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F
ig
u
re
 2
 H
ie
ra
rc
h
ic
al
 R
 &
 D
 s
tr
u
c
tu
re
 f
o
r 
th
e
 c
o
n
se
rv
at
io
n
 o
f 
b
io
di
ve
rs
it
y 
an
d 
th
e
 s
u
st
ai
n
ab
le
 u
se
 o
f 
bi
o
lo
gi
c
al
 r
e
so
u
rc
e
s

(c
3
) 
H
o
w
 d
o
 e
c
o
sy
st
e
m
s 
re
ac
t 
to
 o
r

c
h
an
ge
 a
s 
a 
re
su
lt
 o
f 
th
e
ir

fr
ag
m
e
n
ta
ti
o
n
, 
is
o
la
ti
o
n
?

(“
T
h
e
 e
c
o
sy
st
e
m
s 
sc
e
n
ar
io
.”
)

(d
6
) 
W
h
at
 a
re
 t
h
e
 e
ff
e
c
ts
 o
f 
bi
o
di
ve
rs
it
y 
c
h
an
ge
s 
o
n

h
u
m
an
 s
o
c
ie
ty
 s
u
c
h
 a
s 
ag
ri
c
u
lt
u
re
, 
in
du
st
ry
, 
sa
fe
ty
,

an
d 
c
u
lt
u
re
?

(d
7
) 
W
h
at
 a
re
 t
h
e
 e
ff
e
c
ts
 o
f 
de
c
lin
in
g 
bi
o
di
ve
rs
it
y 
o
n

h
u
m
an
 h
e
al
th
?

d.
 I
m
pa
c
t 
as
se
ss
m
e
n
ts
 o
f 
bi
o
di
ve
rs
it
y 
c
h
an
ge
s

c
. 
P
re
di
c
ti
o
n
 o
f 
bi
o
di
ve
rs
it
y 
c
h
an
ge
s (c
1
) 
H
o
w
 d
o
 h
u
m
an

ac
ti
vi
ti
e
s 
c
au
se
 c
h
an
ge
s

in
 b
io
di
ve
rs
it
y?

(d
1
) 
W
h
at
 s
o
rt
 o
f 
lo
ss
e
s 
in

bi
o
di
ve
rs
it
y 
re
pr
e
se
n
ts
 a

th
re
at
 t
o
 h
u
m
an
ki
n
d’
s

su
rv
iv
al
?

b.
 D
e
ve
lo
pm
e
n
t 
o
f 
in
te
lle
c
tu
al
 f
u
n
da
m
e
n
ta
ls

a.
 B
as
ic
 r
e
se
ar
c
h

(a
1
) 
H
o
w
 d
o
e
s 
bi
o
di
ve
rs
it
y

su
pp
o
rt
 l
if
e
 o
n
 E
ar
th
?

O
ve
ra
ll 
go
al

H
o
w
 s
h
o
u
ld
 w
e
 a
c
h
ie
ve
 t
h
e
 c
o
n
se
rv
at
io
n
 o
f

bi
o
di
ve
rs
it
y 
an
d 
th
e
 s
u
st
ai
n
ab
le
 u
se
 o
f 
re
so
u
rc
e
s 
fo
r

th
e
 s
ak
e
 o
f 
h
u
m
an
ki
n
d’
s 
su
rv
iv
al
?

f.
 S
u
st
ai
n
ab
le
 u
se
 a
n
d 
m
an
ag
e
m
e
n
t 
o
f 
la
n
d 
an
d

n
at
u
ra
l 
re
so
u
rc
e
s

(a
4
) 
W
h
e
re
, 
h
o
w
 m
an
y,
 a
n
d 
w
h
at

so
rt
 o
f 
o
rg
an
is
m
s 
ar
e
 t
h
e
re
 o
n

E
ar
th
?

(a
3
) 
H
o
w
 d
o
 a
ll 
th
e
 l
iv
in
g 
o
rg
an
is
m
s 
le
ad
 t
h
e
ir

liv
e
s 
an
d 
in
te
ra
c
t 
w
it
h
 e
ac
h
 o
th
e
r?

(a
5
) 
W
h
at
 e
vo
lu
ti
o
n
ar
y 
an
d

bi
o
lo
gi
c
al
 p
ro
c
e
ss
e
s 
h
av
e
 c
re
at
e
d

bi
o
di
ve
rs
it
y?

(b
1
) 
H
o
w
 b
e
st
 s
h
o
u
ld
 w
e
 p
ro
m
o
te

st
ra
te
gi
c
 a
n
d 
sy
st
e
m
at
ic
 d
e
ve
lo
pm
e
n
t 
o
f

in
te
lle
c
tu
al
 f
u
n
da
m
e
n
ta
ls
 c
o
n
c
e
rn
in
g

bi
o
di
ve
rs
it
y 
re
se
ar
c
h
?

(b
4
) 
H
o
w
 f
ar
 c
an
 w
e
 i
m
pl
e
m
e
n
t 
lo
n
g-
te
rm

m
o
n
it
o
ri
n
g 
o
f 
bi
o
di
ve
rs
it
y 
c
h
an
ge
s?

(d
2
) 
H
o
w
 c
an
 h
u
m
an
 s
o
c
ie
ty
 r
e
dr
e
ss

th
e
 e
ff
e
c
ts
 o
f 
de
c
lin
in
g 
bi
o
di
ve
rs
it
y?

(g
1
) 
H
o
w
 w
e
 s
h
o
u
ld

pu
rs
u
e
 t
h
e
 s
u
st
ai
n
ab
le

u
se
 o
f 
bi
o
lo
gi
c
al

re
so
u
rc
e
s?

(g
2
) 
W
h
at
 s
o
rt
 o
f 
po
lic
ie
s

sh
o
u
ld
 b
e
 p
ro
po
se
d 
fo
r 
th
e

su
st
ai
n
ab
le
 u
se
 o
f 
bi
o
lo
gi
c
al

re
so
u
rc
e
s?

(g
5
) 
H
o
w
 f
ar
 c
an
 e
n
vi
ro
n
m
e
n
ta
l

bu
rd
e
n
s 
be
 d
e
c
re
as
e
d 
by

bi
o
te
c
h
n
o
lo
gy
?

(g
3
) 
H
o
w
 c
an
 w
e
 e
n
su
re

im
pr
o
ve
m
e
n
t 
an
d 
qu
al
it
y

as
su
ra
n
c
e
 i
n
 b
io
lo
gi
c
al

re
so
u
rc
e
s,
 a
c
c
e
ss
 t
o
 t
h
e
m
,

an
d 
th
e
 f
ai
r 
an
d 
e
qu
it
ab
le

sh
ar
in
g 
o
f 
be
n
e
fi
ts
 a
ri
si
n
g

fr
o
m
 t
h
e
 u
se
 o
f 
th
e
m
?

(b
5
) 
W
h
at
 s
o
rt
 o
f 
ba
si
c
 r
e
se
ar
c
h
 a
n
d

te
c
h
n
iq
u
e
s 
n
e
e
ds
 t
o
 b
e
 d
e
ve
lo
pe
d 
to

e
n
su
re
 t
h
e
 q
u
al
it
y 
o
f 
th
e
 i
n
te
lle
c
tu
al

fu
n
da
m
e
n
ta
ls
 a
n
d 
su
pp
o
rt
 t
h
e
ir

sy
st
e
m
at
ic
 d
e
ve
lo
pm
e
n
t?

(g
6
) 
H
o
w
 c
an
 w
e
 b
u
ild

bi
o
te
c
h
n
o
lo
gi
e
s 
an
d 
sy
st
e
m
s

th
at
 a
re
 p
ra
c
ti
c
al
 f
ro
m
 t
h
e

vi
e
w
po
in
t 
o
f 
L
C
A
?

(b
3
) 
H
o
w
 f
ar
 c
an
 w
e
 p
ro
m
o
te
 t
h
e

im
pr
o
ve
m
e
n
t 
o
f 
in
fo
rm
at
io
n
 o
n

bi
o
di
ve
rs
it
y?

(c
2
) 
T
o
 w
h
at
 e
xt
e
n
t 
do
 n
at
u
ra
l

di
st
u
rb
an
c
e
s 
c
au
se
 c
h
an
ge
s 
in

bi
o
di
ve
rs
it
y?

T
o
 p
re
se
n
t 
po
lic
y 
o
pt
io
n
s 
fo
r 
th
e
 r
e
al
iz
at
io
n
 o
f 
th
e
 s
u
st
ai
n
ab
le
 u
se
 o
f 
bi
o
lo
gi
c
al

re
so
u
rc
e
s,
 a
n
d 
de
ve
lo
p 
sa
fe
ty
 b
io
lo
gi
c
al
 m
e
th
o
ds
 a
n
d 
te
c
h
n
o
lo
gi
e
s 
fo
r 
e
n
vi
ro
n
m
e
n
ta
l

c
o
n
se
rv
at
io
n
.

(g
4
) 
H
o
w
 c
an
 w
e
 o
pt
im
iz
e

di
ve
rs
e
 u
se
 o
f 
bi
o
lo
gi
c
al

re
so
u
rc
e
s 
w
h
ile
 g
iv
in
g

c
o
n
si
de
ra
ti
o
n
 t
o
 t
h
e
 t
ra
de
-

o
ff
s 
in
 c
o
st
 a
n
d 
be
n
e
fi
t,

be
tw
e
e
n
 e
n
vi
ro
n
m
e
n
t,

e
c
o
n
o
m
y 
an
d 
so
c
ie
ty
?

(g
7
) 
H
o
w
 c
an
 w
e
 b
u
ild
 a
 s
ys
te
m

fo
r 
m
ak
in
g 
o
ve
ra
ll 
e
va
lu
at
io
n
s 
o
f

th
e
 e
ff
ic
ac
y 
an
d 
im
pa
c
t 
o
n

bi
o
di
ve
rs
it
y 
o
f 
n
e
w

bi
o
te
c
h
n
o
lo
gy
?

g.
 S
u
st
ai
n
ab
le
 u
se
 o
f 
bi
o
lo
gi
c
al
 r
e
so
u
rc
e
s,
 a
n
d

po
lic
ie
s 
fo
r 
th
at
 g
o
al

(f
6
) 
H
o
w
 c
an
 w
e
 s
e
c
u
re
 a

sa
fe
 a
n
d 
c
o
m
fo
rt
ab
le
 l
iv
in
g

e
n
vi
ro
n
m
e
n
t 
u
si
n
g 
bi
o
-

fu
n
c
ti
o
n
s?

(f
7
) 
H
o
w
 c
an
 w
e
 p
la
n
 c
it
ie
s 
an
d

re
gi
o
n
s 
th
at
 p
ay
 a
tt
e
n
ti
o
n
 t
o

th
e
 c
o
n
se
rv
at
io
n
 o
f

bi
o
di
ve
rs
it
y?

(f
2
) 
H
o
w
 c
an

w
e
 d
e
ve
lo
p

la
n
d

m
an
ag
e
m
e
n
t

sy
st
e
m
s 
u
si
n
g

so
c
ia
l,

e
c
o
n
o
m
ic
 a
n
d

c
u
lt
u
ra
l

in
c
e
n
ti
ve
s?

(f
3
) 
H
o
w
 c
an
 w
e
 i
n
tr
o
du
c
e
 a

pr
e
c
au
ti
o
n
al
 a
pp
ro
ac
h
 t
o
 l
an
d

u
se
 a
n
d 
n
at
u
ra
l 
re
so
u
rc
e

de
ve
lo
pm
e
n
t?

(f
5
) 
H
o
w
 c
an
 w
e
 m
an
ag
e

w
at
e
rs
h
e
ds
 s
o
 t
h
at
 w
at
e
r

re
so
u
rc
e
s,
 d
is
as
te
r

pr
e
ve
n
ti
o
n
, 
an
d 
bi
o
di
ve
rs
it
y

ar
e
 b
al
an
c
e
d?

(f
4
) 
H
o
w
 c
an
 w
e
 s
e
c
u
re

su
st
ai
n
ab
le
 a
gr
ic
u
lt
u
ra
l,

fo
re
st
ry
 a
n
d 
fi
sh
e
ri
e
s,
 a
n
d

h
e
al
th
y 
bi
o
di
ve
rs
it
y?

(f
1
) 
H
o
w
 s
h
o
u
ld
 w
e
 p
la
n
 w
ay
s 
o
f

u
si
n
g 
n
at
u
ra
l 
re
so
u
rc
e
s 
an
d 
la
n
d

th
at
 a
re
 i
n
 k
e
e
pi
n
g 
w
it
h
 t
h
e

c
o
n
se
rv
at
io
n
 o
f 
bi
o
di
ve
rs
it
y?

T
o
 d
e
ve
lo
p 
pr
ac
ti
c
al
 m
e
as
u
re
s 
fo
r 
th
e
 s
u
st
ai
n
ab
le
 u
se
 o
f 
re
so
u
rc
e
s 
in
 “
lif
e
”
 i
n
du
st
ri
e
s

su
c
h
 a
s 
ag
ri
c
u
lt
u
re
, 
fo
re
st
ry
 a
n
d 
fi
sh
e
ri
e
s,
 a
n
d 
fo
r 
la
n
d 
m
an
ag
e
m
e
n
t 
pr
ac
ti
c
e
s

in
c
o
rp
o
ra
ti
n
g 
th
e
 c
o
n
se
rv
at
io
n
 o
f 
bi
o
di
ve
rs
it
y.

e
. 
C
o
n
se
rv
at
io
n
 o
f 
bi
o
di
ve
rs
it
y,
 a
n
d 
te
c
h
n
iq
u
e
s

an
d 
m
e
th
o
ds
 f
o
r 
it
s 
re
st
o
ra
ti
o
n

(e
6
) 
H
o
w
 f
ar
 c
an
 w
e

c
o
n
se
rv
e
 t
h
e

in
di
ge
n
o
u
s 
bi
o
di
ve
rs
it
y

o
f 
a 
re
gi
o
n
 i
n
 r
e
sp
o
n
se

to
 t
h
at
 r
e
gi
o
n
’
s

c
h
ar
ac
te
ri
st
ic
s?

(e
3
) 
H
o
w
 c
an
 w
e

pu
rs
u
e
 m
e
as
u
re
s 
to

pr
e
ve
n
t 
an
y 
fu
rt
h
e
r

in
c
re
as
e
 o
f 
th
e
 n
u
m
be
r

o
f 
e
n
da
n
ge
re
d 
sp
e
c
ie
s,

an
d 
to
 e
n
su
re
 t
h
e
ir

re
c
o
ve
r y
?

(e
1
) 
H
o
w
 c
an
 w
e

c
o
n
se
rv
e

bi
o
di
ve
rs
it
y?

(e
4
) 
W
h
at
 s
o
rt
 o
f 
h
ab
it
at

c
o
n
se
rv
at
io
n
 t
e
c
h
n
o
lo
gi
e
s

an
d 
sy
st
e
m
s 
sh
o
u
ld
 w
e

de
ve
lo
p?

(e
8
) 
H
o
w
 c
an
 w
e
 s
e
le
c
t 
th
e

im
po
rt
an
t 
fa
c
to
rs
 t
h
at

c
o
n
st
it
u
te
 a
 r
e
gi
o
n
al

bi
o
di
ve
rs
it
y 
an
d 
as
se
ss

th
e
ir
 s
u
it
ab
ili
ty
 a
s

h
ab
it
at
s?

(e
9
) 
H
o
w
 c
an

w
e
 p
ro
vi
de

sc
ie
n
ti
fi
c

e
va
lu
at
io
n
s 
o
f

th
e
 e
ff
ic
ac
y 
o
f

th
e
se

c
o
n
se
rv
at
io
n

te
c
h
n
o
lo
gi
e
s

an
d
re
gu
la
ti
o
n
s?

(e
2
) 
H
o
w
 c
an

w
e
 i
n
tr
o
du
c
e

ad
ap
ti
ve

m
an
ag
e
m
e
n
t

sy
st
e
m
?

(e
5
) 
W
h
at
 s
o
rt
 o
f 
te
c
h
n
o
lo
gi
e
s 
fo
r

re
pr
o
du
c
ti
o
n
 a
n
d 
re
c
o
ve
ry
 o
f

po
pu
la
ti
o
n
 a
n
d 
re
st
o
ra
ti
o
n
 o
f

ge
n
e
ti
c
 d
iv
e
rs
it
y 
sh
o
u
ld
 w
e

de
ve
lo
p?

T
o
 d
e
ve
lo
p 
ba
si
c
 t
e
c
h
n
iq
u
e
s 
an
d 
m
e
th
o
ds
 w
h
ic
h
 w
ill
 c
o
n
tr
ib
u
te
 t
o
 c
o
n
se
rv
at
io
n

po
lic
ie
s 
fo
r 
re
du
c
in
g 
lo
ss
 o
f 
bi
o
di
ve
rs
it
y 
an
d 
to
 a
vo
id
 t
h
e
 r
is
ks
 e
n
vi
si
o
n
e
d.

(e
7
) 
W
h
at
 s
o
rt
 o
f 
n
at
u
ra
l

re
st
o
ra
ti
o
n
 t
e
c
h
n
o
lo
gi
e
s

sh
o
u
ld
 w
e
 d
e
ve
lo
p?

T
o
 e
lu
c
id
at
e
 b
o
th
 t
h
e
 n
at
u
ra
l 
an
d 
h
u
m
an
 c
au
se
s 
o
f 
c
h
an
ge
s 
in
 b
io
di
ve
rs
it
y,
 a
n
d 
th
e
ir
 c
o
m
bi
n
e
d 
m
o
de
s 
o
f

ac
ti
o
n
. 
T
o
 p
re
di
c
t 
c
h
an
ge
s 
in
 b
io
di
ve
rs
it
y 
an
d 
to
 e
st
ab
lis
h
 t
h
e
 l
im
it
at
io
n
s 
o
f 
su
c
h
 p
re
di
c
ti
o
n
s.

T
o
 e
va
lu
at
e
 t
h
e
 e
ff
e
c
ts
 o
f 
c
h
an
ge
s 
in
 b
io
di
ve
rs
it
y 
o
n
 e
c
o
sy
st
e
m
s 
an
d 
h
u
m
an
 s
o
c
ie
ty
, 
an
d 
c
la
ri
fy
 t
h
e
 t
h
re
at

to
 h
u
m
an
ki
n
d 
an
d 
e
c
o
sy
st
e
m
s 
ra
is
e
d 
by
 t
h
e
 l
o
ss
 o
f 
bi
o
di
ve
rs
it
y.

(d
3
) 
H
o
w
 d
o
 d
e
c
lin
in
g 
sp
e
c
ie
s

di
ve
rs
it
y 
af
fe
c
t 
th
e
 s
e
rv
ic
e
s

bi
o
di
ve
rs
it
y 
br
in
gs
 t
o
 m
an
ki
n
d?

(d
5
) 
W
h
at
 i
s 
th
e
 r
e
la
ti
o
n
sh
ip
 b
e
tw
e
e
n

bi
o
di
ve
rs
it
y 
an
d 
e
c
o
sy
st
e
m
 f
u
n
c
ti
o
n
s?

(d
4
) 
W
h
at
 i
s 
bi
o
di
ve
rs
it
y’
s 
va
lu
e
?

T
o
 o
bs
e
rv
e
 t
h
e
 a
c
tu
al
 s
ta
te
 o
f 
bi
o
di
ve
rs
it
y 
an
d 
th
e
 p
ro
c
e
ss
e
s 
th
at
 c
re
at
e
 a
n
d 
m
ai
n
ta
in
 i
t,
 a
n
d,
 b
y 
an
al
yz
in
g 
th
e
se

o
bs
e
rv
at
io
n
s,
 b
ri
n
g 
c
e
rt
ai
n
ty
 t
o
 o
u
r 
sc
ie
n
ti
fi
c
 k
n
o
w
le
dg
e
 o
f 
bi
o
di
ve
rs
it
y.
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 m
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t f
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 o
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l d
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 c
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at
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t o
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ra
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 m
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 o
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at
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t o
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 o
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 b
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t o
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t m
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l d
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t o
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 b
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 p

ro
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 b
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f r
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R
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Figure 4 FY 2003 budget for living organism and ecosystems research 
 
 

 

 

 

      

       

       

       

       

       

       

       

       

       

       

       

       

       

 
(a) Basic research 

(b) Development of intellectual fundamentals 
(c) Prediction of biodiversity changes 

(d) Impact assessments of biodiversity changes 
(e) Conservation of biodiversity, and techniques and methods for its restoration 

(f) Sustainable use and management of land and natural resources 
(g) Sustainable use of biological resources, and policies for that goal 
       

The FY 2003 budget for issues in Table 2. The table presents the approximate figure devoted to living organism and 
ecosystems research for issues registered as receiving subsidies at research institutions. Since Tab. 2 does not necessarily 
contain every single research issue, the total budget for research into living organisms and ecosystems is estimated at ¥13 

billion, and the actual figure is thought to be somewhere in this range. Please refer to Fig.4 for details of the estimated 
figure for each research area.      
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