
1.  The Adaptation Imperative
From the outset anthropogenic climate change has been regarded as an
environmental pollution issue. This view, as espoused by the film “An
Inconvenient Truth” and by most climate activists, also dominates the
international negotiations on climate change. The definition of climate change as
an environmental pollution issue is not entirely wrong, but it is incomplete,
resulting in a distorting effect on policy. The reduction of greenhouse gas
emissions and the stabilization of greenhouse gas concentrations in the
atmosphere are essential actions, as too is adaptation; it is necessary to adapt to
the inevitable climate change which it is now too late to prevent.  Climate change
has also to be recognized as a development issue, and as an equity issue. In this
paper, we identify and briefly explore four approaches that might help to bring
about this transformation of the way in which climate change is socially
constructed. The four approaches are: 1) the qualitative accumulation of case
study evidence, 2) meta-analysis, 3) adaptation modelling, and 4) the integration
of adaptation with mitigation in case studies and in models. The four approaches
listed are not mutually exclusive and might be combined in various ways.
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The pollution perspective evolved from experience with acid precipitation and
stratospheric ozone layer depletion. Having successfully addressed the acid rain
issue by curbing emissions of sulphur dioxide and the ozone layer depletion
problem by the phasing out of chlorofluorocarbons, it was natural to focus on the
reduction of greenhouse gas emissions, especially carbon dioxide, as the
dominant approach to climate change. By itself this perspective fails to recognize
the distinctive and more complex characteristics of climate. People have always
had to cope with climate.  The story of human evolution and development
includes a very successful record of adjustment and adaptation to a wide variety
of climates. Humans as one of the most adaptable species have spread all over
the earth, and created flourishing societies from the sub-arctic to the margins of
hot deserts, and from high mountains to low coasts. The climate of this planet
varies as much or more over space than over time.  In theory at least, there is
therefore a strong case to be made for adaptation to anthropogenic climate
change. Human societies can and do adapt to and benefit from climate variety
as demonstrated over millennia with much less advanced technology than is
available today. To be sure there are constraints on adaptation such as the cost
of some measures (Dutch-style dykes are probably beyond the financial reach of
Bangladesh), and the acceptability of some policies (restricting the use of flood
plains or coasts or accommodating large numbers of climatically displaced
refugees) will be neither popular nor easily achieved, but given the political will
there is little doubt that the financial resources and the technology could be
made available to substantially reduce the impacts of climate change through
adaptation in both developed and developing countries. Given the more
extreme and long-term projections of climate change there are ultimate limits to
adaptation but they are still far out of sight. The U.N. Framework Convention on
Climate Change does recognise the importance of adaptation, and contains
clauses which if fully implemented could go a long way to redressing the
imbalance. For such a change to be achieved, better understanding of the
meaning and value of adaptation has to be realized and communicated
effectively to the policy process. 

So why has the preoccupation with the reduction of greenhouse gas emissions
and the neglect of the adaptation option been so hard to correct? Without doubt
one reason is that having initially defined climate change as a pollution problem,
adaptation has been regarded as at best a distraction but more seriously as an
impediment to the mitigation agenda. Making the case for adaptation has often
been ridiculed as no more than collusion with the big carbon emitters. Now
adaptation is not only practicable and desirable it has become an imperative.
Aggressive efforts to reduce greenhouse gas emissions will have little effect in
reducing climate change for decades and even with the most optimistic of the
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IPCC SRES scenarios global mean surface temperature will continue to rise to the
end of the century and beyond (Figure 1). The problem is that the conventional
view of the climate change issue as entirely, or almost entirely, an environmental
pollution problem is a serious misconstruction. Finally, after some 15 years of
research, debates and negotiations it is being more widely accepted that coping
with  climate change requires a mixed portfolio of both adaptation and
mitigation measures.

A second reason for the relative neglect of adaptation has been that it is much
more difficult to capture its significance in global environmental terms. On the
mitigation side there is a simple baseline measure, namely level of greenhouse
gas concentrations in the atmosphere. The increase in concentrations over time
can be directly related to the global sum of emissions, and these emissions can
be traced to their sources. It is convenient to have such a single metric by which
to measure performance. Reducing emissions directly affects the level of
concentrations and such steps towards the stabilization of greenhouse gas
concentrations in the atmosphere yield global environmental benefits. In the
case of adaptation there is no such measure. It is not possible to state in clear
quantitative terms how well adapted human activities are to current climate.
Adaptation yields benefits in the form of losses prevented. Many of these
benefits fall locally in the places where the adaptation measures are adopted,
and cannot be readily cumulated into some aggregate global total in terms of a
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FIGURE 1
The ‘Adaptation Imperative’ with the ‘best case’ emission scenario (B1 green line) global
surface mean temperature continues to rise up to and beyond the end of the century.
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single metric or set of metrics. Therefore, there is a need to explore and promote
improvements in “upscaling”.   

Upscaling adaptation refers to: 
• Adding value to, or increasing the size of, the adaptation knowledge base,

and/or
• Scientifically or technically moving from local or regional level adaptation to

global level adaptation  

2.  The Qualitative Accumulation of Case Study Evidence
The conventional approach has been to look for ways of drawing upon the rich
number and diversity of specific impact and adaptation case studies in such a
way that adaptation can be presented alongside mitigation as an essential part
of a mixed portfolio of responses to climate change. This approach has met with
modest success both at national and international levels, and helps to upscale
adaptation by increasing the knowledge base in the field.  Individual studies can
provide valuable insight into the possibilities of adaptation and actual adoption
process in particular places, but the insights are not easily cumulated into generic
conclusions that can inform the wider policy process. 

In Canada for example the Second National Assessment of Impacts and
Adaptation is nearing completion (Lemmen, 2005, Lemmen et al., forthcoming).
As in other national assessments or country studies  a lot of attention is given to
impacts and much less to adaptation in a systematic way, although the
assessment is uncovering a rich array of anecdotal examples of past, present and
potential future adaptations. A list of ten examples has been selected and is
presented in summary form in Table 1. The selection illustrates the wide variety
of adaptation activities and shows the wide range of localities and sectors in
which they are found (Howard, forthcoming). A detailed description of each of
the cases has been prepared, but they clearly do not provide a basis for generic
conclusions to be drawn about the pace and character of adaptation in Canada,
Perhaps a much more comprehensive list of adaptation measures underway or
proposed would be more helpful. Such a list could be web based, and grouped
or classified by sector and locality and level of decision-making, and could
include specific information about costs and benefits, the source of ideas,
information, motivation and so forth. 

LINKING CLIMATE MODELS TO POLICY AND DECISION-MAKING

242

washington for pdf-may 2011-complete:Layout 1  12-01-16  12:02 PM  Page 242



PAPER 11  UPSCALING ADAPTATION STUDIES TO INFORM POLICY AT THE GLOBAL LEVEL

243

TA
B

LE
 1

A
 S

el
ec

ti
o

n 
o

f 
C

ur
re

nt
 A

d
ap

ta
ti

o
n 

A
ct

io
ns

 in
 C

an
ad

a

W
A

S 
TH

E 
A

D
A

PA
TI

O
N

 A
 D

IR
EC

T 
RE

SP
O

N
SE

 T
O

 C
LI

M
AT

E 
C

H
A

N
G

E 
FU

TU
RE

 P
RO

SP
EC

TS
 F

O
R 

A
D

A
PT

AT
IO

N
 

YE
A

R
D

EC
IS

IO
N

 M
A

K
ER

S
IM

PA
C

TS
 (A

C
TU

A
L 

O
R 

PR
O

JE
C

TE
D

)?
D

IF
FU

SI
O

N

Th
er

m
os

yp
ho

ns
 in

In
uv

ik 
He

alt
h

Ce
nt

re

St
or

m
 S

ur
ge

M
ap

pi
ng

Ye
llo

ws
to

ne
-to

-
Yu

ko
n

Hi
gh

 F
lo

ta
tio

n
Tir

es

Di
str

ib
ut

ed
Ge

ne
ra

tio
n 

us
ing

Ph
ot

ov
ol

ta
ics

20
01

/
20

02

19
98

19
97

19
84

19
50

s

En
vir

on
m

en
ta

l A
da

pt
at

io
n 

Re
se

ar
ch

G
ro

up
 (f

ed
er

al 
go

ve
rn

m
en

t r
es

ea
rc

h
in

iti
at

ive
);

EB
A 

En
gi

ne
er

in
g

Co
ns

ul
ta

nt
s (

pr
iva

te
 se

ct
or

)

Cl
ea

n 
An

na
po

lis
 R

ive
r P

ro
je

ct
 (n

on
-

pr
of

it 
co

m
m

un
ity

-b
as

ed
 in

iti
at

ive
)

A 
no

n-
go

ve
rn

m
en

ta
l n

et
wo

rk
 o

f o
ve

r
29

0 
co

lla
bo

ra
tin

g 
or

ga
ni

za
tio

ns

Fo
re

st 
En

gi
ne

er
in

g 
Re

se
ar

ch
In

sti
tu

te
 o

f C
an

ad
a 

(F
ER

IC
)

no
n-

pr
of

it 
re

se
ar

ch
 in

iti
at

ive
);

fo
re

str
y 

co
m

pa
ni

es
 (p

riv
at

e 
se

ct
or

)

Pr
ov

in
cia

l e
le

ct
ric

ity
 g

en
er

at
io

n 
an

d
di

str
ib

ut
io

n 
bo

di
es

; S
ol

ar
 te

ch
no

lo
gy

in
du

str
y 

(p
riv

at
e 

se
ct

or
); 

Bu
ild

in
g

ow
ne

rs 
(p

riv
at

e
se

ct
or

).

Ye
s 

- b
ui

ld
in

g 
de

si
gn

 w
as

 s
cr

ee
ne

d 
w

ith
 a

n
en

gi
ne

er
in

g 
to

ol
 fo

r 
m

an
ag

in
g 

cl
im

at
e

ch
an

ge
 r

is
k 

be
fo

re
 c

on
st

ru
ct

io
n 

(H
ay

le
y,

20
06

)

Ye
s 

- t
he

 p
ro

je
ct

 w
as

 t
he

 c
oa

st
al

 fl
oo

di
ng

co
m

po
ne

nt
 o

f t
he

 A
nn

ap
ol

is
 C

lim
at

e 
C

ha
ng

e
O

ut
re

ac
h 

Pr
og

ra
m

 (B
el

bi
n 

an
d 

C
ly

bu
rn

,
19

98
).

N
o 

- a
im

s 
to

 e
ns

ur
e 

th
at

 t
he

 re
gi

on
 c

on
tin

ue
s

to
 fu

nc
tio

n 
as

 a
n 

in
te

rc
on

ne
ct

ed
, f

un
ct

io
ni

ng
ec

os
ys

te
m

 in
to

 fu
tu

re
 g

en
er

at
io

ns
(Y

2Y
, 2

00
6)

N
o 

- t
ria

ls
 w

er
e 

de
si

gn
ed

 t
o 

fin
d 

a 
tir

e 
th

at
w

ou
ld

 im
pr

ov
e 

th
e 

pe
rf

or
m

an
ce

 o
f e

xi
st

in
g

fo
re

st
ry

 m
ac

hi
ne

s 
in

 s
of

t-
gr

ou
nd

 c
on

di
tio

ns
(M

el
lg

re
n 

an
d 

H
ei

de
rs

do
rf

, 1
98

4)

N
o 

- P
ho

to
vo

lta
ic

 e
ffe

ct
 fi

rs
t 

de
sc

rib
ed

 b
y

Ed
m

on
d 

Be
cq

ue
re

l i
n 

18
39

 (G
oe

tz
be

rg
er

,
20

05
)

D
es

ig
n 

an
d 

co
ns

tr
uc

tio
n 

of
 th

e 
he

al
th

 c
en

tre
 is

co
m

pl
et

e.
 T

he
rm

os
yp

ho
ns

 a
nd

 E
A

RG
's

sc
re

en
in

g 
to

ol
 a

re
 a

lre
ad

y 
us

ed
 in

 m
an

y
pe

rm
af

ro
st

 e
ng

in
ee

rin
g 

pr
oj

ec
ts

.

Th
e 

m
ap

s 
ar

e 
co

m
pl

et
e,

 a
nd

 in
iti

al
 s

m
al

l-s
ca

lle
ad

ap
ta

tio
ns

 a
re

 in
 p

la
ce

. S
im

ila
r e

xe
rc

ise
s

sh
ou

ld
 b

e 
pe

rfo
rm

ed
 in

 m
os

t c
oa

st
al

 to
w

ns
 to

es
ta

bl
ish

 v
ul

ne
ra

bi
lit

y. 
A

ss
ist

an
ce

 is
 re

qu
ire

d 
fo

r
fu

rt
he

r a
da

pt
at

io
n.

Th
e 

or
ga

ni
za

tio
n'

s 
la

nd
 a

cq
ui

sit
io

ns
 a

re
 in

 th
ei

r
in

fa
nc

y. 
Th

e 
co

nc
ep

t o
f w

ild
lif

e 
co

rr
id

or
s 

ap
pl

y
un

iv
er

sa
lly

 to
 p

ro
te

ct
ed

 a
re

as
 a

nd
 s

ho
ul

d 
be

co
ns

id
er

ed
 in

 p
ar

ks
 p

la
nn

in
g.

Th
e 

tir
es

 h
av

e 
al

re
ad

y 
pe

rm
ea

te
d 

th
e 

C
an

ad
ia

n
fo

re
st

ry
 a

nd
 a

gr
ic

ul
tu

re
 in

du
st

rie
s,

 s
o 

fu
rt

he
r

do
m

es
tic

 d
iff

us
io

n 
is 

un
ne

ce
ss

ar
y. 

H
ow

ev
er

,
th

es
e 

tir
es

 c
ou

ld
 b

e 
a 

co
m

po
ne

nt
 o

f
te

ch
no

lo
gy

 tr
an

sf
er

 to
 d

ev
el

op
in

g 
co

un
tr

ie
s.

Th
e 

PV
 in

du
st

ry
 is

 s
til

l i
n 

its
 in

fa
nc

y 
in

 C
an

ad
a,

an
d 

w
ill

 v
er

y 
lik

el
y 

co
nt

in
ue

 to
 g

ro
w.

D
ist

rib
ut

ed
 g

en
er

at
io

n 
as

 a
n 

ad
ap

ta
tio

n 
is 

a
co

nc
ep

t t
ha

t c
an

 a
pp

ly
 to

 o
th

er
 e

ne
rg

y
in

iti
at

iv
es

. P
Vs

 c
ou

ld
 a

lso
 b

e 
a 

co
m

po
ne

nt
 o

f
te

ch
no

lo
gy

 tr
an

sf
er

 to
 d

ev
el

op
in

g 
co

un
tr

ie
s.

washington for pdf-may 2011-complete:Layout 1  12-01-16  12:02 PM  Page 243



LINKING CLIMATE MODELS TO POLICY AND DECISION-MAKING

244

TA
B

LE
 1

A
 S

el
ec

ti
o

n 
o

f 
C

ur
re

nt
 A

d
ap

ta
ti

o
n 

A
ct

io
ns

 in
 C

an
ad

a 
C

o
nt

’d

W
A

S 
TH

E 
A

D
A

PA
TI

O
N

 A
 D

IR
EC

T 
RE

SP
O

N
SE

 T
O

 C
LI

M
AT

E 
C

H
A

N
G

E 
FU

TU
RE

 P
RO

SP
EC

TS
 F

O
R 

A
D

A
PT

AT
IO

N
 

YE
A

R
D

EC
IS

IO
N

 M
A

K
ER

S
IM

PA
C

TS
 (A

C
TU

A
L 

O
R 

PR
O

JE
C

TE
D

)?
D

IF
FU

SI
O

N

W
int

er
 R

oa
d

M
ain

te
na

nc
e

St
ra

te
gy

Ta
nk

-lo
ad

ing
fa

cil
iti

es

Ice
 M

on
ito

rin
g

Pr
og

ra
m

W
his

tle
r 2

02
0 

an
d

Ec
on

om
ic

Di
ve

rsi
fic

at
io

n

He
at

-H
ea

lth
 A

ler
t

Sy
ste

m

20
06

20
04

20
04

20
04

20
00

De
pa

rtm
en

t o
f P

ub
lic

 W
or

ks
 a

nd
Se

rv
ice

s (
m

un
ici

pa
l g

ov
er

nm
en

t
bo

dy
)

Co
un

ty
 o

f A
th

ab
as

ca
; A

gr
icu

ltu
re

an
d 

Ag
ri-

Fo
od

 C
an

ad
a 

(fe
de

ra
l

go
ve

rn
m

en
t b

od
y);

 D
ep

ar
tm

en
t o

f
Ag

ric
ul

tu
re

 (p
ro

vin
cia

l g
ov

er
nm

en
t

bo
dy

)

Ka
tiv

ik 
Re

gi
on

al 
G

ov
er

nm
en

t;
Un

ive
rsi

ty
 o

f L
av

al;
 O

ur
an

os
Co

ns
or

tiu
m

 (j
oi

nt
 g

ov
er

nm
en

t a
nd

pr
iva

te
 re

se
ar

ch
 in

iti
at

ive
)

Re
so

rt 
M

un
ici

pa
lit

y 
of

 W
hi

stl
er

To
ro

nt
o 

Pu
bl

ic 
He

alt
h 

(m
un

ici
pa

l
go

ve
rn

m
en

t b
od

y);
To

ro
nt

o
At

m
os

ph
er

ic 
Fu

nd
 (m

un
ici

pa
l

go
ve

rn
m

en
t f

un
d)

;C
lim

at
e 

Ch
an

ge
Ac

tio
n 

Fu
nd

 (f
ed

er
al 

go
ve

rn
m

en
t

fu
nd

)

Ye
s 

- s
tr

at
eg

y 
w

as
 d

es
ig

ne
d 

in
 d

ire
ct

re
sp

on
se

 t
o 

En
vi

ro
nm

en
t 

C
an

ad
a 

cl
im

at
e

ch
an

ge
 p

re
di

ct
io

ns
 fo

r 
O

tt
aw

a 
re

gi
on

Pa
rt

ia
lly

 - 
fu

nd
in

g 
pr

og
ra

m
 a

im
s 

to
 ”

he
lp

re
du

ce
 t

he
 r

is
k 

of
 fu

tu
re

 w
at

er
 s

ho
rt

ag
es

, a
nd

to
 m

ee
t 

th
e 

ev
er

yd
ay

 g
ro

w
in

g 
ne

ed
s 

of
 a

vi
br

an
t 

C
an

ad
ia

n 
ag

ric
ul

tu
ra

l s
ec

to
r“

(A
gr

ic
ul

tu
re

 a
nd

 A
gr

i- 
Fo

od
 C

an
ad

a,
 2

00
7)

Ye
s 

- p
ro

gr
am

 w
as

 d
ev

el
op

ed
 t

o 
”e

nh
an

ce
lo

ca
l a

da
pt

iv
e 

ca
pa

ci
ty

“
to

 c
lim

at
e 

ch
an

ge
(T

re
m

bl
ay

 2
00

7)
.

Pa
rt

ia
lly

 - 
cl

im
at

e 
ch

an
ge

 is
 li

st
ed

 a
s 

on
e 

of
 a

lo
ng

 li
st

 o
f u

pc
om

in
g 

”g
lo

ba
l c

ha
lle

ng
es

“
th

at
 w

ill
 c

ha
lle

ng
e 

so
ci

et
y 

to
 a

do
pt

su
st

ai
na

bl
e 

pr
ac

tic
es

 (R
M

O
W

, 2
00

5)
.

Ye
s 

- p
ro

je
ct

 w
as

 fu
nd

ed
 b

y 
th

e 
Im

pa
ct

s 
an

d
A

da
pt

at
io

n 
co

m
po

ne
nt

 o
f t

he
 C

lim
at

e
C

ha
ng

e 
A

ct
io

n 
Fu

nd
 (V

itt
ig

lio
, 2

00
5)

Th
is 

pr
og

ra
m

 is
 o

ng
oi

ng
 in

de
fin

ite
ly.

 T
he

st
ra

te
gy

 w
ill

 li
ke

ly
 b

e 
re

pl
ic

at
ed

, w
ith

 lo
ca

lit
y-

sp
ec

ifi
c 

ad
ju

st
m

en
ts

, a
s 

w
in

te
r w

ea
th

er
be

co
m

es
 m

or
e 

va
ria

bl
e 

an
d 

ex
tre

m
e

Fo
ur

 fa
ci

lit
ie

s 
ar

e 
co

m
pl

et
e,

 w
ith

 tw
o 

m
or

e 
in

co
ns

tr
uc

tio
n.

 s
up

pl
y 

pr
oj

ec
ts

 a
re

 in
de

ve
lo

pm
en

t n
at

io
nw

id
e,

 b
ut

 c
on

tin
ue

d
ex

pa
ns

io
n 

w
ill

 re
qu

ire
 th

e 
co

m
m

itm
en

t o
f m

or
e

fu
nd

in
g.

Pr
og

ra
m

 o
ffi

ci
al

ly
 e

nd
s 

in
 2

00
8,

 a
nd

co
nt

in
ua

tio
n 

th
er

ea
fte

r w
ill

 d
ep

en
d 

on
co

m
m

un
ity

 in
iti

at
iv

e.
 P

ro
gr

am
 is

 re
pl

ic
ab

le
th

ro
ug

ho
ut

 n
or

th
er

n 
co

as
ta

l c
om

m
un

iti
es

.

Ec
on

om
ic

 d
iv

er
sif

ic
at

io
n 

is 
a 

st
ra

te
gy

 a
lre

ad
y

be
in

g 
pu

rs
ue

d 
by

 o
th

er
 s

ki
 re

so
rt

s 
to

 v
ar

yi
ng

de
gr

ee
s 

of
 s

uc
ce

ss
. S

us
ta

in
ab

ili
ty

 p
la

ns
 li

ke
W

hi
st

le
r 2

02
0 

sh
ou

ld
 b

e 
lo

ng
-te

rm
 g

oa
ls 

fo
r

ev
er

y 
m

un
ic

ip
al

ity
.

Th
e 

al
er

t s
ys

te
m

 is
 a

n 
on

go
in

g,
 in

de
fin

ite
pr

og
ra

m
. I

t w
as

 d
es

ig
ne

d 
ba

se
d 

on
 p

re
-e

xi
st

in
g

pr
og

ra
m

s 
in

 o
th

er
 lo

ca
tio

ns
, a

nd
 w

ill
 v

er
y 

lik
el

y
be

 re
pl

ic
at

ed
 fu

rt
he

r.

washington for pdf-may 2011-complete:Layout 1  12-01-16  12:02 PM  Page 244



Such a widely accessible data base of examples of adaptation might provide
useful examples that could encourage the wider adoption and diffusion of
adaptation to climate change.  The United Kingdom Climate Impacts Program
(UKCIP), based in Oxford, England, has attempted the formation of such a
compilation with their “Adaptation Action” database (UKCIP, 2006).  This online,
searchable database is comprised of adaptation case studies from around the
United Kingdom. The examples are cross-categorized by region, sector, and
adaptation type, and by April 17, 2007, there were 249 examples listed.  While
the site is maintained by staff, there is an interactive feature that allows any users
from outside UKCIP to submit ideas and text to be included as a case study.  This
tool provides a platform for the identification of climate change measures that
are spread across sectors and governed by a wide array of administrative bodies.
It facilitates the categorization of spontaneous and planned adaptation, and as
the database grows in scope, it may well help to identify the early adapters in 
the country.  

A second example is drawn from the international level, specifically the recently
completed Assessment of Impacts and Adaptations to Climate Change (AIACC)
Project funded by the GEF, implemented by the United Nations Environment
Programme and executed by the START Secretariat in Washington and the Third
World Academy of Sciences (TWAS) in Trieste. The project consisted of 24
climate change assessments (case studies) in Africa, Asia, Latin America, the
Caribbean, India, and the Pacific Ocean regions. More than 350 scientists,
experts and stakeholders from 150 institutions in 50 developing countries and 12
developed countries participated in the assessments (Leary et al., forthcoming).
A collective effort to synthesise the findings with respect to adaptation
generated a common list of nine lessons. The list is as follows:
1. Adapt Now! There is no need to wait for further evidence of climate change

before starting to act. There is already an adaptation deficit and measures to
adapt can and should be taken starting now.

2. Create the necessary conditions to enable adaptation. Numerous obstacles
block the adoption of adaptation measures. These include competing
priorities, poverty, lack of knowledge, weak institutions, degraded natural
resources, inadequate infrastructure, lack of financial resources, distorted
incentives and poor governance.     

3. Integrate adaptation with development. The goals and methods of climate
change adaptation and development are strongly complementary. To be
effective the integration of climate risks into development needs to engage
ministries that are responsible for development, finance, economic sectors,
land and water management and the provision of public health and 
other services.
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4. Increase awareness and knowledge. Nearly all the case studies highlighted the
need for greater knowledge and awareness as a high priority.

5. Strengthen institutions. In many case studies key functions for managing risk
were found to be absent or inadequate.

6. Protect natural resources. Degradation of natural resources is common and
this detracts from the adaptive capacity of communities relying on those
resources  

7. Provide financial assistance. The magnitude of financial needs for adaptation
is much greater that the current level of assistance.

8. Involve those at risk. Participatory approaches are essential for the adoption
of effective adaptation.

9. Use place-specific strategies. Notwithstanding the previous 8 conclusions
adaptation need to be based on recognition of the individual circumstances of
each place.

These generic lessons from many case studies are unexceptional (Leary et al.,
forthcoming), and they provide little specific guidance to the policy process. No
doubt the execution of the studies themselves and their publication and
dissemination of results play a role in increasing awareness and understanding.
On the other hand the accumulation of evidence is slow and qualitative and
contributes only in a modest way to the generation of more vigorous and
proactive adaptation policy at the international level. Impact from the studies at
the national level is also likely to be low since the 24 assessment case studies
were spread over 50 countries. In some cases there may have been significant
local impacts, limited to the places where the studies actually took place.

3.  Meta-Analysis
In some areas of research it has proved possible to go beyond the qualitative
accumulation of case study evidence and bring the studies together in a
quantitative way through meta-analysis, in the sense of “beyond analysis” or
“analysis of analysis”.  The meta-analysis of adaptation has the potential to
scientifically upscale adaptation by taking preliminary or local studies and
upscaling them to comprehensive or global studies.  For example, in the area of
urban air pollution (air quality) and public health many case studies have been
carried out in particular cities using local data on air quality and public health
statistics in order to establish relationships between exposure and incidence of
mortality and morbidity (Schwartz, 1994; Saez et al., 2001; Bell et al., 2005; Zhao
et al., 2006).  These studies can then be studied collectively in a meta-analysis to
formulate generic relationships to help inform public policy and the setting on
national and international standards. 
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Meta-analysis requires the ability to statistically synthesize similar data in order
to quantitatively be able to pool and analysis the results.  The pooled studies
require the same methodology and procedural structure in order for the meta-
analysis to be accurate.  In theory it would be useful to apply this approach to
adaptation to climate change. In practice however the set of adaptation case
studies in the literature cover such a wide range of topics and employ data of
such diverse character that a meta-analysis poses a dilemma.  There has yet to
be a meta-analysis of adaptation studies.  For this to be achieved it is necessary
that such an analysis be completed in similar geographic regions or for identical
adaptation studies to be undertaken in differing regions but using identical
methodologies.   

A meta-analysis may be achievable if limited sets of adaptation studies were
conducted on much more specific and comparable topics such as adaptation to
drought in agriculture, or even more specific such as adaptation to drought
among wheat farmers in sub-humid continental interiors in the mid latitudes.
Another option would be to use the same adaptation process model (for
instance TEAM, Julius and Scheraga, 2000); where the output from these and
other analogous models across similar or varying regions could be pooled and
meta-analyzed given that the methodology and data input would be statistically
comparable.  The more specific and comparable the adaptation situations
examined the more practical meta-analysis becomes and the less its value in
forming generic understanding of adaptation across sectors and regions.      

4.  Adaptation Modeling
The shortcomings in the qualitative accumulation of case studies on adaptation,
and the difficulty of carrying out a meta-analysis on the data collected, suggests
that there may be more to be gained from a quantitative modelling approach. In
recent years, models that incorporate mitigation have been rapidly developed
and arguably have helped to gain greater recognition and understanding of
mitigation as a policy option; helping provide some common background for
negotiations about the desirable rate at which greenhouse gas emissions should
be reduced. It is true that this has not yet led to a lot of action to reduce
emissions, but at least mitigation is strongly on the agenda.

Without comparable information it is proving difficult to factor adaptation into
the policy negotiations in a similar way to that achieved with mitigation. The
recent Stern Review (Stern, 2006) makes use of computational models
(Dickinson, forthcoming) to describe the potentially catastrophic economic
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consequences of failure to reduce greenhouse gas emissions; however,
adaptation was not fully considered in the models. The impacts identified on the
global economy, therefore, take little account of the potential to adapt.  In other
words, the consequences that have attracted so much public attention neglect
to consider how much lower they might be given a sufficiently aggressive
adaptation strategy.  Adaptation models can help correct this misconception and
demonstrate, in objective terms, the value of adaptation.  Adaptation modeling
falls into both categories of upscaling: initially, models can escalate the
knowledge base of adaptation; subsequently, they have the potential to upscale
the technical and scientific modeling studies from local to global levels.   

To illustrate the use of adaptation models, in Hope et al., (1993) the PAGE model
was used to assess the value of policies relating to climate change.  The output
demonstrated that mitigation is not sufficient as a standalone measure.
Aggressive adaptation is required.  The study examined two extremely different
policies for adapting to climate change, where in the first scenario, the policy
implemented no adaptation, and in the latter, aggressive adaptive measures
were pursued. By including an equation for the cost of adaptation, thus,
investment in adaptive measures (e.g., the building of sea walls; development of
drought resistant crops) can decrease the vulnerability to climate change before
economic losses occur and also reduce the intensity of both non-economic and
economic impacts  (Hope, 2006).   The model output demonstrated that at a 5%
discount rate, the costs of adaptation (ECU 0.3 trillion) is easily justifiable, since
the total climate change damages were calculated to be ECU 17.5 trillion (the
benefits from the reduction in economic impacts, less adaptation). Adapting to
climate change is effective at decreasing world-wide impacts (Hope et al., 1993)

Another model AD-DICE, in its first application, lead to the conclusion that
choosing an agenda that focuses solely on adaptation results in a higher utility
than only mitigation focused agenda.  Adaptation was therefore more cost
effective. The model also was able to show that the net benefits of mitigation up
to 2050 are negative.  When applied optimally the model demonstrated that
adaptation could reduce gross damages of climate change by on average 35%.
The findings from the model support the statement that applying only
adaptation is more beneficial than applying only mitigation, confirming the
importance of adaptation as a control option in combating climate change up
until 2100, where thereafter mitigation reduces damages (de Bruin, FC 2007).

Conversely, what is the economic cost of not adapting? Recent publications (de
Bruin et al., 2007) have used adaptation modeling to highlight the ability of
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adaptation to decrease the negative impacts of climate change in the next 50
years; along with allowing for beneficial opportunities in new sectors and the
preservation of markets that without adaptation would be detrimentally
impacted by climate change. 

At the present time, adaptation models are still in the initial discovery stages,
mainly relying on theoretical data and assumptions which for greater practical
application should be shifted to usage of empirical data.  There are also several
types of adaptation models (Dickinson, forthcoming) that lack a common
metric, which mitigation avoids. This may never be completely resolved since
adaptation options to climate change are so diverse; however, there may be
some arguments in favour of using monetary units as the common metric in
adaptation models. With all of that stated, for adaptation modeling to truly
reach its potential it will require translation to those outside the 
modeling community. 

5.  Integration with Mitigation
An approach to upscaling that is dependent on the success of either modelling,
or case study analysis (or both) is the integration of adaptation with mitigation
studies; this approach provides added value to adaptation.  The idea is simply
that closer integration of adaptation with mitigation might make the case for
combined strategy or portfolio more acceptable in the policy process and
negotiations than the two taken separately. The idea is suggested thematically in
Figure 2 where the flow of benefits over time from mitigation and adaptation is
compared. Although the exact plot of the curves is not agreed it is accepted that
adaptation measures can yield net benefits in the short term and that mitigation
benefits will be delayed.
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This dichotomy has led to the suggestion that new insights can be gained by the
combination of local level place-based mitigation and adaptation studies in the
context of sustainable development. A series of studies is now being developed
beginning in British Columbia, under the name of the AMSD (Adaptation and
Mitigation in the context of Sustainable Development and the approach has
been formulated in a number of papers. (Bizikova and Cohen, 2006; and Cohen
et al., 2007). Plans are under way to develop collaboration between AMSD and
the EU – based ADAM (ADaptation And Mitigation) Project.

6.  Bridging the Gap and Advancing the Adaptation
Negotiations

Adaptation is recognised as an important part of climate change policy agenda,
but it has received less attention and support than mitigation for a variety of
reasons having to do with the social construction of climate change as an
environmental pollution issue.  It is suggested that if this situation is to be
changed and a more balanced portfolio developed some improvements are
needed in adaptation research. Reliance upon the qualitative accumulation of
case study evidence is not sufficient by itself to bring about the required redress.
This does not mean that such studies should be abandoned. Detailed local
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studies involving stakeholders and those at risk are an essential component of
adaptation. In addition to the strengthening of place-based adaptation research
three other options have been considered leading to the following six
conclusions and recommendations.

1. Improve local place-based studies of adaptation by making them more widely
available as examples for demonstration purposes. This could be achieved by
the creation of a publicly accessible web based data base, classified by region,
by sector, and by type of adaptation. 

2. Assemble sets of case studies that are sufficiently similar in topic, focus, and
method to investigate and develop the possibilities of meta-analysis. Where
feasible carry out one or more pilot meta-analyses of adaptation.

3. Further develop adaptation modeling, both of stand-alone adaptation,
especially examining the adaptation process and also adaptation in IAMs.

4. Develop a set of joint case studies of adaptation and mitigation in the same
locality in the context of sustainable development, and organize this as a
programme on an international level.

5. Consider how these four approaches to adaptation studies might be
developed in concert and explore the possibilities for synergy and 
mutual benefit. 

6. Translation and communication of adaptation research results to those outside
the research community, and especially into the policy process.  
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