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Traditionally airports and aviation areas are viewed as transit hubs and industrial parks serving
the flow of people and goods. Due to the rapid acceleration of urbanization in the 21st century,
airports have grown to be integral parts of the cities surrounding them. In many cases, this has
led to the need of developing new functions and city structure around the airport. The areas sur-
rounding the airport, but not directly serving the aviation industry are considered as aviation areas.
Aviation area development has mostly been researched from the perspective of airport develop-
ment, instead of city development. Often, the focus of today’s aviation area development projects
is on maximizing the added value from the aviation industry’s perspective, instead of focusing on
creating an urban and high-quality city.

The goal of this research is to create a new, more efficient, development framework for inte-
grating aviation areas as an urban part of the city. The foundation of the new model is based on
a literature study of the two currently most important theories on aviation area development; Aer-
otropolis and Airport Urbanism. These models are studied, and the key themes and tools of de-
velopment are recognized. These models are compared and enriched by modern approaches of
urban and real estate development and modern technology-based theories. The goal of the new
model is to create a holistic city development-oriented framework for developing aviation areas.

The new framework created in this research is a platform-based co-development model. The
new framework combines the ideologies and theories of platform-based business models and
urban city development. The new model shifts the focus from traditional value chain-thinking into
a more modern platform-based ideology. This shift creates added value over the whole develop-
ment process for all parties involved.

The new development framework is focused on three themes that work as guidelines ensuring
the quality of the development process outcomes. These themes are; Accessibility, Responsibility
and Integration. The goal of the framework is to create a more aligned vision, strategy and goals
for the development between the parties involved in the development. The framework also em-
phasizes the importance of minimizing all negative effects of the development process and keep-
ing the development process transparent throughout the process. If these themes are followed,
the developers can minimize the negative attention that large areal development projects often
face.

The new framework presents a three-phased development process that is applied to the de-
velopment project. The goal of these three chronological stages is to create a framework that
makes sure that the key themes are addressed at the right time and with the right parties during
the process. The standardized development process is also transparent for all parties and creates
control over the process.

The focus of this research is on the development of aviation areas. However, the themes ad-
dressed in this research can be applied to all large level development projects. If the framework
is applied to other development environments, some adjustments to the basic assumptions need
to be made.

Keywords: Aviation area, City development, Co-Development, Real estate development,
Platform-Based Business model
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Perinteisesti lentokentat ja ilmailualueet on mielletty liikenteellisiksi solmukohdiksi ja teolli-
suuskeskittymiksi, jotka palvelevat ihmis- ja tavaravirtoja. Lentokentat ovat kasvaneet erottamat-
tomaksi osaksi ymparoivia kaupunkialueitaan 2000-luvulla nopean urbanisaation takia. Monissa
tapauksissa tama kehitys on luonut tarpeen kehittaa uusia toimintoja ja kaupunkirakennetta len-
tokenttien laheisyyteen. Alueet, jotka ymparoivat lentokenttid, mutta eivat palvele suoraan lento-
kenttaa ja ilmailuteollisuuden tarpeita on nimetty ilmailualueiksi (engl. aviation areas). limailualu-
eiden kehittamista on tarkasteltu pitkalti lentokenttékehittdmisen nakdkulmasta kaupunkikehityk-
sen sijaan. Tama on johtanut tilanteeseen, jossa alueiden arvoa maksimoidaan lentokentan na-
kokulmasta, sen sijaan ettd keskityttaisiin luomaan urbaania ja laadukasta kaupunkirakennetta.

Taman tutkimuksen tavoitteena on luoda uusi aiempaa tehokkaampi viitekehys ilmailualuei-
den kehittamiseksi ja liittdmiseksi osaksi ympardivaa kaupunkirakennetta. Uuden viitekehyksen
perustana on kaytetty kahta tarkeinta tamanhetkista ilmailualueiden kehitysteoriaa; Aerotropolista
ja Airport Urbanismia. Naiden mallien keskeiset teemat ja tydkalut tunnistettiin ja analysoitiin. Ta-
man jalkeen olemassa olevia teorioita rikastettiin moderneilla Idhestymistavoilla urbanismiin, kiin-
teistokehitykseen ja teknologiaperusteisiin teorioihin. Uuden viitekehyksen tavoitteena on luoda
kokonaisvaltainen kaupunkikehityksen teorioihin perustuva toimintamalli iimailualueiden kehitta-
miseen.

Téassa tutkimuksessa on kehitetty alustaperusteinen yhteiskehitys - viitekehys. Uusi viitekehys
pyrkii yhdistamaan ideologioita ja kaytantdja alustaliiketoiminnasta ja urbaanista kaupunkikehit-
tamisesta. Tutkimuksen tavoitteena on siirtaa painopistetta perinteisesta arvoketjuajattelusta mo-
dernimpaan alustaperusteiseen arvonluontimalliin. Talld muutoksella voidaan lisaté kehityspro-
sessin arvontuottoa ja osapuolten saamaa lisdarvoa.

Uusi viitekehys keskittyy kolmeen teemaan, jotka ohjaavat kehitysprosessia ja pyrkivat takaa-
maan laadukkaan prosessin ja lopputuotteen. Nama teemat ovat saavutettavuus, vastuullisuus
jaintegraatio. Viitekehyksen tavoitteena on varmistaa yhteinen visio, strategia ja tavoitteet kaikille
prosessin osapuolille. Viitekehys korostaa myds kehitysprosessin mahdollisten haitallisten vaiku-
tusten minimointia ja prosessin lapinakyvyyden merkitysta. Viitekehyksen periaatteita noudatta-
malla kehittajat voivat minimoida aluekehitykseen usein yhdistetyn negatiivisen huomion.

Viitekehyksen prosessi on jaettu kolmivaiheiseksi. Vaiheistuksen tavoitteena on luoda oikea-
aikainen rytmitys asioiden kasittelylle ja varmistaa oikeiden osapuolien osallistaminen prosessin
eri vaiheissa. Lisaksi standardoitu prosessi on 1apinakyva ja luo ohjauskeinot koko yli prosessin.

Tassa tutkimuksessa luotu viitekehys on keskittynyt ilmailualueiden kehittdmiseen, mutta sa-
moja periaatteita voidaan soveltaa muihinkin suuren mittakaavan kehityshankkeisiin. Mikali mallia
sovelletaan jossakin toisessa kehitysymparistdssa, on tarkeaa tutkia viitekehyksen perusoletta-
mia ja mahdollisesti arvioida niitd uuden soveltamiskohteen puitteissa uudelleen.

Avainsanat: limailualueet, kaupunkikehitys, yhteiskehittaminen, kiinteistokehitys,
alustaliiketoiminta
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LIST OF SYMBOLS AND ABBREVIATIONS
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The part of an airport nearest the aircraft, the boundary of which is
the security check, customs, passport control, etc (Collins English
Dictionary)

The part of an airport farthest from the aircraft, the boundary of which
is the security check, customs passport control, etc (Collins English
Dictionary)

Airport Urbanism

Central Business District

Transit-Oriented Development

Intelligent Urbanism

Internet of things

Industrial internet of things

Industry 4.0

Augmented reality

Virtual reality
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1.

1.1

INTRODUCTION

Future of aviation areas and city development

Aviation has increased massively during the last few decades. The increase in the
volume of aviation has led to the increased footprints of the airports and aviation
areas. It has also been predicted that aviation volumes will double globally during the
next decades. (IATA, 2017)

At the same time, population growth and urbanization have made our cities grow at
an ever-increasing speed. (World City Report, 2016) Airports have formerly located
at the city edges, but due to the rapid increase of cities and aviation, they have be-
come integrated parts of our cities. The issue of the growth is that it hasn’'t always

been controlled, which has led to segregated areas near airports.

This has led to a situation where there are two options for the development of cities
and aviation areas. The first option is to move the existing aviation areas from their
current locations further away from the cities. By moving the airport further away from
the city significantly reducing international access to the city. At the same time, the

residents of the city also would be exposed to reduced service infrastructure.

The second option is to integrate the aviation areas as a part of the city. This option
can be seen as much more tempting compared to the first one. The integration of
aviation areas and the airport as a part of the city is supported by the fact that trav-
eling has become a part of modern living. In many cases, the traveler's journey be-
gins and ends from the airport. Because traveling has become almost a basic need
for a modern man integrating providers of these services as part of the cities seems

to make sense.

There is also a need for change in the perspective of city development. Nowadays
city development is mostly seen as an activity that focuses on creating places for
people to live and work in. A more recent approach includes the previous activities,
but in addition to these, it shifts the mindset to a more ambitious goal of making the
city function as a platform. The goal of the platform is to support the activities of its

users in the best way possible instead of just offering houses and offices.



The urbanization is changing the mindsets and actions of residents in cities. These
new approaches and needs of consumers are creating new demands and possibili-
ties in city development. Aviation area development has traditionally focused on cre-
ating an environment for the aviation industry. There is a need to shift the focus from
developing the areas only in terms of aviation to developing them in terms of city,

users, and residents.

1.2 Creating an efficient process for Aviation Area develop-
ment

There are two goals for this thesis. The first goal of this thesis is to create an efficient
framework that enables aviation areas to be developed into integrated parts of urban
cities surrounding them. The new framework is created by studying the current pro-
cesses used in the development of aviation areas and identifying the key themes and

actions of these models.

The focus of this framework is on the development of the aviation areas, the areas
that are immediately surrounding the airport, and serve the aviation industry. In this
research, the development of the airport buildings and runways is not taken into con-

sideration as it differs a great deal from the development of the aviation areas.

After recognizing the best practices of currently used development processes, these
are enriched with ideas of transit-oriented development, intelligent urbanism, real es-
tate development, smart city, and industry 4.0. These modern theories create a new

innovative approach for the aviation area and city development.

The aviation areas mostly are seen as industrial parks that create noise and pollution
that only serve the purpose of moving people and goods fast between places. The
goal is to shift the thought into a more holistic approach to the aviation areas. They
should be seen as possible areas for the cities to grow and as hubs that offer unique

locations for businesses and people.

The research is conducted as a literature study of the current theories in the aviation
area development, city development, and modern theories and technological appli-
cations. The new model is created on the base of the current aviation area develop-
ment theories, but it has added new ideas to them from the other two areas. The
validation of the new theory is conducted by comparing it with aviation area develop-

ment projects around the. The comparison is conducted as a literature review.



2. AVIATION AREAS: FROM WASTELAND TO IN-
TERESTING OPPORTUNITY IN CITY DEVEL-
OPMENT

In the context of this research, the aviation area is considered to be a larger unit than
just the actual runways and terminal buildings. In this research, the airport is seen as
a complex that includes the whole city that the airport is surrounded by. The focus of
this thesis is on the airport’s landside development and the development of the areas
surrounding the airport. To understand the preconditions and possibilities offered by
the airport for the development of landside functions, it is important to understand

also the history and future development scenarios of airports and airside functions.

2.1 History of Aviation areas — industrial transit areas

The history of airports begins in 1909 which is the year when College Park Airport
was built in Maryland, US. The College Park Airport was the training ground for Wil-
bur Wright and US military officers. The College Park Airport is still functioning, but
mainly as a historical site for the aviation enthusiast and private pilots. (College Park

Aviation Museum)

From the start, the focus of aviation development was in military applications. Interest
in civil aviation started to grow after the first World War in the 1920s. The interest in
civil aviation enabled the first commercial airports to be established. The develop-
ment was fastest in Europe, followed by the US. Airports were seen as a vital com-
ponent of the transportation value chain, that provided fast long-distance connectivity
for business as well as leisure traveling. At this point, the first problems, noise and
large needs of land, needed for operating, were recognized. The problems led to the
idea that airports should be located outside the city’s central areas. (Appold and
Kasarda, 2010)

The popularity of air traffic significantly grew by and after the 1960s due to the de-
crease in air travel costs. This created a demand for consumer services in the airports
and aviation areas. Increased demand for services led to the development of termi-
nals into shopping malls that offered services such as restaurants, movie theatres,
and even nightclubs. One major thing that led to this development was the invention

of duty-free shopping. (Appold and Kasarda, 2010) The development started in the



1960s has eventually led to the development of modern airports, which offer a variety

of different services for travelers.

Simultaneously with the airside, landside development was also an ongoing process.
However, landside development didn’t properly start until the 1970s, due to the fact,
that airports simply weren’t large enough to attract and need large scale landside
functions. In the early stages of landside development, the focus was on infrastruc-
ture and air cargo related functions. Due to the increased accessibility created by
infrastructure projects, the aviation areas became very interesting locations for pro-

duction, office, and commercial activities. (Appold and Kasarda, 2010)

Even though the landside development didn’t start until the 1970s, concepts for land-
side development had been developed both in the US and Europe as early as in the
1920s. One of the most significant and modern looking models was developed by an
American, John Nolen. The significance of this model is that it looks quite modern
even today, almost a decade later. It can be easily said that Nolen was ahead of his
time, with his ambitious development plan that divided the airport surrounding into
different sectors by the functions and users they were designed to serve. It has been
claimed (Hirsh, 2019) that the Aerotropolis model that is discussed later in this re-
search would be based on Nolen’s original idea. This further proves that Nolen’s

sectoral idea was genius.
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Figure 1. John Nolen’s (1929) Development schematics for the Airport City

2.2 Aviation area development today — Product- vs. people-
driven development

The current status of Aviation area development is studied by taking a closer look
into two of the most important theories that have emerged in the 215t century: Aero-
tropolis and Airport Urbanism. These theories are chosen because they have been

tested in practice and have resulted in promising results.

Both models are being studied because these theories have significantly different
baselines for development. The goal is to find the key themes and tools that are used
to guide the development process in both models. The differences in these models
demonstrate the difficulty of taking all factors into account and creating successful

results in the development of aviation areas.



2.2.1 Aerotropolis: Aviation areas as emerging business hubs
In the 21t century, aviation areas have developed into globally important transport
hubs that have created new emerging business districts around them. Two major
theories have emerged on how aviation areas should be developed. First is the Aer-

otropolis concept that was introduced by John D. Kasarda in the 2000s.
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Figure 1. Schematic of the Aerotropolis Model (Kasarda, 2010)

As seen in the picture above the modern aviation area consists of two areas; the
airport city and the aerotropolis. The airport city is the area directly around the core
of the airport, the terminals and runways. Airport city's functions and users are mostly
parties that are directly involved in aeronautical activities or have some airport-re-
lated activities. Typical users of the airport city are for example hotels, airlines, and
commercial users like kiosks and fashion shops. (Kasarda, 2010)

The aerotropolis is the area around the airport city. In these areas, the main focus is
on the easy accessibility of people and goods. The accessibility to the aerotropolis is
guaranteed by the airport’s infrastructure. These areas are good locations for exam-
ple for manufacturing goods, office hubs, and residential use. (Kasarda, 2010)



Currently, numerous aerotropolises are being developed or have already developed
around the world. In Europe the Schiphol airport can be seen as an aerotropolis
(Kasarda, 2010), the same thing can be said about the Dulles airport (Appold and
Kasarda, 2013) and the Zhengzhou airport in China. (Kasarda, 2019) It is important

to notice that the development pace and style has varied a great deal in these cases.

The Schiphol aerotropolis has been developed over a long period, starting from the
1960s. The development has been carried out with the help of an outside company.
(Kasarda, 2013) In the Zhengzhou airport case, the development has been a very
rapid process, lasting only a little over a decade and the results speak for themselves.
The Zhengzhou Airport Economy Zone (ZAEN) has a GDP of 11,5 billion US dollars
and the area employs over 250 000 workers, manufacturing for example iPhones.
(Kasarda, 2019)

As seen from the picture above, the focus of Aerotropolis is developing the aviation
area with business and industrial premises. In the aerotropolis model, there is no
residential development near the airport area. This might cause a development pat-
tern that causes highly segregated districts near the airport, which is opposite to the

often-mixed urban structure CBD-areas competing for users with aviation areas.

Likely, the segregated city structure will not maximize the potential value of the de-
velopment area, due to the lower usage rates of buildings compared to mixed urban
structure area. Synergy benefits of a mixed development structure can be found for
example for restaurants, that can offer lunch for the office users and dinner for the
residents of the area. These types of multipurpose premises often offer the highest

value for the real estate developer also.

2.2.2 Airport Urbanism: A user-based approach to the aviation
area development

The second major concept currently used in landside development is the Airport Ur-
banism (AU). The concept of AU is developed by Max Hirsh in the 2010s. Hirsh
claims that the biggest difference between the AU and its competitors is that the AU
focuses on the customers and collaboration between different stakeholders of the
development. In other cases, the development is often steered by a product-driven

approach, this is the case also in the aerotropolis-model.

The primary customers of the AU model are divided into three groups - passengers,
employees and residents. The goal of AU is to figure out the needs and desires of
these three groups and create such an environment that fulfills them as well as pos-

sible.
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Figure 2. The three most important groups in the development of landside ar-
eas according to the AU model (Hirsh, 2019)

According to Hirsh, if the user’s requests and desires are considered in the planning
phase of the development, the project’s added value will increase. The added value
is created by user satisfaction, which leads to a higher interest for the area also
amongst potential non-aeronautical users. The created interest can lead to lower va-
cancy rates and yields which significantly increase the development profits. (Hirsh,
2019)

In the best-case scenario, these actions can create a snowball effect that results in
the aviation area becoming the most interesting place in the city. This sort of devel-
opment has been conducted for example in Singapore’s Changi international airport
and areas surrounding the airport. These areas are nowadays popular places for
weekend getaways for the locals because the area hosts a large number of restau-

rants, accommodations, and shopping. (Hirsh, 2019)

The AU model has been tested in practice in several locations around the world. One
of these places is in Finland, the Helsinki-Vantaa airport. The model was tested in
practice as a two-stage process. In the first stage all-important parties — municipality,
real-estate developers, and airport authorities — participated in a set of workshops.
The goal of these workshops was to identify the best development opportunities for
the landside. (Hirsh, 2019)

In the second stage, after identifying these development potentials (tourism, enter-
tainment, aviation training and fine arts) the group formed different strategies to make

these ideas into reality. (Hirsh, 2019) After this process, the parties started to execute



these strategies. Results are still to be seen because these development strategies

are long processes that take a lot of time in implementing.

AU and Aerotropolis models both suggest that the landside real estate development
should be outsourced from the airport authorities to a separate development com-
pany. Outsourcing ensures that the company has enough bandwidth, experience and
expertise in real estate development to make the development into reality. (Hirsh and
van der Horst, 2018)

The other factor that needs to be considered is that the aviation area has a bigger
chance of gaining the maximum potential non-aeronautical incomes if the real estate
development is conducted successfully. The airport authorities also have a lot to gain
from maximized real estate development revenue. Real estate development is a po-
tentially very lucrative business, that can offer steady cash flow independent from the

aeronautical revenues and charges of the airport. (Hirsh and van der Horst, 2018)

2.3 Future role and development of Aviation areas into destina-
tions and parts of modern cities

Today, key groups in the development of aviation areas are airport authorities, real
estate developers, construction companies, municipalities, governments, and key
users like hotels and airlines. The most important group is the airport authority and
municipality, because in most cases these two have possession of the land in the
aviation area and control over the city planning process. If the airport authorities and
the municipality is not committed to the development, it is very hard to see how to

create a functioning development process or results.

In the future, the role of users might be highlighted, especially if aviation areas want
to attract non-aviation related tenants. These tenants don’t have any natural reason
to locate their operations near the airport, which makes luring them into the area a

lot harder.

In this scenario, the developers must excel in creating such a tempting city environ-
ment and projects, that will also have features that attract the non-aeronautical ten-
ants. Success in luring in the non-aeronautical tenants could create huge business
potential due to the sheer number of potential tenants compared to the case where
there are only tenants that are working in the aeronautical industry. Taking the users
along in the early stages of the development process to find out what features they
appreciate in the product, could create a key competitive advantage for aviation ar-

eas in the future.
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For all the parties named above the incentives in the development are a little differ-
ent. The municipalities want more taxpaying companies inside their borders, the air-
port authorities want to create a new revenue stream from their currently ineffective
land assets and the users want a good —offices, houses, and factories — with reason-
able prices and good access. The problem with these incentives is that every party
naturally wants to maximize its gained value. The key to solving this dilemma is align-

ing the goals of different parties and trying to create a win-win situation for everyone.

In the alignment process, the best solution according to both Kasarda (2010) and
Hirsh and van der Horst (2019) is to create a separate organism that is responsible
for the development process. This organism should include members from all the key
parties and should have a big enough mandate for decision making to help the de-

velopment process.

Currently, the development trend is going to more of a user-based approach. The
popularity of the user-based approach can be seen when one takes a look at the
customer base of Airport Urbanism, the father of this school of thought, you can see
that most of the biggest airport authorities or their development companies are
amongst AU’s customers. In addition to the user-based approach, the ESG-values
(Environmental, Social, Governance) are key drivers in today’s development pro-
jects. The ESG values are especially important in the aviation area development due
to the noise and air pollution caused by aviation activities performed right next to the

developments.

COVID-19 as possible a trigger for the development of the aviation areas

The biggest change in aviation in the coming years will probably be caused by covid-
19, Coronavirus that developed into a global pandemic during the winter of 2020.
This pandemic has had extremely rapid and large effects on the aviation business.
The short-term impacts that are already visible have been catastrophic due to travel

restrictions, that have caused almost all aviation activity to stop for several months.

As this research is being written the short-term impacts of covid-19 have hit the air-
lines and airports extremely hard. These businesses are reporting zero revenues
from Q1-Q2/2020. However, the fixed costs are still running, and this has caused

massive financial issues for these parties extremely rapidly.
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The long-term effects can only be guessed while this thesis is being written. Some
have guessed that the industry will never fully recover from the impacts of covid-19,
due to the new ways people have organized their business and living. Others are
guessing that after the situation is under control and restrictions can be taken away,
the business will continue as usual. The truth will probably be a mix of these two

scenarios.

One thing however is for sure: The covid-19 has shown how vulnerable the aviation
industry can be. This could increase the interest of airport authorities to find non-
aviation related income sources, that have different financial cycles compared to the
aviation business. Landside real estate business could be one of these. The real
estate business has much slower reactions to the financial crisis, due to the long

lease contracts and the possibility of attracting non-aviation tenants.

Airside- and landside functions could be organized in a way that they would have
different scopes in generating revenues. The landside should be seen as a generator
of steady revenue over long periods. For this to be possible, there should be a sep-
arate organization controlling the landside development and managing the devel-
oped properties. A separate organization can ensure the quality of the management
due to having enough bandwidth and expertise in this area. It is also easier to focus
on one business operation instead of trying to balance between multiple separate

functions.

From the city’s perspective, the integration of aviation areas as part of the city struc-
ture is also an area of key importance. If the aviation areas would be developed into
urban city districts the effect of covid would not be so drastic. Currently, aviation ar-
eas have been turned into ghost towns, since the airport is mostly closed, and the

office tenants are mostly working from home.

It has also been predicted that the aviation industry and the passenger numbers
would not recover from the covid crisis into the levels they previously were. If the
scenario of passenger numbers recovering slowly, and not even fully recovering will
happen, the aviation areas that are depending fully on aviation-based operators will
be in big trouble. In the worst case, this scenario leads to a situation, where the al-
ready developed aviation area turns into the field of empty offices, retail parks, and

logistic buildings that are almost worthless.

To avoid the ghost town scenario the urban mixed-use scenario should be imple-
mented. If implemented successfully the area would remain as an active urban dis-

trict due to the residential developments that keep the city lively. This could create
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more opportunities for city development also and serve the city in the long run. Cre-
ating a heterogenous fully functioning urban city district instead of a homogenous

transit area could also serve the city’s best interest.
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3. URBAN THINKING AND CITIES IN MODERN
SOCIETY

Urbanisms refers to the school of thought that originated in the late nineteenth cen-
tury. The original goal of urbanism was to create an autonomous activity that focuses
on the spatial organization of the city as a totality. Since the launch of the term it has
also been widely used to describe a way of living in the cities and as a term in urban
design that emphasizes the human behavior and experiences in the built environ-
ment. Even though the three meanings urbanisms are differing widely, they cannot
be thought of as completely separated because all of them have a big impact on how

people live in the cities. (Beauergard, 2005)

In this thesis the focus is mainly on the original meaning of urbanism, studying the
city as a spatial organization from city planning’s perspective. In more detail, the fo-
cus is on the more modern approaches to urbanism: the transit-oriented urbanism
(TOD) and the intelligent urbanism. These schools of urbanism seem to fit the devel-

opment frameworks of the aviation areas better than other schools of urbanism.

Alongside with city development, real estate development is a key activity in the city
planning and transformation process. In the context of this research, the focus is
mainly on the different types of development processes and the actors of these pro-
cesses. The goal is identifying different processes and parties involved in these pro-
cesses and finding out which of these processes could be applied in the aviation area

development to gain the best results possible.

3.1 New Urbanism — Adding new tricks to the book of city plan-
ning
Modern city planning has returned to its roots: the human-scaled design - now called
New Urbanism. The post-World War development of urban sprawl and mostly car
accessed cities has been replaced by the design principles of walkable and dense
urban centers. However, the principles of urbanism have been boosted with newer
solutions such as effective public transportation system within the cities and new
building types that make new urban centers even more diversified and interesting for

people. (Congress for the new urbanism)
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3.1.1 Transit-oriented development
Transit-oriented development (TOD) aims to reduce the trips taken by car and in-
crease the number of trips traveled by public transportation methods. This goal is
achieved by developing efficient public transportation networks, such as local trains,
to areas that formerly have been mainly accessed by car. This reduces the land
space needed by the car-oriented transportation system, leaving a larger portion of

the land to be used in city development. (Victoria Trasport Policy Institute)

Areas near new transportation nodes, for example, train stations, can be developed
into high-density urban centers that are walkable mixed neighborhoods. The density
is always highest near the node and density decreases as you go further away from
the node. The distance between the transport nodes should be short enough so that
all the areas can easily be accessed with non-motorized transportation. (Victoria

Transport Policy Institute)

For assessing the city development and plans from TOD’s point of view, the Institute
for Transportation and Development Policy (2017) has established a uniform assess-

ment tool. The tool is assessing the development through eight key aspects of TOD

that are:

1. Walking — Developing neighborhoods that promote walking

2. Cycle — Prioritize nonmotorized transport networks

3. Connect — Create dense networks of streets and paths

4. Transit — Locate development near high-quality public transport
5. Mix — Plan for mixed uses, income and demographics

6. Densify — Optimize density and match transit capacity

7. Compact — Crate regions with short transit capacity

8. Shift — Increase mobility by regulating parking and road use

This tool is a great mirror for developers aiming to use the competitive advance given
by the TOD in the validating their plans in the eyes of the public. It is also a good

checklist for the designers in making sure that all the aspects are taken into account.

One major benefit of TOD is achieved when the city will become less car-dependent,
the sustainability values often increase. The sustainability of an area in TOD consists
of three factors that are environmental effects, social equity and economic develop-
ment. (Renne, 2009 A)

The environmental effects can be reduced due to a denser city structure that leaves

more space for green and natural spaces that can for example increase air quality
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and resident satisfaction. (Renne, 2009 A) The economic and social effects of TOD
can be seen from a study that assessed three suburbs in the US that had been de-
veloped with the TOD method. The study found that the properties located in an area
with mixed land usage, high density, and close to a transportation node are very
attractive to homebuyers. These properties were also sold with a premium, whereas
similar properties in less dense and accessible areas were not. Positive social effects
of the TOD can also be seen because the walking-friendly dense city promotes a
healthy lifestyle due to its encouragement for walking and other non-motorized trans-

portation forms. (Renne, 2009 B)

3.1.2 Intelligent urbanism
Intelligent urbanism (IU) takes a more socio-economic viewpoint to urbanism com-
pared to transit-oriented development which is a city planning oriented viewpoint to
urbanism. In IU the goal is creating a more wholesome experience of a city to its
users, compared just offering a well-planned city. The experience of a wholesome
city is created by taking a much broader look into the attributes of the area compared
to just focusing and measuring for example transportation systems, demographics,
and densities of different areas. The focus is on taking the softer values, such as

nature and history, into account in the development process. (Benninger, 2002)

Benninger (2002) has developed ten common principles of intelligent urbanism to
guide the areal design process. The principles that need to be considered in the de-

sign process are:

A balance with nature
A balance with tradition
Conviviality

Efficiency

Human Scale
Opportunity matrix

Regional integration

© N bk owbdh-=

Balanced movement

©

Institutional integrity

10. Vision

From these ten factors, the most unique ones for intelligent urbanism are the first
three principles. The weight of these three principles is significantly different from
most of the other urbanism models, which usually see these factors more as minor

details.
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In the first principle, the goal is to make such development that leaves as much nature
untouched as possible and even conservation on some parts of the development
area. In the second principle, Benninger states that the tradition and culture of the
area need to be considered in the early stage of development. Via tradition, the area
can create unique signal systems and spatial order of urban settings that can make
the area differentiate from its competitors and increase the attractiveness of the area
significantly. The third principle of conviviality seeks to create such urban areas and
spaces that they encourage people for social relations and interaction. This enables

the development of areas into strong communities. (Benninger, 2002)

The other seven principles are not unique to intelligent urbanism; however, they are
seen in a different light compared to many of the other models. For example, IU sees
that the performance achieved by efficiency needs to be balanced with a reasonable
consumption of resources. This is different from many other models that see effi-
ciency as a value itself, without speaking out much about the balance of resources

that are consumed and needed for executing the plan. (Benninger, 2002)

The idea of overall reasonability and responsibility in design is also considered in the
last principle: Vision. The importance of vision for the larger development area can
be recognized as an area of key importance. The vision needs to be fulfilled for the
other nine principles to be fulfilled. (Benninger, 2002). If the vision is not defined and
kept in mind during the development, the results will not be aligned with the original
vision. This creates a high possibility of the areal development turning into multiple
singe plot developments that are combined into an areal patchwork, instead of a

wholesome areal development.

As seen above the important difference between other schools of urbanism and in-
telligent urbanism is that intelligent urbanism pursues to design the area as a single
organism instead of optimizing one feature of the area. As seen on the principles of
the model discussed above, the model is multimodal and combines city planning as-

pects with softer viewpoints of culture and sociology.

3.2 Future of urbanism and cities

The new urbanism and its schools including transit-oriented development and intelli-
gent urbanism are the way we are currently designing cities and urban areas. These
current development models and ideas of new urbanism are supported by the current
megatrends like the concentration of the population, urbanization, and excessive

consumption (Sitra, 2020). At the same time, the megatrends are also challenging
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the current development models by creating new technical solutions for existing prob-
lems. For example, the transportation network will most likely go through massive
changes soon due to Mobility as service (MaaS) solutions and autonomous vehicles
(AV). These new emerging technologies will likely change the way we plan and con-

sume the cities we live in.

On the other hand, the megatrends are also adding preconditions to urbanization and
urban planning in the form of giving us knowledge about things happening around
us. Typical examples of these phenomena are climate warming and decreasing bio-
diversity, which highly affect the solutions made in urban planning. In this light, it is

important to focus on using resources wisely in the development projects.

Usage of land and construction materials can vary a great deal in different projects,
in the best case they are used wisely and efficiently in the development projects.
Wise and efficient usage of resources is likely to add value significantly to the devel-
oped area and projects. Especially smart energy production and consumption solu-
tions will probably be an area of key importance in the future of city development and

adding value to the developments.

By combining the ideas from the TOD and the IU, one can easily see a development
framework that would be resource-efficient in multiple ways. In this framework, the
factors from TOD would be used to create an efficient public transportation network
and high-density nodes. The efficient transportation network will save large amounts

of energy and time over the usage period compared to a more car-oriented area.

Another good aspect of dense developments is that they enable a possibility for cre-
ating efficient create local energy networks and solutions. The principles of U would
enable the possibility of maximizing green areas. These green areas are working as

tools for binding carbon oxides efficiently increasing the sustainability of the area.

In addition to the resource efficiency, the high-density walkable areas connected by
urban greens can create very pleasant areas for their users. In the best case, this
could result in an area that would have a strong community and host various activities
around the clock. These goals can be achieved by ensuring mixed demographics
and creating semi-public places such as parks and plazas where people can have
haphazard meetings with each other. The attractiveness of these plazas and parks
can be boosted with for example tying the themes of the plazas to local history and

building restaurants and other services near them.
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3.3 Real estate development as a tool for creating urban envi-
ronments

To understand real estate development and the business network it functions in; it is
important to look at the larger picture. Real Estate development is an integral part of
the whole real estate industry which consists of real estate development, construction
contracting, real estate investment, property transaction, leasing, real estate admin-

istration, and real estate maintenance. (Rakli, 2012)

The decisions made in the real estate development process will have direct impacts
on other parts of the real estate business and ultimately on the way, we as consum-
ers, live and use the built environment. So, without any hesitation, it can be said that

the real estate development has a big impact on society also on a larger scale.

Due to the multidimensional character of real estate development, it is hard to create
a uniform definition of it. However, a few holistic and somehow accurate definitions
for this business are found. Rakli (2012) has defined real estate development as the
part of real estate business, of which the goal is increasing the value of the property
or an area by investments. Miles, Netherton and Schmitz (2015) define real estate
development as the process of bringing built space to fruition. The process is starting

from an idea and ending with consumers occupying the completed physical space.

It also hard to determine who the real estate developers are, since most of them don’t
have a degree that prepares you to be a developer, nor is there a single career path
to becoming a developer. Developers often have a background in architecture, civil
engineering, or business. However, developers are having different backgrounds,
they usually have at least one thing in common; they have a vision and they are
willing to work hard and overcome difficulties to achieve this vision. Due to the diffi-
culty and longevity of the development process, many of the developers are special-
izing in a certain product category. The most common products of developers are
office space, warehouses and light industrial facilities, retail shops and shopping

malls, and housing. (Brown, 2015)

3.3.1 The real estate development process
The real estate development process is a long and complex process that involves
numerous different parties. The process can last multiple years and the parties in-
volved are changing as the process goes on. The parties involved in the development
process are usually at least; The development team, public sector actors like munic-

ipalities, market study- and feasibility consultants, and designers. (Miles et al, 2015)
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There are multiple different forms of the real estate development process. This re-
flects on the fact that there is no single process that will work in all the development
scenarios. The different development processes are classified into four different
groups by Healey (1991); equilibrium Models, event Sequence models, agency mod-

els, and structure models.

In the context of this research, the focus is on the second group of development
models; the event sequence models. These models are mainly focusing on the man-
agement of the different stages of the development process and see these factors

from the real estate development industry point of view. (Ratcliffe et al, 2004)

Table 1. Different models of real estate development

Miles et. Al (2015) Cadman, Topping (1995) Kykyri, Kiiras (2005)

T — IdeaInception | .. Initation . Search of development

I — Idea Refinement | . Evaluation | Current state analysis
e Creating new
£ 3. Feasibility Acquisition . businessplan
] 4 Contract Negotiation Design and Costing Marketing and Sales
qé 5. Formal Commitment Permissions Construction contracting
¢_% 6 Construction Commitment Design
% Completion and formal
Q 7. Opening Implementation Construction

Property, Asset, and
8. Portfolio Management Let/Manage/Dispose Completion

As seen from the table above, the real estate development process and its phases
vary a great deal depending on which development model is being studied. Based
on these well-recognized models presented in the table, it is easy to say that there is
no one right way to conduct the real estate development process. The different pro-

cesses are emphasizing different aspects of the process.

The Miles et al model has the biggest emphasis on the earliest stages of the process.
The focus is on creating the best possible development idea and gathering the best
available consortium to getting the actual work done. On the other side of the spec-
trum is the Kykyri - Kiiras -model, which has a big focus on the economical and con-
struction contracting side of real estate development. Another notable fact Kykyri —
Kiiras -model is that the process ends when the building is complete. In the other two
models, the viewpoint is also on the time the building is in use instead of just on the

development and construction phases.

Even though all the models have different stresses on the phases of the process,
they all still have a lot in common. All of them start from the process by analyzing the

best possible property to be developed. After the suitable property has been found,
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the new business plan, also known as a development plan, is conducted. After this,
the actual development job starts, either by starting the designing or customer acqui-
sition. It can also be seen that in every model, the goal of the process is adding the

maximum amount of value to the property by different development scenarios.

There are also different types of development processes depending on the devel-
oper’s goals and development abilities of how far they want to develop the land and
enjoy the potential value rise. Some developers are focusing only on developing the
land from agricultural use, through zoning, into sellable plots. In some cases, the
developer focuses its capabilities into a single product type, for example, office
space. These types of focused developers often only develop a certain type of build-
ings. In this case, the developer could buy large quantities of the land but only de-
velop the offices to the final stage themselves and sell the other units, for example,

residentials, as plots to different developers. (Brown, 2015)

3.3.2 Roles of different stakeholders in the real estate develop-
ment process

The key stakeholders in the development process are the developers, authorities,
designers, technical consultants, landowners, construction contractors, investors,
and users. These stakeholder’s roles may vary a great deal between different devel-
opment processes, due to the many different case scenarios. Most of the real estate
development cases need numerous approvals from the authorities, so their involve-
ment and commitment are extremely important for the development process to be
successful. Authorities approvals are needed for example in rezoning the developed
parcel of land. (Miles et al, 2015 p. 29-45)

Developers role is highly dependable on the development model used

The role of a developer can vary a great deal between different cases. Developers'
role can be either a consultant styled actor or on the other hand, the developer can
be a speculative landowner. In most cases, the developer is something in between
these two. (Miles et al, 2015 p.29-45)

In the consultant scenario, either the landowner or the tenant can hire a consultant
developer to manage the development process on behalf of them for example for a
fixed fee. In this scenario, the developer’s risk and profit expectation is restricted to
the fixed development fee and possible success fees. On the other side of the spec-
trum is the owner-developer who owns the property under development and provides

all the equity needed for the development process. This leads to much greater risk



21

compared to the consultant developer model, but also creates a chance for higher
profits. (Miles et al, 2015 p.29-45)

Something in between the consultant developer and owner-developer is the joint
venture development model. In a joint venture development, the developer has a
shared profit-risk companionship with an outside institution. Quite often the develop-

ers' joint venture companion comes from the finance world. (Miles et al, 2015)

In some cases, the developer’s joint venture partner can be a contractor, but there
are some legislative restrictions, for example in the US, for this developer-contractor
model. The developer-contractor model is also possible without a joint venture struc-
ture. This type of double role is quite common for example in Finland where large
contractors also have separate divisions that are focused on real estate develop-
ment. In this scenario, all development division projects are built by the contractor

division of the same company. (Kiiras and Tammilehto, 2014)

Landowners can also be real estate developers. As said in chapter two, it is common
that the airport authorities own large areas of land and work as developers them-
selves. The other popular option for the landowner-developer-role is founding a sep-
arate development company, which works under the legislation of the parent com-
pany. This development company is focused on developing the parent company’s

land possessions. (Kiiras and Tammilehto, 2014)

One important and often used development model is the public-private-partnership
(PPP). In this model the authorities and private developers work together over the
development process, sharing the risks and the profits. The benefit of this model is
that the public resources, such as land ownership and land clean-up grants, can be
utilized efficiently. The public resources used in the development, are thought to be
paid back after the development is completed. The city’s returns will result in, for
example, increased tax revenues. Another possibility that the city can use for gaining
the advantage of PPP-development is assigning areal structures like plazas to be
built by the private developers instead of building them by public funding. (Brown,
2015)

3.4 The future possibilities of aviation areas as a platform for
urbanism and real estate development

In the development of aviation areas, it is important to notice that the scale of devel-
opment is often very big. This can lead to situations where the tools of real estate

development might not be sufficient enough. In this type of large scale development,
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the importance of creating the vision for the areal city development is highlighted.
This is caused by longe process time and a large number of parties involved. If the
vision is not considered the process can become very hard to steer. After the areal
vision and master plan have been composed the developer's focus can shift to

smaller areas like individual plots.

In the development of the areal masterplan, it is important to include the local author-
ities and possible users a part of the process. By engaging these groups in the de-
velopment, the developers are making a favor for themselves, for the future devel-
opment stages. If the authorities and users are included as part of the large-scale
development process, and all parties accept the vision and idea behind the master

plan, the possible resistance in the later development phases is likely much smaller.

New urbanism provides a great set of tools for creating the masterplan and vision for
the landside areal development. The ideas of the transit-oriented development seem
to fit the principles of aviation area development discussed in chapter 2., without any
major problems. One major upside of using TOD in the scenario on landside devel-
opment projects is, in most cases, the already existing efficient transportation net-
work around the airport. The fact that a large portion of the infrastructure might be
already built, saves a lot of costs and time in all the development phases. The biggest
downside is the preconditions caused by the airport, which can make following the

TOD principles in a purist way quite difficult.

Ideally, the center of the development area would be the airport due to its nature as
a transportation node. However, in most cases, this might not be possible for exam-
ple due to the noise, air pollution, footprint requirement, and the parking facility needs
of the airport activities. The solution for this problem could be ensuring a needed
amount of transport nodes inside, preferably, walking distance away from the airport

core, the terminals.

By developing these nodes near the airport there is a possibility for creating a transit
corridor between the airport and the other transportation nodes. The nodes further
away from the airport should be developed into a mixed-use. The mixed-use is sup-
ported by the fact that the airport preconditions are lessened by the distance. This
makes for example residential development possible in nodes further away from the

airport core.

One possibility could be to divide the development area into two separate sectors,
where the airport would work as a commercial center of the area and the node next

to it would work as a residential center. This model might not create a 24/7 community
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due to the homogenous developments, but it might trigger the development in later
phases. Ultimately this type of development could result in two connected nodes,

forming a larger area that would function as one mixed-use urban center 24/7.
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4. INDUSTRY 4.0 AS AN ENABLER FOR URBAN
CITIES

Industry 4.0 (14.0) refers to the fourth industrial revolution, in which the computers
will become autonomous and self-learning systems operating on large amounts of
data. This creates a possibility for the cyber-physical systems to emerge and deletes
the need for human interaction and decision making between different machines.
The current applications of Industry 4.0 are mostly in the manufacturing industries,
where factories can be fully automated via Data, |loT, and IIOT solutions. New pro-
duction methods such as 3D-printing that are integrally connected to Industry 4.0

have also emerged in recent years. (Marr, 2019)
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Figure 3. Timeline of industrial revolutions (DKFI, 2011)

Even though the 1-4.0 is currently seen as a revolutionizing set of tools and applica-
tions for the manufacturing industry it also has a large number of applications in the
built environment. The schematics of I-4.0 are most often used to describe the smart
city concept and the possibilities it offers. The early adaption of 1-4.0 applications in
the city- and real estate development projects could create a unique competitive ad-

vance for the projects. It is also likely that the projects adapting the new possibilities
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and methods can gain efficiency into their processes and create better products re-

sulting in better business cases for the developers.

In this research, the focus is on smart city applications of the industry 4.0, since the
smart city will most likely be a reality soon, that should be considered in development
projects. Another focus point in the concepts made possible by modern technologies

is the platform economies.

Platforms are changing the needs and possibilities of the city of the 215 century. The
emerge of platform economies has already changed the consumers' behavior in cer-
tain businesses. More applications of platforms are likely going to emerge, and these

will permanently change how we see and utilize the built environment.

4.1 The future of urban cities - Smart City 4.0

To be able to use the principles of Industry 4.0 in developing a smart city structure,
it is important to understand the basics of both concepts. Industry 4.0 and smart city

concepts are built for different purposes but have a lot in common.

The principle and concept of 1-4.0 are developed for the needs of the manufacturing
industry. This means that they are not directly applicable to cities, even though the
same themes can be applied to city development. The smart city concept is devel-
oped for city development but doesn’t offer practical solutions for project-level devel-
opment. Both concepts and their key elements will be introduced in the next chapters
and then the applicability of combining these concepts in creating a Smart City 4.0 is

assessed.

4.1.1 Industry 4.0 -Concept
The Industri (Engl. Industry) 4.0 concept was launched by the German government
in 2011 as a part of their strategy to strengthening the Germans manufacturing in-
dustries' position. Since then the industry 4.0 (I1-4.0) has become a buzzword
amongst industry professionals and it is used in multiple different contexts and it has

gained multiple meanings in the words of the marketing men. (Hermann et al., 2015)

What makes the 1-4.0 so interesting, is first the fact that for the first time we can see
an industrial revolution beforehand and not just observe what has happened in his-
tory. The other aspect why the 1-4.0 is so interesting for many parties is the predicted
incremental increase in production efficiency. The efficiency increase is gained by
creating new business models and operational excellence compared to the action

models. (Hermann et al., 2015)
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Components and Principles of Industry 4.0

Industry 4.0 composes of four different components which are the Cyber-Physical
Systems (CPS), Internet of Things (loT), Internet of Services (10S), and Smart Fac-
tory. The first three components are systems and applications that enable the exist-
ence of the Smart Factory. All of the four components are concepts that rely on mod-

ern computation technologies. (Hermann et al., 2015)

To make the components transform into reality actions six design principles for im-
plementing the [-4.0 concepts have been identified. The design principles are In-
teroperability, virtualization, decentralization, real-time capacity, service orientation,
and modularity. The components and principles can be converted into a table that
visualizes the relations between the principles and components. (Hermann et al.,
2015)

Table 2. Components and Principles of Industry 4.0 (Hermann et al., 2015)

Cyber-Physical Internet of Internet of Smart

Systems Things Services Factory
Interoperability X X X X
Virtualization X - - b, 4
Decentralization X - - X
Real-Time Capability - - - X
Service Orientation - - X -
Modularity - - X -

The four components presented in table 2. are enabled by using the six design prin-
ciples when developing new processes and creating pilots in the manufacturing in-
dustry. The most important of these components are the Cyber-Physical systems.
CPS applications are needed to make the other components work as a system be-
cause the CPS is the link between the physical machinery, production activities, and
the data controlling these. A good example of a CPS is an RFID tag, that makes
machines recognize and individualize the products they are working on. This reduces
the need for human interactions in the production to near zero. (Hermann et al.,
2015)

Interoperability, integration, and standardization as key factors of successfully imple-
menting the Industry 4.0

The four components have a key role in implementing the ideas into practice. How-
ever, many researchers have come to understand that the implementation is hard.
The six principles are identified to help with the problem of implementing the compo-

nents. The six principles are the guidelines for developing the production facility to
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be 1-4.0 compatible. (Hermann et al., 2015) The integration between the different
systems and standardization is an area of key importance in the implementation. This
integration process is needed to create such CPS’s that can communicate with each
other and will lead to the possible realization of the Smart Factory on a larger scale

than is currently possible. (Kagermann et al., 2013)

Industry 4.0 development is an ongoing process that will most likely incrementally
change the way our production is organized. The early adopters of these new fea-
tures and methods demanded to succeed in the era of the 14.0, will most likely gain
a substantial competitive advantage compared to late adopters. (Kagermann et al.,
2013) This makes the adaptation and integration of I-4.0 principles and components

an extremely important factor for the built environment and aviation areas.

4.1.2 Smart City-concept
The importance of smart cities is an ever-growing topic since it has been predicted
that 70% of the global residents are living in the cities by 2050s. This means that the
current structures of cities will be under tremendous stress. City growth creates a
need for new, more reliable and efficient, ways of organizing the infrastructure of
cities in the future. (Kondepudi, 2015)

What is a Smart City?

The term Smart City is told to be invented in the USA by the technology companies
IBM and CISCO to represent the ideal of a city, being connected by ICT automation.

Defining exactly what the Smart City concept is all about is hard due to varied usage
of the term in different contexts. However, one can say that the Smart City-concept
is focusing and consisting of the following themes: Modern technologies (ICT, loT,
MaaS), Economy, Governance, Environment, and Societal. The goal of the smart
city is to create solutions that organize some of the earlier themes more smartly than
before. Usually smarter is considered to mean solutions that are enabled by the new

technological solutions. (Kondepudi, 2015)

The complexity of the smart city network can be seen below in Figure 5. The figure
also shows the relations between different components and characters of the con-
cept. Characteristics show the different areas needed for creating a smart city-ori-
ented development process and components are the enabling factors that allow the
process to flourish. However, the roles of components and characteristics can

change throughout the process. (Sanseverino, 2017)
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ECO Smart Economy
ENV Smart Environment
GOV Smart Government
PEO Smart People
MOB Smart Mobility

l ‘ LIv Smart Living
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Figure 4. Characteristics and Components of Smart City (Sanseverino, 2017)

The goal of the smart city; improving the quality of life with solutions enabled by ad-

vanced technology

As mentioned above the smart city has a big focus on technological applications and
benefits these solutions offer for the users. It can also be seen that the technological
smartness gives the city a chance to be more sustainable, improve quality of life, and
even improve the city itself. This means that the technology has an enabling role in
the development. This is a very important point to notice because no matter how
advanced technology the city is using if it is not creating an improved quality of life
and increasing sustainability, people probably don’t choose that area as their primary

residential area. (Kondepudi, 2015)

In the case of a smart city, sustainability does not only mean the better state of the
surroundings and nature. The sustainability is more an overall ideology and term for
improving the quality of economic, social, and environmental choices made in the
development and usage of the city. It is also important to understand that increasing
the city’s quality of life is the area of key importance, even in the case of the smart
city. To increase the quality of life, the smart city should be built for people, not as a
showcase of modern technologies. This is the difference between a smart city and a
digital city. The design should always start from the needs of the citizens and the

technology has an enabling role. (Kondepudi, 2015)
People’s role as the core of a smart city

The people-focused approach is also supported by Saseverino (2017) who mentions
that the smart city is formed on the community that it attracts. Because the community

has a centric role in the results on the development, the community should have a
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chance to affect the development process. Modern technology solutions such as so-
cial media make it easy to take public opinion into account already when planning
the vision of the area. With people focused approach the development results will
probably be better and the area will most likely develop to be smarter than it other-

wise would.

In the larger-scale implementation of smart city strategies and solutions, the focus
should be on creating a living process that is constantly under revaluation. The smart
city is such a large and multidimensional system that it is hard to make a compre-
hensive strategy and implement it at once. Smart city development should be more
of a product development process instead of copying and implementing existing
models and processes from one city to another. The demands in different cities are
very different from each other. This means that the process needs tenacity from all
the parties involved in it. Special attention should be given in the political commitment
to the smart city development and involvement of the people of the city as an integral

part of the development process. (Gasco, 2016)

4.1.3 Smart City 4.0

Even though both concepts; Industry 4.0 and Smart City have existed for a while,
there is not a significant amount of research conducted on combining these two mod-
els. However, it is easy to notice that the concept of Industry 4.0 can be applied to
the concept of Smart City if you compare them with each other. (Postranecky and
Svitek, 2017)

Combining these two frameworks creates the new concept of Smart City 4.0, where
the citizen's needs are the product and the city is the producer. In Smart City 4.0
concept the city works as the Cyber-Physical System (CPS) that manufactures prod-
ucts for the consumers. Most often the products manufactured would be some sort
of services, like providing applications that show the fastest way of getting from a to

b, instead of a physical product like a road. (Postranecky and Svitek, 2017)

Network-based business models and data analytics as accelerators of smart city de-

velopment

Shifting the cities and core stakeholders’ mindsets from the current hierarchy and
value chain thinking, into a new network-based solution proposed by the 1-4.0 con-
cept, could create interesting opportunities. If the focus would be shifted into a plat-
form-like open system, it would integrate the different stakeholders of the value chain

at a much higher level. The integration of the parties would also create fertile soil for
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creating new solutions for all involved parties. The innovation process could be ac-
celerated because the solutions would benefit all parties, not just a part of the value

chain or management of the process. (Postranecky and Svitek, 2017)

The six principles of the 1-4.0 should be integrated into all city development. This
would enable new, more efficient, solutions to everyday problems. When these prin-
ciples are applied, and the needed technical solutions are created the Smart City will
start working as a Multi-Agent CPS that enables completely new possibilities. The
new possibilities are created by the data collected from the different sources and
analyzed as a large proportion. The data can create a good vision of how the city is
functioning and what performance improvements could be done. In the best case,
the Smart City CPS can make these improvements as a self-driven system. This
could increase the quality of life of the residents significantly because the CPS could
be able to fix possible problems by itself, even before humans notice them.
(Postranecky and Svitek, 2017)

4.2 Platform economies adding value to the Smart City 4.0

When considering the Smart City 4.0 concept and comparing it to the concept of the
platform-based economy it is easy to find relations between these models. Both mod-
els are relying on transparent systems, utilizing the consumers also as vendors. By
this ideology, it is easy to see that the Smart City 4.0 concept could be enriched with
the platform economy’s ideology. This enrichment could create a large potential for

solving existing issues by new solutions.

Creating platforms that enable direct interaction between the vendors and buyers as

a key ingredient of the smart city’s value creation

In platform economies, the platforms are considered as ecosystems that are con-
structed of multiple individual actors. These actors are creating value for themselves
and other parties involved in the ecosystem with the transaction of goods and ser-
vices. The ecosystems are often dynamic, and the transactions made in the ecosys-
tem are based on direct interaction between the seller and buyer. In this direct inter-
action, the ecosystem's function is to be a platform for the vendors to meet their

buyers by gathering large masses in one place. (Viitanen et al, 2017)

The Market square is an early application of a platform. The sellers and buyers are
directly interacting with each other, and the platform is maintained by the rents col-
lected from the sellers. A more recent example of a well-known platform is Amazon,

which is offering an online marketplace for vendors to sell their goods directly to a
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large number of customers. Amazon also offers a complete package for storing, ship-
ping, and distributing the vendor’s products. This complete service and a large mass
of users has made Amazon one of the most valuable companies in the world. The
case of Amazon is a good example of how the platforms can incrementally change
the way of making business and even create new business possibilities. (Viitanen et
al, 2017)

Direct interaction
Vendors

Platform

A Common marketplace connecting Users and Vendors

Physical Space (Market Square, Shopping Center)
Digital application (eBay, Amazon)

Figure 5. The functioning principle of a platform

Orchestration and mutuality as key aspects of ecosystems

The key benefit of using ecosystems is that within them the vendors can produce
goods easily in collaboration with each other. The key components of this collabora-
tion are orchestration and mutuality. Mutuality is the aligned interest of the parties
involved by creating more value through the ecosystem compared to what parties
could offer when working on their own. The orchestration in the ecosystem is facili-
tated and controlling the actions in the ecosystem, which is often done by a separate
orchestrator or the platform owner. The collaboration enables the possibility of cre-
ating products that could not be created by an individual market player. (Davidson et
al, 2015)

Ecosystems create new possibilities for capturing value

The ecosystem business model also enables the value capturing to be done in new
ways compared to the traditional value chain trading. In value chain trading, value
capturing is only possible in the transaction of goods. In ecosystems the value cap-
turing can be divided into three segments; direct, indirect, and combination. (Da-
vidson et al, 2015)
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Directly capturing value is the most traditional of these three. The organization
catches value directly and instantly from the transaction. In the indirect model, the
organization captures value through the platforms orchestrator or administrator who
will allocate the created value between the parties of the ecosystem. The third option
for value capturing is a combination of the first two. In this case, some of the value is
channeled straight to the party making transactions and some of it is allocated
through the administrator of the ecosystem and divided between the parties of the

platform. (Davidson et al, 2015)
Applications of platform-based business in the field of Real Estate

In the field of real estate, platform-based business solutions are starting to emerge.
Most of these applications are considered to locate under the wide umbrella of Prop-
Tech that has become a buzzword amongst industry professionals. It might be wise
to call many of these applications as “Platform Real Estate” as Shaw (2018) suggest.
Platform Real Estate (PRE) could be considered as a more suitable term because
most of the PropTech applications are based on platform- and ecosystem business

models.

The best-known applications of PRE are Airbnb and other short-term rental plat-
forms, where individual residents can lease their homes for travelers and other users
seeking short time housing. The same business model is also applied to the com-
mercial real-estate transaction market, where investors and funds are connecting

with developers and property owners to make property transactions.

Both examples are utilizing the possibilities of platform economies in a quite pure
manner by creating a marketplace where the supply and demand can meet directly,
without any unnecessary middlemen. These business models are also taking ad-
vantage of the digital possibilities and are functioning on a global scale. These plat-
forms create a tempting benefit by offering easy access and a large number of pos-
sibilities for all parties using the platform, especially when comparing this to a more
traditional broker model used in real estate transactions and residential renting.
(Shaw, 2018)

Platform real estate in city development

Another large field where PRE applications are used is city planning and urbaniza-
tion. Most of the current applications are developed and tested in the cities where the
population density surpasses the critical mass needed to make most of the platforms.
There is also a possibility that PRE will create new possibilities and models for city

development. The likelihood of these new viewpoints of urban areas is high, due to
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the new solutions in value measuring and market analysis that can allow the devel-
opers and officials to see the urban structures and need of these structures in a new
light. (Shaw, 2018)

One important question that needs to be considered in the development of these
ecosystems, is data ownership. (Shaw, 2018; Davidson et al, 2015) These ecosys-
tems gather and create large amounts of data that can be used for various meanings,
good and bad. To avoid the recent Facebook-styled lawsuits and comply with the
General Data Protection Regulation (GDPR) the ecosystem owners need to carefully

think about their data and privacy policies.
Future possibilities of property real estate

Combining the idea of interoperable, intelligent systems of Industry 4.0 and the al-
ready existing ecosystem solutions from platform real estate creates a possibility to
increase the smartness of the city incrementally. Smart solutions could improve the

quality of living in the city by organizing the services needed by the residents.

Improvements in living convenience are created by better availability of services, re-
duced negative impacts on the environment, and social effects. New solutions are
also likely reducing the cost of living by reducing the cost of services and goods. The
services offered locally could be increased by reducing production chains of ecosys-
tems. Shorter production chains also enable a quicker reaction to changing market

demands.

Environmental impacts in the city could be reduced by sharing economy and smart
mobility solutions made possible by platform solutions. The cost of living is highly
dependable on the maintenance cost of buildings, which can be optimized with cyber-

physical systems for example to save energy.
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5. NEW FRAMEWORK FOR TURNING AVIATION
AREAS INTO URBAN CITY DISTRICTS

In this chapter, the author will present a new model that is constructed from the the-
ories presented in earlier chapters. The model has its roots in the more traditional
aerotropolis and airport urbanism models. The traditional aviation area development
theories have been enriched with modern approaches to urbanism, city development

and technological solutions.

The goal of adding these fresh approaches to the current theories was to find out,
how to transform the way people see aviation areas. Aviation areas have traditionally
been viewed as industrial parks, and this view should be transformed into a more
modern approach, where aviation areas are viewed as destinations and integral parts

of the cities surrounding them.

The goal of the new model is to ensure maximum efficiency for the development
process and at the same time create an outcome that serves the users in the best
way possible. This means that the aviation areas will be considered as a possibility
to create interesting city districts instead of the traditional viewpoint of the aviation
area being more of a technical function ensuring the airport’s functionality. Ultimately,
the goal of this model is to transform the airport hub, which is currently seen as a

transit area, into an integral part of the surrounding city structure.

The new model presented in this research offers a unique platform-based co-devel-
opment approach for the city development process. This model is focused on remov-
ing the traditional value chain ideology from the city development process and re-
placing it with a more modern platform-based ideology. By moving towards a plat-
form-focused development process all key parties are involved and committed in the

development from start to finish.

The platform-based process creates a unique competitive advantage for maximizing
the value of the whole development project, as opposed to traditional models in which
the parties are trying to maximize the value of individual development stages. By
focusing on maximizing the value of the development as a whole instead of the value
of a single development stage, the total added value will increase. This will result in
a situation where all the parties are gaining more value compared to traditional de-

velopment models.
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The development process is focused on three themes; accessibility, responsibility
and integration. These themes work as guidelines when the actual development pro-
cess is being conducted. The development process and actions of the framework are
presented through these themes. The chosen themes are based on the theories pre-
sented earlier and they have been formed to work as a development process. The
goal of this is ensuring that the process will be conducted formally and the process

can be replicated into different projects.

5.1 New framework emphasizing Accessibility, Responsibility
and Integration as tools of creating value in city develop-
ment

Developing an aviation area into a globally interesting city can be divided into three
independent development phases (or levels); the master-, areal- and project-phase.
In an optimal development, the phases are conducted in chronological order, but they

can also be considered as individual phases of development.

In an optimal situation where the phases are conducted chronologically, the goals
and visions of the different phases will be aligned semi-automatically, but if the de-
velopment is not done as a three-step process, extra attention should be given to the
alignment of the vision and goals. If the alignment is not considered, there is a big
risk of the development realizing it as a patchwork of part optimized projects that will

not serve the users of the area and the areal vision.
In-Out-In Aspect of development

In all three development phases the developers should focus on three different as-
pects; in-out, out-in, and the dynamics of transportation. These are the key tools for
considering how well the area is creating accessibility and integration during the de-

velopment process.

The focus of the in-out aspect is on the effects and benefits that the development will
create on the surrounding areas. In the out-in, the focus is turned around and the
focus is on the possibilities and restrictions that the surrounding areas will create for
the development. The in-out and out-in aspects can be quite similar to each other.
However, they need to be considered as individual aspects to make sure that devel-

opment strategy is feasible from all aspects.

It is also important to ensure that the developed design is aligned with the surround-
ing areas, especially in the edges of the developed area. These aspects should be

considered in all phases of development with in-out and out-in thinking. The goals
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and features of the three development phases should be aligned with each other to

maximize the added value in the development.
Dynamic development and redevelopment strategy

The development strategy should be considered as a continuous process, rather
than something that will be decided at once and then blindly executed. The im-
portance of continuous evaluation of development has been highlighted by the recent
covid-19 pandemic that has changed and will change the whole urban planning in-

dustry through the changes in user’'s demands.

The change in user's demand will probably be highlighted in aviation areas, due to
the strong focus on aviation, travel-industry, and commercial industry tenants and
properties. These industries and property types have taken a big hit due to travel
restrictions, social distancing, and general changes in the way people work. These
types of large scale shifts in the user's needs should always trigger a re-evaluation

for the development strategy.

The strengths of a living strategy are highlighted because the development of an
aviation area will most likely take a few decades. After the first development cycle is
completed it is likely for the oldest properties to be already starting to redevelop into
some other usage than they originally were. Because of the long lifespan of the orig-
inal development, the development strategy must be kept dynamic. This ensures that

the development is responding to the current needs of the users.

Furthermore, the importance of dynamic strategy is highlighted when developers are
considering the lifespan of redevelopments in the area. It is important to notice that
the trends in development, knowledge of the users, and possibilities of properties will
develop over time and these needs must be addressed in the best possible manner

to create successful development projects.

The long lifespan of development projects creates a need to keep reassessing the
development strategy’s relevance occasionally as a whole. Keeping the strategy dy-
namic in all three development levels keeps the quality of the development at the

highest possible level.
ESG Goals for aviation area development

The development strategy should encompass the viewpoints of the human-based
approach and ESG (Environmental, Social, and Governance) as a part of them. Hu-

man-based design plays a critical role in the success of the design and future devel-
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opment of inhabitation and popularity of the development. Groups chosen in the dif-
ferent phases of the development need to be carefully considered, to get to the best

results.

The ESG-values are a trending buzzword in almost all areas of business currently.
However, the role of the built environment and city development is often neglected
in these discussions. The built environment is one of the biggest greenhouse gas
emitters. This creates a lot of room for improvement and the impacts of the improve-
ment could be quite substantial. Due to the sheer size of the built environments
greenhouse-gas emissions, even smaller actions can have large environmental im-

pacts.

The environmental values should be taken into account at all levels and times when
defining the strategy, actions, and redevelopment of aviation areas. By making envi-
ronmentally smart solutions, the area has can attract lots of extra attention. Attention
over the development project is likely to benefit all the parties involved and add to

the value of the whole area.

The importance of creating sustainable surroundings and buildings is highlighted in
the aviation area due to the bad image hanging above these areas. The image is
mainly caused by the aviation and transport industries, creating noise and emissions
that create restrictions on the possible usage of the area. These restrictions shouldn’t
be seen as a negative factor, rather they should be seen as an opportunity to create
outstanding solutions in solving these issues, that can be further applied to other
areas. Aviation area development should be seen as a testbed for testing new solu-
tions that can easily be showcased to international customers and as a business card

of the location that it represents.
Co-development and -operation as tools for successful development

In the first two stages of development where the focus is on the large areal alignment
of different features, it is recommended to work closely with the local municipalities’
authorities and government. In most cases, some level of PPP (public-private-part-
nership) development is the most efficient way, because the PPP-model forces all
the parties to genuinely align their vision and strategy. This alignment can make the
development process significantly faster and more fluid. The efficiency is caused by
conflict management that is conducted much more efficiently than in traditional pro-
jects, where the interests aren’t aligned and openly discussed. The size and signifi-

cance of these projects also support the PPP as the development model.
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It is also important to notice that aviation areas are often seen as areas of key im-
portance by the authorities and the region. The highlighted role of aviation areas is
due to the massive flow of people and goods they provide and their role as a pas-
sageway to the world. Because of the importance of these areas in the eyes of the
authorities, there is often fertile soil for creating PPP-ventures compared to those

areas that are not so high on the authorities' interest.

The co-development strategy is also much more dynamic compared to traditional
development models. Better dynamics are enabled by the improved sharing of infor-
mation and aligned goals compared to traditional development, where the parties are
mostly focused on driving their interest. The covid-pandemic furthermore highlights
the importance of co-development in these areas. The co-development enables ar-

eas to adjust to the changed situation in rapid enough actions.
THEMES TOOLS

ENVIRONMENTAL RESPONSIBILITY HUMAN BASED APPROACH — SOCIAL RESPONSIBILITIES
IN-OUT-IN DESIGN PUBLIC — PRIVATE — PARTNERSHIPS —GOVERNANCE
TRANSPORTATION AND HUBS — FLOW OF PEOPLE AND MIXED DESIGN — DENSITY, USAGE
GOODSs SMART SOLUTITIONS — MODULARITY, INTEROPERABILITY
RE-USABILITY — MAX LIFESPAN INTELLIGENT AND TRANSIT ORIENTED URBANISM

Area - Internal

he area

fice, residential

DEVELOPMENT
PHASES/LEVELS

Figure 6. Framework for transforming aviation areas into urban cities

5.1.1 Regional design - the master plan
In the largest scale design — the master design — the goal is to integrate the aviation
area to the surrounding metropolitan area and find the factors that benefit the devel-
opment area and surrounding areas as much as possible. Finding these factors is
done through the three-development axis of in-out, out-in, and dynamics of transpor-
tation. Through this axis, the most important factors are found. After identifying these
factors they can be used to form the vision and strategy for developing the aviation
area into an integral part of the whole metropolitan area. By this procedure, the ben-

efits and value-added are maximized for all the parties.
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NEW FRAMEWORK FOR TRANSFORMING THE AVIATION AREAS
INTO URBAN CITY DISTRICTS
THEMES

HUMAN BASED APPROACH - SOCIAL
ENVIRONMENTAL RESPONSIBILITY RESPONSIBILITIES
IN-OUT-IN DES

ACCESSIBILITY AND HUI

Master - Regional
ding region
and strategy

AND GOODS SMART SOLUTIONS ~MODULARITY,
RE-USABILITY — MAX LIFESPAN INTEROPERABILITY

INTELLIGENT AND TRANSIT ORIENTED URBANISM

Project - Individual

Figure 7. Master Plan as a part of the development process

Aligned goals create success

It is an area of key importance that all the relevant parties for the development of the
master plan are taken as a part of the process. By involving these parties to the
development already in the master plan-phase they are to be more committed to the
process and its outcome, compared to involving them in later stages of development.
The key parties that should be involved in the master plan-phase are government,
municipalities of the metropolitan area, the airport authorities, key actors of the avia-
tion area, and the landowners. When all these parties are involved and have a saying
in the creation of the vision and the master plan, their goals likely become aligned.
The alignment allows the later stages of the development process to become easier

and faster because the parties have similar interests with each other.

It is important to also involve the surrounding municipalities and government parties
in the development of the aviation area. The importance of this is due to the unique-
ness and importance of the aerial passageway, the airport, for these parties. These
high-level authorities are relying on their large-scale infrastructure and city develop-
ment projects to having access to air travel and airport. This is why it is important to
keep them up to speed and involving them in the development of the airport and
aviation area. The involvement of people and key parties is a vital condition for the

successful development of the aviation area.
Ensuring accessibility by creating regional transportation networks

Another key factor for the development of the aviation area is maximizing the acces-
sibility to- and from the area within the metropolitan area. The AA cannot only trust
the unique benefit of accessing the area by air as a competitive factor amongst the
users. In the aviation area development, the focus should also be on improving ac-
cess within the surrounding metropolitan area. It is important to notice that from the
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user's perspective the aviation area is compared to other central districts within the
same metropolitan area. This makes these local districts appear as the most im-
portant rivals and benchmarks for the area when considering the accessibility and

the competitive advantages it can offer.

When developing the accessibility of the aviation area the focus should be on acces-
sibility by public transportation instead of the traditional car-based access solutions.
The car-based solutions have two significant downsides when comparing them to for
example a rail line, the first is the inefficiency of the car as a transport method and
the second is the environmental effects that are partly caused by the inefficiency of
cars. The inefficiency is caused by the fact that most drivers use their cars alone
making them need a lot of space on the roads. The other negative factor of cars is
the need for large facilities to store cars at the destination. These factors lead to a
situation where the infrastructure for cars is costly to build, takes a large amount of
space, and often is not adding significantly the value of the area. The car-based sys-

tem is very inefficient when compared to a rail line for example.

The accessibility is important for the development to be successful since all the ser-
vices needed by the users of the aviation area cannot reasonably be located within
the area. These services are most likely to locate in the city centers or at other transit
nodes within the metropolitan area. The decentralized service network of a metro-
politan area creates a need to tie the AA as an integral part of the transit node net-

work in a larger regional (or governmental) level.

If the users don’t have easy access to the services they need, they will most likely
choose another area that they will locate themselves in instead of the AA. In most
cases, the airport and possibilities of the aviation itself are not strong enough attrac-
tions for most of the people and business to make them locate in the AA. Improving
the accessibility of the area at a large scale creates a need for large infrastructure

projects that are decided by municipality alliances and governments.
Setting a new standard for responsibility and involvement

There is also a need to formalize the ESG goals for the whole area. At this scale, the
focus should mainly by on large-scale tools likes the ratio of the green and built en-
vironment or areal energy solutions and production. In most cases, social factors are
taken into account by taking the key parties as a part of the development process. In
addition to the earlier listing of the key parties and the resident movements should
be integrated into the process. Social responsibility is also indicated by developing a

diverse ownership structure and for example social housing and rental apartments
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as well as condominiums within the area. The development process and decision
making should be transparent from the start. Transparency is the best way of making
sure that governance is done properly. This decreases the risk of negative publicity

towards the development project highly.

These factors must be taken into account when creating a large scale vision and
development strategy for the area. If these factors are not taken into account from
the start, it is unlikely that they will be properly be taken into account in the later
stages of development. In later stages of development, the focus is more on finding
practical solutions for the issues of real estate development rather than solving is-
sues at the city development level. It is also beneficial for all the parties that the
preconditions of the working and developing in the smaller or later development

phases are clear and equal to everyone from the start of the development process.

One important factor in creating the vision for the area is the history and tying the
history of the area into the present situation and the plans made for future develop-
ment. As said in the principles of intelligent urbanism the history of the area makes
the development more layered and interesting for the possible users. In other words,
the vision and the area will be less likely to seem like it is artificially created. By taking
the history into account in the design the area seems more natural, which in most
cases is found to increase the appeal of the area amongst the potential residents and

users.
Importance of the development matrix and development process

In the picture below the themes explained earlier are transformed into a form of a
matrix. By following the themes and tasks of this matrix the developers can ensure
that all tasks needed are completed and the project is ready to be moved into the
next development phase. It is also important to ask if the outcomes of the develop-

ment phase have been achieved.

The outcomes need to be considered in two phases. First, the outcomes of the three
individual themes need to be considered. After the individual outcomes have proved
to be successful the outcome of the whole stage can properly be considered. If the
outcome is assessed only on the level of the whole phase, likely, the individual out-
comes are not conducted precisely enough. If all phases are not considered properly
this can backfire in the later stages of the development by slowing down the process,

when there is a need to reconsider things that should have been considered earlier.
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Figure 8. Frameworks for creating the master plan of aviation area development

5.1.2 Areal design - internal level
In the areal level, the goal is allocating the different functions in the best possible
order withing the development area at hand. The allocation should be conducted so
that the areal plan is aligned with the master level plan and will comply with the pre-
conditions set in a larger level plan. The areal level plan should result in a more

detailed and practical solution for how the area will be developed and built as a whole.

The key result of the areal design is recognizing and deciding the definite locations
for the transit nodes and high-density areas within the area. In addition to allocating
the densities of the built environment, the developers should focus on allocating the
green areas for public parks and other recreational uses within the area.
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Figure 9. Areal Plan as a part of the development process

Creating a never-sleeping city by the mixed structure

When allocating the different functions within the area the developers should keep in
mind the benefit of creating a mixed city structure. When different functions are allo-
cated near each other the mixed structure offers synergy benefits for most of the
users. These synergies exist for example in the form of the office lunchtime restau-
rants working as a dinner restaurant for the residents in the evening. The same anal-

ogy can be applied also to parking facilities for instance.

Naturally, all functions cannot be mixed, for example, logistics and residential devel-
opment near each other might not be a good mix. However, in most cases mixing the
usages reasonably can result in an interesting and efficient new built environment.
All these synergy benefits created by a mixed city structure will raise the total value

of the development and increase the interest of the area.

When considering the mix one factor that needs to be handled in the areal level de-
sign is the public-private space dilemma. It is important to set the needed precondi-
tions at the areal level because the execution of these spaces should be uniform
throughout the entire area. Maximizing the public space and minimizing private
spaces when talking for example about the yards of office buildings can create good
results and spontaneous encounters. However, this type of policy needs to be made
before the actual project planning is started. This creates good initial information for
the project planning organization, but also makes sure that the area is being executed

consistently, not depending on the project organization.
Maximizing the living convenience by areal accessibility solutions

One important function of the areal level design is creating the infrastructure and
transportation network within the area at hand. The transit-network inside the area
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has a big impact on the behavior of the future residents and the attractiveness of the
area. The role of transportation and infrastructure is highlighted in the development
of the aviation area due to the significant infrastructural demands created by the air-
port. Because airports are hubs that are connecting large flows of people and goods,
the infrastructure built around them is an area of key importance for the airport’s

functionality.

However, the infrastructure needed to operate the airport should not be seen as a
threat to the development of the aviation area. Airports hub character should be seen
more as an enabler for city development since it is likely that it has already generated
a lot of the infrastructure and customer flow inside the area needed for city develop-
ment. The airport and related functions also create a large number of potential users

and residents for the newly developed city.

When considering transportation from a city development perspective it is important
to focus on the human scale — walking and other non-motorized methods of trans-
portation. By developing walkable areas inside the AA the user experience and living
convenience are most likely to rise a lot higher compared to a solution with a car-
based transportation network, that would need large paved roads and parking facili-

ties.

There is also a high possibility of creating more mixed and less centralized develop-
ment outcomes by making non-motorized transportation as the main transportation
method within the area. Naturally, this solution has its limits due to the last mile prob-
lem and so forth, but these problems can be tackled successfully with practical solu-
tions. One solution for solving the last mile problem is locating the high- density areas
and public transportation nodes at convenient places and with high enough fre-

quency.
Solving problems and saving the planet by responsible choices in areal design

When creating the areal level design solutions, environmental actions should be an
area of focus. In the areal level, the chance to make large scale solutions that have
a large impact on the environmental impact of the buildings and infrastructure is pos-
sible. It also often possible to create a more economically efficient solution when the
scale is large enough. This also supports the idea of solving the environmental issues

at the areal scale.

When the transportation system is based on public transportation and non-motorized
solutions the environmental impacts are controlled easier to control compared to car-

based design solutions. In the case of non-car-based transportation solutions, the
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physical space allocated for the transportation network's needs is smaller. This
leaves larger areas for other uses and enables a larger number of possibilities for

design.

One example of problems caused by large car-based areas is the processing of rain-
water. If most of the area is covered by asphalt there is a need for large-scale built
runoffs, compared to an environment in which large parks and other unpaved areas
are located the rain waters will be naturally absorbed into the soil. This type of prob-
lem is a lot easier to control if the need for paved areas is reduced by choosing to

use another method of transportation.

In the case of a reduced spatial need for the transportation network, there is also a
possibility to increase the area of green space. The greenspace absorbs carbon and
other harmful emissions from the air and improves the quality of living in the area by

offering more interesting surroundings for the built areas.

These types of solutions aiming to increase the quality of life are especially critical in
the development of AA’s since the environmental impacts of aviation are quite seri-
ous in the minds of people. By mitigating the impacts of aviation the image of the
public could be a key success factor for the development, especially for residential
development. In addition to emission absorbing, increasing the amount of green
space might increase the living convenience of the users by offering more park-like

views within the area.

Alongside with the transportation system, the energy infrastructure and solutions
made within the area are an area of key importance. During the areal design, it is
important to investigate the possibilities in the way the energy consumed in the area
is produced. Local energy production solutions have developed significantly over the
last few years which makes them a good possible solution for reducing the environ-
mental impacts of AA. These solutions are more tempting than usual in this type of
large areal level development because they can be implemented in large enough

scale to be truly cost-effective.

However, due to the aviation activity, there might be some areal restrictions for ex-
ample in placing solar panels, but most likely this type of preconditions will not be a
large-scale problem especially if the execution is thoroughly planned. By creating
more sustainable solutions the AA can attract users and investors in a completely
new marketing angle. Minimizing the environmental impacts also ensures that all
parties (users & investors) can be part of the development no matter what their own

ESG goals are.
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Figure 10. Frameworks for creating the areal plan of aviation area development

5.1.3 Individual design - project level
The project level is the smallest and most detailed level in the scale of development
phases. However, the project level is the most important level of development. The
importance of the project level is highlighted because all the plans and efforts are
being concretized at this stage. Before the first projects are built the design just lines

on paper and good sounding promises.

The project level is the time where all the big promises made in larger-scale devel-
opment phases are redeemed, so its importance cannot be highlighted enough. It is
also important to notice that the preconditions and vision created in master and areal

development are taken into account in the project level development.
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Maximizing the lifespan and usage of the building with smart designing

Creating flexible and convertible design solutions is an area of key importance. Mod-
ular and interoperable solutions move the project further away from solutions that
only serve the original usage of the building should be aimed at. These types of flex-
ible solutions are needed even more in the future since the lifecycle of individual
usages of buildings is shortening. Maturities of lease agreements are shorter and
altogether the real estate usage lifespan is much shorter compared to a few decades

ago.

The change in dynamics creates a need for solutions that enable even radical
changes in the usage of the building during their lifespan. One viewpoint to this dis-
cussion is creating temporary building solutions that are not aiming for a 50-year or
longer lifespan but serve from the start as temporary solutions that have a lifespan
of 10-years or less. However, these types of short-term solutions need to be paid
extra attention to their environmental effects. One factor to be considered is the en-
vironmental impacts of creating solutions for temporary usage. The traditional way
we are building houses is not suitable for temporary short lifespan constructions due

to the environmental impacts of construction and demolition.

Making sure that the development has a mixed usage can be ensured at the project
level with hybrid buildings that can have numerous usages and are easily converted
into new usages during the lifespan of the building. Conservatively the mixing is done
by locating different functions side-by-side on different parcels of land. One interest-
ing factor that might be worth thinking is the vertical mixing of different functions
within the same building and property. However, it must be said that vertical mixing
might not work in all cases due to the design and economic challenges it creates.



48

Mixing can also be done by adding common and shared spaces that can be used for
various uses in buildings within the area. One example of these type shared spaces
could be the negotiation rooms of office buildings that could be at the dispose of the
residents during off hours via an app for less formal gatherings. One other example

is creating space for the short-time needs of workers in residential buildings.

The covid-19 has shown that there is a demand for new types of innovations in the
built environment since the access to traditional solutions like the office is not certain.
It is also important to notice that people have learned new ways to get their work
done, which might create a demand for an office-type work environment near the
house. This is most likely a trend that will stick also after the covid-19 because many
organizations have noted the benefits of remote working and it will at least at some

level became as a standing practice in most firms.
Sustainable choices improving the living experience

The environmental goals can be redeemed for example by certificates. The most
common certificates currently used are the BREEAM and LEED. These certificates
are starting to be industry standards, which means that the projects which want to

gain a competitive advantage should aim to exceed these standards.

Exceeding the current standard can be done by creating more living convenience
inside the development. This goal can be achieved for example by using a not so
widely used WELL certificate. The goal of the WELL certificate is to create projects
that are being designed with the user’s wellbeing in mind, not just environmental
efficiency. The wellness factors have become a trend in many areas of life so it is
likely for users of buildings to slowly start asking for solutions to improve their well-

ness also from the developer's offices and houses in which they spend their time.

A new viewpoint to the environmental discussion around the built environment could
be found from assessing the impacts to the environment from the living convenience
perspective. Currently, many of the actions conducted to gain a certain environmen-
tal certificate are also making ensuring a better product for the users, but this view-
point is not expressed in a way that all parties could use the full benefit of the certifi-
cates. Considering these certificates and highlighting the measures made to achieve
these certificates and their impacts on the projects could create an innovative mar-

keting angle leading to better profitability.

Aligning the environmental goals with the areal- and master-level design goals is very

important. The project should at least meet these goals but preferably exceed them.
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The need for exceeding the goals comes from the fact that there is usually some time

between the execution of the project and higher-level design phases.

During the time between these phases, the technical solutions and possibilities have
often developed enabling better solutions to be made. At the project level, the focus
should be given to features that will also benefit the user by for example reducing the
operating costs of the building or improve the use-value for the user. For example,
geothermic energy makes summertime cooling possible at a far more reasonable
cost. And on the other hand, the cooler temperatures in the building during summer

will increase the living convenience of the users a great deal.

Developers and users should discuss their environmental goals and align their goals
with each other throughout the project planning. After aligning the goals of these
parties there should be an action plan created for how realization these goals are
measured. The measurement of these goals should extend from the construction to
the usage period of the building and finally to the impacts of redeveloping the building
into other use. If these parties align their goals as early as possible it is possible to
find the best solutions for meeting the goals set. Also, the risk of doing too much or

too little is significantly reduced if the goals are set at an early stage of the project.
User integration is a key success factor in project planning

At the project level, the human-based design approach is created at the most con-
crete level. The future tenants and residents of the project should be involved in the
design process as early as it is possible. If the user is involved in the design process
their hidden needs and desires can be introduced to all parties involved and taken
into account in the design solutions. By taking the users a part of the process, the
focus will be on the right features that will increase the living convenience and create

a better product.

However, the designers should always remember that the users will likely not use
the building throughout its lifespan, even though the users need to be taken into ac-
count in the design process,. This creates a need for modular and flexible design

solutions that minimize the actions needed in the redevelopment of the property.

When designing the projects, developers should also focus on creating a high-quality
environment outside the walls of the building. Every project should be responsible (at
least cost-wise) for the development of certain areas around their building. By using
methods like this, the developers can make sure that the city development will be
completed also in the public areas, not only in single parcels of land. Which ensures

the consistently high quality of the developed area as a whole.
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Storytelling as an interpreter between the user and developer

At the project level, it is important to create a story for describing the project. The
story behind the development will create a common surface between the developer
and the potential user. The story also functions as a common language between the

two parties, forcing them to talk about the same matters.

In this story, the two parties should be talking about the feelings and experiences that
the users are seeking from the new environment they want to locate their actions.
The developer’s task is finding the methods and tools that can make these things
turn from an idea into reality. Through these discussions with the users, the develop-
ers will learn what features are the most important for the users. After finding out the
desires of the users the developer can focus their resources into action that will add

value for the users.

As a concrete example, the user might be accessing the project mainly by bike. After
learning this from the user the developer can create larger parking facilities for bikes

and reduce the area designated for car parking.

Creating a narrative for the project can seem like an unimportant task, but in many
cases, it could be the best way to make the customer and developer speak the same
language and understand each other. By openly discussing these themes, both par-
ties are more likely to end up with a better result than they would without the active

and direct interaction with each other during the development.
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Figure 12. Framework for aviation area development in project level
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6. COMPARISON OF THE NEW MODEL TO LAND-
SIDE DEVELOPMENTS AROUND THE GLOBE

When considering the relevancy of the framework established in Chapter 5.1 it is
useful to compare the framework with existing aviation area development projects
around the world. The reference projects are chosen from a large variety of different
locations and different stages of development. The goal of this is to get a holistic view

of the world of aviation area development and the practices, themes, and tools used.

The reference study was carried out as a literature study due to the covid-19 pan-
demic which made it impossible to travel to the destinations. However, there was a
lot of information available from these projects, so the reliability of this comparison

can be considered enough.

6.1 Schiphol, Netherlands

Schiphol airport is located near Amsterdam and it is the biggest airport in the Neth-
erlands. Schiphol airport was one of the earliest adaptors in the landside develop-
ment which started in the 1980s. The airport has applied the principles of the aero-
tropolis school in its developments which mostly consist of commercial and industrial
buildings. Development is mainly based on the great accessibility created by the air-

port and rail connection to the Amsterdam city. (Kasarda, 2010)

Schiphol also established a dedicated company for landside development at an early
stage. Schiphol Area Development Company (SADC) was been established in 1987
as a joint venture of the local municipalities and airport authorities to develop and
utilize the potential created by the corridor located between the city and airport.
(SADC) The establishment of a company that solely focuses on the development of
landside has played a big role in the success of Schiphol's surrounding aviation ar-

eas.

Even though the SADC is already a full aged company, they have managed to
change their business model into quite a progressive approach. SADC announces
that their focus is not only on areal development but also on advancing circular econ-

omy, digitalization, and business ecosystems. (SADC)

The values and business model described upper can be seen as very modern and
progressive. This capability to follow the current trends and needs of customers is a

strong point of SADC and its business model. This type of focus on the development
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of landside development and agile way of making business is most likely the reason
that Schiphol is nowadays considered as one the best examples of Aviation devel-

opment.

6.2 Arlanda, Sweden

Arlanda airport is located in the Sigtuna municipality near Stockholm and Uppsala is
the biggest airport in Sweden. The development of the AirportCity is conducted as a
joint venture project between the local municipalities and airport authorities. Air-
portCity is a relatively new development that has started at full force in the 2010s.
(AirportCity Stockholm)

The goal of the AirportCity is to increase the number of worksites from the current
20,000 to 50,000 workplaces. The development consists of six individual areas that
have different characters. The development ideology of the area is very modern. The
focus is on creating functionally mixed areas with a focus on sustainability around
the airport. Some social sustainability goals are aimed to be achieved by mixing dif-
ferent rental levels and public/private areas creating nice places for social encounters

within the areas. (AirportCity Stockholm)

The AirportCity project also has interestingly some fresh ideas about human-scale
design with 15-floor restaurants, 15-floor retail space, public transportation, and cy-
cling infrastructure just next to the airport. However, the structure is aimed to be
mixed there are hardly any long-term residential developments planned. The focus
is on a commercial and industrial building, depending on the proximity to the airside.
(AirportCity Stockholm)

6.3 Kuala Lumpur, Malaysia

The Kuala Lumpur International airport (KUL) is located 50 kilometers south of Kuala
Lumpur, Malaysia’s capital. The airport and surrounding areas are owned by the
Government of Malaysia and Operated by Malaysia Airports Berhad, a Malaysian
airport company. The Kuala Lumpur airport is new because the government noticed
that the old Subang airport didn’t have a large enough expansion capacity. The so-
lution was to start planning a new airport in the early years of the 1990s. The devel-
opment and construction were divided into three stages of which the first was com-

pleted and the airport was opened in 1998. (Airport Technology)

Currently, the passenger amount that goes through the KUL airport is ca. 60 million

annually (2018). The airport is the 23™ busiest airport in the world when measuring
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the total number of passengers. The KUL is also a large cargo pier with ca. 10 cargo

operators working inside the airport. (Airport Technology)

Besides being a transportation hub, the KUL has also developed as a destination.
During the development of the airport, the landside surroundings (aviation area) of
the airport have been developed to answer the needs of modern people. There are
many different services for those living near the airport or traveling through. Some of
these services are a golf course, a theme park, a shopping center, hotels, and a

racetrack. (Airport Technology)

The airport is connected to the Kuala Lumpur CBD area by a fast train connection
only lasting 28 minutes. The train connection was established in 2002 to improve the
services of the airport and accessibility between the airport and CBD. The airport
connection has won many different awards and is a great example of creating a bet-
ter customer experience by increasing the accessibility between key areas. Over 100

million people have traveled by the express rail. (KLIA)

The Kuala Lumpur airport is a great example of a greenfield airport project that has
increased the overall customer experience of the airport by adding functions in the
aviation areas surrounding the airport itself. By these services, the aviation area itself
has become a destination where people can stay and find things to do in their spare
time. The other factor that might have played a large role in the airport and aviation
areas' successful development is the very fast rail connection between the CBD and
the airport. This connection ensures friction-free transportation between the two and

enables a possibility for people to stay in the aviation area and just visit the CBD.

6.4 Dulles, Washington D.C USA

Dulles International Airport is in Washington D.C USA and it was originally opened
in 1962. The original terminal building and control tower were designed by Eero Saa-
rinen. Since then the Dulles airport has been one of the fastest-growing airports in

the world currently creating over 15,000 direct jobs and billions in revenue. (MWAA)

Since 1987 the Dulles airport has been controlled and developed by the Metropolitan
Washington Airports Authority (MWAA). The MWAA is focused on the development
of the terminals and other airport-related functions such as the large congress facili-
ties located at the airport. One of the key tasks of the MWAA is to carry out the Dulles
development program also known as D2. The development program includes build-
ing a rail connection from the airport to the Washington D.C downtown that enables

faster and smoother traveling. (MWAA)
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MWAA has made significant efforts in minimizing its environmental footprint. These
actions consist of energy saving, recycling, improving air- and water quality. Reduc-
ing the impacts of air travel by many initiatives is one of the key themes of MWAA in
developing their action. Social responsibility is also a key theme. Concrete actions
have been made in engaging the local community in the development and mainte-
nance projects. The MWAA has also started an internal responsibility program that
focuses on improving the MWAA’s employee’s wellbeing. This program focuses on
three main themes which are work/life balance, benefits, and compensation. Based
on these themes there are many programs and initiatives in the process to reach
these goals. (MWAA)

The Dulles airport and MWAA is a little different compared to the European equiva-
lents because the focus of MWAA is on the airport development and not so much on
regional development. However, the MWAA is an important regional developer due
to the infrastructure projects it takes part in. In the airport development the same
themes are standing on both sides of the Atlantic; responsibility and access. As said
earlier the MWAA has invested a lot in making aviation more responsible for all
measures. The access corridor between the CBD and airport is being transformed
into a rail connection which improves access significantly. All in all, the main devel-

opment themes seem to be equal when compared to European equivalents.

6.5 Helsinki-Vantaa, Finland

Helsinki-Vantaa airport located in Vantaa is the biggest airport in Finland. The airport
is located about half an hour away from the Helsinki CBD. The development of the
land side is conducted by a separate development company called LAK Real Estate
Oy that is a joint-venture company of the local airport authority and real estate devel-

opers and investors.

The development of the aviation area has started in the late 2000s on a larger scale.
The goal of the development is to expand the current ca. 20,000 workplaces are
located in the Aviapolis area to 40,000 workplaces and 25,000 residents. As can be
seen from the numbers earlier the what makes Aviapolis unique globally is the

amount of residential development it contains.

Aviapolis is connected to the Helsinki CBD by train. It takes roughly half an hour by
train from the CBD to the Airport. The area is located between the largest ring roads
and entrance roads of the Helsinki metropolitan area. The accessibility of Aviapolis

is very good. Besides accessibility, the airport and aviation are developing into a
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walkable city district with shops, hotels, offices, and residential buildings. There is
also a large number of outdoor activities within and near the aviation area. A large
number of service features and great accessibility are ensuring that Aviapolis will

most likely be one of the future aviation areas that are integrated as integral parts of
the surrounding cities.
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7. DISCUSSION

In this research, the goal was to find a new model for integrating the aviation areas
into the cities surrounding them. The research was conducted as a literature study to
different theories. The new framework created for the development of aviation areas
is based on the current most well-known theories in this area. Current theories are
enriched with fresh ideas from city planning (Transit-Oriented development and In-
telligent Urbanism) and with possibilities of the 21%-century IT-infrastructure (Industry
4.0 and Smart City).

. Urbanization and city Modern theories and
Themes Aviation area development .
development technologies

Transit-Oriented Development Industry 4.0
Intelligent Urbanism Smart City
Real Estate Development Platform-economies

e

Studied Aerotropolis
Frameworks Airport Urbanism

New framework and process for development of the aviation areas

Figure 13. Theoretical frameworks researched to form the new model

The new framework is based on the idea that the current value-chain-based devel-
opment model used in city development might not be the most efficient model avail-
able. In the new framework, the value chain is replaced by a platform-based co-de-
velopment model. In the new model, the area is viewed as a development platform
and the parties involved in the development are working in co-operation working to-

wards developing the area.

The difference between the developed platform-based-development framework and
the traditional processes is in the involvement of parties. Because all the parties are
involved in the development at the early stages of the project the total value of the
project can be maximized. This creates more value to be shared between the parties
involved in the development but also increases the development outcome quali-
tywise. The increased added value is explained by focusing on the right issues from
the beginning and solving them based on the information provided by parties involved
in the development.
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During the research, the goal was to create a process for steering the new develop-
ment process. In the research, it was indicated that to create an efficient and suc-

cessful development process, four key themes need to be considered.

1. Including all needed parties to the development as early as possible and creating

an aligned vision, strategy, and incentives between the key parties

2. Use of new technological solutions results in better living convenience, saved

costs and enables new business models

3. The importance of accessibility has not changed, but the preferred transportation
methods have shifted from personal cars to the public- and non-motorized trans-

portation methods

4. Responsibility, transparency, and actions in the Environmental, Social and Gov-

ernance fields are the area of key importance in large scale urban development

The new development model is built around these four themes that can be consid-
ered as the key findings of the research. Because of the large scale of the develop-
ment project the new model was further divided into three individual development

stages.

The three stages can be conducted as separate phases but the best results are
achieved with chronological execution. The three different stages of the development
model, from the largest to the smallest, are; Master-, Areal-, and Project-level. All the

themes above need to be addressed in all development levels.

By including all the key parties of the planning process as early as possible there is
a better chance to find out the actual needs of different parties and modify the design
to serve each party's purpose as well as possible. There is also a higher chance for
the process to run efficiently if the goals are aligned from the start and all parties are

committed to the development.

In the best-case, this method creates an enabling possibility for areal and project
level city planning instead of setting preconditions that are hard to meet with users
and developers’ goals. This type of public-private partnership development is quite
commonly used in large single projects around the world, but there might be a good

chance to upscale the development of larger areal projects from single projects.

By applying modern technical solutions as an integral part of the city structure all
parties can gain large competitive advantages. The living convenience will be im-

proved by technological solutions that can offer reduced travel times and smoother
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journeys by smart transportation and the indoor climate conditions can be optimized

to users’ preferences.

From investor's and developer’s perspective, the use cost of the buildings can be
lowered by optimized maintenance and energy usage by data-driven solutions. From
the authorities' perspective, these factors create a competitive advantage for the area
compared to those areas using more traditional solutions by adding new services

and attracting new residents and businesses to the area.

Creating better accessibility via public transport will result in the possibility of reduced
parking facilities. The reduced need for parking facilities enables the possibility to
create a more dense city structure and on the other hand, allows more green space
to be built around the buildings. From the user’s perspective, the reduced need for
personal motorized transportation reduces the cost of living in many aspects like the
use cost of a car and leasing a parking space. From the developer's and contractor’s
perspective, this enables lower building costs per unit, which naturally partly benefits

the users also.

Efficient public- and non-motorized transportation also enables a large transportation
capacity and reduces traffic jams. The need for this type of modern transportation
system is supported by the fact that the environmental impacts of such transportation

methods are much smaller compared to the traditional car-oriented transit systems.

Taking responsibility themes as an area of key importance in the development should
be taken for granted. If these factors are not considered the developers will automat-
ically leave a large segment of customers out of their target group. Most corporate
customers are very aware of their company's impacts on the environment and society
and have extended their polices to regard the business premises they operate in.
Currently, this trend is also spreading to individual residents who are also starting to

be more and more environmentally conscious in their housing solutions.
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8. CONCLUSION

The research implies that there is a demand for a new and more holistic approach to
city development. There are also implications that the current value-chain-based de-
velopment model could be replaced with a new model that is based on platform-

thinking and co-development.

Current models are not focusing enough attention on the responsibility, accessibility,
and integration as key development drivers for the city. These themes can be seen
as areas of key importance when the goal of the development is to maximize the
value for parties involved. The need to consider these themes is highlighted in large
scale greenfield projects such as integrating the aviation areas into cities surrounding
them. There are also implications that the development of aviation areas should shift

their focus from airport development into city development, to gain better results.

Currently, most of the themes suggested for the new development model are being
discussed in the development of aviation areas, but there is not a standardized form
for the process. The lack of standardization leads to a situation where most of these
factors are considered too late in the development process. By using an analyzed

and normalized process these factors can be more easily controlled.

There is also a need to consider these matters in an earlier stage of development
because the greatest impacts can be achieved in areal or even regional design. In
most cases, the highest efficiency solutions can be implemented at these larger

scales, instead of the single project level.

PARTIES

ACTIONS

Direct communication channel Co-operation

v

Producers Users

(Value creators) GOALS (value utilizers)
Authorities - Residents
Developers Shared Vision and Strategy of Office users

Land owners the deve|0pment ofthe area Retail tenants
Visitors

Value factors
Accessibility \“eed("
Greenspace

Safety

Technological solutions

Development area = Plaform

Figure 14. The developed holistic framework for platform-based co-creation
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There are also implications that the model developed for the context of aviation areas
could also be used in other large scale development. As can be seen from figure 14.
the general development model created in this research can be applied to other en-
vironments than aviation areas simply by changing the parties and value factors to

meet the new environment.

Relevancy of the new city development model created in this research should be
assessed in further studies. The process created as a result of this research could
be applied as a holistic city development model. However, for the model to function
as a holistic model of city development the basic assumptions need to be adjusted

and re-evaluated if the development environment will be changed.

Because the research was conducted as a literature study, the new model created
in this research should be tested in an actual development project. By testing the
model in action, the need for development and adjustment of the model could be
found. There could also be lessons learned and value-added to the model by inter-
viewing the key parties of development projects around the world and their lessons
that they have learned in projects already conducted. After testing the model in prac-
tice and benchmarking it with a conducted project the model could be adjusted to a

more holistic working model for city development.
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