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1 ABSTRACT

The increasing urbanization and above all the amirgg demand for more efficiency in energy consionpt
and in the management of natural resources malarsneare urgent to tackle the construction of buiigi

and the planning of cities in an innovative andanable way. In this perspective, some reseandslhave
emerged referring to the concepts of smart, iggefit, and green/sustainable buildings. Startingftbis
analysis, the article aims to highlight how it sspible to synthesize both the environmental guabpects
and the integrated control of a building in the aspt of bright green buildings, and how thus a wide
conceptual reference framework is necessary: ifilemiin the Bright City based on the implementatidra

City Information Modeling (CIM). This methodologicaframework allows managing the urban
transformation operations in an integrated way asplresents a synthesis of the current paradigmatic
references: sustainability, smartness and resdienc

Keywords: city information modelling, bright citiesmart cities, building information modelling, siha
building

2 INTRODUCTION

Residential and non-residential buildings are tlannenergy-consuming within an economy. About 3%40
of the energy produced by the buildings is usedHerconstruction while the remaining part is abedrfor
lighting and air conditioning systems (Srivastavaale, 2017). The buildings also tend to consumntesiot
natural resources in addition to energy for exant@tel and/or building materials. In order to lirtiese
effects, buildings should be transformed into iasregly efficient environments through the contiasio
search for reduction or minimization of consumptaon waste.

The transformation of buildings into smart, intgdint, and green/sustainable buildings should be
accompanied by the improvement of the urban corextell as the change of cities. A city, in fattould
reinvent itself following a design of sustainablevelopment. This improvement, which implies more
efficiency and the use of advanced technologypis a reality in many medium to large urban centéhe
need for cities to evolve themselves alongsidedhisction is the consequence of the growing uision

of the world population, the increasing demandeioergy-efficiency and more in general the managewien
non-renewable natural resources that tend to be amat more scarce. The regulation of residentizirem-
residential buildings has also changed, becomirglglly stringent in terms of the required effiagn
targets (Buckman et al., 2014).

3 THE GREEN AND SMART BUILDING VS. THE BRIGHT GREEN B UILDING

3.1 Green and smart building definition

The constant consumption of non-renewable resoueeels to the rapid depletion of the available nes®
stocks. Nations, therefore, as well as cities hauese energy in a more efficiently way naturabreses. In
2014, the European Commission has issued the Coioatiom “Resource efficiency communication
opportunities in the building sector”, whose mabjeat is to reduce the environmental impact of dings
by improving efficiency in resource consumption @odpetitiveness in the construction sector. Timesm
indications were further confirmed in 2015 in th@irtular Economy Action Plan” where construction
projects, which reduce the environmental impactsudidings and rise the recycling capacity of tiféedent
components, are promoted.

If on the one hand buildings may be benficial pcbtey people, on the other hand may have negatfeete
on the environment. For this reason, the literaha® identified and developed two different consejttout

REAL CORP 2019Proceedings/Tagungsband ISBN 978-3-9504173-6-4 (CD), 978-3-9504173-7-1r{pri M’
2-4 April 2019 — https://www.corp.at Editors: M. SCHRENK, V. V. POPOVICH, P. ZEILE, PLESEI, C.BEYER, J. RYSER


https://core.ac.uk/display/199447631?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

Bright Cities and City Information Modeling

buildings efficiency distinguishing in terms of egg and the environment: sustainable buildingsgfeen)
and intelligent buildings (or smart).

The concept of green/sustainable buildings maiafers to the practice of designing, building, opetg
maintaining, renovating and demolishing buildingsorder to preserve natural resources, reducenair a
water pollution and respect the environment. Thecjple of preserving the environment which impltee
principle of constructing sustainable buildingsoad reducing wastes besides consumptions by iringeas
energy, water and materials efficiency and reducosgs and risks. Sustainable buildings can thexdde an
effective instrument to sensitise citizens to theinmental issues and also may represent a okdlan to
reduce the impact of human activites. If succesgftden buildings present a lighter ecological foot
through the promotion of resource conservationthadefficient use of resources. In other words ptlaa of

green buildings implies the need to find a baldoe®veen residential constructions and the environahe
sustainability.

As far as the second type of buildings is concerBetkman et al. (2014) distinguish between irgefit
buildings, smart buildings and thinking buildingscarding to the increasing interaction of the bl in
terms of the building’s ability in reacting, adaggfiand predicting different events. In 1995, thenszol
International du Batiment Working Groups for fid#fines a building as intelligent in the followintA
dynamic and responsive architecture that providesryeoccupant with productive, cost effective and
environmentally approved conditions through cortdiimiinteraction among its four basic elements:gdac
(fabric; structure; facilities); processes (autdomat control; systems) people (services; users) and

management (maintenance; performance) and theeal#eon between them.” (CIB, 1995 as quoted by
Everett, 2008).

Wang et al. (2012) and McGlinn et al. (2010) indtekefine smart building as a holistic and integtate
architecture or design where the planning as wslittee construction of buildings considers smart
technologies such as control device, state sensimrsand materials used. Moreover, the buildirmukhbe
considered as a unique and integrated system widshthe capability to achieve of some predetermined
objectives such as: energy and efficiency, longewomfort and satisfaction. The continuous flow of
information obtained by all the different devicdlewas these systems to adapt to different contagteell as

to specific variations that can occur in the saomext.
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Fig. 1: Intelligent, Green and Bright-Green Buildirdigided by “skills” and fields of interest. Sourc@ABA (2008)

If on the one hand the green buildings definitinaludes aspects such as energy efficiency, veotiland
water recovery, as well as all the staff regardivgoptimization cycle of rubbish and reuse of wssbn the
other hand, smart buildings description regardsathiéty to integrate the building network, thedgtated
monitoring of HVAC (Heating systems, VentilationdaAir Conditioning), the electronic and safety dms,
and finally the infrastructure and water managemien$ thus evident that the concepts of smart green
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buildings, even if not coincident, present an cuaping area, defined as bright-green buildings (BAB
2008), which includes topics such as renewableggnegnvironmental and indoor quality of residents,
sustainability and energy management (see Fig. 1).

3.2 The bright green building

A bright-green building is therefore a building the both intelligent/smart and sustainable. Thisdkof
building is, in fact, a structure that uses botthtemlogy and processes to create a building thatfe,
healthy and comfortable as well as to increase ymtbdty and well-being of residents. It also prdes
timely and integrated system information so thahers can make smart decisions about operations and
maintenance activities and develops an implicitddbat effectively evolves with changes in ownearseds
and technology. In this way, a bright-green butdiguarantees intelligent and continuous maintenance
operations and is designed, built and managed withimal impact on the environment, conserving
resources, increasing the efficient use of enermyy @eating healthy environments for the occupaints.
other words, this type of building are structuredatisfy the needs of the present without compsimgithe
needs of future generations. In bright-green bogdj completely networked systems transcend thplsim
integration of independent systems to achieveritexaction between all the systems, which, workmgn
integrated way, optimize the performance of thdding and create an environment favourable foreghi

the specific objectives of residents. In additifully interoperable systems in these buildings temavork
better, cost less for maintenance and leave a @maitological footprint than single utilities and
communication systems (CABA, 2008). The evolutidrtheese concepts as well as the prompt realization
within a building is so rapid that what until a fexgars ago was seen as a future (Fig. 2), the Nei Z
Energy Buildings or the Eco-districts, today isally a reality.

Carbon Neutral buildings,
micro grids, eco-districts

Net Zero Energy buildings
Connected to Electrical Vehicles
Use renewable energy

Use of BIM and IPD

smart and green come together to

deliver “bright-green” buildings

Focus on efficency and operational
performance over time (LEED ED: O&M)

Focus on environmental impact of construction
(green design)

Time

Fig. 2: Evolution of green buildings. Source: SdbdenElectric (2008)

3.3 The bright green building within the European institutional framework: Level(s)

The outlined evolution has been obtaining an eveatgr affirmation, not only at the level of consesmand
sensitivity of the population but also at the podit level. The European Commission presented tloe p
phase of Level($)on September 28th 2017, a new EU framework falasable buildings, which will allow
transforming the construction sector. It is an opearce scoreboard developed in close collaboratitm
leading players such as Skanska, Saint-Gobain,Stietainable Building Alliance and Green Building
Councils. It is the first instrument of this typesigned to be used throughout Europe and aimed at
facilitating the transition to the circular econanhgvel(s), as result of an extensive consultatigth firms

and the public sector, is based on performanceatalis covering issues such as greenhouse gad@mijss

! see for more details: http://ec.europa.eu/enviemreussd/buildings.htm
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resource efficiency, water efficiency, health andhtort. It aims to create a common language thfihele
what a sustainable building is in practice withtiatiting itself in considering only the consumptianf
energy.

Level(s) focuses on the main aspects of a buildipgrformance, serving as a guide for those whd twan
build in a more sustainable way. These aspectsidaclthe greenhouse gas emissions during the entire
lifecycle of the building, the efficient use of redtls in terms of a circular and resource econacting,
efficient use of water resources, the healthiness @mfort of spaces, the adaptation and resilidnce
climate change, and finally the cost and valueheféntire lifecycle of the building. Each Leveli{®jlicator

is designed to link the impact of the building wittie EU’s priorities for the circular economy. This
framework actually expands the construction segiargram by contributing to achieving sustainable
development goals of the United Nations.

Both the design of buildings with low or near zexanmsumption characteristics which implies the eperg
redevelopment interventions to bringing existingldngs closer to the concepts of quasi-zero enemyy

the planning of energy districts on which are basedco-friendly smart city show greater limitascand
greater difficulties. These are related to the latk technology which permits to analyse at theeséime

the interactions among multiple elements such meXample: buildings, energy generation systemsalie
thermoelectric users, variable climatic conditioritke presence of renewable sources, problems of
performance constraints, possible design solutahr@sacterized by innovative materials and techriefyg
regulatory assessments economic and financialatatic related to smartness.

In the market, as a result of extensive internatlioesearch, there exist several software envirotsnghich
allow analysing in-depth the energy performance difuilding-plant complex (ESP-r of the Universitly o
Strathclyde, Energy+ of the US Department of EnergS, etc.). These softwares allow evaluating
parametrically the effect of redevelopment inteties and allow considering polygeneration and
distributed generation in real buildings (in thieedtion an example is the ODESSE - ENEA softwar#)at

is missing is a general framework of analysis & ploblem which goes beyond the single buildings It
relevant to consider the context in which a buigdis included i.e. The analysi of the neighborhobialus,
the various buildings that compose a neighborhdailsl be interconnected with energy generationand/
distribution systems networks in order to form &t core - efficient, sustainable and smart -daihg a
design based on a synergistic approach. From tiig pf view, Italy has an important tradition afban
regeneration implemented in the last forty yearshia historic centers and in the disused areasthaut
dimension of this opportunity is still far from tneeds of today.

A warning sign on the much work that remains todome, in particular with reference to the ex-ante
evaluation of urban redevelopment and transformagtimjects, lies in the data illustrating the str@ocial
changes taking place in the central urban areas @ibfunctions and inhabitants), the continuouzipation

of new land up to the saturation of some territar@as (valley bottom, coastal areas and periudbeas),
the relocation of production and service activitiese growth model adopted after World War Il hassed

a deterioration in the environmental quality ofestand neighborhoods, where beauty and identitigay of
our history have been lost, making districts that iacreasingly suffocated by cars, without pulsiiaces
where citizens may meet or walk, and finally, whire energy inefficiency of the houses has turméa &
further economic burden for the weaker social gsouyot to mention the cancellation of important and
valuable natural and agricultural environments.

3.4 Building Information Modeling

For what concerns the management of built envirevijrend buildings in particular, the availabilitf an
integrated system of knowledge is the basis fonarsassets management.

In this perspective in 2014 the Juncker Commissieinthe Digital Agenda as a priority and a numifer o
initiatives to make the EU a world leader in infation and communication technology has followedsTh
includes increasing digitalization in cities anck thuilt environment. A latest example for this sgo
engagement is the Digital Cities Challenge. Theilibs selected in 2018 receive coaching and fatiin
from high level experts to easing their digitalngBormation journeys. The process of city’s digiation
consists mainly in supporting cities in the usa®iv technologies for delivering services for tlogtizens.
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Since 2014 (2014/24/EU DIRECTIVE) the European Cassian has promped the diffusion of the Building
Information Modeling (BIM). The main reasons thavh led a growing number of governments to invest i
Building Information Modeling approach are:

- the need to enhance public spending, in termslotating resources according to the quality of the
final result;

- the internationalization of companies and profasd®who can operate in a global reality;

- the need to converge towards sustainable intexventiAll this is possible only with a decision-nadgi
process at the basis of the design as much adbjm4siformed”.

BIM is a radically innovative strategic methodolothat has the ambition of profoundly transformihe t
construction sector. It is configured as the kaystim the process of the construction sector'saligation.

It is a real paradigm shift as it creates the ciomus for multi-criteria analysis, that allows ta@lénce
different specialist skills, needs and requiremeaiften in contrast with the evaluation of differscenarios
and intervention strategies, identifying the conaliion that maximizes the quality of the results.

So BIM is a collaborative approach that can faatditcooperation and enables better informationisiand
management and communication between the difféeambs involved in a construction project. All teams
contribute information and benefit from the infotina inputted by others: silos are therefore elebéd.
This system ‘democratizes’ knowledge and allows rfare collective decision-making. BIM’s common
language and common semantics therefore allowscsepvoviders to collaborate across complex preject
across the city, and also means that all team mesnaloe working to the same standards.

In traditional building processes, key project as$et knowledge is often lost between stages, when
team hands over to another; BIM can stop this fi@ppening by centralizing all information, so th#t
resources are shared, and standardizing procedace®enchmarks. This way, expertise is consistedt a
consolidated, and all relevant information and mrr@re integrated into one platform so that thay loa
solved systematically by developers and manageniés then allows them to conduct performance
analysis more effectively and carry out more adeusssessments of the condition of the involvedtass
seeing exactly how the buildings at hand are opgyatnd where any efficiencies can be made, ergblin
better usage and utilization of assets and ressurce

Conceptual design

Programming [ =

Bu ilding
| Information
Modelmg

Renovation

Construction

4D/5D

Operation and
Maintenance

Construction
Logistics

Demolition

Fig. 3: Bim Lifecycle. Source: https://cadoutsougsarvice.quora.com/Building-Information-Modeling-BlMfe-cycle-and-
Facilitates-Management

BIM collects data into one platform that can bergdaamong all - this includes the public. Not m&ih is
currently open-source, but in the cases where it @lows the community to fully engage in theypital
transformation of their city, giving them accessnimrmation usually only held by those directlyaived in
the design and construction process.
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The real added value of BIM is obtained when thighndology is implemented within the entire lifelgyof
buildings (Fig. 3):

«  Project planning (standards, data inclusion, fiearend property, etc.)
« Project design (construction materials, geophysioatlitions, etc.)
«  Project implementation (safety regulations, coningg quality management, scheduling, etc.)

« Asset management (supervision, facility managementership documentation of repairs, life-data
analysis, etc.)

One of the main obstacles to the diffusion of tiesv process approach is linked to the bad inteapoeis of
it. The general concept of BIM is often associatéth a simple evolution of three-dimensional CAD
modeling.
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Fig. 4: The three fields of BIM. Source: Succar, 200

The schema in Fig. 4 shows how the field of appbcaof the BIM is not limited to the adoption oéw
technologies and new modeling software.

“BIM is not a thing or a software, but a human wtyi that involves ultimately a vast change in the
processes of the building industry” (Eastman e2@1.1).

The BIM methodology starts from the developmenda tiiree-dimensional parametric model, the virtwénh t

of the building, within which all the informatioroncerning its life cycle is capitalized and orgauwizSo,
the technology field includes the adoption of BlMayysis and modeling software, the adoption of an
adequate hardware and network infrastructure, tloptéon of an information database system and so on
The field of processes includes a reconfiguratiminthe role, the areas of work and the relationgiithe
actors that revolve around the project, the contm and the management of a building. The palitic
institutional field includes an essential evolutimithe entire legal-normative area linked to tbastruction
sector. BIM is often considered through the lena single field of interest and not through thestderation

of all its fields.

This methodology can be very effective in the mamagnt of public procurement focused on building and
infrastructure - whether a road, tunnel, bridgesesirisks of failure should be significant. The elepment

of the informative model allows us to have a viloi@totype (digital twin) on which it is possible carry
out simulations, tests and controls before the tcoation process. Through BIM, any potential errors
incidents can be flagged up well before anythingaetually go wrong.

4 TOWARDS A NEW PARADIGM: THE BRIGHT CITY

At urban level, the development of a city may notvadays disregard from technology. Therefore, it is
somewhat surprising that despite the strong pusfartts new technologies adoption few cities worldwid
are actively engaging in adopting new tools anatsgies.
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Although Level(s) represents an important step éodifor European cities, we are not yet in the gmes of
an integrated decision-making model. What is mgsi# a shared conceptual framework that allows
evaluating the technological solutions with resgedhe impact they have on the entire urban system

The smart city paradigm (Giffinger et al 2007, Btz and Lydesdorff, 2000, Neirotti et al 2014,
Mundula, Auci and Vignani 2016, Mundula and AucilZ) can be a useful starting point for analyzing
bright-green buildings in a wider perspective. Gdaed firstly as a concept related to the eneffigiency

of cities has gradually widened to include socalyironmental, institutional and economic aspeBis.
retracing the evolutionary line of green buildindsally, we can find an analogy with the same cptxe
applied to cities. In the face of a first periodahich the dominant paradigm was that of the soatade city,
then the smart city was increasingly establishedil it found a form of synthesis in the "smart and
sustainable city" (ITU, 2016). Looking to the fuduhowever, and considering the growing importaofca
third strand, that of resilient cities (Pickettadt, 2014), we should take into consideration thadrlapping
area between these phenomena which, paraphragntpriinology used for buildings, we could define
"Bright" the cities whose main objective is to cambaspects of sustainability, resilience and smeas.

As for smart cities, also for bright cities thesethe problem of their shared definition that abothe
measurability of the phenomenon and therefore thpact assessment of the hypothesised solutions.
Whatever the dimensions and the indicators chosetefine them, it will be necessary to establish th
functional relationships between the urban andbihitding scale, in order to understand (and theesfo
take into account in the selection phase) the effécthe solutions adopted at the most minute level
(building) on the whole system (the district andfe whole city).

If the concept of bright cities were to be consédemn invariant with respect to urban typology and
morphology, one would lose sight of the main chinastic of cities, that is, of being compositeustures
whose basic building blocks are represented bydimgis and neighborhoods. This fact would make it
difficult to assess (in terms of increase in parfance) the specific technological solutions foldings that
today seem to be those that have the greatesttiabiarterms of increasing energy efficiency. Thitiation
therefore requires a methodological and operatpfgaach to maintain a logical-functional connectain
bright buildings with the definition of brightneasthe level of a urban system.

4.1 City Information Modeling

The bright city concept is a reaction to the grayimallenges that urban centers are facing. Enviemtal
degradation, increasing economic inequalities, afl ws growing populations may exhaust social and
physical infrastructure and increase the need pfawing the operational, service and energy efficjeof
cities, rendering them better places to live far al

Bright Cities require knowledge-based and perforreanriented approaches to urban design and planning
This means that stakeholders from different baakggs and domains of expertise are involved bringimdj
sharing multiple levels of information, at multigeales of analysis and intervention.

An answer to these requirements could be found ielaively new adaptation of BIM approach: City
Information Modeling - CIM (Xun et al., 2014). ClMoes one step further than BIM, integrating the
information provided by BIM into wider city planrgrand development. The modeling of urban infornmatio
at different level, from single building models ¢ity-wide models, is the central idea of many snutst
projects developed in different domains and itnete internationally recognized data structuresi¢@ér et

al. 2012). From this point of view, City Modelingiéh Building Information Modeling are converging
research areas that take advantages from a realpioterchange: the georeferencing of Building
Information Models enables their location withinGity Model, where each asset might be analyzed
considering the surrounding built and natural emwinent; in turn, city and district models might be
enriched and refined with data coming from BIMspyiding a finer grain base for territorial analysisd
enabling the extension of facility management aapions at urban scale (Kang & Hong 2015; Rafies.et
2014; Donkers et al. 2015; Tobids 2015; Hijazile2@10):

« CIM represents higher level networks of infrastanet governance and human activity and ultimately
forms the structure that holds all BIM models tbget

- CIM allows the description, visualisation, analyarsd monitoring of the urban environment to support
urban design and planning from the very local toréggional,
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«  CIM meets the needs of the various stakeholdets spiecific design and decision support tools;
« the backbone of CIM is an integrated, cross-digtdpy, spatial data model based on open standards.

City Information Modeling is a BIM analogy in urbham. It is a system of urban elements represernyed b
symbols in 2D space and 3D space. It is also ceedeas 3D expansion of GIS (3DIS or 3D information
system) enriched with multilevel and multiscalewse designer toolbox and inventory of 3D elemerith w
their relationships (Stojanovski, 2013). CIM foeasprimarily on the use of digital information ftre
purpose to assist in planning and analysis ofya €his can include real-time monitoring or simidatin the
planning process. There, leading companies in Btiffware have already experimented to develop and
expand their software with a CIM portfolio (these &xemplary Autodesk and Bentley). These softwares
allow the analysis of 3D City through 360 Degreews. An example is Berlin. Based on a concept by
Virtual City Systems a 3D Model of Berlin has bekveloped.

CIM and the bright city are intertwined. CIM supgsocities in dealing with the challenges that grayvi
urbanization poses (the impacts of climate chaageing infrastructure, housing affordability, tiaffjrowth
and congestion, lack of communication or coopemnatietween different industries) through improvihgit
operational efficiency, facilitating multi-stakeller cooperation and cutting costs. CIM is at thes @ the
bright city, in that it fosters improvements in eme and cost-efficient buildings, facilitating more
sustainable urban development, and is key to tagklie challenges mentioned above in the followwags:
centralizing information and placing it in conteiktcreasing collaboration and cooperation; mininggziisk;
empowering citizens; improving productivity, efficicy and results; making cities more environmentall
and socially sustainable.

CIM allows for infrastructure (whether already budr in the construction or design phase) to beetied

in accurate geospatial contexts at the city-levelyone working on a project using CIM can access
information about any aspect of the infrastruchéng built and use it for any purpose - whethedifig out
property-specific information about a material lopeused or modeling an alteration to the originahpiCIM

is thus in some senses a platform, not only allgveith stakeholders to access all they key inforomatibout

a project in one place, but also to accurately mibgkeproject in its local context.

The smart 3D models enabled by CIM encourage thmdrazation of services; a lot of the geospatidhda
involved in these models is constantly being cédlddrom sensors planted everywhere - on infrasirac
CCTV cameras, throughout the road network - althaudgs of course combined with existing GIS datase
for even more context. Aggregating and using dedenfdifferent areas of the city - and different b
service departments - fosters a working-togethgrageh, allowing not only the coordinated design of
individual buildings, but also of whole districtacilitating integrated services and coordinatednteamance
programs for certain assets.

Currently CIM is already used by the insurance iaddstry to assess the impact of natural disasters) as
floods, earthquakes or storm events, on buildimgbdistricts; city councils and other companies gsa it
for the same purpose. This kind of scenario modedittows for an analysis of the impact of certanerds
on existing assets and, in turn, its impact onipudafety.

Another potentiality of CIM is about the communapnd social engagement. It can be used to engage the
public and communities in the assessment of thdiré built environment needs, helping local authes to
make better decisions concerning planned infrastraénvestment, building design and location. Mwer,
the different type of projects that can be delidetierough BIM offer cities lots of opportunities timk
different planning approaches and different citimses and needs. An example is the mobile appz,Taol
virtual reality map which offers models of urbamas which can be adapted virtually by the commumoity
‘test’ out urban design solutions. Sharing resosirad increasing cooperation CIM not only saves timd
money and optimizes results, but even improvesipuarvices through better integrating them withl re
time information and analysis - a key feature a tiright city. Greater coordination across communit
stakeholders and different governmental departmaists means that local projects and initiatives lsan
better deployed.

2 An example is San Francisco’s Smart Park systemerevcoordination across city departments undeuhierella of
one tool (the smart parking solution that colledisa from parking spaces and other city infrastmastincludes smart
parking meters and payment services, and moreali@msed the city to implement a flexible demandp@sse pricing
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Bright Cities aim to use data to orchestrate theinmunities’ quality of life, and their safety asécurity,
above and beyond economic opportunity. CIM offdrent a way to do this. For instance, optimized
simulation of energy analysis, especially acrossl@districts, would lead to lower energy demarrdsnf
the built environment and help lower greenhouseagassions. The ability to visualize how a wholty ci
ecosystem is functioning in real-time, also alldixsse managing these systems (whether micro orantr
adjust resource and energy-usage accordingly, tougsdlexible models of consumption that respond to
trends that longer-term data reflects. City Infotior@ Modeling can integrate the information prowdey
BIM for city planning and development and lift sineity development up to the next level: the brigities.
The potential of CIM as support in planning futwiies regards the contribution to better informed
decision-making by planners, the accessibility afiag the accuracy and consistency of data mandiggabi
and the integration of data into contemporaryiapptanning and governance. The sustainable ufttame

of the cities can be delivered by making use of¢hdata, interpreting them (Thompson et al. 20h@) a
ultimately developing policies.

5 CONCLUSIONS

Technological evolution is increasingly daring. Tgreposed solutions, even when aimed at a moreiesfti
use of resources and a greater ability to resporgiréss and shock that cities are facing, coutidese a
sub-optimal result if not framed in a broader sigat framework. The sum of many uncoordinatedatiites
does not generate necessarily an optimal solulRather, this must result from a logical framewofk o
reference that constitutes both the target to bdewed and a system for assessing the choices. The
framework of the bright city, proposed in this padthough still at an embryonic stage and theeefeeeds

to be deepened, can represent the answer to thiendes (environmental, social and economic) that o
communities are facing. Some pioneer cities havedmeyond the simply use of BIM and are now using
intelligent modeling for city’s development. Theifsthiowards digitizing the whole city is opening mew
opportunities to link urban planning and urban glesiCIM is the next step: developing a digital DA
cities, or a ‘digital twin’. CIM can be used to pide simulation of traffic flows, congestion, engngse and
provision, smart grids, linking different data séstsm BIM modelled construction sites in order &xifitate
wider city development, and so on. So, CIM is dblaccelerate the adoption of the bright city framik in

our cities. The digitization of cities and theimgees is at the heart of the bright cities concetd this
digitization will rely heavily on CIM as we movetmthe future. CIM approach is the enabler of thigHt
city, and, in time, will hopefully help to accel&gplanning and connectivity for more livable, sirsable,
and interconnected cities. As bright cities nedelligent infrastructure, CIM can optimize not ortlye
planning and construction of buildings, but alspmurt the changing of the entire process of urbBanrpng.
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