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1 ABSTRACT

When dealing urban and regional planning, commesigeek methodological approaches to deliver eféect
development strategies. Building up future sceaisonowadays understood as an approach that esolv
expert and non-expert agents towards the orgaoirafi alternative future strategies. The so-callgdre-
workshop approach has been followed in much reBeand experimentation in the past, both in real
communities and in simulated situations. The presesearch will develop further experimentation to
explore some perspectives of involving artificiatelligence agents. For this purpose, a searchnengi
equipped with OpenAl's ChatGPT will be used to $ateufuture scenarios for the master plan of Btaly.
The involvement of generative Al will basically talplace following the model of a structured intewi
with different stakeholders. They will be simulateg artificial intelligence to define a multi-agent
knowledge base towards the construction of futaemarios for the Bari master plan.

Keywords: generative Al, simulation, scenario bimdg spatial planning, decision support

2 INTRODUCTION

Public managers in decision-making and planningvities are increasingly attracted by information
technology for supporting decisions. The rationfe this aspiration arises from the need to ensure
manageability and timeliness of policies, which ahallenged and put under pressure by the pregailin
complexity of managed contexts. This hard dreamyewer, is challenged on the one hand by a
(questionable) fear of decreased personal diso@tyopower, and on the other by the (legitimateydeof
facing unforeseen and/or unchangeable developn{&umes et al. 2016). However, this is a frequent
decision context, showing the need for supportdecision makers in managing situational and dynamic
complexities. And in this context, potential foetapplication of intelligent knowledge managementieis
emerges (Barbanente et al. 2007, Goodchild 201drj Bod Camarda 2013, Calafiore et al. 2017, Cdiscle
2019). Then extending over a longer perspectivé) wiore binding dimensions and relationships betwee
behaviours, places and territorial spaces, the ablmowledge becomes critical. The relationshipMeen

the long-term perspectives, typical of spatial plag with its basic diffused multiagent knowledgejuces
the need for extremely more complex and responditesion support models. Systems based on forethliz
algorithmic automatisms have often received a oastiif not skeptical reception in strategic plagnin
contexts, often judging the basic black-box essefnequently present in them to be unbearable and
unrealistic (Castelvecchi 2016, Carabantes 2020ekpaur et al. 2020). Instead, models based orsthe
called future scenario-building (SB), an iterataved interactive evolution of the strategic plannmgdels
launched in the UK in the 1970s, have reportedtgresuccess over time (Friend and Jessop 1969k Jung
and Mullert 1996, Rickards et al. 2014, Santor@let2020). It is a process in which the collectimd
exchange of knowledge play a central role. In apg&ess there are stages involving agents withrexpe
knowledge as well as community agents with commoawkedge. In this context, artificial intelligence
could play an important role as a support for margagomplex knowledge, elicited and made available
terms of formalized or formalizable databases. Thenageable evolutionary knowledge base could in
principle form the basis of decision support fardeterm spatial planning tasks.

Indeed, SB models have already historically beéented towards representing this knowledge supiport
strategic planning (Myers and Kitsuse 2000). Tlages$ of interaction with expert agents as well a8 w
common-sense (non-expert) agents represented theatigmally robust and effective turning point of
processes originally governed by only top-downlotitions. Experiences in this sense are actividesed

out in many European and North American contexdgiag from the so-called futures studies in th&Qk9
(Sardar and Ravetz 1996, Bell 2003). Attempts ttelligently manage these processes have been
increasingly carried out in recent years, followittge progressive spread of internet-based interacti
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methods, involving knowledge agents located vahjoagross the planet. Subsequent experiments have
taken place in this domain, aimed at formulatingl ananaging informal and often qualitative data
formalizations, in order to feed real-time decissupport architectures (Camarda 2008, Vervoort 040,
Santoro, et al. 2020). The orientation of thesengpts was to draw on hybrid mathematical modeling,
inspired by data-mining, machine-learning and imsavay supervised to minimize the black-box effest
much as possible (Sullivan 2022, Wang and Bilje28R2). In this context, the recent availability of
generative Al platforms on search engines traditigrused for searching over the internet has shopin
This circumstance therefore represented the oppytto investigate the potential of integrating-8&sed
planning processes with GPT-based environments §&tarand Patano 2023).

In this framework, the present work aims to expletggestions of applicability of generative ari#ic
intelligence models for the construction of futseenarios oriented to spatial planning. Therefafter this
introduction, the paper presents and comments pergrents developed in the context of scenariodinagl
modeling in chapter 2. The work ends with a firtsdjgter discussing the results and follow up.

3 MATERIALS AND METHODS

3.1 Studying futures: Experiences and reflections

Spatial planning is an area that intrinsically inmwates the future dimension, pre-figuring it and then
attempting to implement it. The future scenarioprapch in planning was developed within the soechll
Futures Studies (Bell 2003). It is based on thegyple that the future is not unique, but rathegurees
consideration of multiple potential lines of deyaitent. Futures studies embraces uncertainty astegral
part of reality and focuses on how to address therd proactively. Futurists explore, invent, pre@o
analyze and evaluate possible, probable or desirst®#narios. They see the future as shaped bynturre
choices and actions, with impacts and consequead®s carefully examined (Sardar and Ravetz 1996).

Many attempts have been made to try to structueediffused qualitative knowledge coming from this
approach and make it usable to support informedsidas. Qualitative-quantitative structuring appoioes
of diffused knowledge have had wider applicationpérticular, the future-workshop approach haseact
some success, due to its ability to consider indiai and collective, critical and proactive conitibns,
generating possible strategic paths for the creatfalternative scenarios (Khakee et al. 2002nle@et al.
2020).

Future Workshops

PHASE

CONTENTS

EXPECTED RESULTS

1. Preparation

The 1ssue to be analysed 1s decided and the
structure and environment of sessions are prepared.

Summary of contributions.

2. Critique

Clarification of the issue selectad, of
dissatisfactions and negative experniences mn the
present situation.

Problematic areas for the following
discussion definition.

3. Fantasy

Free idea generation (as an answer to the problems)
and of desires, dreams, fantasies, opinions
concerning the future. The participants are asked to
forget the practical limitations and the obstacles
of their present reality.

Indication of a collection of 1deas and
choice of some solutions and planning
guide limes..

4. Implementation

Going back to the present reality, to its power
structures and to its real Limits, to analyse the actual
feasibility of the previous phase solutions and ideas.
Identification of obstacles and linuts to the plan
implementation and definition of possible ways to
overcome them.

Creation of strategic lines to be
followed in order to fulfil the traced
goals. Action plan and implementation
proposal drawing.

Figure 1 — The future-workshop approach to scerauiloling process (Khakee, et al. 2002)

With this approach, many implementation and expenital activities of participatory strategic plarmin
have been developed until recently. To limit oursslto activities developed by our working groupe, @an
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mention and briefly comment on some of them, with &im of introducing the rationale that led to the
exploratory experimentation proposed subsequently.

3.2 Some case studies of participatory scenario buildmn

At the beginning of year 2000 our research group imsiolved in a European project with Mediterranean
countries concerning sustainable planning procefseland and water uses. The first step of thgegto
involved Tunisia (Khakee, et al. 2002). An essénpart of the Tunisian case was the participatory
construction of future scenarios regarding the afg¢he capital Tunis. The process involved 22ipgnts,
mainly from institutional and research bodies, dpproximately a week of overall work. The resulswiae
definition of three alternative scenarios, namedthiy group with synthetic labels, of which the tfirs
reported as an example case (figure 2).

ECO CITY
VISION PROBLEMS STRATEGY
Healthy and sustainable  cost integration of landscape
environment degree of public projects in economic
involvement development plans
economic means fight against anarchical
brake in economic urbanisation
development waste management
waste generation
Bio-agriculture integrated low yield research on bio-agricultural
into the urban environment land fragmentation techniques
blocking of public projects diffusion of bio-techniques
(schoals, hospitals, to farmers and consumers
networks)
water scarcity (irrigation)
Transparent land market — market failures tax system
insufficient supply proper organisation of land
wild competition between agencies
different economic operators market incentives
Diversity of cultural and  high maintenance costs upgrading of cultural
historical resources lack of craftsmen resources
rapid and anarchical reconciling past, present
urbanisation and future
making development
resources more accessible
promotion of urban
sustainable environment

Figure 2 — The Eco-city scenario built in Tunis ékke, et al. 2002)

The Tunis process was able to involve not many comknowledge and non-expert agents, but mainly
institutional expert agents. This is because adwetisese forms of participatory democracy weretzally
absent at the time there, and it was very diffitolinvolve communities and citizens. Of coursés #nded

up determining a prevalence of themes detached fhavindividual contexts of normal life and oriethte
towards general themes. However, the process waslaped with assiduity and diligence by the
participants, allowing all the planned stages tet®@pleted - a rather rare case in relation tddahg times
usually needed (Puglisi 2001).

With the aim of broadening participation to grogb€ommon knowledge, involving stakeholders located
different places and in asynchronous times, in 2B@3scenario building process was developed fer th
Rabat/Casablanca area, in Morocco (Barbanentd, 80@7). The process in this case took place io tw
parallel sessions, with and without the use ofREg to verify the potential and limits of the twiferent
contexts. In total there were 30 participants, didi equally into the two sessions. Subsequentlgnete
experimental session was carried out which aimedetime the results already obtained in the origina
process. However, this final experimentation, wtsaffered from many problems such as time, unriitab
and connection costs which were widespread atitfies tvas not ultimately integrated into the struetaf
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the results. Also in this case, three alternatoanarios were generated, named by the group witthetic
labels, the third of which is reported as an exangpise (figure 3).

R/C as an agricultural and ecological centre in the Maghreb

Infrastructire and territorial development

All major rural centres are connected to major towns and cities in the region in order to facilitate marketing of rural products.
Infrastructure development has put a major emphasis on agricultural development. Improved transportation and storage
facilities have considerably raised the marketing of food products.

Economy

Trade hinders within the Maghreb have been removed in order to allow a more diversified and competitive agriculture.
Agricultural differentiation within the region and other regions of the Maghreb has been implemented which has resulted m the
establishment of many small-scale industries to meet the needs of rural population. Eco-towism is a flourishing part of the
regional economy.

Cultural and sociol development

Education resources have been successfully used to reduce illiteracy. Partial privatization of health and social security systems
has led to benefits for population in urban as well as rural areas of the region. Intra-regional economic differences have been
reduced which has led to a dramatic curtailment of neighbourhood antagonism and crimiality.

Strong competitiveness has made IT available in rural areas.

Politics
Local autonomy characterises public management. Increased reliance on civil society in public decision-making has paved the
way for the attanment of the objectives of sustainable development.

Figure 3 — The agricultural/ecological scenaridtiniRabat/Casablanca (Barbanente, et al. 2007)

Even the Rabat process was able to involve a femnean knowledge, non-expert agents. However, the PC-
based session also involved university studentdnlynalue to the limited digital knowledge among
institutional officials at that time. However, theck of diffusion of forms of participatory democyawas
also present in Rabat, making it still difficult tovolve communities and citizens. In the case ab®&,
alongside the prevalence of statements orientedarttsvgeneral themes, interests arose in terms of
implementation which were only sketchy in Tunisshbuld be noted that all three scenarios werergtate
with rich and argued texts, permitted by verbati¥pest consultation of the minutes, available itadeon

the digital chat registers. This confirmed an dffecrole of PC-based support in guaranteeing aemor
substantially articulated and rapidly consultablewledge base (Vervoort, et al. 2010).

Figure 4 — Concept maps of problems in Taranto moeeriginal Italian excerpts (Camarda 2018)

Many further operational and experimental actigitier the application of scenario building processere
carried out by our group in the following periodof et al. 2008, Camarda 2008, Borri and Camafzd2
Camarda 2018, Santoro, et al. 2020, Santoro 80al). In particular, they aimed to explore thegiuilities

of support offered by digital systems, mainly t@dmten the arena of participants by including expad
non-expert knowledge to generate multi-agent kndgdebases accessible in real time. The case of the
industrial city of Taranto (ltaly), in this contextas provided the possibility of hybridizing thraditional
future-workshop approach with a more proactive suppf digital technology (Camarda 2018). The work
was part of the 2014 process for the drafting efutban Master Plan, thus being forced within kaitime
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limits. With the aim of more effectively managingetneed for synthesis and refinement of resultgah
time, the interactive process was supported byisieeof concept maps and wordclouds (Cui et al. 2d&6
2013). The process involved approximately 350 pigidints, divided into 8 sessions carried out thhawg
the city's neighborhoods. It was limited only te stages of identifying problems (critique) andegating
desirable future images (fantasy) for the develagroéthe city. The output required by the officiekearch
contract was the provision of concepts and keywasdswhich the municipal administration would
subsequently develop strategy schemes. An exaniplieeosession relating to the compact city, i.e th
Taranto shopping centre, is shown with the conoggys (figure 4) and the synthetic wordcloud (fighyef
the problems cited by the participants.

META BOST

POCHI CURAM
FOGNARIOtrecarrare CHERADI FULCRORatta Pt TR0 22" nuova
IS0E SECOARE _ scalstic- ™ qua mmunu e alfarea  ERRGENTE ALtacUA CULTURALE pgrpeage
ISTITUZiONI LUNGOMARE CITTADING nalts ko OFGRADATA _ delfarsenale VITOZONEcommerclantlp'e“a

disagiati gluvamln Cdrenza tammodemamento g A
e, Struittuire stat au |,datapartemm§;g

n gy S FUNZIONANT]feca CONISO

problem| Istituzioni iatennento 10 - S0SOrAtEULEO | ASCIAT] ik

AMPlIAIE IuoghlBASTl C tta Joha df|C| somaleCENTROahmggg..come
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e SRTERENNCANTA i T TA JEiont! J00E0

fiducia totalmentePASSEGGIATE ecologica privati ricollocare
MAGNA SICUREZZA COSTRURE PRECEDENZA areevuguﬂmam sPi"am""-M STORICO CULTURA

LOCALI GRECIA demamo realizzare CULTU PEDILIZIA abbandono DOVREBBERO annj coinvolgimento
MOLTO private e5|st| attw:té uIt|m| DEIURPATO vigilanza CONTINUANO
SCOP!disuso 5010 TOTAIE sviluppo

Figure 5 — Wordclouds of problems in Taranto preceasriginal Italian excerpts (Camarda 2018)

The use of a collective visualization tool suchcaacept mapping usefully supported idea generafibe.
tool also allowed a reflection on the relationshipgsting between the various problems - which rase
shown in the figure because it would have beewgible. It also allowed further stages of exchangd a
collective refinement of the statements, for a psescof iterated self-learning that is very usefuyénerating
high-level knowledge (Lichtenstein 2000, Allee 2Rp0OBlowever, the very visual appearance of figure 4
shows clear problems of synthesis and unmanaggyadiilihe reflections, which paradoxically grow kvihe
(desirable) increase in the reflections themselVesdeal with these problems it was decided tolmsize
the statements using keywords, subsequently cetlelsy frequency and redundancy via wordcloud. This
process was reiterated for all 8 neighborhoodsarhiito and provided to the municipality for subsetqu
deliberations. This case can show that the nequaserve the complex richness of statements, t@aard
more effectively knowledge-based decision-makiragpss, risks being challenged by the needs foatdad
synthesis and manageability of the results.

Bari citta attenta al verde e alla
sostenibilita ambientale

\ 4

Difficolta ; s, Abitudine

r 2 o Ricoree >
Disinteresse ASorse Diffide:

0

Figure 6 — Wordcloud of obstacles in university esimentation - excerpt in Italian (Santoro, e2820)
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An attempt has recently been made to extend thepedtd-based synthesis approaches, oriented towards
the automatic processing of knowledge data, torapbete process of future workshops - held remotely
(Santoro, et al. 2020). The opportunity emergednduthe COVID-19 lockdown of 2020, when the SB
exercise usually carried out by the students of oheur Spatial planning classes had to take place
completely remotely. In that case, the continuifytlee process could only be guaranteed by the fise o
adequate real-time PC-based knowledge collectirohange and synthesis approaches. In this case the
experimentation involved approximately 130 studemtiso simulated being stakeholders in the procéss o
drafting the Master Plan of Bari (ltaly). The exsecstrictly followed the standard process and dnde
three sessions of 2 hours each, carried out orcbmsecutive days during the official class timee Timited

time and availability of the students forced ugdesume the synthesis solutions tested in Taramib,aa
example shows the outcome of the stage of identfyihe obstacles to development (figure 6). A summa

of the outcomes of the process for one of the &uttigions is shown in figure 7.

Bari city of green and environmental sustainability
Obstacles Policies Resources

communication strategies

citizenship |thatraise awareness among
mentality citizens to adopt more

sustainable actions

human

collaboration strategies
between different types of
actors that converge in human/financial
common actions to
redevelop existing areas

lack of space
management

writing projects to receive
funding

lack of funds human/financial

Figure 7 — The scenario built in university expeitation - English translation (Santoro, et aR@0

In this case, the students were asked to completheirt statements for each step of the process with
keywords selected by themselves. The objective tavasinimize the risks of external interpretationtine
moments of summarizing the responses necessadafamprocessing. However, this synthesis carri¢dyu
each participant did not prove to be entirely reprdative of the thoughts expressed. Perhaps tisdepn
was in the absolute homogeneity of the participant® had no real motivation to support their ckias
stakeholders. The result was synthetic pictureisvilege not very representative, and above all shegis of

the strategies for realizing the chosen vision i{Barcity of green and environmental sustainab)ilitsich
provided a scenario that was too brief and veryegarn(Figure 7). However, in general this experitagan

has shown that remote PC-based implementation vis netiable for supporting SB activities including
extended and delocalized communities. Familiaritth wechnologically mediated interaction environisen

IS now widespread, so as to avoid the 'cold intemalceffect that made the first experiences o$ tiype
ineffective (Khakee et al. 2002). Experimentatiawnhighlights the problems of structuring knowledge
databases - interactively and iteratively realiznd the participation process. This circumstancésris
underestimating the rich complexity of the knowledgxchanged and, consequently, not adequately
supporting the decision-making and/or planning psses.

3.3 GPT-based scenario building

A comparative reading of the various SB experiermes time shows some interesting characters. dhe s
called future-workshop approach aims to defineradtive strategic scenarios explicitly. The defirgadh
(critical issues - visions - obstacles to visiop®licies to overcome obstacles - resources to@tipplicies)
typically develops according to a fairly consoligfhitand replicable layout. The structuring in confige
stages allows moments of reflection, expressiompasison, analysis and partial and integrable sgish
This scheme stimulates the development of an aaadedynamic knowledge base, a useful evolutionary
mirror of the community analyzed (REF...). Howevenpwledge emerges in different ways. On the one
hand it is able to express a significant substaniishness, with detailed argumentative articuretiand also
with useful abstraction - within the expressiveilgrof an essentially written language. On the otiand, it

is certainly a knowledge attracted and influence@xplicit purposes linked to the strategic procasd the
scenario objective, which tends to filter the cilmitions in strict coherence with this orientation.
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Furthermore, it is a knowledge strongly conditiotgdthe presences (and absences) of the diffegamtts,
which add further relevance to the specific origata(Chen et al. 2020). The management of complex
multi-agent knowledge represents one of the majallenges of recent research, to which the devetopm
of information technologies is increasingly tryitg give support. Just the emergence of these faims
regularity and replicability of this step-based aw@nario-oriented model of cognitive interactioiggests

an exploration of the potential support of artidicintelligence for scenario building (AISB). Thitiapter
aims to investigate the potential usefulness obliving simple Al agents within a SB process. Intjgatar,

the experimentation shown here was an attemptytly &ipe future-workshop approach in an interactiotn

an Al unit - in this case the Copilot search engampiipped with OpenAl's chatGPT. In essence, the
interaction develops as a sort of scenario simanai support the development of an urban Masten Rir

the city of Bari, in Southern Italy. Given the astsaly exploratory nature of the initiative, it walecided to
develop that pilot experiment by identifying a rigted arena of stakeholders. The system presentg s
limitations imposed by the institutional contraetween the operating platform and the PolytecHni¢act,

the maximum number of characters for each searittyss set at 4,000 characters, with a maximur®f
query interactions with Copilot. In this contextitis therefore difficult to develop a unitary amdistured
path. What is shown here is the result of a sefigmrtial processes reiterated several times acomposed

in an integral way.

After an analysis of the protocols of various dtit¢ carried out in the past, eight different jlesf were
selected from the most recent ones who participgatdte various meetings. They are a farmer, dgaart an
entrepreneur, an environmentalist, a 6-year chitdelderly person, an artist, an influencer. Theraction
took place by asking the artificial intelligence fach stage to simulate itself as each differekefolders
listed in each question. The stages followed tipécty layout of the future-workshop approach (fegy@a),
and each step was developed according to an itersgiquence (figure 8b).

critique H>‘ fantasy ‘D one D obstacles D policies [> resources
synthetic to fund

L toward visions to overcome
vision obstacles policies

selected from
alternative
categories

implementation

scenario

ST m s m e e ~
[ | stkn#1 g |
. groupe !
! Individual stakeholders’ statements | |
. | > - .

! Stkh #... statements | || interaction with main | |
' categories | |
: stkh #8 ¢ i
1

o ______lteratedsequence(S) _________________. .

Figure 8 — (a- up) Layout of the future-workshopm@ach; (b- down) iterative sequence of each stage

This iterative sequence consists of standard gquestfrom which individual statements emerge foltayv
the characters of each agent profile. This quesisoput down as follows: “Imagine yourself as an
entrepreneur living in Bari (Italy), called to heipaking a new Plan of Bari for the next 50 yeats.oligh
statements, figure out some worded images to exprasr desired futures of Bari. Each statement Ishou
explicitly and individually include its relevancerfan entrepreneur stakeholder”. To this quest®RT
answers with a series of statements, allegedlyistem$ for each stakeholder, as in the examplehef t
visions desired by the artisan: “Creativity andawation hub for artisans' collaboration; culturatitage and
diversity with newness; green and sustainable with eco-artisans; vibrant and inclusive commurafy
artisan contributors; smart and connected cityaftisan information”. In the traditional SB procgas this
point the various statements are shown to all @pénts, who can modify or integrate positions Hasethe
new knowledge exchanged. This step required annéegte computational capacity of the system and
therefore was not implemented due to the technicatations described above. Then in the next stkp
statements were grouped according to synthetigodts named through labels, which were listedrien

REAL CORP 2024 Proceedings/Tagungsband Editors: M. Schrenk, T. Popovich, P. Zeile, P. &lisC. Beyer, J. Ryser, m—
15-17 April 2024 — https://www.corp.at H. R. Kaufmann



Exploring Generative Al in Planning: A Scenario-Blilg Simulation for the Master Plan of Bari, Italy

of shared importance. In particular, the query ®TCGhas been put down in these terms: “Imagine the
knowledge team composed of a farmer, an artisaentepreneur, an environmentalist, a 6-year-olti,ch
an elderly person, an artist, an influencer, aihlj in Bari (Italy). After a motivated discussiavith one
another, how do you think would the multiagent tegroup all the statements? Is there a possiblesdhar
ranking made by the multiagent group altogetheteims of importance that takes into account ttypical
stakeholder's profiles?”. The attempt was to pet @PT in a position to make a synthesis usingraite
consistent with the agent profiles involved. Theult of this second step was a list of labelledtisgtic
categories, including the relevant individual staats and sorted according to decreasing imporidrice
typical response for each stage of SB, in the elarmap visions, is as follows: “Based on the common
themes and keywords, | will try to propose a pdssijpouping and ranking that could reflect the edive
vision of the team for the future of Bari, follovgreach stakeholder's profile: 1) Green and resilBari
[...]; 2) Innovative and creative Bari [...]; 3) Incliwe and social Bari [...]; 4) Opportunity and mobhjlBari
[...]; 5) Bari's identity and vision [...].

At the end of the process, a future scenario wasrg¢ed relating to the vision of Green and radilRari,
including the possible operational strategies thieax® it. The entire process simulation sessioteths
approximately three hours, including time for daisd reorganization between one stage and the next.
However, considerable additional time was necedssatsain the system to provide answers consistit

the questions asked and with the overall context.fin fact, as we said before, the system doeslhmt/
extensive computations and therefore needs marhaihing between queries that require additional
operations. The overall duration can thereforedtienated at less than ten hours in total.

A specific reflection in this sense concerns theraction mechanism between user and systemkitaan

that GPT models are based on transformer architsstdeep learning models, attention mechanisms and
neural networks evolutions (Vaswani et al. 2017 n@/and Biljecki 2022). They are able to processinat
language by creating an interface to input queaies collect subsequent results - instead generatihgal
language content in the final reverse path. In ttustext it was necessary to proceed with a sort of
calibration of the interface which caused the tipreblems highlighted above. However, this need for
repeated modification of the queries also madessible to bypass some 'policy limitations' of flystem,

as in the case of the request to sort the labeledhetic visions. In fact, initially it was impokk to
hierarchize the visions in terms of common impar&afor the multiagent team, because GPT declaggdtth
"did not feel it had the authority” to use critefist evaluating the importance of the visions foe future of
Bari. Using various re-elaborations of argumentatio the end the system provided the appropriassvar.

In particular, the arguments aimed to underlinesihaulation aspect of the task, disaggregated tlestepns
into incremental packages (run ranking for eackestalder, run shared ranking in abstract termsshared
ranking for Bari), as well as reminded that thenteéa made up of stakeholders representing community
interests and not political interests. The impareanf query argumentation therefore proved to bdrak
time demanding, process challenging and with aifgignt role played by manual operations.

Another element to point out is the importance ke tinderlying calculation models. As is known, GPT
models use stochastic sampling during responsera@gare with an intrinsic randomness mechanism that
explores and selects data and documents also degesmdtheir frequency and availability. This is@lone

of the points of major debate today, regardingitifieenceability of the system (Floridi and Chitig2020,
Schlagwein and Willcocks 2023, Wolfram 2023). I oase, for example, when asking for the generation
future visions we had to review the questions sawénes, limiting the citation of "Bari Master Rla This

is because in the absence of limitations GPT ealeariented its research to the formal documegits
Bari's new strategic plan, available on the internédarge quantities, and minimized broader refess. On
the other hand, this laborious operation was atssiple thanks to an appropriate transparency mesha

of GPT, which often cites the documentary sourcesiu

In general, the Al-generated scenario building @Ifrocess provided apparently coherent scenaios &
logical, formal and even substantive point of vi@le extent to which the contents generated caa real
relevance in a decisionmaking and urban planningpeetive is indeed a problem yet to be duly exguor
In the following chapter some conclusions will bewin in this regard, also in relation to the conguar
with the SB processes carried out so far and palntbyvn in the previous examples.
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4 DISCUSSIONS AND CONCLUSIONS

The overall objective of this work is to explore ltvagent knowledge exchange and management
architecture systems to support informed decisidrtee paper was oriented to explore the potential
usefulness for decision making and spatial planoihg future SB process using artificial intelligen The
work first briefly framed the scenario building etology within a spatial planning area of interest
Subsequently, some reflections were reported regaskperiences made by our group over the yeatheon
construction of scenarios. Finally, an experimeatied out with the GPT Copilot module was reported

lay out an SB process through artificial intelliger{AISB).

First of all, it must be said that the current ewioin of the GPT model uses a natural languageegssicg
module, which is also interesting from the poinvaw of the logical articulation of the levels épressed
content. In fact, the depth of the responses irBfppears to be sufficiently significant and ngbesticial.

It appears (generally) consistent with the contdxthe question and with the profile of the simathagent -
although often (but not always) decontextualizethwespect to the places and tending towards astra
contents. On the other hand, in SB the answersaralways significant and profound, not alwaysereht
with the context of the question (the cogent irded the agent can lead to digress) and oftenecbti
concrete feet' on localisms of small scales. Is thgard, the '0' stage of critique, born withghgchological
objective of exposing the critical issues of theaathat weigh on the agent (with the aim of ciracnibéng
them and allowing the subsequent imaginative stagenerge without burdens), obviously does not foes
make much sense in AISB which is pure documentianylation. This stage was therefore retained oaty f
the comparability of the approaches.

From a procedural point of view, a complete realt&fs a long time (our experiences report an geeoh

2-4 days), while AISB takes a few hours to managd arganize the responses. Here, however, it is
necessary to remember that in AISB the frequentextual, semantic and/or substantive inconsistaicy
the answers implies manual reiterations from thside to calibrate the question-answer cycle st dind

the question asked in a coherent way (but how naogs the inevitably interpretive force of such exaé
incursions impacts on this cycle?).

From a substantive point of view, both SB and Agiproaches manage knowledge with relevant levels of
complexity with the aim of attributing (future-oned) degrees of structuring to the processed dsdmh
However, the usual SB activities manage real ioter@ multi-agent knowledge, while this AISB
experimentation represents a simulation of mularagcognitive elicitation by GPT - with the help @
external knowledge engineer. While real SB collectd exchanges a database of original and diffietedt
(real multiagent) knowledge, AISB collects and ddapre-existing knowledge, reinterpreted through
machine learning protocols.

These circumstances are both relevant to the tdpdecision support systems - which is the contéxhis
research. In fact, AISB could apparently act asSEDbeing able to manage a dynamic construction of
scenarios in real time (albeit with an externapdig-step control of the congruence of the quesioswer
cycles and related problems of the interpretatilterf as mentioned before). Yet remains an inicins
problem of knowledge fed and updated casually, episting, formal, traditional, perhaps trivial and
obvious. There are no sensations, emotional agpigt knowledge constructed cognitively and not
statistically - that is, everything that makes atipgoatory interaction important and intriguing lecking
(Chen, et al. 2020, lwaniec, et al. 2020). With Bl®rmulated as in the aforementioned case, trethd

risk of constructing biased scenarios detached fraweal prerogatives of the community agents.

In the end, it may seem that this work opens upengrestions than it would like to answer. The negea
assumption itself may appear artificial, since S&8swreated to enhance the role of multi-agent twgni
participation, while AISB is a formally similar press but without the same prerogatives. Perhaps mor
precisely, AISB could fall within the statisticallgspired exploration methods of scenarios anddsewith

a more structural focus on complex knowledge. Tdrext in which it develops, however, is an extrgme
open framework in continuous, tumultuous technaalgevolution. The knowledge on which an Al-based
system currently draws is now also moving morecstmally towards integration with dynamic sensory
databases and towards external, multisource antagemt knowledge (Tafferner et al. 2023). Even the
organization of the knowledge base could benefimfrmodels that are more markedly conceptual and
relational rather than essentially stochastic (Baie et al. 2010, Palagin et al. 2023).
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From these emerging dynamics an AISB could drawenretevant operational significance in terms of
complex knowledge, raising its level of contribatitowards a DSS architecture. Our group's lines of
research will be oriented towards this directiomdsllow up to the present work in perspective.
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