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1 ABSTRACT

Urban planning and design processes generallywositandardised procedures that have been tried and
tested by generations of experts. However, duddddcal context and changing framework conditions
each city and project site, processes always neée tadapted and result in unique planning higdhat
take into account the specific political, spatsacial, cultural and economic conditions of a plafkdverse
circumstances might challenge ambitious procesgmigsind lead to slimmed-down planning processds an
unsatisfactory results, while an enabling environth@an enrich the process and inspire the outcdine.
reality, however, is not always black or white. féhare multiple influential factors and it is ttesk of the
planners not to lose sight of the goal and to beectrcumstances in the best possible way to aeteyh-
quality design results. Urban design may be defe®dthe process of providing quality contextualgels
for people” (Black & Sonbli 2019, 21). This indieatthe contextuality of place and process and ikofis!
the need to adapt to the local context in orderctieve an adequate result.

Within the framework of a consultancy for the Euwrap Bank for Reconstruction and Development
(EBRD), an international and interdisciplinary plamg team composed of architects, spatial planners,
economists, and sustainable resource managers,thmedéort to implement an integrated and parétopy
urban design process for two brownfield sites irafe&o. This paper explores the manifold challersas
obstacles that the team was confronted with andréstive approaches to overcome these hurdlieskds a
critical look at the adjustments in the process thedresults, and gives an outlook and recommemnuafor

the next steps towards implementation and develapme

Keywords: Land Consolidation, Sustainable Desigiiedrated Urban Design, Brownfield Regeneration,
Microclimate Simulation

2 ACITY OF CONTRADICTIONS: SARAJEVO AND BEYOND

2.1 Political and administrative context and the lack 6trust

The City of Sarajevo is the capital and largesy @it Bosnia and Herzegovina (BiH) with a population
estimated at 276,000 inhabitants, according tolatest census (Statistika, 2013). The area of ilyeis
141.5 km2 and it consists of four municipalitiesars Grad, Centar Sarajevo, Novo Sarajevo, and Novi
Grad. The city is represented by the Mayor of tlitg &f Sarajevo and the City Assembly. Along wittef
other municipalities, it is part of Sarajevo Cantarhich has its own legislative, executive and gisty
powers. It is governed by the Assembly of the Camtod the Prime Minister. Moreover, every munidtgal
has its own Municipal Mayor and Municipal Assemblijne complex hierarchy of this governance system is
reflected in all spatial processes and jurisdictioaften (mis)used in the planning of the city&ssdlopment
and urban growth.

The complex political-administrative structure dfet Canton of Sarajevo, which is reflected in the
management of the city itself, resonates at alllewf government, and complicates the managenighto
city, its territories and resources (Zupcevic & €auic 2009). The frequent overlapping of respoligds

and the exclusion of certain levels from respoligds, often supported by unclear or conflictiregal
regulations, reduces public confidence in the tdsliand intentions of those involved in management
processes. The spatial planning authorities arécplarly challenged, since private capital hasrbésving
construction activities rapidly since the politisgistem change, while strategic planning can hdeep up
with the definition of the necessary framework dtinds.
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Under these circumstances, and in view of the past-reconstruction of the city, non-transparent
developments of large spatial reserves were caotigdmostly at the sites of former industrial ardaut also

in the central urban fabric, which shook trust mthb political and professional goodwill of the asto
involved (Tzifakis & Tsardanidis 2006). In many eas planning documents were changed on investors’
requests without the participation of the publitisTwas facilitated by the law on spatial plannaigthe
time, which gave Municipal Mayors the opportunity thange existing planning documents through
abbreviated procedures and for individual locatiovithout holding a public hearing and presentation
(Spatial Planning Act, Canton Sarajevo Gazetteh, 7#0ticle 46). Real estate developments witholegal
basis or contrary to valid planning documents wereuncommon either.

Over the past two decades, the development of Sardjas led to the creation of large shopping esrdnd
monofunctional residential areas. Unfortunatelynynaf these projects failed to comply with basibam
planning parameters, neglecting important factaishsas fire safety standards, road width, and ihght
Private investments dominated the real estate isem$opublic institutions lacked the capacity toivesty
participate in real estate development. Limited lipubudgets, the need to invest in socio-economic
measures, and the absence of a resident-focusatodment strategy have profoundly influenced urban
development in Sarajevo. Furthermore, the citymnrplanning has been characterised by a lacksasrvi
and strategy, driven by the imitation of global aadional trends, such as the separation of funstamd a
car-centric approach. Planning regulations ofteioritised these trends rather than considering lloca
potentials and the overall quality of life for Sasa's residents.

The wider public and planning professionals hadtéchinfluence on urban development in Sarajevotdue
prevailing circumstances. Following the war, prévatvnership took precedence over public ownerstitb,
land becoming a valuable asset for obtaining imaest benefits. Consequently, private investors dviel
significant influence, sometimes overshadowingdbecerns of the wider public and planning expdrtss
has led to a loss of faith in effective spatialnpli;mg, as responsible institutions often prioritiseeting the
desires of investors over improving residents' igyalf life (Botic 2013). Although current urbangpining
legislation recognizes public involvement, partitipn typically occurs towards the end of desigmcpsses,
and public hearings often serve as justificationcftanges that have already been decided upon.

2.2 Environmental challenges and the new urban plan

At the same time, the Sarajevo urban area facessipge challenges amidst multiple crises like clenat
change and social division. The quality of hougiag declined and although the number of unitséadsly
growing, there is a lack of affordable housing rfidddle- and low-income groups. Public spaces amthko
infrastructure are lacking in existing and newlsatents. Environmental problems, such as air pohut
worsen due to high private car usage and reliamcevaod and coal for heating. Authorities' efforts t
address these issues are slowly entering publendise, but time and initiatives are needed foiceable
changes in daily life (Hewlett & Gallego-Lopez 2020

Sarajevo’s location in the valley allows only liegt air flow, leading to frequent smog, particuladlyring
winter months. Within the urban fabric, specifieas are more susceptible to pollution, causingfsignt
impacts on the surrounding regions. Historical arpéanning documents, spanning from the 1960s do th
1980s, acknowledged the importance of mitigatingt&ri smog by implementing measures such as city
gasification, promoting sustainable public transoon, and imposing height limitations in the cahtirea
where the valley is narrowest. However, as urbawtr intensified in the 2000s, these policies ptbve
insufficient to accommodate the pressures of urfpawth. Irregular developments on vacant lots and
abandoned industrial sites further exacerbatedeth@ronmental conditions in Sarajevo. Buildings of
unfavourable height and position further impair éiveady problematic state of Sarajevo's air poliut

The change in perspective and new understandingoofal, economic and ecological urban needs are
reflected in some important documents that have degeloped over the last few years and are akso ins
preparation for the new Urban Plan. The Study ontNé&tion Corridors was developed along with the&r
Cantonal Action Plan for Sarajevo in 2020 (Hewl&ttGallego-Lopez 2020). The document proposes
regulations for the positioning and height of thiddngs along the main ventilation corridors irettity and

has been adopted by the Government. The plannidgcanstruction needs of the Canton and the City of
Sarajevo are subject of a new Urban Plan, whicluigently being drafted. The last Urban Plan wasiad

in 1986 and has long become inadequate and ineffeict address contemporary urban challenges. ddie |
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of a high-quality urban strategy was consequerfiected in the detailed planning documents (reguja
plans, urban projects), which were supposed todsed on the overall Urban Plan. However, the omgoin
process of developing a new Urban Plan is leading humber of problems as several major development
projects in the city are halted awaiting its adoptiln such a stalemate, all efforts to activate mmprove

the urban space depend on the willingness of aecisiakers to act and advocate for the incorporatfon
new solutions into the Urban Plan and their subsegalaboration within the detailed planning docotee

At this point of time, planning is a matter of laiilg trust between the profession, the public, sieni
makers and investors, which requires a great desitilb and time, as well as a change in the mihdéell
stakeholders involved.

2.3 Brownfields as a potential for polycentric developrent

During the after-war period, large areas of forineustrial complexes were abandoned. The regeparafi
these brownfield sites holds great potential fourfel urban development and the emergence of nelitigsia
in Sarajevo. In times of high land use and rapiti sgaling in the urban peripheries, brownfieldpresent
an attractive opportunity to enable urban growtla imore sustainable way. Additionally, most broetdi
sites already have access to basic infrastructiole as water, electricity and sewer connection® Duhe
city’s expansion over time, many brownfields in &§evo are located in high-density environments iand
central positions within the city area today. Tleganeration of these sites and a general focusbainu
development activities on urban voids are signifida order to prevent urban sprawl and to geneaatity
of adequate density.

The development of brownfield sites in Sarajevo alffers the potential to create new mixed-useradities

in a largely monofunctional urban fabric that exealvalong the valley and has its main administratamtre
and business hub around the old town in the easha growing city, it is time for Sarajevo to develoew
urban centres that fulfil multiple functions, offeb opportunities as well as recreational spagdscational
and cultural institutions. In a polycentric visiofthe city, the numerous brownfield sites acrdmss urban
tissue are anchor points and incubators for sucleldements. The elaboration of a clear vision for
Sarajevo’s brownfield sites is crucial in order itmluce the release of these high-potential land and
encourage investments in their development.

The task of developing two brownfield sites in $&wa was at the beginning of the planning teantsnise
interaction with the city. Against the backgroundaocomplex political and administrative situatiand a
general lack of trust in urban planning processesyas crucial to apply a professional approach, a
transparent planning process and comprehensiloiehésed decision making.

3 CREATING TRUST THROUGH COMPREHENSIBLE PLANNING

3.1 Application of a good practice urban design process

Although each urban design process is unique ipridssedure and outcomes, there is a broad consénsus
scholarship and practice as to what basic stagesidlioe followed (cf. Black & Sonbli 2019, Carmona
2013, Lloyd-Jones 2001). In order to create “qualdntextual places for people”, the design prochssild
start with a multi-layer analysis that includes tiban context on different spatial scales as waslthe
policy framework and socio-demographic aspectse8am the findings, a strategic design framework is
developed. It informs the development of the deslgough concepts and scenarios before acting as an
evaluation matrix for the outcomes. The design elesssuch is circular rather than linear as itnisve the
concept through several evaluation loops and shioeltested by local stakeholders. The stage ofeatgli
and implementation adds another layer to the desighneeds to remain flexible and adapt to théwuar
demands that arise during realisation (Black & Sior@®19). The design process is rational and
experimental, it works through a process of dedugtiwhere a design solution is an early hypothiestse
tested, drawing on pre-existing models and expodingp multiple realities (Lloyd-Jones 2001). It is
important to stress that the designers do notreisioiation but are exposed to power relations shape the
process and its outcomes through agency and @olgiicuctures. The history of place and the conteany
political situation influence the process alonghwitumerous stakeholders ranging from policy makers,
investors, space users, etc (Carmona 2013). Acletgivig the importance of all these actors is tst dtep
towards enabling participatory design processes. ifiblusion of local stakeholders in planning peses
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has steadily increased in recent decades and num#wols for co-creation and participatory desigiweh
been developed that can be integrated into triddested processes (cf. Krebs & Mayr 2023, 550ff.).

STANDARD
DESIGN ANALYSIS [ STRATEGIC DESIGN DESIGN & 'l. DELIVERY & >
PROCEESS FRAMEWORK EVALUATION IMPLEMENTATION

Fig. 1: Stages of a standard urban design prosessrapared to the case study in Sarajevo. Sourgbo&s own figure based on
Black & Sonbli 2019.

In Sarajevo, the work process was organised inrimain phases. The first task was to understandrtben
context of Sarajevo and review the many opportesitor brownfield development that the city hadfier.
The result of a multi-criteria analysis of 24 brdietd sites was the selection of two target simsflirther
analysis and development: Kvadrant B in Marijn Deord the former Central Railway Workshop Vaso
Miskin Crni (VMC) in Novo Sarajevo.

Kvadrant B is an eight hectare central locatiothim city of Sarajevo. The area is partially depeld with
new shopping malls, business buildings and senadoésis part of the city’s new business and putsiatre,
with old heritage buildings from the Austro-Hungariperiod which are currently in private ownersfipe
rest of the site, near the Miljacka River, is ussda parking space, owned by the Canton of Sarajée
connection to the public transport system and tlael network is excellent and high density surrongsliare
a good precondition for the implementation of mixmses in the area. The redevelopment of the sédéen
subject of discussion for over 20 years and habregido a controversial topic.

The former Central Railway Workshop Vaso Miskin Cmmas partially and poorly transformed into
shopping malls after the 90s. The twelve hectaeeisicentrally located, with good connection tbthé
main traffic lines and the tram line in walking t@disce. It consists of both newly built facilities waell as old
warehouses, which are currently abandoned. Theatdatation and the high-density surrounding fam
ideal condition for the implementation of a mixeskwneighbourhood. The high number of involved owner
among which there are both private and publiciestiis a challenge to the development of the site.

The selected brownfield sites were assessed apdti@alsanalysis was carried out. In parallel, alHestate
Demand Study was prepared to inform the planningcgss and decision-making. In order to test
development opportunities, different spatial andadiuse scenarios were drafted for both sites. There
discussed with the Working Group comprising repméstéves from all involved administrative levels to
agree on the way forward. In parallel, the Sarajgrman Design Lab was conducted. The program irclud
a series of academic workshops, public events, staiceholder meetings that enabled a broader disouss
about brownfield development in Sarajevo. At thensaime, the different mixed-use scenarios for both
project sites were evaluated, and their financiabiity assessed against the backdrop of the pusly
conducted market analysis. A microclimate simulatimalysed the impact of the design on the immediat
environment in terms of heat and wind effects. nalear design visions were developed for VassKih
Crni and Kvadrant B, including a detailed desigategy, technical information, infrastructure plaas well

as environmental and social impact appraisals.fifla design also made a strong case for the bisnefi
the proposed projects from the perspectives ofrurbgeneration and sustainable ‘green’ development.

The process was carried out by an interdisciplirteam of architects and urbanists, environmentdl an
financial experts, as well as trained participatspecialists. The clear process designed on thet ofighe
project increased transparency and provided abikexind holistic approach where each stage infortined
other. The clear structure was the basis for thellement of public and private stakeholders thtuug the
process and promoted the trust and accountabéigged in the Sarajevo context.

The following sections go into more detail on soafethe components of the design process that were
particularly important in order to respond to thgedse challenges we encountered in Sarajevo: @ubli
participation, market demand, sustainable urbamgdemicroclimate simulations and land consolidatio
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3.2 Public participation in a complex environment

The concept of public participation is often expkd along Sherry Arnstein’s ladder of participat{t869).
The model describes eight levels of participatianging from manipulation to information and parsingp

all the way up to citizen control which is presehgs the ultimate form of participation. This coptien of
citizen involvement, however, has also been csiéidi Collins and Ison suggest that “[T]he linear
conceptualization of participation does little tmghasise the importance of either the process @r th
existence of feedback loops, which shape undersigmaf the situation” (2009, 362). While a highrdéof
public involvement is generally desirable, it isegtioned to what extent power should be shiftedhfro
elected decision makers to small groups of peopgi® Wave the capacity to engage. Moreover, the
possibilities and range of participation vary adiog to the design question, scale of the probkmd, local
context. Therefore, the level, range and tools wblip participation must be adapted to the specific
parameters of each project.

In the case of Sarajevo, public participation iarpling processes is usually limited to the legediyuired
public hearings prior to adoption of a planning wiment. Involvement of local stakeholders througheut
design process is rare or virtually non-existeiere is, however, an emerging public interest engpatial
development of the city. Driven by the professioaatl academic community a public discourse on urban
development is developing, which criticises the asichble developments of the past and calls foeva n
style in urban planning. The focus is on issue$ sagcquality of life, public space and social gpation,
while issues of sustainability and resilience asslIpresent. Both selected brownfield sites haga bethe
focus of public attention for a while due to specdevelopments and expectations related to thethe\
same time, there is limited experience with puphcticipation processes and a lack of trust instrstem of
political decision making. This challenging sitaattiis further complicated through the powerful iosi of
private landowners and investors who try to infliceethe public discourse to their advantage.

In the midst of this complex situation, the plamniteam for the development of Kvadrant B and Vaso
Miskin Crni endeavoured to involve decision makergperts and the public in the planning procesa In
first step, and in order to take account of thetmaykered administrative and political situation\Y\#orking
Group was set up. Members of this group includedesentatives and decision makers of all admiriggra
levels included in the planning process: Catnoity @nd the Municipalities. Regular meetings witls th
group formed the basis for transparent communigaitross administrative boundaries and hierarcries
aimed to achieve broad political support for theedeped design proposals.

In a stakeholder analysis, the planning team ifledtkey players in the professional and acadeirid bf
planners and architects in Sarajevo who shouldnbelved in the process in order to contribute their
expertise and act as multipliers to make the dsounsaccessible to a broader public. The Stakehdldee
Group comprised experts and academics, represasgaif the Association of Architects in BiH (AABH),
and local practitioners. They were invited to plagnwvorkshops to discuss ideas for urban desigrgtions
and possibilities for implementation. Additionallinterviews were conducted with selected stakehslde
from different fields of expertise related to thmeomic, spatial, and socio-cultural developmerihefcity.

The centre piece of participation and exchange twasfour-day Urban Design Lab (UDL), which was
carried out in cooperation with the University ar&§evo. It included an urban design workshop \dtal
students on both project sites, professional wanstwith municipal staff and the Stakeholder Coreug,

as well as public events like a movie night, padisicussion, and final presentation of the academic
workshop. Since the urban design process was oara oonceptual stage, the idea was to reach acat to
wider public while staying in a professional cortéebhe events were advertised through the netwaoirkise
University, AABH and Days of Architecture, a loakhitecture festival. The professional exchangind
the UDL was very valuable for the design processsapported the development of robust masterplaats t
would respond to the urban context and local ne€ls. participation process also revealed broad@tpp
for the work of an ‘external’ planning team thatuwhk bring in new ideas and possible solutions ® th
development of two sites that have been much discliand disputed in the past.

The entire planning process was thoroughly docuetkand the results were submitted for the National
Architecture Award (Collegium Artisticum). It waslected as winner in the category urbanism and
presented in a public exhibition. Moreover, thejgcbreport was published by the University of $ara
with a clear presentation of the design processfalhdlisclosure of all plans and development prgis
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(Krebs & Pavlowt 2023). The planning team has thus guaranteed amaxdegree of transparency on the
process and its results. It is now up to the malitdecision makers to initiate implementation analve the
public in a continued discourse on the design enkalisation in the urban context.

3.3 Market demand study and financial analysis

The aim of the market demand study and financialyasis was to understand the current situatiomefreal
estate market in Sarajevo in order to base thggspbposal on actual needs and respond to adirersss.
The approach was chosen in response to the unoatedireal estate development of the last dechdes t
has led to monofunctional housing estates on tharufringes and underused spaces across the @ibdn f

As a first step, a detailed market demand analyss prepared to understand the investment and
development activity and trends in each real estatgnent (residential, office, hotel and retail ka#r in
Sarajevo and BiH. One of the key findings was thet to the unavailability of large lands for deyst@nt
within the urban fabric, most new development istba suburban, greenfield land. The migration of
residents to the outskirts resulted in the need dgpansion of the city's infrastructure (communal
infrastructure such as roads, sewerage, pedegtatrs etc.). In addition, the remote location @& tlew
suburban neighbourhoods leads to long commutesetadowntown business district every day, mostly by
car. This has a negative impact on the qualityiroflage to high CO2 emissions. Furthermore, theadist of

the new residential neighbourhoods to main pulalalities (e.g. hospitals, schools, elderly homees) end
lack of mixed uses exacerbates social exclusiore Tarket demand study supported the case for
regeneration of central dormant brownfield siteshsas Vaso Miskin Crni and Kvadrant B. The two ciglé
sites have access to the communal infrastructoeal§; public transportation — tram and bus linesess to
sewerage, electricity, water, telecommunication)eind they are close to the central businessiatisind
public institutions. In case of a reuse of the brbeld sites the greenfields might remain undevetbpnd
pollution could be decreased and social inclusiesueed. Moreover, given the sites’ central locatom
connectivity, the utilisation of the existing urbanfrastructure would be improved (more users ainelct
and indirect financial benefits).

Based on a detailed market research and analystheofocation of the two selected sites and their
characteristics, a highest and best use analysicaraducted. The key conclusions of the analygipatied

the elaboration of mixed-use concepts and projeasing schemes. Due to the vast size of the Vas&iMi
Crni site, one of the key recommendations was &pkan element of flexibility in the future planning
documents to create the opportunity for a susténabonomic development rather than prescribing the
long-term redevelopment according to short-termketgprojections (Bacon et al. 2008).

Finally, a financial case using a discounted césh method was prepared based on the developmeos ra
and vision from the proposed masterplan. The firzhase assessed financial feasibility and vighdf the
proposed concept. The quantification went beyoedypical investment return ratios. An estimatidrihe
favourable environmental implications for the prepd development was also conducted. Some of the
analysed implications were obtained by assuming dbdace of public greenery per inhabitant and
employee, estimating the reduced commute time aadtdy of fewer CO2 emissions.

3.4 Sustainable urban design and smart city innovation

Based on the spatial analysis, inputs from pasditgm, financial considerations and other releaators, a
robust urban design was developed for both sitesfiast proposal for further elaboration.

The site of Kvadrant B is envisioned to be devetbas a new business centre that incorporates mises|

to create a lively and attractive neighbourhoodou®d floor areas will host shops, services, cades|
restaurants, reviving the streets and public spatdbe area. The inclusion of a variety of newtcan
functions will further support the implementatiof lusiness and retail uses. The concert hall wha$
been anticipated for the past 20 years will beriakéo account with a designated plot that is teraply
used as a public park. Moreover, a significant @etage of high-quality housing should be presergitanto
counteract the decreasing number of residents énctntral area of the city. The new urban structure
responds to the Austro-Hungarian urban patternhan dast of the site and continues the typical block
perimeter system. Existing heritage buildings shallpreserved and restored while the structureeaf n
buildings will gradually transition towards the nesdist buildings in the west, organically fillinget gap in
the urban fabric. Building heights develop with tiigology, rising from east to west with a high manext
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to the existing tower of the Sarajevo City Centdre area along the river will be transformed intiinaar
park providing a high-quality green space. The reeof the neighbourhood will be a new green squdtie
multifunctional urban surfaces but many trees tovigle shade and cool down the environment durirtg ho
summer months.

Fig. 2: Development propositions for Kvadrant Btjleind Vaso Miskin Crni (right). Author’s own figure

Vaso Miskin Crni could be redeveloped as a new raéityt of Novo Sarajevo that integrates central
functions which are currently missing. The develeptmof a mixed-use neighbourhood will include afic
retail, housing, and social infrastructure in aabakd ratio that responds to market demands aalliskies
an urban business centre. Integrating active likegestaurants, cafes, and shops, in the grolaod Zones
of the buildings will be crucial in order to createlively centrality that meets the demands of peop
working, living and seeking leisure in the areaeTtew urban fabric respects the industrial heritfgihe
site while responding to surrounding structuress lecommended to keep two buildings of the oldviRey
Workshop as valuable assets that preserve thetidehtthe site. The form of the old production Ihais
picked up and replicated to shape the urban gdodgathe east-west axis. The predominant typology is
modern block development with green courtyards. @ieaser blocks in the southeast of the site have
continuous plinths that provide larger spaces ébtail and urban workshops. The general buildingltteis
five floors with selected high points of up to 16drs. The main public space is the one-hectark ipathe
centre of the neighbourhood. It will be designedutbl the diverse needs of the new inhabitantd arople
working or studying in the area. The main east-va&i will be another important public space. Desifjas

a pedestrian boulevard with shops, cafés, andurestss along the building fronts, it will be thdorant spine
of the neighbourhood.

With the development of the two brownfields, Sarajbas the opportunity to implement flagship prigec
for smart and environmentally friendly urban depatent. However, sustainable urban development is a
long-term transformation process that adds an dayrer of complexity to already complex urban desig
processes (Thompson 2016). In order to establishnaovative ecosystem in a smart city, numerous
stakeholders need to be coordinated. Sophistigpteernance with a long-term planning horizon isuresg,
where tasks include management, decision-making iempdementation, but also communication and
creating transparency and opportunities for pgaitdon (Appio et al. 2019). In 2018, the City ofr&avo
launched a Smart City Initiative, developing a amsifor Smart Sarajevo 2030. Initial projects haeerb
implemented since, however, a legally binding awdngrehensive Smart City Strategy has not been
established yet. Measures against air pollutioraam priority in Sarajevo. Hence, reducing raadfic and
promoting renewable energy provision and green exgpaare the fields to be tackled in any urban
development project. Considering the local chakengthe lack of a holistic strategy, insufficient
sustainability standards in the building sector émdted public budgets, the recommended Smart City
measures for the two brownfield developments famusaffordable innovations in the fields of reneveabl
energy and energy efficiency, sustainable mobsiithitions and green city.

The introduction of sustainable building standardboth development areas could be a lever to ethe
high energy demand for heating and cooling and jsreaequisite for shifting energy supply to local
renewable energy sources such as district heagagaghermal and photovoltaic energy. Since greeldibgi
certifications are not yet standard in BiH, thevim@ields could be presented as lighthouse projertse
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scaled up in the future. The use of state-of-thdxailding rating systems could also become mangidto
quality assurance and create transparency, whig¢hrinsupports the trustmaking process. Regardieg t
costs, which are an obstacle in the implementaif®ustainable building standards, investors havaxpect
an additional 100 euros per square metre of net fioea or a total additional investment cost glercent
(Schofmann et al. 2020; Hu & Skibniewski 2021) . tDe other hand, the operating costs over theclitde
of a building can be reduced by up to 85 percentlfidektur Online 2020).

Sarajevo's path towards becoming a pedestrian iagdié-friendly city requires the reduction of mosed
vehicles and the promotion of active mobility waltractive public transport and supplementary micro
mobility offers (Appio et al. 2019). The establistih of car-free neighbourhoods with neighbourhood
garages at the edge of the area with e-chargimgsinéicture and a general reduction of parkinggalilbns

for project developers have been recommended. Asdeqpicycle infrastructure inside and outside the
buildings (lockable bicycle parking, etc.) shouklimplemented. Sharing systems (bicycles, e-carspe a
valuable complement to the use of public transgmrt,should be implemented on a city-wide leveblru
transport remains by far the most energy-efficirantle of transport for daily use.

Air quality is a top priority in Sarajevo, so dewpérs should prioritise green city solutions andate
resilient urban spaces. Landscape planning shoeldntegrated early and throughout the development
process to be cost-effective. Greening and shaafipgiblic spaces are the most effective measurasai
urban heat islands in the long term. Intensivetpign(trees, facade greening) also has positivectffon the
microclimate. Trees with a high crown density caduce the perceived temperature by up to 18°C glurin
the summertime (Stangl et al. 2019). In additioheat, heavy rainfall is also one of the noticeaflects of
climate change, so the implementation of comprahemainwater management is strongly recommended.

3.5 Microclimate analysis

The impact of wind and its relationship to temperatis crucial in a topographical valley like Sexaj due

to the high probability of the Inversion WeathereRbmenon (Walczak 2023). In order to understand and
quantify the current urban situation and poterfiiire projects, different simulation frameworksdae
applied. “Rhinoceros 3D” with the algorithmic molitey extension of “Grasshopper 3D” allows a reatdi
bridge between qualitative 3D modelling (architeettand urban design) and quantitative simulation
frameworks.

On the one hand, these tools were used to simglategerature during a period representing the hoktesk

of the typical meteorological year. As input, higtowveather files from the years 2007 to 2021 wesed
from the location of the International Airport iri@jevo (Climate OneBuilding 2023). On the othencha
Computational Fluid Dynamics (CFD) wind simulationgsere run through “OpenFOAM” cases.
“OpenFOAM” is an open-source CFD software and has#ensive range of features to solve, among
others, complex fluid flows and turbulences, whigs been made accessible through the “blueCFD-Core”
project (Walczak 2023). The simulation results hagen calibrated and validated in Sarajevo thraugh
site 3D wind measurements using a mobile GalionARBystem “windRoverll” (Walczak 2023), as part of
the 4D Digital Twin for Sarajevo developed withimet“Urban Transformation Project Sarajevo - UTPS”
(Walczak & Pagani 2022). Additionally, both framek® required information on building volumes, faead
materials, roofs and public spaces, as well atottaion of vegetation.

Through an iterative process and fast visual feeklipaechanisms, multiple scenarios were graduadiiete
and translated into the architecture and urbargdesi both brownfield sites. Challenges and opputies
included strategies in larger open spaces regardivan heat islands and their mitigation througfetation
and non-sealed surfaces. Related specifically mdwirban design features such as porosity in imgild
volumes, the linear orientation following the wididection and heterogenous building heights supydran
ventilation and natural cooling. Also, the incorgiion of water bodies and river streams is bemagittold
air streams.

As an outlook, conclusion and policy recommendatifmm resilient planning and implementation, each
regulatory plan would require such an analysisesithe climatic boundary conditions are changindwit
every intervention (Pelja-Tabori 2021) .
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3.6 Towards implementation: ideas for land consolidatia

Early phases of analysis have revealed complex mhigestructures at both sites. Plot sizes rarya frery
small to very large parcels with a diverse mix arenthan twenty different landowners on each Jite
largest shares are owned by private companiesywiell by different public institutions and individua
private landowners. In both cases, the complex osing situation has been the main reason why a
coordinated overall development has not taken pilladbe past. While large private owners have shown
their interest and were willing to buy the parceismaller owners, the latter are hoping for higteturns
and better opportunities at a later point. Publimers and the local administrations have not ygeldped

the necessary tools to facilitate and lead theldpweent either.

The study of good practice cases from Vienna, heweoffered solutions that could also be feasible f
Sarajevo. The central tool for land consolidatiosuld be a cooperation agreement in the form of drat)
Development Contract between all private and publimers that is based on a consensus about the
masterplan for development and future cadastreqfltéime area. The new cadastre plan redistribbieaind
according to their value after development. Landensnwould own the same share of net gross floa are
compared to the percentage of land that they own fitiis ensures an equal distribution of the pribifét
arises from development. At the same time, seldarediparcels would be transferred to public owmierso
provide access roads, public parks, social infuatires, etc. These assets are an added valuéhd¢o ot
landowners who can sell their properties for highres due to enhanced amenities in the surrogad#it
the same time, they guarantee basic services gmwen quality of life also for the people livingoaind the
site. The cooperation agreement also includesaineding of a joint Development Corporation thatkethe
development process from this point on, coordimgpth stakeholders and implementing the masterpkan
agreed.

The Vienna model of land consolidation has beersgied to the local public authorities who showed
interest in the approach. Major landowners werdamiad to assess their willingness to cooperaseiii a
process. Overall there have been positive reactlmrsthere were also concerns in relation to the
transparency of such processes. The need to @edtmaintain public trust and to include the wipeblic

in decision making processes related to both bri@ieh§ites that represent key locations in the nirfladric
was emphasised. However, the coordination of symoeess through international and independentrexpe
was seen as a potential to overcome such obstaotbdo move towards implementation of sustainable,
mixed-use neighbourhoods in Vaso Miskin Crni ancdrant B.

4 CONCLUSION

The elaboration of development proposals for KvatlBaand Vaso Miskin Crni took place in the fielfl o
tension between the interests of different politead administrative levels, landowners and thelipubs

well as the contemporary demands on modern urlamiig, which result from the climate and biodivgrs
crisis, social inequality and economic developnmegjuirements. The textbook approach to urban design
was adapted and enhanced to meet the specifienbah that the City of Sarajevo presented to @uenjrhg
team.

The complex political and administrative system #mel lack of trust in public authorities were added
through a transparent and comprehensible planniogeps where each step was a logical consequence of
previous analysis and which was fully discloseatigh a publication that covers the entire desigitgss

and final results. Local experts, academia angth&essional public were included through the Stakder

Core Group and open event formats reached outmidler public for the discussion of concepts andgfes
principles. The many layers of administration wierelved in the process through the Working Grolgt t

was regularly informed and invited to participatghe design process through co-creative workshops.

The predominant role of developers in urban devatg in Sarajevo and complex ownership structures o
the selected brownfield sites were tackled throtlgh empowerment of the local administration in the
Working Group that enhanced their internal coopenaand influence on the design process. At theesam
time, a comprehensive real estate demand studyezhsiuat the recommended mix of uses was based on
empirical facts rather than on personal finanaménests or public misconceptions of the situatibhe
proposed land consolidation approach representssilpe solution for the problem of implementatand

the possibility of further independent consultatipnthe international team has been offered.
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Environmental and social challenges can be metgtrannovative design ideas and smart city appresc
that were adopted to the local circumstances atehpals. The microclimate analysis is a new toaldfine
urban design that has been used for the first tm&arajevo and has proven the compatibility of uhgan
design proposal with the demands of the ventilatiomidors. Some suggestions from this work cousd a
find their way into the new urban plan currentlyrigedeveloped.

Overall, the aim of the design process was to eddbosustainable, resilient and climate-fit deveiept
proposals for brownfield sites in Sarajevo andiovgcase a design and possible implementation psahas
could be replicated in other urban voids throughtbet city in order to create a polycentric city shfort
distances. Of course, the team’s efforts cannatecad this point and it will take much more workhwa
specific focus on stakeholder engagement, publisaitation and transparent cooperation with landran
to move these projects towards implementation @udlity contextual places for people”.
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