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Integrated assessment (IA) can be defined as a structured process of dealing with complex issues, using knowledge from various
scientific disciplines and/or stakeholders, such that integrated insights are made available to decision makers (J. Rotmans, Enviromental
Modelling and Assessment 3 (1998) 155). There is a growing recognition that the participation of stakeholders is a vital element of IA.
However, only little is known about methodological requirements for such participatory IA and possible insights to be gained from these
approaches. This paper summarizes some of the experiences gathered in the ULYSSES project, which aims at developing procedures that
are able to bridge the gap between environmental science and democratic policy making for the issue of climate change. The discussion
is based on a total of 52 IA focus groups with citizens, run in six European and one US city. In these groups, different computer models
were used, ranging from complex and dynamic global models to simple accounting tools. The analysis in this paper focuses on the role of
the computer models. The findings suggest that the computer models were successful at conveying to participants the temporal and spatial
scale of climate change, the complexity of the system and the uncertainties in our understanding of it. However, most participants felt that
the computer models were less instrumental for the exploration of policy options. Furthermore, both research teams and participants agreed
that despite considerable efforts, most models were not sufficiently user-friendly and transparent for being accessed in an |A focus group.
With that background, some methodological conclusions are drawn about the inclusion of the computer models in the deliberation process.
Furthermore, some suggestions are made about how given models should be adapted and new ones developed in order to be helpful for
participatory IA.

Keywords: participatory integrated assessment, methodology, focus groups, computer models, uncertainty

1. Introduction stakeholders, such that integrated insights are made
available to decision makers [1].
As Funtowicz and Ravetz have pointed out [2], issues of

global environmental change, such as the issue of global cli- In addrﬂon to the numerous definitions OT m_tegrated as
. - i «..5essment”, there are also many ways of doing it. Parson dis-
matic change as a result of human activities, differ from “tra:- """ . . . .
tjnguishes two basic methods of integration: formal models

ditional scientific issues”, because they are global in sca'ed «oert panels 141, Formal models or computer model
and have long-term impacts, data are generally inadequ%p?/eeinpdeeegab:czr&g.a Oo Slar S/)vae So(f) ir::tz rgl':irf kr?ovils
and the phenomena are complex and not well understood. Pop y 9 9

They concluded that a new methodology is required for s&§dge on global environmental issues, particularly the issue

. - . of global climatic change and there have been numerous ap-
ence to provide support for decisions on global environmen- = .
tal problems. praisals of their use.

One metnodolog thtnasrecied creasing aienign 15 DS S0k S o e ompuer e
in recent years is “integrated assessment” or “integrated R P g

vironmental assessment” [3]. There are numerous defifit> tp explore and express their judgements on th_e issues of
. N . climatic change and sustainable development. This process
tions of “integrated assessment” but they have in commgn o . .
” as been developed within the ULYSSES project [5], which

that “integrated” refers to the fact that knowledge from vari- -
Is. a three-year effort funded by the European Commission

ous disciplines must be brought together and “assessment”is, . ; . :
and involving research teams from eight countries.

a process that bridges the scientific and policy realms. Thus, . ; "
P 9 poicy The project responds to a growing recognition that the

for example, Rotmans describes integrated assessmentas . =~ . . : .
P 9 participation of stakeholders is a vital element of integrated

A structured process of dealing with complex issues, usssessment [1,6,7]. The response has been to design a pro-
ing knowledge from various scientific disciplines and/azedure for the participation of stakeholders. This procedure
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for participatory integrated assessment is referred to herefas participatory IA. General conclusions are presented in
integrated assessment focus groups (IA focus groups). Thection 5.

paper summarises some of the experiences gathered in the

ULYSSES project in IA focus groups in which computer

models were used as a source of information and to stimi- Method: integrated assessment focus groups and

late the discussion. Selected empirical results are presentedcomputer models

focusing on the added value of using computer models dur-

ing the meetings of the 1A focus groups, the lessons learnéd- INtegrated assessment focus groups

h Isth I h hat th . .
aboutthe mpde st emselves "’F”dt eways hatthey are usedThe ULYSSES project has developed a particular method
The terminology in this field is far from clear. For the pur-

. : . in.order to allow informed citizens to express their judg-
pose of this paper, we define computer models as all kmdr%f nts on climate policy. Within the project, there is some
software tools that include a mathematical representation |\€ersity in the terminolbgy of this approac,h' The Venice
some social, economic or environmental processes. This a:eém uses the term “In-Depth Groups”, the Ménchester team
finition includes all computer models with a claim for repres ivi-an's panel”. However, most tearﬁs in the project use
senting reality (in a more or less restricted, but nevertheletﬁ term “Integraded Asse’ssment focus groups” (IA focus

_dlrec;t sen;e). which is the case for all the software too_ls us ups) for their work and we will follow that line in this
in this project. Nevertheless, there has been a consider

diversity of models in the project, ranging from integrate An IA focus group consists of a mixed group of citizens,
assessment models (IAM) to simp!er and ”9”'d¥”?‘mi0t°°lz§ho are provided with basic information, have access to
On the other hqnd, _We are excl_udmg by this dgfmmon COMYhe or several computer models during their deliberations
puter games (SimCity and the like) and educational SOftWag@y reach a collective conclusion, say a policy recommen-
with text only. The reasons for these exclusions are not thaiion for the issue under consideration. The basic method-
we would consider computer games or educational softwagﬁ)gy has been used in the following seven urban regions
as useless or inferior to what we define as computer mOdeﬂﬁ'oughout Europe: Athens (Greece), Barcelona (Spain),
but rather because reality is represented in these models qalynkfurt (Germany), Manchester (UK), Stockholm (Swe-
in a metaphorical way of ideal types (e.g., “the” generalizegkp), venice (Italy), Zurich (Switzerland). Furthermore, one
city, not a specific one). partner project with a similar approach has been carried out
Why use computer models in participatory IA? We hym pittsburgh, Pennsylvania (USA). An overview on which
pothesise that computer models are powerful tools for prarodels where used in which regions is given below in ta-
moting a numbers of insights about a complex issue like clije 1.
mate change. Computer models provide direct access to ex-There were some methodological variations between the
pertise and due to their flexibility and interactivity might beegions, e.g., with regard to the selection of models, or the
better able to support learning processes and decision magplication of specific elements (e.g., the citizen report). We
ing. In particular computer models might help in underiscuss the implications of this diversity for the findings un-
standing thespatial dimensionsf climate change and theder 2.4. However, the following main elements of the group
links between the global and the regional level, th@po- design are the methodological template followed by most re-
ral dimension(long-term perspective), theomplexityof the search teams [8]:
entire climate system, thencertaintyinvolved in the sci-
ence and modeling and possilgelicy options In order to
fulfill these tasks in participatory 1A, we assume that com-
puter models must be user-friendly. If the model cannot be
used easily by non-experts, it will be of limited use in a par-
ticipatory process. We hypothesize that a further important
characteristic is transparency. If the model remains a black

box spitting out results without any further explanations, i® Non-verbal assessmentsn some groups, in the first
can hardly inform learning processes. Finally, we believe Me€ting the participants produced collages on the future
that if users do not attribute amyedibility to a model, it is of their region under different assumptions for the devel-

unlikely to be accepted as a support for decision making. ~ OPment of energy use.

Section 2 of this paper describes the methodology of thie Discussions on global changeThe participants dis-
research, which included IA focus groups and a number of cussed about global change with a focus on climate and
computer models used in these groups. Section 3 present£nergy issues. During this process, the participants were
the empirical findings, testing the assumptions and hypothe- able to look at one or several computer models on global
ses outlined in the previous paragraph. In section 4, sug- change. A model moderator helped the group to use the
gestions are made for how IA procedures that plan to inte- model as a support in the discussions.
grate computer models should be designed, and how com-Discussions on regional goals and policy optiorkhe
puter tools should be adapted or built in order to be helpful participants also discussed about regional policy goals

e Recruitment All participants of one focus group had
their place of residence in the same region. However,
selection criteria were applied during the recruitment
process in order to get a heterogeneous group compo-
sition as to age, gender, occupation and education, and
income as well as to attitudes towards the environment.
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Table 1
Model description and model use in IA focus groups.
Model name, references Model description Model use
Institution Space Time horizon Uncertainty  Policy options (Interaction in
(into the future) IA focus groups)
IMAGE (integrated model to assess th&RIVM, Global, with 100 Not explicit Technology, Indirect access
greenhouse effect) [12] regional in- (several given lifestyle via model mod-
formation scenarios) changes erator way [13]
TARGETS (tool to assess regional andRIVM, Global 100 Explicit Implicit in Facilitated
global environmental and health targets foNetherlands typology typology access

sustainability) [14,15]

ICAM (for integrated climate assessmen€arnegie Global, with 100 Explicit Economic Facilitated
model) [12,17,18] Mellon regional in- (stochastics) (COp-tax) access
University, formation
Pittsburgh,
USA
Pole-Star [19] Stockholm  Regional User defined  Not explicit Technology, Facilitated or in-
Environment (here: 30 years) (several lifestyle direct access
Institute, user-defined changes
Sweden scenarios)
IMPACTS [13], OPTIONS [21] EAWAG, Regional, 30 years Explicit Economic Direct access by
Switzerland ~ with some technology, participants
global lifestyle
information changes
Lifestyle indicators “CQ-calculator” EAWAG, Personal User defined  Not explicit Technology, Direct access by
[14,15] (Zurich team) Switzerland (here: not lifestyle participants
explicit) changes

“STELLA model for CQO, personal ISPRA,
accounts” [16,25] (Venice team) Venice team

and options, particularly with respect to climate issueputer model of regional scope (either PoleStar or g-CO
These discussions were backed up by the use of a cdnfestyle Calculator) in the third or fourth one. The selection
puter model on regional or personal environmental aof two models for each IA focus groups had the aim of com-
counts and corresponding scenarios. plementing the global/local spatial dimensions with the im-

e Citizens’ report At the end of the process, some groupBacts/measures dimensions in order to enhance debate on re-

produced a written citizens’ report, giving their asses§ional solutions for global environmental problems. Gener-

ment in response to some questions on climate and &y the presentation and debate on the models was between
ergy issues. 1 and 1.5 h for each model. We estimate that the presenta-

tion and interaction with the two models did not exceed one
The pilot phase of the ULYSSES project showed that jkird of the total discussion time.
was advisable to have different persons to realise the tasksthe methodology and first findings have already been de-

of “group moderation” and “model moderation”. The grouRcribed with more details in other publications [8,10,11].
moderator was in charge of guiding the focus group discus-

sions, while the model moderator presented the computer

model and guided the specific discussions during the coh?2. What models have been used?

puter interaction period. Considerable efforts were made

in order to prepare the use of the models in the IA focus The project teams used a number of computer models,

groups [9]. addressing mainly global (IMAGE 2.0, TARGETS, ICAM
The placement of models within the overall 1A focus3.0) or mainly regional dimensions (PoleStar, IMPACTS,

groups process was the following: the process was normal}PTIONS, Lifestyle-Indicators). It is important to note that

split in five sessions of 2.5 h carried out on different daysiost of these models were not specially developed for be-

Two computer models — one with a global perspective aiiig used by lay people, but rather for assisting technically

one with a regional one — were generally used in two sepgained professionals in research and policy makers (like

arate sessions. Most of the research teams presented ampliplic officials, members of parliament, business represen-

tegrated Assessment model of global scope (either IMAGEtives, NGO staff, etc.). This is true for IMAGE 2.0, TAR-

TARGETS or ICAM) [9] in the second session, and a conGETS, ICAM 3 and PoleStar. Therefore, considerable ef-
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Table 2
Model use by region (Number in cells: number of IA-groups with citizens) [11,18].
Global model Regional model Model Total of groups
IMAGE TARGETS ICAM PoleStar CLEAR (IMPACTS Lifestyle No. in region
OPTIONS) indicators

Athens 2 1 2 2
Barcelona 3 3 5 2 7
Darmstadt 5 5 8 9
Manchester 5 5
Pittsburgh 3 3 2 5
Stockholm 2 2 7 7
Venice 3 3 6 6
Zurich 4 4 6 1 11
Total of groups 15 18 3 26 6 12 7 52

forts were necessary to adapt the models for use in the IA notneed a model moderator as support. In the beginning
focus groups. of the model presentation, the few necessary technical
On the other hand, some of these models (IMPACTS, hints were given by the group moderator. After that,
OPTIONS, CQ-Lifestyle-Indicators) have been designed in  participants were navigating through the models on their
the course of the project to be used directly by lay citi- own, in small groups of 2—3 persons.
zens. Table 1 gives an overview of the models and their use
(process design) in the 1A focus groups. With regard to thdodel use by region
model content described in table 1, two types of models can Table 2 gives an overview of which models were used in
be distinguished that share some features [17]: One grospich regions. These groups were run in the years 1996—
includes the three global models IMAGE, TARGETS and998. Both pilot and main groups are included in this dis-
ICAM. All of them have a long-term perspective, and twglay. The total number of groups in a region (last column)
of them (TARGETS, ICAM) address uncertainties explicis lower than the line total (groups working with a specific
itly. The other group encompasses the three regional modeigdel), because most groups used more than one model.
(PoleStar, CLEAR-models, Lifestyle-Indicators) that have The table provides some important information that has
no specific time horizon (PoleStar, Lifestyle-Indicators) or & be kept in mind in the data analysis and interpretation of
mid-term perspective only (CLEAR-models: 30 years). Futhe findings. First, the model selection is not independent
thermore, only one of the regional models (CLEAR-model$¥ the region. Some models have been used in one region
addresses uncertainties explicitly. only (e.g., ICAM in Pittsburgh), others in several regions,
The classification of model use looks a bit different. Abut none in all regions. Therefore we do not focus on inter-

displayed in table 1, three categories of model use can Iggional comparisons (e.g., whether IMAGE was received
distinguished: differently in Barcelona than in Stockholm). Second, the to-

tal number of groups run with each model is not constant,

€) !ndirect acces:sThgse models were not accessible du[iut ranges from 3 (ICAM) to 26 (PoleStar). While these
ing the group session for technical reasons. The IMAGE 5 numbers are too low for any kind of statistical analy-
model, for instance, cannot be run on a personal Cos they are nevertheless sufficient to meet the explorative
puter Wh_'le the group 1S meeting, bec_ause It IS a larg€entions of this study, which is to identify tendencies and
model with many input and output variables. Similarlyyierng in the model use. Furthermore, since many of the
some teams also felt that PoleStar was too cumbersofings are not model-specific, but touch upon issues that
for along online-presentation to a lay audience and gaygs yelevant for many, if not all the models, we can state that
only a brief introduction to the model, focusing on iNyye have a quantitatively sound basis. Last but not least, we
put data. Output (scenarios) was produced between tyg not know of any other study that has empirically investi-
sessions, and presented at the next meeting of the 9rojiireq the use of computer models in such a comprehensive

(b) Facilitaded accessThese models (TARGETS, ICAM) way.
could be run on a personal computer and the output be

presented on the spot. However, the user interface wag- Other means of providing expert information

not so simple that an untrained individual could learn .
L . All research teams combined the use of the computer
it within a few minutes. Therefore, a model moderator

e models with one or several other means of providing expert
presented and operated the model, facilitating its under; . . !

L . ; information, such as a fact sheet, a magazine article, a short
standing in accordance with the questions and demands

of the participants eXpert hearing, etc.
P P ' In two regions, some of the focus groups were run with-

(c) Direct access by participantsThe CLEAR models outaccess to a computer model. In these teams, expertinfor-
were especially designed for lay users, and therefore dithtion was given either by oral presentations of an “expert”
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(Manchester, quotation marks also in the original source) What might be the reasons for these surprising similarities?
by written information (Pittsburgh). The Pittsburgh researclVe see at least two possible explanations. First, climate
team used a brochure that was developed in an outreaglange is clearly an international issue. Cultural differences
project for informing lay people about climate change [19]come into play to some extent in the perception and man-
agement of this issue, but several triggering events are inter-
2.4. Diversity and robustness of the findings national by definition (e.g., environmental conferences like

. , _Rio de Janeiro 1992 and Kyoto 1997). In other words, all
Due to the explorative character of the project, a Stl‘l?

L . : égions are exposed to a similar stimulus, that is transmitted,
standardisation of the design was not considered to be . : )
erceived and responded to in culturally different ways.

sound and feasible approach. Taking this into considér: . ; L
ation, we have focused the analysis of results that WereSecond, the regions included |n_th|s study are fr_o_m arel-
documented in several, if not all regions. These findingﬁ'vely homogenous background with regard to political and

seem to be robust in particular because they were visii§onomic parameters. While there is some variation within
despite methodological and cultural differences between ¢ sample, all research teams are working in industrialized
regions. nations. In fact, most of them are members of the European
International comparisons between the regions is not th&ion with a shared policy approach on climate change.
focus of this paper. For such an endeavour, it would be nec-In sum, it is plausible, but not trivial that citizens from
essary to discuss very carefully whether differences in tlaerather homogenous region discussing a truly global issue
findings have their origin in cultural or methodological varicome to similar conclusions on a general level. On the other

ations. hand, in the following section we do not want to downplay
findings of regional differences that were especially visible
Robustness with regard to more detailed issues (e.g., policy options).

To what extent are these findings robust? We have men-
tioned above that there was considerable variation in the se-
lection of models and other information input and the way
these tools were used in the IA focus groups. Therefor®, Findings
a reader might ask to what extent our findings are sensitive,

if not biased by these methodological changes. In th . . h d ived th hod
Answering this question in detail would require an ex- ' the previous section, we have described the method-

tended methodological study which is beyond the scope @P9ical approach of this study. In this section, we present
this paper. Nevertheless, we want to express our judgmé&Rfne of the empirical findings. As documented in the
as authors that we share with many colleagues in the projéggthodologlcal section, these findings and conclusions are
that the methodological and cultural variations were of mgynthesised from a considerable number of realisations, in
nor importance for the kind of general findings presentdtifferent European cities, with different moderation tech-
here. Most colleagues shared the impression that despiterigies and different sets of models used. Therefore, it
given methodological and cultural variations, the findings should be emphasised that the results presented here are ten-
each region are pretty similar to each other. The followingencies and not unanimous conclusions. For this reason, we
points provide some evidence for that judgment. focus on the evaluation of features of models that we con-

First, all teams were striving for a fair presentation ofd€" Nelpful, rather than comparing and evaluating models

the models in the IA focus groups. In other words: NGIrecty. _ N _
team was presenting a model that they considered asT he section starts with what citizens were expecting from

absolutely useless for the citizens. If a team reach&ée model use before knowing in detail the options and lim-
that conclusion, it decided not to show the model, rath&p of these tools. We then continue to present findings con-
than “proving” its uselessness by presenting it in a bagrning the thematical issues to be illustrated by the com-
way. This approach was motivated by both respect fputer models (global-local dimensions, temporal scale, un-
the work of the modellers as well as a respect for theertainty, complexity, exploration of policy options). Quotes
citizens that were not brought into this process in ordérom the discussion are included in this section in order to
to deliver empirical evidence to support the prejudiceBustrate the way these topics were addressed. The quotes
of the respective teams. are complemented with pseudonyms in order to guarantee
Second, in order to check and increase the validity GPnfidentiality of the findings. In the Venice groups no
the findings, a draft of this paper was circulated to affSeéudonyms were added, because the statements are taken
teams involved, giving them the opportunity to criticize§0m the logbook, a kind of group diary which was approved
and comment on this synthesis. These comments hdeall members of the respective group. The section ends
influenced the balance of evidence as presented heméh a discussion of the extent to which key requirements
Furthermore, most colleagues shared the impressionaffmodels (user-friendliness, transparency, credibility) have
strong similarities between the regions. been met or not.
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3.1. What do citizens expect concerning expert informatiomented with some information on how the regional puzzle
and computer models? stone fits into the larger, global picture.

Before presenting any model or expert information, the It i§ not only Switzerland that is.responsible. This is such
citizens were asked what they were expecting of a computer? little spot. We can’t keep climate change out of our
model, what they would like to know. First of all, they had country. I doubtwhether saving energy only here will be
no specific expectations and most of them were unable toSufficient. (Barbara, Zurich)

answer the question. This is not very surprising, since they The scale issue was also noted in the report of the Pitts-
were usually learning about computer models for the firglirgh research team, which wrote that participants felt that
time, and had not yet developed any specific product prefrodels helped to some extent in taking the discussion of cli-
erences. Many said that they would like to listen first aboyiate change beyond the personal and local to the global.
what these models are and what they can do. In the Venice IA focus groups, it appears that the models

The list of topical questions brought up by participants ighat referred closely to daily experience were more appre-
long and we will not present it here comprehensively. Thgated and stimulated more active participation. Further-

guestions were related to the following broad topics: more, when looking at the maps from the IMAGE model
e General understanding of climate change (e.g., caudB§ Venice research team noted that people were looking
and effects of climate change) for a better definition of what was happening in Italy and

Jyere very interested in these types of results for their own
region. Participants liked the geographical approach of IM-
AGE, illustrating global trends and their regional variations.

e Impacts of climate change (Global, regional and locajy fact, some said that they prefer maps to graphs and tables
e.g., food production, demographics, health, sea levgs means of communication. However, this approach also
migration, etc.) led to frustration, because the coarse geographical resolu-

e Determination of policy goals (e.g., risks of no intervention of the output was not sufficiently detailed for providing
tion etc.) enough regional information, as desired by the participants.

« Determination of policy means (e.g., what would happen !n @ similar way, the Stockholm research team found that
if petrol would not be used that much) when the global-scale models were presented, it proved dif-

. . . ) _ficult to keep the discussion to the global perspective [20].
This condensed list of topics addressed in the questiofge Stockholm research team thus concluded that most peo-
illustrates that participants were not concentrating on a ferWe have much more to contribute when asked about local

and narrowly defined issues, but rather struggling for a broggd,,es they experience in their lives than global issues.
understanding. Obviously, not all questions of the partici-

pants could be answered by the model or by the model mc§1—3 Temporal scale
erator. However, there was at least some overlap between’

the citizens’ questions and the model capabilities. E.g., theIn addition to the spatial dimensions of climate change

B_arcelona research team C_Ol_mted :[hat |n_the|r research 3fid climate policies, participants also discussed the temporal
gion, roughly half of the participants’ questions could be X516~ A shown in table 1, the regional models had rather

plored with the models used. a “short-term” range (no specific time horizon given or the
next 30 years only). In contrast to that, the global models
generated scenarios even for the year 2100. This is beyond
The computer models used in the ULYSSES proje(t:he life gxpectancy Qf all our participants, and .therefore a
: . cdallenglng perspective. In fact, some older participants also
ranged in the geographical scale treated from the broad .. ; .
i X ._.._mentioned that they would neither profit nor suffer from any
global scale that does not allow fine-scale differentiation . . . .
X . of these scenarios. In general, this long time-horizon was
through the PoleStar accounting system that requires re- - : .
. . . L . een as a problem by participants in a number of groups:
gional scale inputs particular to the region in question, &
calculators that refer to an individual’s lifestyle. Participants Natalie: ...Well, the problem may exist, but | myself
differed in whether they felt they needed to look at all scales don’t suffer from it.
and why. For instance, two participants from Barcelona Susi: Yes, but we suffer from it anyway. That is like ra-
thought it was good to look at the global scale model: dioactivity. You don’t smell it, you don't taste it, but still
it is harmful. ... It is not like that we sweat more in sum-
mer, but the problem is that then the polar icecaps are
melting. And then we have floodings. And this is what
should frighten us. But | think these are things which are
It was also visible in the IA focus groups using the IM- too far in to the future, they don’t hurt us, we don't feel
PACTS and OPTIONS models that the limitation on a re- them at the moment. That is why nobody wants to tackle

gional perspective was not sufficient, but should be comple- them really. (Darmstadt)

e General understanding of related environmental pro
lems (ozone depletion, deforestation, acid rain, etc.)

3.2. Global/regional and local scales

| think it is alright in this way because the problem is a
global problem, not a local one. It is good to know what
happens at a global level. (Milagros, Barcelona)
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....there were a lot of hypotheses about what is going 85. Uncertainty
happen in, for instance, one hundred years. That does not

concern us as much as a closer time frame. (Lars, Stock-Only a few of the models deal with the issue of uncer-

holm) tainty in an explicit way. Furthermore, as shown in table 1,
there was some variation in how this topic was dealt with.

In the Venice IA focus groups the time span over whichowever, the general reactions towards uncertainty were

the global models generated scenarios was greeted Withilar, independent of the specific presentation: It was a
scepticism: “anyway they wouldn’t be here”. Others comshock for most participants.

mented on the need to have scenarios for the near future o )
(within the time frame year of 10 years). I'm scared by the uncertainty in science. | tought that
These findings concerning the interest in spatial and tem- SCience would know better. (Zurich, Veronika)

poral scale support the hypothesis brought up by Meadows typical reaction was that if uncertainties are so high,

that most people focus their attention on processes that gigre was no justification for further discussion of this is-
close in time (next weeks and years) and space (familyje.

neighbourhood, business, nation) [21]. In other words: Cli- _ _ S
mate change as global and long-term risk lies beyond this T"€ amount of uncertainty in the distribution in ICAM
horizon of “here and now” and thinking about it is unusual mvahdate; the model — you cannot predict the future.
and challenging. (Karen, Pittsburgh)

Comparing the reactions to the main approaches of deal-
3.4. Complexity ing with uncertainties (typologically, as in TARGETS, vs.
probabilistically, as in ICAM) participants seemed to have

The models varied to a great extent in their degree tﬁss difficulties with the latter approach. One explanation of
complexity. While the life-style indicators included only Ahis result might be that probability distributions are more

dozen or so variables, most of the global models incluéfémiliar to a lay audience (e.g., from the weather forecast)

hundreds of variables and constants interacting with ea%}"f‘n the typology of the cultural theory of risk [9].

other in a dynamic way. This high complexity was a prob- The reactions towards the TARGETS approach of ad-

lem for both participants and the model moderator. Due gd'essing uncertainties were mixed. Some participants re-

the detailed information that some of the global models weﬁgted positively, appreciating the attempt to show multiple

providing, many specific questions about certain variabl8§'SPECtVes.

and their changes in different regions were asked, e.g., in thewell, | found it very interesting and found it quite good
presentation of IMAGE outputs: that one had on the one side facts as background infor-
o . . mation, they are built in {the model}, as fix data or data
Why is it raining so much in China? .
Hilda. Stockhol assumed as fix. And that from the facts you draw con-
(Hilda, Stockholm) clusions for future developments based on the different
Due to the high complexity of the model and the lack of assessments of possible points of view. (Stefan, Darm-
comprehensive documentation, it was difficult for the model Stadt)

moderator to answer these detailed questions. The underly'However, many other participants had difficulties with

ing complexity Of_ t_he global mo_dels can mean that you 98le TARGETS approach. One difficulty was understanding
results that are difficult to e>_<p|a|n at first. This was the Cas§hat was meant by these three perspectives of the cultural
for example, when the Venice research team noted a dipylory of risk. Rather than taking them as ideal types of
emissions and conce_ntratlons that was uIUmat_er ex_plaln Ysitions in the debate, they thought that each perspective
by the IMAGE modelling team as a result of elimination Ofg associated with specific, “real” scientists. Consequently,
trop_|cal fore_sts by a certain date. Some participants also rm@y were curious about the names and research sponsors
the impression that not enough efforts had been made 10 gxthese individuals. Furthermore, some participants criti-
plain complexity in a simple way. In contrast to that, thgised that reducing social complexity by means of a typol-
models with the lowest complexity (PoleStar, Lifestyle Inggy with three categories was too rigid and too simplifying.
dicators) were very well received. A number of reasons cathey were rather reluctant about any attempts to classify hu-
be seen for that result. The models were easy to understan@n beings, and not willing to identify with one of the three
There was no dynamics, no complex interactions, but jusharspectives.
few independent Iifestyle areas that were added up. In sum, the approach chosen in TARGETS to convey un-

Lifestyle Indicator - the coloured squares- You just get iFgrtamty was then misunderstood or rgjected. The under-

: - ying subjectivism was seldomly appreciated as an attempt
(Jennifer, Pittsburgh) -
to promote an honest and pluralistic debate, but rather as an

In sum, the level of complexity given by most models wagnwillingness of scientists to take sides and stick to (unpop-
too high for the little time available and the given intellectuallar) positions. One participant criticised this approach as
understanding of these lay participants. an indication of the opportunism of scientists producing a
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model that can confirm the view of everybody. Others weid restriction stimulated the discussion, because citizens had
concerned that the model could be misused to support anyevaluate the feasibility of certain measures themselves.
political position. On the other hand, they felt also a little bit left alone with

In mv view. there are two tvoes of experts: Those th tt{lat task. It was seen as crucial to have some kind of costing
y ! . yp perts. - 1NOSE &l 4ture to find out what different measures are really possi-
are contacted by industry, that are certainly bringing e

an other point of view than those experts, that are con-

tacted by any environmental organization or even politj Some research teams found that the lay participants
i y any . 9 P mostly wanted a tool that would directly relate to their own
cians. | think that, depending on where an expert comes . ) . .
. . L . consumption and lifestyle, including issues such as recy-
from, different views and and predictions are given. (Ker=,. : .
; cling of waste, what kind of food we buy, and packaging.
stin, Darmstadt)

The Lifestyle-Indicators met this demand in many respects.
The quote shows that this concern was also raised a®alicy decisions were translated into individual lifestyle
more general problem of science, running the risk of beirgoices. This representation of policy choices was under-

instrumentalized by specific interest groups. standable and accessible to each participant. In fact, the pol-
icy problem was translated into a moral problem: What are
3.6. Exploration of policy options my options for addressing climate change policy? While a

model of individual behaviour only, it also stimulated dis-

Several of the teams in the ULYSSES project noted thatission on collective choices and changes. For example, in
the participants found it difficult to explore the impacts ofhe transportation sector, participants wondered how public
particular policy options with the available computer modransport could be promoted relative to individual driving.
els. The Pittsburgh research team suggested on the basisigd model stimulated also discussions on equity, simply by
the analysis that participants felt that models can limit crénternational comparisons of per capita emissions (e.g., the
ative thinking about policy options. Further difficulties ar@JSA and India).
indicated in the following quotations: Overall, however, there was a sense that it was not pos-

| think it lacked a bit of ... data on intervention from theSible o explore policy options with the models used in the
population. (Lucia, Barcelona) U_LYSSES process and thus to explore how one could con-
It would be helpful if models could tell us the dif'ferenttr'wte ona regmnql, or even vety Iocal. scale to respond to
impacts of different policies to help us decide which polt-he issues of climatic change and sustainable development.

icy is best. (Daisy, Pittsburgh) 3.7. Credibility

Many policy decisions concerning climate change are
taken on a national or even regional level. Thus, it is not Unlike the model features discussed up to now, credibil-
surprising that the regional models were better able to gy is a result of the interaction with a model, rather than a
plore policy options. Participants had an active role in usirgroperty that can be easily and directly tuned by the model
the model. And even in the case of PoleStar, where the intaisthor. Credibility in this sense is not the lay judgement of
action with the model was indirect and mediated by a modiile scientific quality of the model, which would not make
moderator, they could develop their own scenarios, rath&ense, but rather the empirical description of the subjective
than being confronted with predefined expert runs. As theerception of he 1A model. It is well known that lay peo-
following quote illustrates, participants appreciated this tople have specific mental models [22—24] of complex issues
function: and apply a number of heuristics and biases [25,26] for risk
. . assessment. Irrespective of the simplifying or even biasin
If people are only reading something, they have a ha (iaracter of thesepheuristics, it is imppcf))r/tagt to get to knovx?

time imagining a specific scenario (...). This mod em and to be aware of them in the communication about

(PoleStar) 'S good for me as an average C|t|z_en, becalﬂﬁg IA models. Therefore, we will sketch some features of

there are points of reference, wsual!y gnd with numbe{ﬁe model that did promote or hinder credibility.

|(o'a.1i.r3t (;anheaes dtg t\;‘:ﬁg;vv(ﬁhaﬁgrnzel}z::nh%' If you want to Most teams ex.perienced occasion.s where participants

' ' ' found that something related to a particular model was not

Despite the perception that the regional models were bétedible — e.qg., the rate of economic growth in the future, the
ter suited for exploring policies option than the global mocemount of sea-level rise by a particular date. Sometimes the
els, participants critised that the former were not addressipgrticipants compared the credibility of two models that they
this topic in a convincing manner. For example, in Stockad seen. For example, one participant in Barcelona said:
holm, groups complained that PoleStar said nothing about
feasibility, to what extent the measures suggested and tried
are realistic, given economic, social and political constraints.
Since the model is static and does not provide any quantita-
tive barriers for scenario development, it is up to the users to Credibility is enhanced if participants can associate what
critically evaluate their own selection of variables. This lackhey see with own experiences. The Venice research team

| found the second {PoleStar} more credible, the first
one {TARGETS]} looked more superficial. (Montserrat,
Barcelona)
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noted, however, that “People had difficulties relating the réay citizens. Despite the obstacles that had to be overcome
sults of the IMAGE model to their own lifestyles. In fact,with the currently available models, some participants had
while exploring the IMAGE scenarios they did not relate ththe feeling that the computer models were better able to sup-
possible futures to their current choices for energy consunymrt a systematic and analytical discussion of climate change
tion and transportation modes” [27]. Thus, the Venice réssues than other, possibly more attractive means of informa-
search team notes that participants often suggested thatttbse:

credibility of the IMAGE scenarios could be improved by
providing results for the year of 1997.

While some teams sensed that the participants distruste
the models, especially in the cases where there was a
awareness of the inherent uncertainties, there were som
other interesting perspectives. For instance, the PittsburghHowever, few of them thought that they themselves
research team [18] noted that participants thought that  would prefer to use the currently available models in order
to get acquainted with climate change issues.

Yes, it might have been more delightful {a video}, but
Oto have the data to be able to compare, or to analyse or to
see; | think it is better have numbers or a graphic. (Ferran,

arcelona)

the information we get from models is not coloured by Some arouns were desianed to exoeriment also with other
emotion. (Ronald, Pittsburgh) groupsw '9 xper Wi

people who hold extreme views on the climate queg(_:ientific information input (participant interaction with in-
ii.o.n will not believe the models. (Tamara, Pittsburgh) vited climate experts, video show, fact sheet). In the Stock-

holm IA focus groups, the citizens praised direct interaction
Both of these comments suggest that the participants felith experts as preferable to any other type of scientific in-

that models were objective and from that point of view trustermation. In this group, everybody agreed that the presence

worthy. of an expert with pedagogical skills was way better for a
An open discussion of uncertainty and complexity hampid and efficient learning process than the use of computer

had both positive and negative impacts on the credibility ofiodels. Although the model interaction did spur the debate

the respective models. The following quote shows that TARround the relevant issues, it is also possible that such a pro-

GETS was rather increasing its credibility: ductive discussion would have taken place simply by bring-

, . . . ing the topic to the table with some overheads or by talking.
Tho;Jhgf; '”_‘ at' ctltlzehn who has PO |d§a, bII Sei/ﬂed 0 In Manchester and Pittsburgh some focus groups were
gaerceimsac)len ists share some of my doubts. ( "a9"0%n without using any computer models. In Pittsburgh, the

participants in those non-model focus groups were asked ex-

However, for other participants, this transparency in TARplicitly whether they would have liked to work with a com-

GETS promoted doubts and scepticism and they did not trystter model. They showed some interest. The findings

the results. In a similar sense the complexity of ICAM anttom Manchester look somewhat different. Computer mod-

the amount of information in available was a hindrance f&ls were not the chosen option, no matter whether they were
understanding and trusting the model. explicitly offered or not. Rather, participants had no strong

lugging i il , opinion either for or against computer models.
Plugging in 2000 parameters will not give us answers t0 p st explanation for these contrasting findings could

what will happen in 2025 or 2050. (Ronald, Pittsburgh)be that trust in science is the key variable that determines

The following quote illustrates that the regional model¥hether participants showed some interest in scientific in-

were generally considered to be more credible: formation, irespective of the form (paper, computer models,
etc.) or not. This trust in science seemed to be higher in the

| consider the first model (TARGETS) as more attractivgsjttshurgh 1A focus groups than in those run in Manchester.

but I found the second one (PoleStar) more real because ityowever, as a second explanation for these contrasting
contained more specific things from which to draw comyingings, the Manchester team notes that the issue of trust
clusions. (Beatriz, Barcelona) might not be limited to science, but encompass further public

A number of reasons can be seen to lead to that judd@stitutions:

ment. As shown in the presentation of the models, most o explanation for these contrasting findings could be lo-
regional models were less complex than the global modelscated in the different levels of public trust in the various
and did not explicitly discuss uncertainties. Furthermore, cjiies/countries, not only about level of (dis)trust in ‘sci-
participants seemed to develop more trust into the highly gpce’ per se but also (dis)trust in ‘government’, (dis)trust

detailed regional data than the abstract aggregations, long, ‘public participatory processes’ and also (dis)trust of
causal chains and dynamic feedbacks in the global models. jnqividual agency. (Eric Darier, personal communica-

tion).
3.8. Models in comparison with other input
A third, more general explanation is that a scientific per-

Many participants believed that if greatly simplified andpective on the issue of climate change is of limited rel-
adjusted to the preferences of lay audience, the models coeléince for most participants. This is consistent with the
become a useful tool in climate change discussions amdimglings of several teams and cross-regional comparisons
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that found that participants tended to want to debate the cli- Mr. Computer has a brain, but not a soul.... (Venice)

mate change issue from within a much broader range of per-Human value is lost with the computer. The machine is

spectives (ethical, political, moral, economic, inter-personel) cold. (Venice)

rather than exclusively from a narrow “scientific” perspec- . )

tive [28,29]. In Darmstadt one participant asked:
Where is man in the models? Where are societal scenar-

3.9. Evaluation of the IA focus group process by the ios? (Gerhard, Darmstadt)

participants _ . . .
The results of this evaluation were mainly positive, but

The inclusion of a computer model within IA focusalso ambivalent or negative. On the positive side, many par-
groups was organised in concordance with the general tigipants supported the use of models because they had ex-
focus group design. That is, for any issue that was to be deerienced them as interesting, providing new information in
bated a time period was always included before any expéft attractive format. They appreciated that in most models,
input or model presentation was provided, for participants @orange of possible outcomes was given, not just one — po-
express their own concepts and what they thought to be rtgintially biased — result. However, there were also sceptical
evant. As the quote below shows, some participants realigegarks like the following one:

this fact and appreciated it The models were informative, but not really helpful.

What | have found very interesting and very well pre- (Cornelia, Zurich)

pared, is that first we talked — we said all that came into ., . . -
; . This quote illustrates that participants acknowledged the
our minds — and afterwards we got some data on which

new information that they got from the model. But some

we talked again. (...) Itis very important to kno.wclfiarlyfeltthatthisinformationwas also disappointing, indi-

what we think before seeing the data, because otherwisg It . — o .
ating areas of uncertainties and limited understanding. Peo-

could be that automatically after seeing the data we ma%ree learned about collective ignorance, which comes close to

all our appro_ach to the issue depending on what we h %stoteles definition of wisdom: | know that | don’t know.
seen. (Beatriz, Barcelona)

Some concluded that there was nothing to be learned
from the models, while others developed an attitude of scep-

' ?
How many models in one A focus groups: -tical trust [1]. The other extreme was not found in the 1A fo-
In the Barcelona IA focus groups this issue was explic-

itly addressed by participants during the process evaluati® :;’;ggf;\gﬁ?é‘;f;{g;gg ‘thtihn?]\;vc?]l.'ggstfl;s?ngr‘z;m:r'e
session. The majority of participants felt that the amount th hl ; . d ltJ inti 'Il'h' . Ltj Wf t;\N
models they had experienced — two models for five sessighg ¢ Snortcomings and uncertainties. This 1S true for those

— was appropriate. The point they made was that althou ?_%lsI?:hwf&epiégg'tgsg%ﬁ;'ng grtlcertlamUes (-l;ARt'
one model alone would have permitted them insights in mo ’ X ' ) and to a lesser exten

detail, seeing two models provided them with a more diverd->° forthe other models (IMAGE, PoleStar, Lifestyle Indi-

fied understanding of the possible variety of approximatior??tors)'
towards the climate change problem (local/global, lifestyle You can’t take the model output as gospel truth. (Donald,
change/policy measures). Pittsburgh)

The quote above expresses some healthy skepticism to-
ward the models used in this group. In this context, it is
important to note that it was not the intention of the mod-

Participants were asked for their own evaluation of théllers to promote some kind of blind trust, but — to a greater
process, i.e., whether they considered the models to be helplesser extent — an attitude of informed skepticism. The
ful for their discussion and judgement formation or not. Beguote illustrates, that at least in this case, the message of the
fore we start discussing this question systematically, we imodeller was communicated successfully to the user.
clude a number of other comments made about the computeiLast but not least, several teams observed that previous
models used in the IA focus group activities that are worgkperience with computer technology definitely influenced
noting in this context. For example, the participants in Pittéhe way that participants reacted to the use of computer mod-
burgh felt that many of the important questions to be wresls. For instance, the Venice research team noted a vari-
tled with in the climate change debate are moral in natuety of reactions according to previous experience with this
and that models are of limited value in helping with moralype of technology, from those who knew the finer details of
guestions, because they do not provide information relevaemputer models to those who had never seen a computer
for moral issues (e.g., on intergenerational or internatioratl work [27]. People that were more familiar with these
equity). They also thought that subjective things, such &ges of technologies were more willing and active when
quality of life, can not be modelled. Similar points weraising them. This group also noted that the age of the par-
made by participants in the Venice IA focus groups as showinipants was a significant variable in the acceptance of com-
in the following quotations [27]: puter models. Similarly, the Stockholm group found that

3.10. Evaluation of the added value of models by the
participants
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when they asked whether any of the participants wantedgbould be on the region where participants come from. Re-
use the computer mouse during two of the demonstratiogsrdingtime, participants were more interested in short-term
on both occasions the volunteers was the youngest malghan long-term perspectives.

the group. . : .
group A shorter time-span in scenarios, such as 20 years, would
make it more concrete. (Agnes, Stockholm)
4. Synthesis and suggestions The complexityof climate change and its representation
o was certainly challenging for most participants. In that re-
4.1. Feasibility of the approach spect, model presentations should be kept as simple as pos-

) S sible, focusing on a few key processes that are modelled and
As a first and general synthesis, it is fair to say that the%?plained very carefully.
findings provide evidence for the feasibility of integrating 'ag described in the findings section, participants reacted

computer models with citizen deliberation. Keeping in mindy,nq1y and negatively towards the explicit discussion of
that most of these models were not designed for ”On'eXpeUﬁcertainty.

this is not a trivial result. This indicates that computer mod-
els per se are not a barrier in such participation processes!f science is unable to agree, how should we be able to
We are aware that feasibility is only a necessary, but not suf- make any statement about climate futures? (Veronika,
ficient requirement for suggesting the wider use of IA focus Zurich)

groups. Other criteria would include an evaluation of the

- o i Despite these reactions, we suggest thatertainty
process by the participants, scientist (here: the mOde”eEﬂould be addressed explicitly in every model. Funtowicz

f"‘”d also policy mgkers. For ob\{|c?us reasons, we are foc%%-d Ravetz have suggested the NUSAP notation scheme for
ing on the evaluation by the participants. dealing with uncertainty in quantitative information, that can
be considered as a good start. The notation consists of five
qualifiers: numeral, unit, spread, assessment and pedigree
(NUSAP). The last three qualifiers address various aspects
i . . .. .of uncertainty: Spread conveys an impression of the inex-

We consider Fhe followmg three po_lnts as essential f%lrctness. Assessment expresses a judgement on the reliabil-
a successful facilitation of the interaction with the model and indicates the strength of the data. Pedigree conveys
First, the model moderator should be fully preparedand h i evaluative account of the production process of the in-
access to proper support material. Possibilities for satisfyi

h d p ld be eith “hot-line” t del d mation and indicates the scientific status of the knowl-
ese demands could be either a "hot-line 1o a model devey e [2]. Besides the communication of uncertainty in quan-

Epelior mo?el_ elxpert filugllng dthe_ se;qsmns, or tto thavf dEt?'i?ngs, more efforts are necessary to explain the qualities of
ackup materia’s available during the presentation fo satl certainty, its various sources and the approaches to deal
the more curious participants with them

Second, she/he should be able to stimulate d'SCUSS'onSParticipants had a strong interest in exploricy op-

This requires on the one hand an indepth understandig_ (_)f m)ens The findings with regard to that point were mixed: On
model to_bet presder;ted, Ia?dkon the other ha?ilhthe al()j'“TYthoe one hand, we had the impression that in some groups the
communicate and fransiate k€y messages ot the mode Irr"H)eraction with the computer models did increase a sense of

a non-expert language. . ! . g : i

. . _ . agency. Manipulating the models and visualising a diversity
¢ ITh'trg partu(;l[:ar;rt]s Shogldl pe(rjcletz lve the faC|I|ta|tfotrhas ne%-f scenarios conveyed the impression that the real world can
ral with regard to the modet and Ifs messages. € mo eé modified, too. This is especially true for those scenarios

nmeodaetir\;’:\;or:]:)s d:rf;;ﬁtraetgtrhl:ﬁf:g;ggg?jfgﬁ:g%ﬂ ct;:a "’I‘etgé‘i’m policy interventions, supporting the view that collective
g ' action could make a difference for the future. (It remains

valid than if a careful, respectful, and unbiased one tak&s)en whether this sense of agency is a strong motivation for

pa[ﬁhese suggestions may sound obvious and trivial breal vyord_ action or whether it is a virtual experience only
they can only be realized under the condition of a cIosé a\}dgith litle impact.) On the other hapd, the models often cre-
good contact with the model developers which was the ca3 ed a sense of gap b(_a.tween their own.(l_ay) understan_dlng
in this project R5d tr_le modells (scientific knowledge), giving pe_op!e anim-
' pression that little can be done to combat climatic risks.

Furthermore, most models were only of limited help for
evaluating the feasibility of the suggested policy interven-
tions, for instance with regard to the political and societal in-

O_n thg basis of our fmd'ngsf we see the fOHOW'r.]g SUSitutions involved. The following quote illustrates this view:
gestions important for redesigning given or developing new

models for participatory IA: The greenhouse effect is certainly a frightful problem, but
Space For a global issue like climate change, a model for our group, the model made us confused more than
should provide some global information, however, the focus anything else. To accept that the world will go under or

4.2. Suggestions for |A focus group process design and
model moderation

4.3. Suggestions for computer model design
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persist in believing that freedom resolves all problems aceease user-friendliness. Transparency is absolutely nec-
both naive attitudes. But the big questions ateatcan essary in scientific work, but may be less useful in focus
we do anchow? (Bodil, Stockholm) groups, where there will be no time to check background
Basically, | consider it as sound to approach the isswata and assumptions anyway.

top-down. Whether this is feasible is an other story. It A number of teams reported that the call for more inter-
is certainly easier to address such a topic in the Landtagtive computer use was also put in terms of the use of com-
(regional parliament) than at the European level. (Ingputer games. Participants in both Barcelona and Pittsburgh
Darmstadt) referred to the game SimCity and thought that something

. .,_similar for climate change and sustainability issues would
Most of these questions had to be left to the consider, 9 y

. - o . Faé useful in an IA focus group setting.
t'on. of the p.art|C|p§1nts.. Althoug.h quantitative modelling o Interestingly, a number of groups also expressed the wish
regional policy options is a relatively new research area, 1A-

. . . . to be able to “work backwards”. As the report on the Pitts-

processes that are provided with more information on t%s h 1A focus arouns states:

issue would certainly be better able to meet the demands (l)#rg group '

the users. Models would be helpful if we could work backwards
With regard to the rather technical requirementsisér- ... ifwe could decide what kind of world we want to leave

friendlinessandtransparencywe can rely on a number of  our grandchildren and look to the model to tell us how to

suggestions given directly by the participants. The responsegyet there. (Curtis, Pittsburgh)

reflected some high expectations, especially with regard to - .
the use of multi-media techniques (e.g., sound, music, vidﬁ;]oother participants thought that it would be good to have

clips, etc.) and the wish for interactive approaches. € possibility of looking at sceqarios from the past, e.g.,
The following quotations illustrate the desire for colourzea'level a hundred years ago, since this would e”haf‘ce the
sound and graphic illustrations: awareness about some issues. Ope group was _pa_lrtlcularly
interested in more detailed information on economic impacts
We are lay people. We need clear, simple and 100% peaiid possible ranges of impacts (worst and best).
agogical information to be able to understand why we are Last, but not least we as researchers have also some sug-
doing this. And these are graphs and tables that we destions based on our experiences with the models [17]:
not understand. . but if we get it presented in a clear-cut User-friendliness can hardly be underestimated as a crite-
way which stimulates our fantasy . etause we cannotrion. Keeping the user of a software in mind also means dis-
understand at all what is said there. (Per, Stockholm) tinguishing between different levels of expertise. We have
... with graphics and coloursegbause one image is worththe impression that many model developers focus on the
more than a thousand words (Monica, Barcelona) highest level of expertise only. In contrast to that, we suggest
...1 would like to see annidustry or a factory and seeto plan for at least three levels of model use:
how it emits CQ...a visual practical example (Victor,

Barcelona) (1) Beginners: Lay people with limited knowledge and

time. Provide quick-tours and demoviews that give a
Participants in the Venice In-depth Groups also suggested first impression.
the use of animation, more interactive methods, pictorial in-

terfaces and multi-media resources. (2) Advanced: Students with some background understand-
ing, more time available, but not experts in any of the
Insert a musical background. (Venice) fields. Provide comprehensive documentation.
For non-experts you need many explanatory windows
(sentences, examples, images...). (Venice) (3) Experts: Peers that might invest only little time, but care

. — . ) ) about details. Provide possibilities for digging deep.
The wish for more possibilities for interaction with the

computer was expressed, for example, by participants from Another element of user-friendliness is the availability of
Stockholm, where it was generally felt, amongst those withemoviews. The ULYSSES experience brings us to recom-
computer experience, that they would want to sit down amdend the use of models — or demoviews — specifically con-
try it out themselves, instead of watching. They wanted fa@ured for these kind of exercises in |A focus groups. Nev-
have a more interactive model, where you could go in amdtheless, even if the characteristics of the computer model
change, for instance, the temperature and see what happeere ideal for the use in IA focus group discussions, its
to the sea level. By being able to isolate such steps in theage could be sub-optimal if the model presentation and
complex causal chain in climate change, it would beconmeoderation are unsatisfactory. To avoid both dissatisfac-
easier to understand the relationships. Then, it would be etien of participants and failure to achieving the participatory
ier to grasp what the model is trying to show. IA aims, we found that it is necessary to have an appropri-

Furthermore, participants in Stockholm suggested that ate preparation of the model facilitator before the IA focus
interactive model for focus group use would likely benefijroups exercise, an adequate design of the variables of the
from features such as selection buttons of multiple-choioceodel to display, as well as proper adaptation of the model
character. This would compromise the transparency but iscreen interface.
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Finally, we feel that many of these models focus too mugame individual or team as scientific think tool. However,
on quantitative aspects and give too little information abouatany of these models make a claim of being accessible to
gualitative aspects. For the model development, this meanwider audience of educated users and for this purpose, the
that more context has to be added to the models, say doomputer models should be smaller, simpler and better doc-
umentation of definitions of variables, ranges of variablasmented. This can be done by either improving the models
discussed in the literature, sensitivity of variables, outputisemselves or by creating additional electronic documenta-
with interpretation etc. tion (e.g., a few model runs with interpretation or a hypertext

glossary on a CD).
Having talked so much about computer models, it is im-
5. Conclusions portant to keep in mind that in contrast to other scientific
fields, computer models in IA are not a goal on its own,

What have we learned about the usefulness of COMPUERt a mean for providing expert information to a p0||cy
models for a participatory process like 1A focus groups? Derocess. From our experience with developing participatory
spite the variety of models used and empirical designs g procedures, we would like to stress that computer mod-
plied, we see the following general lessons to be learngg should serve as catalysts supporting the discussion, pro-
from that project: viding new information and insights, but not dominate the

The computer models were instrumental in stimulatingiscussion, because the main intention in participatory IA is
the discussion on scientific aspects like complexity, globatot to test a software, but to launch a learning process and to
ity and uncertainty. This stimulation was not always equivadicit views and values of the participants.
lent with Clariﬁcation, but included processes of intrOdUCing Concerning the social design of the participation proce-
unknown topics and raising the awareness for the limits gfire, we see the following areas for further research: While
science. We have given some suggestions on how modglsySSES has followed an experimental approach of creat-
can be improved with regard to these dimensions. ing and analyzing interactions of users and models it would

On the other hand, the computer models were less heli interesting to take stock of the model use as it is hap-
ful for the discussion of regional policy issues which wagening outside these social science laboratories, say with-
the core interest of most participants. A number of explangyt scientific observation or control. For this purpose, an
tions can be given for that flndlng First, regional mOde“ngxpert survey or a participant observation of model presen-
is a relatively new field of investigation, and we have learnegtion workshops would be appropriate methodological ap-
in the project that the adaption of a general regional modgloaches. A other and less costly method would be that
to a specific region is difficult. Second, modeling of policynodel authors were to include in every publication about
processes is less developed than modeling of (natural) sgieir models a report on the experiences of direct and in-
ence phenomenon. direct use of the model by individuals not involved in the

We are aware that several of these models have not begddel development.
developed for lay people, but for a more informed and spe- Computer technology is rapidly developing and raises
cialised audience, e.g., negotiators involved in national aﬂgpes to make almost every thing more easy, inciuding par-
international climate policy. However, it is important to keeficipatory IA. In contrast to that euphoria, we are convinced
in mind that in an interdiSCiplinary field as 1A, the diStinC'that great care and effort has to be taken in the preparation
tion between experts and lay people is not as clear cut&sd implementation of this kind of IA focus group. Never-
one might think, but rather a continuum that is contingent @Reless we would encourage continued exploration and de-

the issue under consideration. Experts are usually specigdtopment of this and other participatory techniques.
ists in a narrow disciplinary field, but for issues outside that

field, they have to be considered as lay people that have to
undergo the same learning processes. Therefore, we are gacknowledgement
vinced that the lessons to be learned about the usefulness of
these computer models for normal citizens are also relevantThis paper is based on research performed in the Euro-
for expert users. pean project ULYSSES - Urban Lifestyles, Sustainability
Only a few of the models were specifically designed faand Integrated Environmental Assessment, financed by DG
this kind of activity. It is therefore not surprising that thexll of the European Commission (Fourth Framework Pro-
research teams generally concluded that most of the modglamme — RTD Programme Environment and Climate) and
used were not very suitable for focus group discussions. @ncase of the Swiss team by the Swiss Federal Office for Ed-
the background of these experiences we are rather skeptiozdtion and Science (BBW). Partners of ULYSSES are Carlo
whether an even more ambitious aim of these models canlagger, Silvio Funtowicz, Brian Wynne, Salvador Giner, Asa
reached, namely to be used individually without any soci@erger, Maria Giaoutzi, Ferenc Toth, Jill Jager, Jerry Ravetz
support of a model moderator. and Bernd Kasemir. Furthermore, this research was sup-
What are areas for further research? Concerning mogrted by the Swiss National Science Foundation within the
development, we consider it as very important to keep ti@& EAR project (Climate and Environment in Alpine Re-
user in mind. Some models are developed and used by thiens). The partner project from Pittsburgh was sponsored
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by the “Center for the Integrated Study of the Human Di-
mensions of Global Change”, Carnegie Mellon University,
Pittsburgh, which is supported by the US National Scienflel]
Foundation.

The opinions expressed in this paper are those of the i
thors. We are very grateful to all our colleagues working in3]
the project for sharing their thoughts and data with us. Sg&4l
cial thanks goes to Janet Stocks and Ralf Schiile, who specif-
ically prepared input for this paper (Stocks, 1998, smu;ES
1998) and to Eric Darier, Asa Gerger, Hadi Dowlatabadi,
Paul Raskin, Christoph Schlumpf, Jerry Ravetz, Chris Hope
and an anonymous reviewer for their invaluable comments
and criticism on earlier versions of this paper. The respon&/]
bility for any remaining errors is ours. Last but not least, we
want to express our gratitude to the participants in the focpsg;
groups that were willing to embark on that endeavour.
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