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1 ABSTRACT

Smart City applications can be a new technological sustainable approach to revitalize cities &ffbby
structural economic changes and transform themfirttore oriented and livable places. By means ef th
case studies City of Bochum, Germany and the CityfCimcinnati, Ohio, USA comparative planning
approach presented.
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2 INTRODUCTION

As globalization causes ongoing local and regiostalictural economic transformation processes, big
challenges arise for today's urban planning (Twerb2013). Post-industrial transformations can léad
declining manufacturing industries and thereforeatdecline of local jobs. This has among other €aus
effects on the urban landscape (Pallagst, 2007%. deindustrialisation and consequently out-migratsd
people has lead to the shrinkage of cities withibles changes such as declining and abandoned
neighborhoods with derelict buildings (Hollandeakt 2009).

As defined by the Shrinking Cities InternationakBarch Network (SCiRN) a shrinking city is an urlbasa
of at least 10.000 inhabitants that has or is otliydacing large population losses for at leasb tyears.
Additionally, the city is faced with structural esamic transformations and its symptoms (Siedentap a
Wiechmann, 2007).

Cities struggle with regenerating themselves basedew societal challenges (e.g. sustainability) aew
substitute industries to stabilize the urban falamo stop further shrinkage. Methods and new planni
approaches have been applied in many old induga@lregions around the world. These measures often
include substitute industries. This is defined g@siaary creation of new/ other jobs as well asrategy for

the general revitalization or restructuring of fbeal economy. However, the term ‘substitute indast
does not give any concrete pointers to a speciflastry or sector (Pallagst 2017).

Due to the shifts in economic structure, cities lafewith many old industrial and commercial brdiefd
sites in urban areas (HauRRermann et al. 2005, .pMa&)y programs, instruments and specially designed
projects of the last decades have failed to prothdenecessary results aimed at revitalizing thesenfield
sites (Schackmar et al. 2018).

The role of technology is advancing, and — consetlyie- smart city developments aim towards
technological solutions as job replacements arategjres for revitalization. Besides modificatioridaral
governance and increased efficiency, they introdacknological applications to urban planning aitiés
(Schackmar et al. 2018).

The term ‘smart city’ is being used as a geneitthigtiv for cities, as well as part of the discassamong
urban and regional development models and planimmgeneral (Vanolo, 2013). Smart cities are widely
being discussed and defined in the literature,their conceptualisation is still hard to grasptleere are
many different ways to include or exclude certgiplecations. Osborne and Rose have defined snigrasi
being framed as an efficient, green and socialtjusive and technologically advanced city (Osbomet
al., 1999). A more recent attempt at defining whlgiments smart city could foster was publishedha t
ISOCARP Review 2017, determining four pillars: sirsability, efficiency, people and security.

Since in shrinking cities many instruments andiatites where applied in the past with more or less
successful outcomes, new smart city related seoistmould pave the way for revitalization. The resea
presented here argues that urban planning might @laole in bringing this technological framework
forward, to cater to the needs of shrinking citirea more efficient, social and sustainable way pByviding
necessary frameworks and new urban laboratorieseva way to utilize the potential of smart city
applications could shed light on issues unsolve@yoln particular, applying these new technolognght
reduce the use of city resources (e.g. municipainite) as well as raise the quality of life for ithigabitants,
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or introduce new ways of mobility and serviceste tity (Gassmann et.al., 2018, p.18). This migbate
new substitute industries providing jobs in inndx@economic fields.

This research aims is to analyze the strategytafdncing and applying smart city technology aslassitute
industry in shrinking cities. In this context, thm@aper discusses introducing smart city strategies a
technologies to reinvent shrinking cities.

The paper will present empirical results of an gsial based on case study examinations of the Gity o
Bochum, Germany and the City of Cincinnati, OhicGAJ The analysis of these cases might generate
knowledge on the success and lessons that srmiaeg oituld provide for shrinking cities.

3 SHRINKING CITIES

3.1 Introduction to shrinking cities

The phenomenon of shrinking cities is not one kahito a country or a (global) region but rather an
internationally observed process, set in motiorglmpalisation and structural transformations. Lagdio
long term demographic and economic changes, edlgddiald industrial regions or peripheral rurakas.
Those causes and effects can have different tSggea turn out differently but the result for dtier urban
areas is not that different. Changing demograpainct declining birth rates in western Germany as asl
the reunification effects on the eastern part efdbuntry caused shrinkage (Pallagst, 2008).

The Shrinking Cities International Research Netw@&iRN) has characterized a shrinking city as réar
area of at least 10.000 inhabitants that has aun®ntly facing large population losses for astdao years.
Additionally, the city is faced with structural esamic transformations and its symptoms (Siedentap a
Wiechmann, 2007).

3.2 Causes and consequences of shrinkage

The causes that can lead to a shrinking of theie@hde various aspects. These can occur indillidoa
parallel and, depending on the location, dependmghe individual case. The following four indiceg@re
characteristic of the causes of urban shrinkage:

* The decline of a city-dominating economic areaemesal areas

< Emigration of the population (suburbanization amuptdistance migration)

e Deindustrialization (in general)

e A particular concern in monostructured regions (tkeh 2003; Liebmann and Kiihn, 2010).

The above-described, mostly economic shrinking phema and the relocation of entire industries aed t
associated loss of jobs also include other caulesold industrial regions and post-industrial o&gi of the
mining and steel industry in western Germany, dsfigdn the monostructured Ruhrregion (Ellrich and
Neuhaus, 2012; Glock, 2007, p.1).

The natural population development in Germany igvgortant factor. Measured with the natural bidte,

this has been negative since 1972. However, dempbigraelated population losses cannot be as severe
according to the latest developments. This meaat @ermany's population has only increased due to
immigration for some decades or has remained velgtstable. Germany is currently experiencing {hasi
population growth on average. This is based abdveraimmigration from economically weakened
European countries and on refugee movements frencribis regions of the Middle East and Africa sinc
summer 2015 (Destatis, 2020; Breuer 2017).

There is also a shift in the average age due liodabirth rates and increasing life expectancy.tBg middle
of the century, the proportion of over-60-year-ali$ermany is expected to increase from one 6ftthe
population to around one third (Statista, 2020e8ei Wissenschaft Online, 2007).

In addition to this so-called aging population,rthés selective emigration of mostly young, quatifiand
work-oriented citizens. This population developméakes place especially in cities. It can therefoee
concluded that the population is migrating if thexeno prospect of a job on the job market andethera
lack of training or study opportunities (Deutschademie fir Stadtebau und Landesplanung, 200Z) S.7f
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City shrinkage processes can thus be seen as aquamee of a structural change. The associatedl soci
change is another cause of the changes that havered due to structural change. However, shont-ter
positive growth impulses due to immigration or eesed birth rates do not take place in every regfon
Germany.

3.2.1 Conseqguences of shrinkage

Looking at the causes shows that urban shrinkagepisenomenon that can have diverse and far-reachin
reasons or origins. The shrinkage can be diffdaatly and / or regionally. Nevertheless, it iséd on the
two indicators: the loss of inhabitants and thefgarod change in the economic structure. The folhmwi
paragraphs are displaying the various effects hlshge:

3.2.2 Economy and job market

A weakened economic base (mostly in the miningnalustrial sector) is the direct consequence of the
decline of one or more local or regional econondctars. The economic situation is characterizeda by
lower number of jobs and consequently also traimimgortunities. This weakened base can lead teased
emigration of young and well-educated people. Pinicess can lead to a drastic labor shortage itotige

run. In particular, medium-sized companies andeftablishment or relocation of innovative compaces

be negatively influenced (Institut fir Landes- udthdtentwicklungsforschung und Bauwesen des Landes
Nordrhein-Westfalen (ILS NRW), 2003, S.A4).

Generally, it can be said that the so-called sedbgrvation cycle of the economy is disturbed. Théans
that if one or more important employers break awifaig, automatically has consequences for otherchies

of the economy. Here, for example, lower purchagower (due to higher unemployment and moving
away) has to be listed, which has a noticeable @inpa the local economy. Visible effects are expedb
result from vacancies in the inner-city retail sect(Bundesministerium fur Verkehr, Bau und
Stadtentwicklung, 2010; Winkel, 2002 S. 99ff).

This sets in motion a "downward spiral”, which iade up of the following concise factors:

* Population decline (migration losses and low natierdility rate)
* high unemployment (severe job losses)
e Loss of purchasing power and real tax
< declining financial strength of private and pulidicdgets (due to falling tax revenues)
« Declining investments by private and public housgi¢in companies and infrastructure)
* Image loss
The factors listed often lead to self-reinforcingan shrinkage (Haussermann et al. 2005, p. 12).

3.2.3 Spatial consequences of structural change

The spatial consequences of structural change dacianer-city vacancies and the urban sprawl and
suburbanization of the urban fringe areas. Thisamly borne by families with higher incomes loakifor a
family home in the countryside (Glock, 2007).

A new aspect is the formation of location clustéfany municipalities or regions have their own tdus
concepts for this and try to locate and promotentirea targeted manner. The main focus here iheméew
economy, i.e. companies in information and commatioa technologies. But developments in the loggsti
industry also play a major role. A dominant featof¢he space here is, for example, the increasmistics
centers, both in terms of their number and in tesiibeir area (Henckel, 2003; Haas, 2017).

This development also includes the developmentsarge tertiary institutions (including service, easch
and education centers) on the outskirts. As a treduhe rapidly changing economy and the migration
bankruptcy of companies, wastelands are emergingany previously used commercial or traffic ardes.
a so-called no man's land, they usually wait yéargevitalization, i.e. a commercial or generalustural
connection use or renaturation. This release afespan be seen as a space-defining element ofwsalic
change (Henckel, 2003).
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3.2.4 Infrastructure and traffic

Due to the spatial impact of shrinkage, the mabliehavior of citizens is also changing. Due to uhgan
sprawl and suburbanization of the peripheral urbas, access by public transport is only posstle
limited extent. Due to the poor accessibility anelfiency in these areas and less comfort thaniater
cars, public transport is unpopular. As a resulbrencitizen commute and car traffic and car density
increases in the inner cities. Likewise, the nasd pollutant emissions, which have an overall tega
impact on the attractiveness of the municipalitys(itut fir Landes- und Stadtentwicklungsforschungl
Bauwesen des Landes Nordrhein-Westfalen (ILS NRUV0OB2 S.A4-A5).

A city's infrastructure does not only include seed of general interest, but also the technicaliatand
cultural infrastructure. This includes traffic reatsuch as roads, public transport, schools anmdssipelds,
swimming pools, facilities such as kindergartenbaspitals, but also theaters. It is only posdibla limited
extent to quickly adapt the infrastructure to cliaggeeds as the population decreases. Here, sapgly
demand are not linearly related. As demand falfis, dity has to adjust the offer, but this happenly o
slowly. As a result, fewer taxpayers will have eabthe same or rising costs for the oversizedlguppe
municipal financial crisis is getting worse (seingection: Municipal Finances; Institut fur Landesd
Stadtentwicklungsforschung und Bauwesen des Laddedrhein-Westfalen (ILS NRW) 2003, S.A4-Ab).

While the existing infrastructure in the inner egiis getting under increasing cost pressure, imymaces
in the peripheral urban areas a new infrastruduteeing built due to the development pressurehassd
spaces. A paradox that poses a major challeng®dat politics. This infrastructure is built forthainner
settlement density than in the cities. It therefoosts more to the individual because it is usedelmer
people. At the same time, existing infrastructuremtire neighborhoods are being dismantled im&hrg
cities (Ellrich and Neuhaus 2012).

The infrastructure can no longer be maintainechatusual level due to a lack of funds or less furds
downward trend sets in, with savings being madenodernization first, then general maintenance aan n
longer be financed and finally, the complete distiivag or decay is due. This is also known as aging
investment backlog. There is a risk that the ciily strrink even further if the public infrastructuis in a bad
state since emigration can increase due to an rapo@ie appearance (Institut fur Landes- und
Stadtentwicklungsforschung und Bauwesen des Laddedrhein-Westfalen (ILS NRW) 2003, S.A4).

3.2.5 Municipal finance

Due to the emigration of the young and work-oridnp@pulation class, a monostructured social, age an
nationality structure is emerging in the innerestiof shrinking cities. This factor, on the onedamnd the
general income and expenditure policy of the mpailcbudgets, on the other hand, result in a strattoss

of income for the municipality concerned. Above, dlle directly falling and missing municipal income
through wage and income tax should be mentioneatiéltax is another important direct source of ireom
for municipalities. The loss of large companieameconomically monostructured community can gyickl
lead to precarious financial conditions. Missindiiact income such as contributions and fees akasdtey
allocations by the state and the federal governraksat contribute to a constantly negative budgeaton
(Winkel 2002; Milbert and Gatzweiler 2009, Institfitr Landes- und Stadtentwicklungsforschung und
Bauwesen des Landes Nordrhein-Westfalen (ILS NRUV0OB2S. A7-A8).

3.2.6 Social conseguences and housing

Further consequences and effects of structuralgehare due to the persistently high unemploymeesra
and the emigration of certain social or age grangsties that are characterized by shrinkage. &hvaso are
too poor, too unqualified or too old to migrate centrate in the city centers. This development treso
clear based on a massive structural vacancy ratd ihve loss of the financially stronger classéd® t
development of the housing market is one of theasssigns of social change and its effects. Wi t
concentration of vacant buildings and financiallgak owners, there is a visible downward trend i th
structural condition of the buildings and the paldpace. Entire neighborhoods, streets and neigbbds
can deteriorate (Glock 2007; Ellrich and Neuhaus22&pellerberg et al. 2008, pp. 39-40).

The social decline due to unemployment and livingai district affected by the decline is causing
stigmatization of the inhabitants (Glock 2007).
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Concluding this chapter, city shrinkage is therefarmulti-dimensional process. These consequemuks a
effects of the city shrinkage, which are shown a&halepicting the breadth of the tasks with which an
affected municipality has to deal with. It has egeel that with job losses, a spiral of self-acceiega
decline can begin. The resulting, sometimes existenonsequences (for the municipalities) revésd t
question: Can shrinkage of a city be stoped, ngidjaor prevented if enough alternative, new jobs ar
created or other measures of revitalization haes lapplied?

Creating or relocating new and alternative jobsworkers who have lost their jobs due to structahginge
is a lengthy and complex task (Peuling, 2017). Kéne to success seems to be the creation of a Emcal
substitute industry for the community or generdtepbeneficial ways to attract jobs.

3.3 Revitalization approaches

Having identified the need for reviatlisation apgebes to cope with shrinkage and its effects mitigsc
identified the need to diversify their economic isashus, various policies and strategies have been
developed. Most dominating is the approach to chice new innovative industries to the cities econam
order to revitalise the economic basis of the city.

The replacement of an industry (entire branch withimunicipality or region) in the form of a newegn
which generates work and added value on a simiales is generally regarded among shrinking
municipalities as the so-called "key solution" fbe stability of the city. This should enable tliy and its
population to continue to exist and prevent furgtainkage (Peuling, 2017).

The term "substitute industries" is been used sxilee the primary replacement of jobs and theesjres

for the general revitalization of the local econorfiyie term "substitute industries” does not proacg
specific information about a specific economic lotaor sector. In the USA in particular, this terastbeen
reflected in the respective literature. Since maaiufring and mining companies have migrated or gone
bankrupt, there has been no city in the UnitedeStagspecially in the rust belt, that has madefiuot ¢o
locate "substitute industries” (Pallagst, 2017).

Many cities in old industrialised areas have triedrevitalise and attract substitute industrieseseh

industries run along the lines of culture, educatind medicine, high-tech and IT, green infrastmecand

last but not least the festivalization of citiehee are some (among other) prominent examplefiesf o
tried and applied sustitute industries. Overa lihe goal of becoming more sustainable and eesiiis a

whole.

In terms of technological advances, one topic otifomust be mentioned in more detail:

3.3.1 Hightech and IT

The further mechanization or rather computerizatibsociety, research, administration and the pctidn

of goods and services will continue unabated indbmiing decades. The developments in the high-tech
industry and IT sector are global or in every ecomosector and are characterized by a great dynafmic
innovations. Therefore, the promotion and settldnoércompanies and institutes in this area is palerly
future-proof, or is very popular with local autht@s$. The federal government very deliberately anda
large scale supports projects in the areas ofalligitonomy and society, sustainable management and
energy, innovative work environment, intelligent bildy, healthy living and civil security
(Bundesministerium fur Bildung und Forschung, 2017)

The anchor point of the high-tech and IT industsythe regional or local, national and international
networking of science and business. Existing sttengre taken into account, the expansion is predhand
new offers in cooperation and interfaces to othdustries are created. It is becoming increasidgficult

to differentiate clearly between the sectors addstries, since high-tech and IT are representeddnomic
and research areas and this will be reinforcetiénfaiture (Bundesministerium fiir Bildung und Forsugy,
2017).

Examples from practice are above all the crossaicsubject areas, as well as university coopmrati

(cf.Education and medicine): robotics, sustainahtebility, environmental technology, renewable egerg

and resource efficiency, healthcare, life scienocgsrmation and communication technology (ICT)eegn

IT and intelligent Products (Ministerium fur Wirtsaft, Arbeit und Wohnungsbau Baden- Wirttemberg,
2017).
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In that regard, the role of technology is advancing a natural process of development in generad. -A
consequently — the develompent of high tech soistiand products new technical approaches are being
refined. One of those is recently becoming more idant in urban planning: smart city (as defined in
Chapter 3). Smart City developments aim towardsrtelogical solutions as job replacements and sgfiede

for revitalization. Besides modifications of locgbvernance and increased efficiency, they introduce
technological applications to urban planning an@é€i(Schackmar et al. 2018).

Obviously not every city can be the next high teehtre or a new festival . It depends - as allwaysthe
involved actors such as the location, citizen, tpali class and leaders, governance and otherrfacto
involved. As the urban context is complex, it ifficllt to predict which strategy or project withe
succesful and which will not. It has also been stigated by Sorensen that a specific momentum nfight
needed in order to trigger a thriving project oatggy (Sorensen, 2016, p. 25f).

Despite that, the question arises whether smarteitinology might bring around a new way to rdigéaa
shrinking city and strengthen them in many wayssjbs?

4 SMART CITIES

4.1 Identifying the smart city

With the advance of the concept of a smart cityew promising solution in urban planning has energe
complex digital and intelligent solution has arisé&s a new problem-solving component, the smast cit
approach is a beacon of the ever-faster developinetite digitalisation branch. Chicago, Boston, Hon
Kong or Vienna, as prospering citys, have iderdifieis as a chance to become more resilient irglbteal
competition among cities. Somewhat ‘future proof@dan ever-changing world, but these cities artenioo
were effected and dominated by the shrinkage issnestioned (Bundesinstitut fur Bau-, Stadt- und
Raumforschung, 2015; Schober, 2014, p.11f).

Sophisticated technology has risen and been dex@|@specially during the last two centuries. Thlothe
integration and use of those innovations in urdanmng, it has changed and transformed our cities.

Furthermore, introduced technological applicatibmaurban planning and consequently cities, techgyolo
has sustainably modified local governance as vegelhereased efficiency wherever possible (Goodnah e
1999).

The term of a ‘smatrt city’ has emerged and is régdieing used more frequently as a general leitnfor
cities, as well as part of the discussion amongmurand regional development models and planning in
general (Vanolo, A, 2013). The term smart cities widely being used and defined in literature lilitlsas

no specific character or universal definition, lasré are many different ways to include or excloeeain
applications or ways to it. Combined by overarchimgovation processes of changing cities in a cotatk
and intelligent way (Jakubowski, 2014; Angelidoud.2p

In the literature the term is defined by Osborné Rose as being framed as an efficient, green acidlly
inclusive and technologically advanced city (Osleoihet al., 1999).

Others like Caraguliu, Del Bo and Nijkamp have eletgrized smart city as including a networked
infrastructure to achieve social, cultural and warbaclusion as well as social and environmental
sustainability with a focus on including urban desits in public services (Caragliu et al, 2011).

A more recent attempt on defining what elementsrseity could foster was published in the ISOCARP
Review 2017, determining four pillars— sustainapilefficiency, people and security — of smart cifhose
pillars include the subthemes of combined natusesérp Review- Smart Communities, 2017).

Contemplating the term smart city from a practpatspective, it comes clear that it is used by natgs
as an advertising element in city branding. Used a® called buzzword to illustrate sustainableanrb
development, not necsesary defining or interpratasimart city as well but rather use it in the setimt
resilience and sustainability have been used bdtwrenarketing purposes and to take zeitgeist actiod
plans into account (Batty et.al., 2012, p.481; @gdnd Barthel, 2017).

Narrowing the termini down to what it could encorsgds, as depicted, a rather difficult approacte tiu
the fact that different authors as well as insoig in theory as well as practice are having ciffié opinions
about the term and how it should be defined.
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Interestingly, even though to the fact that the benof literature publications, dealing with smzittes, has
increased over the last 15 years, from about ardoz®005 to over 2000 in 2016 (Colding and Barthel
2017).

In technical terms smart city is the intelligent magement of digital data, networking in real-timed a
analysing data of various sources to create knayeledth new links of data to find answers (Libb618).
The overarching tenor is though that intelligerntvweking technology is revolutionizing the way ei will
look and function in the future, resulting in diat urban planning approaches today. Specifigallihe
way that will enhance the effectiveness of city@mance with the help of smart city technology iatéing
with citizens in so-called feedback loops. Madesjiie by sensors, digital communication and prdogss
(Zanella et al., 2014, p.22).

With smart city applications, scale becomes lesa pfoblem since it is easy to make most applinatit
different city scales and (re-) development go&ager, 2019). Furthermore, a smart city is knowniti
ability to be “responsive”. This means that in ¢ast to usual measures undertaken in urban plansirop
as the construction of physical infrastructure likads that can not changed or adapted quicklyeasdy
without spending resources, a responsive featuieébeviable to react to changes with much less efférr
that matter (Bundesinstitut fur Bau-, Stadt- undifRBorschung, 2015, p.7). This quality contrastsubeal
toolbox of urban planning which is rather staticeimplemented in the built up environment. Respens
features could make a real difference when it caimengaging the rather fast and hard to prediaiiefmges
in shrinking cities.

In conclusion, there is none exact definition ofatvl smart city is and what it isn’t, rather anlaggeration
of aspects that overlap the different approachdimding a definition. Overarching and rather urcifie are
the general leitmotivs of a sustainable, resiliand environmentally friendly town. More accuratés th
includes the definition of smart cities being ore tforefront of technological advance by connecting
governance systems, public and social infrastrecwith digital and intelligent technology and busca
includes its citizens of being aware and self- sigeiin being consumers and data sources to irethas
overall efficiency of a city.

On a critical note, smart city being often usedlose proximity with resilience the question arjgbat with
being dependent on technology on such a highertsritarevel, dependence on functioning technolagy
well as cybersecurity become pressing. Can a sitgibe resilient?

4.2 Smart city revitalization approaches

Especially shrinking cities, urban spaces in despad disadvantaged cities as a whole are loolkongvays

to revitalise themselves. Find a road to stabgbiapulation numbers and find ways to regrow the lloca
economy. The Hi-Tech and IT industry presentsfitsetater to those needs (see Chapter 2.3). Edpeci
with the profit from the positive aspects of teclogical advance in terms of smart city products and
strategies, this seems like the way forward.

Experimentation grounds for new smart city techgglaean be found in these rather difficult indivitlua
circumstances since every city has a differentaeder shrinkage related problems. As these ciiies
actively trying to shape a better future for thelvs®, they are willing to go the extra mile and usany
state-of-the-art instruments to reinvent. Job aweaseems to be one of the highest priorities, esiseme
other approaches such as culture lead regenerative not always been as successful as planned, in
economic terms (Schackmar et al., 2018).

This could be partly because of the project’s reaturd partly because the measures were not fitisngcale

of the problems (Bundesinstitut fiir Bau-, Stadtd iRaumforschung, 2015). This quality contrastsuthaal
toolbox of urban planning which is rather staticenmplemented. Responsive features could makeala re
difference when it comes to engaging the challengshrinking cities.

In that regard, smart cities are linked very clggel digitalisation in general. Resulting in diffities to
know where exactly draw the line between a smayt mioject and ‘just’ a digitalisation or technoiogl
project in a city. As smart city projects are imf@tion and communication technologies that are sdrat
intelligent, they aim not only at new solutionspgmblems but also to enhance the quality of liféoige,
2018).
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This could be achieved not only by providing newsdor residents in future-oriented economic brasch
but also by marketing the city, its workforce amsl @conomic potential by actively changing the atitp
prerequisites using smart city solutions. This Ugua initiated and managed by the city adminigtna.
Bottom-up initiatives can ignite such a proceskaal politics but to work in an entire city thiarc only be
managed by a city (Libbe, 2018; Batty et al., 2012)

This results in different possible actions to umalex for any city, not only shrinking ones, to bmeo
involved in becoming a smart city.

* New revitalization approach: Active business praomttrying to attract and get smart city / high
tech firms active in this resort to resettle to moiw order, to generate new jobs and revitaliseels
as push existing firms working in the field. Buiidion existing strengths.

e ‘Standard’ revitalization approach: Use smart sibjutions to adapt existing revitalization stragsgi
as seen in chapter 2.3 and put the four pillarsustainability, efficiency people and security in
terms of smatrt city strategies forward

The City of Bochum, Germany and the City of Cin@tinOhio, USA have chosen to become smart cities
amongst other initiatives due to similar initiattsegs of structural change and population declibepicting
their efforts in doing so it comes clear that boites have different approaches in doing so. Bathsl
pursuing a rather active business promotion whef&asinnati is using smart city strategies to adapt
existing revitalization approaches.

4.3 City of Bochum, Germany

The City of Bochum is located in mid-western Gergiaragglomeration of cities called Ruhrgebiet. A
former center for coal and steel production as aglthe manufacturing industry in the State of Nonine
Westphalia. Having endured structural socioeconarhignge over the last decades, many initiatives and
strategies have been proposed and implementeceipdhkt as well as the present (Stadt Bochum, 2018;
Regionalverband Ruhr, 2013).

The most concise problems in Bochum are the dewsdop of its population over the last decades, the
economic change, spatial challenges, infrastruande mobility, city finance, social problems andusing
among others.

The population reached an all-time high in the B9@0around 435.000 inhabitants and has declined ev
since to around 365.000 in 2015, due to a bad engnim the last couple of years, it seems thaag heen
stabilized and is not shrinking anymore, even gsrbit. This Goal has been on the agenda of ysbhiics

for years. At the same time, the economy was $atgl (Peuling, 2017).

Strategies for the economic turnaround have beptemented by the city administration since the coal
steel industries shut down, but especially sinesléte 2000s, when Opel and Nokia, as the cityggdst
(manufacturing) employers, have cut jobs and ewtliythave closed their company branch in Bochune Th
city has initiated a strategy among others on theér premises of Opel, to create new jobs andaitirew
companies with future-oriented business. Todaynalustrial park called “Bochum Perspektive 2022" has
been established. A range of firms have choseretiteshere, like High Tech Start-Ups, a Technology
Campus of the Ruhr-University, Cybertech comparsad branches of bigger companies engaging in
research and development here (Terpitz, 2018). “Bimtegy Bochum 2030” is taking matters to a
coordinated citywide level with

As a city in a very dense metropolitan area, thaht to become a smart city region and is predsing
Ruhrgebiet cities to become smatrt cities, the swigrtgoal of Bochum, becoming the first “gigabity€,
where every citizen has access to a fast interomtexction. Furthermore, it aims at becoming a cefote
Start-Ups companies and firms working in develognmart city hard- and software. Mirroring the fielgnd
areas of living, housing, working and mobility aslvas IT- security (WAZ, 2018).

Bochum is building on existing strengths with itseategies to promote and foster firms working ia fleld
of smart city (technology) and further connectihgrh with strong links to education institutes. Tty is
home to nine universities with 60.000 students adidcent researchers and today the biggest empioyer
town (RUB, 2020). Connecting this potential furtherexisting economic branches creates potentsat. ¢?
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the active business promotion is the competencefirofs working in IT-security and the digital
communication sector in general (Eiskirch, 2019Bon Wirtschaftsentwicklung, 2020).

The city can offer many, economic change brown§eld an incentive for industry or start-up compaioe
stay in the metropolitan region or to relocate. Tagent situation is “overall good,” accordingastudy of
the Institut der deutschen Wirtschaft (InstituteGafrman Economy) (WAZ, 2018).

Linking and supporting these close ties has lead ¢generation of new jobs and revitalise as welbash
existing firms working in the field. The latest nbers of 2019 confirm the success of this approad00
new jobs were created in future-oriented branche20il8. Regarding the digital communication and IT-
security branch, 800-1200 jobs have been set uphiBo Wirtschaftsentwicklung, 2019).

In summary, Bochum is persuing a strategy to becarmmart city- both in terms of being smart asrn a
infrastructural focused smart city but also takadyantage of the smartness that already existseirtity
with its educational institutions and adjacent stdies. Resulting in strategies to strengthenpbgstion and
productive links, as part of the smart city initias to support Start-Ups and related enterpripesating in
the field of smart city tech.

4.4 City of Cincinnati, Ohio, USA

The City of Cincinnati is pursuing a different apach to become a smart city and push revitalization
forward, even though the initial situation was ti@tt different than in Bochum.

Located in the State of Ohio, Cincinnati is at ¢#age of the former coal, steel and manufacturidgstries
center of the US, called infamously rustbelt todBye rustbelt in general but also the City of Qimeiti in
particular have largely suffered from socioecononécline and accompaning population loss, incrgasin
numbers of declining property (values) and abandgmeperties (City of Cincinnati, 2017, Mallach and
Brachmann, 2010).

The City of Cincinnati has lost population since #050s peak number of citizens and has not reedwver

its previous population. The population declinediriran estimated 504.000 in 1950 to 296,020 in 2011.
Since then the number of the citizen has stabila®tlgrown again to about 302.605 people in 2018riV
Population Review, 2020). The natural populatiomettpment though is, unlike most other rustbeiesit
positive with a higher average fertility rate. Riéisg in positive population growth, but not outnlbaming

the losses of migration during the period of dexli§tone, 2018).

The strategies of the past were rather scatter@atnconnected by overarching strategies and owatidn.
Attempts undertaken during the 2000s have been mark comprehensive and are successfully targeting
issues and initiating revitalization (City of Cinaiti, 2017, Mallach and Brachmann, 2010).

The way Cincinnati is regenerating itself is a wigmix of comprehensive planning and outsourcing of
political constraint decisions. For example, aftears of decline the old urban neighbourhood ofréve-
Rhine was called the “most dangerous neighbourfiodde USA” (Woodard, 2016) in 2009. The city then
decided to take matters to an experimental stageutfourcing revitalization in terms of planningdan
economy to a corporate-funded and private entity,Gincinnati Center City Development Corp. Today,
seems this worked out to be a best-case exampeahdic-private partnerships: The neighbourhoodds n
only gaining residents, stopped shrinking and iswusism destination due to architectural heritagyachor
District Council, 2020; Woodard, 2016).

With the state capital of Ohio, Columbus, havingcsessfully applied for a national smart city grant
transportation, Cincinnati is seeking to becomemars city as well and has embedded this goal iitio ¢
politics, since local competition between the tadigh (Pyzyk, 2019).

Today, the city has a comprehensive strategy torhea smart city. Mainly focusing on the goal todrae

the “smartest” municipal administration nationwialed therefore become more (cost) efficient, to bexo
more competitive as a city and furthermore involmed engage citizens better through bottom-up
participation (City of Cincinnati, 2017; Pyzyk, 291

To complement the already successfull revitalizatth Over-the-Rhine the city is rolling out a fréé-Fi
Project, connecting the CBD with Over-the-Rhinengl@ public transport corridor. This will enhanbe t
efforts to further grow the economy sustainablyhwitthis part of town to foster engagement in thes
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society and bridge the digital divide. With thigoet, the city looks specifically at how smart ctgchnology
can be used and installed to help the disadvantagmdunities first (Pyzyk, 2019).

Other projects include the upgrade of infrastruetwhen necessary anyway to smart infrastructurengus
Smart Sewers and meters to save costs in the laom@md to better predict maintenance. Moreover, the
digitalization of city services leads to new po##ies like the “Fix it Cincy! app” where residentcan
submit service requests directly to the city workkis is working well especially in neighbourhoodih
derelict infrastructure or poor maintenance, dushionkage processes in the past, to highlightsaireaeed

of public attention. The open data strategy ofdifyeis one key to becoming a truly smart city,lwén open
data portal providing transparency to all dataemétd and all analysis resulting (City of Cincinna017;
Maddox, 2017).

Through projects like that, Cincinnati is using stneity strategies to adapt to existing revitaliaat
approaches. To reach its goal, to produce bettdiliqouservices and implement better (digital)
communication for citizens. Furthermore, the imgnment of public safety as well as public health lbeen

a goal (Maddox, 2017).

Concluding, Cincinnati pursues a path of re-groafter deep-decline, both economically and poputatio
wise, with a mix of public-private partnerships aaimplementing smart city strategies. Structurijhivéd
neighbourhoods are being revitalized as well ag administration “smartened” up to increase overall
efficiency.

5 CONCLUSION

Ways forward for Smart Cities in Shrinking Citiese @he strategies and approaches of the case studie
municipalities, which contribute to the revitalimat of these (shrinking) cities. It can learn frdhese
historical developments that monostructural ecooastiuctures in municipalities create difficultusitions
when this economic sector is in a crisis. Resuliimtpe socio-economic structural change, wherayeation

has consequences for the town and all residents.

However, urban planning and development have alsags subject to constant change and are constantly
faced with new challenges. Because of this, thexealkvays new challenges and impacts that musakent

into account when recruiting and locating replaceimedustries and the consequences of which for the
urban environment are often still unknown. Ther@adsguarantee of successful revitalization. Thatalig
revolution in terms of smart city is an exampletia case study cities of a rather positive natie positive
effects have outweighed the negative ones.

From the experiences of the briefly presentedexgmples, it can be concluded that there is na eleswer
to what a smart city is and what kind of initiasvihere can be involving a smart city. As well lzat there
are many ways to include smart city aspects inrugdmditics.

A step in the right direction for Bochum and Cimati to push further revitalization including smaity
developments to provide the ongoing or new reviion initiatives or strategies with new energheT
adaptability or scalability of different smart cigpproaches comes to an advantage for cities vaiited
resources such as shrinking cities are.

However, at the same time, not every municipaliég the same conditions and potential and therefore
cannot rely on the same strategy, like Bochum wéttsmart city companies. The market potentialeach
industry is limited and once established somewharattempt to locate or create it somewhere elsddime

less successfull. Also critically viewed must be incinnatis approach to outsourcing revitalizatio a
public-private partnership as urban planning isitbet of the cities immediate control.

Furthermore, on a critical note, smart city beirfiggro used in close proximity with resilience theesgtion
arises, dependence on functioning technology alsagetybersecurity become pressing. Can a smarbeit
resilient? And what does it take for it to be? Aldee dependence on public subsidies or privatesfican be
crucial to projects being initiated but it's noeal whether the city remains in control.

Another lesson learned is that the case studyscatie not shrinking anymore but due to the longrgs
(negative) effects of decline one must still speb&hrinking cities to explain the range of issaehand.
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Concluding the paper, it has to be stated thattstral economic change never stops. Replacingltheaal
and steel mining structures with more modern teldgies is not a one-time affair. The technologizale is
constantly changing and so is the one at the top.
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