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» [...] My imagination has been inspired by beautiful details of utopian cities while the
real cities where I lived have steadily detoriorated. Inside the archives and libraries
I found magnificient plans for new forms of housing, business centers, parks, and
transportation systems. Outside I could not ignore the growing physical blight, social
conflict, economic bankruptcy, and – what is perhaps worse than all these – the fear
that we lack the knowlegde and resources to find a solution. I often felt as superfluous
as the man in Bertolt Brecht’s parable who painstackingly adorned the walls of his
stateroom with beautiful murals while the ship was going down. «1
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Fishman, 1977. p. ix

Figure 1 Buenos Aires, Argentina (2016)
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A

Abstract

Against the background of rapid urbanization, humanity faces a ubiquitous challenge
endangering population’s wellbeing and planet’s resources. From the spatial planning
perspective of architecture and urban planning, strategies involved in the process of
shaping and modifying our urban environments reached its limits as decision-making
and form-finding processes still all too frequently follow intentional, organized and
controlled strategies by overlooking self-organized and emergent characteristics
of the urban phenomenon. Designing future cities that are intelligent, prosperous,
sustainable and resilient, is increasingly being explored through technologies, data
analytics and visualization.
Already in the 1960s, Jane Jacobs and Christopher Alexander, amongst others,
established the school of thought that cities as urban phenomena are based on
complexity and connectivity. Despite, or rather because of, their complex and
connected nature, latest research of Luis Bettencourt showed that cities exhibit
underlying structures influencing their dynamics. However, questions remain open
about how to evince the rules of action that impact on our urban environments.
Through recent introduction and continuous development of information and
communication technologies a new paradigm of thinking in systems allowed to
alter our comprehension about the urban phenomenon. The conforming intelligent
infrastructure of computer technologies facilitated the handling of complex systems,
from biological (Humberto Maturana and Francisco Varela), to economic (David
Conn, Manuel Gottlieb), to social (Niklas Luhmann), to natural and artificial systems.
Simultaneously, network thinking describes cities as social networks embedded in
space-time through infrastructure (Luis Bettencourt).
By incorporating models from Complex Adaptive Systems (CAS) and Actor-Network
Theory (ANT), this research project embodies the idea of recent debates about
the urban future that cities are complex network systems of connectivity between
people, activities and spaces. Due to its nature, a complex network system requires
an examination of its whole with its interconnected parts. The greatest difficulties
to any scientific approach to cities have resulted from their many interdependent
facets, as social, cultural, economic, infrastructural, and spatial complex systems
that exist in similar but changing forms over a huge range of scales. The concept
of the urban network system is investigated based on the example of Berlin and
its intrinsic urban pattern of appropriable courtyards by applying methodologies of
theoretic instruments and empirical evidence.
This research study aims to develop a methodology of explorative observation
within the urban phenomenon by, on one hand, integrating the urban resident as
an everyday observer, and on the other hand, involving the scientific and somehow
more distant viewer as an equally important source of knowledge.

8
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B

Context

This study is conducted within the frame of the Master of Arts program with the
official title »Open Design | Diseño Abierto para la Innovación«, collaboratively
organised since August 2015 by Humboldt-Universität zu Berlin (HU) in Germany
and Universidad de Buenos Aires (UBA) in Argentina.
As part of the master’s thesis, students choose their own research subject
corresponding to their interests, enabling them to independently define their
personal intentions, as well as completing their individual master thesis. Both
universities involved supervise the master’s thesis through the contribution of
professors and tutors.
Angeliks is a trained architect with a degree from University of Stuttgart, Germany
and academic international experience at Cal Poly in San Luis Obispo, U.S.A. After
three years of work experience in architecture offices in Paris (France), Stuttgart
(Germany), Sydney (Australia), Buenos Aires (Argentina) and Berlin (Germany),
her interest lies not only in the spatial, but in the social understanding of our
built and natural environment. In 2015 Angelika continued her studies within the
interdisciplinary postgraduate Master of Arts program, enabling her to expand
and deepen her interest in interdisciplinary research. Pursuing her work within
architecture and research Angelika believes that interdisciplinary collaborations
give valid approaches to the problems of our continuously increasing world(s) of
complexity. Thus, her research interest lies in the context of the built environment on
the relation between behavior and space. The active participation and accumulated
experience in interdisciplinary research and artistic interventions led to the decision
to continue her involvement by widening her network as collaborator and participant
in various short- and long-term programs allowing her to gain hands-on experience
on methodologies, approaches and experiments. Through her lateral entry into
research she pursues the integration of interdisciplinary diversity of methods into
everyday problem-solving processes within architecture and urban planning.
For some time now her work involved interdisciplinary exchange. Generally, the
research project emphasises the derivation of knowledge from different disciplines.
Currently, her focus of interest lies in emphasising the linking of science and design
disciplines. Thus, Angelika incorporates concepts, definitions and terms from the
Social and Human Sciences in her reflection. Determining the city as a complex
system allows a holistic observation on its changing structures and dynamics. Here,
insights are derived from other fields of interest related to Systems and Network
Thinking.

10
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C

Research study

The project is framed as an interdisciplinary study merging a hybrid perspective
of theoretical analysis and practical exploration. This research project aims to
investigate an interdisciplinary approach by incorporating the areas of the disciplines
of architecture and urbanism on one hand, and the relatively new discoveries of
systems and network thinking of the last century on the other hand. A superposition
of both fields as an interdisciplinary synthesis enables to generate an interface that
results in the research project.
The research study is structured in five main chapters followed by subchapters:
The introduction gives an overview of the temporal and spatial contextualization.
Following, the hypothetical framework establishes the theoretical analysis of the
work by identifying the research problem and selecting the research subject. The
topic unfolds according to a multidimensional scaling from a global to a local level.
Within the chapter of the thematic synthesis, the research strategy and methodology
are elaborated as a link between the previous theoretical basis and the following
empirical study.
The chapter of the context-based analysis lies focus on the practical exploration
through empirical research.
Last, the conclusion gives an outlook for further development of the research project.

12
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1

Introduction to research project

The research focuses on cities as one of the most enduring creations of mankind.
Cities are ancient artefacts and have existed throughout the history of humanity.
However, due to the agrarian and industrial revolutions of recent centuries, the urban
population increased rapidly and continues its growth constantly. The disciplines
of spatial planning, as architecture and urbansim, amongst others, are hence major
actors when it comes to the development of urban space in consideration of the
increase of number and size of cities and their rising influence on the environment.
However, this becomes a difficult task given that our cities are experiencing
unprecedented challenges of insufficient space, strained infrastructure, social
unrest, and the increasing impact on climate change. The need for cities to readapt
to the changing structures and dynamcis has never been greater.

2

At this point, a theoretical foundation of the research project generates the
basic principles. Each paragraph evolves into a bi-dimensional succession of
argumentation. First, the research problem is defined through an elaboration on
rapid urbanization as ubiquituous challenge and the misconception of the urban
as theoretical problem. Later, the research focus initiates the debate about cities as
complex adaptive systems as a modern approach with the conceptual model of an
urban network system. Finally, the research subject is selected by introducing the
city as an urban phenomenon and subsequently leading to the particularity of the
courtyards of Berlin.

2.1
1.1

Background of project topic

The study focuses on the observation of the urban phenomenon that frames the
core part of the project. Evidently, the subject of research is the city. The emphasis
lies on the complexity of urban structures and dynamics by analysing a specific case
study of a city. Later on, the addition of the perspectives from Systems and Network
Thinking construct a wider interrogation of cities as complex adaptive systems and
network systems. The study intends to investigate the approach of understanding
cities neither as machines, nor as organisms, but rather as systems that, in fact,
rank amongst the biggest form of life the earth currently inheres. As threats and
opportunities caused by urban transformation are yet to be defined, the knowledge
derived from the sciences of Systems and Network Thinking sheds new light on
planning, designing and managing within the urban phenomena.
Related to the professional experience of the author within the private industry of
architectural design and planning environments, the motivation for the research
project was grounded at the astonishment of, in a sense, commonly applied
obsolete work practices. In general, despite new technologies and innovative trends,
approaches towards decision-making and form-finding process within the spatial
disciplines too frequently follow organisation procedures that do not integrate the
latest discoveries of knowledge and applications in everyday use. The belief that a
universal reformation of the mindsets and techniques is urgent frames the research
project.
Concretely, the research project intends to illuminate the ongoing research taking
place in a somehow isolated environment of urban research institutes and give
access to insights gained from the research projects relevant for spatial planners.
Current approaches applied within spatial planning practices, mainly influenced by
economic and administrative conditions, comprehend the city as a conglomeration
of parts divided into different function zones and infrastructural elements, rather
than as a holistic whole of interconnected entities that operate beyond territorial,
political and functional allocations.
14
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Hypothetical framework

Identification of research problem

The research problem is derived from the disciplinary fields of architecture and
urbanism. The approximation to the problem is established through an elaboration
on two levels. The initial level describes the state of the art by introducing rapid
urbanization as a problem of already present and assuredly future times that calls
for the quickest possible engagement for the purpose of guaranteeing wellbeing of
citizens and protection of the globe. The second level lies focus on the misconception
of the urban system as theoretical problem.

2.1.1 Rapid urbanization as ubiquitous challenge
The term ‘urbanization’ initially defines the process of rural communities growing
into urban agglomerations, and by extension the process of expansion – in physical
and demographic forms – of those urban areas.
In that regard, a definition of the term ‘urban’ gives further clarity on differentiations.
An urban area is generally defined as a human settlement characterized by a high
density of its population and categorized in major or minor conurbations, such as
cities, towns or suburbs. In the context of urbanism, the term contrasts with rural
areas, such as towns, fringes, villages, hamlets and dwellings. In another context, an
‘urban area’ as ‘built environment’ contrasts with the term ‘natural environment’
referring to all living and non-living things that occur naturally.
Urban and rural areas are two central concepts used by a wide range of policymakers,
researchers, national administrations and international organisations, among them
the United Nations (UN) and the European Union (EU). However, an internationally
valid definition of these terms does not exist yet. As a data collection on the issue
of urbanization strongly depends on the definition on the terms ‘urban’ and ‘rural‘,
it is significant to be aware of the data at hand. According to the United Nations’
predictions, the world’s urban population is expected to grow to 70 percent by 2050
Spatial Planning viewed from System & Network Thinking
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(approximately 6.7 billion) from 55 percent at present (approximately 4.2 billion).
According to a 2014 United Nations’ Study, 1 in 4 people live in a city of over 1
million inhabitants and importantly, nearly 1 in 8 live in one of 28 megacities with
populations of over 10 million inhabitants.
In contrast, research within the European Commission stated different numbers by
estimating that already 84 percent of the world’s population, or almost 6.4 billion
people, live in urban areas by today. In this context, it is necessary to mention that
the UN relies almost entirely on national definitions of urban and rural areas. But as
the specific categorization of urban areas widely varies from country to country and
depends on classifications of population rates, it makes direct comparisons difficult
if not impossible. In contrast, the EU provided »a solution for this double problem of
data availability and lack of a shared definition«2 by providing access to a wide range
of data. Advances in geospatial technology that uses high-resolution satellite images
to determine the number of people living in a given area, make a definition possible
that is independant of national definitions.
With a focus on the distinction between urban and rural, a general definition by
the UN states that »an urban area can be defined by one or more of the following:
administrative criteria or political boundaries (e.g., area within the jurisdiction of a
municipality or town committee), a threshold population size (where the minimum
for an urban settlement is typically in the region of 2,000 people, although this varies
globally between 200 and 50,000), population density, economic function (e.g., where
a significant majority of the population is not primarily engaged in agriculture, or
where there is surplus employment) or the presence of urban characteristics (e.g.,
paved streets, electric lighting, sewerage)«3. Complementarily, by introducing a new
harmonized city definition that captures large cities in a comparable way, the EU
uses the definition of a »new degree of urbanization«4 by defining cities, or densely
populated areas, as at least 50 percent of the population living in urban centers.
Urbanization is not a recent phenomenon. The process of urbanization reaches
back to the ancient civilizations that created urban life, namely to Mesopotamia
and Egypt, among others. Until now, scientific discoveries could not completely
unravel the reasons for the formation of urban settlements in Mesopotamia in the
Uruk Period taking place from 4300 to 3100 B.C. However, it is speculated that
prosperous and efficient villages attracted less successful tribe structures and thus
enabled survival within a functioning system. The first settlements in Mesopotamia
helped people conserve scarce resources – irrigation networks meant more water
for everyone. Further on, diverse technological innovations, such as »the ox-drawn
plow and wheeled cart, the sailboat, metallugry, irrigation, and the domestication of
new plants«5 were necessary for the existence of settled communities. A historian’s
2
European Commission, 2014. p. 2
3
United Nations Children’s Fund (UNICEF), »Children in an Urban World«, February 2012, p. 10
4
The degree of urbanization (DEGURBA) is a classification that indicates the character of an area. Based on population
grid data with a resolution of 1 km2, it classifies Local Administrative Units level 2 (LAU2 or communes) into three types
of area: Densely populated areas (alternative name: cities) with at least 50 percent of the population living in high-density
clusters (alternative name: urban centre), intermediate density areas (alternative name: towns and suburbs) with less than 50
percent of the population living in rural grid cells; and less than 50 percent living in a high-density cluster, and thinly populated
area (alternative name: rural area) with more than 50 percent of the population living in rural grid cells.
5
Davis, 1955. p. 430
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perspective proposes that the growth of the cities in Mesopotamia was the result
of the inhabitants struggling to cope with the environment. »The civilized life that
emerged at Sumer was shaped by two conflicting factors: the unpredictability of the
Tigris and Euphrates rivers, which at any time could unleash devastating floods that
wiped out entire peoples, and the extreme fecundity of the river valleys, caused by
centuries-old deposits of soil. Thus, while the river valleys of southern Mesopotamia
attracted migrations of neighboring peoples and made possible, for the first time in
history, the growing of surplus food, the volatility of the rivers necessitated a form
of collective management to protect the marshy, low-lying land from flooding. As
surplus production increased and as collective management became more advanced,
a process of urbanization evolved and Sumerian civilization took root.«6
In modern times, the process of urbanization drastically increased with the
industrial revolution of the 18th century. Human advancements, introduced
around 1750, intensified the need for settlements within the urban context and
dramatically changed the management of cities. Enabled by new mass production
technologies, such as standardized construction materials and mechanized means
of transportation, urban planning assumed a fundamental new role in the fast
urbanizing industrial societies of its time by acquiring a much more pervasive
aspiration of designing and building the city at all scales.
In the developed world, the transformation from agriculture to industrial society
mainly resulted through stability of nutrition. Hence, the emerging lack of accessibility
to manufactured goods increased. The invention of power-driven machinery and
other energy sources enabled the introduction of new concepts of production and
transportation. As a side effect of the mechanisation in farming during the industrial
revolution, people migrated from rural areas to urban agglomerations, transforming
the city to an attractor by offering opportunities for employment, transport,
education, housing, services and more. However, the value of modern cities has little
to do with energy efficiency. »Why, then, do we put up with the indignities of the city?
Why do we accept the failing schools and overpriced apartments, the bedbugs and
the traffic?«7 The city is highly valuable due to the interactions it facilitates between
humans as urban agents. The creation of urban areas of the industrial civilization
introduced the need of modern urban planning, and simultaneously led to the new
geological epoch of the anthropocene of human impact on the environment.
Nowadays cities are the planet’s most populated and rapidly changing territories of
the 21st century, providing a multitude of opportunities, but simultaneoulsy causing
challenges for society, economy and environment through forces of globalization and
pressure for sustainability8. »Among the advanced economies, the rapid development
of cities spans some 200 years, whereas in the less developed economies it is much
more recent in origin«9. The relentless urban growth and its opportunities and forces
have led to a renewed interest in cities in academic and political debates.
In awareness of the ambiguity of data collection methods on urban growth conducted
6
7
8
9

Chapin Metz, 1988.
Lehrer, 2010.
Hall, 1998.
Paddison, Ronan, 2001. p. ix
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As a consequence, cities will continue to grow, both demographically and physically
all over the globe, including developping and industrialized countries13. Based
on estimations of Angel, Sheppard and Civco14, worldwide built-up area of urban
agglomerations consumed up to 400,000 square kilometers in 2000 with an
expected growth up to 1 million square kilometers. The present worldwide trend
of rapid urbanization is »associated with both positive and adverse outcomes that
affect the welfare and wellbeing of their citizens«15, while having important impacts
on the global environment. Thus a wide range of possible actors from the disciplines
of geography, sociology, economics, urban planning and public health should feel
concerned and motivated to innovate on existing and emerging issues of our urban
environments. In times of rapid urbanization, innovative approaches and creative
ideas are essential to successfully master the great social and spatial challenges.

in one type of city or another, [...]«16. Even though data collection methods applied
either by the UN or the EU may heavily vary, a general trend of the increase of urban
population quickly becomes evident (Figure 2). As stated earlier, for the purpose of
expressing the trend within the shift from rural to urban populations, this research
study mainly refers to estimates published by the UN. The phenomenon of urban
growth refers to a process taking place over an extended period of time. Statistical
studies of UN DESA17 indicate that in 1960 the global urban population amounted
to 34 percent of the total, today the urban population accounts for 55 percent of the
total and is expected to grow by 2050 to reach 68 percent18. For context in Germany,
with 82,2 million inhabitants at the end of 2015, around 77 percent lived in densely
and moderately populated areas19. Global projections show that urbanization – as
the gradual shift in residence of the human population from rural to urban areas
– combined with the overall growth of the world’s population could add another
2,5 billion people to urban areas by 2050, with close to 90 percent of this increase
taking place in Asia and Africa, according to a new United Nations data set launched
in May 201820.
Population (millions)

by the UN and the EU, this research study mainly refers to information published
in 2016 within the United Nations Human Settlements Programme (UN–Habitat)10
as of the World Cities Report of the Habitat III conference that took place in Quito,
Ecuador. The report points out the increasing importance of cities in social and
sustainable development worldwide. Today, cities are home to 54 percent of the
world’s population. As it is foreseen, 68 percent of the human population will be living
in urban geographies by 2050. A distinction must be made here, especially between
developing countries and industrialized countries. While the urban population in
developing countries is expected to double its numbers in the next 30 years from
around 2 billion in 2000 to almost 4 billion in 203011, urban areas in industrialized
countries are expected to increase their inhabitants by 11 percent in the upcoming
30 years from around 0.9 billion to 1 billion12.

6000

5000

4000

3000

2000

on
ulati
l pop
a
r
u
R

s
egion
ped r
o
l
e
v
s de
of les

2.1.1.1 Urban growth as global phenomenon

10
UN-Habitat is the United Nations agency for human settlements and sustainable urban development, founded in
1978 as an outcome of the First UN Conference on Human Settlements and Sustainable Urban Development (Habitat I) held in
Vancouver, Canada in 1976.
11
Related to a study conducted by Angel, Sheppard & Civco in The Dynamics of Global Urban Expansion, the ratio of
population numbers and built-up area of cities in developing countries will increase its built-up area from 200,000 square
kilometers in 2000 to 600,000 square kilometers in 2030 at average densities of around 8,000 persons per square kilometer
(if average densities continue to decline at the annual rate of 1.7%). Furthermore, built-up areas in industrialized countries
from 200,000 square kilometers in 2000 to 500,000 square kilometers in 2013 at average densities of almost 3,000 persons
per square kilometer (if average densities continue to decline at the annual rate of 2.2%).
12
Angel, Sheppard & Civco, 2005. p. 1
13
Although it is necessary to be aware of the very different dynamics of urban growth between the developed and
developing countries, this research project limits the scope of investigation on industrialized countries.
14
Ibid. p. 1
15
Ibid. p. 6
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Some 200 years later, global urbanization increases its pace. Newly created cities
and the urbanization process in rural areas replicate a lifestyle based on the linear
economy, causing destructuve social, economic and environmental impact while
compromising the ecology of the planet. The growing awareness of the challenges
around rapid urbanization increasingly perceived by all levels of societies worldwide
regularly raises debates on the ‘new urban agendas’. »We live in an age of cities. By
the end of this century, it is likely that most of the world’s population will be living
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Figure 2 Trends in urban and rural population growth of the world from 1950 to 2050

A literature review of selected publications on the subject relevant to this research
frames the state of the art. Here it is important to examine the phenomenon
of rapid urbanization through diverse disciplines by including theoretical and
methodological contributions from the fields of sociology and geography. For the
purpose of guiding the reader to relevant literature, the following publications give
16
Batty, 2013. p. xvii (Preface)
17
United Nations Department of Economic and Social Affairs (UN DESA) is part of the United Nations Secretariat
that works closely with governments and stakeholders to help countries around the world meet their economic, social and
environmental goals.
18
UN DESA, 2014. p. 7
19
Statistisches Bundesamt, 2017. p. 23
20
UN DESA, 2018.
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an overview of existing definitions and applications on the topic at issue. In this
context it is interesting to use early as well as contemporary perspectives on urban
growth patterns.

a.

Kingsley Davis, The Origin and Growth of Urbanization in the World (1955)

An early, however, relevant writing on the topic of urban growth traces back
to Kingsley Davis21. His publication introduced the importance of the urban
phenomena to social sciences by stating four reasons. Firstly, sociology is interested
on the topic of urban growth as – in relation to the totality of human history – it is a
recently emerging phenomenon. »Compared to most other aspects of society – e.g.,
language, religion, stratification or the family – cities appeared only yesterday, and
urbanization, meaning that a sizable proportion of the population lives in cities, has
developed only in the last few moments of man’s existence«22. The second reason
points to the revolutionary nature of urbanism – a »product of basic economic and
technologic developments«23 – as it importantly impacts social life in urban as well as
rural environments. Thirdly, cities are established »centers of power and influence
throughout the whole society«22, even though they might be part of a predominantly
agricultural societal structure. The last reason important to sociological interest in
cities is the fact that »the process of urbanization is still occuring«23 and requires a
constant confrontation with its challenges and its potentialities.
Although the text was published more than five decades ago, the introductory
statements still apply today. However, the further processing of the content reveals
differences between the initialization of urbanization through the industrial
revolution of the past and the continution of urbanization through economic and
cultural globalization of the present – and most likely of the future.
In his argumentation, Davis reached back to the emergence of ‘early urban centers’
initiated by Neolithic technological progress by defining the »sine qua non of urban
existence, [that is] the concentration in one place of people who do not grow
their own food«24. Following this thought, he elaborated later that in regard to the
distribution of agricultural produce between rural and urban communities »the rise
of towns and cities required, in addition to highly favourable agricultural conditions,
a form of social organization«24 that generated stratas of cultivators and recipients.
Cities – between 6000 to 5000 B.C. as rather town-like settlements – were centers of
political power and economic influence and hence enabled »inventions which made
larger settlements possible [...] – viz., writing and accountancy, bronze, the beginning
of science, a solar calendar, bureaucracy«24 (around 4000 to 3000 B.C.) and later
»alphabetic writing and the smelting of iron«24 (between 2000 and 1000 B.C).
Davis raised the question about the difference of the degree of urbanization in
21
22
23
24
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Kingsley Davis (1908 – 1997) was a US-American sociologist considered as a classic figure in demographic science.
Davis, 1956. p. 429
Ibid. p. 429
Ibid. p. 430
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ancient societies in comparision to modern times and concluded that it is due to
the relatively small number of inhabitants that were part of the community. »To
the question why even the largest cities prior to 1000 B.C. were small by modern
standars, why even the small ones were relatively few, and why the degree of
urbanization even in the most advanced regions was very slight, the answer seems
as follows: Agriculture was so cumberstone, static, and labor-intensive that it took
many cultivators to support one man in the city. [...] The technology of transport was
as labor-intensive as that of agriculture. [...] The size of early cities was therefore
limited by the amount of food, fibers, and other bulky materials that could be
obtained from the immediate hinterland by labor-intensive methods, a severe
limitation«25 that had to be overcomed before flourishing into a city attaining its
full potential size. Further on, Davis argued that a lack of political organization in
the subordinated rural areas equally limited the formation of cities of the size as we
know them today. »Other limiting factors were the lack of scientific medicine (which
made urban living deadly), the fixity of the peasant on the land (which minimized
rural-urban migration), the absence of large-scale manufacturing (which would
have derived more advantage from urban concentration than did handicraft), the
bureaucratic control of the peasantry (which stifled free trade in the hinterland),
and the traditionalism and religiosity of all classes (which hampered technological
and economic advance)«25.
Only later (from 600 B.C. to 400 A.D.) and in more northern regions did the
process of urbanization of ancient societies flourish expectedly. Within the Roman
empire, technological, economic and political advancements and the ability of
conquering, organizing and governing an empire comprising rural cultivation and
urban imperialism facilitated the emergence the great cities of Rome, and later
Constantinople (today named Istanbul). Through the introduction of improved
production and transport by machinery within the 18th century, the process of
urbanization drastically accelerated within the 19th century and »urbanization has,
in fact, gone ahead much faster and reached proportions far greater during the last
century and a half than at any previous time in world history«26.
For illustration, Davis compared world populations in 1800 with 1 billion and in 1950
with 2,5 billion (today’s world population totals 7,6 billion) against global urban
populations in 1800 with less than ten percent and in 1950 with approximately 30
percent (today’s urban population adds up to 55 percent)27, again, referring mainly
to estimates published by the UN. Analyzing the process of urbanization by observing
the development of world regions gives an estimated value, however, it is vaguely
representative as it leaves out local specifics that evidently impact on the degree of
urbanization. In summary, »the regions least urbanized are those least affected by
northwest European culture, namely, Asia and Africa. [...] Urbanization has tended to
reach its highest point wherever economic productivity has been greatest – that is,
where the economy is industralized and rationalized«28.
25
Ibid. p. 431
26
Ibid. p. 433
27
UN DESA, 2014.
Based on insufficient data available in 1950, Davis estimations of values were additionaly adjusted to current statistical data
on global urban populations for settlements larger than 20.000 inhabitants.
28
Davis, 1956. p. 435
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Evidently, Davis in general anticipated a continuation of the irreversible urban
growth as »urbanization is so widespread, so much a part of industrial civilization,
and gaining so rapidly, that any return to rurality, even with major catastrophes,
appears unlikely«29. Specifically, first of all as nations develop at different pace in
seeking to become more advanced economically and socially, Davis’ assumptions
directed towards a growth pattern by distinguishing between industrialized or
more economically developed countries (MEDC) and less economically developed
countries (LEDC). Cities that emerged as from the 20th century on will reflect
the ecological pattern, technological base, economic activity of today, leading to
alienation between rural hinterlands and urban centers. Second, mainly referring
to industrialized nations, cities will develop by decentralizing huge metropolitan
aggregates. This will then lead to a fuzziness between the center and its periphery and
subsequently result in rather centrifugal than centripedal growth patterns facilitated
by improvements in transport, communication and information technology, and
provoking a somewhat reversed urbanization process by redistributing people on
lesser dense areas as a »new kind of urban existence«29.
Overall, Davis emphasized the rapid and drastic change in settlement structures
observed globally as well as locally as »something new [that] has been added. Such
cities are creatures of the twentieth century. Their sheer quantitative difference
means a qualitative change as well«27. Davis’ observation of urban growth patterns,
conducted within the time of modern movements in the beginning of the 20th
century, illustrated the uncertainty of future developments and hence the necessity
of adapting to the newness as the »effects would be profound«29. Since a change
to the origins of human settlements is unimaginable, indeed, impossible, it almost
seems as Davis addressed the global population in its totality rather than in its
divided disciplines to enable a paradigm shift necessary to deal with the emerging
challenges and opportunities.

b. Tim Hall, Urban Geography (1998)
From a more recent perspective of urban cultural geography, Tim Hall30 examined
the new geographical patterns forming within and between cities, and investigated
the way geographers have sought to make sense of this urban transformation. »The
only consistent thing about cities is that they are always changing. Classifying and
understanding the processes of urban change present problems for geographers
and others studying the city«31.
Hall included the process of rapid urbanization in his definition of the ‘constantly
changing city’ from ‘new cities’ to ‘new urban geographies’. However, he distinguished
two types of change within the urban context: alterations that affect primarily the
external surface of a city, such as constant addition and demolition of urban tissue, are
contrasted with alterations that profoundly interfere with the underlying structure
29
Ibid. p. 437
30
Tim Hall (n.a. – today) is an Urban Cultural Geographer based at the University of Gloucestershire and a lecturer in
Human Geography at Cheltenham and Gloucester College of Higher Education, U.K.
31
Hall, 1998. p. 1
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of a city caused by interactions of the urban system with economic, social or political
dynamics, as was the case during the global phenomenon of industrialization, that
resulted in »new, distinctly different, urban forms«32.
Hall pointed out that as developments of cities were in a large part influenced by the
industrial revolution, these urban typologies – mainly referring to the industrialized
nations, such as the U.K., U.S.A. and Europe – not only massively influenced modern
urban theory, but also shaped a number of 19th and 20th century traditions in the
fields of political ideology and town planning. »Not only were the size and rapidity of
growth of these cities new but so also were the forces that shaped this growth«33. In
other words, the set of processes currently shaping our cities is not linked to the initial
dynamics of industralization anymore, but influenced by the forces of economic and
cultural globalization and by the pressures for environmental, economic and social
sustainability, and therefore require alternative and innovative ways of examining
urban change of the present. Following, Hall’s defintion of the term ‘urban’ clarified
the indicators involved that distinguish an urban environment from a rural lifestyle
through the factors of population size, population density, number and range of
services or employment profiles.
Nevertheless, in most cases geographers, amongst other disciplines, cannot easily
distinguish between the types of change, and hence require effective strategies for
the purpose of identifying, evaluating and addressing the degree of transformation
of the urban system. Hall consistently referred to the »evolutionary process«34 of
the urban shaping observable in condensed periods, but more significantly in
extended one. Generally, today’s cities are a product of a long evolutionary process,
shaping the ancient settlements of the past to the complex cities of the present.
However, as Hall argued, it must be noted that, although each city traversed such
a process of development, no two cities are alike. Even if some cities might have
historical parallels, they result in very different landscapes, economies, cultures
and societies. Hall refers here to a diverse set of processes that impact the distinct
urban developments. »The particular set of processes that affect city development
depends on a number of factors that are unique to individual cities, such as city
size and the nature of its economy, and/or related to wider factors, such as the
relationships between networks of cities, the nature of the nation within which they
are located and their position within the world economy. The diversity of city types
and processes of urbanization cannot be reduced to a simple, linear evolutionary
process. It is preferable to adopt a perspective that recognizes this diversity and to
think of cities having different roles and positions in the world economy.«35
Hall concluded that a certain diversity underlies the processes of urbanization in
different global contexts. This means that cities are highly complex due to a large
number of actors involved in the urban production, such as inhabitants, construction
workers, property developers, builders, designers, architects, statesmen, among
others, and cities are highly connected through economic, political, social and
32
33
34
35
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cultural dynamics. The urban production process of each city follows certain sets of
rules, however, it is directly tied to spatial and temporal characteristics of each urban
context. Throughout his publication, Hall offers a framework for examining urban
change by focusing on not only physical components of the city, but rather on many
more aspects of urban life. Deducting a general statement of his publication, due to
the nature of urban change, Hall asserted the necessity of changing approaches within
disciplines with the purpose of enabling sustainable urban development, specifically
in his view on geography. In a sense he addressed the disciplines concerned, such as
geography, sociology and other social and spatial sciences, and appealed to engage
with the urban transformations in order to create a better understanding of urban
economies, urban policy and urban change.
As a conclusion of this paragraph, both Davis and Hall, in their own contemporary
and disciplinary elaborations, confronted the phenonmenon of rapid urban growth
that faces humanity and the planet since its initialization by the industrial revolution,
following its continuation within the 20th century and its increase in future decades.
In this respect, the uncertainties of future directions – in particular within Davis’
publication – are pointing towards the need of adapting to the unknowingness
by exploring new urban geographies and transforming the image of the city.
Urbanization is an important aspect of social change and population growth over the
centuries and it has had important consequences for many aspects of social, political
and economic life. Particularly by perceiving potentialities rather than limitations
can the imaginative power and transforming activity of humankind develop its full
potential to act upon the existing and emerging challenges of urban growth in an era
of a growing global population and lacking spatial resources.

2.1.1.2 Reactions to urbanization
With the development of settlements there has also been the urge of planning,
arranging and managing settlements. Although urban planning as such existed
throughout the history of humanity of at least small-scale settlements – as mentioned
previously, there is evidence of urban planning and designed communities dating
back to the Mesopotamian and other civilizations in the third millennium B.C. – the
disciplines of spatial planning experienced a paradigm shift between the end of
the 19th and the beginning of the 20th century. Due to the rapid increase of urban
population and the lack of habitable space, living conditions in cities deteriorated
sharply between the end of the 19th century and the first decades of the 20th century.
The incrementing speed and scale of industrial and population dispersion visible in
environmental pollution of the growing industries and unsanitary conditions caused
by the lack of infrastructure, just to name a few of the adverse effects intimately
related to the process of rapid urbanization, increased the urge to provide strategic
solutions in particular on the part of spatial planning.
The modern origins of urban planning lie within the social movement for urban
reform that took place at the end of the 19th century. As a reaction against the
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disorder of the industrial city, municipalities as well as visionaries sought for an ideal
city where an organisation structure allowed to integrate provisions of amenities
to basically ensure hygiene standards as well as mobility of goods and people. At
the beginning of the 20th century, urban planning began to be recognized as a
profession, associations were founded as institutions36 and first planning programs
were integrated within the academic environment37.
In this context, one of the established associations was the CIAM (Congrès
Internationaux d’Architecture Moderne), an active organization from 1928 until
1959, offering a platform of exchange on urban planning discussions and the
development of modern architecture. The members of CIAM considered cities as
congested, noisy, polluted and chaotic and believed that some of these challenges
could be solved through the separation of functions by zoning cities into housing,
working, recreation and traffic areas. The Athens Charter, published in 1933 by Swiss
architect Le Corbusier, was their most famous manifesto, a document subsuming the
duties of modern settlement development in reaction to the increasing challenges
caused by urbanization. It presented a set of ninety-four tenets that cities should
follow to become functional and efficient. The Charter aimed to elaborate a common
vision on the future of cities by defining programmatic positions on a functionalist
approach, ultimately, attempting to facilitate management of urban areas. The
results of the Charter were significantly introduced in the urban planning process
after the destruction throughout Europe of World War II as it offered a modular and
cheap, and thus simple and quick, reconstruction process of massively destroyed
urban agglomerations. Generally speaking, the CIAM became a global movement and
a universal school of thought.38
Following selected examples of modern urban planning elaborate on two main
visions and demonstrate their far-reaching impacts into modern thinking. Both,
Ebenezer Howard’s Garden City as well as Le Corbusier’s Radiant City attempted to
define the ideal form of a city – as an opposition to the metropolis as cause for social
conflicts and misery – by principally reconstructing alternative cities.

a. Ebenezer Howard, Garden City (1898)
As an architect of the modern era, Sir Ebenezer Howard39 is considered as the
initiator of the garden city movement40. »He began his career as a stenographer and
36
The Town and Country Planning Association (TCPA) was founded in 1899 by Sir Ebenezer Howard to improve the
art and science of town and country planning.
37
The University of Liverpool in the U.K. offered the first academic course on urban planning in 1909.
38
At this point the transformation from the CIAM theories into the Team X movement – known as an international
group of architects that existed from 1953 to 1981 – must be mentioned. Within the post-war era the contradictions of modern
architecture and urban planning that grounded on the merely functional categories of the Athens Charter became increasingly
evident as it not only failed to resolve the discrepancy between man and technology but also generated a gap betwneen the
individual building and the city. Hence, Team X massively criticized the paradigm of functional separation of living, working,
leisure and circulation of modern urban developments and resulting in the development of alternative positions on modern
architecture and urbanism.
To consider in detail theoretial developments of the architectural discourse of CIAM and Team X would require a far longer
study than the pages of this research study allow. For this reason, this study rather focuses on the emphasis of influential
developments within spatial planning related to the process of urbanization taking place within the last 250 years than
historic accuracy.
39
Sir Ebenezer Howard (1850 – 1928) was a British town planner.
40
For further reading see: Ebenezer Howard, To-morrow: a Peaceful Path to Real Reform (1898)
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ended as the elder statesman of a worldwide planning movement [...]«41. Being a
socialist thinker, Howard’s contribution was the ‘Garden City’, »a plan for moderate
decentralization and cooperative socialism. He wanted to build wholly new cities
in the midst of unspoiled countryside on land that would remain the property
of the community as a whole«41. The garden city was a designed urban model of
a planned development in response to poor housing and living conditions and
rising land prices in the rapidly growing cities. Generally the model envisioned the
establishment of healthy, green rural towns in combination with advantages of the
big city, such as good job opportunities, cultural and educational facilities, and those
of the country, such as fresh air, space and proximity to nature. Howard intended to
curb the uncontrolled expansion of urban growth by developing a model that – in his
opinion – offered an alternative organization pattern for the innercity densification
and out of city expansion by regulating the form, division, connection, and hence
also limiting the surface area, number of buildings and people.

Figure 4 Neighbourhood and centre of the Garden City

Equally important for Howard was productive and governing independence of the
garden city from the metropolis, enabling an autonomous existence. The functions
involved in urban life, such as living, working and recreation should be spatially
separated into different zones. Further on by learning from the metropolis, Howard
laid focus on social mixing as he envisioned to prevent social segregation through
spatial exclusion. Residential cities are arranged in a ring around the city centre
and linked to it in a star-shaped network by roads, railways and subways, as well as
connected to each other in a ring. Moreover, the concept of the garden city provided
for the renunciation of private property, that is, the entire area of the garden city
should not belong to private owners, but to the community, viz. all citizens. With this
principle Howard intended to prevent land speculation, that in the end – as observed
within metropolises – lead to high rents. The development of a new garden city
would initially be financed by trustees before properties could be leased by future
garden city residents.

Figure 3 Layout of a Garden City

In specific, rather than the redevelopment of the existing urban areas, Howard
established a model proposing the complete reestablishment of cities in the
surrounding areas of metropolises. The new cities should be uniform, manageable
and symmetrical. Howard intended a spatial and numerical size limitation of the
garden towns as 32,000 inhabitants and an area of 2,400 ha should not be exceeded.
41
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As mentioned before, the ideal garden city develops according to a layout with a total
area of 2,400 ha (Figure 3). The actual built-up area is located in the centre and covers
approximately 400 ha. The city is circular and is composed of a layered structure. Six
large boulevards run through the centre, dividing the city into six districts of equal
size. The layered structure (Figure 4) consists of five main sectors, commencing
with the city centre that serves as a focal point for the residents containing civic
buildings, such as city halls, libraries, hospitals, museums, galleries and theaters,
that are winding around a park area, viz. the garden. Following, the first and second
layers include a larger green and recreational area, named the central park that
is surrounded by a covered glass building, the Crystal Palace serving as a winter
Spatial Planning viewed from System & Network Thinking
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garden and universal perennial marketplace and that again is surrounded by another
belts. The third and fourth layers constitute for the residential area is divided into
approximately 5,500 plots for single-family houses with the typologies of bungalows
and terrace houses. There are open spaces in residential areas as well as the other
facilities such as public schools, playgrounds and parks, providing a recreational
area and attractive garden for its residents. Located in the marginal area, the fifth
layer contains industrial zones and is directly connected to the circular railway by
facilitating transport with a separation from main central traffic in order to prevent
route congestions. For the purpose of avoiding contamination and emission, the
industrial activities are expected to run primarily on electric power. The remaining
2,000 ha of undeveloped land are located within the final circular layer and are used
for green spaces for the purpose of agriculture and farming, gardening as well as
leasehold properties for the inhabitants. However, this layer might be connected
with activities taking place in the previous fifth layer, as, for instance, agriculture and
livestock processing. Waste products resulting from this process are integrated as
fertilizer on the farms in the surrounding green area. Ideally, the area is sufficient to
supply the city with agricultural products itself. As the floor plan was an idealisation,
it was never implemented in this form, but would rather be adopted to the local
conditions of a garden city to be developed. For the purpose of creating a futureoriented concept, Howard established a system that allowed further expansion
possibilities of the garden cities by connecting satellite garden cities as clusters.
It is fair to say that Howard imagined a somewhat socialist utopia of a compact,
efficient, healthy and beautiful city, far distant from the metropolis with its antisocial
concentrations of wealth and power. Due to limitations of viability the vision of the
Garden City was only partially realized. However, the garden city movement had a
major impact on the urban theories to come, such as Patrick Geddes’ application of
the concept on the urban plan of Tel Aviv and the free interpretation and adaptation
of the Garden City by Le Corbusier’s Radiant City.

b. Le Corbusier, Radiant City (1924)
In connection with his view of a complex architectural art, Le Corbusier42 – known
as one of the most influential architects of the past century, but as well as the
most controversial artist and theorist of his time – also included urban planning,
sculpture and furniture design in addition to architectural theory into his reflection
and practices. Within multiple publications43 Le Corbusier expressed his desire of
elaborating a new vision of architecture and urbanism by exploring the concept
of modern architecture. His critiques and suggestions were later accumulatedly
published within the Athens Charter of CIAM in 1933 – a written manifesto of urban
planners and architects discussing the tasks of modern housing development – by
expressing his perturbation of the situations in metropolises, such as Paris and New
42
Le Corbusier – given name: Charles-Édouard Jeanneret-Gris – (1887 – 1965) was a Swiss-French architect,
architectural theorist, urban planner, painter, draughtsman, sculptor and furniture designer.
43
For further reading see: Le Corbusier, Toward an Architecture (original in French: Vers une architecture) (1923); Le
Corbusier, The City of To-morrow and Its Planning (1929)
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York, precisely on the matter of overcrowded, unsanitary, poor conditions disrupted
by transportation as follows: »The advent of the machine age has caused immense
disturbances to man’s habits, place of dwelling and type of work; an uncontrolled
concentration in cities, caused by mechanical transportation, has resulted in brutal
and universal changes without precendent in history. Chaos has entered into the
cities«44.

Figure 5 Model of the Radiant City

Already beforehand, Le Corbusier envisioned an ideal city elaborated on four
fundamental principles45 that result from the problems of architectural, demographic
and technological changes as a consequence of the industrialization. These are
the relief of city centers [1], the increase in population density [2], the increase in
means of transport [3] and the expansion of planted areas [4]. These four principles
– as a result of the problems caused by cities – found application in one of the
most referred urban utopias of city planning, namely the concept of Le Corbusier’s
Radiant City (original in French: Ville Radieuse) as an unrealized urban masterplan
first presented in 1924 and published in a book of the same name in 1933. The
predecessor of this model was Le Corbusier’s Contemporary City; as the name
suggests, an up-to-date model of a city planned to house three million inhabitants.
The concept of the Radiant City – inspired by the arrangement and functions of the
human body – envisioned the organization as within a living organism consisting
of parts that form a whole. With the Garden City movement as its antecedent, Le
44
45

La Charte d’Athenes Paris, 1933. Tenet I., 8.
Le Corbusier, 1929. p. 340
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Corbusier emphasized not a horizontal, but a rather vertical arrangement and
organization of the future city (Figure 5). His urban designs offer solutions for the
population explosion in urban centres, increasing motorization and the incremental
speed of transport – consequently the development of a basic principle for modern
cities and, de facto, created a standard for urban development. The Radiant City
combines the elements of residential construction with the visions of modern urban
planning. Le Corbusier not only works on the architectural and urban construct, but
also develops the social image of the city.

H

H

A

The concept design laid focus on the integration of human life within an ordered
environment. However, he stipluted an environment of a radical, strict and almost
totalitarian organisation defined by zones of high-density housing typologies
integrated in green spaces and connected by elaborated mobility axis aimed to
provide a better lifestyle and, subsequently, lead to a better societal structure. One
of the basic principles of Le Corbusier’s plan is the division of the city into separated
zones (Figure 6), namely business, housing, factories and industry (original in French:
affaires, habitation, manufactures, grande industrie). The Radiant City represented
the idea of the city as a body. The layout still had a classical body consisting of parts
with varying functions with the business zone as the head, the city center as the
heart, the green spaces as the lungs, the cultural and educational institutions as
the intellect, the infrastructure as the veins, and the industrial area as the viscera.
Again, the main intention laid focus on dividing the four functions within urban life,
namely, living, working, leisure and circulation. The openness of the urban complex
shows itself as a form of biological development, similar to the roots of a tree. The
city contains only one axis that bundles the traffic in a centralized manner through
smaller axes.

B

C

D

E

F
Figure 6 Concept sketch of the Radiant City

G

The new city consists of prefabricated and identical high-density skyscrapers that
are evenly spread across vast green areas and constitute the center of urban life.
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Figure 7 Zoning plan of the Radiant City

These cruciform blocks are equally accessible to all residents without creating
spatial distinction between social classes. The prefabricated apartment blocks are
referred to as units (original in French: unité) following a standardized typology of
vertical villages. With a height of 50 meters, the blocks could accomodate around
2700 inhabitants providing common areas in the ground and the roof floors, such as
catering and laundry facilities, kindergarden and a pool. As mentioned previously,
the blocks are positioned within vast green parks maximizing air and light quality.
The equality of the population is also made visible by the identical travel time of the
residents to the city centre and the industrial districts. The distribution of the parts
enabled the city to function as a ‘living machine’.
As visible in the zoning plan (Figure 7), Le Corbusier focused on a linear organization
of the urban settlement, with the business center [A] at the top, followed by the
railroad station and air terminal [B], hotels and embassies [C], an expandable central
row of housing [D], and factories [E], warehouses [F] and heavy industries [G] at the
bottom. Further on, the grid above the business district allows controlled expansion
for possible government buildings or research facilities [H].
Le Corbusier’s ideas of order, symmetry and standardization fundamentally
influenced modern urban planning. Even in his reflections on architecture, Le
Corbusier formulated a design manifesto elaborated in five points of architecture that
emphasized his tendency towards standardization. However, Le Corbusier imagined
that a realization of his vision would only be possible in an unrestricted area by
removing existing urban structures through the demolition of historic cities. With his
vision of the Radiant City, Le Corbusier did not only aim to provide residents with a
better lifestyle, but also wanted to contribute in creating a better society. His utopian
ideals formed the basis of a number of architectural and urban plans throughout the
30s, 40s and 60s and, among others, resulted in the design and construction of the
Housing Unit (original in French: Unité d’habitation) in Marseilles, France, in 1952,
as a standardized typology of modern housing, as well as led to the realization of the
planned city of Chandigarh in India in 1966 that very much incorporates the analogy
of the human body.
Summarizing the paragraph, it becomes evident that spatial planners have been on
the quest for the ideal city – particularly in the context of the industrial revolution
and the resulting consequences for urban growth – for multiple decades. Both
visionaries – Ebenezer Howard and Le Corbusier – explored theoretical as well as
applied models, from the general scale of the city to the specific scale of a unit by not
only focusing on spatial, but rather social, political and economic processes. Both
utopias – the circular model of the Garden City, as well as the linear model of the
Radiant City – envisioned to order the urban chaos by organizing it into zones of
functions. Both models applied the analogy of the human body, however, both rather
edged away into a machine-like functionality.
By dreaming of a better world, each devoted themselves to realize their visions of an
ideal city through a rather radical reconstruction and prompt change than a gradual
improvement.
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2.1.2 Urban misconception as unwitting issue
As the 20th century made high demands on urban planning, the discipline initiated
an essential discussion about the nature of our cities. Urban planning as a discipline
that was recognized within recent times massively improved living standards
in industrial cities that had become unsafe, unhealthy and essentially unliveable.
Further on, it prepared the ground for further development of building techniques and
planning concepts. However, after decades of modernist planning, the disciplinary
beliefs are increasingly seen as irrelevant due to its obsession with spatial ordering
and functional control. Observed over a long period of time, the constructed projects
exhibit planning rather as a cause of urban problems than as a solution.
By the late 1960s more and more voices from disciplines such as sociology were
being raised against the paradigms of modern urban planning, that by virtue of their
constraints resulted in a neglect of the human scale. Urban planning as a large-scale
concept concerned with planning and development at all levels, from architectural,
infrastructural, ecological, economic, and even political, was accused of destroying
neighborhoods and street life, while fostering social marginalization through
functional separation, as for instance by integrating car-centric city streets.

2.1.2.1 Limitations of urban planning
Urban planning as means of managing the development of a city, in a wider sense
ensures the coordination of diverse interests among a wide variety of actors in a city.
Specifically, urban planning has the potential to ensure that long-term sustainability
goals of cities are not compromised by the short-term profit oriented outlook of
market-driven interests46.
As the times change, so do requirements on urban environments. Firstly, it should be
considered that the demand on spatial planning in industrialized nations, with a focus
on European cities, drastically changed since the post-war era. Nowadays, urban
planning is typically not concerned with extensive new developments within city
boundaries anymore, but rather with redevelopments of existing urban structures,
also beyond municipal boundaries. Further on, information and communication
technology exceedingly advanced since the mid-20th century.
In this context, it is essential to mention two key figures from seemingly distant
fields that through subtle reflection profoundly challenged the paradigms of
contemporary city planning; namely Jane Jacobs as a sociologist and urban activist,
as well as Christopher Alexander as an architect and mathematician. As expressed in
current debates47, Jacobs and Alexander still have a lesson to teach on the erroneous
thinking in city building of the post-industrial era of the 20th century that continues
to the present day.
46
47

Munkaila, 2016. p. 2
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a. Jane Jacobs, Death and Life of Great American Cities (1961)
In 1961 Jane Jacobs48 – 50 years later still influential as »the first strong voice to
call for a decisive shift in the way we build cities«49 – refers to the given strategic
solutions as »orthodox city planning theory«50 (Figure 8). Her criticism lies in
a passive acceptance of theories and concepts that developed since the late 19th
century and »by now, [...] are part of our folklore«51. The conventional negligence of
the importance and responsibility involved within the process of city planning and
rebuilding is one of Jacobs main arguments against modern urban theories.

Figure 8 Jacobs as activist

Her discourse refers to the key actors of the most influential ideas of city planning
applied until the 1960s by pointing out the limitations of urban planning and the urge
to integrate and apply new procedures. In 1898 Sir Ebenezer Howard introduced
the movement of the Garden City, a method of urban planning constraining urban
growth through a spatial delimitation of a community with centrally divided
functions, emphasising the repopulation of non-urban areas. Jacobs points out that
»the town and green belt, in their totality, were to be permanently controlled by
the public authority under which the town was developed, to prevent speculation
or supposedly irrational changes in land use and also to do away with temptations
to increase its density – in brief, to prevent it from ever becoming a city«52. Thus,
»[Howard] conceived of planning also as essentially paternalistic, if not authoritarian.
He was uninterested in the aspects of the city which could not be abstracted to serve
48
Jane Jacob (1916 – 2006) was an American-Canadian journalist, author & activist. Her work highly contributed to
urban studies, sociology, and economics.
49
Gehl, 2010. p. 3
50
Jacobs, 1961. p. 17
51
Ibid. p. 16
52
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his utopia. In particular, he simply wrote off the intricate, many-faceted, cultural
life of the metropolis. He was uninterested in such problems as the way great cities
police themselves, or exchange ideas, or operate politically, or invent new economic
arrangements, and he was oblivious to devising ways to strengthen these functions
because, after all, he was not designing for this kind of life in any case«53. Howard’s
vision of urban order developed further through the impact of Sir Patrick Geddes54,
as an important member of the Town Planning Movement and a profound founding
father of the discipline, into regional configurations with »garden cities [...] rationally
distributed throughout large territories, dovetailing into natural resources,
balanced against agriculture and woodland, forming one far-flung logical whole«50.
As Jacobs stated, the theories of Howard and Geddes resulted in the movement of
the ‘Decentrists’55, as the name suggests, supporting urban decentralisation (in
contrast to the ‘Centralists’, advocating high urban densities)56. In Jacobs’s words,
they perceived the city as »Megalopolis, Tyrannopolis, Nekropolis, a monstrosity,
a tyranny, a living death. It must go. New York’s midtown was »solidified chaos«
(Mumford). The shape and appearance of cities was nothing but »a chaotic accident...
the summation of the haphazard, antagonistic whims of many self-centered, illadvised individuals« (Stein). The centers of cities amounted to »a foreground of
noise, dirt, beggars, souvenirs and shrill competitive advertising« (Bauer)«57.
However, the most referred urban utopia relates to Le Corbusier’s Radiant City.
Although his vision of a vertical organization of habitable space varied widely from the
Decentrists’ view of horizontally spread low height configurations, »Le Corbusier’s
Radiant City depended upon the Garden City«58. The division of functions within
the dedicated areas and the insertion of urban structures within park-like settings
unified both visions. In addition, as mentioned in the previous chapter, Le Corbusier
initiated the Athens Charter as a rigid concept that proposed a strict formula for all
cities to follow with no regard – besides a topological insertion – for local history,
geography or culture. The intention lay in the simplification of the way cities work,
rather than to promote more complex ways of living. Contemporary, good planning
involves citizens. It seems that the only valid manner of ordering urban structures
and dynamics and avoiding uncontrolled growth, according to urban planning of the
mid 20th century, was by perceiving the city as a centralized and hierarchical system.

b. Christopher Alexander, A City is not a Tree (1965)
Joining the ongoing discussion on the urban phenomenon, Christoper Alexander59
came onto the stage in 1965. As for Jacobs, Alexander’s thoughts were ahead of their
53
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For further reading see: Patrick Geddes, Town Planning in Colombo: A Preliminary Report (1921)
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‘Decentrists ‘were an American grouping of urban visionaries of the early 20th century including Lewis Mumford,
Clarence Stein, Henry Wright and Catherine Bauer.
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Brebbia, Beriatos, 2011. p. 93-94
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Christopher Alexander (1936 – today) is a US-american architect and mathematician. He contributed thoughtprovoking ideas on pattern and logic and consequently influenced not only the discipline of architecture, but also the fields of
cimputer science and computer language.
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time, however, his systematic view opened another perspective on the misconception
of the urban that becomes relevant for contemporary debate. In contrast to Jacobs’
sociological reasoning, Alexander argued in a systematic way about the underlying
structures intrinsic to cities, by pointing out the differences between natural and
artificial, as deliberately created by designers and planners, cities. »It is more and
more widely recognized today that there is some essential ingredient missing from
artificial cities. When compared with ancient cities that have acquired the patina of
life, our modern attempts to create cities artificially are, from a human point of view,
entirely unsuccessful.«60
Through an analysis of ancient and modern cities, Alexander demonstrated that the
functioning of a city is not hierarchically structured – as often assumed by spatial
planners – but acts rather as a network structure. Here, he is using the specific
terminology of the structures of a tree and a semilattice. »Both the tree and the
semilattice are ways of thinking about how a large collection of many small systems
goes to make up a large and complex system. More generally, they are both names
for structures of sets«60. Following, a definition of the concept of a set elaborates
that spatial planners tend to merely observe concrete, physical, material elements
within an urban context. However, as Alexander defined, the elements of a set
become associated with each other through interactions, and hence establish a
system. By giving an example of an urban scene61, Alexander illustrated that these
relations between subsets define the substantial structure of the system that is
under observation. Here, the main argument is that not (only) the physical elements,
but rather their interactions – through interposed elements, e.g. humans, flows of
movement etc. – generate the system.
He evinced his theory by means of a simplified example, replacing the »real sets of
millions of real particles which occur in the city«62 through a number system of six
elements that through an arrangment in two types of representation (Figure 9) – one
shows each set chosen to be a unit with a line drawn around it (diagram A), whereas
the other displays the chosen sets arranged in an ascending magnitude with vertical
path connections (diagram B) – illustrates possible relationships between the sets
as part of the complex urban context. »When the structure meets certain conditions
it is called a semilattice. When it meets other more restrictive conditions, it is called
a tree. The semilattice axiom goes like this: A collection of sets forms a semilattice
if and only if, when two overlapping sets belong to the collection, the set of elements
60
Alexander, 1965. p. 1
61
Alexander, 1965. p. 2
Quote: » For example, in Berkeley at the corner of Hearst and Euclid, there is a drugstore, and outside the drugstore a traffic
light. In the entrance to the drugstore there is a newsrack where the day’s papers are displayed. When the light is red, people
who are waiting to cross the street stand idly by the light; and since they have nothing to do, they look at the papers displayed
on the newsrack which they can see from where they stand. Some of them just read the headlines, others actually buy a paper
while they wait.
This effect makes the newsrack and the traffic light interactive; the newsrack, the newspapers on it, the money going from
people’s pockets to the dime slot, the people who stop at the light and read papers, the traffic light, the electric impulses which
make the lights change, and the sidewalk which the people stand on form a system - they all work together.
From the designer’s point of view, the physically unchanging part of this system is of special interest. The newsrack, the traffic
light and the sidewalk between them, related as they are, form the fixed part of the system. It is the unchanging receptacle in
which the changing parts of the system - people, newspapers, money and electrical impulses - can work together. I define this
fixed part as a unit of the city. It derives its coherence as a unit both from the forces which hold its own elements together and
from the dynamic coherence of the larger living system which includes it as a fixed invariant part.«
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common to both also belongs to the collection.« This compares with the tree axiom
that states: »A collection of sets forms a tree if and only if, for any two sets that belong
to the collection either one is wholly contained in the other, or else they are wholly
disjoint.«63

Figure 9 Diagram A (above) and B (below) of a semilattice (left) and tree (right) structure

As it is not only the importance of distinct overlaps within the two structures,
Alexander’s intention was to show that a semilattice structure is potentially able
to express a higher degree of complexity – by revealing possible (existing and
potential) relations between elements – than a tree structure could ever do – as it is
limited to a directional sequence of vertical connections64; in other words, applying
the simplified model of a tree onto the complex arrangment of a city is simply
questionable. With this statement, Alexander directly condemned city planning for
designing, planning and constructing modern cities that – related to the structural
nature of a tree – are low in complexity, and thus life. »It is this lack of structural
complexity, characteristic of trees, which is crippling our conceptions of the city.«65
Alexander evinced the limitation of expressing existing complexity within the urban
system through the too often applied tree structure. Following this line of thought,
Alexander stated that spatial planning has become dominated by narrowly focused
professions with the »compulsive desire for neatness and order«66, mainly because
63
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Quote: » We may see just how much more complex a semilattice can be than a tree in the following fact: a tree based on 20
elements can contain at most 19 further subsets of the 20, while a semilattice based on the same 20 elements can contain more
than 1,000,000 different subsets.«
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human beings »are trapped by a mental habit, perhaps even trapped by the way
the mind works«67 that disables them to holistically perceive the complex social,
environmental, and economic processes that collectively shape urban life.
Speaking of mental processes, grouping and categorization are two basic processes
that allow humans to dismantle, organize, and thus comprehend a complex
phenomenon. Hence, the simplification of the complex structure of the urban system
into a tree-like structure is, so to speak, a logical consequence of psychological
processes. However, the simplification of the urban phenomenon into a treelike structure ignores its intrinsic complexity regardless of the consequences. In
comparison, the semilattice gives a useful means of expressing a complex fabric as
»it is the structure of living things, of great paintings and symphonies«66.
Nowadays, after a long period of being ignored by spatial planning, Alexander’s
theory on the dissolution of architecture into elementary patterns and their
relationships finally found its way in the discussions on architectural theory68. His
idea is related not only to the structure of the city, but also to an innovative model
of social organization in which the main purpose is the ability to generate active
relationships.
To conclude this paragraph, due to the change of demand and the advancement
in technology, urban planning of modern times reached its limits. Firstly, »[...] it is
impossible for planners to gather and interpret all the information necessary for the
effective functioning of an urban land-use planning system because knowledge and
information needed for such an endeavour is dispersed and diffused into society and
can only be discovered through a process of trial and error learning«69. The dynamics
intrinsic to an urban context cannot be standardized in a one-size-fits-all model, as
proposed by modern planning. Each city holds structures that are singular. »Also,
urban planning is characterized by over-centralization and associated technocratic
and bureaucratic decision making processes«70. This means that urgent needs
arising from within the city cannot be met quickly enough. Urban planning is no
longer able to adequately and reactively respond to rising demands and challenges,
that in a second step leads to a delayed process of problem-solving. Further on, by
adapating a more political standpoint, »urban planning is characterized by special
interest capture and value conflicts, as planners are seen to be working in the interest
of elected politicians whose interests may be to fulfil their short-term political
interests and thereby render planning vulnerable to the short-termist accusation
levelled against the market«71. This means, that the decision-making process of
urban planning is highly depending on political circumstances, and hence is not
necessarily representing the needs of the – in the end affected – population.
The point of this research study is not to condemn spatial planning as such, but
rather to appreciate its potentialities as a valuable source of achieving sustainable
development in political, social, economic and cultural importance – initially by
67
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reducing urban problems, such as poverty, disease, violence, congestion, etc. and
later on by engineeringly managing cities –, whereas simultaneously to recognize
its limitations, and hence emphasize the necessity for an extensive adaptation
of strategies, methods and tools used by various partaking stakeholders, such as
municipalities, city planners and, especially, inhabitants, that are based on a state-ofthe-art definition of the urban system as a catalyst for future-oriented development.

2.1.2.2 The kind of problem a city is
The paradigms of spatial planning that developed within the last century demonstrate
not only the opportunities but also the incapacities of the disciplines. The phrase
»the kind of problem a city is«72 derives from Jacobs’ solicitation of the 1960s to
investigate the real nature of cities by accentuating the misconception of the urban
perceived by spatial planning. The sentence is closely linked with the statement »a city
is not a tree«73 that relates to an eponymous essay about the systemic factors leading
to the misunderstanding of the urban system as a simplification of its complexity.
»It’s fair to say that most of my professional colleagues share at least the fear that
the art of designing cities declined drastically in the course of the 20th century. The
vernacular environments of earlier times have proved more flexible, sustainable,
and stimulating than those designed more recently – which is a paradox«74. The way
of experiencing, conceiving and teaching a city exceedingly influences the strategies,
methods and tools of spatial planning.
First and foremost Jacobs’ and Alexander’s criticisms were directed mainly at the
simplification of urban structures and dynamics by perceiving the city as a centralized
and hierarchical entity. Without taking into account the urban diversity, strategies
involved in the process of shaping and modifying our urban environments reached
its limits as decision-making and form-finding processes still all too frequently follow
intentional, organized and controlled strategies and hence overlook self-organized
and emergent characteristics of the urban phenomenon.
In this context, the contemporary urban theorist Michael Mehaffy referred to the
ongoing debate initiated by Jacobs and Alexander as a renaissance75 since – through
new urban models and hence initiatives and explorations76 made possible with
advancements in information and communication technologies – the question about
the essence of our cities is finally resumed by scholars, professionals, activists and
urbanites, more urgent than ever.
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others, are part of contemporary research on conception and application of new urban models.
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a. Changing habits of thought on organized complexity
With her mainly sociological approach and psychological observations, Jacobs did
not only succeed in attacking the most sacred beliefs of urban planning, but also
challenged scientific research to the extent of introducing a piece of work from
beyond academia into an environment that usually only consideres analysis of a
subject from writers with professional credentials. Her point emphasized the notion
of the vital information acquisition by involving not only experts, but rather people
concerned by the measures through a process of experimentation.
Jacobs’ statements imply that ways of thinking directly impact on the means of
dealing with a problem. Here, she refers to Dr. Weaver77 that described the history
of scientific thought. »Dr. Weaver lists three stages of development in the history of
scientific thought: [1] the ability to deal with problems of simplicity [that contain two
factors which are directly related to each other], [2] the ability to deal with problems
of disorganized complexity [that may involve millions of variables, but that can be
understood using techniques of probability theory and statistical mechanics], and
[3] the ability to deal with problems of organized complexity [that may involve many
variables, which must be understood as interdependent].«78
As in the late 20s in Europe and the 30s in the U.S., Jacobs wrote, »city planning began
to assimilate the newer ideas on probability theory developed by physical sciene«
and consequently indicated the means of this method »as if cities were problems of
disorganized complexity, understandable purely by statistical analysis, predictable
by the application of probability mathematics, manageable by conversion into
groups of averages«79.
By referring to the life sciences, Jacobs stated that cities happen to be ‘problems of
organized complexity’ – and not of physical sciences – as »[...] they present ‘situations
in which a half-dozen or even several dozen quantities are all varying simultaneously
and in subtly interconnected ways’ [Weaver quoted]«80.
»However, the tactics for understanding both [life sciences and cities] are similar
in the sense that both depend on the microscopic or detailed view, so to speak,
rather than on the less detailed, naked-eye view suitable for viewing problems
of simplicity or the remote telescopic view suitable for viewing problems of
disorganized complexity«81. With these words, Jacobs suggested to considering
new strategies, new scientific methods, for thinking that can be applied to
cities by setting forth different principles of city planning and rebuilding.
Specifically, Jacobs’ suggestive use of the then new idea of understanding cities
as ‘problems of organized complexity’ perceived cities as a condition of complex
nature. According to her observations, a city is not a static but a dynamic
phenomenon that constantly transforms, and consequently should be understood,
observed and treated as such.
77
Dr. Warren Weaver (1894 – 1978) was an American scientist, mathematician, and science administrator that was
also director of the division of natural sciences at the Rockefeller Foundation, an organisation concerned with ‘promoting the
well-being of humanity throughout the world’ and nowadays inter alia involved in the research on urban development.
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Jacobs’ argumentation82 continued by suggesting that city planners – mark you,
in the 1960s – were not dealing with the real problem considered as ‘organized
complexity’: »As long as city planners, and the businessmen, lenders, and legislators
who have learned from planners, cling to the unexamined assumptions that they
are dealing with a problem in the physical sciences, city planning cannot possibly
progress. Of course it stagnates. It lacks the first requisite for a body of practical and
progressing thought: recognition of the kind of problem at issue. Lacking this, it has
found the shortest distance to a dead end«83.
Once it is agreed upon that cities are systems of organized complexity, rather than
oversimplifying the use of a city, – as is the base of this research project – in tangible
terms, Jacobs introduced »the most important habits of thought« to approach a
concrete confrontation with cities. She points out three tenets as follows: »[1] to
think about processes [and their catalysts], [2] to work inductively, reasoning from
particulars to the general, rather than the reverse [in lieu of the deductive reasoning
of planners], [3] to seek for ‘unaverage’ clues involving very small quantities, which
reveal the way larger and more ‘average’ quantities are operating«84.
Relating to her first tenet, the notion of thinking in processes bases on the
comprehension that objects in cities are interrelated with their contexts, thus it
impliesthe necessity of perceiving the city as an agglomeration of dynamic flows
rather than static structures.
The second tenet refers to the concept of induction, rather than deduction. Inductive
reasoning moves from specific observations to broader generalizations by detecting
patterns and regularities before developing general conclusions and theories.
Deductive reasoning functions inversely by working from general observations to
specific assumptions. In other words, the city cannot be understood by referring to
general statistics, but rather requires an observation of its particularities.
The third tenet elaborates on the means of observation within the urban by
highlighting the necessity of focussing as well on the ‘unaverage’ information that
cannot be captured by the ‘average’ value. As statistical data constitutes a median
value calculated from several comparable quantities, it leaves out the ‘out of the
ordinary’ data that as »quantities of the ‘unaverage’, which are bound to be relatively
small, are indispensible to vital cities85. Hence, as Jacobs argued, it is essential to
seek for unaverage clues involving very small quantities, revealing the way larger
and more average quantities are operating.
82
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In 1973 Georges Perec introduced the notion of the ‘infraordinary’. In a sense, he offers an inverted approach to a
similar interrogation posed by Jacobs about the perception of the invisible in a certain environment. As Jacobs talks about the
‘beyond average’, Perec refers to the notion of ‘underneath the average’ by aiming to ‘take account of, question, describe what
happens every day and recurs everyday: the banal, the quotidian, the obvious, the common, the ordinary, the infra-ordinary,
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Despite possibly relevant comparisons of the similarities of interrogation and also the differences in approaches of both
theories, further elaborations are not directly relating to Perec’s thought, as – for the purpose of this research project – the
focus lies on Jacobs’ definition and approach.
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The three tenets elaborated by Jacobs – addressed to city planners as well as
everyone else –, evinced her call to scrutinize the intellectual (mis-)conception of
cities by emphasiszing processes and inductive reasoning, working from particulars
to the general and from the small to the big; meaning, to learn from the city by
experiencing it from the ground rather than observing it from above. Despite her
rather vague accounts of the concept, her formulations of understanding cities as
‘problems of organized complexity’ propose leaving behind the oversimplification
enforced by, inter alia, city planners as »cities, again like the life sciences, do not
exhibit one problem in organized complexity, which if understood explains all«,
but rather depart by embracing the complexity inherent to cities. »[Cities] can be
analyzed into many such problems or segments which, as in the case of the life
sciences, are also related with one another. The variables are many, but they are not
helter-skelter; they are ‘interrelated into an organic whole’«86.

b. Seeking underlying order through patterns
Through the theories on intrinsic patterns within urban structures that, according
to Alexander, occur differently in naturally grown environments as in artifically
grown ones, Jacobs’ assertion is affirmed by his description that the structure of a
city bases on an immanent organization, not visible at first sight, that follows certain
sets of rules particularly depending on contextual configurations.
»This is the problem we face as designers. While we are not, perhaps, necessarily
occupied with the problem of total visualization in a single mental act, the principle
is still the same. The tree is accessible mentally and easy to deal with. The semilattice
is hard to keep before the mind’s eye and therefore hard to deal with«87. Although
Alexander indirectly agreed on the description of as city as a problem of organized
complexity, he argued differently about its origin. Alexander elaborated his thought
through the notion of design principles applied differently in natural and artifical
systems that directly link to the formation process of these systems. As historic
cities and towns, referred to as natural systems, were built through a morphologic
process influenced by centuries of knowledge encoded into culture, modern city
planning tends to reject historical placemaking wisdom by applying theories that, as
mentioned previously, through a hyper-rationalist approach unwittingly simplify the
structure of cities, therefore all to frequently result in built environments, referred
to as artificial systems, that are full of dysfunction and disorder.
For the purpose of understanding design patterns, Alexander proposed a new theory
of architecture. As a continuation to Jacobs’ habits of thoughts on understanding a
city as a ‘problem of organized complexity’, Alexander elaborated ‘the timeless way
of building’ as a »process which brings order out of nothing but ourselves«88. As
»[...] a town will only be alive to the extent that it is governed by the timeless way«89,
86
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89
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Alexander emphasized the necessity of an evolutionary growth process in order to
create spaces that are not – as generated by modern urban planning – dysfunctional
and disordered artificial systems, but rather functioning natural systems that
develop out of a »process through which the order [...] of a town grows out directly
from the inner nature of the people [...] and matter which are in it«90.
In this context, he referred to a three step procedure, allowing initially to perceive
the underlying structures of order within the built environment, following to develop
a language system that enables to describe this order, and subsequently to apply
this system to recreate the timeless way of building spaces. In detail, Alexander
elaborated the process as follows: »To seek the timeless way we must first know the
quality without a name [1]«91; »to reach the quality without a name we must then
build a living pattern language as a gate [2]«92; and as »once we have build the gate,
we can pass through it to the practice of the timeless way [3]«93.
Once – as Jacobs proposed – the city is perceived as a system of organized complexity,
and following, the complexity is examined as an intrinsic pattern to the system,
Alexander – as the fouder of a pattern language applicable within the formation
process of the built environment – introduced the notion of ‘the quality without a
name’. In order to comprehend patterns intrinsic to artificial as to natural urban
systems, it is essential to understand their origin that is evaluated by its quality. As
it is fundamentally relevant for this research study, Alexander further described that
»there is a central quality which is the root criterion of life and spirit in a man, a
town, a building, or a wilderness. This quality is objective and precise, but it cannot
be named«94. As a start, in order to attempt a description of the quality of a space,
Alexander elaborately used half a dozen words, such as alive, whole, comfortable,
free, exact, egoless and eternal95. However, he pointed out that »this quality cannot be
named«96. His point here was not to find the right word or term to describe the qulaity,
but rather to understand the quality. As words cannot describe the phenomenon,
Alexander developed another way of approaching the definition of quality of a
space by observing three coherent patterns. First, the »patterns of events«97 refer
to the relationship between a place and its character [1]. Alexander specified action
and space as the inseparable unit, while space contains action, and action inhabits
space. As each place is given its character by certain patterns of events that keep on
happening there, these patterns are interlocked with certain geometric patterns in
the space and thus impact on the development of new structures. Second, in order
90
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Quote: »The word which we most often use to talk about thew quality without a name is the word ‘alive’. [...] But very beauty of
the word ‘alive’ is just its weakness. [...] Another word we often use to talk about the quality without a name is ‘whole’. [...] But
the word ‘hole’ is too enclosed. [...] Another facet of the quality which has no name is caught by the word ‘comfortable’. [...] Yet
the word ‘comfortable’ is easy to misuse, and has too many other meanings. [...] A word which overcomes the lack of openness
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name is the word ‘eternal’. [...] And yet, like all the other words, this word confuses more than it explains. [...] And so you see, in
spite of every effort to give this quality a name, there is no signle name which captures it.«
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to understand the connection between action and space, Alexander emphasized the
»patterns of space«98 as spatial configurations, e.g. the structure of a building, a block,
a city [2]. Lastly, the »patterns which are alive«99 refer to the notion of the degree of
liveliness intrinsic to an urban environment that either generating a harmonious or
conflicting situation within the space [3]. »It is therefore clear that patterns play a
concrete and objective role in determining the extent to which we come to life in any
given place«100.
The phenomenon of living structures in all its forms has been the subject of
Alexander’s pursuits, not only in writing and painting, but also in his architectural
endeavours. While Jacobs referred to the multitude of variables that underlie urban
structures as ‘interrelated into an organic whole’, Alexander devoted himself to the
theoretical and as well as practical search for the patterns that shape a living space,
and, reversely, patterns that rather have the opposite effect of limiting the liveliness
of a space. Alexander’s aim is to provide a broad critique of the alienated modern
condition by calling for a shift in knowledge that would allow for an holistic attitude
wherein buildings could be experienced without conscious attention. His idea of
enabling the development of a general language structure accessible to everybody
that, first, allows to perceive and understand intrinsic structures, then facilitates
to communicate and share the knowledge, and finally activates to form and shape
the environment accordingly, seems radical as it implies a radical transformation
of the architectural profession. However, it inevitably and appropriately challenges
the strategies and methods applied within spatial planning that still nowadays
contribute to the generation of space and all too frequently create artifical, rather
than natural, spaces.
Neither Jacobs nor Alexander – himself an architect – were adversaries of city
planning in general. However, both of them in their own ways fiercely criticized
failed, imprudent planning, not concerned with finding an appropriate approach to
an existing challenge101. Conversely, Jacobs can be seen as a successful empiricist as
she observed the phenomenon under consideration from the ground rather than
making assumptions on the phenomenon by looking at it from a distant and biased
perspective. She was an advocate of generating a deeper tactical understanding
about the regenerative force inherent in cities. On this occasion it becomes clear that
Jacobs’ beliefs had considerable similarities with the approach derived from systems
and network thinking as she called it a ‘web way of thinking’ already applied in fields
such as ecology, biology and medicine, computer sciences, network theory, genetics
and mathematics. However, in contradiciton to the idea of city planning to create
an easily manageable and static pattern of cities, the named disciplines employ
»catalytic changes to a network of dynamic relationships«102. It is of Jacobs’ opinion
that the changes can additionally be initiated by top-down interventions, but the
use of different tools for different conditions is simultaneously important as it takes
98
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multiple factors and relationships into consideration. It is the challenge of our time
to figure out the rules, processes and standards that are part of the operating system
of a city in order to advisedly and cautiously intervene for the purpose of solving
existing and emerging problems; also in consideration of the self-organisation of
the urban system. Alexander, for one thing, had a very mathematical approach to
the topic at hand. The mistaken ideas of modernist planners, thinking of planning
in terms of hierarchical branching patterns, are not congruent with the complexity
intrinsic to social, political, economic, cultural, environmental and other connections
possible in the urban context. However, through his systemic comparisons of natural
and artificial systems, Alexander illustrated the notion of overlap that accounts
for system-intrinsic, and thus, in the evaluation of city planning, well-functioning,
dynamics within a city.
Both of the approaches of Jacobs and Alexander intended to raise the discussion
about traditional knowledge production and innovative knowledge application
and continue the debate about finding appropriate strategies, methods and tools in
order to take a perspective of cities as »integrated social networks«103. By taking the
ongoing debate into consideration, this research study focuses on the investigation
of a specific urban system by examining underlying network structures.

2.2

Selection of research subject

The study focuses on the observation of the urban phenomenon that frames the
research subject. As in the previous chapters, the paragraph is structured in two
parts. At first, it discusses the conceptual framework of the city and establishes the
essential definition for the continuing use. Following, a concrete case study, namely
the courtyards of Berlin, states a specific context and determines the realm of
investigation.

2.2.1 Cities as urban phenomena
»However, a ‘city’, when properly defined, is an easily recognizable entity which
has its own history and a specific trajectory over long periods of time, much longer
than the life span of any individual person or even any firm present in the city at
a given moment.«104 Generally, the notion of a city is evident. However, finding a
description that universally defines a city with its components and assemblies
proves challenging, if not impossible. Cities as metropolitan areas have changed
substantially throughout history. Accordingly, the human perception of cities
involves a continuous redefinition that above all depends on the positions adopted.
The description of a city relates intimitaly with the assumed position, meaning,
a definition from the discipline of sociology varies widely from the disciplines of
103
104

Bettencourt, 2013. p. 3
Pemain, 2006. p. 3

Spatial Planning viewed from System & Network Thinking

45

economy, geography, political science, architecture, urbanism, and so forth. Each
discipline sets different research priorities on the urban phenomenon and – through
the use of distinct methods – allows for the generation of divergent findings.

regulating its own environment, and reproducing itself in a rythmic manner.
Organism are made of internal relations and, unlike machines, are always more than
the sum of their parts.«113

»Cities present many different faces no one of which should be privileged as
constituting the defining element(s) of it«105. Cities are multi-faceted phenomena and
impede a generic definition. Embracing the diversity of historical and contemporary
perspectives are a compelling necessity to understand the urban phenomenon.
However, on account of providing a groundwork for further elaboration of this
research project, a rather categorical determination approaches the city of today as a
human artifact. »Humans are special animals when it comes to information, because
unlike other species, we have developed an enourmous ability to encode large
volumes of information ouside our bodies. Naively, we can think of this information
as the information we encode in books, sheet music, audio recordings, and video. Yet
for longer than we have been able to write, we have been embodying information in
artifacts or objects, from arrows to microwave ovens, from stone axes to the physical
Internet,«106 ... and cities – containing a varitey of humanly created objects. »A city is
a large scale artificial built environment composed of smaller scale artifacts such as
buildings, roads, bridges ... each of which is composed of still smaller artifacts and so
on. [...]«107 In fact, following the idea of Portugali, cities are – through the infusion of
life by the human agent – the largest living artifact that our planet currently inheres.
Here, a recent study by Robin Renner defines the city not as »a living being, but
rather an urban being. It does not live by itself, it is humans that bring it to life«108.
The notion of a city enlivened by mankind emphasises the impertative of the human
agent in the formation and transformation of the urban environment.

As mentioned previously, the city is one of humankind’s largest living artifacts.
However, it is the human actor that animates its structures and dynamics. The human
as agent creates human-made elements as artifacts. In turn, these artifacts – whether
historic or contemporary – contain information that, as described by Lynch, reflects
on their context and rationale. Humans created cities by encoding information,
both consciously and unconsciously, within urban structures and dynamics. This
information is nowadays intrinsic to cities of historic and contemporary origin.
Through a synergentic approach of various disciplines, the inherent information
within cities can be decoded, studied and applied for the purpose of shaping the
cities of our future. This research project is primarily focusing on the notion of large
cities in the defintion of the European context and aims to investigate a structural
and dynamic understanding of cities through the perspective of the organic model.

Following the idea of the human as an initiator for cities, Lynch designated three
normative models that gave shape to cities throughout history by integrating value
systems within their built form109. The cosmic model refers to cities that were
designed to express cultural belief models, not only limited to religious but including
political convictions. The city as a machine is a more recent model and focused on
»the functional, the efficient, and the determinable«110 of a city accompanied by the
technological revolution of the industrial age. »Modernism« – with Le Corbusier as
one of its famous advocates111 – »with its vision of the city as a machine, with its
parts separated by function, became highly influental«112. In the third model Lynch
described the city as a living organism and emphasised the ability of its natural
adaptation to change: »The last city form is that of the organism. With this form
we reach the contemporary age and encounter a powerful symbol for future city
planning. The organism is a living, autonomous agent directing its own growth,
105
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Quote: «A machine is merely the sum of its parts. It is not less than its parts and it is not more than its parts. It simply is what
it is and this is why cities built along these lines take on the aura of ‘explicit rationality’.»
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2.2.1.1 Cities as complex systems
System theory is an interdisciplinary study that notably developed within the
first half of the last century. Ludwig von Bertalanffy114 is considered as one of the
pioneers of the field. He formulated a general system theory115 that tried to uncover
and fomalize common laws in physical, biological and social systems on the basis of
methodological holism. His argumentation framed the roots of systems thinking as
complex and not easily explained.
However, the paradigm shift of thinking systematically was mainly impacted by
the industrial revolution with its inventions and discoveries: »The roots of this
development are complex. One aspect is the development from power engineering
– that is, release of large amounts of energy as in steam or electric machines – to
control engineering, which directs processes by low-power devices and has led
to computers and automation. Self-controlling machines have appeared, from the
humble domestic thermostat to the self-steering missiles of World War II to the
immensely improved missiles of today. Technology has been led to think not in
terms of single machines but in those of ‘systems’. A steam engine, automobile, or
radio receiver was within the competences of the engineer trained in the respective
speciality. But when it comes to ballistic missiles or space vehicles, they have
to be assembled from components originating in heterogeneous technologies,
mechanical, electronic, chemical, etc.; relations of man and machine come into play;
and innumerable financial, economic, social and political problems are thrown into
the bargain. Again, air or even automobile traffic is not just a matter of the number
of vehicles in operation, but is a system to be planned or arranged. So innumerable
113
114
115
(1968)

Ibid. p. 67
Ludwig von Bertalanffy (1901 – 1972) was one of a theoretical biologists and systems theorists of the 20th century.
For further reading see: Ludwig von Bertalanffy, General System Theory: Foundations, Development, Applications
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problems are arising in production, commerce and armaments. Thus, a ‘sytems
approach’ became necessary.«116

a. System thinking as a basis for a paradigm change in urban research
Generally, systems thinking is an interdisciplinary concept that abstracts and
considers a system consisting of independent and interacting parts. The main goal of
systems theory is to study general principles of biological, physical or social system
funtioning to be applied for the types of systems in all fields of research. Although
systems thinking consists of multiple branches, fundamentally it indoctrinates to
describe a system as a whole, rather than as isolated parts. By describing system
parts through separation, a depiction of the relationship between the separated
parts is required in order to understand the behaviour of the entire system. Even
though a system is clearly distinct to its environment, it has to be understood within
the range of mutual influence.
To continue this thought, one example can be given for illustration: The function
of the digestive system is common knowledge. The interconnected system of teeth,
mouth, stomach, enzymes and further small-scale elements interact to break down
food into its basic nutrients and to transfer those nutrients into the further system
of the bloodstream while discarding unusable wastes through the intestinal system.
Other examples can be used that illustrate the nature of interconnectivity within
systems.
In this context, the parable of the blind men and an elephant derived from Inidian
philosophy117 figuratively demonstrates the difficulties of understanding the whole
while studying its parts (Figure 10): »A group of blind men heard that a strange
animal, called an elephant, had been brought to the town, but none of them were
aware of its shape and form. Out of curiosity, they said: ‘We must inspect and know
it by touch, of which we are capable.’ So, they sought it out, and when they found
it they groped about it. In the case of the first person, whose hand landed on the
trunk, said ‘This being is like a thick snake’. For another one whose hand reached
its ear, it seemed like a kind of fan. As for another person, whose hand was upon
its leg, said, the elephant is a pillar like a tree-trunk. The blind man who placed his
hand upon its side said, ‘elephant is a wall’. Another who felt its tail, described it as a
rope. The last felt its tusk, stating the elephant is that which is hard, smooth and like
a spear... the parable implies that one’s subjective experience can be true, but that
such experience is inherently limited by its failure to account for other truths or a
totality of truth.«118
Although the tale of the blind men and the elephant was primarily used in Buddhist,
Jain and Hindu texts to illustrate the limits of partial truth in contrast to the
completeness of whole truth, it significantly joins the discussion of modern scientific
116
Bertalanffy, 1968. p. 1-2
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The earliest mention of this story occurs in the Rigveda, an ancient Indian collection of Vedic Sanskrit hymns that
dates back to 1500 BC.
118
Dal Bello, 2017.
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research. In general, science has the goal of understanding all existing phenomena
that up until recently was based on the application of particular scientific lenses.
Scientists in different fields tried to understand phenomena by breaking it down into
component parts, and then studying the behavior of those parts. The reductionist
method of dissecting systems into their constituent parts has been essential and
effective in explaining the basis of numerous structures and processes within
different phenomena. However, many scientists now realize that this approach has
reached its limits. For instance in biology, systems are extremely complex and have
emergent properties that can neither be explained nor predicted by studying their
individual parts.

Figure 10 Blind Men Appraising an Elephant

In contrast to reductionism, concentrating on independent system parts stands
systems thinking that embraces the complexity of a system and its environment
by holding emergent properties. The scientific lens of systems theory focuses on
the connections and flows of material or energy between the parts. »The theory
of nonlinear complex systems has become a successful problem solving approach
in the natural sciences – from laser physics, quantum chaos, and metereology to
molecular modeling in chemistry and computer-assisted simulations of cellular
growth in biology. On the other hand, the social sciences are recognizing that the
main problems of mankind are global, complex, nonlinear, and often random, too.
Local changes in the ecological, economic, or political system can cause a global
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crisis. Linear thinking and the belief that the whole is only the sum of its parts are
evidently obsolete.«119
System thinking has its drawbacks as it requires at least an elementary
understanding of the parts of a system, thus it cannot be used in isolation from
reductionist approaches. However, complexity has become the key to scientific
explanations in all areas of science, including urban science. Especially in light
of identifying cities as cause of pollution, overcrowding, crime, high cost of living
and social inequality, but also as catalyst of economic growth, opportunities for
innovation, mobility, availability of educational and medical facilities, the complexity
of interconnected urban systems becomes evident. »Cities are not organisms, any
more than they are machines, and perhaps even less so. They do not grow or change
of themselves, or reproduce or repair themselves. They are not autonomous entities,
nor do they run through life cycles, or become infected. [...] But it is more difficult,
and more important, to see the fundamental ineptness of the metaphor and how it
leads us unthinkingly to cut out slums to prevent their ‘infectious’ spread, to search
for an optimum size, to block continuous growth, to separate uses, to struggle to
maintain greenbelts, to suppress competing centers, to prevent ‘shapeless sprawl’,
and so on.«120
Humans, by virtue of survival, developed a strong need to predict future development
by using models to understand and control certain phenomena. Throughout the last
decades the discussion oscillated between the machine-like121 and the organismlike122 visions, neither of them fully able to describe the essence of the urban
phenomenon. »From this time on, two main lines of thought conceptualized the city
very differently: Those that view cities as systems subject to optimization, and those
that think of cities as open-ended processes, subject to gradual evolution.«123
During the 1960s, Jane Jacobs as a fundamental influencer in her role of an urban
activist reversed the debate about the definition of our cities by pointing out »the
kind of problem a city is«124. In fact, cities are highly complex and cannot be reduced
in complexity without risking misinterpretations of its structures and dynamics.
Hence it is important to understand and acknowledge complexity, as things are not
further reducible at times. Simultaneously, the field of complex systems theory125
came into focus. »The new science is celebrating the growing acknowledgement of
non-linearity and, therefore, uncertainty, discontinuity, irregularity, unpredictability
of real phenomena: to sum up in one word, their complexity. The notion of
119
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Modernist architects and urban planners, amongst others Le Corbusier and Robert Moses, strongly followed the
principles of the »Athens charter« (originated from the fourth CIAM) and opted for the mechanization of the city by dividing
the functions of the urban into orders of zoning according to the four principals of human activity, such as living, working,
enjoying free time and going around.
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Researchers, such as Sir Patrick Geddes, Lewis Mumford, Peter Hall, amongst others, have long applied the biological
metaphor to the city by linking it to living systems, organisms and eco-systems. This assumption is supported by the economy
of scale effect. Just as organisms, to some extend cities have a certain type of metabolism following the rules of the economy
of scale, meaning the bigger the organisms is, the less work each cell has to do. Or, in the case of a city: The bigger a city is, the
less infrastructure and resources are needed per capita.
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The studies of complex systems are encompassed by an emerging field of science concerned with the general
analysis of complexity and systems, bringing together the theories and concepts of a variety of fields such as physics, biology,
engineering, geography, sociology, economics, among others.

50

Master thesis | Dipl.-Ing. (Arch.) Angelika Weissheim

complex systems is relatively new in the Social Sciences, but not so in the Natural
Sciences.«126 The emergent scientific field gives a new and alternative theoretical
and methodological paradigm that enables mankind to embrace the ‘chaos’ of our
world127.

b. Complex Adaptive Systems as urban model
Despite advancements in science leading to the greater appreciation for the urban
phenomenon as a problem of ‘organized complexity’, it »still begs the question of
what specific type of system [cities] actually are«128. Interestingly, Jacobs already
talked about the history of scientific though in 1960 and its relation to the ways in
which we think about and act upon cities by observing that urban planning paradigms
unwittingly misconstrued »the very nature of the problem with which it is dealing,
[whereas] the life sciences [...] have been providing some of the concepts that city
planning needs. [...] And so a growing number of people have begun, gradually, to
think of cities as problems in organized complexity – organisms that are replete with
unexamined, but obviously intricately interconnected, and surely understandable,
relationships [...]«129.
As mentioned previously, systems thinking introduced the definition of complex
systems to approach the challenge of the ‘kind of problem a city is’. Generally, a
complex system is »a group or organization which is made up of many interacting
parts. [...] In such systems the individual parts – called ‘components’ or ‘agents’ –
and the interactions between them often lead to large-scale behaviors which are not
easily predicted from a knowledge only of the behavior of the individual agents. Such
collective effects are called ‘emergent’ behaviors«130. In specific, models of complex
systems are used to understand, predict and prevent complex problems of current
times by looking at the interactions of the whole system.
The rise of CAS as a school of thought took hold with the formation of the Santa
Fe Institute in 1984 as a think tank based in New Mexico, U.S.A. Participants at the
Institute have come from such diverse disciplines as economics, physics, biology,
ecology and archaeology. The theory of complex adaptive systems has developed from
research in a number of fields ranging from evolutionary biology to economics131.
However, the concept was mainly developed within the interdisciplinary research
institute of Santa Fe by John H. Holland, Murray Gell-Mann and others. One important
emphasis on CAS lies on crossing traditional disciplinary boundaries. CAS provides
an alternative to the linear, reductionist thinking that has ruled scientific thought
since the time of Newton. The new discipline has been distinguished by extensive
use of computer simulations and visualisations as a research tool.
126
Condorelli, 2016. p. 423
127
Meadons, 2009. p. 181
Quote: »Let’s face it, the universe is messy. It is nonlinear, turbulent, and dynamic. It spends its time in transient behavior on its
way to somewhere else, not in mathematically neat equilibria. It self-organizes and evolves. It creates diversity and uniformity.
That’s what makes the world interesting, that’s what makes it beautiful, and that’s what makes it work.«
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As a wide academic field, complex adaptive systems theory seeks answers to
fundamental questions of living, adaptable, and changing systems and was
increasingly appropriated within the reflections of architecture and urban planning.
Cities become increasingly important for societies. However, this evolution contradicts
with human’s limited ability to understand cities scientifically and manage them
in practice. Luis Bettencourt, a leading researcher in urban science and complex
systems with former affiliations to the Santa Fe Institute, illustrates cities as an
entirely new kind of complex system created by humanity, by »taking a perspective
of cities as integrated social networks imbedded in space and time, and requiring
general properties for their open-ended land use and infrastructure development,
[it] provides us with a new unified model of urbanization«132. He argues that cities
cause difficulties in scientific terms as they consist of many interdependent facets,
as social, economic, infrastructural and spatial complex systems existing in changing
scales.
Since Jacobs’ and Alexander’s assertions, much progress has been made and
municipalities, city planners and inhabitants as economic and social stakeholders
have begun to think differently about ‘the kind of problem a city is’. Within the last
50 years, theoretical reflections as well as practical implementations have been
introduced by multi-stakeholders; starting with the post-war CIAM movement,
namely Team X in Europe133, to the movement of New Urbanism134 that emerged
in the late 1980s and early 1990s in the U.S.A., to the globally spread concept of
Smart City135, to global initiatives of Tactical Urbanism136 that are implemented by
local stakeholders, to the recently rising debate about the concept of the Urban
Commons137, up to the involvement of the private industry of spatial planning
practices138 and academic research institutes139. The urge to be part of the ongoing
urban revolution grew in many directions since the last 50 years.
Present research has been looking at complex systems from building simple models
that capture some of the basic dynamics of emerence, of non-linearity, of chaos, to
132
Bettencourt, 2013. p. 3
133
Team X originated within CIAM in 1953 and held regular meetings on the development of architectural thought in
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New Urbanism focuses on human-scaled urban design and aims to reactivate the form of living in the urban city
with the advantages of short distances, intensive neighbourhood and incentives for a healthy life. By offering guiding principles
to public policy, development practice, urban planning and design, the movement offers alternatives to the sprawling, singleuse, low-density patterns typical of the last century, that are known to inflict negative economic, health, and environmental
impacts on communities.
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The term of Smart City is used by different actors in politics, economy, administration and urban planning since the
beginning of this century and stands for an urban development concepts that aim to make cities more efficient, technologically
advanced, greener and more socially inclusive.
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For instance, Gehl Architects with Jan Gehl as a staunch critic of modern city planning focuses on people centered urban design.
Further on AMO existing since 1998 as a branch of research and design of Rem Koolhaas’ OMA applies architectural thinking to
domains beyond, and since 2018 Ben van Berkel’s UNStudio expanded into a research start-up with UNSense focusing on the
development of technologies to make buildings healthier and cities smarter.
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As an example, only the Fab City Global Initiative should be mentioned here as a new urban model for locally
productive and globally connected self sufficient cities that was initiated by the Institute for Advanced Architecture of Catalonia,
the MIT’s Center for Bits and Atoms and the Fab Foundation. By using the global infrastructure and knowledge source of the
existing network of Fab Lab – a concept of globally spread digital fabrication workshops accessible to the general public –, the
initiative aims to include a wider audience of urban stakeholders into the debate of the future of our cities.
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increasingly turning that into a science by considering various data and trying to build
models that really bring fundamental concepts from many disciplines and create
new science. However, the question about the complex system of cities remains only
partly answered. As cities as connected and entangled entities create an interacting
space, it is essential to find a way that facilitates dealing with all these entangled
things while looking at complex systems. For the purpose of introducing his research
approach, Bettencourt focuses to unhide the essential character according to a small
set of basic, locally operating principles of cities through empirical observation and
mathematical statistics. The general findings of Bettencourt’s research illustrate
an evident relationship between city size and certain properties, as infrastructure,
wealth, innovation and socioeconomic interactions, whereas they do not provide
insight into a new model of the nature of cities. In that respect, Bettencourt developed
a new theoretical framework that allowed to predict the average social, spatial,
and infrastructural properties of cities as a set of scaling relations that apply to all
urban systems. An observation of thousands of cities from all over the globe and at
various development states hence allowed to confirm these predicitons. Based on
assumptions, Bettencourt aimed to evince the mathematical correlations within the
evolution of cities, and hence connects to Jacobs’ assertion that cities demonstrate
the phenomenon of ‘organized complexity’ as well as Alexander’s statement of the
existence of an ‘underlying order of patterns’ as cities follow a set of laws within their
spatial, temporal and infrastructural evolution. Cities are the outcome of intricate
social and economic dynamics, shaped by geographical, cultural and political
constraints. There is however vague understanding on how all the different features
interweave and co-evolve.
As a conclusion of the study, Bettencourt proposes the definition of cities as »urban
social and infrastructural networks co-located in space and time«140 by developing
a unified and quantitative framework to theoretically understand the operation of
cities and the generation of these interdependencies. As large social networks, above
all, cities generate interactions by following a set of network principles. Conversely,
this means that form and function of cities can be determined through the use of
society-wide communication networks.

2.2.1.2 Cities as network systems
As with the transition from industriual to information societies, networks are
emerging as a new paradigm defining the structure and organisation of systems,
both social and technological. As well as systems thinking, network theory is a young
and rapidly growing area that provides a set of tools for designing and managing
these new types of organization and more generally understanding the world around
us from a different perspective. The study is a part of graph theory and intends to
describe the world in terms of a model that allows us to capture the relationship
between things, rather than in terms of objects and their properties – as often done
140
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in isolated systems; in other words, network thinking is about seeing the world in
terms of connectivity. However, when the interactions and connectivities between
things intensify within a system, the connections that shape the elements and define
the system as a whole are increasing. And thus the need for a model that captures
this information about the relationships and allows to reason about it increased
constantly.
In contrast to the school of thought of the analog 20th century, the thinking in
networks represents the model for the digital 21st century. It can either describe
things or a concept. Nowadays, network thinking is used in a variety of disciplines,
from computer science, to biology, economics, finance, sociology, among others.
While systems thinking can go beyond the limits of what appears to be isolated
and independent events, and see the underlying structure, network thinking could
be understood as a method to reach that.

which there are few nodes with very many connections – the ‘centers’ - and a growing
number of nodes with fewer and fewer connections. This is called the freedom of
scale of natural networks. This property can be explained by the process of formation
as new nodes are gradually added and are preferably linked to existing centers. Both
growth and preference for the centres are essential. As a result, Barabási concludes
that natural networks are generally robust on their parts, but vulnerable within their
major centers. Conversely, it may be concluded that a network is strengthened most
effectively by supporting its centers. Therefore, the insights drawn from Barabási’s
research are particularly interesting with regard to cities as social networks.

node (vertex)

a. Network thinking as a means for an understanding of urban connectivity
In recent times, the meaning of hierarchy has progressively shifted towards
community. Although this shift can mainly be observed in economic organizations,
like businesses, where the focus increasingly lies on collaboration and knowledgesharing within leadership and peers, this trend also becomes visible within political
environments through notions of participation and cooperation within decision
making processes. The concept of network thinking fundamentally changes our
view of hierarchical relationships between parts within a system and emphasizes
the interconnection of these parts, by moving from hierarchy-centric, also referred
to as organization-centric, to network-centric thinking. Hence network thinking
stands for a wholly new concept of thought and action as contemporary digital
complexity can no longer be measured by competition, individualism, hierarchies
and expertism. Conversely, the world of network thinking is characterized by
collaboration, creativity, connectivity and, above all, dehierarchization.
Within the Center for Complex Network Research (CCNR) in the U.S.A., AlbertLászló Barabási141 investigates network thinking by focusing on the emergence, the
appearance, and the evolution of networks. Further on, the investigation is directed
towards the impact on understanding of complex systems. As one of the key figures
of network thinking within the last century, Barabási’s publications142 describes the
world as interconnected as everything is somehow connected to everything else.
Networks are pervasive, however not random. As well as Alexander, Barabási stated
that all networks have an underlying order and follow simple laws. Hefound the key
to understanding natural networks while trying to determine the typical number of
connections that any node has: the so-called ‘scale’ of the network. It turned out that
such a scale did not exist. Instead, a simple mathematical law applies, according to
141
Albert-László Barabási (1967 – today) is a Hungarian professor of physics at Northeastern University in Boston and
is renowned expert on network theory.
142
For further reading see: Albert-László Barabási, Linked: How Everything is Connected to Everything Else and what
it Means for Business, Science, and Everyday Life (2002)
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edge (link)

Figure 11 Components of a network

Network theory starts with a very simple view of the world, as made up of nodes
(or vertices) representing things or objects, like people, cities, computers, etc. and
the relationship between these things, called edges (or links), such as friendships,
trading partners, cables, etc. (Figure 11). Already existing networks are water,
sewage, roads, rails, telegraph, telephone networks, whereas digital networks
(software, infrastructure etc.) are of more recent origin. Network thinking intends
to make the unseen, the underlying visible through the observation of connections
between parts, rather than just the observation of its parts.
The roots of digital transformation in various areas of life lie in the phenomenon of
connectivity, which means organizing our world in networks. However, connectivity
is much more than a technological interconnectedness in the conventional sense,
rather, it implies a paradigm shift in all areas of society, starting with ‘systems
thinking’ and continuing to ‘network thinking’. Networks are non-hierarchical and
they consist equally of human and non-human actors. Furthermore, networks are
extremely complex, self-organizing, and hence chaotic. The organization of our
society in networks has given rise to a series of new values and norms that form
the backbone of digital transformation: open communication, transparency, flow,
participation, authenticity, empathy, heterogeneity and flexibility. These values are
more than buzzwords – they are a reality of the networked world. The philosophy
of network thinking and the values of the networked world are especially driven by
technological innovations, above all by communication and information technology.
According to a definition of the Interaction Institute for Social Change – a research
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institute engaged with collaborative methodologies within organizations,
communities, and beyond – networks have specific characteristics, as adaptability,
emergence, resilience and redundancy, contributions, diversity and divergence143.
Network thinking is applied in numerous scientific disciplines, e.g. political science,
sociology, psychology and computer science. Each of the disciplines integrates the
network concept in different contexts. For instance, business administration and
logistics refer to networks of production, procurement and distribution. Sociology
and psychology apply the term of a ‘social network’. In systems theory, ‘network’
refers to a set of interconnected autonomous objects that form an entire system.
Relevant for this research study is the notion of the city as an integrated social
network – referred to by Bettencourt – co-located in space and time.
The structural analysis of networks within various contexts discloses actors
involvement, configurative functions, connectivity and interaction typologies,
information flows – in general types of networks indicating details concerning nodes
and edges within the network (Figure 12).

with these existing and emerging challenges as cities account for hubs of social
interactions and hence technological innovation.
In this context, network thinking emerged as the common language that allows to
separate different scales of analysis and to map and discover intrinsic principles
of urban organization. However, as network thinking, on one hand, can be used to
analyze and understand certain interactions, on the other hand, network design can
be used in order to impact intended communication flows within a network system.
The application of network-centered strategies, methods and tools of analog and
digital technologies within decision-making and design-finding processes of the
urban system fosters an effective way to analyze cities in quantitative ways and
facilitate self-organization, self-governance, and on a long-term ideally leading to
sustainable self-sufficiency, of communities.
Generally, as network thinking implies that solutions lie within the process and
the people, it becomes essential to look within the system – in the case of this
research study within the urban system. However, current challenges to construct
reliable theory and models of cities result from the lack of integrated data sources
and comparative studies at different scales that would allow us to integrate the
building principles of a science of cities. Jacobs referred here to the necessity of an
inductive approach by moving from specific observations and measures to broader
generalizations and theories by – contingent on Alexander – detecting patterns and
regularities and then formulating tentative hypotheses before developing general
conclusions and theories. The main focus of this research study lies on the notion of
expanding data collection towards the main actors within the urban system, namely
the citizens.

b. Actor Network Theory as information model

Figure 12 Network types from centralized (left) and decentralized (middle) to distributed (right)

The application of network thinking is increasingly adopted within urban science
as – at their essence – cities are social networks embedded in space through
infrastructural networks of communication, transportation and services. In light of
increased urbanization, demographic and socioeconomic trends present important
challenges at various levels as a result of the complex interactions taking place within
the urban system. Again, these challenges are not only affecting global structures,
such as the natural environement, but also local dynamics, as a cause of congestion,
poverty, increased health risks and crime. The complex structures and dynamics
of cities – seemingly chaotic and rather random – offer new opportunities to deal
143
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Based on network thinking, the Actor-Network Theory (ANT) was developed within
the Science and Technology Studies (STS) in the 1980s as part of the social sciences
with one of the main key figures as Bruno Latour144. The fundamental innovation
is to understand things and people as elements – or actors. Equally important,
human and non-human, actors act in a larger and expandable context, referred to
as network. The term ‘actor’ is to be understood as a neutral generic term and thus
implies an equal treatment of things, technical devices, objects and people. Referring
to Latour, the actor is thus always enrolled in a so-called ‘action program’, meaning
that a recurring, typed sequence of actions that are modularly combined into
longer sequences, so-called ’association chains’, ultimately contributes to solving
a particular problem. Doors and keys, for example, are a preferred model on the
basis of which Latour develops and illustrates his vocabulary145. Latour’s examples
144
Bruno Latour (1947 – today) is a French sociologist and philosopher. As one of the founders of the Actor-Network
Theory, among Michel Callon and John Law, he emphazises to understand the world as composed of different elements in the
form of a network.
145
For further reading see: Bruno Latour, The Berlin Key (original in French: Inscrire dans la nature des choses ou la
clef berlinoise) (1991)
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demonstrate that certain desired handling are inscribed as action programs within
the objects, consequently encouraging their users to behave in a specific way. In
other words, the objects determine the actions of their users as they hold an intrinsic
agency. Thus, the decisive ideology of ANT no longer focuses on the categorical
distinction – as contemporary science distinguishes between the active, thinking
subject and the passive, imaginary object – between man and machine, but rather
on the understanding that actors follow an alternative mode of operation – without
a distinction between human and non-human actors.
In this regard, Latour refers to a ‘change of topology’ that enabled the actor-network
movement: »Instead of thinking in terms of surfaces – two dimension – or spheres –
three dimension – one is asked to think in terms of nodes that have as many dimensions
as they have connections«146. However, in this context of the concept ‘actor-network’
Latour sees the necessity to clarify misunderstandings used within the term of
‘network’ by pointing out: »The first mistake would be to give it a common technical
meaning in the sense of a sewage, or train, or subway, or telephone ‘network’, [...]
as a technical network in the engineer’s sense is only one of the possible final and
stabilized state of an actor-network. [...] The second misunderstanding is easy to lift:
the actor-network theory (hence AT) has very little to do with the study of social
networks, [...] as it does not limit itself to human individual actors but extend the
word actor – or actant – to non-human, non individual entities.«147
As argued earlier, due to growing social and physical transformations, contemporary
cities require adequate approaches that are adjusted to conditions of global
complexity and dynamic patterns of development in order to enable a sustainable
and lasting environment, both in regard to the planet as well as to the citizens. As
incongruous decision-making procedures result in contextually inappropriate
and incoherent urban management, it requires a decoding of urban development
dynamics through actor-network methodological approaches.

2.2.2 Berlin and its urban pattern
For the purpose of stating a specific context by determining the realm of investigation,
the study focuses on the application of a case study method. Through the use of a
concrete example of a city, the research can be investigated within an urban context.
The choice of the case study falls on Berlin. To understand the identity of an urban
environment, a city must be experienced directly by immersing into its quotidian
rythm (Figure 14).
However, Berlin is not only an appropriate choice in regard to the author’s
personal experienced perspective, but rather also for its significant history of
urban transformation and its relevance as a contemporary growing city within
Europe – almost no other metropolis has experienced such frequent, radical change
transforming the face of the city. Located in northeastern Germany, Berlin is nowadays
146
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one of the largest European capitals and a major center of politics, media, science
and culture. The history of Berlin dates back to the 13th century. The union of two
merchant settlements, Cölln and Berlin that were located on both sides of the river
Spree, founded the city officially in 1237148. It became the capital of the Margraviate
of Brandenburg in 1417, and later of Brandenburg-Prussia, and the Kingdom of
Prussia. Prussia grew rapidly in the 18th and 19th century, and formed the basis of
the German Empire in 1871 with Berlin as its capital of the German Reich. During the
mid-19th century, the industrial revolution transformed the city’s economy. Berlin
became Germany’s main rail hub and a center of locomotive manufacturing. This
boost in political status, industrialization, and the economic boom of the next few
decades gave rise to many new businesses in the city. Berlin became the empire’s
political, economic, and scientific capital. After 1900 Berlin became a major world
city, known for its leadership roles in science, the humanities, music, museums,
higher education, government, diplomacy and military affairs. It also had a role in
manufacturing and finance.

Figure 13 Figure-ground diagrams of Berlin in 1940 (left), 1953 (middle) and 2001 (right)

Berlin suffered from both the German hyperinflation of the 1920s and the Great
Depression of the 1930s. The city’s economy revived as a center of weapons
production under the Third Reich, but it lost a pool of entrepreneurial talent when
the Nazis forced Jewish businessmen to sell their holdings and ultimately massacred
most who did not flee Germany. During World War II, the city was virtually destroyed
by bombing, artillery, and ferocious street-by-street fighting, whereas subsequent
Soviet expropriation of machinery and other capital equipment as ‘war reparations’
further damaged Berlin’s industrial base. As a result of the Cold War, the construction
of the Berlin Wall in 1961 had a dramatic impact on the further development of
the city. Soviet restrictions on transport impeded communication with West
Germany and ended hopes that Berlin would resume a role as Germany’s financial
center; most banks established headquarters in Frankfurt. In East Berlin, socialist
central planners rebuilt a manufacturing sector, but one that was not competitive
internationally or responsive to market demand (Figure 13).
The Berlin Wall fell in 1989 and the reunification of the German Democratic Republic
and the Federal Republic of Germany followed in 1990. Since then, the dilapidated
148
Berlin.de. (2018). History - Berlin.de. [online] Available at: http://www.berlin.de/berlin-im-ueberblick/en/
history/ [Accessed 14 Feb. 2018].
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Figure 14 Berlin, Germany (2017)

districts of East Berlin have been renovated, modernized and partly rebuilt. Berlin
was restored as a capital and as a major world city. However, Berlin’s and Germany’s
unification brought the collapse of many of East Berlin’s producers, which could not
compete with market-disciplined Western competitors. Massive unemployment was
only partly compensated by the growth of jobs in the construction and infrastructural
sectors involved in rebuilding and upgrading East Berlin’s infrastructure. The move
of the federal government from Bonn to Berlin in 1999 brought some economic
stimulus and tens of thousands of jobs from government employees, parliamentary
services, lobbyists and journalism to Berlin.
Berlin experienced steady growth in its importance, dazzling epochs alternated with
darker eras. Nevertheless, the formerly divided city has succeeded in becoming a
vibrant metropolis in the heart of Europe. Nowadys, the capital counts to the largest
cities in Germany and is quickly headed for the four million mark. Today, Berlin
accounts for a world metropolis by hosting a diverse community.

a. Building Inspection Code of 1853

2.2.2.1 Urban development by means of building codes
Although it is essential to understand the historical background of Berlin, this study’s
focus lies on the city of today shaped by the developments of recent centuries as of
the indrustrial revolution with the accompanying demographic boom. It becomes
apparent that Berlin is characterized by courtyards constituting its urban pattern.

outbuilding

garden

courtyard

courtyard

courtyard

Figure 15 Development of the tenement baracks, and hence the courtyard, during the 19th century

The current form and setting of Berlin and its ‘Höfe’ traces back to several prominent
building regulations, most of which date back the second half of the 19th century
(Figure 15). Due to the demographic growth related with the transformation of
the city’s economy during the era of industrialization, the city had to cope with a
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real population explosion from 430,000 to 1,900,000 in the period from 1850 to
1900. Comparing numbers between 1800 and 1919, the urban area expanded from
approximately 1,300 ha to 6,500 ha, whereas the number of buildings increased from
6,800 (34,400 apartments) to 33,600 (604,000)149, resulting in a disproportionate
increase of the number of inhabitants and apartments. The consequent inadequate
living space forced a reaction on the part of municipal authorities that resulted in
the densification of the ‘Berlin block’. At the beginning of the years of rapid industrial
expansion in Germany, the following building codes provided the framework for
the over time developing ‘tenement barracks’ with their narrow courtyards that
nowadays constitute an urban specificity of spaces arranged one behind another.
In this context, two important instruments for the regulation of building activities
were the building regulations on the part of the state and the land-use plan on the
part of the city.

Throughout the 19th century, urban planning and building regulations remained in
the hands of officials appointed by the Prussian state. The police commissioner was
responsible for the building ordinances, as private construction activity was only
monitored from the point of view of fire safety. »The Building Inspection Code of
1853 was the first successful attempt to gather all the building regulations then in
force into a single legal code. It was divided into four sections: the first concerned
applications for building permits; the second governed the ratios between building
height and street width, and between developed and open space; the third governed
compulsory standards for structural engineering and fire-saftey, while the fourth
mandated the official minimum requirements for living space«150. The first building
regulations of 1853 stipulated that the police department defines the alignment for
roads and squares to be built on, while maximizing occupancy of property sites by
determining architectural allocations. Five to six full storeys and an eaves height
of 20 to 22 meters were the norm. The houses had side wings and rear buildings
under the conidition of keeping an access to the road of approximately 2,5 meters
width free for the fire engines and having an available space of at least 5,34 meters
in diameter in the courtyard for the turning radius of the fire hose. Often several
rear courtyards were connected in series. A uniform height of the buildings of 11,30
meters was specified for roads less than 15 meters wide, and it was permitted to
build higher on wider roads.
The size and design of the ‘Berliner Höfe’ is very closely linked to the city’s building
regulations. In its first version of 1853, §27 stipulated the minimum courtyard
size. Initially, the primal courtyard constituted an area of approximately 30 square
meters (5,34 x 5,34 meters). This size therefore strives to ensure a minimum
freedom of movement and range of action for a fire-fighting crew. Despite the
consideration of ‘light and air’ for the inhabitants ideally described within the fire149
150

Peters, 1995.
Kaufmann, Ngo, 2016. p. 92
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fighting manual, only minimal distances were required for the rear buildings, which
meant that the buildings were so dense that there was hardly any light even during
the day on the lower floors and the air barely circulated. The ‘Meyerischer Hof’
located in Ackerstraße in the Berlin district of Wedding was an extreme example
of dense residential and manufacturing space development (Figure 16). With
effect of the shortly following established Hobrecht Plan and the accompanying
profit-seeking area exploitation, later necessary size adjustments modified the
minimum dimensions of courtyards151. Due to ever denser and higher buildings,
this requirement of a minimum courtyard size became more and more important.
As a result, the minimum courtyard size almost doubled in the version of the 1887
building police regulations and was increased again in 1897. From a surface initially
considered for solely fire-fighting purposes, in the course of time, the regulations for
courtyards increasingly integrated hygienic requirements.

b. Hobrecht Plan of 1862
The most impacting building code that shaped Berlin’s pattern, was the Hobrecht
Plan152 from 1862. As part of the city’s urban expansion initiative, the ‘land-use plan
for the environs of Berlin’ was initiated shortly after the urban reconstruction of Paris
by Haussmann and the construction of the ‘Wiener Ringstrasse’. The measures taken
in Paris and Vienna focused on urban redevelopment, whereas Hobrecht directed
the renewal towards urban expansion. Nevertheless, when population growth in the
city exploded with industrialization, France and England, where industrialization
and urbanization begun at an earlier time, already experienced the new socio-spatial
structure of the industrial city. A sharp social segregation constituted workers’
quarters with miserable housing in the centre, whereas affluent classes left the city
center and settled in the suburbs. Hobrecht wanted to avoid such a polar structure,
which made the social mix in the neighbourhoods and even on every plot of land
part of the urban development programme153.
The plan that was initiated within the S-Bahn ring established the layout of streets,
squares, corresponding sewage systems and blocks of buildings that were limited to
a length of 75 meters. Through the construction of the so-called ‘tenement barracks’
(original in German: ‘Mietskasernen’) – a multi-storey inner-city tenement with
apartments arranged in long corridors as a horizontally oriented type – created
housing for the broad social stratum of workers and employees. The added building
151
Ibid. p. 93
Quote: »In 1887, the Provincial Government of Brandenburg issued a new Building Inspection Code for metropolitan Berlin,
which imposed slight restrictions on the hitherto unchecked utilization of plots. For example, the law now dictated a minimum
courtyard area of 60 square meters, with no side less than 6 meters long; courtyards on corner plots had to measure at least 40
square meters. Furthermore, the height of eaves was restricted to 22 meters, [...]. After 1897, the minimum area of cortyards
was upped to 80 square meters, or 60 square meters in the case of corner plots.«
152
The Hobrecht Plan was named after its author James Hobrecht, a Prussian urban planner and hydraulic engineer,
that introduced an urban drainage system improving sanitary conditions of Berlin’s population.
153
Hegemann, 1976. p. 232
Hobrecht, quoted after Scarpa, 1995, p. 205 (German): »In der Mietskaserne gehen die Kinder aus den Kellerwohnungen in die
Freischule über den selben Hausflur wie diejenigen des Rats oder Kaufmanns auf dem Wege nach dem Gymnasium. Schusters
Wilhelm aus der Mansarde und die alte bettlägerige Frau Schulz im Hinterhaus, deren Tochter durch Putzen und Nähen den
notdürftigen Lebensunterhalt besorgt, werden in dem I. Stockwerk bekannte Persönlichkeiten. Hier ist ein Teller Suppe zur
Stärkung bei Krankheit, da ein Kleidungsstück, dort die wirksame Hilfe zur Erlangung freien Unterrichtes, oder dergleichen,
und alles das, was sich als das Resultat der gemütlichen Beziehungen zwischen den gleich gearteten und wenn auch noch so
verschieden situierten Bewohnern herausstellt, eine Hilfe, welche ihren veredelnden Einfluss auf den Geber ausübt.«
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Figure 16 Courtyard ‘Meyerischer Hof’ in Ackerstrasse 132 in Wedding (today: Gesundbrunnen)

blocks were often built behind the prestigious street-front buildings, and hence
generated the formation of inner courtyards that became the symbol of the city of
tenement barracks as the dense construction with narrow courtyards. However, as the
Hobrecht plan was mainly a building alignment plan, it did not include any stipulations
about the architecture. This lead to largely unregulated housing constructions that
resulted in dense urban city blocks. In fact, the building regulations that defined
certain basic constraints were transferred from the previous Building Inspection
Code of 1853. In effect, speculative building owners made maximum use of the
building’s perimeter through densely packed architectural designs – today known
as the typically densified ‘tenement barracks’ – that led to later size adjustments of
the courtyards. »Hobrecht’s extension plan, conceived the city as a unified system of
interrelated spaces, whereby a regularly distributed system of spaces of movement
– for air, drainage and people – organized the regular distribution of spatially and
programmatically undifferentiated urban fabric«154.
In the early days, the Hobrecht Plan (in combination with other building codes)
was associated with a system of dark courtyards, combined with catastrophic
overcrowding soon resulting in a bad reputation for Berlin’s typical ‘tenement
barracks’ that generated the courtyards as a – later on, successful – by-product of the
building typology. The courtyards were perceived »as generic voids amongst others
that serve to contribute to circulation and draw in activity, social and economic, from
the space of the street into the block and vice versa«155. The appreciation for the
flexible and adaptable series of spaces that resulted in a citywide mixture of uses
came only decades later, especially in contrast to modern paradigms of functional
separation.
In summary of this paragraph, it can be said that the combination of the Building
Inspection Code of 1853 and the Hobrecht Plan of 1862 played an important role
in the success story of the functional, and thus, social mixtures throughout Berlin.
Generally, it laid the foundation for today’s polycentricity of Berlin by avoiding a
concentration on the center. It imagined the city as a unified and connected grid
of courtyards. More importantly, as the plan mainly defined the course of streets
and squares and its associated sewerage systems, but did not specify architectural
parameters, it facilitated a self-reliant development of the urban life over time that
resulted in today’s urban mix (original in German: ‘Berliner Mischung’).

2.2.2.2 Peculiarity of courtyards as pervasive phenomenon
When talking about the Berlin block, one has also to consider the space of voids
inbetween. Nowadays, while strolling through the city of Berlin, the urban pattern
consisting of connecting voids becomes evident. It is not unusual that urban residents
pass through different courtyard spaces within a journey. The spatial recurrence
leads back to the diversity of use offered within the building typology through the
154
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Figure 17 ‘Tenement barracks’ in Berlin around 1900

concept of connecting ‘tenement barracks’ with factory floors. Over 150 years after
the entry into force of the Hobrecht Plan, activities of living and working are still
entangled through courtyard spaces and thus generate a vivid crossing of user types
and utilization functions. The notion of a city of short distances laid the foundation
for today’s Berlin of diversity and creativity.
Although the substance of courtyards suffered heavily from the destruction of the
wars and demolition of post-war eras, it is still characteristic for the face of the city
with its evenly distributed patterns of voids that are connecting interior units with
exterior streetscapes within the S-Bahn ring.
A research study on the typology of the Berlin block156, investigated through an
analysis of the historical development and a comparison of existing structures,
defines the initial properties of the courtyards as spaces with flexible and definable
boundaries. However, the notion of a separation between inside and outside,
closed and open, back and front, private and public evolved in the course of time157.
Housing units, retail spaces, galleries, office spaces, workshops, artist studios – and
quite surely further uses – are arranged around courtyards. Asphalt areas, green
areas, parking spaces (less so for cars, but rather for bikes), storage areas and areas
for garbage are accomodated by courtyards. Streets are usually directly linked to
courtyards. Some courtyards are interconnected by passages, whereas others are
isolated through buildings. The courtyards are interwoven in the daily urban life.
However diverse their configurations might be, one thing is certain, the multiverse
of courtyards stimulates the city in a unique and fascinating way.

a. Courtyards as emerging pattern
Thinking back to the historical evolution of Berlin’s urban development, the topdown governance applied by multiple building codes within the 19th century widely
influenced the subsequent development of the urban tissue. »The lack of further
regulations allowed the growth of Berlin’s infamous ‘tenement barracks’ [...]«158 that
resulted in miserable living conditions in those days, and simultaneously enabled
the emergence of its courtyards that nowadays are an important infrastructural
element, creating a link between buildings, courtyards and streets. »Emergence
refers to the arising of novel and coherent structures, patterns, and properties during
the process of self-organization in complex systems«159. As defined by Goldstein, the
phenonemon of emergence takes place within complex systems and determines
the appearance of new configurations and features through the process of self156
Borsi, Porter, Nottingham, 2016.
157
Borsi, Porter, Nottingham, 2016. p. 61
Quote: »As was argued previously, the space of the courtyard in the nineteenth century block was one amongst a series of
voids spilling into each other with flexibly definable boundaries; the conception of a clear division between public and private
spaces did not exist as such. The status of the ground surface in the courtyard was only to degrees different than the status
of the street, and in turn, the series of generous undifferentiated rooms that constituted the block’s interior were not seen as
that distinct from the voids of the courtyard. The line of movement both of people and economic activities led from the street
into and sometimes across the urban block, enabling a changing, flexible pattern of intensities particularly across ground level.
Furthermore, the block performed as one element of a spatial system that came to constitute the entire city. Its logic therefore
was not and could not be singular, but relied on the repetition of the same logic across the urban fabric.«
158
Kaufmann, Ngo, 2016. p. 93
159
Goldstein, 1999. p. 1

68

Master thesis | Dipl.-Ing. (Arch.) Angelika Weissheim

organization of these systems. Furthermore he states that »emergent phenomena
are conceptualized as occurring on the macro level, in contrast to the micro-level
components and processes out of which they arise«160. Taking the perspective
of complex adaptive systems into account, it almost seems that the loosely and
uncoordinatedly formulated stipulations about the architecture of the former
regulations built a fertile ground for a self-reliant development of the courtyards
that developed a life of their own, and thus became a complex system (Figure 17).

Figure 18 Example of tenement blocks with emerging courtyards in 1902

The case study of Berlin with its example of the Hobrecht Plan (and other less
significant however relevant building regulations) exhibits an interesting fact that
a – in this case inadvertently – reduced governance within a large system leads to
a self-organization of smaller systems. As courtyards are not only well connected
spaces within themselves, but also accessible from, both, the individual and the
collective realm of the urban environment, they offer an interwoven network of
interactions. The void spaces of the courtyards with its porous and continous
spatial pattern constitute an urban and specific fingerprint of Berlin161. However,
the particularity of courtyards might be similar to other European cities162, Berlin’s
urban pattern of courtyards – not only in regard to the distinct history of the city,
but also to the characteristic of nowaday’s political, economic, social, and cultural
life – is a unique structure with an independent existence. Berlin and especially its
courtyards operate as a model where the style of formerly built structures, governed
from top-down, enabled the emergence of its seminal urban fingerprint that grew
from bottom-up (Figure 18).

160
Goldstein, 1999. p. 1
161
The intention of this work is not the universal application of the concept of courtyards for the purpose of resolving
urban challenges in cities, but rather the emphasis on identifying peculiar urban patterns that are intrinsic to each city and
thus enable a case-specific approach to local urban challenges.
162
For example, the Eixample district in Barcelona, Spain, is an unmistakable grid of some 900 seemingly similar city
blocks master planned by Ildefons Cerda that offer similar properties of hidden and intimate, but also connected and accessible
urban spaces as in Berlin’s courtyards.
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At about the same time, the state master builder of Berlin, Gustav Assmann, published
a collection of floor plans with regard to the varying typologies of the ‘tenement
barracks’163 (Figure 19). As he was particularly interested in the arrangement of
building plots and its interiour floor plan typologies, he unknowingly occupied
himself with the division and arrangement of courtyards. The typical development,
allowing a maximum use of the plots in accordance with the building regulations,
intended the arrangement of a front building, a side wing, a transverse building and
an inner courtyard. However, often several courtyards were arranged in succession.

various typologies that inevitably influenced the arrangements and connections
of courtyards throughout the inner city164. Generally, he described the spatial
performance of the block as a flexible, adaptable series of spaces, into which the
possibility of adaptation is inscribed, later on resulting in mix of uses and allowing
flexible change of use. »Assmann explicitly argued for the creation of generous and
generic spaces that can be linked or subtracted from each other, since the main
function of these buildings was to provide for the possibility of different uses and a
fluctuating population«165. His typology study became significant especially through
its contemporary examination of the floor plans as no other publication dealt so
intensively with the ‘tenement barracks’ – and its emerging courtyards.

b. Courtyards as appropriable spaces
Hidden behind the prestiguous facades of the front houses lies a somehow parallel
sphere of courtyards with their very own structures and dynamics. By having a closer
look, it is noticeable that the courtyards constitute an intermediate zone. Talking in
a general discriptive sense, it defines a distinction between two elements, namely
the inside of the building and the outside of the street. Particularly relevant of this
observation is the behaviour of the urban residents within this space of distinction.
By accessing a courtyard through an often discreet and negligible passage from the
external street, a feeling of immersion immediately disrupts movement patterns.
This experience is caused by a spatial shift, accompanied by an incision into the
urban rythm. A similar, but inverted experience takes place when leaving an interior
building and entering a courtyard from a rather isolated place.
Due to the characteristic of providing a space ‘in-between’, a courtyard offers, on
one hand, a protecting environment – directed towards the individual – and, on the
other hand, a connecting surface – directed towards the collective. The particularity
of providing a space ‘in-between’ offers opportunity for interactions.

Figure 19 Typologies of Berlin’s ‘tenement baracks’

Specifically, courtyards somehow facilitate the interaction of appropriation within
the space, occurring either through individual actions or collective initiatives. The
courtyard functions as a self-regulated system within a wider network of courtyards
that is again integrated within an urban environment as a system within a system166.
Thus, this work lies focus on the urban particularity that is inherent to Berlin. By
embracing the formal qualities of the courtyard with its vibrant street life, dynamic
mix of uses and functions and its ability of expanding individual as well as urban
space, the courtyard offers a powerful repertoire of dealing with both existing and
emerging urban challenges. »People use spaces through their diverse dwelling
practices; including their various economic, politic, social and cultural activities.
164

Based on Assmann’s collection a precise list can be developed which provides
information on all basic typologies, their further development possibilities and
special cases of the Berlin apartment building. Assmann distinguished between
163
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Assmann established a collection of typologies of Berlin’s tenement buildings, and thus its courtyards:
1. Front house and free standing transepts
2. Front house with one side wing
3. Front house with two side wings
4. Front house with a side wing and transepts
5. Front house with two side wings and transepts
6. Corner plots
Borsi, Porter, Nottingham, 2016. p. 56
Berry, 1964.
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These practices take place in all kinds of lived spaces of people, ranging from the most
personal space to the ultimate common spaces«167. The notion of the appropriation
of space goes back to the theories of Lefebvre on the right to the city168 and the
production of space169. Although he refered mainly to the political organization
through space, he defined the concept of appropriation as »natural space modified
in order to serve the needs and possibilities of a group«170.
In this regard, a definition of the concept of appropriation further elaborates the
applicability within this work. The concept of appropriation – derived from the
Latin word ‘appropriare’ and translated into ‘to adapt’ and ‘to make one’s own’ –
reflects actions that allow entering into possession in a material, mental or spiritual
sense. The German sociologist Max Weber described the idea as a social process of
property formation through the occupation or acquisition of social and economic
opportunities of individuals or a community171. As this research mainly investigates
architectural and urban spaces, it focuses on the notion of spatial agency. In other
words, an environment might be appropriated through occupying a property (either
legally or illegally) or through highlighting abandoned or unoccupied space by
transforming it for a certain use (short-term or long-term).
»To appropriate is to borrow, to reclaim, to rethink. [...] To appropriate is to selfconsciously reference, and then deliberately reframe or ‘re-see’«172. The act of
appropriation evidently requires an impulse – a sort of existence of motivation – to
act and to transform, however this motivation might be guided actively or passively.
In both cases, the process of appropriation of a space requires several components
to enable the interactions, namely, a place where the action is conducted, one or
more actors – in the meaning of ANT, both, human and non-human – that perform
the action, and an implicit or explicit intention that is based on the mode of operation
of the actors, such as needs, desires, interests and abilities of the human actors and
capacities, capabilities of the non-human actors. However, although the interaction
itself is equally conducted between human and non-human actors, there are distinct
effects on these actors related with the performance of the inteaction. The results is a
chain of activity starting from recognizing a certain intention of use in an environment,
leading then to acting onto the environment, to transforming the environmental
conditions into an unprecedented state, to assuming the responsibility on the
changed condition, and to, later on – through a feeling of authorship of the action –
establishing a connection with the surrounding. Such interactions generate intricate
types of spatial intelligence – particularly affecting human actors over a longer
period – that can be described by, for instance, negotiation, flexibility, adaptability,
collaboration and collectivity. To elaborate further, interactions of appropriation that
take place in urban spaces specifically imply a means of confrontation with values of
decision-making and design-finding processes – already in place through political,
economic, social dynamics. Lefebvre points out that the right to the city involves
167
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Figure 20 Courtyard in Berlin’s district ‘Scheunenviertel’

two principal rights for urban inhabitants: the right to participation, and the right
to appropriation173. While the right to participation maintains that urbanites should
play a central role in any decision that contributes to the production of urban space,
appropriation includes the right of inhabitants to physically access, occupy, and use
urban space.
Particularly relevant for this research study is the notion of appropriation as
a means of perceiving oneself in the urban network system, in this case, of the
courtyards. Thus, it refers to an action that is either active or passive – or rather, a
conscious or unconscious act. Simultaneously the emphasis lies on the wide variety
of the interaction of appropriation, meaning, not only long-term and structural, but
also short-term and ephemeral appropriations of the urban space are of special
importance. In the given context from the perspective of human actors, Berlin
evinces a variety of appropriations taking place within its urban pattern (Figure
20). As the face of the city changed through historical, political, social, cultural and
economic impacts, the means of appropriation adapted in the course of time. The
city passes through various forms of appropriations in – for this study relevant –
urban spaces with changing levels of intensities, from loitering, tagging, protesting
in streetscapes, to occupations, transforming of buildings. However, the typology of
courtyards exhibits an increased degree of appropriation observed in comparison to
other urban spaces with similar location, exposure or accessibility. These interactions
are made explicit by evidence of appropriation with long-term, structural actions
(such as constructing installations, planting vegetation), mid-term or repetetive,
less invasive actions (such as parking vehicles) and short-term, transient actions
(like tagging streetart).
The emergence of this particularity of interaction is primarily correlated to the spatial
configuration and functional composition that traces back to urban redevelopment
strategies of the 19th century. Not only did the Hobrecht Plan of 1862, and other
less relevant building codes, create a new typology of space within the city, namely,
a shielded spatial environment of semi-open and semi-closed, or semi-private and
semi-public spaces, the urban redevelopment sumiltaneously facilitated the creation
of a functional mixed setting of inhabitants, shopkeepers, manufacturers evidently
provoking diverse interactions between these manifold users, either harmonically
resulting in consensus or dissonantly leading to conflicts, however both constituting
a community. There are activities within a courtyard that can neither be found in the
interior of the buildings nor in the exterior of the street.
To emphasize yet again, the courtyard functions, on the one hand, as an extension
of the individual and singular through a protecting environment, and, on the other
hand as a link to the collective and plural through a connecting surface. This essence
becomes visible in the different treatment of interactions within these different
spaces. In saying this, the research study focuses on the characteristics of the system
and network of Berlin’s courtyards.
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3

Thematic synthesis

After having stated the basic principles of a theoretical foundation, including the
identification of the research problem and the selection of the research subject, this
chapter provides guidelines for further work. Based on the previously elaborated
theories and applications, first, recapitulation of the research information reiterates
main points of the research study, and secondly provides insight into the specification
of the resarch approach, including the elaboration of the strategy, before selecting
the methodology. Third, the outlook of research objectives gives an overview of the
intentions of this research study.

3.1

Projection of research objectives

For reasons of recapitulation, the status quo for further elaboration of the research
study determines the typology of Berlin’s courtyard as a complex network system,
evincing a chronological sequence from forming, to functioning and to potentializing.
As part of the past process of forming, the system of the courtyard emerged from the
complex adaptive system of the city by generating novel and coherent structures,
patterns and properties. Among these, the emergence of a particular interaction,
namely of appropriations, over time produced a network system with interacting
parts.
Within the present process of functioning, the courtyards of Berlin through the
notion of appropriation within urban space constitute an entity that – as Lefebvre
considered important – enables the extension of ‘the right to the city’. Especially in
a democratically governed society, this right should not be compromised by only
being reserved to an expert audience of politicians, planners and investors, but
rather for the general public that, in the end, not only acvcount for the end users, but
also operators of such spaces.
Within the future process of potentializing, the typology of the courtyards accounts
for a relevant model for the debates on ‘city-making’ that are increasingly conducted
between multiple stakeholders and call for a methodological rethinking for those
professionals, social and natural scientists, artists, activists, and urbanites with
an interest in the processes of remaking and reclaiming urban space. By using the
extension of the right to the city through the interactions of appropriation as a
strategy, it facilitates the creation of new spaces and the transformation of existing
spaces by including urbanites into decision-making and design-finding processes of
the urban space-making, and thus generating not only short-term relieve, but also
long-term effects.
To conclude with a rough overview, the intention of this research study is neither to
elaborate an utopic vision of the urban phenomenon, nor to develop an applicable
technology of solving challenges and concerns, but rather to continue, expand and
intensify ongoing discussions on the future of our cities by means of sensibilizing,
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both, spatial planners as well as urbanites for the urgencies and priorities of our
urban environments.

1. How did the emergence of the complex network system of Berlin’s
courtyards generate the interactions of appropriation?

However, this research study aims to develop a methodology of explorative
observation within the urban phenomenon. By taking the perspective of, first, the
urban resident that experiences the city at first hand in daily life in a subjective
manner and, second, by adopting the view of the scientific observer that investigates
the issues of the city through an objective monitoring.
The rather artistic observation method of urban photography aims to transfer an
emotion, a feeling of coexistence and interactions within the urban phenomenon.
The outcome is a series of photographs that through quantity evince a quality.

2. How does the interactions of appropriation impact on the complex network
system of Berlin’s courtyards?

3.2.1.2 Determination of research hypotheses

3.2

Referring to the previously stated research questions, the hypotheses intend to
formulate research-relevant assumptions on the structures and dynamics of the
complex network system of Berlin’s courtyards, as follows:

Specification of research approach

The research approach is based on a synthesis of multiple visions from a variety of
actors. By incorporating the ideas of system and network thinking, with Jane Jacobs
and Christopher Alexander as early advocates and Luis Bettencourt and Bruno Latour
as contemporary voices, this paragraph intends to establish a research approach
with questions and hypotheses, as well as introducing a research methodology
including theoretical instruments and empirical evidence. Based on the elaboration
of the previous paragraphs with a thematic introduction from the research problem
of rapid urbanization as ubiquitous challenge and the urban misconception as
unwitting issue, to the research subject with cities as urban phenomena and Berlin
and its urban pattern, the research questions and hypotheses are primarily aiming
to capture the particularity of Berlin’s courtyard as a space facilitating interactions
of appropriation.

3.2.1 Elaboration of research strategy
This paragraph focuses on deepening the concept by raising specific interrogations
on the topic of appropriation within the courtyards of Berlin. Generally, the
formulation of research questions with consideration of the research objectives
orders the research into several parts by asking relevant questions, and hence gives
direction of focus. Following, the questions are examined through the hypotheses.
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3. How could the interactions of appropriation within the complex network
system of Berlin’s courtyards enable the extension of the right to the city?

1. As the system of Berlin’s courtyards emerged from the complex adaptive
system of the city by generating a new system type, it simultaneously
created an unprecedented space ‘in-between’. Particularly relevant are
the spatial and functional transitions; for one thing, the extension of
the individual, interior space that merges into the courtyard, and, then
again, the connection to the collective, outside space that segues into the
courtyard. As a transitional zone within an expanded, however, shielded
environment, activities of both spaces overlap in the courtyard.
2. As interactions follow a set of rules depending on contextual configurations
of – in this case, both – spaces connecting to the courtyard, viz. the interior,
singular building space and the exterior, plural street space, the interactions
of appropriation within the courtyard develop a momentum and pattern of
their own.
3. As a pervasive urban pattern, Berlin’s courtyard function as a complex
network system by containing manifold interactions of appropriation. The
reachability, from both, the top and the bottom levels, of the courtyard
holds the potentiality of activating urbanites within decision-making and
design-finding processes of the urban space-making.

3.2.1.1 Formulation of research questions

3.2.2 Selection of research methodology

To this effect, a set of consecutive questions in relation to the chronology of the
courtyards about the formation, the function and the potentiality is phrased as
follows:

The research methodology is applied for the purpose of investigating the previously
stated research questions and hypotheses. Generally, this study lies focus on an
explorative research by relating, on one hand, to theoretical instruments that
establish the thought model, and, on the other hand, to empirical evidence.
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3.2.2.1 Application of theoretic instruments
As mentioned throughout the research study, the particular relevance of the
reflection lies on theories derived from system and network thinking. The relatively
recent fields developed strategies, methods and tools that are highly relevant for
many disciplines, among these also spatial planning. In comparison to the arising
paradigms and novel approaches stand, all too frequently, the outdated approach
of the practicing discipline, the slowly adapting governmental bodies and academic
institution of architecture and urban planning.
Specifically, the research study incorporates the ideas of two models, namely, the
approach of complex adaptive systems (CAS) and actor-network theory (ANT).
Initially, the study refers to the definitions relating to the complex network system
of the courtyards of Berlin. However, it is also intended to integrate methods and
applications derived from these theories.

a. CAS as a model to comprehend complexity within a system
As mentioned previously, models of complex systems are used to understand, predict
and prevent complex problems of current times by looking at the interactions of the
whole system.
Complex adaptive systems (CAS) are special cases of complex systems. As they
consist of several connected elements, they are determined as ‘complex’, and as
they exhibit a particular adaptability to their environment through the possibility
of learning from experience, they are defined as ‘adaptive’. At first the name evokes
ambiguity and uncertainty by inferring a complicated concept. Admittedly, the study
of CAS intends the opposite effect by creating a unified method of studying different
systems that clarifies the processes by which they operate.
CAS provides an alternative to the linear, reductionist thinking that has ruled scientific
thought since the time of Newton. The new discipline has been distinguished by
extensive use of computer simulations and visualisations as a research tool. However,
only recently, a concrete, science-based contribution was presented by Bettencourt
in response to the previously raised inquiry on ‘the kind of problem a city is’ by
drawing upon over five decades of research. For the purpose of developing a »unified
and quantitative framework to understand, at a theoretical level, how cities operate
and how these interdependencies arise«174, Bettencourt established a theory through
an empirical observation of cities, illustrating a set of fundamental principles that
allows to predict behaviour of cities with regard to social, spatial and infrastructural
properties. His research study quantitatively examined and mathematically
described an enormous body of empirical data by observing thousands of cities
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all over the world with different levels and time of development.175 As directly
referring to the challenge posed by Jane Jacobs, Bettencourt initially considers, then
confirms, subsequently redefines and finally further develops Jacobs’ statements176.
Simultaneously Bettencourt consults Alexander’s approach of identifying the quality
of the built environment through the intensity of the reflection of long histories of
social and natural events within. »This requires that the built environment of cities
is able to change gradually, in response to social and economic needs and that, in this
sense, it remains alive«177.
The general findings of Bettencourt’s research illustrate an evident relationship
between city size and certain properties, as infrastructure, wealth, innovation and
socioeconomic interactions, whereas they do not provide insight into a new model
of the nature of cities. In that respect, Bettencourt developed a new theoretical
framework that allowed to predict the average social, spatial, and infrastructural
properties of cities as a set of scaling relations that apply to all urban systems. An
observation of thousands of cities from all over the globe and at various development
states hence allowed to confirm these predicitons.
»The main empirical findings from a new body of work in geography and complex
systems can be summarized succinctly in the observation that all cities realize
both certain spatial economies of scale as they grow and, simultaneously, attain
general socioeconomic productivity gains«178. Bettencourt points out that, for a
long time, cities have been thought of as built spaces – as political and economic
stakeholders tend to do – consisting of infrastructure, trains, roads, etc. In fact, the
physical organization of an urban space is just a help; a city is really about people
and about the social structures that they create. Based on this, a central idea is
formulated predominantly understanding cities as large social networks that –
through the direct impact of space, time and infrastructure – evince a high intensity
of interactions; in other words, cities are social networks embedded in space-time
through infrastructure. Bettencourt states that these three parameters play an
important role in enabling social interactions to form and persist, and hence might
175
Bettencourt, 2013. p 1438
Quote: »The evidence from many empirical studies over the past 40 years points to there being no special size to cities, so
that most urban properties, Y, vary continuously with population size and are well described mathematically on average
by power-law scaling relations[...]. The surprise, perhaps, is that cities of different sizes do have very different properties.
Specifically, one generally observes that rates of social quantities (such as wages or new inventions) increase per capita with
city size[...], whereas the volume occupied by urban infrastructure per capita (roads, cables, etc.) decreases [...]. Thus, these
data summarize familiar expectations that larger cities are not only more expensive and congested, but also more exciting and
creative when compared to small towns.
These empirical results also suggest that, despite their apparent complexity, cities may actually be quite simple: Their average
global properties may be set by just a few key parameters. However, the origin of these observed scaling relations and an
explanation for the interdependences between spatial, infrastructural, and social facets of the city have remained a mystery.«
176
Bettencourt, 2013. p. 2
Quote: »In my view, the challenge of defining the kind of problem a city is goes well beyond a principled rejection of the urban
renewal planning practices of Jane Jacob’s day. It also asks for more than the consideration and adoption of her observations
about the nature of urban spaces. Today some of these observations may even appear a little parochial, too close to what
she observed in New York’s West Village of the late 1950s. What lives on as a challenge is the creation of new and better
re- conceptualizations of cities as complex adaptive systems (to use more modern language) and the development of a more
scientifically grounded practice of urban planning guided by such principles.«
177
Bettencourt, 2013. p. 4
178
Bettencourt, 2013. p. 6
Quote: »For example, when we compare two cities of different population sizes in the same urban system (usually a nation) we
tend to find that the larger is a little bit denser, and that its volume of infrastructure networks per capita (roads, pipes, cables)
is smaller. We also find that the larger city is usually wealthier (as measured by its per capita GDP or wages), more expensive
and more productive culturally and technologically, e.g. in terms of numbers of creative endeavors or patents filed. Thus, these
measurements confirm general familiar expectations that larger cities are not only more congested and expensive, but also
more productive and exciting culturally.«
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be a useful means to evaluate urban planning strategies. Following the observation
of multiple cities with varying geographies and degrees of development, Bettencourt
proposed a model by generalizing these ideas in terms of four simple assumptions179.
The first one states that cities are social networks [1] that – through infrastructural and
economic factors – can either be increased or decreased in interactions. Potentially,
every urbanite is able to connect with any other person through the interplay of
these factors in order to exchange information, goods, services etc. However, the
possibility to interconnect has a fundamental impact on the socioeconomic potential
of a city, meaning, »cities that for a variety of reasons (violence, segregation, lack
of adequate transportation) remain only incipiently connected will typically
underperform economically compared to better mixing cities. It has been argued
that expanding social connectivity (in cities) is indeed the key to development and
civic participation, for example by increasing opportunities for the division and
coordination of labor, and the creation of more complex and sophisticated social
and economic organizations. It has also been noted that planning that manages to
increase connectivity (e.g. by coordinating transportation and housing policies) is
typically more successful than initiatives that address these issues separately«180.
Second, as a city grows physically, infrastructure is added – in order to provide means
of transportation for the increased numbers of land area and population – in a selfconsitent way corresponding to the density of the city [2]. In contrast to already
planned infrastructure networks that can hardly change, it allows urban networks of
infrastructure to be decentralized and evolve by expanding incrementally according
to the transformation of a city. »Thus, planning for incommensurate changes in land
and infrastructure footprints with city size is necessary to enable growth, especially
of large dense cities«181.
Third, human effort is limited as – through the increase of density within a growing
city – the amount of possible connections is increased while the travel effort remains
constant, as distances stay approximately the same [3]. In other words, while the city
evolves around the human, the human adapts to the city. However, as human time and
cognitive abilities are limited, this adaptation has to be within bounds; explained in
mathematical means, it is not exponentially increasing as it is not a power law. »The
increasing mental and physical effort that growing cities can demand from their
inhabitants has been a pervasive concern to social scientists. Thus, this assumption
is necessary to lift an important objection to any conceptualization of cities as scaleinvariant systems«182.
Another assumption, resulting from the previously stated, explains that social
outputs reflect local human interactions [4]. Hence, social outputs are essentially
proportional to the number of interactions that people can have within a city. »From
this perspective, cities are concentrations not just of people, but rather of social
interactions. This point was emphasized by Jacobs, but has been difficult to quantify.
[...] Together these assumptions predict scaling exponents for a wide variety of urban
179
Although Bettencourt’s approach is primarily based on mathematical-statistical methods, this research study
relates only to the generalization of these ideas.
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indicators, from patterns of human behavior and properties of infrastructure to the
price of land«183.
Based on these assumptions, Bettencourt aimed to evince the mathematical
correlations within the evolution of cities, and hence connects to Jacobs’ assertion
that cities demonstrate the phenomenon of ‘organized complexity’ as well as
Alexander’s statement of the existence of an ‘underlying order of patterns’ as cities
follow a set of laws within their spatial, temporal and infrastructural evolution. Cities
are the outcome of intricate social and economic dynamics, shaped by geographical,
cultural and political constraints. There is however vague understanding on how all
the different features interweave and co-evolve.

b. ANT as a theory to recognize interactions within a system
As introduced in an earlier chapter, network theory starts with a very simple view
of the world, as made up of nodes (or vertices) representing things or objects and
the relationship between these things, called edges (or links). As introduced earlier,
Latour refers to a ‘change of topology’ that facilitated the actor-network theory. It
is a means of perceiving information flows and hence get a feel for the underlying
order of organization within a system.
Increasingly, there has been a movement to introduce ANT as an analytical tool
to a range of applied disciplines outside of sociology, including urban studies, and
community, urban, and regional planning. ANT becomes relevant for research and
application within urban science, firstly, as it detaches the perception of parts within
the city and rather focuses on the interaction of those parts within the whole system,
and, secondly, as it removes hierarchies between acting subjects and subordinate
objects – as human and non-human actors. With regard to cities, Latour elaborates
three properties that are common to all networks: »The first advantage of thinking
in terms of networks is that we get rid of ‘the tyranny of distance’ or proximity
[1]; elements which are close when disconnected may be infinitely remote if their
connections are analyzed; conversely, elements which would appear as infinitely
distant may be close when their connections are brought back into the picture«184.
In the context of a city this implies that evident spatial proximity of actors might
actually be the opposite, whereas vice versa, actors that seem far from each another
might have a close connection through interactions. Second, »the notion of network
allows us to dissolve the micro-macro-distinction that has plagued social theory
from its inception. The whole metaphor of scales going from the individual, to the
nation state, through family, extended kin, groups, institutions etc. is replaced by a
metaphor of connections. A network is never bigger than another one, it is simply
longer or more intensely connected«185. Latour argues that there is no bottom or top
level within societies as the definition of ‘scale’ depends rather on the connections of
183
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an actor than on social hierarchical structures. »Instead of opposing the individual
level to the mass, or the agency to the structure, we simply follow how a given
element becomes strategic through the number of connections it commands and
how does it lose its importance when losing its connections«155. This property is
equally suitable for urban environments as still all too frequently decision-making
processes regarding urban development occur within a top-down framework and
are executed through a bottom-up procedure. Thirdly, »the notion of network allows
us to get rid of a third spatial dimension [3]. [...] A surface has an inside and an outside
separated by a boundary. A network is all boundary without inside and outside. [...]
Literally, a network has no outside«186. The spatial metaphor of inside and outside
is regularly used in the debate on the difference between urban and rural areas.
However, as Latour demonstrates, there are no such thing as spatial boundaries of a
network, since it is the degree of connectivity between actors that establishes such
‘limits’.
ANT as a model facilitates information exchange within system as non-hierarchical
interaction. Contemporarily, the theory is increasingly applied as a means to
include, e.g. citizens in decision-making and design-finding processes of an urban
environment.

3.2.2.2 Explorative research as empirical evidence
This paragraph introduces the explorative research as a means of empirical evidence.
First, previously stated methodological approaches elaborated by Jane Jacobs and
Christopher Alexander are adopted. Following, by applying the visual observation
method of urban photography it allows to take perspective of the scientific observer,
and simultaneouly of the urban resident.

a. Adopting methodologies of Jane Jacobs and Christopher Alexander
The explorative research within the courtyards of Berlin is conducted by referring
to, on one hand, Jacobs’ habits of thought and, on the other hand, Alexander’s
underlying patterns. First, the empirical study starts with the observation of the
phenomenon of courtyards and its interactions of appropriations based on Jane
Jacobs’ call to perceive the urban through its complexity rather than its simplification.
As elaborated within an earlier chapter, Jacobs advocated the understanding of
cities as a problem of organized complexity and perceived cities as a condition of
complex nature. According to her observations, a city is not a static but a dynamic
phenomenon that constantly transforms, and consequently should be understood,
observed and treated as such. In this context, she proposed three habits of thought187
that allow an observation of the urban phenomenon by considering its complex
nature.
186
187

82

Ibid. p. 6
Jacobs, 1963. p. 440

Master thesis | Dipl.-Ing. (Arch.) Angelika Weissheim

For the purpose of confronting the urban phenomenon firstly, it is essential to think
about processes. The notion of thinking in processes bases on the comprehension
that objects in cities are interrelated with their contexts. By using the example of
housing, Jacobs states, that »the processes that occur in cities are not arcane, capable
of only being understood by experts. They can be understood by almost anybody.
Many ordinary people already understand them; they simply have not given these
processes names, or considered that by understanding these ordinary arrangements
of cause and effect, we can also direct them if we want to«188. This tenet implies the
necessity of perceiving the city as an agglomeration of dynamic flows rather than
static structures.
The second tenet refers to the concept of induction. In contrast to deductive
reasoning, also refered to as top-down approach, that works from the more general
to the more specific, the inductive reasoning moves from specific observations
and measures to broader generalizations and theories by detecting patterns and
regularities and then formulating tentative hypotheses before developing general
conclusions and theories – informally refered to as bottom-up approach. According
to Jacobs, »because to reason, instead, from generalizations ultimately drives us into
absurdities – as in the case of the Boston planner189 who knew (against all the reallife evidence he has) that the North End had to be a slum because the generalizations
that make him an expert say it is«190.
With the third tenet – and for this research study most relevant – Jacobs highlights
the necessity of focussing also on the ‘unaverage’ as information that cannot be
captured by the ‘average’. As statistical data constitutes a median value calculated
from several comparable quantities, it leaves out the ‘out of the ordinary’ data
that as »quantities of the ‘unaverage’, which are bound to be relatively small, are
indispensible to vital cities. However, in the sense that [Jacobs is] speaking of them
here, ‘unaverage’ quantities are also important as analytical means – as clues. They
are often the only announcers of the way very large quantities are behaving, or failing
to behave, in combination with each other«191. Her thought is further elaborated in
an example: »To learn how things are working, we need pinpoint clues. For instance,
all the statistical studies possible about the downtown of Brooklyn, N.Y., cannot
tell us as much about the problem of that downtown and its cause as is told in five
short lines of type in a single newspaper advertisement. This advertisement, which
is for Marboro, a chain of bookstores, gives the business hours of the chain’s five
stores. Three of them [...] stay open until midnight. A fourth [...] stays open until
10pm. The fifth, in downtown Brooklyn, stays open until 8pm. Here is a management
which keeps its stores open late, if there is business to be had. The advertisement
tells us that Brooklyn’s downtown is too dead by 8pm, as indeed it is. No surveys
(and certainly no mindless, mechanical predictions projected forward in time
188
Ibid. p. 441
189
Jacobs related here to an encounter that took place in 1959 in Boston’ s neighbourhood of North End that, according
to the statistical ratio of dwelling units per acre, amongst others, was considered a slum by official city planning. However, not
only did Jacobs describe the neighbourhood as socially well-functioning, but her perception of the area was confirmed by the
social statistical dataof low delinquency, desease and infant mortality rates, lowest ratio of rent to income in the city, average
child population, low death rate. Later on, she discovered that the rehabilitation works in the neighbourhood were entirely
self-financed and self-initiated by the residents as, due to the discredit unequivocally no mortage loans were given to the
district. (p. 8-12)
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from statistical surveys, a boondoggle that today frequently passes for ‘planning’)
can tell us anything so relevant to the composition and to the need of Brooklyn’s
downtown as this small, but specific and precisely accurate, clue to the workings of
that downtown«192.
Following this observation method follows an evaluation of the collected empirical
data that directly refers to Christopher Alexander’s patterns. Through his theories
on intrinsic patterns within urban structures, Alexander – an early theoretical
representative of the idea of the urban network system – focused on the evaluative
aspect of illustrating these patterns. For this purpose, he formulated an approach to
define the quality of a space by observing three coherent patterns.
First, the »patterns of events«193 refer to the relationship between a place and its
character [1]. These events are not necessarily involving human events, but might
occur as natural or mechanic events, such as a movement of water, a passing train,
etc. Some events are occuring one-time, whereas others are either repetitive or
constant. Alexander specified action and space as the inseparable unit, while space
contains action, and action inhabits space. Hence »a building or town is given its
character, essentially, by those events which keep on happening there most often«194.
Second, in order to understand the connection between action and space, Alexander
emphasized the »patterns of space«195 as spatial configurations, e.g. the structure
of a building, a block, a city [2]. »What we want to know is just how the structure of
the space supports the patterns of events it does, in such a way that if we change the
structure of the space, we shall be able to predict what kinds of changes in the patterns
of events this change will generate. In short, we want a theory which presents the
interaction of the space and the events, in a clear and unambiguous way«196. In this
context, Alexander talked about elements constituting a space that through their
relation to one another generate patterns of relationships between the thing and
the things around it. Lastly, the »patterns which are alive«197 refer to the notion of
the degree of liveliness intrinsic to an urban environment that either generating a
harmonious or conflictions situation within the space [3]. »It is therefore clear that
patterns play a concrete and objective role in determining the extent to which we
come to life in any given place«198.
In short, as the primary method applies an intuitive observation of the urban
phenomenon, the intention of the specific research methodology lies on both,
the adaptation of Jacob’s habits into the initial observation and the application of
Alexander’s patterns into the later evaluation considering Berlin’s courtyards and its
interactions of appropriation. The uncounted courtyards of Berlin contain a diversity
of activities and artefacts within time and space that establish interactions through
actors. However, each courtyard follows a distinct pattern of interactions.
192
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b. Applying urban photography
In parallel to the advancements of the industrial revolution and the emergence of
theories of systems and network thinking, the invention of photography changed
the way of perceiving the world. Photography as a means of illustration reveals a
power of expression. Etymologically, the word derives from Greek ‘photos’, meaning,
‘light’ and ‘graphe’ for ‘drawing’. As the German director and photographer. Wim
Wenders described it, »a photographer is someone literally drawing with light«199.
Associated with the interest and experience of the author, the medium of explorative
observation within this research study is photography, both analog and digital.
More specifically, the observation focus lies on urban photography. This branch of
photography is often confounded with street photography that most commonly refers
to photography of subjects and people within mainly public cityscapes; snapshots
that are taken of either individual or crowded motifs that inhabit the streetscapes by
looking unmediated chance encounters and random incidents within public places,
sometimes with a reminiscent manner of documentary photography. However,
urban photography seeks to encapsulate not just people, with a notion of critically
examining objects, subjects, landscapes and the surreal. Urban photography often
evinces certain charateristics intrinsic to a space, whether a dysfunctional or
functional environment, whether a disconnected or connected place. Evidently, urban
photography developed out of the idiosyncrasy of our contemporary cities, almost
as a sensorial reaction to the increased level of urbanization. Urban photography is
not only a visual representation of an idea, a capturing of ‘the decisive moment’, it is
also a commentary on contemporary life in a specific space.

Figure 21 Gottfried Schenk’s photographs of Berlin’s courtyards in 1977

In this context, this research study is influenced by the work of Gottfried Schenk
(Figure 21). His series on ‘neighbourhood photography’ (original in German:
Kiezfotografie) applied photography as an effective means of transporting content.
Schenk – himself an activist of the tenants’ initiative for the redevelopment area
Klausenerplatz – fought against demolition plans of the Wilhelminian quarter
through a photographic documention of the process throughout the time of protests
199
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in the 1970s and building occupations of the 1980s. However, his black and white
photographs evince not only tumultuous moments, but also illustrate an everyday
perspective of urban life.

Figure 22 Heinrich Zille’s photographs of Berlin’s courtyards in 1898

Then again, Schenk himself was inspired by Heinrich Zille and his work of drawings
and photographs of Berlin (Figure 22). Schille is considered an avant-gardist of street
photography illustrating life in Berlin at the end of the 19th century. In his drawings
(Figure 20) Zille beautifully illustrated the character of the Berlin courtyard with
it manifold activities, involving a wide range of actors by creating overlapping
structures of all these interaction into one whole activity that is litterally contained
by the courtyard. However, his photographs also revealed the grievance of the
overcrowded and unsanitary conditions in the typology of the tenement baracks.
On the trail of Zille, Schenk mainly focused on overall surfaces of the city of Berlin.
Nevertheless some of his pictures give a relevant insight into the urban structure
of courtyards intrinsic to the city. His shots unconsciously capture the very nature
of courtyards, namely the interactions of appropriation conducted by its manifold
users.
Referring to the work of Schenk, this research study expands his method of urban
photography as a means of exploration into a detailed observation of the courtyards
of Berlin. Instead of focussing on the large it refers to the small, to the detailed
evidence of the interactions of appropriation.
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Figure 23 Process of development of the research study

4

Context-based analysis

Following the thematic synthesis, this chapter focuses on the actual explorative
study within the context of Berlin’s courtyards. In reference to the previously
stated methodology, first, the chapter describes the research observation with
the elaboration of the steps involved. Later, the details on the research evaluation
provide the research results. As in previous chapters, each paragraph evolves in a
bi-directional elaboration with subparagraphs.

The analog photos taken by trial and error amount up to a number of approximately
1000 shots. The particularity of analog photography lies in the handling of the
camera itself. The process of taking a good picture is not an evident condition as the
camera sensitively reacts to context conditions and respective settings. Further on,
once a picture is taken the incertitude about the quality of the picture suspends the
process. Conditioned not only by a predifined methodology, but also by the range of
the camera lens, this research study focuses on the small and detailed perspective of
the interactions of appropriation within the courtyards of Berlin.

4.1

However, it should be menitoned that, although the analog camera was used as the
main device of visual observation, for reasons of trials further iterations of courtyard
observations were conducted with the digital camera CANON EOS 700D.

Realization of research observation

The research observation required an extensive study of multiple courytards that
took place over a period of five months. The intention laid focus on a wide range of
typologies by involving a variety of courtyards in Berlin chosen on a random basis.
This chapter gives a detailed overview by stating the framwork conditions as well
as describing the conducted procedure. Again, this research study aims to develop a
methodology of explorative observation within the urban phenomenon. This should
be done by, on one hand, integrating the urban resident as an everyday observer
that holds intrinsic and relevant knowledge to the observed phenonemon, only
accessible through his perspective. Simultaneously, the involvement of the scientific
and somehow more distant viewer constitutes an equally important source of
knowledge.

4.1.1 Selection of framework conditions
For the purpose of understanding the further development of the research
observation, it is essential to give some context on the framework conditions by
defining the utilized observation equipment as well as the means of qualitative
observation.

4.1.1.2 Qualitative observation as a technique
The uncounted courtyards within Berlin contain a diversity of activities and artefacts
within time and space that establish interactions through the involvement of actors.
However, each courtyard follows a distinct pattern of interactions. With this in mind,
a seemingly appropriate means of illustrating the particularities intrinsic to Berlin’s
courtyards is the means of qualitative observation201. The method focuses on the
study of things in their natural settings, attempting to make sense of, or interpret,
phenomena in terms of the meanings people bring to them. The aim of qualitative
research is to understand the social reality of individuals, groups and cultures as
nearly as possible as its participants feel it or live it, meaning it looks to understand
human behaviour from the informant’s perspective. By assuming a dynamic and
negotiated reality, people and groups, are studied in their natural setting through
the method of participant observation. Simultaneously the collected data is analyzed
by themes taken from the experiences and descriptions of the informants. The data
is then also reported in a language that can be understood and evaluated by the
informant. Hence, this type of data is collected through participants observation
and involvement. There again, the study involved the researcher herself as an urban
resident of Berlin. Further activities, elaborated at a later stage, focused on the
invovlement of a wider array of urbanites within the study.

4.1.1.1 Photography as primary observation means
Although each pictures taken by a selected motif and chosen frame is directly
impacted by the photographer’s gusto, photography as a means of data collection
allows an relatively accurate reproduction of an observed phenomenon.
Related to a personal story, the actual tool used was a ZENIT ET200, a camera
produced in the former Soviet Union in three million units between 1981 and 1993.
200
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These are the technical data of the analog camera:
Aperture: f/2 - f/16
Sharpness range: 0.5-10m, +inf.
Exposure times: 1/30s-1/500s + B
Light Meter: Uncoupled Selenium Cell
Self-timer, hot shoe; tripod thread
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4.1.2 Description of conducted procedures
Equipped with a camera, the journey through the courtyards of Berlin began...
This paragraph gives an insight on the photographic attemps based on trial and error
and the final approach resulting in a series of photographs. Taking into consideration
the previously mentioned historic development through building codes of the 19th
century that shaped today’s courtyard typologies, the observation radius was limited
within the circular line of the Berlin S-Bahn.
201

Eco, 1977. p. 32
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4.1.2.1 Trial-and-error as series of experiments
The photographic observation was hence the main activity of collecting visual
data on the question of the interactions taking place within Berlin’s courtyard.
However, parallel to the conducted observation through analog photography, further
formats of generating informatiom within the courtyards – at this stage, mainly
with the general notion of interactions and not yet the specific form interactions
of appropriation – were tested. A series of experiments – from the performance of
participant interviews, to the development of an urban game, to the study of selected
courtyards – was additionally conducted to the continously ongoing visual data
collection through analog photography. The application of additional preliminary
experimental studies as complementar data collection enabled to establish a wider
understanding of the phenomenon perceived, again not only from a single, but rather
from plural perspectives.

a. Performance of participant survey

Survey questions were asked as follows:
1. What is a city?
How would you define a city?
2. What defines Berlin?
How would you describe Berlin’s urban particularity?
3. What characterizes Berlin’s courtyards?
What do you perceive in the courtyards of Berlin?

b. Development of an urban game
The insights derived from the survey were later incorporated into a reflection about
information flows within Berlin’s courtyards. Here, an interactive game focused on
expanding the observer’s perspective to the general public that experienced the
urban space.

The conducted surveys constituted a part of the research project of collecting
information through a variety of methods on the subjects, in general of the city, in
specific of Berlin and, in detail of its courtyards. The subjectivity of the collected data
through interviews is taken into consideration. However, through the multitude of
answers a trend emerges illustrating an approximate mood in all three conducted
surveys. The performance of interviews that were conducted with urban residents
in relation to the global level of cities, a local perception of the city of Berlin, and
a personal view of each participant’s experience within Berlin’s courtyards, serves
to attain a phenomenological approach to the subject by giving an overview of
subjective perspectives that somehow merge into a general atmosphere.
Figure 25 Website of the urban game #BerlinCourtyardExperience

Figure 24 Performance of participant survey on the definition of a city

The collected results of the survey can be accessed within the appendix (‘Surveys’
on page 111).
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As a collective experiment, the urban game was implemented within multiple
stages. Firstly, four signs with the rules of the game were hung in a highly frequented
courtyard in Berlin-Mitte, initiating the engagement with the urbanites. Urban
inhabitants were asked to participate in a collective experiment on the perception
of courtyards by taking pictures of their very own courtyard experiences in Berlin.
Secondly, the playful interactions between courtyards and the passers-by were
individually documented through photographic explorations published with the
hashtag #BerlinCourtyardExperience on social media. Thirdly, out of 132 submitted
photos a subsequent open vote, generally accessible through an online platform,
selected the ten most voted photos of the public. Fourthly, the ten selected photos
were presented in a public exhibition within a residency program at the Center for
Arts and Urbanistics (ZKU) in Berlin and will soon be distributed and installed – for
the purpose of being taken away by urban residents – throughout the courtyards of
Berlin. The engagement of the urbanites enabled to expand the pallette of the visual
analysis of courtyards by gathering information from the general public. Moreover,
Spatial Planning viewed from System & Network Thinking
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the photos beautifully reveal the multitude of surprises and experiences inherent in
Berlin’s courtyards through the perspective of multiple random observers.
Further information and the results of the collective experiment of the urban game
are accessible via the website (Figure 25) www.berlincourtyardexperience.com.

c. Study of selected courtyards
In a previous stage of the resarch study, the generic overview of present activities,
artefacts and actors in the courtyards of Berlin inteded to be specified by a selected
study (Figure 26). Here, the study zooms into ten specific courtyard typologies
and their actual interactions. Each courtyard is studied according to the previously
determined process In relation to the geospatial data, the qualitative observation
of digital photography follows a repetetive process of image framing in order to
enable a visual comparison, and thus remaining as unaffected as possible by the
perception of the observer. The procedure focuses on five framing techniques for
further analysis: panorama, access(es), boundaries, appropriations and streetview.
However, only three of those image frames are presented within this research
project (panorama, appropriations, streetview). Later, the visual analysis of the ten
courtyards is used to identify the specific existing and potential interactions taking
place within the courtyard, again, based on the indeces of activities over time and
artefacts over space.

4.1.2.2 Outcome data as series of photographs
The medium of analog photography enabled to capture the in-between of individual
and collective scales in a static moment by capturing qualitative data of urban
interfaces. The courtyard is understood as a space consisting of manifold elements
evincing interactions of appropriations. The interactions happen through the
involvement of various actors, human and non-human. The process of observation
and data collection started intuitively by walking through random courtyards of
Berlin. Depending on the factor of accessibility, courtyards were entered, monitored
and photographed.
For the purpose of approaching the subject of courtyards from the disciplinary
perspective of the author, the photographed scenes initially lied focus on traces of
interactions visible on mainly spatial configurations. The interfaces comprise doors,
windows, mailboxes, door bells, trash bins, bike racks, surfaces of walls and floors,
natural and other objects. The photographs record the interactions of urbanites
as a means of exchanging information through the traces left behind. These traces
of action in the urban environment on one hand express the appropriation of the
existing interface elements, whereas on the other hand point out the potentiality for
possible interactions.
Describing the process in rather technical terms, first approaches turned out unusable
due to underexposure of image material. The complete procedure involved the entry
into courtyards, while monitoring and taking pictures of elements of interactions.
The further procedure included the development of the camera film, followed by the
sorting of useless images and a process of post-production by curating the images
through a square-shaped framing mask.

Figure 26 Overview of selected courtyards in Berlin

For the reason of maintaining a qualitative observation through collecting a wide
spectrum of interactions of appropriation, the study of selected courtyards was
not directly integrated into the main study. Nevertheless it revealed an interesting
insight into the occuring interactions of appropriations within the ten courtyards.
The results of the study can be accessed within the appendix (‘Selected courtyards’
on page 122).
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Figure 27 Conducted observation through analog photography

Based on the stored data provided by the photo development service, a total amout
of 1087 photoscould be counted, including both useful and useless images. A count
of pictures taken per courtyard could not be generated, as this number highly
depended on the degree of existing and visible interactions within each courtyard.
In this context, a written overview of apparent interactions of, initially, interactions
in general was collected in an Excel database (‘Database of interactions’ on page
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144). Approximately 100 types of interactions could be identified in this stage. It
should be noted that this overview covers only a small part of possible interactions
taking place in Berlin’s courtyards, however it was only intended as an aid.
Evidently, these interactions are only covering a small part of potential interactions,
however, it was considered a help for further reflections.
As elaborated earlier by referring to Jane Jacobs, the focus of the qualitative
observation lied on exposing the unaverage. The notion of revealing the ‘out of the
ordinary’, again, is an integral part of this explorative research as it does not illustrate
each courtyard in his general, visible and common totality – in any case, this could
technically only be achived by applying a kind of collage technique –, but focuses
rather on the small, on the ‘not so common’ elements that might reveal how the large
entities function.
Based on this, the final outcome of the process of observation generated a set of
photographs with each one of the showing elements of courtyards that represent
a frame of interactions, both, general interactions intrinsic to Berlin’s courtyard as
well as the specific interactions of appropriation.

By testing various manners of sorting and categorization – some of them totally
random, some other corrupted by existing knowledge – it becomes evident that
different output results can be generated. The following paragraphs elaborate on
both, the expected and unexpected results.

The overview of the pictures can be accessed within the appendix (‘Set of
photographs’ on page 145). The photos are presented in the order in which they
were handed out on the storage medium by the photo development service.

a. Elements of interface

4.2

Implementation of research evaluation

4.2.1.1 Stating the evident structures
Here, the evalutaion process involved multiple iterations. As shown in the following
overview, the taken photographs were frequently arranged following different
categorization techniques. It subsequently became clear that the process of evaluation
unconsciously and constantly reframed definitions from ‘elements of interface’, to
‘interactions of appropriation’, to a ‘degree of appropriaiton’, culminating in ‘singular
vs. plural appropriation’. Following, the illustrated excerpts of the evaluation visually
evince and complement the descriptive texts.

A first evaluation intuititively categorized certain ‘courtyard elements’ (Figure 28).
Within a later stage of the process, the notion of systems and network thinking was
introduced in the reflection by categorizing the urban interfaces into classes, such
as walls, doors, windows, bells, mailboxes, waste containers, bike parking, signs,
objects, ground and nature.

Generally, a research project sooner or later confronts an evaluation process. The
framework for such evaluations is usually guided by discipline-specific criteria. The
methods and standards being applied must be carefully chosen in concordance with
the purpose of the evaluation. In other words, the evaluation process reveals either
an approval or refusal of a previously developed research investigation.
In the case of this research study, the part of the research evaluation of the previously
performed qualitative observation intended to be evaluated to the previously stated
methodology in relation to the elaborated theory of Christopher Alexander. The
intention of this research lies on the notion of approaching intrinsic patterns within
urban structures by refering to the previously elaborated pattern structures.
Figure 28 Evaluation of ‘elements of interface’ (here: doors)

4.2.1 Description of research results
Evidently, the research study was conducted with previous expectations of possible
outcomes. However, over the course of conducting the research many unexpected
and rather surprising dynamics disrupted this previous idea. The process of
evaluating the research started with the moment of holding the pictures in hand.
The assessment process based on one hand on the experience of the researcher
within the courtyards, whereas on the other hand on the produced image material.
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The character of diversity of activities, artefacts and actors within the courtyards
quickly became evident and laid the foundation for further research development.
The courtyard as an element of the intrinsic urban pattern of Berlin constitutes a
space of opportunity by its nature of an underlying structure within the city that
affects a multitude of inhabitants in their daily routine. Each courtyard has specific
parameters (e.g. accessibility, boundaries, connectedness, size, morphology,
function, hierarchy, community). This iteration of evaluation is directly correlating
with Alexander’s definition of ‘patterns of space’ as spatial configurations, e.g. the
structure of a building, a block, a city, or a courtyard.
Spatial Planning viewed from System & Network Thinking
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b. Elements of interface vs. interactions of appropriation

c. Degree of appropriation

In a second step, the difference of ‘element of interface and interaction of
appropriation’ became evident as not every interface functions fot the purpose of
interaction (Figure 29).

The notion of the ‘degree of appropriation’ refers to the intensity to which a space is

Figure 30 Evaluation of ‘degree of appropriation’ from high (left), to medium (middle), to low (right)

Figure 29 Evaluation of ‘Elements of interface (above) vs. interactions of appropriation (below)’

Here, the elements rather relate to the previous courtyard interfaces, enabling
intraction, but not necessarily bearing them. On the other hand, the notion of
interaction of appropriation already implies the act happening at an earlier stage in
time and leaving a trace of the interaction. The distinction between these two states
lies in the difference between the changed state – of primal, natural and changed,
modified – after the interaction – state. The state is defined by the function of the
element. In this step, the transformation from the rather unspectacular ‘elements
of interface’ into the intriguing ‘interactions of appropriation’ was initiated. Again,
a relation is established to Alexander’s ‘patterns of space’ by referring to the
relationship between a place and its character. As each place is given its character
by certain patterns of events that keep on happening there, these patterns are
interlocked with certain geometric patterns in the space and thus impact on the
development of new structures.

appropriated by either singular or plural structure of actors (Figure 30). Evidently,
a courtyard evinces diverse appropriations ranging from ‘high’ appropriated,
e.g. structural interventions, to ‘medium’ appropriations, such fixed, and to ‘low’
appropriated, with for instance, stationed however movable installations.
These values refer to the intensity of intervening into, both, the structures and
dynamics of a courtyard. Again, these appropriations are conducted through the
interactions within the network system of the courtyard. However, the illustrated
pictures focus in the traces of interactions. In this context, Alexander refered to
‘pattern which are alive’, a degree of liveliness intrinsic to an urban environment.
Depending on the interaction, it either leads to harmonious or conflictions situation
within the given space. Yet again, the dichotomic relation formulated by Alexander
emphasizes the functional, however sensitive system of balancing appropriations,
especially in a spatially limited space as the courtyard of Berlin. The evaluation of
the threat or opportunity within the illustrated examples is in the eye of the viewer.

d. Singular vs. plural appropriation
In another iteration of evaluating the image material, the difference of ‘singular
and plural appropriations’ was added and enabled another evaluation of the
photos through the notion of individual or collective interactions (Figure 31). The
interactions of appropriation occuring within courtyars demonstrate a high variety.
This is visible not only according to the previously defined degree of appropriation,
but also to the notion of distributed or accumulated interactions of appropriation.
In summary, the process of evaluating the research study was guided by observation
parameters. While the evaluation of each iteration rather results in expected, and
thus evident, structures, the underlying transformative character of this process
adds a relevant information. This transformation exposes the process from, first,
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perceiving one’s environment, to knowing which parts of this space are interactable
in the sense of appropriations, to the comprehension of an influence degree, to,
finally and most importantly, perceiving oneself within the system as an actor.

geolocalized information, meaning, a general assumption can be stated that each
courtyard evinces at least one interaction of appropriation.
The second unexpected factor refers to the notion of belonging. By engaging with the
courtyards, observing its structures and dynamics, and consequently taking pictures
of relevant motifs, provoked multiple none-too-positive encounters with others.
Especially the confrontative and defensive behaviour could be observed. Through
the given details within the situations, it became clear that each one of the persons
either lived or worked in direct connection to the courtyard. Hence, the ‘intruder’
was quickly identified and rebuked. The assumption resulting from this relevant
experience states that the self-regulated courtyard system generates a feeling
of belonging of the parties concerned, and hence causes a defensive mechanism
towards intruders.

Figure 31 Excerpt of evaluation of ‘singular vs. plural appropriations’

To conclude this paragraph, one can say that not only the evaluation of the collected
photographs, but rather the experience per se is essential in order to reveal unseen
dynamics within an urban system. Yet again, this assertion takes up Jacob’s thesis of
the concept of induction. In contrast to deductive reasoning, also refered to as topdown approach, that works from the more general to the more specific, the inductive
reasoning moves from specific observations and measures to broader generalizations
and theories by detecting patterns and regularities and then formulating tentative
hypotheses before developing general conclusions and theories – informally refered
to as bottom-up approach. Willingly perceiving structures and dynamics intrinsic
to the complex network system of courtyards, requires an examination of it by
emerging into the system.

4.2.1.2 Revealing the unseen patterns
This paragraph intends to elaborate on the evaluation and results of the conducted
research study that exceeded the evident structures and revealed the unexpected
results. It should be noted that the purpose of this research does not intend to
propagate courtyards as spaces permanently accessible to everyone. On the contrary,
it rather aims to evince that, due to the urban particularity of Berlin’s formation,
most of the urban residents do have some contact with courtyards, either by living,
working or leisuring.
Throughout the process of conducting the explorative study, two cumulated
unanticipated factors completed the experience, both of them elaborated in the
following.
In the process of performing the research observation within a courtyard, evidently
an average time of the duration of stay could be identified as ranging from five to
15 minutes. However, less evident was the amount of the repetetive movement
of taking pictures. By noticing this movement in each courtyard as indicator, it
interestingly indicates that each accessed courtyard evinced at least one kind of a
relevant photography, namely of interaction of appropriation. This is particularly
relevant compared to the fact that the visual data was gathered without specifc
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4.2.2 Assessment of research findings
After concluding the conduction as well as the evaluation of the research study, this
final paragraph discusses not yet integrated suggestions and requirements that
became apparent throughout the process. This analysis is relevant as it lays the
foundation for further research develop.

4.2.2.1 Suggestions for further development
Generally, this research study could be intensified, expanded, and implemented in
multiple directions. However, the transition from qualitative to quantitative study
has not yet taken place. There is clear scope in this direction. However, this requires
data that would go beyond the scope of a master’s thesis.
As a second suggestion and by maintaining the position of a qualitative research
approach, the relevance of extending the study into other media of data collection,
e.g. through the direct involvement of the actors within a courtyard system, becomes
evident.
Spatial Planning viewed from System & Network Thinking
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4.2.2.2 Requirement for additional information

5

Simultaneous to the suggestion stands the requirement of gathering additional
data. An increasingly relevant question that was frequently raised throughout the
research, is the absence of fundamental data about for instance tenure structures
of the actors within the complex network system of courtyards. Meaning, different
ownership conditions – of interacting with the courtyard out of ownership, rented
occupation or a mixed model – would most likely lead to the necessity to adapt the
research strategy.
However, it seems that this information is not existent as such, yet, as – also indicating
the incomplete organization of top-down structures – the available database
provided by the city of Berlin refers primarily to the built structures of buildings
than the void space of courtyards. To generate data that is relevant to courtyards, it
would require a thorough analysis and separation of available data between tenure
structures that are linked to the courtyards and those that are not directly, however
indirectly connected to it through building plots and housing units.

Giving a short summary, the research project is conducted as part of a wider research
on the urban phenomenon in conncetion to spatial-social relations. The project
intends to investigate the approach of understanding cities as complex systems that
in fact rank amongst the biggest form of structures alive that our planet currently
inheres. Here, the main focus lies on Berlin’s urban particularity of courtyards.
Hidden behind the prestigious facades of the front houses lies a somehow parallel
sphere of courtyards with very own structures and dynamics. Particularly relevant
of this observation is the behaviour of the urban residents within this space. Due
to the characteristic of providing a space ‘inbetween’, a courtyard offers on one
hand a protecting environment, directed towards the individual, and on the other
hand a connecting surface that is directed towards the collective. This particularity
facilitates an appropriation of the space, occurring either through individual actions
or collective initiatives. The courtyard functions as a self-regulated system within a
wider network of courtyards that is again integrated within the urban environment.

5.1

Conclusion of research project

Discussion of research perspective

As mentioned previously, the intention of this research study is neither to elaborate
an utopic vision of the urban phenomenon, nor to develop an applicable technology
of solving challenges and concerns, but rather to continue, expand and intensify
ongoing discussions on the future of our cities by means of sensibilizing, both,
spatial planners as well as urbanites for the urgencies and priorities of our urban
environments. By approaching a methodology of explorative observation within the
urban phenomenon, it is emphasized to adopt the perspective of local actors, instead
of only observing the phenomenon from afar.
The artistic observation of urban photography applied as a method aims to transfer
an emotion, narrating a feeling of coexistence and interactions within the urban
phenomenon. The intention of this research study is to expand the method as a
collective and plural means of observing the urban environment through singular
and individual views enabling to see the unseen within the urban systems.
The research study aims to conclude on the idea of a hybrid approach that effectively
merges ‘bottom’ and ‘top’ views and thus subsequently breaks down the hierarchical
organizational structures. The advancement of communication and information
technoloigies bring this vision closer with great speed, yet appropriate ways of
thinking must be in place to pave the way for thinking, designing and implementing
such visions into spatial planning, and also the governing realm of urban systems.
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Appendix

1

Surveys

As described previousl (‘Performance of participant survey’ on page 90), the
conducted surveys constitute a prior format of data collection and were indirectly
intergrated within this research study. For the reason of maintaining the anonymity
of the participants, the interview results are presented anonymously.

1.1

Survey N°1: City

In order to introduce the topic of the definition of a city as urban phenomenon, an
initial survey was conducted allowing a collection of subjective perspectives. The
interview of 27 participants resulted as follows.
Survey

What is a city?

Question

How would you define a city?

Answers

Person 1
«[It] is the organization in terms of architecture and
urban design as an answer to social gathering. The bigger
amount of people the bigger the infrastructure needed to
develop functional systems.»
Person 2
«In Australia there is space between cities, but I learned in
Europe this is not the case. A city can merge into another
and cities can be small, does 200,000 make a city. a city
is the feeling you are not in a town, you are urban. In a
city you will see rats, in a town, mice. Today cities are
steel and concrete and controlled natural spaces, towns
are when natural elements of natural spaces work more
in symbiosis with man. The city makes nature behave
strangely, hotter than average temperatures, channelling
wind.»
Person 3
«[A] huge amount of people related trough a common
physical space that interchange goods and services.»
Person 4
«For me a city is: A place where people behave as a group.
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Where you feel the presence of others, where you travel
together, where you queue, where you smell other´s food
and the other way round, where you share and compare
with other citizens.»
Person 5
«A city is a large space with a high density of housing
that is organized by common laws. These laws organise
the way of living in it and determine a certain amount of
services provided to the inhabitants of the city: services
like identification, education, health, etc. It is a common
living space.»
Person 6
«A historical urban settlement.»
Person 7
«The place where the amount of doors and staircases [is]
rising to infinity.»
Person 8
«A place where the soundscape is incredibly layered but
sometimes we seem to be hearing only one voice of it all.»
Person 9
«A large unit of life.»
Person 10
«A city is a human settlement, where the comfort of
humans is strongly prioritized to concerns about other
creatures.»
Person 11
«A city is that place we choose to live in; uncomfortably
packed but under the promise -many times real- of greater
possibilities (of connection).»
Person 12
«A city is an organizational unit with a relatively dense
concentration of people, and larger in size relative to
organizational units of its rural surroundings.»
Person 13
«I define a city as a cluster of resources both man made
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and non-man made. Some of these resources are shared
by inhabitants (such as infrastructure) but not necessarily
all. I think there has been a growing trend of privatisation
in cities, and ghettoisation: both of the rich and the poor.
Not everyone is made to feel welcome or equal: homeless
people are the obvious demographic here. The cynic in me
says that this is because they have no ‘capital’ or wealth,
and as the city is increasingly seen as a monument to
capitalism these people are not wanted in the modern
city by the corporations who have large influence. There
are benefits of city life too: clustering resources seems
like an efficient way to structure human societies. They
are often vast sources of culture, with many admirable
initiatives like free public libraries and museums. The
defining characteristic of cities for me is scale: they have
to be above a certain size (say, 100,000 inhabitants
approximately) or they are merely towns or villages.»
Person 14
«A city is a living body. Center, suburbs, amenities and
facades. Heart, limbs, organs and skins. Flows as arteries.
The inhabitants as cells. It changes, ages, renews itself
or languishes. The analogy is obvious. Like a body, a city
with a soul. But can a city die? Conceived. Paris died this
morning. We cry. Detroit resurrects. Zurich is sick. Must
treat all these bodies! finally, these cities, these lives, these
vices. The city is the expression of human pragmatism. We
must regroup. Always. To reduce distances, to centralize,
to protect oneself, to crush hostile nature, to be a flock.
The gregarious instinct is without doubt our most animal
instinct. A city is the allegory of our survival? Cities are tar,
concrete, glass, metal and gates, traffic jams, horns, green,
vegetation behind other barriers. They are unnatural? But
built by instinct? They are the human being.» (translated
from French)
Person 15
«People that work, live in an habitat that create
meaningful interactions.»
Person 16
«A city is complex system, a network of activities that are
based in a defined and limited geographical site.»
Person 17
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«A place where the relation with human constructed
structures (cultural, economic, politic, architectures)
are more important than the relations with the natural
environment.»
Person 18
«A location, where a certain amount of people choose to
stay, live & work and where pretty much everything you
need (to live a good & diversified life) is available.»
Person 19
«A bunch of inhabitants who came together without a
plan. It’s just more fun here than in rural areas.»
Person 20
«diversity of people and activities, infrastructure,
environment-friendly and socialization as an ideal
concept»
Person 21
«For me, a city is a limited space within which a relatively
large number of people live relatively close together in a
social structure.» (translated from German)
Person 22
«As a cultural, economic and political center of a region.»
(translated from German)
Person 23
«For me a city is not about the size or how many people
live there, it’s more about how the make life more
adorable in your sparetime by offering different events,
if possible for free, to enjoy the time with the crowd. Even
if you are living in a uge city, most time you only walk
around a small percentage of its seize. That’s why cities
should make life more attractive for people of any age,
then it’s a proper city. If there’s no offer like that people
feel bored and don’t feel as if they actially live in a proper
city. People need the posibility of variety in their life and
that can only offer a city.»
Person 24
«‘Here I stand. Here I live. Look at my city from the roofs of
the skyscrapers down through the branches of the Linden
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and you ask: This city, what is your city?
Let I answer the eyes?
This city, that they are houses, streets and squares, round
arches and ornaments, chimneys and flower rondels and
the many faces, white faces, black, brown.
Let I answer the ears?
This city, these are the sounds of life: the machines,
excavators, trams, fountains and violins. You can hear
many languages, but only one language has laughter.
How many impressions, how much mood. But the city
never fully opens up to the fleeting senses. To know my
city, to know it, to demand the whole life, the middle, to
experience, to empathize, to think and to shape. And asks:
love.
What is my city, my (city name)?
More than morning mood in front of the white clouds of
the vents
More than evening mood on dahlienterrassen.
My city, these are: the monuments of the history of the
people. Head and hands of the people. The encounter of
the continents. The new homes of the home. These are the
melodies of our lives. The rhythms of the body. Day and
night the fountain of joy.’
Excerpt from the miniature book on Leipzig, (1972) Text:
Hans Pfeiffer
I think the text really hits the nail on the head. The question
is to be answered from different sensory or emotional
perspectives.» (translated from German)
Person 25
«A city is for me a place where buses run every minute
instead of every hour, in the best case even a train station
and in larger stores maybe even a suburban train or
subway. Logistics tends to be more mobile in the city than
(unlike the village) to connect to other villages or cities.
For daily use, there are several different supermarkets in
cities to choose from, you not only get the most necessary
food but also often offers with other cultural reasons
such as Russian, Turkish or Asian supermarkets. Cities
provide educational opportunities with various schools
and kindergartens, as well as cultural entertainment
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such as museums, galleries, theaters and cinemas. There
are leisure activities such as swimming pools, sports fields
and restaurants with different kitchens. For me, a city is a
place in which all the necessary offers for life are basically
available and one would not necessarily have to leave the
city for everyday life.» (translated from German)
Person 26
«A city is an environmental creation of humankind.»
Person 27
«For me, a city [...] is a great space of opportunity. A place
where many people live, work, have fun, be transported
from A to B, consume, experience culture – culture is
particularly important and that is the real difference
between a town and a city: Since there are many more
people [in a city] even in thoroughly economized times a
variety of cultural opportunities can be offered. Yes, DIY
is great and should always be supported, but «Deutsches
Theater» or »Pergamonmuseum» play in different leagues
– and that for me is a city. If there would only be people
living and working, it would be dead. And there are always
subcultures – not visible to all, but they are there. In their
complexity. Here you have good opportunities to meet
like-minded people. Actually, a city is the opposite of the
lowest common denominator, the compromise: It allows
individuality, since there is the mass, the non-individual
par excellence – which I can become, if I want it or should
be.» (translated from German)

1.2

Survey N°2: Berlin

Following, the specific case study of Berlin was approached through questioning its
urban particularity. Ten participants answered as follows.
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Survey

What defines Berlin?

Question

How would you describe Berlin’s urban particularity?

Answers

Person 1
«Berlin is a forest with buildings inside. (Green and public
areas make Berlin Berlin)»
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Person 2
«The behaviour of the tram`s drivers. (which implies the
presence of this way of transport)»
Person 3
«In the summer it is more like any other city, the warmth
that comes out of the people living there turn it into
something more common, less interesting. The hipsters
might have more substance than other cities, but the
good weather blurs the line between those that have style
and substance so that it is harder to tell. in the winter it
gets this unhealthy wet grey drudgyness. The ubahn and
s Bahn is where most easily observable life happens in
berlin, as different lives sit and stand with and against
each other, the societal rule appears to be something
like be uncomfortable sure but refrain from judging
the other, mind your own life, not others. The streets
are often too dark, too empty and too ordered, but this
feels Berlin. Spätes, Döners, pastel coloured apartments,
cheap concrete buildings old and new that are reasonably
looked after, murals. Numb, cynics, careful, reckless and
reserved, ambitious in many of the wrong areas of life
generally considered success. Life passes by in berlin, I
don’t see people try to make it here. Realism here is to
dislike anything that can be described as a system. Get by
and sometimes somewhere enjoy some moments. »
Person 4
«Big sidewalks»
Person 5
«Guided by desire.»
Person 6
«I would describe berlin’s urban as uneven radial, it has
extensions in all directions but in different ways and
amounts»
Person 7
«The resilience to transcend the social phenomena.»
Person 8
«[It is] a well defined and functional urban structure
which primarily achieves its diversity through a cultural
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multiplicity.»

participants.

Person 9
«Is a many layered city that allows many different
“lifestyles” and behaviours. I think due to its history it has
also a very particular urban structure with still nowadays
big open air spaces, quite raw parks, and empty buildings.
I love it!»

Survey

What characterizes Berlin’s courtyards?

Question

What do you perceive in the courtyards of Berlin?

Answers

Person 1
«[It is] the element of surprise, you go in for the first
time and its like an inner city, each one with its own
particularities. For me it was like places of discovery. It
takes you unexpected... even if you regularly pass through
it, it is like going into a different ‘dimension’ , you kind of
briefly change reality...»

Person 10
«The unfinished, not-perfect. Actually, everything is
already said with it.
Cities always contain contradictions, many people just
do not see them (or do not want to see them). Berlin is
practically the contradiction. The capital of an allegedly
most punctual country: no public transport arrives
punctually; when people arrive on time for an invitation
it triggers at least irritation. The capital of the country of
workmanship – when should the airport open again? But
also the city with a large park located in its heart, which
is immediately conquered by naked people in the first rays
of sunshine, the city with the Berghain, which is actually
(just?) a big sex party – and at the same time they ban
the World Naked Bike Ride, since it was somehow too
indecent. The city where a district mayor with a Stasi past
thinks that gentrification is great, since it finally changes
the social mix in her unpopular district. And then there
are romantic backyards, illegally deposited garbage,
homeless people for whom no one cares (that literally are
tilted at the districts feet), people whose migration stories
are ignored, in fact there should be rich people too, I once
heard, in Neu-Westend, also allegedly in Zehlendorf, where
there are ironically the largest rehabilitation residues in
schools. Contradictions, wherever I look – and these will
remain even if the city at some point will be renovated to
death (say: to perfection). However, what has not survived
the change is the «Berliner Schnauze»: Today it is only
used as pretext allowing to better insult people. That too
is Berlin.» (translated from German)

1.3

Survey N°3: Courtyards

Person 2
«I perceive some kind of soundscape slow down. It is like a
sort of a pause in time bridged to life in space.»
Person 3
«I see an (in-between) something that is a threshold in
the middle of private spaces and public. I see the “noman-land” in there where everyone can interact (within
the consent of the owners) is not free space. But is a node
of connection between the inhabitants in Berlin to free
themselves.»
Person 4
«One of the main parts of everyday life, yet Berlin
experiences an ignorance towards these common places,
lack of use and profit through it.»
Person 5
«One might say or think that courtyards are kind of in
between private and public space and the reasons why you
go through them have their own limited parametes. I`ve
found in Berlin amazing courtyards that connect more
than three buildings together! (Gerichtsstraße, Wedding)
and they are so different from what I know from Buenos
Aires for instance. You can get lost in courtyards.»
Person 6
«Inverted panopticon. Some sort of anatomy theater. You
might be observed.»

Finally, the main subject of this research project was approached by interrogating
the individual perception of the courtyards. Following, the answers of the nine
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Person 7
«The abandoned, the hidden but in the sense of the
becoming into the light. Still, happy in the shadows.»
Person 8
«I perceived a lot of objects with neighbors personalities,
cars, and bicycles. I perceive a lot of empty space that
become familiar with the use of it. I felt at home or at the
office when I saw the courtyard, like an introduction to
the space I am going to.»
Person 9
«I live in the backyard on the ground floor, I notice
EVERYTHING and when I say everything, I mean
everything. I know who of my neighbours are currently
cheating on their partners, who smokes pot at what time,
who drinks too much, who goes where on vacation, who
is yelling again at his wife, who orders daily at Amazon,
who always accepts the packages (and incidentally gives
a blowjob to the parcel carrier), who bikes regularly and
who owns a bike only out of adornment, who dies (there
was no birth yet during my almost 7 years here), who
watches RTL and who hears opera arias, who talks on the
phone at night at the open window, who loves to party
during the week, who has never been visited, who places
the far-right newspapers in the paper bin, who subscribes
to the weekend edition of a national newspaper and
then never reads it, who has to leave early at 5am for
the cleaning job, who has a control obsession and always
opens and closes the door several times, who goes to bed
with which routine. For a while I could recognize the steps
of who was walking up the stairs. For me, this is Berlin: the
contradictions collide, in the yard. Here paths intersect,
here dramas take place. Here is life.» (translated from
German)

2

Urban game

The initial setup of the game involved an installment of signs with inscribed rules
within a specific courtyard. Urban inhabitants were asked to participate in a
collective experiment on the perception of courtyards by taking pictures of their
very own courtyard experiences in Berlin and posting them on social media. The
engagement of the urbanites enabled to expand the pallette of the visual analysis of
courtyards by gathering information from the general public. Moreover, the photos
beautifully reveal the multitude of surprises and experiences inherent in Berlin’s
courtyards through the perspective of multiple random observers.
For further information please visit www.berlincourtyardexperience.com.

Your journey begins here...
Join the urban game and post
your experiences collected in
the courtyards of Berlin!

#Berlin
Courtyard
Experience
Detailed game instructions on:
berlincourtyardexperience.com
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3

Selected courtyards

The observation of selected courtyards relates to a previous stage of the resarch
study. Here, the intention lied on a specific observation of ten selected courtyards
located throughout Berlin. Each courtyard is studied according to the previously
determined process. In relation to the geospatial data, the qualitative observation
of digital photography follows a repetetive process of image framing in order to
enable a visual comparison, and thus remaining as unaffected as possible by the
perception of the observer. The procedure focuses on five framing techniques for
further analysis: panorama, access(es), boundaries, appropriations and streetview.
However, only three of those image frames are presented within this research project
(panorama, appropriations, streetview).

Case 04
Case 05
Case 06

Case 03
Case 07

Case 01
Case 02

Case 10

Case 09

Case 08
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Case 01
Coodinates
District
Number of access(es)
Number of boundary types
Number of accessibility types
Number of people present

124

52°32’11.2”N 13°25’27.7”E
Prenzlauer Berg
2 (street, courtyard)
1 (building)
3 (vehicle, bike, pedestrian)
5
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Case 02
Coodinates
District
Number of access(es)
Number of boundary types
Number of accessibility types
Number of people present

126

52°31’59.3”N 13°24’36.4”E
Prenzlauer Berg
2 (street, courtyard)
2 (building, wall)
3 (vehicle, bike, pedestrian)
10
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Case 03
Coodinates
District
Number of access(es)
Number of boundary types
Number of accessibility types
Number of people present
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52°32’02.1”N 13°24’22.7”E
Prenzlauer Berg
1 (street)
2 (building, fence)
2 (bike, pedestrian)
2
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Case 04
Coodinates
District
Number of access(es)
Number of boundary types
Number of accessibility types
Number of people present
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52°33’08.0”N 13°22’46.0”E
Wedding
1 (street)
3 (building, firewall, planting)
3 (vehicle, bike, pedestrian)
2
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Case 05
Coodinates
District
Number of access(es)
Number of boundary types
Number of accessibility types
Number of people present
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52°32’48.8”N 13°22’48.8”E
Gesundbrunnen
2 (street, courtyard)
2 (building, fence)
3 (vehicle, bike, pedestrian)
2
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Case 06
Coodinates
District
Number of access(es)
Number of boundary types
Number of accessibility types
Number of people present
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52°32’47.9”N 13°22’49.4”E
Gesundbrunnen
1 (street)
2 (building, fence)
2 (bike, pedestrian)
0
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Case 07
Coodinates
District
Number of access(es)
Number of boundary types
Number of accessibility types
Number of people present
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52°31’50.4”N 13°23’60.0”E
Mitte
2 (street, courtyard)
2 (building, wall)
3 (vehicle, bike, pedestrian)
3
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Case 08
Coodinates
District
Number of access(es)
Number of boundary types
Number of accessibility types
Number of people present
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52°28’38.8”N 13°26’07.3”E
Neukölln
1 (street)
1 (building)
3 (vehicle, bike, pedestrian)
3
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Case 09
Coodinates
District
Number of access(es)
Number of boundary types
Number of accessibility types
Number of people present

140

52°29’11.1”N 13°26’49.2”E
Neukölln
1 (street)
2 (building, fence)
2 (bike, pedestrian)
0
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Case 10
Coodinates
District
Number of access(es)
Number of boundary types
Number of accessibility types
Number of people present

142

52°30’14.5”N 13°24’55.7”E
Kreuzberg
1 (street)
2 (building, wall)
2 (bike, pedestrian)
2
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4

Database of interactions

As mentioned previously (‘Outcome data as series of photographs’ on page 93),
the database generated a written overview of apparent general interactions.
Approximately 100 types of interactions could be identified in this stage.
walking
lose one’s way
cleaning facilities
delivering mail
disposing trash
pick-up trash
delivering advertisement
delivering food
delivering furniture
parking a bicycle
parking a car
parking a scooter/motorcycle
gardening
bbqing
maintaining
tagging stickers
tagging graffiti
ringing the bell
sweeping the floor
servicing facilities
unlocking doors
playing
sitting
sunbathing
running
riding a bike
driving a car
driving a scooter/motorcycle
installing facilities
repairing a bike
repairing a car
repairing a scooter/motorcycle
planting plants
growing vegetables
installing a playground
installing furniture
entering a code
communicating with people
talking on the phone
reading
spending time
looking for directions
looking for an address
leaving objects behind
emptying mailboxes
painting a building
repairing facilities
walking an animal
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looking up to a window
stumbling upon the ground
walking up/down a stair
opening/closing a gate
storing materials
hanging a note
performing flea market
dancing
stealing a bike
vandalizing surfaces/equipment
installing art
installing birdhouses
smoking
drinking
eating
peeing
littering
loitering
using an overpass
watering plants
arranging a garden
fighting a fire
blocking a passage
felling a tree
gathering with neighbours
partying
playing music
varnishing objects
climbing a tree
being filmed
taking pictures
observing people
working
taking an elevator
decorating a window/door
prunging plants
cleaning gutters
cleaning windows
observing birds
installing street lettering
pottering
living in a building
working in a building
visiting a building
erect/dismantle scaffolding
using scaffolding
hanging/unhanging laundry
cuttin grass
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Set of photographs

As elaborated throughout the last part (‘Context-based analysis’ on page 88), the
research project bases a fundamental part of the data collection on visual material by
using the tool of analog photography. In respect to the mentioned theoretical basis,
and extended to the notion of data protection of the urban population, the emphasis
of the photographs lied on illustrating traces of interaction, rather than the instant
moment of the interaction involving human actors itself.
A total of 1087 photos was taken, however, due to technical errors, not all of those
are shown within this project. In the following overview the photos are arranged
according to the saved sequence of the developed image material – provided by the
photo development service – in a chronologous, however unvalued order.
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