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ABSTRACT

The sciennfic research project entitled . The Sporial Environmental, Energy And Social Aspecrs of Developing
Serdements Ard Ciimore Change — Mumal fmpacrs®, financed by the Minisry of Edocation, Seissce and
Technological Development of the Republic of Serbia in the pariod from 2011 to 2019, has garhersd over
60 regearchers from 6 scleanfic resesrch institutes aad faculties in Serbia The [mstitaze of Architectors and
Urban & Sparal Planning of Sarbia [TAUS) was a project coordisaror This paper shows the way of
condneting the sciennfic research project and presesis some of the respire, bar also the difficoltes
anpoantared by réssarchers over mors than nine pears of research work.

I addition mo the official scisnrific research papers publishad within thiz Project (in the intsrnations) and
nmarional jonrnals and in the intersartional and national congress procesdings), the resnlr shiained in this
Projedt have also foued their direct implemenrarion in draffing the planning documenrs in Sarhia, as wall
a3 in the development of the specific wab services/platforme for supportng the procass of igsuing the
approvals on the snvir T4l BpacT sudiss and sodiss in the field relared to the use of the
zolar powwer poTenmal in orban areas. Added valne of this sclenrific and wider commuming is the knowladgs
baze astablished wirthin the project with all relevant scisnnfic and research conrriburiens realized on the
Project in the form of an online databace thar was and still is availabls 1o project participants and the antlre
sriennific compauniny in Serbia and worldwide This paper presents the seccassfolly mads projecs thathave
had & setenrific recearch foorhoeld in this Projact

Keywords: sustainable development, clivnate change, implamentation of resesrch results ie the planning
practics, teuss of peavw rechinologiss




INTRODUCTION

The selanrific research project entiflad Spadal snvirermental energy and social aspecrs of developing
semfements and ciimare change - muival Impacns”, fnanced by the Ministry of Edecamtion, Sclence and
Technological Development of the Republic of Serbia in the period from 2011 o 2019, has gathered over
60 resasrchers from 6 selentific research institures and faculries in Serhia. The Instimie of Archiracire and
Urban & Sparial Planning of Serhia [[AUS) iz a project coordinarer. The participants in the Project ara: The
Farulty of Architermare - Unlversity of Belgrads, The Faculty of Geography - University of Belgrads, The
Farnlry of Elerirical Enginesring - Univarsity of Belgrads, The Faculoy of Natural Sciances and Mathemaries
- University of Nis, and the [zsuivare of Techuical Sciences of the Serblan Academy of Sclences and ArT and
froen the Glaggow Caladonias University, [n addidon, a large number of docroral stodests and scholarship
kolders of the Minismry, one ressarcher from abroad and several ewrernal assoclates participared in che
projecs
The Project is focused on variouws issoss of acteal climars changes and their impacts on urban developrent,
combinieg & multdisciplinary knowladge of many disciplines involved direcry and indirecry. The project
axplored the possihilites of immovarive plansing and constraction and serming standards in sooordancs wicth
the climats ragponsible amitds towards the anvironmenral profacion, which conmribues o mproving the
th‘gfofl&msmmgmnmu.pmmgthe urban and natersal enviroament and bames mansgarnant
of semlement development and consrrocrien. This ressarch offers solodons relatsd o plaswing
methodokgy, diffsrent ypes of plans, fonetional organizatios of semlemenrs, reammeant of opan spaces and
urban landscaps, a3 well as standards for physical consmacton, replacement of the existing bullding fund
with new ones that will be in line with ssvironwmental standards, fe climars-responsible dasign and
consmrucrion The resesrch relares oo the processas in the EDand i3 in lee with the eapeieg research efforms
in orther connrriss.
The consTructon fund in Serbia (s of diffsrenr quality and needs 1o be renswed On the other hand, famare
construction will eocupy undsveloped spaces msida and ourside rthe exfsting Ussue The development of
infrasrracmore that is the basis for the comerracrion and reconsoraction of new physical stroctores shonid
adennaraly follow the development Rationalization applisd through planning and sngisesring proceduras
iz pecessary for the renovaton of the old and the sustainshle construcmion of the nesw urban space The
inmredoction of modarn standsrds and technologies is necassary for further developmant wirthin the sar

goals
The problem of the poor, who often live in informal serflarments located i areas a0 risk, 9 svident Dus 0o
limired resources (That makes it difficolr for thesm o resposd o changing conditions) this populathon iz
axmramaly vulnerahls o climars changs.

The project axplored opportunites in the fald of nstmossal butlding and climars changs managerment
insrruments a1 all levels of goverpancs, dewvelopment of & responsible approack o plamaieg and
devalopmant managemant That conrribures to changs and Improvement processes in the fald of urban and
zparial development planming systams, and diracrs redafinieg the role of all develosprment actors in search
of angwers 1o operational questions, which sre asked daily i the context of sustalnables wrban development
of Serbia. The ressarch results offsred solodons for new InsTirumional arrangements, creamtion and
innovarion of climare and ssvironmentally responsible regolations, managerment MSTEOManTs, AOrm S and
srandards that enable afficent involvemsent in the decizion-making procass of climare-responsible sparial
developrmant at all levels of managemeant

Buildings consume abont S0% of the momal snergy produced. Reducrion of energy consurmprion in boildings
can he achisved through sssrpy afficienr nrban plannieg and decign, application of binciimaric principles
and the uge of ranswahles snargy sources [RES). Within this project, research was donhs on the devalopment
of metheds aad tools for assessing the lmpsact, vulnessbility and adapramion o climate chaags using
indicarors and criteria relavant oo the spatial organiearion of the most moders recheologies for the
prevenrion of confliers in space.

As pare of the work on 3D uwhar information models, dats collaction aed stapdardization were chlained
[application of cinyGML a5 an OGC standard for modeling, rranswiesion and storage of geospanal dara); az
well a3 the development of the monitoring sysrem and the archirecmure of the informarion system

RESEARCH OEJECTIVES

The goals satar the beginning of the research incleds: praparing and crearng an informaren base: analysing
and systemarring the input paramerers for changing the planning patr arns owards a climare-responaibls
medal; snalysing and systemaring the relevant elaments of physical soroctore, Dnbing o the climare-

regponsible approach; snalysing the current legislaton and proposals for lts change i the domals of spatal




and urban planning: createg the kuowledge base for linking It o the characterisOe forme of knowledpe
created during the project and constant exchange of keowledge borh wicthin the project and with wider
resgarchar's and professiomal communitg; the promoron of young ressarchers and belping in FhD
diggarmaion wrimyg; the promoton of the ressarchers b editorial boards of mtarnaronal apd natonal
journals, organizatonal and scientfic boards of internaronal seientfic conferances, review teams of natonsl
and internaronal jonrnals and conferences, naronal and mrersaronal bodiss, ere

SIGNIFICANCE OF RESEARCH

Work on this project snd research resalrs are of grear impartance and are among the strategic priorives
The scienfic conmibation of this research i@ reflected in the creation of new bases for thecretical and
methodological harmonization of the practice of planning and consmruction b Serbian ciies. This project
has creared 2 basis for the development of new mathods and rechnigues tharwill be responsible for cimars
changs, the spvironment and the inreresr of cifizens in a bermsr life iy cites AT the same dme, within the
BrOJECT wWas created a knowladge fund (bage) is crested that enabled the establishresnt of affecnive
COMIMURICATI N With peighboring countries and EU counmries, which will suppert the exchangs of ideas,
keowledges and sxpariences The contriburion of this ressarch in the applisd sense iz reflerred in the
creation of seientifically based and pracrically valldared marerial for the development of regulations, porms
and standards of clismarte and especially C0- responzible development

The impormance of the research I8 reflacted in the establishement of 8 ypological classification of the existing
bnilding ford, a5 well as the forecast snd rerommendarions, based on models, which shonld be gsed for
wrban planming and comstrocton of bufldiegs Ressarch contributes o the developmest of orban and
technical paramerars harmouized with Europesns, sdspred oo rechuical, nataral and socisl conditions n
Sarbia

The seientific conrribution of this research is reflecred in the creation of rew bases for further theoratical
and oopeaprual redefinition of instrurtional and information support for urban and spatial planning, and the
creation of bases for the developrment of new planning methods and techriques in Serhia

[n the fisld of ensrgy afficiancy, the seisnnific conmriburion was a great sumber of theorarical analyzes, which
resulis can be spplisd mo plansing solotons that rednees the gresnbonse affecr The resulrs of this project
applied In pracoce will have the affarr of mitigating the effects of clivaste change i the current siceation in
Sarbia

The conrriburion of the ressarch is reflacred in the definition of the sparial organtzarion of RES, sspacially
wind farms in Serhia throngh the conslderarion of strategically significant imparts on the environrmesn with
special refarence o the proteciion of ornithofsons in chiroprarofauns The copmribumion i3 sleo in defining
the model of sparial organization of wasts mansgement SySTsms a1 the regional and local level with the
application of moders webnologiss of waste rearment and landfill gas sxploitartion.

The development of 3D city models snables the collartion snd negration of diffsrent dars in differesr
scales, the spplication of spacial and themanc gueries as well ac spatial snalytical functions, 3D urban
informarion modsals snable analyzas and simularions in ordsr to fied optimal urban solutons, in accordance
wirh the sstablished principles of snergy efficisncy and C0O; amizsion rednerion

DRGANIZATION OF PROJECT WORK

The ressarch is carried our within five subprojects: SP1: ,Climare Change as the Factor in Spazisl
Dewalopmeant of Semlaments®, SP2: The techmical and technalogical aspecrs of plasnisg and designing the
physical structnres of serrlamenrs”, SP3: Srengrhening of netmmmms, the Secial and [netimrionasl Aspects
of [ategrating the Climare-responsible Spatial Development”, 5P4: The Erergy snd Exvironmental Aspacts
of Spatial Plapning and Climate Change® snd 5P5: Information Techmologies, the Developeent of the
Sysrem of [ndirarors and Monitoring, Cepsimnlation Modelling and Spatial Statistes as the Prevequisite for
the Spartal Developement of Samaments” Al subprojects had thelr own managers who coordinared the
research within each subproject

RESEARCH DIFFICULTIES

Mozt of the goals se1 a1 the beginning of the research have basn mel The number of the plannsd goals were
ot fally schisved ia certain time perieds of research, so that they were To some extan modified and sdaprad
o real fopditons. The reasons for thar primarily lay in the facr thar the equiprmant that was counted on 8T
the e the project was presented was poT dalivered, as well a3 that the foads for the DME [Direct Material
Costs), which made the field work and publishing of the monographs and leading intarnsnonal joursals
impossible. The ressarchars orientsd themsebres trwards the theoretcal work and published greater




rumber of theorateal papers than planmad Soch resasrch nead oo be partdy carried oot in field, acoally
cooperaton with local self-governsments. However, the cooperaton with local self-goverameents is difficalr
o realize The project goals char wers relared o the fiald research were parmally achlisved, and the
processing of the site survey dara was parrally carried our becanse the researchars often did nor have
appropriate aquipmant or access 1o The data wiich wounld provide the mararial for processing. The nnmbar
of pilor projects for sparal analysis and implamentaton of ressarch findings on concrere projects and
CORCTElS SpACE WaS insufficiant As & comtpencaTon, AN exTensive research on good pracioes snd experisnces
of other countriss or certain ressarch not dapending on the fisld work was carried our

RESEARCH RESULTS

All plarmed seovites were realized through the resoles in all catsgorias. For total of 9 years, 740 resalts wers
placped, while 1524 were realized The analveis of research results reveslad thar far greansr nuenber of
results than planned was achisvad However, the structurs of caragories does not fully correspond o the
plannad one. There are almost i resnlcs on the project thar wers sol achisaved Some plannad resolos were
ot schisved, whils other results were schisved, mosty those of higher catagory. An ourstanding success
was achisved by publishing as many ag 122 papers in inTsrnational journals. 20 papers were published in
catagory - lactnres ar the invitarion from inrernarional conferences. Moot of the planned resolrs were
achizvaed The docroral theses wera daferdad by 22 rasearchers. All resgarchars in the project pardciparad
with grest number of papers in the inrsrpationsl and pationsl scisntific conferences. Thres monographs
ware published containing the resulrs of research on the project i which alwost all researchers
pardicipated [n addirion, a great sumber of International and natdonal mosographs, as well as chaprars in
monograghs, were published a3 8 resolr of the projess. A concrere application of ressarch on the project,
where 85 tachaizal selutions were schisved

The results on the project are very significant and will have an impscr on further research in this area in
Serhia Many researchers on the project have oconpied very important positdons in aditorial boards of
intarnarional and national journals, as well as in organizarional and scienrific boards of isrernational
srienrific confarences, and they are reviswers of natonal and intsrnational journals and conferspcss, but
alzn members of mportant hationsl and nTarnarional selantific bodiss and associations.

Planning docoments

A significant part of the ressarch was directly applisd In pracrics through developing all levals of planning
[sparial and regional plansing, sparial plans of koeal self-povernment unite; spacial purpose ares spatial
plans, urban plans, as well as strategic sovironmental assesomants, STrategias, sdias, aw]

Ome of the goals 1o investigars the links betwesn climate chasgs and spatal development of cides, the
impact of climare changs on further processes of urbanizamion, planning apd construction, has besn
achisved Through case sdies, the following topics were swplored on specific examples: promoring
adapration o climate change wirthin nrbas planning: spatial plas Implamenrarios modals - thenprerical
approach and case studiss for spatial plans for the special purpose area; methodological framework for
integrated planning of protacrion and developrmsnt of natural resource sreas in Serbia - spanal plans for
spacial purpose areas for proteced samral areas, as well as oppormeites for developesnr of tonrist
potantials in protecred areas of water accomuolations, for exampls spatial plans for special purposs araas in
Serbia. Through the peblished works, recommendatons sre given That can be useful in the development of
srraragies, plans, projects and inloatves relazed o the impacts of climmate change on the anvircnmental
aspects of sarmlament davalopmant

The sclenrific conrribation of this Project is reflacted in the creation of new basis for theorerical and
methodolegical coordination of the pracrices of planning and devaloping tha cities in Sarbis. The Project has
created the basis for developing new methods and recheiques thar will be responsible Towards clivaze
change and the environmenr The Project conmriburion in the applicative sense is reflacrad in the creation of
the scientifically based and practicaily confirmed materials for developing the regulations, norms and
srandards for clismare responsible devalpgment, and in particalsr relating to the OOz exnizsions, The project
has also contributed o the crearion of new baziz for further theoredeal aed concepmal redafining of
insrimrional and coepurer suppert o rban and spatial plasning aswell a5 mo the creation of a basis for
developing new planning methods and techniques in Serhia considaring the concapt of new qualitativaly
improved computsr bagis. The applicability of the research in the fisld of sustainable climars responsible
urban and spatal development, as well as sparial devalopment in Serhia, is reflected in: -The ldenrification
of problams cansed by climars changs wirh an socent on nrban sevironments and inragration of instdmrional
capacicies for problem solving: -The idenmfication of conceprs, ¢ dations, pr marhods
and tools for the support at all levels of space mansgement: -The creation of possibilicies for instmtianal




bnilding and srreagrhening of rapacites for managing climare change and urban soeategic projects in
relation To the new demands of spatial development: -The creation of new approsch thar incledes climate
responsible planping and methodology for planning ib relation wo the different levels of planning, planming
procedores and procedures for decision malieg: -The creation of condicions for the application of
informarion and communication echnolsgies in planning and partciparion of ciizens, rreaton of social
nemworks and their mplamentation in the pracrice of planming: -Examples of smart systeme that can be a
SUpporT To the anvironmental monitoring and detaction of crisis aress; -The use of [CT tools o support
urban developmenr: -The sorucroring and creation of educational programmes oriented rowards awareness
raising, developrnent of knowledge and skills ar the local lavel, -The re-sxamination and spplication of
ragaarch resnies in the practics, namealy in orhan esvironmenrs most directy threarenad by climate changs:
-The application of research resnlrs that conmribore o redocing the gresnhouse afferr and increscing the
anergy efficiency; -The defining of sparial organization of RES, modal of spatisl organization of the wasts
managemsnt systemns along with the spplication of modern rechnologiss: -Efficiant modelling of sparial
informaring in urbhan esviropments in the fisld of sssrgy, snvirosrment and fighr againer divsars changs
[Urbaxz [aformarion Models, geoporals and repsote detection sensors for collecting & large smounts of
anvirepmantal dars). The developed modals and recomprendations can have great pracicsl application in
bnilding the smart ciy services and s-adminfsrration and creatiag the oparating systems for savironmenral
and climars et monlToring.

‘Within the project, the resules of the research were spplied In projects and plans (often pilor projecrs),
whers new results and techuological selutions were reached during the fisld work Smengrtheming cross-
serroral cooperation and Including climars changs issues in sacroral priorites has certainly been one of the
key precoaditions for the affirisat and complets Implemanration of systamaric research

The project explored the paradigms of development and comstructon of serdemenrs based on the
princiglas, critaris and standards of climate rasponsibles development, the principles of climate rasponsibla
amimds wwards space and the reladonship it escshlishes rowards the funerional organizarion of
sarrismenrs, urhan organtzation apd constroction. 4 mathodology for plannieg sememant development and
consTrucnion has been establizhed in accordance with the critaria of climare-responsible planning and CO;
reduction Models of sustainabls developrent based on egergy afficiency and the application of renswabla
ansrgy sources (RES), as well as the possibility of applying planning serminge and moders techaologies in
the preveaton of conflicrs in space, ete were Investiganed

Development of specific web services

The Project hasworked on the establishmant of 8 “smart” sarvices based on the 3D Urban [nformarion Modsl
for sustainahle urban planning and city managemesnt in sorordance with the prieciples of energy efficisncy
and COz reductiog - & piloT project on & real case.

Razults achisved in this profect as well as the development of specific web services / pladforms to suppart
tha process of issuing approvals for Environmental Impact Assessrment Srudiss and in the fald ofusing solar
potantial in wrhan Sreas

Wirthin the scrivides of the subprojert dedicated 1o the pse of geo-sparial eodeling and information sysems,
& graar contribution was made 10 the establishiment and evalustion of 2EnviPer and 1-3COPE sarvices of
“Srmart Ciries”. Both systems wers established snd rasted in the pilor ares of the ciny of [ndjija

“Smart Cities” Services

[n cooperarion with the sEnviPer and §-3C0PE projects co-financed from the CIP-ICT-PSP program of the
Europesan Comelssion, Dwo wWab-based services of "sinart citias” were built s the pilor area of the oy of
[ndjija. eEnviPar e-governmant sarvice g intended 10 support the antire process of Msulng approvals for
anvirermental IMpact assessment a2 well as issning intagrared permirs. The service is based on a onigue
muli-porpose pladors based on Service Orianted Archirecmore [S04A) and tested and svaluated in & real-
world environrment over ons year of pilot life The system is dasigned 1o cover all aspects of e-governmant
sarvices: dafining wse cases and workflows dafised sccording o the legislation of the Republic of Serbils,
including GIS systems o provids the recessary informarion in the fisld of snvirenmentsl managersesnr, Web
2.0 pladform for citizen participstion and kmowledge management systams [KMS) . The evaluation of the
2EnviPar solution has shown significant advantages in ssrablishing such e-povernment services in the fald
of environmental proecron, primarily in the conrest of improved ransparescy of decision-maling
processes, barmar public involverment and visibiling of spatial informarion used in these processes.

i-3COPE “smart ciy* service provides imformarien on the solar potsntal of roofs in [mdjifa The service is
butlt on the 3D Urban [nformarion Model [UIM) which is based on the cyGML 0GC [Opan Geosparial



Coneormum) standard The 3D drfGML modal is gensrated from the fmpur data (Digital Terrain Model,
Digizal Roof Surface Modal and Objecr Basics) s the rovaFACTORY commercial sofware. Dars on averags
zolar radisrion for aach month during the year were caleniared for each roof nsing the raon model of CRASS
Gl open source software [a additien to tachnical, the service provides wiess with informaron related wo
the econcmale aspect of the use of solar emergy, includiag the prices of solar pacels, the necessary
investmenrs and the dme of remirs on imvestment Praliminary resolis of the evaluarion show the grear
imporiance of accurate informarion on the potssdal wge of solar ensrgy o orban sreas [o raise cirfzens’
interest in the exploitation of this renswabls rasource.

Rasaarch on pilor examples of sEnviPar and i-5C0PE sarvices “smart cides” has shown the grear mparmance
of spatial modals and Web-based geo-information sysems in sstablishing & "smarter” amiteds wwards the
anvirenment and enengy issues in urban aress, a5 well 83 ralsing public swaresess and by changing socisl
hahirs in these domains.

Enowledge base

The Enowladge Base shoold be smphasized as a special resulr [available ar the address: hio peffe-
soisnce amresac s TPIE035 7). It also covers the research on the specificity of avallable knowladgs abour
intermarionsl inflospces on the development of sertlsmenrs and climars chapgs: the creafon and use of
kmowledge base combined the knowiedge abour the problem, primarily produced within the proposed
project, but is the broader social contest
The main ides behind the presenred KEnowledge Base was 1o eszablish an efficiant communicarion channs]
almed at: - Sharing knowledgs bemvesn tha ressarchars - mambers of the Project TR 36035; - Highlighting
exrarnal knowisdge relevant 1o the Project TRI3E03S; - Dissarminating the nowledge creatsd within the
Projedt; - Copnecting the kmowlsdge created within the Project TR 36035 with other relevant knowladgs
bazes - Baing snstainable, in termes of malnraining contenrs during the Project and preserving IT creation
Time after the Project conclusion
Creating the proposed Knowledgs Base we bad in mind the following: Knowladge i3 informarion i action,
=0 dealing with kmowlsdge does noT mesn just sysemanizing information, bor considering varions sorts of
relarad action s; Keowledgs s dynamic, so ifcannor be caprured In 8 certain moment a5 ahsolome: Knowladgs
iz social and in auy kind of organization it goes throwgh four characraristc stares ideatified by Nonaks and
Takeuchi as: socializarion, extersalization, combinanion and intarnalization and Finally, deciding 1o caprure
the ohsarved knowladge It was oor aim 1o inerease the hody of explicic keowladge on orban develnpmant
The Enowledpe Base is techaically supporred asd bosted by Academic Nenwork of Serbia - AMBES],
responsible slso for the AMRES e-Learning platform?. For the porpose of creation of chis pardeelar
rasoures, anew Web domaln hinp:/ fe-sciance amras ac re has been ssrablished, presuming that in the near
furare thers might be more requirements for Web bosting by other ressarch projecrs. Similarly with
establisheeent of the AMRES e-Learning plarform, this i regarded 45 a seed for & possible AMBES e-Scisnce
Latforen,
ﬁmd.ngin mrind the regyuired funeriosalitss of the fumre Knowladge Base, and Hmited fonds allseared for
purely techwical and programming support, we have examined several CONTARTI Mansgemant Sysems
[CMSe) against their capabilivias o support the creamion of KB, This examination includad the MOODL E
platforen, already in wae for the AMRES e-Learning Plarfores, and various CM3s available a3 open sourcs or
fresweare solurions, including the Elegspor and Word Press.
Finally the WordPrass has basn chosen a3 a solomion that conld respond o the meads of this pardeolar
project Main faatore of the sysoam that kelped to maks this decision was & double system of soructuring the
coaTents, by categories predefined by editors and by tags s21by conraat conTibutors.

Education, publications, roond tables, cooperaton with local commuonities

[ pue part, the research was applisd through the sducationsl praciics, L2 the ressarchers sCTive b raaching
have imregratad the research findings into teaching on subjects ar the masrer’s dagres and PhD programmas.
Ressarchers worked individually or in groups, depending on the topie, interesrs and scope of research
Where appropriate, consullatons apd mestings were organized ar the level of sub-projects or the whole
project, whes the reselis achieved are presented Project-level mestings were uivally organized atthe end
of the ressarch year when the resulis sre summarized and the project report is prepared. After the projecrs
andic performed by the MPNTR axpert avery year, the project manager informed the ressarchers about the
project avaluston, remarks and sugpestions of the reviswer. This aleo mflnenced the further developement

* AMRES — academic Merwock of Serbia Bt weww amess a0 ro) (etested January 2013)
= AMRES e-Learning Platform bttp- ‘eleamipg amees ao op moodle’ {aceesced JTanuary 2013)




and direction of rasearch Ressarchers were aleo allowed 1o present their results or give lactores thar are
directy recorded and ransmimed [online] and are svailable throwgh a eowladgs basa

Decasionally, the Projact team organized Round Tablas with the aim to presant the profect acrivites and
ragearch results by subprojects as well as problemes thar researchers face and that affect and change the
regearch plan. Resesrchers from other projects, stakebolders, parmasrs who wse research resels through
varipns projecrs (primarily urhan and sparal planc), professionsl and sciesrfic public, local sslf-
govarnment, src wears alss invited. [T was obligatory o includs young researchers, as well as doctoral
srodents whe wers engaged In the project and whe presented their ressarch rasults that are relevant o
their docroral theses and the topic of the projecc

[r sddition 1o participating in nomersus pationsl and inTernarionsl congresses, researchers hald numerons
lecteres and workshops at various conferencas, precentad the resulos of the Project in medis, intansively
cooparated wirth the governmenral and non-governmental sector dealing with climare change, bt
anvirsnmeant, SRergy, saviconmant, e, The project sxamined the merhodological pamarns of collaborarive
proceszes of formulating local sustainable solutens chat will be responsible for climsars change and the
anvirenment for specific local commmnsirss and in codparadon with i represesrarives. The goal of such
proceszes, in additien o prodocing sustainable solutdons (plans, policies, decisions], was 10 sncourags
cosmmanication and establish links and mrust hetween diffsrent groups of actors within local copmunirss,

CONCLUSION

In the and, it can be concluded thar the acrvirdes on the projact were inTansive, as evidanced by the total
mumber of resulte schisved A high lavel of goals has basw achiaved, which i= largely the resulr of good
planming, sagagernant and comperance of researchears.

The aien of the project was also o give an apswer 0 the profassional and scienrific poblic on how o face
this challangs In specific local comdirions, and how, 0 whar extent and in whart divecton it is necegsary oo
change policies, planning medsls and arban patrsras that would be appropriats for Sevhia, which could bast
mesl the local circumstances and specifics.

Recommendarions and standards of urban development planning and managemant pracices ware dafined,
aspacially in terme of formuolaring new insrromenrs, merthods and techrigees. Worlcwas dons on the firther
developmeant of curricelum and warhodological wools i the education of professionals and the gensral
public on the iszue of climare change Services of "smart citles” based on wrban informarion medals [UIM)
for combaring climars change and environmantal issnes were investigarad.

Additional research resnles in this area were somemarized with reference 1o axperisnces and formolation of
recomnandarions for overcoming obstaclas The Project has emphasized the modaling of dirmars changs
indirarors as sparial layers from in =i dama and resors semsing data. Work was done on further
development of plarforms for dars collaction in orban aress on coowdsonreing models. The srare of orban
VegSIalion wWas monitored wsing malritemporsl dara from the Sennnsl-2 sarallits mission Largs raster data
managarment - uis of raster databases [data cube). In the sighth year of the regearch, the Project continusd
maintaining the kmowisdge base, as well as creatsd conditions for parmanenr storage of existing data aven
after the end of the project Research conmtinped in the fald of scton plans for sdaprarion o climars changs
[ar che regional lewel) as well a3 i the field of application of BIM (Butlding [nformarion Modsling)
techpology in the design of architectural soructores Current research on the TRIE03S project is related to
resaarch on the inrarnational project CO5T CA1E235 - Parformance and Raliahility of Protovoliaic Systems:
Evaluarions of Largs-Scale Monitoring Dara.

It can also be stated that the envisaged project objectives would have basn met 1o & grearsr sxrent If thare
ware no problams in delsys and nop-delivery of approved equoipeesnt and raw marerials whose
procuremant is realized throngh the Project Management Unit [PIU). [z addivion, the implemeantation of the
Law on Public Procurement has madae it even more diffienln for ressarchers o achisve their goals and
irmplesment projects, and iTis pecessary To initare a procedure 1o give sclence a more favorable status in the
public procuramsent procedare Thers are also problams in cooperation with public companies (fragmenrad
jurisdicrion, nncleardy dafined responsibiliies and procedurss).

The selenrific conribution of the research within the project is reflartad in the creartion of new bases for
theorerical apd mathedological harmonization of the practice of plapming and consmruction of cites i
Serbia This project creares 3 basis for the davelopment of new methods and techniques that will be
ragponsible for ciimars changs, the anvironement and the interest of cirfizens for a barrar 1ife in cidss. AT the
zame Tma, in this way, a boowledge fumd iz creasred thar enablas rhe ssmablishmest of effective
CcomImIRICATIon Witk heighboring countrles and EU counmies, which will support the axchange of idass,
Imowladge and sxperiences. The conmriburion of this research in the applied sense iz reflactad In the
creation of sciantifically based and pracrically validared mararial for the davelopmant of regolartions, norms

Il




and sramdards of climars and especially €l responsible development In the fisld of anerey afficiancy, the
scisnnific contribution 1S representad by & large number of theorerical sralyzes, the resuirs of which have
been applied o placring soluripns, i order o redecs the gresshouss effect An addad valoe of the Project
iz the application of the resnlrs of research work in practes, ar different sparial levels [from sparal plans
and sidies, o urban and architecroral profecms}.
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