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1 ABSTRACT

This paper is a literature review of approachedlefibility in spatial planning. It is about keyeshents
which provide a flexible spatial planning to sustdile cities.

Spatial planning plays a decisive role in the impatation of sustainable adaptation measures and in
ensuring the climate stability of spatial developitse Because urban structures have an impact agyene
consumption and pollution, depending on how a lmgidpark or square is designed.

In order to explore this issue, the paper firstaradore the current environmental challenges anmbies
them with current challenges in spatial planningpéint out the need of flexible spatial planningcend,
explains why flexibility is necessary and which adtages it brings for sustainable city planninggdtigives
an overview of existing approaches in the litemtiext it provides the key flexibility elementsadyzed
from literature review. In conclusion the papergemts eight key elements which provides flexibility
spatial planning: Planning rules and norms, Progrand Concepts, Organization, Experiments, Coatrdl
Limits, Utilization structures, Spatial Planner ariche.
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2 CURRENT ENVIRONMENTAL CHALLENGES AND THE IMPACT OF CITIES

Different strategies and concepts developt in aiesind regions to set targets to sustainableptdiyning
and designingto meet environmental targets andakeoseds. Because we do not know exactly what
constitutes the environmental challenges and itseguences, it is stressed, that opportunities|dHm
explored which are flexible and adaptive (van Baweal. 2013).

The term flexibility in spatial planning is not @imim defined yet. Cattlin (2017) points out thatr is a
definitional problem of flexibility: “if we lack ofa common idea of what flexibility consists of,who or
what can be flexible, or over what kind of timegsalve mean spaces to be flexible, we are talkiogitab
different things.” (Cattlin 2017, p.1l). In literatu terms like adaptable, flexible, adjustable, agil
customizable or adapt-flexible are used. For théson, it is necessary to find out whether thegeara used
simultaneously or whether they are different temith different meanings. Perhaps it is not evenessary
to define flexibility uniformly. Because this maymradict the term flexibility per se. However,niakes
sense not to talk past each other when it com#ésetapproach. For this reason, it is assumed ldnability

in spatial planning is “a change in the system mating the possibility of obtaining new conditiongeds,
and frameworks” (Ardeshiri et al. 2016, p.83-84).tHe definition is transfered to urban development
flexibility for spatial planning must achieve thellbwing: spatial structures must be able to adapt
changing circumstances, new uses and also sogiaireenents.Thus, in a next step, flexibility cascabe
integrated in the planning of cities.

Figure 1 shows the main current challenges in urbevelopment to sustainability: resource scarcity,
environmental pollution, urbanization, sealing awll compaction. Cities are responsible for 2/3tlod
worlds emissions, thereby they account for onlgeéhpercent of the surface area. But there is akatlg in
society, they are calling for sustainable solutiamsl products that adapt to viable (King and Tréibst
2019). Social and political pressure bring abowngfe: it is about more sustainable solutions thfauénce
spatial planning and are influenced the other veayd by it. These include, for example, electrifma in

the transport sector, sector coupling, the germratf sustainable energy, emission-free mobiligeg
areas and, last but not least, the structuresedbtiit city.
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Figure 1 Indicators of climate change and urbarelbgment: rethinking in politics and society (oviguire according to Stratmann
2019, p.1)

The United Nation recognised the link and inte@ctbetween sustainability and cities and therefore
developed goals and targets to promote the subtaii@velopment of cities. According to the Susthia
Development Goals (SDGs) one promote SustainalttiesGind Communities (Nr. 11). One of the idicators
to achieve this target is the ratio of land constiomprate to population growth rate (United Nati@@20).
The goals are not only quantificabile but also dadille, because sustainability challenges areedffit
everywhere. It has not only to depend on geographionditions, but also on social and economic
conditions.

3 METHODICAL PROCEDURE AND OBJECTIVES

The aim is to filter out and summarize the key @ets for flexibility in spatial planning from litature. In
this way a common understanding of the planning@gh of flexibility can be created and this caspdie
understood as a planning tool for the future ofesnable cities.

Designing cities with uncertainty and with gapskobwledge means to develop innovative approaches
(Zandvoort et al. 2019). The current challengeshEamet by flexible approaches in spatial plannagg;the

use of flexibility in designing projects is becomimcreasingly common” (Geltner and Neufville 20123

well van Buuren et al. (2013) called for an adaptiypproach where flexibility is central. Based base
facts, it is necessary to take a closer look atekisting approaches to flexible spatial plannimgl @o
compile the most important principles to set ananathnding.

New solutions must be found to meet the growingguee for more sustainable cities. Due to the high
decisive influence of spatial planning, the apphescalready found in the literature are analysetliaked
more closely. In the following, the research desggposed and the methodological approach of thi vgo
explained. As a process-based dynamic planning flealbility creates an adaptable planning basis.

In order to achieve this goal, it is necessanhimfirst step to understand why the approach regugloser
examination. The already presented problem shoatsdibe to the increasing pressure for sustainglilit
order to survive climate crises etc. and to oftmiaty an adequate living space in cities, new @ggres to
spatial planning are taken.
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Figure 2 schematically shows the procedure ofditee research and analysis. First of all, an dgenof
existing approaches to flexibility in spatial cpplanning has been provided. To select significkntilbility
approaches a national (germany) and internatioteabture review was taken. Next followed by a brie
analysis of key elements involved in each approAdter filter out the key elements a connectionven
the elements and sustainable spatial planningested. At the end the impacts on sustainable Giyning
and the inferences are presented.

| overview of flexibility approaches in spatial city planning |

national (Germany) literature | 4 iternational literature review on
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Figure 2 Methodological flow chart

The outline of the paper is: First the paper eshbs a connection between current challengesnmatg and
environmental challenges and current urban devetoprmroblems. This leads to the conclusion why the
approach of flexibility can make a positive contitibn to reducing the negative consequences ofethes
challenges. Second, an overview on the methodicaleplure on the literature review is given. Nex th
necessarity and advantages of the approachesxdfility are explained. Various approaches of flabiy

are taken up simultaneously. Next the paper prevtte key flexibility elements analyzed from liteens
review. In conclusion the paper presents the kesnehts which provides flexibility in spatial plangi

4 WHY DEALING WITH FLEXIBILITY IN SPATIAL PLANNING?

Summarizing it is seen that flexibility in spat@hnning is justified in order to meet sustainajgals in city
planning. There are a lot of different argumentenuoting the idea of flexibility. Besides social and
economic reasons, the ecological benefits plaympoitant role. Next the advanteges and also dripicents
are given.

Flexible spatial planning brings diverse chancesutimanism (Costa et al. 2014). Cozzolino summarize
arguments of different authors (Alfasi; Buitela®gzzolino; Moroni; Rauws) towards the essentia¢ rof
flexibility in the city: “if we recognize the esstal role of spontaneity and flexibility in the gifunctioning
(i.e., its creative role for innovation, the im@orte of localized knowledge, the need for perpetual
adjustment and improvements of the build enviroritnand on) we cannot regulate the city in order to
obtain or preserve the specific and predetermirsesal-spatial configurations as we would or désire
(Cozzolino 2018, p. 16). More flexibility mitigatelverse effects of uncertainty (Zandvoort et al9Gnd
shortcomings of planning (Carr and Dionisio 201Bgcause we do not know the future, agile approaches
like flexibility, fits into that we do not know thiénal result (Aurigi 2016). This brings design fansheduled
uses (Carr and Dionisio 2017). Moreover, it is fuegthat flexibility reduce resistance againstlier uses
we do not know yet (Carr and Dionisio 2017). Beedlaglaptive landscape designs are important foinged
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against the negative consequences of long-term donemts” (Zandvoort et al. 2019, p. 21). As well,
flexibility supports short-term measures, while gi@g options open on the long-term (Zandvoort et al
2019).

Flexibility offers great opportunities to reducesearce consumption. Because multi usage is possdse
space is needed. Thus, the resource soil can lbespseingly (Geltner and Neufville 2012; Stiftungad
2003). For this reason “flexible [...] land use regaets efficient land use. This also serves to enthe
conservation of resources and sustainability iranrtevelopment” (Stratmann 2019, p. 69). Flexipitian
reduce natural and unnatural damages (Ardeshil.2016), e.g. in times of climate change, wheis it
necessary to design more adaptable and flexibleSEBBR016). In times of unforeseeable natural events,
areas can be used both as public space for sacatk as space for e.g. flooding events. By regssiace
and materials a much smaller carbon foodprint v&@mi(Godwin 2018). One of the most commonly used
defintion which links flexibility with climate chage points out: “the adjustment in natural or hursgstems

in response to actual or expected climatic stirauliheir diem, which moderates harm or exploitsdfieal
opportunities” (IPCC 2007, p.7). Flexible publicasp contributes to ecological sustainable citiesahse it

is adaptable for different uses, users and in miffetimes and it consume less ground, becausee usay
happen in parallel and/or side by side and offglsill space organizations (Stratmann 2019).

Likewise, flexibility offers great opportunities social aspects. Flexibility provides potentialstaiety and
achieves requirements and goals of peoples needegWiri et al. 2016). As also mentioned by Ardeghi

al. “in effect, it should be stressed that flextlpisearches for selection arrays against need'gR In view

of the ever more rapidly changing demand needsibfee spatial planning can be combined with faster
implementation (King and Trubstein 2019). To puddriefly: flexibility is demand-oriented.

On the one hand there are a lot of reasons torésigble in spatial planning. But on the othentahere
are a few arguments which call the approach inestion. Carr and Dionisio explain “that flexibleases
may provoke a greater level of NIMBYism (Not In NBackyard) than convential land uses” (2017, p. 76).
As well there is a risk of inferior re-use and lessurity of planning (Stiftung et al. 2003; Gifflot994).

5 KEY ELEMENTS OF FLEXIBILITY IN SPATIAL PLANNING

In summary there are some repeated elements fiatlite which welcome flexibility in spatial planginFor
this reason it is assumed that there is a consemstigese elements in literature. Therefore itlmmassumed
that flexibility depends mainly on the eight elengementified. The identified key elements are:nRiag
rules and norms, Programs and Concepts, OrgamzaBgperiments, Control and Limits, Utilization
strucutres, Spatial Planner and Time.

To find out key elements in flexibility approaches, analyse was taken. A total of 16 approachdkdo
issue have been examined more closely. The apmedwve been filtered through national (Germang) an
international literature research and do not necégsexplicitly include the approach of flexibiitbut
implicitly. Nevertheless, there are already appheacin the literature that have specifically adskeesthe
issue of flexibility. This spectrum of authors aato the way the term is dealt with highlight theyk
elements of flexibility through its diversity andl the same time uniformity. The analysis has beemnex

out qualitatively and is not regarded as conclusimethe end, once the recurring elements have been
included, it is possible to determine on a quatinitalevel which elements have been mentioned qa4atily
frequently. From this it is concluded that the freqtly mentioned elements are central elements of
flexibility in spatial planning. Below the key elemis are listed and discribed in their impactdénilbility

in spatial planning.

Planning rules and norms: Rules ensure that flityilié reduced quickly and easily and thus takeaythe
possibility of adapting. For this reason, it is @&gary to make the way rules and norms are wréteh
deployed flexible. Rules must be established thaivelexibility in spatial planning. This includesot only
the flexibility of the standards among themselMast also the context of the content. There shodd b
flexibility in the rules of use in spatial planninGonversely, the space itself should also be tabj@ovide
differences in rules. Without enough space forifigiy in planning rules, there is no flexibilitin spatial
planning. Any regulation should be minimal, for nmaxm flexibility. (Aliyha and Aulia 2019; Carr and
Dionisio 2017; Cozzolino 2018; King and Trubsted19; Rauws 2015; Van Buuren et al. 2013)
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Programs and Concepts: Traditional urban developmplams and concepts have been drawn up without
flexibility and are completed in their spatial afdhctional system. But flexible concepts have to be
established which convey the concept and the handli adaptability and flexibility in spatial plaimg. The
concepts must be flexible so that the plans andsurea developed and implemented on them become
flexible. Flexibility must be conceptually anchoredorder to be applicable. Flexible concepts catp h
planners to design the future. The aim is to créatg-term plans and concepts that can be flexadkpted

in short-term. (BMBVBS 2013; Cozzolino 2018; Fa@iatet al. 2018; Lotto and Di Morelli Popolo 2015;
Rauws 2015; Reicher 2014; Zandvoort 2019; Zikovial€2014)

Organization: The management, institutional consext the planning process itselfs, has to becoaxéfe,

summerized to the term organization. To get flditibin spatial planning, flexibility has to be maged.
There has to be a manager, who is responsibldeiibility. The involvement of institutions playrale to

establish flexibility in spatial planning. For maditexibility in spatial planning, the institutionalesign must
become more flexible. Institutions must not bedjdiut do welcome flexible participation. If theaphing

processes do welcome and change to flexibility righ2016; Friedman 1997; Van Buuren et al. 2013)

Experiments: Flexibility can provide spaces that suitable for experiments and pilot projects. Tanesates
new opportunities and possibilities in urban plagninew solutions can be found through flexiblecgpa
which are effective and valuable. There are spfmerew ideas and solutions that can be try ouhavit
having to commit to them. Therefore, flexibilityadso experimental, apart from the fact that theragqch is
innovative and experimental in itself. Therefordexibility in spatial planning brings spaces for
unpredictable, improvised and ephemeral uses. (&adr Dionisio 2017; Hetzberger 2014; Lewis and
Schwindeller 2014; Van Buuren et al. 2013)

Control and Limits: Flexibility is strongly influeed in spatial planning by control and limits. O tone
hand, it can be said that the more the city isrotletl and planned from above, the less flexihil®n the
other hand, it can be said that a lack of contrm &mits can have a negative influence on flexipil
Therefore the degree of control and limits playslegisive role in the flexibility of spatial planmin
(Cozzolino 2018; Friedman 1997; Lotto and Di MarBlbpolo 2015; Zikovic et al. 2014)

Utilization structures: The current utilizationsttures are called into question by flexibilityekible space
and utilization structures must be created multfiomal, but do not claim to be fitted to all uséke build
environment and inventory must be flexible, offgrispace for other uses and users. Structural etsmen
must be flexible and the utilization structure mistflexible for unsheduled uses. (BMVBS 2013; Gard
Dionisio 2017; Hetzberger 2014; King and Tribs®di9; Lotto and Di Morelli Popolo 2015 )

Spatial Planner: If planners do not fulfil the tadkflexible planning, there can not be flexibility spatial
planning. Planners must be more sensitive to nieeoisler to be able to react more flexible to clemgdhe
way planners understand their task influencesliltyi. Relevant suggestions from society shoulsbabe
sought for this. A flexible space makes it unneags$or planners to intervene at a later stagerr(@ad
Dionisio 2017; Cozzolino 2018; Fainstein et al. @0FEriedman 1997; Lotto and Di Morelli Popolo 2015;
Rauws 2015; Zandvoort 2019 )

Time: The time frame of flexibility plays a cruciadle, because flexibility creates the possibiliyadapt to

the physical and social world over time. Becaussrehs always uncertainty about future uses and the
requirements change over time. It is therefore @ to draw up plans and concepts that are deditpr

the long term, but can always act in the short t&Cimanges have to be accepted in different timegsr
only then flexibility can succeed. Sufficient spagmist be left for the time factor, because planning
processes can often only be regulated over timezZ@ino 2018; Fainstein et al. 2018; Hetzberget420
Lewis and Schwindeller 2014; Lotto and Di Morelbpgdlo 2015; Rauws 2015; Reicher 2014; Zandvoort
2019)

The combined eight key elements influence the iy of spatial planning to varying degrees. Tdegree

of flexibility in spatial planning depends on howany elements are used and the value of these demen
accoring to the conditions and case study. How éasure and determine the degree of flexibility on a
gualitative and/or quantitative level and whethes is even necessary to achieve the goal of aisasie
city has not yet been considered.
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6 CONCLUSION: FLEXIBILITY TO SUSTAINABLE CITIES

As outline before, the spatial planning approacHexibility influence the possibility to achievaistainable
cities. Flexibility is called a designing tool teach sustainable spatial planning. The approadlexbility

is to see as a process which influence spatialhplgnas much as spatial planning influence flekibilin
conclusion in literature there are different terofsflexibility but in case they usually mean themsa
circumstance and there are many overlapping ragemés and elements for flexible planning in the
analyised approaches.

By analysing the key elements of flexibility itp@ssible to create a common understanding of filiyilin
spatial planning. Without the knowledge of the aah of flexibility and its elements it is not piss to
establish the approach and create an internatisrarstanding. The eight elements illustrate threptexity
of the influence of spatial planning on the flektlgi of a city. Not only the built, the physicalrsttures
(such as the elements Urbanization structures)alsotthe temporal course, element time, the orgéion
and last but not least one of the strongest elesnémt social influence of Spatial Planner. Lookatighe
elements, it is obvious that they need and infleezech other in order to create the goal of flexitmd thus
sustainable cities. Without the Spatial Plannenew planning rules and norms can be establishethoi
concepts and plans, Spatial Planner cannot be djbiglehem. Without the organization, the approaimot
be executed. Without the temporal considerationexyeriments can be conducted, which in turn requir
control and limits. These relationships can be aated further and it becomes very clear that tements
are closely related and interrelated. All togetlsryvell as each one individually, contributeshi planning
and design of a sustainable city.

The field of flexibility is large and certainly iha@es more than the eight elements presented snptper.
Furthermore, it is debatable whether these elenmptsepresentative, how far their influence iser€ffore,
a closer (also spatial) investigation is needefdrither steps.
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