

 F
A

O
, R

om
e.

FA
O

 (
19

97
)

Th
e 

St
at

e 
of

 th
e 

W
or

ld
’s

 F
is

he
rie

s 
an

d
A

qu
ac

ul
tu

re
 1

99
6.

 F
A

O
 F

is
he

rie
s 

D
ep

ar
tm

en
t,

FA
O

, R
om

e.

FA
O

 (
19

97
)

Th
e 

St
at

e 
of

 th
e 

W
or

ld
’s

 F
or

es
ts

 1
99

7.
 F

A
O

,
R

om
e.

FA
O

S
TA

T
FA

O
 o

nl
in

e 
da

ta
ba

se
. h

tt
p:

//a
pp

s.
fa

o.
or

g

G
as

to
n,

 K
.J

.
(e

d.
)

(1
99

6)
B

io
di

ve
rs

ity
. A

 B
io

lo
gy

 o
f 

N
um

be
rs

 a
nd

D
iff

er
en

ce
. B

la
ck

w
el

l S
ci

en
ce

, O
xf

or
d.

G
ra

in
ge

r, 
R

. a
nd

 S
. G

ar
ci

a 
(1

99
6)

C
hr

on
ic

le
s 

of
 M

ar
in

e 
Fi

sh
er

y 
La

nd
in

gs
 (1

95
0-

19
94

):
 T

re
nd

 A
na

ly
si

s 
an

d 
Fi

sh
er

ie
s 

Po
te

nt
ia

l.
FA

O
 F

is
he

rie
s 

Te
ch

ni
ca

l P
ap

er
 3

59
. F

A
O

, R
om

e.

IL
EC

In
te

rn
at

io
na

l L
ak

e 
E

nv
iro

nm
en

t 
C

om
m

itt
ee

Fo
un

da
tio

n.
 L

ak
e 

D
at

ab
as

e.
ht

tp
:/

/w
w

w
.b

iw
a.

or
.jp

/il
ec

/d
at

ab
as

e/
da

ta
ba

se
.h

tm
l

IN
P

E 
(1

99
8)

 
B

ra
zi

lia
n 

N
at

io
na

l I
ns

tit
ut

e 
fo

r 
S

pa
ce

 R
es

ea
rc

h.
ht

tp
:/

/w
w

w
.in

pe
.b

r/
am

z-
04

.h
tm

IP
C

C
 (

19
95

)
C

lim
at

e 
C

ha
ng

e 
19

94
. R

ad
ia

tiv
e 

Fo
rc

in
g 

of
C

lim
at

e 
C

ha
ng

e 
an

d 
A

n 
E

va
lu

at
io

n 
of

 E
m

is
si

on
Sc

en
ar

io
s.

 H
ou

gh
to

n,
 J

.T
. e

t a
l. 

(e
ds

.)
C

am
br

id
ge

 U
ni

ve
rs

ity
 P

re
ss

, C
am

br
id

ge
.

IU
C

N
 (

19
96

) 
19

96
 IU

C
N

 R
ed

 L
is

t o
f 

Th
re

at
en

ed
 A

ni
m

al
s.

J.
 B

ai
lli

e 
an

d 
B

. G
ro

om
br

id
ge

 (e
ds

.) 
IU

C
N

,
G

la
nd

, S
w

itz
er

la
nd

.

K
uu

se
la

, K
. (

19
94

)
Fo

re
st

 R
es

ou
rc

es
 in

 E
ur

op
e,

 1
95

0-
19

90
.

E
ur

op
ea

n 
Fo

re
st

 R
es

ea
rc

h 
In

st
itu

te
 R

es
ea

rc
h

R
ep

or
t 

1.
 C

am
br

id
ge

 U
ni

ve
rs

ity
 P

re
ss

,
C

am
br

id
ge

.

Lü
nz

er
, I

. (
19

92
) 

qu
ot

ed
 in

 E
. v

on
 W

ei
zs

äc
ke

r, 
A

.B
. L

ov
in

s 
an

d
L.

H
.L

ov
in

s.
 1

99
7.

 F
ac

to
r 

Fo
ur

: 
D

ou
bl

in
g

W
ea

lth
, H

al
vi

ng
 R

es
ou

rc
e 

U
se

. T
he

 N
ew

 R
ep

or
t

to
 th

e 
C

lu
b 

of
 R

om
e.

p.
 5

0.
 E

ar
th

sc
an

, L
on

do
n.

Lu
th

er
, H

. a
nd

 J
. R

zó
sk

a 
(1

97
1)

 
Pr

oj
ec

t A
qu

a:
 A

 S
ou

rc
e 

B
oo

k 
of

 In
la

nd
 W

at
er

s
Pr

op
os

ed
 fo

r 
C

on
se

rv
at

io
n.

IB
P 

H
an

db
oo

k 
N

o
21

.I
U

C
N

 O
cc

as
io

na
l P

ap
er

 N
o 

2.
 In

te
rn

at
io

na
l

B
io

lo
gi

ca
l P

ro
gr

am
m

e.
 B

la
ck

w
el

l S
ci

en
tif

ic
Pu

bl
ic

at
io

ns
, O

xf
or

d.

M
ar

la
nd

, G
. a

nd
 T

.A
. B

o
d

en
 (

19
98

)
G

lo
ba

l, 
R

eg
io

na
l a

nd
 N

at
io

na
l C

O
2

E
m

is
si

on
s.

Tr
en

ds
: 

A
 C

om
pe

nd
iu

m
 o

f 
D

at
a 

on
 G

lo
ba

l
C

ha
ng

e.
 C

ar
bo

n 
D

io
xi

de
 In

fo
rm

at
io

n 
A

na
ly

si
s

C
en

tr
e,

 O
ak

 R
id

ge
 N

at
io

na
l L

ab
or

at
or

y,
 O

ak
R

id
ge

, T
en

ne
ss

e.

M
ila

no
va

, E
.V

. a
nd

 A
.V

. K
us

hl
in

 
(e

ds
.)

(1
99

3)
W

or
ld

 M
ap

 o
f 

Pr
es

en
t-D

ay
 L

an
ds

ca
pe

s.
 A

n
E

xp
la

na
to

ry
 N

ot
e.

 P
re

pa
re

d 
by

 M
os

co
w

 S
ta

te
U

ni
ve

rs
ity

 a
nd

 t
he

 U
ni

te
d 

N
at

io
ns

 E
nv

iro
nm

en
t

Pr
og

ra
m

m
e,

 N
ai

ro
bi

.

M
ac

K
in

no
n,

 J
. (

un
p

ub
lis

he
d

, 1
99

6)
 

R
ev

ie
w

 o
f 

th
e 

In
do

m
al

ay
an

 P
ro

te
ct

ed
 A

re
as

.
A

si
an

 B
ur

ea
u 

fo
r 

C
on

se
rv

at
io

n,
 U

K
.

Pi
m

en
te

l, 
D

., 
J.

 H
ou

se
r, 

E
. P

re
is

s,
 O

. W
hi

te
, 

H
. F

an
g,

 L
. M

es
ni

ck
, T

. B
ar

sk
y,

 S
. T

ar
ic

he
, 

J.
 S

ch
re

ck
 a

nd
 S

. A
lp

er
t 

(1
99

7)
W

at
er

 r
es

ou
rc

es
: 

ag
ric

ul
tu

re
, e

nv
iro

nm
en

t 
an

d
so

ci
et

y.
 A

n 
as

se
ss

m
en

t 
of

 t
he

 s
ta

tu
s 

of
 w

at
er

re
so

ur
ce

s.
 B

io
sc

ie
nc

e,
Vo

l. 
47

, N
o.

2,
 p

p.
 9

7-
10

6.
 

Po
st

el
, S

.L
., 

G
.C

. D
ai

ly
 a

nd
 P

.R
. E

hr
lic

h 
(1

99
6)

H
um

an
 a

pp
ro

pr
ia

tio
n 

of
 r

en
ew

ab
le

 f
re

sh
 w

at
er

.
Sc

ie
nc

e.
 V

ol
. 2

71
, p

p.
 7

85
-7

88
.

S
co

tt
, D

.A
.

(e
d.

)(
19

89
) 

A
 D

ire
ct

or
y 

of
 A

si
an

 W
et

la
nd

s.
 IU

C
N

, G
la

nd
,

S
w

itz
er

la
nd

.

S
hi

kl
o

m
an

o
v,

 I.
A

. (
un

p
ub

lis
he

d
, 1

99
7)

A
ss

es
sm

en
t o

f 
W

at
er

 R
es

ou
rc

es
 a

nd
 W

at
er

A
va

ila
bi

lit
y 

in
 th

e 
W

or
ld

. S
ta

te
 H

yd
ro

lo
gi

ca
l

In
st

itu
te

, S
t.

 P
et

er
sb

ur
g.

S
in

gh
, K

.D
. a

nd
 A

. M
ar

zo
li 

(1
99

5)
D

ef
or

es
ta

tio
n 

Tr
en

ds
 in

 th
e 

Tr
op

ic
s:

 A
 T

im
e

Se
rie

s 
A

na
ly

si
s.

 P
ap

er
 p

re
se

nt
ed

 a
t 

W
W

F
C

on
fe

re
nc

e 
on

 t
he

 P
ot

en
tia

l I
m

pa
ct

s 
of

 
C

lim
at

e 
C

ha
ng

e 
on

 T
ro

pi
ca

l F
or

es
ts

, P
ue

rt
o

R
ic

o,
 A

pr
il 

19
95

.

To
b

le
r, 

W
., 

U
. D

ei
ch

m
an

n,
 J

. G
o

tt
se

ge
n 

an
d

K
. M

al
o

y 
(1

99
5)

 
Th

e 
G

lo
ba

l D
em

og
ra

ph
y 

Pr
oj

ec
t. 

N
at

io
na

l
C

en
te

r 
fo

r 
G

eo
gr

ap
hi

c 
In

fo
rm

at
io

n 
an

d 
A

na
ly

si
s,

U
ni

ve
rs

ity
 o

f 
C

al
ifo

rn
ia

, S
an

ta
 B

ar
ba

ra
.

ht
tp

:/
/n

cg
ia

.u
cs

b.
ed

u/
pu

bs
/g

dp
/

po
p.

ht
m

l#
G

LO
B

A
L

U
N

D
P

C
S

D
 (

19
97

)
C

rit
ic

al
 T

re
nd

s:
 G

lo
ba

l C
ha

ng
e 

an
d 

Su
st

ai
na

bl
e

D
ev

el
op

m
en

t. 
U

ni
te

d 
N

at
io

ns
 D

ep
ar

tm
en

t 
of

Po
lic

y 
C

oo
rd

in
at

io
n 

an
d 

S
us

ta
in

ab
le

D
ev

el
op

m
en

t,
 N

ew
 Y

or
k.

W
hi

te
, F

. (
19

83
)

Th
e 

Ve
ge

ta
tio

n 
of

 A
fr

ic
a.

 U
N

E
S

C
O

, P
ar

is
.

W
o

rl
d

 C
o

ns
er

va
ti

o
n 

M
o

ni
to

ri
ng

 
C

en
tr

e 
(1

99
2)

G
lo

ba
l B

io
di

ve
rs

ity
: 

St
at

us
 o

f 
th

e 
E

ar
th

’s
 L

iv
in

g
R

es
ou

rc
es

. C
ha

pm
an

 a
nd

 H
al

l, 
Lo

nd
on

. 
pp

. 1
39

-1
41

.

W
o

rl
d

 M
et

eo
ro

lo
gi

ca
l O

rg
an

iz
at

io
n,

 U
N

ag
en

ci
es

 a
nd

 S
to

ck
ho

lm
 E

nv
ir

o
nm

en
t

In
st

it
ut

e 
(1

99
7)

C
om

pr
eh

en
si

ve
 A

ss
es

sm
en

t o
f 

th
e 

Fr
es

hw
at

er
R

es
ou

rc
es

 o
f 

th
e 

W
or

ld
. W

or
ld

 M
et

eo
ro

lo
gi

ca
l

O
rg

an
iz

at
io

n,
 G

en
ev

a.

W
o

rl
d

 R
es

o
ur

ce
s 

In
st

it
ut

e,
 U

N
EP

, U
N

D
P

 a
nd

W
o

rl
d

 B
an

k 
(1

99
6)

W
or

ld
 R

es
ou

rc
es

 1
99

6-
97

. O
xf

or
d 

U
ni

ve
rs

ity
Pr

es
s,

 N
ew

 Y
or

k 
an

d 
O

xf
or

d.



LIVING PLANET REPORT 1998

AFRICA

MIDDLE EAST AND CENTRAL ASIA

ASIA-PACIFIC

LATIN AMERICA AND THE CARIBBEAN

NORTH AMERICA

WESTERN EUROPE

CENTRAL AND EASTERN EUROPE

UNITED STATES

180˚ 135˚W 90˚W 45˚W 0˚ 45˚E 90˚E 135˚E 180˚

180˚ 135˚W 90˚W 45˚W 0˚ 45˚E 90˚E 135˚E 180˚

90˚N

60˚N

30˚N

0˚

30˚S

60˚S

90˚N

60˚N

60˚S

Tropic of Cancer

Tropic of Capricorn

Tropic of Ca

Tropic of Cap

MEXICO

CANADA

PUERTO RICO

TRINIDAD AND
TOBAGO

PANAMA

NICARAGUA

JAMAICA

HONDURAS
GUATEMALA
EL SALVADOR

COSTA RICA

DOMINICAN
REPUBLIC

CUBA

VENEZUELA

ARGENTINA

BOLIVIA

BRAZIL

CHILE

COLOMBIA

ECUADOR

PERU

PARAGUAY

URUGUAY

AL

AUSTRIA

BELARUS

BL

BA

AL
BA
BL
CH
CR
CZ
HU
MA
NL
SL
YU

ALBANIA
BOSNIA AND HERZEGOVINA
BELGIUM/LUXEMBOURG
SWITZERLAND
CROATIA
CZECH REPUBLIC
HUNGARY
MACEDONIA
NETHERLANDS
SLOVENIA
YUGOSLAVIA

BULGARIA
CR

CZ

DENMARK

SL

MA

YU

LITHUANIA
LATVIA
ESTONIA

FINLAND

FRANCE

GERMANY

GREECE

HU

IRELAND

ITALY

MOLDOVA

NL

NORWAY

UNITED
KINGDOM

POLAND

PORTUGAL

ROMANIA

RUSSIAN FEDERATION

HAITI

SLOVAKIA UKRAINE

SWEDEN

SPAIN

CH

ALGERIA

BURKINA
FASO

CAMEROON

CENTRAL
AFRICAN
REPUBLIC

CHAD

LIBYA

CÔTE
D’IVOIRE

EGYPT

SUDANTHE GAMBIA
ERITREA

ETHIOPIA

GUINEA-BISSAU
GUINEA

GHANA
TOGO
BENIN

MALI

LIBERIA

MAURITANIA
NIGER

MOROCCO

NIGERIA
SIERRA LEONE

SENEGAL

SOMALIA

TUNISIA

ANGOLA

BOTSWANA

RWANDA
BURUNDI

DEMOCRATIC
REPUBLIC

OF CONGO
(ZAIRE)

CONGO
GABON

KENYA
UGANDA

LESOTHO

MAURITIUS

MALAWI

MADAGASCAR

M
O

ZA
M

BI
Q

UE

NAMIBIA

SOUTH
AFRICA

TANZANIA

ZIMBABWE

ZAMBIA

GEORGIA

ARMENIA AZERBAIJAN

AFGHANISTANIRAN
SYRIA

OMAN

LEBANON

KUWAIT
JORDAN

IRAQ

SAUDI
ARABIA

TURKEY

UNITED ARAB
EMIRATES

YEMEN

ISRAEL

BANGLADESH

BHUTAN

INDIA

KAZAKHSTAN

UZBEKISTAN

TURKMENISTAN TAJIKISTAN

KYRGYZSTAN

SRI
LANKA

NEPALPAKISTAN

MONGOLIA

CHINA

DEMOCRATIC
PEOPLE’S
REPUBLIC
OF KOREA

REPUBLIC
OF KOREA

HONG KONG

TAIWAN

JAPAN

INDONESIA

CAMBODIA

LAOS

MALAYSIA

MYANMAR

PHILIPPINES

SINGAPORE

VIET
  NAMTHAILAND

AUSTRALIA

NEW
ZEALAND

PAPUA NEW
GUINEA



W
W

F
 
a

i
m

s
 
t

o
 
c

o
n

s
e

r
v

e
 
n

a
t

u
r

e
 
a

n
d

e
c

o
l
o

g
i
c

a
l
 
p

r
o

c
e

s
s

e
s

 
b

y
:
 

■

pr
es

er
vi

ng
 g

en
et

ic
, s

pe
ci

es
, a

nd
 

ec
os

ys
te

m
 d

iv
er

si
ty

■

en
su

ri
ng

 th
at

 th
e 

us
e 

of
 r

en
ew

ab
le

 n
at

ur
al

 
re

so
ur

ce
s 

is
 s

us
ta

in
ab

le
 n

ow
 a

nd
 in

 th
e 

lo
ng

er
 te

rm
, 

fo
r 

th
e 

be
ne

fit
 o

f a
ll 

lif
e 

on
 E

ar
th

■

pr
om

ot
in

g 
ac

tio
ns

 to
 r

ed
uc

e 
to

 a
 m

in
im

um
 p

ol
lu

tio
n 

an
d 

th
e 

w
as

te
fu

l e
xp

lo
ita

tio
n 

an
d 

co
ns

um
pt

io
n 

of
 r

es
ou

rc
es

 a
nd

 e
ne

rg
y.

W
W

F
–W

o
rl

d
 W

id
e
 F

u
n

d
 F

o
r 

N
a
tu

re
 i

s 
th

e
 w

o
rl

d
’s

 l
a
rg

e
st

 a
n

d
 

m
o

st
 e

x
p

e
ri

e
n

c
e
d

 i
n

d
e
p

e
n

d
e
n

t 
c
o

n
se

rv
a
ti

o
n

 o
rg

a
n

iz
a
ti

o
n

. 
It

 h
a
s 

4
.7

 m
il

li
o

n
 r

e
g

u
la

r 
su

p
p

o
rt

e
rs

 a
n

d
 a

 g
lo

b
a
l 

n
e
tw

o
rk

 a
c
ti

v
e
 

in
 9

6
 c

o
u

n
tr

ie
s.

 

W
W

F
 i

s 
k

n
o

w
n

 a
s 

th
e
 W

o
rl

d
 W

il
d

li
fe

 F
u

n
d

 i
n

 C
a
n

a
d

a
 a

n
d

 t
h

e
 

U
n

it
e
d

 S
ta

te
s 

o
f 

A
m

e
ri

c
a
.

W
W

F
 I

N
T

E
R

N
A

T
IO

N
A

L
, 

A
V

E
N

U
E

 D
U

 M
O

N
T-

B
L
A

N
C

 
C

H
-1

1
9

6
 G

L
A

N
D

, 
S

W
IT

Z
E

R
L
A

N
D

 
Te

l:
 +

4
1

 2
2

 3
6

4
 9

1
 1

1
  

 F
a
x
: 

+
4

1
 2

2
 3

6
4

 5
3

 5
8

E
-m

a
il

: 
in

fo
b

o
x
@

w
w

fn
e
t.

o
rg

W
e
b

si
te

: 
w

w
w

.p
a
n

d
a
.o

rg

L
et

’s
 le

av
e 

ou
r 

ch
ild

re
n 

a 
liv

in
g 

pl
an

et


