72

Earth’s Atmosphere. 16 July 1987. Washi :
Government Printing Office. ashington, DC: Ug

WMO (World Meteorological Organization), 1979: World Climas;
Car;ference. lextended summaries of papers presented at the
confere i '
WMO!nce (Geneva, February 1979). Geneva, Switzerland

WMOI(World'Meteorological Organization), 1986: Report of th
Cr’aternatw_nal. Conference on the Assessment of the Role ¢
r‘.a',?'bz)'n, Dwmde- and of Other Trace Gases 1n Climate Varig
;E;m and Associated Impacts (Villach, Austria, 9-15 October

85). WMO Report 661. Geneva, Switzerland: WMO.
WMOP(W(?rId Meteorological Organization), 1988: Developin,
tholzc?es fo‘r“ Responding to Climate Change. A summary 0%-

. E\’; E:hscussmns and recommendations of the workshops held.

in Villach (26 September—2 October 1987) and Bellagio (9-13

November 1
WMeg er 1987). WMO/TD-No. 225. Geneva, Switzerland:

4

Grappling for a Glimpse
of the Future

Dale Jamieson

(TRODUCTION

Most of us are interested in knowing the future. We want
‘know the future in order to control it. We want to control the
future in order to benefit from it, or to mitigate or avoid harms that
wewould otherwise suffer. As Francis Bacon wrote in the sixteenth
1y, “knowledge itself is power” (Passmore, 1974, 18).

~ Throughout history, many methods have been employed for
rying to glimpse the future. These methods have ranged from
teading tea leaves to running computer models. Not all of these
“tnethods have been equally honorgd, however. The ancient He-
brews regarded fortune-telling as a sin against God, while holding
“that prophecy is one of God's greatest gifts. Our current cultural
- demarcation between honored and dishonored ways of trying to
- glimpse the future can be seen in the following news report from
St. Augustine, Florida.

_centu

An ordinance that outlaws predicting the future for
pay should be rewritten because it might apply to doc-
tors and stock brokers, as well as targeted palmists. ...

Dale Jamieson is Director of the Center for Values and Social Pol-
icy, and Associate Professor of Philosophy at the University of Col-
orado, Boulder. He is the quthor of nearly forty articles, reviews,
and book chapters on various 18sues in moral, social, and political
philosophy, and the philosophy of science and technology. One of
his areas of continuwing rescarch is environmental ethics ond the

foundations of environmental policy.
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“We have made it illegal in the city to predict the fu-
ture for compensation,” said Dobson [the city attorney]
. the ordinance could apply to “the account executive
. who thinks tomorrow Ford (stock) will go up.” (As-
sociated Press, 1987)

The methods of doctors and stock brokers are honored ways of
trying to glimpse the future, while those of palmists are not, -

Among the most honored ways of trying to glimpse the fu-
ture is scientific forecasting (or “futurology”). Futurologists give
us long-term predictions about economic cycles, food productlon
energy supplies, the likelihood of war, and more. Some even spec:
ulate on the very fate of the earth,

Scientific forecasting is supposed to be different from fortune:
telling, and from just plain guessing. In some ways it is. Scientific
forecastmg employs computers, manipulates large data sets, Ghet
enjoys the respectability conferred by science. Yet in other ways
scientific forecasting, at least in areas which involve human beha
lor, does not seem much different from fortune-telling. Consider,

for example, the fate of macroeconomic forecasts in the first ha.If
of the 1980s.

The final issue of Business Week provides some casual,
but revealing, information on the predictive perfor-
mance of the major modelling services over the previ-
ous year. ... The December 28, 1981, issue offers a brief
column entitled “How the Forecasters Went Wrong in
1981,” and this should have been taken as a disclaimer
for the feature story, “Scanning a Brighter but Hazy
Fuature.” The “brighter future” for 1982 turned out to
be the most severe recession of the post-World War II
period. ... At the end of 1982 we had “Why the Fore-
casters Really Blew It in 1982” and the main fare of-
fered “Slow Motion"Recovery...” as a prediction for
1983. Growth in real GNP for 1983 turned out to be a
robust 6.5 versus an average prediction from the models
of only 3.7 percent (McNown, 1986, 363).

It is not surprising that some see the distinction between
futurologists and palm readers as a distinction without a differ-
ence. According to Lester Thurow, “futurology is the intellectual 5
version of going to a palm reader” (Traub, 1979, 24).

This volume is directed toward glimpsing the future. In par-
ar we are concerned to give plausible answers to the following
omplex question: How are humans likely to respond to environ-
ntal changes at the regional level brought about by a carbon
xide/trace-gases-induced global warming?
In this chapter T will sketch some aspects of an approach
developing plausible answers to this question. This a,pproach
: ployed by most of the contributions to this volume in varying
egrees, is referred to as the Case Scenario Approach (CSA). Be-
ore sketching the CSA, [ will try to explain why T think scientific
orecastmg may not be a promising approach to developing answers
‘our question.

CIENTIFIC FORECASTING

Scientific forecasting in climatology depends on large-scale
omputer models called General Circulation Models (GCMs). Ex-
ing GCMs are inadequate in many ways. One important prob-
em concerns lack of resolution: they cannot support reliable pre-
ictions of precipitation and temperature at the regional or sea-
onal level (Wigley et al., 1986, 287). In addition, existing GCMs
cus on mean values. They can tell us how different inputs into the
atmospheric system may affect mean temperature and precipita-
ion. Yet for many purposes, information about climate variability
may be more important than information about mean values.

There are further problems that must be solved if GCMs
are to be significantly more helpful in forecasting climate change
ee also Katz, this volume). It is often thought that climatic
events that are unprecedented in the historical record are evidence
climate change. Yet such events may instead be testimony to
he inadequacy of the historical record. Extreme events can be
due to variability that is part of a long-term stable climate regime.
Because of the shortness of our time horizon and our failure to
pay enough attention to variability, we may sometimes mistake
variability for climate change. Moreover, it is conceptually unclear
how climate change can be distinguished from variability. Claims
about climate change are made relative to some time frame, and
“there is no widely accepted theory about what time frames should
be preferred. Not enough attention has been paid to this problem,
yet predictions of climate change and societal and environmental
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responses to them rest on our ability to distinguish real change
from variability. :
Models have their strengths as well as their weaknesses, T
they are not used in mindless or derivative ways, they force us tg
be clear about our assumptions. Rather than remaining tacit and
unacknowledged, assumptions must be made explicit if they are
to figure in a computer model. In addition, because the comput.
ers employed in these modeling efforts are so powerful, they can
show us consequences of our assumptions that otherwise might r
main hidden. Finally, although GCMs are not advanced enoug
to support detailed predictions, they do help illuminate interac:
tions between different elements in the climate system. For this
reason GCMs can be used to perform a function that is analogous
to sensitivity analysis. Models can help us see the range of possible
climatic changes. They can also show how sensitive these changes
are to shifts in various inputs and relationships. .
However helpful computer models may be, it is unlikely that
scientific forecasting will be able to produce good answers to our
question. Our question—How are humans likely to respond to the
regional impacts of a global warming?—is difficult to answer for
many reasons. One reason is that good answers will involve data
from both the physical sciences and the human sciences. Scie
tific forecasting is most at home in the physical sciences where
causal laws can be framed that support deterministic prediction
There is increasing agreement among philosophers and reflectiv.
methodologists that attempts to model the human sciences on this
conception of the physical sciences have largely failed (Fiske and
Shweder, 1986). Indeed some have argued that such attempts ar
doomed from the outset (Popper, 1957; Winch, 1958; Roth, 1987)
The question that we are dealing with is even more complex
than many other questions that arise in the human sciences. " If
global warming is now ocgurring, it is not just something that is
happening to people: People are implicated in brmgmg it aboun
In response to global warming, we can expect various modulations
of human behavior. These modulations will in turn affect atmo-
spheric conditions, and this in turn will affect human behavio
and so on. One consequence of this feedback between human b
havior and atmospheric conditions is that in order to answer our
question, we must gain some insight into the interactions between

imate and behavior. Rather than being an “impacts” study, such
écts might better be viewed as a study of the interactions be-
1 climate and human behavior.

- Although scientific forecasting does not provide a promising
t+oach Lo answering our question, research with climate mod-
important. The present-day scientific consensus presupposes
L global warming is in fact occurring, and much of the evidence
{or this involves research with climate models. If we are to under-
stand human responses to global warming, however, we must go
beyond what we can learn from the models.

HE CONCEPT OF A SCENARIO

" In the previous section I tried to explain why scientific fore-
casting is not likely to give us plausible answers to the question we
are addressing. In this section I will develop one of the fundamen-
tal concepts involved in the CSA: the concept of a scenario. The
A is devoted to constructing scenarios about human responses
' global warming, based on analogies with other cases of human
onses to recent extreme or prolonged environmental changes.
Tt is important to be clear about what scenarios are.
The notion of a scenario is widely used in the climatological
terature. Unfortunately, it is often used in a vague or misleading
ay. The concept of a scenario is a rich one, and of great utility
in-a number of different areas of investigation.

- The Ogzford English Dictionary defines “scenario” as “a
etch or outline of the plot of a play, giving particulars of the
cenes, situations, etc.” The Rendom House College Dictionary
upplies a second sense: a scenario is “an outline of a natural or
xpected course of events.” These definitions suggest two charac-
enstlcs of scenarios that are worth considering.

First, scenarios are sketches or outlines of stories rather than
bstract sets of statements or propositions. Scenarios are narra-
tives that typically have beginnings, middles, and ends. They are
constructed in order to serve some purpose, and they are told from
a.point of view. They bring together diverse information, and en-
ge our imagination.

© Second, scenarios about the future are stories about a nat-
ural or expected course of events. They are not predictions, nor
are they fantasies; they are plausible stories. Forward-looking sce-
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narios are intended to be uséfui, and to fulfill this function th

must focus on past or present facts, activities, trends, tendencieg

or dispositions, and extrapolate them into the future. A scenar
need not be true in order to be useful. There may be a numbe
of different ways that the future could go, each of which can res
sonably be seen as “natural” or “expected.” A single person my
imagine several plausible futures, and different people may hav,
different conceptions, all reasonable, of what constitutes a “naty
ral” or “expected” course of evenis. A multiplicity of plausible ye
mutually inconsistent scenarios reflecting these facts may be usefy
in guiding our thinking about the future. :
Like other stories, scenarios can be constructed from a va
riety of materials. Myths, legends, and anecdotes can all provid,
the makings of scenarios. So can historical facts, the results o
sociological research, and the outputs of computer models.
Climatologists often distinguish two kinds of scenarios: thos
based on GCMs and those based on historical analogues. Althoug

both GCMs and historical analogues can provide the makings of:
scenarios, there is nothing about these sources themselves that en-:
sure that what is based upon them are scenarios. GCMs typically
are used to produce abstract characterizations of future states of
the atmosphere. These are not, strictly speaking, scenarios; and:
we have already discussed their shortcomings with respect to an-
swering the question that concerns us. The search for historical:
analogues is in the spirit of the CSA, but it may not yield scenar-
ios, and this approach has some other serious shortcomings that:

shall be discussed later in the section “Traps and Pitfalls.”

The CSA, like the search for historical analogues, relies on
analogy. Before considering the advantages and disadvantages of.
the CSA it is important to get clear about the nature of analogical

reasoning, the engine that drives the CSA.

ANALOGY AND SCENARIO CONSTRUCTION

The CSA relies on analogical reasoning in the following way.
A speaker claims that some actual case X is analogous fo a hy-
pothetical case ¥ with respect to some sef of characteristics. On
the bagis of these characteristics, a story is told about Y that is
projected from the story of X.
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his volume reports a number of actual cases. .For exam-
es are told about human responses o de:crea,sm.g ground
ovels in the Ogallala Aquifer region, and increasing water
in the Great Lakes, the Great Salt L_al{e, and in the coastal
ihné of Loulsiana (Wilhite, Cohen, Morrisette, and .Meo,_respci:c—
2 this volume). In each case what is attempted is to identify
mportant respects in which the cases are a,nalog.ous to ways
societies might respond to environmental changes 1in a warmer

These analogies work at different levels. In some cases analo-
are drawn between physical changes that have occurred, and
ose that might result from global warming, for example sea-level
and coastal subsidence in Louisiana (Meo, this volume). In
her cases the analogies are on the social side, for example drought
srthern Virginia {Sheer, this volume). In these cases people and
titutions respond analogously in both the actual and hypothlet-
I cases, although the character of the physical changes to which
ey are responding is quite different. . .

Viewed abstractly, this sort of scenario construction may

seem very complex. In a way it 1s. Yet it is easier to construct

Jausible scenarios based on analogy in particular cases than it is

to generalize methods for doing so.

Recently there have been some atiempts to formalize analog-

ical reasoning. Skorstad et al. (1987) have developed a computer

ogram that is supposed to sort sound analogies from unsound

ones. They assume that sound analogies are those based on com-

shon causal or structural elements, and unsound ones are those
based on appearance or other superficial properties. A proposed
analogy between the solar system and an atom would be sound,

while a proposed analogy between a blade of grass and a house
_;Would be unsound.

This will not do, however. The proposed analogy betW(‘aen
the solar system and an atom would fail if what we were focusing

‘on was an electron’s ability to jump orbits, or the fact that planets

often have satellites. On the other hand the proposed analogy be-
tween a blade of grass and a house might succeed in the context of
a discussion about color. A house may have more in common with
a tent or a Winnebago with respect to its causal and structural
properties, but this is net sufficient for supposing that an anal-
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ogy between houses and tents is always sound while an analo
between houses and blades of grass is always unsound. Pragmag;
considerations, such as context, are very important. :
The proposal of Skorstad et al. (1987) does not take pra
matic considerations into account. Its failures are inherent in ans
purely structural approach to analogical reasoning. We can §
gin to see this by comparing analogical reasoning with deductive
reasoning. :
Consider the following deductive argument: If P then @,
therefore . This argument is valid in a stra ghtforward sense: An
case in which the premises are true is one in which the conclusion

is true as well. Instances of this argument are sound when ]
premises are true.

iawn between things which share many properties. Un-
| analogies are those drawn between t.hmgs which share few
arties. Unfortunately this suggestion will nfjt Wf:rk.. Ggo_dman
zj::has shown that by employing some loglc'al trx'cks it can
ermonstrated that any two objects have an indefinite number

Good analogical reasoning does not concern the numbezt of
ilarities two objects share, but rather the §ign1ﬁcance 'of .the.s%m—
jes. Good analogical reasoning fixes on m}porta,nt s1m11a1.1t1es,
ntemplation of which supports cor?ec'f. 1r%f(.eren.ces and inter-
ing insights. Identifying important su_mlarltles involves prag-
tic considerations regarding contexts, interests, and purposes.
considerations cannot be taken up in any purely structural
Consider the following analogical argument: X is analogoyg ount. . o _
to Y, Y has property «, fherefori X hags property a. Thif a The ass_essment of analogical reasonu}llg is dlﬂ’ilc';ult at ;f)eistt;;
gument is not valid. In some cases true premises lead to a true ~ erhaps that is why the SCOPE report on the “greenhouse e
:zzxi;?:n’ ub in some cases they do mot. Gonsider the following rectly address analogical reasoning. 'Perhaps the thought is that
identifying analogues is more scientifically respectable than rea-
ing by analogy.
'-mng xﬁe are t%)jlfd that X is an analogue of Y, this suggests that
ﬁg an analogue of Y is a property that X has. By invest%gation
can discover that X has this property. Analogical Teasoning, on
the other hand, is something that people do. Analogues are discov-
red while analogies are proposed. The surface grammar suggests
that analogues are somehow “in the nature of things” while analo-

Teaching is analogous to picking fruit.

Picking fruit involves long hours and low pay.

Therefore, teaching involves long hours and low pay.
In this case the premises are true, and so is the conclusion. But
consider another argument of the same form.

‘Teaching is analogous to picking fruit.

Most of those who pick fruit are undocumented work-

iy giés are conjectures put forward by speakers (for the distinction
Therefore, most of those who teach are undocumented between surface grammar and deep structure see Chomsky, 1965).
workers. -

This is deceptive, however. Analogues are nothing more than rei-
fied analogies. Analogues are what speakers claim are analogous
o something else. Since the language of analogues suppresses ref-
erence to the reasoner, it may appear to be more “scientific” and
less “sub jective.” Grammatical suppression does not alter the sub-
stance of the matter, however. Analogues are established by people
“engaged in analogical reasoning. “Subjectivity” is as present in the
discussion of analogues as it is in analogical reasoning,

It is difficult to frame general principles for assessing sound
" analogical reasoning. For this reason no formal procedure can 1?e
given for constructing plausible scenarios based on analogy. Still

In this case the premises are true but the conclusion is false. These
examples show that analogical arguments are not formally valid,
Unlike deductive reasoning, for analogical reasoning to be accept-
able other considerations besides formal validity must be involved,

One reason why it is difficult to assess analogical reasoning is
that everything is analogous to everything else in some respect or -
other. Computers and coffee grinders are analogous in that both
are machines. Long’s Peak and Picasso’s Guernica are analogous
in that both are physical objects.

It might be thought that similarity-counting is a way out
of this difficulty. Sound analogies, it might be suggested, are
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in this area, as in so many others, our inability to genera,

method does not impair our ability to find our way with parti‘c;ﬂ
cases.

Clonsider an example. There are detani.ls ?bout J almes% gonfi
an Fleming does not relate. Yet Flem%ng s portrait of Bon

ciently rich for us to identlfy plausible answers t.O scl)me
wered questions, while reject}ng Otl:iel‘ answers as 1mp Ew
Bond is not a devout Catholic nor 18 h.e an E.Lctlve mem he_r
16 communist party. He does not have a disfiguring scar on nis
“r is he sickly and sallow in appearance. -
The information contained in the'stones we construct a 01;)

4n responses to global warming will outrun what can be ob-
- ed by mapping analogies between the cases and t'he stories.
- ‘ease studies, which are stories of real events, are ru:.h enough
e.ermit us to fill in the missing pieces in our sCenarios .abo}?t
‘future. Scenario construction involves pro_.]ectlon.. It 18 this
‘n narrative form which gives scenarios their wealth of

In the next two sections some of the problems and prospects
of the case scenario approach will be discussed. Some of these
marily concern analogical reasoning, while others mainly conce
scenario construction. Since both are involved in the CSA| T wil
not try to separate out various concerns. Moreover, since I ca
not claim to offer an algorithm for constructing scenarios based

on analogy, what I have to say should be construed as (hopefuﬂjr
helpful) advice. '

ADVANTAGES OF THE CASE SCENARIO APPROACH

The advantages of the CSA over other approaches have been
hinted at, but now it is time to make them explicit. There are fou
advantages that I will discuss. These concern wealth of detail, inte.
gration of a broad range of knowledge, multiplicity of perspectives

egration of ¢ Broad Range of Knowledge
and communicability and usability. :

The question we are trying to answer is a very br'oad one.
Human responses to global warming may range fr.om mo@1ﬁcat10ns
f individual behavior, to new developments 1n international law.
Virtually everything which can affect, or be affected by, human
shavior bears on this question.

Scenarios are tightly woven and finely textured, at 1elast com-
pared to abstract sets of sentences and arrays of quaptatatlve data.
Although a story can be constructed by extrapolation f'rom som.i
single (or few) isolated trend(s), the resources oi: narrative permi

the telling of more complex tales. A scenario can 1ntc?grate dlffefent
trends and tendencies and illuminate their interactions (Martino,
1983, 148). For this reason a good scenario can give us 2 feel for
what life in the future might be like, and make vivid for us what
* effect on everyday life various possible solutions may have. Good
scenarios engage our imagination, and help us break t_hrough the
constraints enmeshed in our methodologies and enshrined in our
systems of representation and expression. '

One special advantage of stories is that they can 1ncl:0rporat§
knowledge and belief that we would have a very dlf{"lc_ult tnr‘le.mal_{— _
ing explicit. It is a challenge for any sort of cognitive actavxtj./ ‘t_o_
figure out how to employ knowledge that cannot be made exphf;? .
Since computer models are constituted by _and operate on explicit

Wealth of Detail

Whatever the future is like, it will be just as specific and"
detailed as the present. When we wake up in the morning, and
get ready for work, our thoughts and actions will be affected in
various ways, both gross and subtle, by climatic conditions. Ou
attempts to anticipate the ways in which this will be so will be more
successhul if we can in some way capture the texture and detail of
the life we may lead. The best way of doing this is through stories
rather than predictions or speculations that are in the form of
abstract sets of sentences. Indeed, it has been claimed by some
that “we have no other way of describing ‘lived time’ save in the
form of narrative” (Bruner, 1987, 12; see also Ricoeur, 1984).

A story conjures up a complete world. It presents us with a
slice of the life that is led in that world. The teller of the tale may
not say everything we want to know, but we can be sure that at
least some of our questions have answers. In some cases we may
have no idea what they are, while in other cases plausible answers
are suggested by what is said. Stories are about worlds, but they
do not wholly constitute them. The contours of the story should
not be mistaken for the contours of the world.
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statements, they have no way of employing inexplicit knowle - . incentives.
This has been one of the great stumbling blocks in the develop jsing various informal or for{nﬁgﬁiﬁﬁii}?; way, it is casy
of artificial intelligence (Dreyfus, 1985 R Then the sjf.rU_mcFure ofa story 12 i
Scenarios bring inexplicit background knowledge into play v a multiplicity of stories ci:e:l o te,ll o number of different
a number of ways, Qur judgments that particular scenarios bility. We are therefor't;; la e b rollectivaly inconsistent,
implausible, far-fetched, or totally wild, often rest on inexp ach individually plausible, y:—; e onmoms, By taviting &
background beliefs. Once these judgments have been made, som is can be Yaluabie for a4 numbe ber of different glimpses of
times the inexplicit beliefs can be made explicit and evaluat plicity of stories we can gam}{? li‘lflr; of scenarios may provide
accordingly. Aspects of plausible scenarios may also draw on:j ture. Ta.kfan together, a mu 1{:1;1 N zn single sconaxio, Differ-
explicit beliefs about the future. Thinking about a particular case ch richer plct1'1re Of- the ﬁét'lflfre ta featgres of the future. Or we
may move us to a future scenario in a way that might be describe scenarios may ifluminate o ing on a similar future, or
as “intuitive.” Stil] there may be nothing mystical or unscientifis t see inconsistent seenanon Cgflf}ferg t%‘utures Since scenarios
about this. We may be exploiting relationships between the terms milar Scena.riO'S suggesting gszyco;nszﬁgd to sea,r‘ch for the single
of the sanlogy that wo cannot make erplici - 1(:)’:8 55;3:;;;;0:;0:; ?1?2: many that might be produced_- than
r‘-'{fomes to scemario construction, o multiplicity of collectively in-
snsistent scenarios is a resource rather than a weakness.

d; .+ brying to realize the goal. These range from doing nothing
1ge oL

ausi

Multiplicity of Perspectives

Scenarios are stories. They are told by different tellers from;
different perspectives for different purposes. Burke (1945) provides
a structure which may help us see how a multiplicity of stories can
arise. {For a somewhat different analysis, focusing on “doomsday”
stories, see Krieger, 1987).

According to Burke, stories involve at least the following el
elnents: an agent, an action, a goal, a setting, and an instrument:
The telling of a story is motivated by a trouble. A trouble arises
when there is a lack of fit between two or more elements of the
story; for example, an agent is not at home in a setting, or the
instrument at hand is not suitable for achieving some stated goal
(see also Bruner, 1987).

Stories about human responses to global warming can be told
from the point of view of a number of different agents: individu-
als as producers, consumers, or householders; collectives such as
neighborhoods, communities, towns, businesses, unions, or clubs;
governments at the local, state, or federal levels. The actions are

whatever is bringing about global warming and what is being done
in response to it. The setting is the planet Earth and its resources.
Reasonable people have very different views regarding the action
and the setting. The goal could be prevention, mitigation, or adap-
tation. The instruments are the policies or behavio

ommunicability and Usability

The scenarios that are the outpi_lt of the CSA are usable fofr
'-pblicy purposes in ways that other kinds of technical repiortts. c; i
‘ten are not. Predictions, charts, graphs, a?nd comput.er pro_]'(:,lc 1(}0]?
“do not in themselves lead to understanding or provide gui .est ‘
“action, however precise and accurate they may be. z’—'\ppr(;lpxzade yj
there is massive anecdotal evidence for the co.nclusxon t a J66:(:1
sionmakers often act on the basis of an espec:l.a%ly moving s oiy,
even if the story is uncharacteristic and the decision appears ;; 83e
insensitive to well-documented facts (Bruner, 1987, Martmcg,6 ,
148; Neustadt and May, 1986; Tversky and Kahneman, 19 ) .
We can see in our own lives how much we have been influ
enced by stories. For example, we learn not to lie from th; story
of George Washington and the cherx:y tree, and we learn to be per-
sistent from the story of the tortmsse and the ha.re.' Storlest;arz
convey values as well as facts, and integrate them in ways tha
invi ive judgment.
e g:fr?;:\;; alsg()) conducive to communication. Because quanl;
titative data carry the aura of a,uthorit)f, t'hey oftt_an seem to quas;
discussion rather than stimulate it. This is especially unfortunate

rs that are avail- when we are concerned with complex problems the parameters




86

of which are very uncertain. Stories, on the other hand, invi
question and discussion. Different stories about how the futir,
might go represent different points of view. When these stories ar
brought into conversation they can shape and modify each othey
We often have less resistance to appreciating a story than to appre
ciating an argument or assertion. Yet appreciating a story that j
different from the one we would tell involves understanding anothe
point of view. This characteristic of scenarios has made them pop:

ular in business for purposes of mediation and long-range planning”

(Huss and Horton, 1987),

TRAPS AND PITFALLS

There are dangers to be avoided when using the case sce

nario approach. I will discuss three: lack of definition, straining

an analogy, and failure of an analogy.

Lack of Definition

Stories are told by a teller, from a point of view, in order
to serve a purpose. It is important that we are very clear about -
why we are constructing scenarios, and how we want them to be .
used. This is especially true when constructing scenarios based on
analogy. Analogical reasoning is, as I have suggested, extremely -
pragmatic in that its soundness is dependent on context and inter-

ests. Everything is analogous to everything else, in some respect,
from some perspective. It is important for us to be clear about
why we are privileging some respects and perspectives.

It is clear at the outset that our investigation presupposes
that global warming is a problem. This suggests (following Burke,
1945} that there is a lack of fit between an agent, an action, a goal,
a setting, or an instrument. Perhaps our actions do not conduce to
our goals, or our goals are not consistent with our setting. There
are other ways as well in which trouble could arise,

In this case the nature of the problem is suggested by the
metaphor that is commonly used to characterize global warming:
“the greenhouse effect.” As the earth warms it will be as though
we are trapped inside of a greenhouse. This way of setting the
problem also suggests some solutions: prevent the greenhouse from
being constructed, figure out how to let the heat escape, develop
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e way of cooling the greenhouse, or learn to live in greenhouse
' "l'tr_lfo;sr-e is nothing wrong with viewing global warming as a
iemeand metaphorically identifying.it'with the I-)mt}ie? ‘32
g tr’a.pped in a greenhouse. What is important is tha e
.Genize this as one way of thinking about global. WArIng, an
'an are convinced that this is a good way of thinking about it
:(fiitional discussion of the use of this metaphor, see Glantz,
V%ﬁei)s- especially important when our problem-definition
stablished by a metaphor. Recen’.f. rese:'ﬂ.rch sugge:tsL :_;1(1:&-
etaphors deeply affect the way we perceive, think, and act {

4rd Johnson, 1980; Johnson, 1987; Lakoff, 1987). Met}a}pbors 023
be helpful in guiding our thinking,_but they can a.,lso osscur:‘a i
obfuscate alternative ways of looking at a s1tua.t10n: ornei.ln;al
we begin with an apt metaphor, and then later hear 1t as a lite

description. We come to think that reality is exhausted by the

tent of our metaphor. _
o eIAlAn example of an area in which a bad metaphor has misled

discussion is fiscal policy (McCloskey, 1986). We tend to iden-

© tify the national budget with a family bufiget, and to view tllze
: significance of a deficit as being the same in both cases. Ye.ti ble
'~ consequences of a government deficit, and the alternatives available

for responding to it, are very different than in t]lne case of .fa,mﬂ'ies.
A scenario embodies a particular way .of viewing a s1tuat10nci

It is important that we characterize the 31tuat19n carefully, an

that we are very clear about what we want to do with our scenarios.

Straining an Analogy

A good analogy will do a lot for us, but there are some things
it cannot do while retaining its virtue. fﬁ&s we have seetl, (:ongtrut:tc—1
ing scenarios on the basis of analogy involves pr.o_;ectmg ey(?nc-
the points of one-to-one corresponde.nce. Sometimes the prt‘;(_)_]e
tion is a matter of “filling in"” in a fairly natural way. Sonfle lr‘nes
it involves extending the story in ways that‘ are more imagina 1(1iveé,l
but still grounded in the a.na.llogy. Other times, howeve;l_",lwel tril
ourselves spinning important parts gf the stt:')ry out of whole cloth.
When this occurs, the analogy is being strained.
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Consider the following example of a strained analog
Scriven, 1976, 213), During the Watergate Hearings, Johy
man was asked why burglarizing the office of Danie] Ellsbey
chiatrist was regarded by the Nixon White House as an appro
tactic in their efforts to silence Ellsberg. Erlichman responde
an analogy. Suppose that you have discovered that there is
m a safety deposit box, showing the location of an atomie om
that will explode tomorrow in downtown Washington. Wouldn
be right for you to break into the bank vault? Similarly. i -

?
suggested, it was appropriate to break into the office of

psychiatrist.

is undertaken. In both cases there seem to be no other alternati
open to the actor to prevent these consequences. Despite th
points of analogy there are important differences in these two case
In the atom bomb case the stakes are very much higher than
the Ellsberg case. Moreover, in the atom bomb case, the ba
consequences would be caused by an act of gratuitous violeng
and would be suffered by innocent people. In the Ellsberg cas
the bad consequences would be suffered by those of questional]
i » and would be caused by acts of political dissent. Th
differences are so significant that it is reasonable to say that ¢
analogy between these two cases has been strained.

Sometimes it is hard to
When we are focusing on glo
of other cases is conditioned
be ignored in favor of points
able, and indeed, without su
approach would be impossi
Still, interesting cases are
and the same case can be analogous to many different cases, It is
important that, in our eagerness to find interestin
do not ignore important points of disanalogy.

of analogy. This is virtually unavoid

g analogies, we

tell when an analogy is being strained.. ago.

bal warming, for example, our reading’-__-

ch selective reading, the case scenario
ble. Analogy, after all, is not identity.
very complex and extremely rich. Qne
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nalogy ‘
-+ we are tempted to force analogies between \fvha.t
o e are confronted with. It has been pe'rsua,swely
at;::bing to this temptation is ofte_n an unportz}nt
.;u olicy goes wrong. During the Vletnarrla War, for
micai decisionmakers tended to see the Viet.na,mt?s?
fcf the Nazis in the threat they posed to é&memcan gly
; illi ider war. Consequent
3 ir willingness to wage a w1 ily
'P"dnsg;\?;r:ent v%ith the Vietnamese was seen z?:sM cap-l(iz’,hu”
tlat;n.insatia,ble aggressor: It would be another “Muni
1987). '
hanaié\: B;)yf, huma.)n response to climate change, a.;:a.logaes
; i I will discuss three.
ber of different reasons. ‘ : '
:;l' _f;(f):(;‘;l 1l?irsltorical or cross-cultural analogies s?xil_etlm;;s f::l
4 1 i ibilities.
igni ' n technological possibili
ignificant differences 1 001300 A0
the Medieval Warm ¥poch (c.
B e i hat we will face in case of global
' the climate regime that we :
&P?’JIOSOLS'(;?H et al., 1986, 288). Although this proposefi ana.lc?bgly
bnigeful for some purposes, it is doubtful that we will be able
1 ':n much about possible human responses to giob.al v;a\z‘}\mg:n%
eaan account of how people responded in the Meglle:a Warm
o - i ibilities for response that w
e technological possibilities : we h
c?:; ;m;r I};zcl? different than those that were available a millenium

A second reason why analogies can fail .is due to‘ dliiiiriiszz
olitical and social organization. Our S?C}ety has {?sdlt ions

I \Ir)oted to responding to emergencies. A society ‘that faile 0 1;1 e

such institutions, or one that was much more highly organize

. . :
_ this respect, might be importantly disanalogous to us in ways tha
! ,

© would matter.

A third reason why analogies fail is due to diﬁﬁre?i info;
1t lety, virtually like ou
ional positions. Suppose that some socie ;
irgalt’;(;i? ?mporta,nt respects, faced some environmental (ihz?ngfls
similar to those that we will face in th_e near future. If t1e1;‘h1an
formation about these changes was radically better 011."dvv;;)rse N
ours, analogies between their responses and ours could be wholly
3

inappropriate.
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CONCLUSION

Good scenarios about various subjects are found In g
range of different literatures: novels, histories, anthropologica]
ological, and biological accounts. These scenarios are bas ;
& wide variety of sources, Some of the most usefyl scenaric
our time have been produced by writers as diverse ag Darwip
Brecht. The case scenario approach constructs scenarios onf-'-'
basis of analogies. Tt is one way of grappling for a glimpse 0

Science fiction involves scenario construction, and good science fip
tion is plausible and insightful. Scenarios can vary, howeve
their level of abstraction and detail. A good scenario co
global warming may be more like the “small” stories embedded {;
everyday discourse than like a Russian novel.

Still, we should not ob ject to the close relationship between
the CSA and literature. For the affinities between them do ne
.undermine the CSA’s scientific standing. Scientific thought, from
its very origins, has often moved in metaphor, Newtonian ,spac '
for exa.x.nple, has been thought of ag being like a container
N(.a“‘rtoman time as flowing like a river. With the advent o’f rel.
ativity theory the metaphors and analogies changed. The notion

of “curved” space-time is constructed by analogy with curves on.

. These speculations may be extreme. Ultimately, the viabil-
1ty of i':he case scenario approach does not rest on the truth of the
scenarios. What matters in assessing the CSA, or any method, is
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