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Abstract

This thesis aims to understand how urban manufacturing can be integrated into postwar
neighbourhoods in ways that support spatial quality and liveability. While mixed-use deve-
lopment is increasingly promoted, manufacturing is often seen as incompatible with resi-
dential environments. The research therefore examines the specific spatial and regulatory
challenges of introducing production into existing neighbourhoods and develops a pattern
language that offers guidance for doing so responsibly.

The thesis is situated within the context of postwar neighbourhoods, with a particular focus
ongarden city high-rise areas. Analyses of these neighbourhoods in the metropolitan region
of The Hague—Rotterdam reveal spatial opportunities for integrating urban manufacturing
across multiple scales, including the dwelling, building, block, and infrastructural levels. Inad-
dition, international examples of mixed manufacturing—residential building blocks and on-site
observations are analysed to understand how such integrations are successfully realised
elsewhere.

These insights inform the development of a pattern language, which is subsequently tested
through a design for the Nolensbuurt in Schiedam. For this, the findings from all preceding
analyses are synthesised to guide interventions across scales within the neighbourhood.
The results demonstrate that manufacturing can be integrated in ways that activate under-
used spaces, enhance spatial quality, and maintain liveability within garden city high-rise
neighbourhoods.
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This chapter outlines the historical and spatial
relationship between manufacturing and
urban areas and the modernist planning
ideals that it eventually led to. Schiedam is
used as anexemplary city to show how these
developments manifest themselves spatially,
as the city portrays both themes particularly
well

After this contextualisation, the urgent need to
strengthen manufacturing within urban areas

is explained along three main themes: space,

people and flow.

Lastly, the research gap that exists within
literature on urban manufacturing is proposed
and withit the topic of this thesis: how manu-
facturing can be reintegrated into urban areas
while maintaining spatial quality and liveability.
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The relationship between urban areas and manufacturing has Forreadabilty, mportant

passages or terms have been

continuously shifted alongside technological progress, social The different colours

do not represent anything but

change, and economic development. Where making was once part are there to brighten up the
of daily urban life, it gradually got separated and distanced fromit. eportant
Understanding this evolution offers insight into how shifts in places of

production have impacted the social and spatial fabric of cities.

1.1 The city as a place of production

Historically, manufacturing has played an intrinsic role in cities. In the early stage of human
settlement, increased food stability allowed people to specialise in other professions than
those related to agriculture. These new professions profited more from a location within ci-
ties where there was a constant supply of labour and resources (Hill et al., 2020). Production
then was governed by the traditions of the crafts of artisans and the limits of available resour-
ces (Wilkinson, 2025). Here, working and living were fundamentally interwoven as
most of the work was done by the whole family within their home (Wilkinson, 2025).

Although social developments are far more complex than described here, for centuries this
social structure remained the norm. This was until the 18th century with the emergence of
the in Britain which radically reconfigured patterns of human settle-
ment and social structures (Wilkinson, 2025). New inventions led to production processes
being automated, which permitted increased production with less human energy putin
(Buchanan, 2025). This also asked for another type of labour: where workers historically
were working as craftsmen with hand tools, they became part of a mechanical production
process (Buchanan, 2025). This required a large pool of cheap labour, resources and infra-
structure which made cities ideal places to settle for manufacturing firms (Hill et al,, 2020). To
find employment, many people left their agrarian settlements which led to rapid urbanisation
and eventually population growth; in just a couple decades the urban population in Britain
had grown by 150% (Wilkinson, 2025).

Though industrialisation led to more affordable products and a larger middle-class, the
pollution caused by the factories led to severe environmental degradation and poor living
conditions (Hill et al,, 2020). In response to these foul urban conditions, new planning ideas
emerged aimed at improving quality of life. Influenced by emerging modernist ideals, these
ideas promoted a clear separation of urban functions, relocating manufacturing away from
housing to create healthier living environments.

Figure 12: Unloading of a truck
at aperfume factory in the city
centre of Schiedam. Source:
Dralle,nd.
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1.2 Deindustrialisation

These new planning ideas became visible with the first wave of manufacturing's departure
from cities. This wave was marked by large-scale factories relocating to

developed on peripheral greenfield sites (Ferm et al., 2021). This trend can be seen in relation
to the development of environmental regulations, which forced manufacturers to become
responsible for their environmentalimpact (Hill et al,, 2020). As these newly developed
industrial estates came with more flexible regulations and less neighbours, many large-scale
manufacturers chose to relocate from their urban sites. With the loss of bigger firms, smaller
businesses further down the supply chain disappeared as well since urban manufacturing
can be seen as an ecosystem of many firms built on interdependencies (Sassen, 1990; Hill et
al, 2020).

While at first manufacturing shifted away from urban areas, due to globalisation they moved
away from Europe as a whole during the second half of the 20th century. Because of the
increasing wages and international competition, manufacturers chose to offshore to the
Global South made possible by affordable transportation costs (Hill et al, 2020). This trend
has had, and stillis continuing to have, influence on urban manufacturing as businesses not
able to profit from the economies of scale, have difficulties making producing and repairing
locally profitable (Meyer, 2023). Moreover, separating the production process from the rest
of the value chainrisks disrupting the transfer of tacit knowledge, potentially undermining
innovation capacity (Dellot et al., 2018).

Lastly, while manufacturing jobs were on the decline in the latter half of the 20th century,
service economy jobs were growingimmensely (Sassen, 1990). With stable economic
growth, the GDP per capita grew tremendously, increasing overall health conditions and
promoting consumerism (Hill et al,, 2020). Though certainly empowering a great share of the
working class, inequality has also increased (Sassen, 1990). This is evident in the housing
market, where housing demand in urban areas from middle and high-income groups has
raised the profitability of residential development, while affordability for low-income groups
worsened (Sassen, 1990; Dewilde, 2017). Because of the profitability of developing residen-
tial projects, and manufacturing being seen as a weak land use (De Boeck & Ryckewaert,
2020), cities have been actively rezoning industrial land to meet this demand (Hill et al.,
2020), furthering the difficulties of continuing business inside urban areas for manufacturers.



1.3 Manufacturing and Schiedam

Schiedam serves as an exemplary case of how the relationship between manufacturing and
urban areas manifests spatially. Historically, the city has been a productive powerhouse. Es-
pecially from the 19th century onwards, Schiedam experienced significant economic growth
whennumerous would settle within the city centre, resulting
inadense mixture of manufacturing and residential functions. This close proximity, however,
came at a cost as the residents suffered severe health problems. Schiedam would also be
described as a volcano spewing out soot from its chimneys that would cover facades and
laundry hanging outside (Canon of the Netherlands, n.d).

With the expansion of the , Schiedam developediits first docks just after
the beginning of the 20th century, marking the shift of heavy industry moving from the city
centre southwards towards Meuse. Shipyards and other maritime-related industries esta-
blished themselves there, some of which remain operational to this day.
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Appendix 1
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Figure 14: Production and
housing in coexistence. Source:
Municipal Archives of Schiedam,
nd.

Figure 15: Production moves
towards the harbour. Source:
Municipal Archives of Schiedam,
nd.



During the 1930s, industrialisation around Schiedam accelerated once more with the de-
velopment of the Merwehavens, located east of the city centre, and the Spaanse Polder,
anindustrial estate situated to the southeast. This period marked the definitive relocation
of larger industrial and manufacturing activities beyond the urban boundaries of Schiedam,
leaving only smaller workshops and repair services within the city.

Today, municipal ambitions to increase housing within and around the historic city centre
have placed additional pressure on the remaining manufacturing functions (Municipality

of Schiedam, nd.). Inrecent years, manufacturing firms located in the northern part of the
city centre have been displaced by new residential developments, as illustrated in Figure 1.7.
Although manufacturing has not entirely disappeared, the continued demand for housing
intensifies spatial pressures on the few firms that remain within the urban fabric. If this trend
continues, Schiedam risks losing its long-standing connection to the productive activities
that have historically defined its identity.

Figure 16: Production moves to
inudstrial estates around the city.
Source: Blok, 1956.

Figure 1.7: Production that is
left makes place for housing.
Source: Author, 2025.
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Modernist planning ideals emerged partly because of the poor living
conditions brought by industrialisation. It sought for a rational way of
approaching urban design built on the separation of functions. These
ideals shaped postwar urban development across Dutch cities as
Schiedam, though their form evolved with changing interpretations.

1.4 The functional city

Inresponse to the poor urban living conditions of many European city centres, the architec-
tural movement CIAM (Congrés Internationaux d/Architecture Moderne) presented a new
way of organising and designing cities. According to the movement, cities were in a chaotic
state, and nolonger able to meet the needs of its residents, which called for a more ‘hygienic
view on cities (Van Es et al,, 2014). To achieve this, a functionalist model of urban planning
was proposed with a strict ,those being housing, wor-
king, recreation and traffic.

Theideas of the movement had a lot of influence on planning in Europe, and were widely im-
plemented during the rebuilding and expansion of cities after the Second World War. Though
the concepts introduced by CIAM were avant-garde for their time, they have become
increasingly synonymous with a technocratic, profit-oriented and inhumane form of urban
development (Van Es et al., 2014). Critique to this has taken form in contemporary develop-
ment concepts such as the compact city where designing with multiple functions on a small

grainis normalised again (Bibri et al., 2020; Korthals Altes & Tambach, 2008). Groenoord

While these new concepts do challenge the strict functional separation advocated by CIAM,
the reintegration of functions is still done rather selectively. Mixed-use planning often focuses
on the combination of housing, offices and retail which have proven to be compatible and
economically profitable (Meyer, 2023; Korthals Altes & Tambach, 2008). As manufacturing
is seen as a weak land use, and regulations do not always allow it to be mixed with other
functions, it continues to play a marginalised role in urban development nowadays (Hill et al.,
2020). This raises the question whether contemporary cities are truly moving beyond the
functionalist legacy of CIAM, or merely reproducing it in an altered form.
Middelland

1.5 Postwar Schiedam

Modernist ideas also found their way into the urban planning of Schiedam.

was developed as the first large-scale postwar expansion district of Schiedam. Construc-
ted in phases between 1950 and 1965, the district embodied the principles of postwar

ideals: functional, rational, and oriented toward mass housing production. Approximately Historic aity centre
7000 dwellings were built, primarily as medium-rise apartment blocks of four to five sto-

reys, characterised by flat roofs, minimalist facades, and limited variation in floor plans. Due

to its homogeneous built environment and aging housing stock, Nieuwland experienced

socio-spatial decline starting in the 1980s, and plans to redevelop it were made soon after

(Municipality of Schiedam, 2017).

Another neighbourhood built several years later under the same modernist ideas is
.Although Nieuwland and Groenoord share the same modernistideas, their layout is
vastly different. Where Nieuwland is designed with a relatively traditional layout consisting of
semi-confined mid-rise blocks, Groenoord uses a different approach. The buildings do not
confine any space and stand freely within it, surrounded by large green spaces and parking.
The scale of the buildings is also considerably larger, with some reaching up to fourteen
storeys. As aresult, the spatial experience of Groenoord can at times feel alienating and
detached from any human scale. Groenoord has undergone significant urban restructuring
over the past decades, aimed at diversifying its housing stock.
Later expansions of Schiedam largely moved away from modernist planning principles, POSM@S:??:;EQ Schisdan »
instead materialising as the characteristic bloemkoolwijken (cauliflower-neighbourhoods) 1970-1989
and subsequently, VINEX-neighbourhoods. 1990 - 2010
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Figure 18: Middelland just
after construction completed
Source: Municipality of Schie-
dam, 1962

Figure 19: Aerial photo of the
flats in Groenoord. Source
Dijkstra, 1970.
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Cities and manufacturing have grown apart, while it could play a vital
role in addressing contemporary urban issues. A narrative for the
integration of urban manufacturing is shaped through three lenses:
space, people and flow.

1.6 Crossroads

The relationship between cities and manufacturing is ever changing. The marginalisation of
manufacturing in contemporary urban planning is the result of shifts in economic, environ-
mental and ideological transformations. As cities are confronted with challenges such as
social inequality, resource scarcity and the need for more resilient economies, this marginali-
sation might be shortsighted as it is manufacturing that might be able to play a role in solving
these issues due to their high adaptability (Ferm et al,, 2021; Hill et al,, 2020)

Cities are currently at a crossroads, where if not handled carefully their relationship with

the manufacturing sector is fractured even more, thereby deepening existing divides and
complicating efforts at future reintegration. It can therefore be helpful to create a narrative

on what urban manufacturing can bring to show its necessity in urban contexts. This will be
done through the lens of three different perspectives: space, people and flows (Tsui, 2023;
Tjallingii, 1996). Although Tsui adopts the framework initially proposed by Tjallingii to specifi-
cally examine circular urban manufacturing, the perspectives it offers are applicable to urban
manufacturing more generally, as will be outlined in the following paragraphs.

1.6.1 Space

While there is much public discussion about urban sprawl, getsrelatively
little attention, even though it contributes significantly to the expansion of built up areain

the Netherlands. Over the past two decades, urban sprawl! (primarily in the form of housing
developments) has accounted for 10685 hectares, while industrial sprawl has covered
7603 hectares (Endhoven et al., 2019). This expansion s tied to the difficulties that manufac-
turers have staying within cities, often leaving them with no other choice but to relocate to
peripheral industrial estates (Stuyt, 2020). This puts pressure on the demand for space on
these estates, and while the prevailing solution has been to simply develop more of them, in
aspatially constrained country as the Netherlands this approach is becoming increasingly
untenable.

T

As manufacturing has become cleaner, quieter,and smaller in scale over recent decades,

it has become increasingly suitable for reintegration into urban environments (Tsui, 2023).
New building technologies also allow for more integration as can be seen in newly developed
mixed-use projects in London and Brussels. Currently, up to two-thirds of the businesses
located onindustrial estates could potentially be combined with residential functions (STEC
Groep, nd.). Meanwhile, the demand for space by businesses that do require separation
fromresidential areas (such as recycling facilities) is expected to continue to grow (Rood & »

Figure 110: Urban and industrial
sprawlinthe Netherlands, and
how much of it can be mixed



Evenhuis, 2023). To alleviate the pressure felt on the industrial estates, and making it pos-
sible for businesses that depend on spatial separation to locate themselves on these sites,
businesses that are compatible with residential functions should be able to find appropriate
and affordable spaces within cities. Cities that are not able to provide suitable space will likely
result in paying higher prices or being unable to provide certain services such as repair or
construction (Hausleitner et al., 2022). This asks for a new form of urban planning and de-
signing, which would allow for a more efficient and equitable allocation of built up areain the
Netherlands. Given the complexity of creating conditions that support a diversity of activities
within the urban fabric (Tjallingii, 1996), the following chapters examine how to enable such
integration.

Figure 111: Producing pressure
gauges in aworkshop in Spaan-
se Polder. Source: Breur, 1952.

1.6.2 People

The marginalisation of manufacturing in urban areas has significant implications not only

for land use, but also for people. As manufacturing is increasingly excluded from the urban
fabric, the everyday commutes of workers have grown longer, limiting access to local em-
ployment (Meyer, 2023). This distancing occurs all the while urban manufacturing relies on
proximity to a large and diverse workforce, as well as access to educational facilities, making
cities fundamentally attractive to manufacturers (Hill et al, 2020). Despite representing a re-
latively small share of the urban workforce (Warden, 2018), manufacturing remains one of the
few sectors capable of offering well-paid, skilled jobs that do not require advanced academic
credentials. Wages for blue-collar jobs, for instance, tend to outpace those in retail or hospi-
tality: 12,3% of service workers earned incomes below the poverty line, compared to 7,6% of
industrial workers (Phillips-Fein, 1998).

Moreover, manufacturing roles are generally less associated with exploitative working
conditions such as zero-hour contracts, and often include pathways for progression into
technical specialisation or management (Hill et al, 2020). This makes manufacturing not
only asource of employment, but a mechanism for . The economic ripple
effects are substantial too: every 1.000 manufacturing jobs support an additional 777 jobs in
other sectors of the economy, a multiplier effect significantly higher than in retail or business
services (Curran, 2007).

16
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Yet, many cities are facing a pronounced skills gap in technical professions, worsened by the
declining visibility of manufacturing in the city, which contributes to the

(Hilletal, 2020). Reinvesting in urban
manufacturing is therefore not only an economic act, it is also a social one. The value of skil-
led work lies not only inits output, but in the culture of care, knowledge-sharing and learning-
by-doing that it fosters (Sennett, 2008). These qualities flourish through proximity (Ferm et
al, 2021; Tsui, 2023; Hill et al., 2020). A renewed appreciation for urban manufacturing could
thus play a key role in rebuilding more equitable and resilient local economies.

1.6.3 Flow
The density and diversity of stakeholders which allows for collaboration and the creation of
networks makes cities major drivers of the transition to a (Tsuietal,

2020; Hausleitner et al,, 2022). Over the past years this realisation has led to multiple circu-
lar strategies for major municipalities in the Netherlands (Municipality of Rotterdam, 2023;
Municipality of Amsterdam, 2020). Often these strategies see the potential of the makers
movement to underpin the transition with its capabilities and skills to transform the way
resources are being used (Hill et al., 2020). Urban manufacturing enables repair, remanufac-
turing and refurbishment of products and materials to extend its use life and reduce further
consumption of raw materials (Hausleitner et al.,, 2022). Besides this, urban manufacturing
has the potential to contribute to shorter supply chains, simultaneously lowering transporta-
tion emissions (Tsuiet al., 2020).

Manufacturing located in the neighbourhood gives greater potential for turning local secon-
dary or residual materials into resources (Tsui et al,, 2020). It also increases the
of products and processes (Hill et al., 2020), potentially taking away the black box that pro-
duction has become over the past decades. Besides this, it also allows for higher customi-
sation, simplifies take back systems and creates feedback loops which all

generation (Hill et al,, 2020). Companies can also become energy sources for local
energy grids by providing power and heat or electricity by means of PV-panels on rooftops
(Tsuietal, 2020). For production to be located closely to consumption though, cities have to
provide enough space for bottom-up initiatives to emerge (Hausleitner et al, 2022). Impor-
tant for this as well is for these initiatives to be able to scale up without having to move out
of the city (Tsui et al, 2020). However, the current distancing of manufacturing from urban
areas to peripheral industrial estates threatens these benefits, undermining the policies and
ambitions aimed at fostering a circular economy.

*The circular economy 0poses

the currently prevailing linear
take-make-waste model,

and promotes reusing waste
streams as arecourse (Furlan

etal, 2022). For amore detailed

explanation, see page 39
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1.7 Spatial quality and urban manufacturing

While it has become evident why manufacturing should return to urban contexts, the frame-
work of space, people and flow fails to address how it could be spatially embedded. Much

of what has been found through literature research focuses on why manufacturing needs to
come back, but pays insufficient attention on how this can be done. If manufacturing really

is to return to the urban fabric, several challenges must be addressed. This does not only
include environmental concerns such as noise or odour, but also practical issues like accom-
modating large industrial buildings and meeting logistical requirements.

To truly reintegrate manufacturing into the urban fabric, typologies need to be reimagined as
productive, adaptable, but also aesthetically pleasing components of the city. This comes
with the task of ensuring coexistence between very different functions which means de-
signing spatial conditions that are without
compromising the operational needs of manufacturing too much. If spatial quality (which
could be embedded by urban design) is neglected with the reintegration of manufacturing, it
could trigger conflict with other functions, risking its already weak position in the urban fabric
and possibly leading to an everlasting marginalised position.

LT T T Figure 112: Why?is clear, How?
0 N poses a knowledge gap, which
Space Flow s . N this thesis tries to il
/ Productive |
WHY? HOW? —— | postwar !
‘\\ neighbourhoods I,‘

People

1.8 Problem statement

Historical processes have progressively pushed manufacturing to peripheral zones, steadily
weakening its position in the urban fabric. Although recent urban developments advocate
for mixed-use, they often exclude manufacturing due to perceptions of its incompatibility
with urban life, regulatory constraints, and real estate pressures.This has led to a disconnec-
tion between production and the urban fabric in three forms: spatially through the physical
displacement of manufacturing, socially by weakening access to local employment and skill
development, andin terms of flows by limiting circular processes that depend on the pre-
sence of local manufacturing. Despite growing recognition of manufacturing's value in cities,
little attention has been given to how it can be spatially integrated into the urban fabric while
ensuring spatial quality and liveability. Without thoughtful design that ensures coexistence
with other urban functions, the desired reintegration risks reinforcing manufacturing's mar-
ginalisation. Thisleads to the that this thesis tries to answer: How can urban
manufacturing be integrated in a way that contributes to the spatial quality and liveability of
postwar neighbourhoods?
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How can urban manufacturing be integrated in a way that
contributes to the spatial quality and liveability of postwar
neighbourhoods?

1. What defines urban manufacturing, and how can it be integrated to influence the spatial
and operational logic of urban areas?

2. What typologies characterise postwar neighbourhoods, and how can liveability be iden-
tified and defined within them?

3. How canapatternlanguage inform the integration of urban manufacturing while preser-
ving liveability and spatial quality?

4. How canthe patternlanguage be spatialised into a design for a postwar neighbour-
hood?

2.1Research aim

The aim of thisresearchis to investigate how urban manufacturing can be integratedinto
postwar neighbourhoods in a way that enhances liveability and spatial quality. It challenges
current models of mixed-use development, and argues for a broader, more inclusive inter-
pretation of a functional mix. The spatial and structural characteristics of postwar neigh-
bourhoods hold great potential to explore these new forms of functional integration. While
these neighbourhoods face arange of challenges, solving these can serve as a catalyst for
reimagining their future. By examining the potentials of postwar neighbourhoods alongside
the spatial and functional requirements of urban manufacturing, this research aims to deve-
lop both strategic and site-specific design solutions to integrate the two.

2.2 Expected outcomes

This research will provide a comprehensive understanding of how urban manufacturing can
be integrated into postwar neighbourhoods. The foundation of the study will be built on two
analyses: first, an exploration of the requirements of various forms of urban manufacturing,
including their compatibility with residential functions, and second, an analysis of postwar
neighbourhoods, identifying its typologies as well as taking a dive into their liveability.

Building on this analysis, a pattern language will be developed that can guide the integration
of urban manufacturing within neighbourhoods, including spatial interventions related to
public space design, building typologies, and the interface between productive and resi-
dential uses. Finally, a design proposal will be developed for the Nolensbuurt. This proposal
willillustrate how urban manufacturing can be integrated in a way that enhances liveability,
fosters spatial quality,and supports a more inclusive urban mix.

2.3 Research approach

What defhes urban manufacturing, and how can it be integrated to inflience the spatial and
operational logic of urban areas?

Through anintertwined research approach, this question tries to answer what defines urban
manufacturing, the great variety of businesses related to it, and how they can be integrated
intourban areas. A is done by drawing on books as Foundries of the
Future (Hill et al, 2020) and relevant academic publications, gives the definition of urban
manufacturing. Thisis complemented by a of four manufacturing businesses,
which offers a more practical understanding of the sector.

Afterwards, zoning policies and related frameworks are examined to identify the mechanis-
ms through which integration can be enabled. A second body of literature, including policy
documents and academic sources, is used to define circularity and its connection to urban
manufacturing. Thisleadsto a of the prevailing consumptionlogic
and how it might shift when productive functions are introduced into neighbourhoods.



What typologies characterise postwar neighbourhoods, and how can liveability be identifed
and defhed within them?

A at the scale of the Metropolitan Region Rotterdam Den Haag (MRDH)
is conducted to identify postwar neighbourhoods and outline their overarching characteris-
tics. Thisis done by a typological analysis addressing neighbourhood form, block structure,
building types, and dwelling types. Each type is evaluated for its potential to accommodate
urban manufacturing by relating it to the insights derived from the preceding research.

Liveability is then defined by a ,using sources from well-established
authors such as Leidelmeijer, Van Kamp, and Mandemakers. These works provide the basis
for spatialising liveability through data and examining how it manifests within postwar
neighbourhoods, using Schiedam as a representative case study.

How can a pattern language inform the integration of urban manufacturing while preserving
liveability and spatial quality?

A is developed through a combination of research methods from which
the patterns are distilled. The process begins with a of four urban blocks in three
different cities that integrate manufacturing, followed by torelevant buildings,
projects, and areas to extract additional design principles. Finally, and
a is used to identify and address recurring spatial challenges.

These insights are synthesised into a pattern language. The interrelations between the pat-
terns are mapped in a pattern field, which in turn clarifies how the various ambitions that were
defined can be operationalised.

How can the pattern language be spatialised into a design for a postwar neighbourhood?

is used to develop a detailed proposal for the Nolensbuurt, in which
anoverarching framework functions as a zoning instrument and three blocks, along with the
public space, are elaborated in greater detail. This development follows an iterative process
of sketching, visualisation, and informed by insights from earlier phases such as
the analysis of postwar typologies and the application of the developed pattern language.
Through this process, the design evolves into a context-specific proposal that demonstrates
how urban manufacturing can be integrated while enhancing liveability and spatial quality.

2.4 Methods

Allmethods employed in this research are indicated in bold within the research approach.
While these methods are relatively generic, their application is tailored to the specific ob-
jectives of each sub-question. For example, the literature review is not limited to academic
publications but may also include policy documents where appropriate. An overview of the
methods used, organised per sub-question, is provided in the diagram on the following page.

2.5 On the use of Al

Avrtificial intelligence tools (primarily ChatGPT) were used to support the writing process by
refining phrasing and to develop or reflect onideas. All Al-generated suggestions were criti-
cally evaluated and adjusted accordingly by the author, and nothing has been used without
thorough verification and revision.



Foundation

Synthesis

Design

Subquestions

What defines urban manu-
facturing, and how can it
be integrated to influence
the spatial and operational
logic of urban areas?

What typologies charac-
terise postwar neighbour-
hoods, and how can
liveability be identified and
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This chapter seeks to establish a clearer
understanding of what defines urban ma-
nufacturing. It begins by outlining a common
definition and examining both business types
and the building typologies in which they ope-
rate. Based on this foundation, four manufac-
turing businesses are analysed in detall

The chapter then turns to the instruments
that can support urban manufacturing, inclu-
ding zoning approaches and practical frame-
works. This concludes with the Function
Filter, a tool designed to help determine which
businesses canbe appropriately located in
which areas.

Lastly, circularity is addressed and how urban
manufacturing might contribute to this by
showing how the consumption system shifts
with the integration of productive functions
within neighbourhoods.
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Urban manufacturing is defined by its relience on or contribution to
urban systems and comes in many different forms and sizes. It is hard
to attach labels to them, but they do share some characteristics that
distinguish them.

3.1 Defining urban manufacturing

Urban manufacturing refers to the production of physical goods that occurs within cities and
isintrinsically linked to the urban context. Based on the general definition of manufacturing
as the transformation of materials through labour, tools, and machinery into products at scale
(Hillet al,, 2020), urban manufacturing distinguishes itself by its reliance on and contribution
tothe distinct assets of cities such as labour, skills, technology, existing infrastructure and a
local consumer base (Tsui et al,, 2021; Green Leigh, 2013). Manufacturing that occurs in cities
is tightly integrated within urban systems such as food production, waste management and
healthcare customisation and so on (Hill et al., 2020)

Urban manufacturing is not defined just by the physical location of production within city
boundaries, but by the extent to which manufacturing activities are oriented toward and
embedded within the urban context (Hill et al, 2020). In this sense, it is the orientation of busi-
nesses toward the socio-economic, technological, and infrastructural characteristics of the
city that distinguishes urban manufacturing. It can be understood as comprising two primary
forms: those that depend on the city by drawing onits dense networks, and those that serve
the city by providing services or products.

3.2 Types of businesses

Businesses that fall under this definition can be further categorised into four distinct ty-
pes according to Tsui et al. (2021): who are hobbyists and create
products primarily for personal use or their small business, which provide
shared workshop environments where individuals collaborate, access tools, and exchange
ideas, which refers to small- to medium-sized manufacturing businesses,
and that refers to large-scale manufacturers that remained
within city boundaries. These forms of urban manufacturing persist in cities because their
operations directly benefit from agglomeration economies, which enhance their adapta-
bility and competitiveness (Jacobs 1961; Tsui et al. 2021). Businesses that could relocate to
non-urban areas have already done so; those that remain do so because their presence in
the city offers a clear strategic advantage (Ferm et al., 2021).

Although the four types of Tsui et al. (2021), give some direction it is still hard to generalise
manufacturing businesses as it encompasses a wide variety of producers, each with distinct
spatial and operational needs. This was for example observed in existing productive clusters
in London, where spatial morphologies are far from uniform, but rather represent a “mix of
mixes” in both function and form (Ferm et al., 2021). Defining urban manufacturing typologies
by their scale might therefore be problematic, as it could suggest that this is the only charac-
teristic defining them. A simple example illustrates this limitation: a small-scale workshop
may generate far more nuisance for neighbouring functions than alarger but quiet facility.
Relying on scale alone would therefore misrepresent the actual impact of different activities
and additional factors must be considered to be able to differentiate businesses.

3.3 About mixed-use

While manufacturing businesses are difficult to classify into strict typologies, the buildings
they occupy can be categorised more clearly. To do so, however, it is firstimportant to
understand the different forms of mixed use that can occur within buildings or areas. Jane
Jacobs (1961) was one of the first to notice that a fine-grain mixing of diverse uses creates
vibrant and successful neighbourhoods. Jacobs makes a distinction between mixed primary
uses and mixed secondary uses, where primary uses such as residential or service functions
produce the demand for secondary uses such as shops, bars and restaurants. Spatially,
these functions are mixable through different dimensions: the shared premises dimension
which refers to multifunctional use at a particular point (i.e. a building or dwelling), horizontal



dimension where different functions exist next to each other and the vertical dimension whe-
re different functions are stacked on top of each other (Hoppenbrouwer and Louw, 2005).
Functions are not only mixable spatially, but also timewise which is why Hoppenbrouwer and
Louw propose a fourth dimension: the time dimension. This dimension refers to the fulfilment
of multiple functions within a certain time-period, where alonger time horizon correlates with
alarger separation of functions. Hoppenbrouwer and Louw refined the mixed-use frame-
work of Rowley (1996) where the four dimensions are related to different scales (varying from
building to city) and urban texture (grain, density and interweaving) as can be seen on figure
3.2

|. Shared premises dimension (point) Il Horizontal dimension F@L re 3 22 D‘ﬁerent ‘[ypes Of
mixed-use. After Hoppenbrou-
wer and Louw, 2005

Leinfelder and Pisman (2008) identified not only a space and time relationship between dif-
ferent functions, but also a relational dimension; functions can be either connecting or sepa-
rating. This gives six different forms of mixed-use as can be seen on figure 3.3. As an example
symbiosis could be reached when functions are not only related to each other but also use
space very intensively such as nature development in a drinking water-collection area, over-
lap on the other hand is reached when there is a mutual tolerance of functions which can be
combined inamore intensive use of space but without strengthening interrelations such as
sports centres with common parking facilities (Leinfelder & Pisman, 2008).

Figure 3.3: Relationships bet-

T/me ween functions. After Leinfelder
Temporary/Permanent Space & Pisman, 2008,
( : :
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3.4 Building typologies

Following an analysis of various buildings in which living and working functions are com-
bined, Geuting et al. (2019) classified eight distinct typologies. Although the scale of these
typologies varies, they share fundamental similarities, and can be distilled into three basic
types: the ,the ,andthe (ascanbe
seenonthe figure 3.4 on the next page). These can be linked to the framework proposed
by Hoppenbrouwer and Louw (2007), in which the live-work house corresponds to a form
of shared premises mixed-use, the live-work building to vertical mixed-use, and the work
building to horizontal mixed-use.
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3.5 A closer look at four businesses

Inthe following pages, four different business types (more or less the same types as propo-
sed by Tsuietal. (2020)) are analysed through examples abroad across several characte-
ristics to demonstrate the diversity of urban manufacturing. The characteristics are adapted
from classification tables developed by Atteveld e.a. (2021), which are used to define a wide
range of business types. From these, the most relevant criteria for characterising urban
manufacturing have been selected and applied as follows: Traffic intensity (deliveries,
employees, and customers per week), size (footprint and height of the workplace), opening
hours, employment (direct jobs generated by the business), spatial range (neighbourhood,
city, regional, national, global), noise production (ranging from little to high), odour emissions
(ranging from little to high), and vibrations generated (ranging from low to high). Due to not all
data being available, certain assessments rely oninformed estimations.

Building A / Shop B

Year: 2016

Architect: KimuraMatsumoto architects office

Usage: shop, workshop, cafe, house

Building typology: live-work house

Address: Japan, Kyoto, Kita Ward, Kamigamo, Acinomoricho 7-19

Traffic intensity per week Size
(Un)Loading Employees Customers Footprint Height Opening hours
1 0 120 15m? 35m 10:00 - 18:00
Employment Spatial range Noise Odour Vibrations
2 City Little Little Little

This live-work house in northern Kyoto integrates four functions withina single building. It
was designed for a couple, where the husband operates a small shop selling tools and hard-
ware, along with an adjacent workshop where some of the products are made, while the wife
runs a small cafe situated at the rear of the building. Their living space occupies the second
floor. The open floor plan allows these functions to flow seamlessly into one another,and the
building’s transparent frontage extends this openness onto the street.



Dynamo Metal Workshop

Year: 2008

Architect: phalt Architekten

Usage: workshop

Typology: work building

Address: Switzerland, Zurich, Wasserwerkstrasse 15

Traffic intensity per week Size
(Un)Loading Employees Customers Footprint Height Opening hours
2 60 0 180m?2  4,5m 10:00 - 18:00
Employment Spatial range Noise Odour Vibrations
25 City High Some Little

This metal workshop forms part of a youth centre in Zurich. Its distinctive feature is the buil-
ding’s open design, which positions the workshop as an extension of the public realm. As a
result, the noise associated with metalworking carries far beyond its immediate boundaries.
For alarge part this is accepted though, because neighbouring uses are part of the same
community. The workshop also operates as a community space, offering metalworking

courses in which residents can participate.
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Year: 1957

Architect: -

Usage: factory, shop, office

Typology: work building

Address: Japan, Tokyo, Katsushika City, Nishishinkoiwa, 4 Chome-12-11

Traffic intensity per week Size
(Un)Loading Employees Customers Footprint Height Opening hours
15 50 40 2750m?  6m 08:00-17:00
Employment Spatial range Noise Odour Vibrations
8 National Little Some Little

This factory, located in a residential neighbourhood in eastern Tokyo, primarily produces
household cleaning products such as laundry detergents. Despite its close proximity to adja-
cent homes (some situated less than 1,5 metres from the exterior walls) the facility generates
minimal nuisance outside of their workshop. A small store further contributes to neighbour-
hood interaction of the factory.

Figure 3.7:Factory in the middle
of the neighbourhood Shinkoiwa
in Tokyo. Source: Author, 2024,
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Freitag Factory Noerd

Year: 2010

Architect: Rothen Architektur

Usage: factory, shop, office

Typology: work building

Address: Switzerland, Zurich, Binzmuhlestrasse 170

Traffic intensity per week Size
(Un)Loading Employees Customers Footprint Height Opening hours
20 225 405 6.000m? 12m 09:00 - 17:00
Employment Spatial range Noise Odour Vibrations
65 Global Some Little Little

This building, located ina more peripheral area of Zurich, accommodates a range of compa-
nies. The ground floor houses a large workshop used by Freitag, a firm producing recycled
goods for a global market. The upper floors are occupied by smaller creative enterprises,
including architectural design firms and graphic design studios. As arelatively new and
well-insulated structure, the building generates minimal nuisance for its surroundings.

These four cases illustrate that no simple conclusion can be drawn from scale or sector
alone. While large businesses like the detergent factory in Tokyo or the Freitag Factory in
Zurich generate minimal disturbance, smaller workshops such as the metal workshop in
Zurich can be far more difficult to accommodate due to noise constraints. This undersco-
res the need to move beyond zoning based on specific business types and environmental
categories, and instead evaluate each business onits real prestations, using (some of) these
characteristics as the basis for classification.
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Zoning must adapt to properly accommodate the wide variety of
manufacturing businesses. The new Environment and Planning Act
provides important tools for this transition, which are already being
applied in practice through innovative zoning frameworks.

3.6 Zoning redone

The planning instrument that most directly affects manufacturers in the Netherlands is
environmental zoning. For many years, this has been implemented through a system that
classifies businesses into six environmental categories based on possible nuisance, each
associated with arecommended minimum distance from sensitive functions such as resi-
dential areas (Meyer et al., 2018). The old approach, however, faced implementation issues
(Bruinsma et al., 2024) and has been revised with the introduction of the Environment and
Planning Act (Omgevingswet).

Forindustrial estates, the conventional practice of zoning outwards, where standard sepa-
ration distances are imposed from industry toward sensitive functions, is no longer applied.
Instead, itis replaced by ,inwhich are generated
around residential functions. These zones are defined by environmental criteria radiating
from the sensitive function outwards, thereby determining which activities are permitted to
locate within them (Bruinsma et al., 2024). Businesses are individually assessed to deter-
mine whether they fall within these criteria, rather than relying on general environmental
categories (Bruinsmaet al., 2024).

The new act also has implications for mixed-use neighbourhoods, making it possible to
combine functions that were previously legally prohibited. It is now possible for activities that
generate environmental nuisance to settle within these neighbourhoods, if the nuisance
does not extend beyond the property or building itself (Bruinsma et al., 2024). This is made
possible by new construction techniques that contain the environmental nuisance withinthe
building (Hill et al, 2020; Zandbelt et al., 2019; Bruinsma & Barrois, 2019).

Figure 39: Difference between
zoning outwards (above) and

Industrial

no residential + residential zoning inwards (down). Source:
estate
functions allowed 1 functions allowed edited after Bruinsma et al,
' 2024

Transitionzones  —

Residential

function functions with little + functions with moderate + functions with substantial

nuisance allowed ' nuisance allowed ' nuisance allowed

3.7The5R’s

The practical application of this new approach to handling environmental nuisances is often
implemented through a framework known as

(which roughly translates to Calm, Active, Noise, Rough, and Intense). These five categories
(orthe 5 R’s) are used as a zoning tool to indicate which functions are suitable for particular
areas. Rust refers to mostly residential environments with minimal functional mixing, whereas
Reus refers to industrial zones with large (and potentially polluting) industries. This five-part
framework was first proposed by the urban design firm De Zwarte Hond in a study about
mixed-use in Zuid-Holland in 2021. In this study, an analysis was conducted at the scale of
the whole province, linking each R to specific types of spatial environments as commercial
(zoned as reuring) or residential (zoned as rust) areas.

However, applying the complete framework at such a large scale underminesits effective-
ness, as functions do not solely flourish by whether an area is primarily defined by commerci-
al or residential functions. It depends a lot more spatial characteristics such as infrastructure
or population density. Therefore, it is more effective to apply part of the framework based on
the affordances of specific locations on a smaller scale, ensuring that functions are situated »
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where they are most likely to thrive. In urban practice, this is already done in other projects by
De Zwarte Hond or in the development plan for Schieoevers Noord in Delft by the firm mar-
co.broekman (2019). Most often, the first 3 R's (Rust, Reuring and Ruis) are linked to specific
types of infrastructure which allows for more careful transitions between functions and types
of urban environments.

While the first three R's function most effectively when applied to specific urban conditions
at the neighbourhood scale, the remaining two (Ruig and Reus) operate adequately ata
regional scale. The functions situated within these zones do not require the fine-grained

transitions that are necessary in mixed-use neighbourhoods, largely because sensitive func- - g e s s

tions are not permitted at the industrial estates they are located at. As aresult, it is generally Rust/Reuring/Ruis
sufficient to classify existing industrial estates as Ruig or Reus on the basis of their current (mixed-use neighbour-
environmental categorisation (ranging from category 1to 6). Maintaining these areas for gi%d(imdustria\ cstate
activities that genuinely require distance from sensitive functionsiis crucial. If functions that withenvironmental
could be integrated into neighbourhoods instead settle in Ruig or Reus zones, they place category of 1-3)
unnecessary pressure on the limited space available for high-impact functions that depend e industie et
on separation from sensitive functions. category of 4-6)

Okm 5km

10km



3.8 Function Filter

The next step inapplying the 5KR-framework is determining which businesses can be
accommodated within each category. As discussed earlier, defining fixed business typolo-
gies for manufacturing is not desirable, as such an approach would essentially replicate the
logic of the old environmental zoning in the Netherlands. This would also leave little room to
accommodate new types of business models that make use of new technologies.

What can be assessed, however, are the specific characteristics each manufacturing busi-
ness exhibits as captured in the classification table developed for the four exemplary busi-
nesses These form the basis of the Function Filter which consists of

derived from current environmental regulations (Bruinsma et al., 2024) and design testing
that explores the maximum permissible footprint of a building within postwar neighbourhood
blocks in Schiedam (see appendix 2). The final step, the ,evaluates the traffic
intensity associated with the function in order to determine its appropriate position within the

As this thesis focusses on urban
manufacturing, division between
Ruig and Reus has not been

made as the businesses located

5R-framework. here are mostly not Urban
Does your business use hazardous materials or production processes?
No Yes
Does your business produce nuisance outside of your building exceeding these values?
Noise: 45dB(A)
Odour:0,50uE/m?
No Yes
Does your business need a building bigger than 3.000m?3?
No Yes
See what situation applies best for your business.
My business recieves: My business recieves: My business recieves: My business recieves:
acouple deliveries per week; acouple deliveries per week; some deliveries every day; multiple deliveries every day:
acouple customers per week. multiple customers per day. a couple customers per week. acouple customers per week.
Rust Reuring Ruis Ruig/ Reus

diﬁ v
-
&
-
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With this tool, any type of business can determine the location within the 5R-framework that
best aligns with its operational profile. In some cases, manufacturing firms may notimmedia-
tely meet the requirements of their preferred zone. To address this, a curator or comparable
facilitative actor can provide case-by-case guidance. For example, if acompany exceeds
acceptable noise levels, the facilitator can advise on appropriate architectural or technical
mitigation measures that would enable the business to comply with the criteria of the desired
location.

The diagrams below illustrate the process through which the Function Filter assesses and
subsequently allocates businesses to appropriate zones.

Deal-breaker 1: Hazardous materials or Deal-breaker 2: Excessive nuisance levels
production processes
Deal-breaker 3: Building footprint Traffic test

This filter makes it possible to identify which productive functions can be integrated into
existing neighbourhoods. Examples of businesses that would be permitted include: bicycle
repair workshop, tool and die workshop, metal fabrication workshop, prototyping studio, wel-
ding shop, clothing atelier, precision machining workshop, ceramics workshop, cable and wi-
ring workshop, craft brewery, musical instrument workshop, office machinery manufacturing
andrepair, glass processing workshop, jewellery studio,

o
@)

Colours that represent the 5 Rs:
Rust
Reuring
Ruis
Ruig/ Reus



Integrating manufacturing into neighbourhoods strengthens urban
circularity by making activities like repair and remanufacturing

part of everyday life. Other circular processes such as recycle and
recover also manifest themselves at specific locations within the city.
Implementing this ultimately leads to different consumption patterns.

3.9 Defining circularity

Circularity has become anincreasingly influential theme in policy agendas. Circularity is
bound to the circular economy (CE) concept, which atits core sees any waste streamas a
recourse that can be reused through several circular strategies like repair or recycle (Furlan
etal, 2022). It opposes the currently prevailing linear model, where raw
materials are extracted, produced into goods and eventually disposed of when considered
unnecessary.

The most widely adopted conceptualisation of the CE stems from the Ellen MacArthur
Foundation (2013), whose model distinguishes between two material cycles: a biological
sphere, in which materials safely regenerate into the biosphere, and a technical sphere, in
which products and materials circulate through a series of circular strategies. The operatio-
nalisation of this technical sphere is often articulated through the R-ladder, which proposes a
hierarchy of circular strategies . These range from upstream actions as (R1),

(R1)and (R2) which narrow down the material flow, to midstream actions as

(R3), (R4), (R4), (R4) which slow down the material
flow, and finally downstream strategies as (R5)and (R6) which close the
material flow (Kishna & Prins, 2024).

Regenerate the loop Narrow the loop

R1.Refuse &
Rethink

Replacefinteraw | "Ratpink [ Refrain from using products or
materials with renew- use products more intensively

ableraw materials — [Ra Redugg) Manufacture prodycts more

efficiently or make themmore
efficient touse

__________ Slow the loop
P N Reuseofa
: product
R S Repair and reuse

of product parts

Useofa
product

R4. Repair &
Remanufacture

R5. Recycle

Close theloop

Processing and
reuse of materials
R6.RECOVEr|----=m=mmmmmmmmmmm s Recovering energy
1 from materials

Waste

Figure 310: The R-ladder

and the relation between the
different circular strategies. After
Kishna et al, 2019; Theye, 2025



Recent scholarship suggests though, that the CE should be understood far more broadly
thanjust looking at material flows. Calisto Friant et al. (2023), for example, propose a holistic
framework of seven interdependent :

Biogeochemical cycles: circulation of biochemical cycles as water or carbon
Ecosystem cycles: healthy and balanced ecosystem

Resource cycles: sustainable management of materials and energy

Political cycles: stable and fair democratic institutions

Economic cycles: equally distributed wealth

Knowledge cycles: open-source and transparent information and technology

7. Social cycles of care: care as the cornerstone of society

These cycles together form the foundation of what they call a circular society. While it is
important to recognise this integrated perspective, this thesis focuses primarily on the third
cycle. The remaining cycles extend beyond the scope of this research and are therefore not
addressed directly.

SR SIENENE NI

Figure 311: The seven so-
cio-ecological cycles that form
acircular society. After Calisto
Friantetal, 2023
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3.10 Circularity spatialised

When looking at the industrial system and flows related to them, Kishna & Prins (2024) argue
that the different strategies manifest themselves within these material flows. This is however

stilla meta-way of looking at how the CE manifests itself spatially. This is underlined by Furlan
etal. (2022) who argue that research on circular urban and territorial development demands
more than merely upscaling industrial ecosystems diagrams.

By looking at the different circular strategies though, one can recognise a patternin how they
manifest themselves in particular parts of cities. Downstream activities such as recycling ty-
pically involve higher volumes of material flows and therefore require larger spatial footprints
(STEC Groep, 2024). These activities often cluster in harbour zones and industrial areas.
The spatial affordabilities for these businesses s largely determined by the materials being
processed (Tsui, 2023). Businesses dealing with wood for example, generally function well
ondry locations, whereas businesses processing textile, paper or building materials profit
from alocation accessible by transportation over water (STEC Groep, 2024). Midstream
activities such as repair or refurbish benefit from being located within neighbourhoods close
to consumers (Tsui et al., 2021). Meanwhile, service-oriented professions that support the
circular economy indirectly, tend to concentrate in central urban areas (Gladek et al., 2018). It
is difficult to claim that these supportive professions directly relate to the more upstream cir-
cular strategies though. As the diagram of Kishna & Prins (2024) illustrates, strategies aimed
at narrowing material flows occur throughout the entire system. One could therefore argue
that these strategies are not tied to a specific location but occur across the entirety of a city.

Mining
e .
e s

Primalindustry

N % E
/P '
Ja_ Close theloop
P S~ I—— ;ﬁ

_

The terms upstream midstream
and downstream have been
derived from Theye, 2025.

Figure 312: Circular strategies
and their relation to the industrial
system. After Kishna & Prins,
2024,
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3.11 Current consumption logic

The diagram™ below illustrates the current logic of how goods and materials flow toward con-
sumers. At its core, this systemis linear: raw materials are extracted, processed, and manu-
facturedinto consumer products, after which they are distributed and eventually discarded
once they fall out of use. Production and distribution typically occur far from the consumer
(often overseas or on peripheral industrial estates), rendering the origins, makers, and true
value of the product largely unknown to those who purchase them.

The lack of accessible repair options further undermines the potential for circularity. Consu-
mers must often go out of their way to repair goods, or they may simply be unaware of where
such services exist. As aresult, replacing a product for a new one becomes far easier than
extendingits lifespan, reinforcing the take—make—waste model.

Processing
Global / Continental / National

*Eachillustrationin the diagram
represents a specific actor
within the system. The scales at
which the actor mainly operates,
as well as the typical location
towhichitis tied, is indicated
alongside it. The size of each
ilustration represents the
importance of the actor inthe
system. Line thickness corres-
ponds to the relative volume of a
particular flow. For each flow, the
text alongside it specifies what

is being moved, the mode of
transport involved, and the types
ofinfrastructure that enable it.
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3.12 The new logic

Inthe new logic, urban manufacturing gets to play a more prominent role, acting as akey
facilitator of local circular activities. By locating manufacturers close to where people live,
practices such as repair, refurbishment, and remanufacturing become more accessible,
giving residents easier opportunities to extend the lifespan of their products. Local produc-
tion also creates synergies with nearby shops and households, enabling services such as
the installation or remodelling of interiors. With this in place, consumers have the choice to be
more bound by scale thanin the current system, and consume more locally.

Another essential component of the new logic is the integration of recycling and recovery
facilities. These facilities play a central role in returning materials and disused products to the
production cycle, enabling manufacturers to repurpose components or create new goods
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from recycled materials. To support this, it is important to reserve space for recycling and
recovery functions onindustrial estates, and to maintain an accessible network of waste
management facilities that makes separation and disposal straightforward for everyone.
When such a systemisin place (in which materials and products circulate far longer thanin
the current linear model) the demand for raw material extraction and primary processing is
reduced, thereby lowering dependencies on resources from outside Europe.
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4
Postwar neighbourhoods

Defining postwar typologies

41 Postwar neighbourhood typologies
42 Transformation possibilities based
onGSl

43 Postwar building typologies

4.4 Reconfiguring postwar buildings
45 Postwar dwelling typologies

46 Postwar stamp typologies

47 Postwar infrastuctural typologies

Relating liveability

48 Defining liveability

49 Liveability spatialised

410 Liveability in Schiedam

411 Liveability in postwar Schiedam

This chapter examines postwar neighibour-
hoods by identifying and defining typologies
across multiple spatial scales. Each typology
is assessed for its potential to accommodate
or integrate urban manufacturing.

The chapter concludes by defining the
concept of liveabllity, followed by a focused
analysis where again Schiedam is used as
anexemplary city to show how liveability is
spatialised and what factors come in play.
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Five neighbourhood types shaped the post-war expansion of
Dutch cities From these, garden city high-rise neighbourhoods hold
the greatest potential for accommodating productive functions.
Therefore, these neighbourhoods are further analysed to define
typologies across multiple scales.

4.1 Postwar neighbourhood typologies

The decades following the Second World War were a highly dynamic period in Dutch urban
planning, during which a wide range of ideas (and their corresponding spatial expressions)
emerged in succession. Despite this diversity, postwar urban development can broadly be
grouped into :early postwar expansion (1945-1950), garden city
low-rise (1950-1970), garden city high-rise (1950-1970), bloemkoolwijk (1970-1990), and
VINEX neighbourhoods (1995-2005). Although additional types can be identified, such as
high-rise districts or restructured neighbourhood (Kluck et al., 2023), these typically build
upon existing urban structures and therefore lack the consistency required for amore gene-
ralised analysis. For this reason, they are not included in this analysis.

Postwar neighbourhoods in
the MRDH. Source: Kluck et al,

2023

Okm

Early postwar expansion
Garden city low-rise
Garden city high-rise
Bloemkoolwik

VINEX neighbourhood

5km 10km



Early postwar expansion

Garden city lowrise

Garden city highrise

Bloemkoolwijk

VINEX-neighbourhood

Characterised by two-storey terraced houses with pitched
roofs, typically accompanied by both front and back gar-
dens. The streets are relatively wide and often dominated
by paved surfaces to accommodate parking.

Prevailing building type: terraced house
Prevailing block type: semi-open
Average GSI: 0273

Average FSI: 0578

These neighbourhoods are characterised by predomi-
nantly open buiding blocks composed of terraced houses
set within generous public green space. The homes have
private back gardens and are oriented towards the street.

Prevailing building type: terraced house
Prevailing block type: open
Average GSI: 0232
Average FSI: 0560

Defined by open building blocks, containing buildings
ranging from four to sometimes over fourteen storeys. The
groundlevel is primarily organised for parking or as public
green space inthe form of grass fields.

Prevailing building type: walk-up flat /
deck-acces flat

Prevailing block type: open

Average GSI: 0139

Average FSI: 0418

Bloemkoolwilken (cauliflower-neighbourhoods) are
characterised by winding streets leading to blocks primarily
composed of terraced houses. Green-blue structures
form the underlying framework of these neighbourhoods,
while the streetscape itself remains largely paved.

Prevailing building type: terraced house
Prevailing block type: semi-open
Average GSI: 0257

Average FSI: 0600

These neighbourhoods comprise a wide variety of housing
types arranged in diverse urban configurations. Dwelings
typically have generous back gardens, and the streets are
wide, with lots of space for parking.

Neighbourhood characteristics

Prevailing building type: varied based on Kluck et al, 2023,
Prevailing block type: varied Sl et e

an calculations pase
Average GSl 0'215 ondatafromHarbersetal,
Average FSI: 0511 2024,
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4.2 Transformation possibilities based on GSI

The Ground Space Index (GSI) provides a quantitative indication of the spatial density of
urban fabrics, describing the proportion of built footprint relative to total surface area. A low
GSltypically reflects aloose urban structure with generous open space, while a high GSI
indicates compactness.

When comparing different post-war neighbourhoods typologies, the

neighbourhoods demonstrate an exceptionally low . This diffe-
rence can be attributed to the urban form of widely spaced slab blocks and extensive green
or residual publicly owned spaces between buildings. Originally designed this way to provide
light, air, and space, it now mainly results in an underutilised ground plane.

From the perspective of transformability, this provides opportunities, as the abundance
of open space and low ground coverage create opportunities to introduce extensions or
new volumes. Compared to denser neighbourhoods, where transformation often implies
replacement or vertical intensification, the garden city high-rise neighbourhoods* offer a
spatially generous and structured organisation that can serve as a testing ground for the
co-existence of productive and residential functions. The following pages examine these
neighbourhoods and evaluate their potential for accommodating urban manufacturing.

GSlinthe MRDH (with garden
city high-rise neighbourhoods
outlined). Source: Harbers et
al, 2024

00-02

02-04

04-06

06-08

08-10

“For ease of reference, the
garden city high-rise neighbour-
hoods will be simply refered to
as postwar neighbourhoods
fromnow on, asis already most-
ly done within Dutch contexts.

A
50

Okm 5km 10km



4.3 Postwar building typologies

Within postwar neighbourhoods three predominant residential building types can be distin-
guished: ) ,and deck-access
apartments. The ground-access rowhouse type, with its individual entrance on the ground
floor and being relatively large in size, offers the greatest potential for internal mixed-use,
allowing for small-scale production on the ground floor or through extensions toward the
garden. In contrast, the walk-up and deck-access types, characterised by shared circulation
and elevated living levels, present more limited possibilities at the dwelling scale. However,
their ground-floor zones that are often occupied by storage spaces, hold potential for repur-
posing into productive spaces.

Ground-access Walk-up Deck-access
terraced house apartments apartments

Dwelling

Storage

Entrance

Structure



To understand the possibilities of transformation in postwar
neighbourhoods, two reference studies of deck-access apartment
buildings have been conducted, in which working formed part of the
new programme.

4.4 Reconfiguring postwar buildings

Adesign study by Otto Paans and Ralf Pasel (2014) on the post-war neighbourhood of Over-

vechtin Utrecht explored several strategies for accormmodating new programmes within
these areas, primarily by adapting and reconfiguring the existing building stock.

Plinth Typology New volumes

New functionin plinth Change typologies Onroof

Expand plinth Next to building

4.41De Boel

This building was renovated by Hans van Heeswijk Architects, who expanded the existing Addedtf unctions after

work programme by adding additional office space in the plinth and first floor. Thisinterven- "~ Sgoﬁop o

tion significantly improves the building’s relationship with the street. The existing dwellings Work-programme

were renovated, as well as adding ten new units on the roof, which also hosts a shared Residential-prograrmme

rooftop garden. Perking garage
Common rooftop garden

New housing on top of the roof

Additional office space in plinth
and first floor



4.4.2 Kruitbergflat

One of the remaining original Bijlmer flats was upgraded by KOVOS Architects. The plinth
was expanded, creating space for functions such as a GP practice on the metro-facing side,
while also allowing several new ground-floor dwellings to be added along the courtyard. The
expansion additionally included a new parking garage, removing cars from the streetscape.
A new rooftop structure was added as well, together with PV panels.

PV-panels

New housing in plinth with
ground-floor access

New structure onrooftop

New parking garage

New functions in plinth



4.5 Postwar dwelling typologies

Dwellings with ground-floor access (ground-access terraced house, as well as some
walk-up apartments as can be seen below) demonstrate the highest potential for domes-
tic productive activity, as their direct connection to the street and larger footprint enable
home-based workshops or studios with ease of access for clients or deliveries. In multi-sto-
rey walk-up and deck-access dwellings, these opportunities are more limited, although
surplus rooms such as secondary bedrooms may serve as small hobby or workspaces.

. L. . Transformation potential
Megnwhﬂe, . garages, though mod_est insize, provide oppor- Alotof potential
tunities for hosting small-scale manufacturing, simultaneously activating adjacent public Some potential
space.

Walk-up apartment, 70m? Walk-up apartment, 100m? (ground floor + first floor)

o
i

Bedroom

Living

Living

Bathroom

Bathroom
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Kitchen Bedroom
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Bedroom
[S= )
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Terraced house, 100m?2 (ground floor + first floor)

v \,@.;

Storage Bedroom
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| Bathroom,
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4.51Time zones

Domestic spaces generally follow time zones of activity throughout the day. By mapping
these temporal patterns, it becomes possible to compare the rhythms of domestic life with
those of urban manufacturing, which typically operates between 08:00 and 18:00. Spaces
such as the kitchen and bathroom are most intensively used in the morning and evening
hours, while the living room becomes active during the late afternoon and evening thus ha-
ving little overlap with standard working hours. Bedrooms also remain largely inactive during
operation hours of productive functions.

Most domestic spaces are thus active at different times than productive functions, which
would suggest a degree of compatibility between the two. However, the emergence of home
offices and the presence of lifestyles with higher daytime occupancy (due to household
composition, care responsibilities, or unemployment) complicate this relationship. There-
fore, residential environments will always retain a certain sensitivity to nuisance. These time
zones, however, can inform architectural interventions that help mitigate this.

Temporal patterns

AM PM AM PM AM PM
“ Domestic timezone
‘ Productive timezone

= Overlap

Kitchen Living Kitchen/Living

AM PM AM PM AM PM

E
<
o

Storage Bathroom Home office Bedroom



4.5.2 Nuisance sensitivity

A more precise understanding of the relationship between housing and urban manufac-
turing can be made by considering the nuisance sensitivity of different domestic spaces
instead of just their temporal characteristics. While time-based overlaps indicate moments
of potential conflict, itis ultimately the degree to which spaces can tolerate external nuisan-
ces that determines their compatibility with productive functions. Evaluating the different
rooms based on their sensitivity to nuisance exposes a gradient of tolerance, ranging from
highly sensitive spaces such as bedrooms and living rooms, to more tolerant spaces such as
bathrooms, kitchens, and storage spaces.

ﬁ

p—— Y - —
i
- ﬁ -
® Ol |
Bedroom Kitchen/Living Living Home office Kitchen Bathroom Storage

Nuisance sensitivity

alot little

This hierarchy of sensitivity can serve as a spatial guideline when designing or adapting
dwellings in proximity to urban manufacturing. Spaces with a higher tolerance for nuisance,
such as storage spaces or bathrooms, could be strategically positioned along facades ad-
jacent to productive functions, acting as buffers between manufacturing and quieter rooms
located on the calmer sides of buildings. In this way, careful internal organisation can mediate
potential conflicts between living and production.

4.5.3 Programmatic temperature

A similar analysis can be made by focusing on the programmatic role of each room, differen-
tiating between more active ( ) and more passive and private ( ) sSpaces. Spaces
such as storage areas and bathrooms can be seen as cold rooms, contributing little to the
liveliness of the street due to their inward orientation and limited visual or spatial engagement
with the public realm. In contrast, warm rooms such as living rooms and kitchens generate
more activity, and interaction, playing a greater role in activating the street. This distinction

is particularly relevant in post-war housing, with an abundance of disconnected or dead’
plinths. Considering the temperature of rooms when adapting existing structures could
therefore enhance the interaction between buildings and the public domain.

Interestingly, this relationship is quite the opposite with the gradient of nuisance sensitivity:
rooms that are most sensitive to external disturbances such as living rooms often corres-
pond to the warm end of the spectrum, while the more tolerant, cold rooms are typically
those that contribute least to street-level liveliness.

.

1gigt
- o 2
W
~ 5, > g ﬁ
I - h§ A
i 7 . N .’
Storage Bathroom Bedroom Home office Kitchen Living Kitchen/Living

Function colour

cold warm

57
Of



4.6 Postwar stamp typologies

All postwar neighbourhoods in Zuid-Holland were analysed to identify their underlying block
typologies. Six recurring types emerge: open, semi-open, comb, parallel slabs, L-shaped,
and walls. Some of the analysed blocks could not be assigned to an existing type and instead
were defined as urban ensembles, forming a type of their own.

Most stamp typologies can be further differentiated by scale: S, M, L, and XL. The opportuni-

ties for transformation largely lie within these scales: a large-footprint building will rarely work
withinan S-sized block but may fit comfortably in one of the larger ones.

Open Semi-open Comb
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4.7 Postwar infrastructural typologies

Ananalysis of various postwar neighbourhoods in the MRDH has revealed a set of infra-
structural typologies:

- Trafficartery

- Localartery

+  Residential street

«  Shopping street

«  Servicealley

For each type, a section examines its spatial characteristics, followed by an assessment of its
potentials and limitations in relation to urban manufacturing. This evaluation is subsequently
related to Rust, Reuring, or Ruis to identify the range of functions that each type is capable of
accommodating.
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4.71 Traffic artery

The traffic artery is designed to facilitate the efficient movement of large traffic volumes.
Characterised by its wide cross-section, it typically accommodates one or two lanes for mo-
torised vehicles per direction, alongside dedicated lanes for cyclists and pedestrians. These
traffic flows are physically separated from one another through median strips, reflecting the
modernist planning principles of segregation by transport mode. Direct building access is
generally absent along traffic arteries, resulting in limited street-level interaction and a predo-
minantly transit-oriented streetscape.

Because traffic arteries are associated with relatively intense traffic and the noise it comes
with, it aligns with Ruis best. Because of their accessibility and detachment from residential
functions, traffic arteries can accommodate productive uses with greater logistical intensity.
Moreover, their width allows for design interventions that can accommmodate these functions
such as buildings with large footprints.

am 3m. 2m.
Carlane Bkelane Pedestrian path
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4.7.2 Local artery

The local artery functions as an intermediary infrastructural type, connecting residential
areas to larger traffic arteries. It typically features a relatively wide cross-section (often 25
metres or more) and accommodates mixed traffic flows, where motorised traffic and cyclists
share the same carriageway. On-street parking is commonly integrated along the side, while
pedestrian paths are spatially separated from the carriageway by verges.

Residential buildings situated along local arteries are generally accessed directly from these
pedestrian paths. The intensity of both motorised and pedestrian traffic along these streets is
moderate, allowing for certain degrees of public activities. The residential context, however,
imposes some limits on functions that produce more nuisance, rely on heavy logistics, or
have extended operating hours. The local artery requires a more case-by-case approach
when deciding between ) ,0r ,as it covers a wide range of urban environ-
ments.

4.7.3 Residential street

With cross-sections up to around 20 metres, the carriageway of residential streetsis shared
by both motorised vehicles and cyclists, with limited through traffic. On-street parking domi-
nates the visual and spatial character, with parking often provided along both sides. Pedestri-
an paths mostly line either side of the street, providing direct access to housing frontages.

Traffic intensity on residential streets is thus generally limited to local residents and visitors,
making these streets relatively calm. The introduction of other functions within these settings
(if done at all) requires careful consideration, as the residential character constrains functions
that generate any type of nuisance. Therefore, residential streets are most closely associa-
ted with
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4.7.4 Shopping street

The shopping street typology can be further divided into two subtypes, with the first one re-
presenting a cross-section more commonly seen in post-war neighbourhoods. It features a
carriageway shared by motorised traffic and cyclists, with on-street parking along both sides
and pedestrian paths running behind it. Shops occupying the plinth at ground level are direct-
ly accessible from these pedestrian paths, with residential units situated above. The second
subtype comprises pedestrian-only streets, typically around 10 metres wide. These streets
are often defined by single-storey buildings hosting retail functions.

Although primarily designed for shopping, these streets also offer opportunities for urban ma-
nufacturing that relies on foot traffic and a visible storefront. Streets without residential uses
in particular could accommodate slightly more intensive production, given the absence of
domestic constraints. Within the RRR-framework, shopping streets align most closely with

4.7.5 Service alley

The usually narrow service alley forms the logistical backbone behind shopping streets, func-
tioning as an access route for the loading and unloading of goods. Their use is largely limi-
ted to delivery traffic and maintenance activities, which often results in a visually disordered
character, with bins or disused materials occupying parts of the public space. Occasionally
these alleys host small-scale uses, such as repair workshops or dance studios, which take
advantage of the back-of-house conditions.

Servicealleys alignmost closely with ,reflecting their noisy, active, and production-orien-
ted nature. Given their existing tolerance for logistical and material activity, these spaces hold
potential for a diverse range of urban manufacturing.

4.6.6 Transformation possibilities of typologies
By analysing the qualities and limitations of infrastructural typologies and relating it back to the
3 R’s, the compatibility of the different types with urban manufacturing is assessed.

Traffic arteries and service alleys are currently characterised by heavy traffic and noise. Their
existing tolerance for nuisance renders them particularly suitable for production-oriented
activities. Local arteries, due to their traffic dynamics, demonstrate potential for integrating
functions beyond residential use. Similarly, shopping streets present opportunities to accom-
modate production activities that benefit from a visible storefront. However, the presence of
residential functions in these types imposes stricter constraints on acceptable nuisance le-
vels compared to the aforementioned traffic arteries and service alleys.

In contrast, residential streets exhibit limited potential for the integration of productive func-
tions due to their vulnerability to nuisance. Urban manufacturing in these areas is therefore
largely restricted to low-impact or home-based activities that can coexist within the tranquil
character of this typology.



Liveability gains meaning from both subjective and objective
components of people’s daily lives. Postwar neighbourhoods are
renowned for having below-average liveability. Schiedam serves as
anillustrative case to show how this manifests spatially.

4.8 Defining Liveability

Liveability refers to the environment as the object, evaluated from the human perspective,
whereby the environment gains meaning based on the extent to which it meets human
needs and preferences (Leidelmeijer & Van Kamp, 2003). Perceptions of liveability vary
acrossindividuals, as people's spatial boundaries that are shaped by lifestyle, mobility,and
daily routines differ significantly (Michalos, 1996; Kitchin, 1996). This also means that liveabili-
ty can be seen as something dynamic, as individuals continuously assess and seek environ-
ments that align with their needs and desires (Leidelmeijer & van Kamp, 2003).

To truly understand the relationship between humans and their environment though, not only
subjective, but also objective dimensions are essential (Szalai, 1980; Lawrence, 1996). Todo
thisitisimportant to look at the environmental quality of life, which in contrast to liveability the
human being is taken as the object and views their well-being from the perspective of the en-
vironment (Cicherchia, 1996). Both environmental quality of life and liveability are inherently
abstract concepts that cannot be directly observed but must be measured through indica-
tors, for which the main aspects are visible on figure 4.2 (Leidelmeijer & Van Kamp, 2003).

Iltisimportant to note that a singular project (like this thesis) cannot address every single
aspect evenly or at all. Redesigning a neighbourhood to fit urban manufacturing for example,
clearly addresses aspects as community, built environment and economy but less so for
aspects as natural environment or health.

Figure 4.2: Themes related to
liveability. After Leidelmeijer &
van Kamp, 2003,
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4.9 Liveability spatialised

Leidelmeijer and Mandemakers (2022) developed a tool to spatialise liveability, which is
used here to project liveability within the MRDH. Overall, the urban areas in the region tend

to score adequate or higher. However, several neighbourhoods in The Hague andinand
around Rotterdam stand out for scoring moderate or even insufficient. These neighbour-
hoods are often areas that have struggled with low liveability for alonger period of time.
Importantly, these low scores cannot be consistently linked to any specific neighbourhood
type. This becomes evident when zooming in on the postwar neighbourhoods themselves
(marked on the map): while some have a sufficient score, others are among the worst-perfor-
ming in the entire MRDH.

What can be stated in general terms is that neighbourhoods in large municipalities tend to
score lower than those in smaller or non-urban municipalities. The only dimension on which
these neighbourhoods consistently perform wellis the availability of amenities; on all other
dimensions, they score below average (Leidelmeijer & Mandemakers, 2022).
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410 Liveability in Schiedam

Schiedam has been performing relatively poorly in terms of liveability. Although it has histo-
rically ranked among the lower-scoring cities in the Netherlands, its performance was once
comparable to cities such as Nijmegen or Lelystad. While many Dutch cities have shown a
steady improvement in liveability over recent decades, Schiedam has experienced a prolon-
ged decline. Despite modest improvements inrecent years, its liveability levels are roughly
equivalent to those of twenty years ago, placing Schiedam among the lowest-scoring cities
inthe country today.

The neighbourhoods with the weakest performance are the prewar districts of Schiedam
Oost and Schiedam Zuid, as well as the restructured areas of the inner city. However, the
postwar neighbourhoods of Groenoord and Middelland perform notably worse than all
others, with some parts even falling into the poor category.

Figure 4.3: Development of
_~ Apeldoorn liveability across Dutch cities.
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411 Liveability in postwar Schiedam
Zooming in on one of these postwar neighbourhoods, Middelland reveals a familiar pattern
seeninmany larger Dutch cities: the neighbourhood scores very well on amenities, yet Historic aity centre

performs below average across nearly all other themes. Its performance is particularly weak
inthe category of safety. Urban design alone cannot address all underlying causes of these
issues, but it can play a role in enabling a more liveable neighbourhood with certain interven-
tions such as facilitating more eyes on the street.

Figure 44: Liveability score of
Middelland. After Leidelmeijer &
Mandemakers, 2022
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5
Developing patterns

Reference studies

51 Learning from making abroad
52 On-site exploration

53 Design testing

54 Literature review

Pattern language

55 Pattern language explained
56 Application and user groups
b7 The patterns explained

58 Pattern field

59 Realising ambition patterns
510 Live-work-patterns

This chapter focuses on developing a pattern
language for integrating urban manufactu-
ring into neighbourhoods while preserving
liveability and spatial quality. To support this,
areference study was conducted in which
blocks and buildings from both the Nether-
lands and abroad were analysed, whereafter
principles were distilled from them.

These principles, combined with knowledge
gained from design testing and literature
reviews, were then combined into a pattern
language, which is elaborated upon through a
series of diagramsillustrating the interrelations
between the patterns.
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Manufacturing within cities happens all around the world. An
analysis of four blocks in three cities, and a personal exploration
of manufacturing around cities in Europe has led to patterns that
support the integration of manufacturing in urban areas.

5.1 Learning from making abroad

To understand how manufacturing and residential functions can coexist spatially, four urban

blocks in three different cities were analysed. The blocks were identified through relevant

literature highlighting cities and neighbourhoods where these functions coexist on a fine

grain. The selection subsequently focused on neighbourhoods within Brussels, Osaka, and

Nantes. Within these cities, representative blocks with differing spatial configurations were

selected to capture a broad range of design principles. Each block was analysedin terms

of its composition, its position within the urban fabric, and the spatial relationships between

productive and residential uses. By comparing how these functions relate to and coexist with ~ Brussels OsakaandNantes
one another, spatial strategies and design principles were distilled, forming the basis for the /755%™ S =)
development of the pattern language. indicated by dots

<

&

5.1.1Brussels

Brussels has long maintained a substantial presence of productive functions within its urban
fabric. Despite increasing pressure from population growth and the demand for housing, po-
licy and zoning efforts continue to safeguard these activities (Borret e.a., 2018). While many
productive functions cluster along the canal running through the city, manufacturing has also
persisted within the blocks of older neighbourhoods.

The analysed block is located in Molenbeek, on the western side of Brussels. It is predomi-

nantly residential, with several large halls extending deep into the interior of the block. Some Functionsinthe block

of these halls stillaccommodate manufacturing, while others have been repurposed for Diiif;éf‘u‘mg
functions such as furniture stores. Nevertheless, the underlying design principles that allow Supportive (offce/shop)

these buildings to integrate successfully into the block still remain valid. Other
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STOREFRONT
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Public frontage

The street-facing facades
generally present a
representable appearance
(with the occasional
exception). The fine-grained
plot structure results in multiple
entrances on all sides of the
block, contributing to an active
streetscape.

-

Messy backside

Theinterior of the block is
very Utilitarian and somewhat
chaotic. Here, there is no need
for architectural refinement

as the buildings are purely
functional.

| el
.. = I -H
I _ R
& A
Touching walls
Buidings sit directly against
one another with no gaps,
even between residential and
manufacturing structures.
Thisis typical for densely built
neighbourhoods like this one.
When a buiding has a blind
facade, this principle can also
be applied, provided that
sufficient architectural and
technical measures are taken
to prevent nuisance.

3




5.1.2 Osaka

A wide variety of functions coexist in many Japanese neighbourhoods, partly due to the
country’s highly flexible zoning laws (Japanese Ministry of Land, Infrastructure and Trans-
port,2003). It is therefore not unusual to find a factory directly adjacent to a residential
building when walking through a neighbourhood in a Japanese city. The machi-kdba (neigh-
bourhood factories) play animportant role locally: they provide jobs, keep eyes on the street,
and pass on knowledge by for example welcoming elementary school classes for hands-on
visits (Kakuda, 2019).

The two analysed blocks are located in the Kujo Ward in western Osaka, an area where small

and medium-sized manufacturers have been mixed with housing for decades (Kakuda, Functionsinthe block
2019). Unlike many Western cities, where manufacturing has largely been pushed to the pe- Eeasn"jfgctﬂmg
riphery, it continues to play an active and visible role here and in many other Japanese urban

Supportive (office/shop)
areas. Other

S
. 2
&

=

S

N
|
0
ul
i Zoning along infrastructure
M.ﬁ The different functions are
located indistinct areas,
i Some buildings in the block creating a clear division.
|‘ i b TG areno larger than 40 m?, while The street at the back of
Size diversity the biggest oneis more than the block functionsas a
The factory buidings twenty times that size. This residential street, while the
themselves also vary greatly larger building has wide street- front faces a busier street
in scale, alowing space for facing openings that faclitate that accommodates more
different types of businesses. easy loading and unloading. commercial activities.
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= 1 Transitional functions
Rooftop garden Within the block, the offices

Aresidential building's garden of the factories are found

islocated on the roof of the intwo locations. These
adjacent factory. spaces act as a buffer zone

between the noisier functions
and the nearby dwellings,
which benefit from reduced
disturbance.

= =mBalem ©

Small gap
Adefining feature of Japanese ; J I
urban landscapesis their A mﬁ

extremely dense built fabric. In Messy backside

many places, buildings stand Theinterior of the block is quite
no more than a metre apart. Irregular, with various volumes
While such proximity could be added and attached over
applied in highly urban areas, it the years, while the exterior
requires careful consideration presents a much more orderly
to ensure adequate daylight edge built neatly along the

for spaces that depend onit. street line.

STOREFRONT

b | .ll N
Public frontage
Because one of the offices is
placed between the street and
the factory, it creates amore
public-facing function than if
the factory itself had fronted
the street.

',
-
=

¢——===>

' P
Modularity
Although the buildings
themselves are not
necessarily modular, the
block's varied plot sizes and
the rapid turnover of buildings
in Japan create opportunities
for expansion. Thisis also how
many factories in the area
have grown over the years,
adding new parts one piece at
atime.
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5.1.3 Nantes

The block analysedin Nantes is located on the lle de Nantes, historically one of the city's

main industrial districts. Inrecent years the area has undergone major redevelopment, with

much of the heavy industry relocating and large amounts of new housing added. While most ~ Functionsin the block

large manufacturers have left, anumber of smaller, craft-based producers remainin the old Hesidential
T , . . . . . : Manufacturing
buildings. As aresult, today’s blocks combine newly built residential buildings with fragments Supportive (offce/shop)

of the historic industrial fabric providing space for other functions. Other

FRP]

Mgzssybackside E . %
Inlle de Nantes, the interiors ‘

70

of the blocks are also messy. New ideas need old buildings WIS
Thisisvisible not only inthe The old buidings onlle de Pocket park

buildings themselves but also Nantes are occupied by a In another block onlle de Nan-
in the yards between them, wide range of new businesses. tes, apocket park (or some
often used for storage or out- These buildings often have other form of green space)
door workspaces. In contrast, lower monthly costs compa- is used as a buffer between
the street-facing sides fea- red to new construction, whie productive and residential

ture aneatly aligned building preserving the character of functions. This buffer is 8
frontage. the historic area. metres wide.
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5.2 On-site exploration
Over the summer, several relevant buildings and areas were visited in Zurich, Munich, and
Delft to observe how manufacturing is embedded in different urban contexts. These visits

provided concrete insights into how manufacturing can be integrated within the urban fabric,

and offered a practical foundation for shaping some patterns.

R
A

5.21 Zurich

The visit to Zurich revealed how a wide range of urban functions can be seamlessly com-
bined at a fine-grained scale. Manufacturing has long played a visible role in Zurich's streets-
cape and continues to be actively supported through the development of new mixed-use
neighbourhoods and small-scale workshops throughout the city. Notably, these contempo-
rary productive spaces are characterised by a consistently high level of architectural quality,
indicating a deliberate effort to integrate manufacturing as a valued component of the urban
environment.

- [ Es i‘\.

Zurich, Munich and Delft The city
centres are hatched, and the
areas and buildings visited are
indicated by dots.

Figure 52: Amessy frontage in
Qerlikon, a neighbourhood inthe
norhtern part of Zurich. Source:
Author, 2025

Productive pavement

Some companies in Oerlikon
had a few meters of spacein
front of their entrance, serving
as a transition zone between
the business and the public,
where activities like loading
and unloading took place.

Transparency

The Zurich power plant,
located inthe middle of the
City, features an open facade
that makes the processes
taking place inside visible from
the outside.

Green strip

One of the factories in Oerlikon
is separated from the street

by a small park with seating
elements, a few metres wide.
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Figure 53: Ametalworkshopin
the middle of the city. Source:
Author, 2025

vl 53] o wt®iN

Building a community Sharing Is caring

As part of the Dynamo youth The metal workshop is used
centre, the metal workshop by a variety of people, all of
plays animportant role in the whom share the available
local community, supporting tools.

social interaction, and offering
public workshops that
connectitto the city.

5.2.2 Munich

Werksviertelis a recent development in the eastern part of Munich, where a former industrial
site is being redeveloped into a mixed-use neighbourhood. Although residential, office, and
commercial functions dominate, some productive functions are still present in the area. It
was particularly interesting to observe how these activities are integrated in a district under-
going gentrification and extensive new construction.

Figure 54: Werksviertel by sun-
set. Source: Author, 2025
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Productive pavement

In Munich, a form of productive
pavement was also present,
where businesses used the
space between their building
and the street for storage and
work. This connects the func-
tion more closely to the street
and adds vibrancy.

T n m
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Vertical sports

One of the tallest buildings in
the area featured a climbing

wall demonstrating a way to
give afunction to otherwise

blank facades.

Noise allows for noise

[N Munich's Werksviertel,
manufacturing was located
directly next to a concert
venue. This works because
both functions generate some
disturbance, so they do not
significantly conflict with each
other.

"

iy Tl

Mural

Art was applied to otherwise
unused walls to give thema
more appealing appearance.

Figure 55: Representable
architecture and art for buildings
that host manufacturing. Source
Author, 2025
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5.2.3 Delft

Aformer cable factory now accommodates a diverse mix of functions. It houses a boulde-
ring hall, padel courts, and offices, but the majority of the space is occupied by manufacturing
firms. Many small businesses have their own workspace, often separated by self-construc-
ted structures within the larger hall. The building also provides workshops for students of the
Technical University of Delft. In a few years, this ecosystem will make place for the develop-
ment of a new mixed-use neighbourhood (which also includes space for manufacturing).

Figure 56: Inside the buiding
of the Kabeldistrict. Source:
Author, 2025.

& IAWL. PR lii“_

Temporary usage

Since the building hosting the
Kabeldistrict will be redevelo-
ped soon, allusage withinitis
temporary. The current users
of the building prevent it from
becoming a void withinthe city,
instead turning it into a vibrant
place.

Flexible spaces

Since their usage is temporary,
workplaces are constructed
using scrap materials, which
they can expand or shrink as
needed, thanks to the ge-
nerous space provided by the
overarching structure.

80

Co-location

Some of the bigger halls within
the building are used by se-
veral firms and individuals who
thus share the same space
with each other.

S

B @
O }ﬁml n i -
Affordable workspace
All these factors ensure that
the firms and individuals in

the building have access to
affordable workspace.



5.3 Design testing

Building on the previously developed principles, a design study was conducted to test
volumetric interventions within a postwar neighbourhood block (see Appendix 3). During
this process, two recurring challenges emerged: the presence of spatial voids created by
large manufacturing buildings (such as extensive roof surfaces and blank fagades facing
the street) and the need for careful transitions between productive and residential functions,
at both the building and street levels. These observations informed the development of an
additional set of patterns aimed at mitigating these challenges of which a couple are shown
here.

Activating void Good transition Quality urban environment
Large walls, rooftops, Where seemingly conflicting Manufacturing traffic can
and overlooked spaces functions, such as residential conflict with other street users,

associated with manufacturing
buildings pose a challenge, as
they can create dead spots
within the urban fabric. By
giving these areas purpose,
they stay active and engaging.

and manufacturing, meet,
thoughtful design can help
reduce any frictions that might
exist between them.

requiring street redesigns
that improve safety whie
also enhancing spatial and
architectural guality.

= § o =
ik
nterior fip T Greenwall Internal infrastructure as a buffer
Ensure that disturban- When buildings are designed Supporting programmes such

ce-sensitive spaces, such
as bedrooms, are not orien-

accordingly, adjoining resi-
dents can be given the oppor-
tunity to extend their gardens

asinternal infrastructure (for
example a corridor) canbe
used as a buffer between dis-

ted toward noisy functions,
while less sensitive spaces like
bathrooms or storage rooms
can occupy these locations.

onto the roof ruptive functions and housing.

5.4 Literature review

The pattern language was also built up through a targeted review of relevant literature.
Mainly, sources were selected for their focus on design challenges related to urban manu-
facturing and mixed-use building blocks, particularly those that formulate explicit design
principles or pattern-based approaches. These were adapted to fit the pattern language of
this thesis and include Foundries of the Future (Hill et al, 2020), Inspiratieboek voor een kwa-
litatieve functiemix (De Zwarte Hond, 2021), Superplinten Handboek (Atteveld et al., 2021),
and Metro Mix (Zandbelt et al.,, 2019).

Additionally, insights were drawn from design studies and reference projects such as Schie-
oevers Noord (marco.broekman, 2019), Kabeldistrict (Mei Architects, 2022), and Zuid-Hol-
land Bedrijventerreinen (Rademacher & De Vries, n.d.). Moreover, sources not directly
focused on design were used, including Ruimte voor de economie van morgen (Boegheim
etal, 2017) and The Death and Life of Great American Cities (Jacobs, 1961).



A pattern language helps to break complex topics down into
bite-sized bits of knowledge (patterns). The concept sees every
pattern as a part of alarger network through different scales and
fields. The pattern language for urban manufacturing in postwar
neighbourhoods was developed through an iterative process using
many types of resources, ultimately meant to be used to guide
design processes operating within this context.

5.5 Pattern language explained

The concept of a pattern language was first introduced by Christopher Alexander and col-
leaguesin1977. It attempted to create a “language” for addressing recurrent problemsin the
built environment by formulating a set of generic solutions. This systemic approach breaks
down complex topics into comprehensible bits of knowledge. Patterns operate across mul-
tiple scales and fields, forming a network of interdependent elements. Unlike general design
principles, which tend to be used as independent solutions, patterns derive their meaning
fromthese ,enabling a more coherent design approach.

The patterns developed for Productive Postwar Neighbourhoods were distilled from arange
of sources, including literature, the analysis of relevant case studies, and design explorations.
The relationship between the patterns emerged through an iterative process in which the
categorisation, hierarchy, and interrelations of patterns were continuously examined and
refined. Ultimately, this process produced a pattern language consisting of approximately 50
patterns. Rather than a fixed instrument, the language should be understood as an evolving
framework that will continue to develop asitis applied in practice and as new patterns or
connections come to light. Itis also important to note that this pattern language is designed
to integrate manufacturing in ways that enhance neighbourhood liveability and spatial quali-
ty. Other aspects related to urban manufacturing, such as circularity, are acknowledged but
play a secondary role within the patterns.

5.6 Application and user groups
This pattern language has been developed primarily to support design processes concern-
ing urban manufacturing, and it can serve as a tool for both

. The pattern language can be used within design offices and municipal planning
departments, where professionals can draw on the patterns to form a design. It can also be
used during participatory sessions with a broader public. This is possible because many of
the patterns convey relatively clear spatial implications, which makes them accessible to
non-experts and thus suitable for collaborative settings.

*When engaging in co-creation or co-development with a general public, it is necessary for a
facilitator to guide other co-creators in the process and select relevant patterns to work with.
The facilitator preferably comes as an urban designer or planner as they need to be able to
translate patterns and ideas into spatial interventions.

The workflow begins with collectively establishing the set of patterns to be used. The facili-
tator prepares an initial selection, which is then discussed and refined with the co-creators.
Once the selectionis agreed upon, the site is analysed to assess the applicability of the cho-
sen patterns, identify missing elements, and understand local opportunities and constraints.
Based on this set, the facilitator spatialises the patterns, producing initial design concepts
and, if necessary, initiating another cycle of pattern selection and refinement.

Besides of co-creation and co-development, the pattern language can also functionas a
source of inspiration for urban designers, planners, and others interested in realising pro-
ductive neighbourhoods. While the patterns have been developed with postwar neighbour-
hoods in mind, many of them are sufficiently general to be applied in other urban contexts. In
such cases, amore specified initial pattern selection and the addition of context-specific pat-
terns may be required to tailor the language to the particular spatial conditions of the project.

KD

)V

*The proposed workflow has
been derived from the pattern
language and related workflows
developed by Cities of Making
(Hiletal, 2020)



5.7 The patterns explained

As mentioned, the patterns form a network through different scales and fields. This is re-
presented in different ways on the patterns. First of all, there are :
ambition, zoning, and practical patterns. Ambition patterns are the mostimportant pnncnples
that should be taken into account when considering to implement urban manufacturing
within an existing neighbourhood. These patterns are derived from a combination of the
most important findings from literature review and design experimentation. The five ambition
patterns are: Socially embed manufacturing (A1), Activating voids (A.2), Good transitions
(A.3), Quality urban environment (A.4), and Enable manufacturing (A.5). These patterns are
connected to many other patterns and have different ways of achieving them. The other two
pattern types are zoning patterns (Z1-2.9), which represent more abstract measures, and
practical patterns (P1-P.35), which represent more concrete measures.

Secondly, every pattern performs best at a certain scale. Within the pattern language,
have been identified: building, block/street, neighbourhood, and trans-scalar. Also,
patterns are connected to each other in different ways. Within the network there are
to be distinguished:
«  Connected: The patterns complement each other or work towards a similar goal
«  Conditional: The patterns can only be used together
- Preconditioning: Another pattern can only be realised with this pattern
- Preconditioned by: This pattern can only be realised with another pattern
- Alternative: The pattern forms an alternative for solving the same problem

Thirdly, it is important to note that the way sources are represented in the patterns does not
indicate any form of ranking or scoring. For example, a pattern based on a reference study
(represented by one point) is not weaker or less valid than one based on literature (represen-
ted by three points). The structure of an individual pattern is demonstrated below and the
following page presents all patterns ordered by code.

4 I T Code
P29 The letter represents the type of pattern (

Sharingis caring

donot represent aparticular order but are there to enable
cross-referencing.

— Title

~— lllustration
Represents the practical implication of the pattern.

—— Hypothesis
Brief explanation of what this pattern represents.

¢
]  Scale
. e Building
Block / Street

When nearby manufacturers share machinery and Neighbourhood
materials, they can lower costs. This can be realised

. . Transscalar

by allocating an easy-to-reach common space which ——/

simultaneously encourages collaboration and mutual

support. Source

Reference study

Connectedto:A1/ A5/ =P14/+P20/ P33 1 Design testing

\_ | Literature review
Connections

Indicates the relation to other patterns. The symbols
represent in what way they are connected (

). The numbers

2
2



Al
Socially embed manufacturing

STOREFRONT

§ A PEE -
w e s ko
Manufacturing that plays an integral part within the
neighbourhood strengthens the community and creates
mutual acceptance. By having a transparent and
accessible production process, the neighbourhood can
engage with i.learn from it and benefit from its services
and products.

10:23/P2/P3/P4/P5/PI0/PI4/
PIo/P /P33

A2
Activating voids

A3
Good transitions

A4
Quality urban environment

Large walls, rooftops, and overlooked spaces associated
astheycan

create dead spots within the urban fabric. By giving these
areas purpose they stay active and engaging.

P

ComectedtoZ1/ /P67 PO/
Pa 20/

1P21/P22/

and manufacturing, meet, thoughtful design can help
reduce any fictions that might exist between them.

Connectedto:

/P8/PIT/PIB/
2 /P34

Heavy trafic from manufacturing can conflct with other

A5
Enable manufacturing

i!v] - S
N
;ﬂ-ﬂ-mﬁ_va i
For manufacturing to thrive within neighbourhoods, a
couple conditions must be in place. Beyond their spatial

redesigned hich brings

perception of the urban environment.

tedto:Z1/79/P30/P32/P34/P8/P17/
Pi8/PI9

andsustainable.

YR/ PP
P2B/P29/FR0/F3VPRR/PE3

Z1
80/20

i | Ml | i
If one function dominates a street, it can leave the street
empty for much of the day. Limiting a single function to
Y o o

attracts difierent people at ifferent times.

Comnectedto A2/ A4/ =Z8/-PI0/+P13/ +P32

72
Guaranteed space

A B I

Makers benefit from a secure, fixed location so they can
inves ici By for

g along shopping streets

how muchof gross floor area

+P3/-PI0/ +P:
+P33

Z4
Infrastructure defines zoning

Different types of streets and infrastructure suit different
functions. Busy sireets can support a wide variety of
uses, while residenial sireets are best kept for quieter,
compatible activities.

3/A
+P30/ P

Z5
Noise allows for noise

Afunction with some form of nuisance makes it easier for
other sightly disruptive functions to estabiish nearby, such
asaclubornight shop.

24/4P28/+P32

Z6
Zone based on prestation

- 1 i
o = am
Instead of zoning businesses by predefined categories,
nuisance. This

helps find the best place for them and allows new types of
businesses to estabiish.

HOAZ/+Z4/+P1

"

activities and residential buildings to create a buffer.
Examples of these transtional functions include offces,
shops, butalso parking garages

) A3/ +PB/+P24/+P26

When an area offers buidings of different sizes, it allows

Z9
Window times

Setting specific time windows for trucks and other heavy

the chance togrow without leaving the area.

a
children travel to and from school) traffic can be better
managed and the risk of accidents reduced

Connectedto. A3/A4/A

P
Home-based business

activity into residential areas. Possible disturbances for
neighbours should be carefully considered, and be kept
toaminimum.

tedto A5/ +Z6/+P31

P2
After office hours

TP
Aa

e Pt 1 P

‘When workshops stand empty after the workday ends,

they can be used for other activities such community

P3
Repair closeby

-— mf—l—'ﬂr" “hrhs

Repair and refurbishment businesses located close to

events or r
the place).

L lifespan, restiting

the evening,

longer
more tothelife of the neighbourhood.

Connectedto A1/ A2/

nnectedto Al/-Z2/+23

P4
Practical education

el LT i

A school that specalises in teaching practical skills can
work hand in hand with urban manufacturing located
nearby. Knowiedge and experience can be exchanged
between the school and local entrepreneurs through
lectures, workshops and nternships.

P5
Community garden

Aroof can be transformed into a shared garden, providing
‘acommunal space for residents to grow their own plants
and interact. It works best when located close to where
people ive, with clear ownership and easy access from
the ground level

tedto. A1/A2/ PG/

P6
Sports at a high level

Large roofs can host sports like basketball or tennis, as

by playgrounds or outdoor gyms. This works best when
located relatively close to where people live and when
accessile fomthegroundevel,

ectedto A2/ *P5/ P16/ P21/ +P33

P7
Rooftop garden

&\Wi )

next
a large ro0f, openings can be created in the building to
gve residents access, alowing them to use it as their own
rooftop back garden

Connected

2/*P20/-P21/~P25

P8
Pocket park

When manufacturing and residential functions sit next
to each other, a pocket park can help separate them
Vegetation reduces the impact of manufacturing on
residents and adds public greenery to the neighborhood
Back gardens canalsoserve this purpose.

Connectedto: A3/ A4/ +Z7/+P1l

P9
Temporary usage

-

Allowing manufacturers to use spaces temporarly, ke in
buidings planned for demolition or temporal structures,
provides affordable opporturnities to run their workshops.
This approach also activates locations that would
otherwise remainunused

Connectedto: A2/ A5/ +

15/+P22/+P31/+P35

P10
Public frontage

%h AP

Functions that benefit from street activity can integrate a
storefront or public entrance into their buiding, This s most

tothe neighbourhood andincreasing their visibilty

Connected

Z1/-23/ P10 1+P27
3
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P11
Green wall

P12
Mural

: i

ply
like cooling the street. Especiall

foramural, and
identity to the place. Works best for walls of builings that

plants
suitabole for walls of
interaction with the street.

benefitfrom much

Comnectedto:A2/ A4/ +P8/ P12/ +P34

K2/ P/ P8

P13
Vertical sports

Walls that would otherwise be unused can host sports like
climbing activities such as bouldering, but also wall-based

toresidential functions for easy access.

iedio:A2/+Z1/

PI6/+P33

P14
Co-location

A
When several businesses share one buiding, it can lower
costs and create a community. Working close together

makes it easier to exchange ideas and share the costs of
expensive equipment.

et AT/ AS/~P15/=P29/+P31/ +P33

P15
Flexible spaces

Entrepreneurs located in uban areas often face
challenges when expanding their businesses. Providing
flexible spaces allows them to adjust the amount of room
they use, so their workspace can evolve along with their
needsand ambitions.

Connectedto:K5/~Z8/-P2/ P9/ P14/ ~F16/
+P31/+R35

P16
XL

M-‘@“.l

‘Some manufacturers handle big materials and products,
0 they need big spaces. This does not only mean high
ceilings, and wide floors, but also large openings to make it
easy tomove goodsinand out

8/-P6/-PI3/ P15

P17
Different pavement!

Using different types of pavement for each traffic flow
i

P18
Divided traffic flows

Separating different types of traffic, for example with a

helps people become more aware
When the ground surface changes, it signals that one
enters another domain where exira attention is needed
for other users. Useful on streets used by heavy trafic and
pedestrians or cyclists.

Connect

oA/ A4/ A5/ FIB/ =19/ +P:

getting in each other's way. This is especially beneficial on
streets shared by heavy traffic and slower forms of traffic.

P19
Productive pavement

TIEI = ?&-

P20
Energy roof

A Fo, T T e, T T

of;
can be used as an extension of the workspace. Within a
few melres, it can host small outdoor tasks or loading and
When makers

L for
but also for the surrounding community, creating shared
benefits. This works best on roofs that are not highly visible

this way, their work adds lfe to the street and blurs the line.
between inside and outside.

nectedio A1/ A3/ A4/ A/ +PI0/ =17/ +P32/
P33

usesuchas sports.

mected o A

* A

%

Agreen roof offers nearby residents a more pleasant view
than technical roofscapes (PV-panels or installations),
simuitaneously supporting biodiversity n the area.

£7/P20/+P23

P22
New ideas need old buildings

Adapting disused buidings creates new opportunities. It
provides affordable space for businesses while bringing
lite back to forgotten parts of a neighbourhood. Buikdings
should be reused whenever possible instead of being
demolished.

0A2/AS/+23/+P9/+P31

P23

Small gap
s T =
1 [
_ __ !!l d E==1 58
& &,
. Hiat S g

I high density areas, buidings can grow close together,
leaving little space between them. In this situation, care
shouid betaken to provide enough sunliht for rooms that
need it and to avoid placing rooms sensitive to nuisance
directly nexttoa disturbive function.

P24
Internal infrastructure as buffer

Y e

e N Slefl Ll |
Shared infrastructure like stairwells or decks in residential
buildings can act as a buffer between disruptive functions,

keeping noise, vibrations, and other disturbances away
from dwelings.

HO:A3/+Z

P25
Touching walls

D

S A

Whenabuidinghas awindowless fagade, another buiing
can be placed right next to t without disturbing the existing
structure too much, creating a more dense Urban fabric.
This s possible as long as measures are taken to prevent
transferring nuisance to the neighbouring buiding.

nnected (o A3/ -7/ +P24/+P26

P26

When a disturbing function is added next to a residential
buiding, it can be redesigned so that sensitive rooms,
like bedrooms, face away from it. Less sensitive rooms,
such as bathrooms or storage, can be placed toward the
disturbance.

P27
Transparency

When a buiding sed by manufacturers has fagades with
lots of transparent materials, the walls feel

P28
Messy backside

less This space can be used as a service

necting
itmorewith the street

) orsmall
production tasks can take place, provided that there is
enough space reservedfor .

P29
Sharing is caring

L4
ndl ¢
| A0
When nearby manufacturers share machinery and
materials, they can lower costs. This can be realised
by allocating an easy-to-reach common space which

simultaneously encourages collaboration and  mutual
support,

P30
Safe street design
—

.

&
i
|

g
et
Neighbourhoods with productive functions bring heavy
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5.8 Pattern field

The relationships between the patterns are visualised in the pattern field, where they are
organised along two axes. The x-axis represents scale, ranging from the building level to the
neighbourhood scale. The y-axis reflects the degree of abstraction, moving from concrete to
abstract patterns. Two transscalar patterns, which do not fit neatly within this framework, are
positioned outside the main graph.

Adistinct distribution becomes visible where the more concrete patterns tend to operate at
smaller scales, while the more abstract patterns largely address the neighbourhood scale.
Moreover, most alternative connections appear around the concrete, small-scale patterns.
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5.9 Realising ambition patterns

By highlighting the patterns related to the five ambitions (Socially embed manufacturing
(A1), Activating voids (A.2), Good transitions (A.3), Quality urban environment (A.4), and
Enable manufacturing (A.5)), the domains in which they can be realised come to light*. While
patterns A1, A.3,and A.5 can only be achieved through patterns across scales and abstrac-
tion levels, ambition patterns A.2 and A 4 clearly show a tendency towards a small scale and
block/street level approach respectively.

Another insight emerging from these domains concerns the required to realise the
associated ambitions. When ambitions are linked to zoning patterns (Z1-Z.9), their feasibility
depends largely on governmental actors, who influence development through regulatory in-
struments, planning, and policy. However, ambitions grounded in more concrete, small-scale
patterns, suchas A.2, present a more complex governance challenge. While several actors,
including housing corporations, local entrepreneurs, community organisations, or develo-
pers could in principle contribute to such interventions, none is structurally positioned to un-
dertake them independently. Residents often lack the means, developers act largely within
mandated frameworks, and for housing corporations some patterns might fall outside their
field of operation. As aresult, the responsibility forimplementing these patterns is dispersed,
underscoring the need for coordinated governance mechanisms such as a curator (Hill, et
al, 2020).

*See next page for the domains

forA2 A3 A4 andAbL

Domainof Al:Socially embed
manufacturing
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5.10 Live-work-patterns

The pattern language was developed with the idea of bringing together two seemingly
conflicting functions: manufacturing and residential. This resulted in patterns that primarily
support either living or working, as well as a set that addresses both. This is reflected in the
diagram, where ,indicating the extent to which indi-
vidual patterns primarily support one function or the other.

, positioning patterns according to the type of spatial or infrastructural environ-
ment they relate to. By combining these two axes, patterns oriented toward residential life
generally cluster on the Rust side, while those addressing productive or manufacturing
needs gravitate toward the Ruis side. This graph may therefore assist users of the language
inidentifying where particular patterns might be most suitable.

Some patterns, however, do not lend themselves to clear placement along the x-axis be-
cause their relevance is not tied to the RRR-framework or a specific infrastructural typology.
These have therefore been positioned solely according to their live—work orientation on the
y-axis. Two patterns, Energy roof (P.20) and Touching walls (P.25), fell entirely outside the
logic of the diagram.

Work
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(

General Rust Reuring
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6
Design Nolensbuurt

Foundational design
61 Layers of the framework
6.2 Designing in postwar contexts

Zoomingin

6.3 Block 1: Applying patterns

64 Block 2: Underutilised space

6.5 Block 3: Reusing buildings

6.6 Public space design

6.7 The architecture of different
building typologies

6.8 Assessing liveability
6.9 Addressing late modernism

This chapter synthesises the accumulated
knowledge into a design proposal for the No-
lensbuurt, a postwar neightbourhood situated
in Middelland, north of Schiedam’s historic city
centre. It begins by outlining the overarching
framework for the neighbourhood, followed
by an exploration of the postwar context and
the design leeway it offers,

Subsequently, three blocks are worked out
in more detall by integrating the foundational
design with the developed pattern language,
alongside a deeper dive into street design
and architectural expression.

The chapter concludes with a reflection on
the extent to which this approach can be re-
plicated in postwar neightbourhoods of other,
larger scales.
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6.1 Layers of the framework

The first layer of the design for the Nolensbuurt focuses on establishing a coherent spatial
framework that enables the integration of manufacturing. The mostimportant step here is
zoning according to the 2 ?’s (Rust, Reuring, and Ruis), based on the existing infrastruc-
ture and the opportunities it offers. Not only the street network, but also public transport plays
acrucial role, as it can be a deciding factor where to build more housing stock. In this sense,
the framework becomes a guiding structure for spatial decisions in the Nolensbuurt.

The second layer concerns the areen structure. The Nolensbuurt has a recognisable lay-
out shaped by east—west waterways, along which green spaces are present. These spaces,
however, are currently underused and of little ecological quality. As the neighbourhood beco-
mes more densely built-up through redevelopment, some green areas willinevitably be lost.
Strengthening the existing green structure, and improving its connections to surrounding
areas such as the Prinses Beatrixpark to the north or the existing green structure towards
the west of the Nolensbuurt is therefore essential.
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Finally, two buildings are identified as strategic anchors. At the top of the map the For more mapping and sections
isindicated, which offers strong potential synergies with the pro- e

posed productive functions in the neighbourhood. At the bottom of the map an old school

isindicated that is currently listed for demolition. Preserving it would be far more beneficial

though, as it could be readily repurposed to accommodate smaller manufacturing busines-

Ses.




6.2 Designing in postwar contexts

Postwar neighbourhoods are characterised by uniform and affordable architecture, wide
open spaces, and arigid, rational urban layout. Alithough progressive at the time, decades
of evolving planning ideals have pushed them out of contemporary urban design. Still, they
embody values and ambitions of a distinct era and therefore ask for a thoughtful approach.

This creates a tension field between preserving the existing situation as much as possible
and reshaping it to reflect contemporary ideas and ideals. To explore this spectrum, two
extremes were tested: and . The cultural conser-
vative approach keeps interventions modest and closely aligned with existing structures and
character, whereas the anything goes approach permits new ideas to override or reinterpret
the inherited fabric. Neither direction is inherently better or worse; each leads to different out-
comes depending on the project’s ambitions and the stance a designer chooses to adopt.

6.2.1 Cultural conservatism

This alternative was designed with the intention of keeping the existing urban fabric as intact
as possible. Interventions are limited to small extensions such as rooftop additions or plinth
expansions, and only a few new volumes are introduced so that the open structure of the ori-
ginal plan remains intact. This approach restricts the available building footprint for manufac-
turing and therefore limits the range of businesses that can be accommodated. Expanding
the plinth also inevitably introduces functions onto residential streets, creating friction with
the framework.
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6.2.2 Anything goes

Anything Goes replaces some existing buildings with larger volumes that extend into the
courtyards, significantly reshaping the structure of the block and reducing its green space a
lot. These new buildings have a lot of architectural and typological freedom and do not ne-
cessarily align with the postwar context. The introduction of larger additions makes it easier
to redefine the block's relationship with the surrounding streets, allowing for more entrances
onmultiple sides and that more closely line up with the 3R’s.




6.2.3 The alternatives on street level
Itisimportant to see both options in more context than just the block itself to test what Elevation of twoblocks along
influence their designs have onthe street. For this the two alternatives were tested along the /7" et staton

Colijnstraat (the service alley in the Nolensbuurt) and its adjacent blocks. anything goes

The current streetscape is quite barren. The only functions present occupy former garages,
which do not have any connection with the street and are usually closed with shutters. The
opposite side of the street is used primarily for loading and unloading the shops located on

the shopping street.
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Inthe cultural conservative alternative, the old garages are replaced with buildings of a bigger
footprint and height meant for productive uses. By expanding and redesigning the plinth

of existing walk-up flats, businesses gain the opportunity to have their storefronts onthe
corners, introducing some degree of street life. In this version, the green courtyards remain
directly accessible from the street.

The anything goes variant transforms the streetscape almost unrecognisablely. Productive
spaces are not confined to the street edge, as the block opens up to larger halls situated
within the courtyard. The new buildings placed on the left (west) side of each block are larger
inscale. The generous plinth also allows for other functions to activate the street such as
residential lobbies or commercial spaces.
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To understand how the framework shapes block and street levels
and how manufacturing can be integrated within these scales, three
representative blocks were developed in further detail. These blocks
were selected to cover different challenges and are spread across
the neighbourhood, each offering distinct spatial conditions that
influence their design.

Block 2: Underutilised space

Block 1: Applying patterns

Block 3: Reusing buildings

om 100m 200m 4




6.3 Block 1: Applying patterns

Through the approach of testing two different variants, it became clearer where and how
interventions on this scale could take place. Combined with the developed patterns, this
informed the final design of the blocks along the Colijnstraat.

The outcome leans towards the anything goes approach, allowing a more diverse mix of
building footprints and greater architectural and typological freedom. This enables most
productive functions to front the service alley, while the residential streets remain primarily
residential. New buildings form a defined street wall, defining public space and preventing
businesses from fencing off their plots along the street. Roofs are activated to demonstrate
additional spatial potentials such as sports facilities, community gardens, or energy roofs.

The block on the top-left incorporates more of the cultural conservative approach, preser-
ving more of the existing fabric while still enabling productive functions. This is possible,
because the adjacent street is part of the service alley and thus zoned as ruis, allowing for
functions other than residential. This is done through extending the plinth of the building
towards the courtyard.

P1Home-based business Thisis just a selection of the
more obvious patterns, as more
patterns were applied for this

design
P20 Energy roof For amore detailed drawing
of what buildings remain, and if
— P26 Interior flip the new ones host residential

or manufacturing functions, see
Appendix 5

N . P21Greenroof

P25 Touching walls

g 3 P6 Sportsat
P28 Messy backside LS e ' 2 ahighlevel

/5 Noise allows for noise

/7180/20



The proposed changes will not occur overnight; rather, they should be able to grow orga-
nically from existing dynamics within the neighbourhood or city. A small, improvised work-
shop insomeone's living room, for example, might gradually develop into a larger live—work
building. The process can also move in the opposite direction; where the restructuring and
densification of the neighbourhood, initiated by the municipality, is paired with the creation of
larger production spaces.
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losocome sy roomsin dwelings.
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Productive functions are able

to grow withinexisting buildings
or by replacing existing ones by
o a9 buildings with a bigger footprint.
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Productive functions are an
integrated part of the neighbour-
hood, and new developments
take thisinto account.
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A sneak peek of a workshop
located in one of the new
buildings, providing local works-
pace and vocational training
placements for students of the
nearby technical school.




6.4 Block 2: Underutilised space

Making use of underutilised spaces also creates opportunities for developing productive
programmes. In the Nolensbuurt, this could happen along the metro line, where a strip of
roughly 20 metres in width offers room for a diverse mix of functions. In the framework, this
street (Johan de Wittsingel) is already designated as ruis because of the noise generated

by the metro, which makes it suitable for locating productive functions. As this is located
close to ametro station, this can be combined with housing provided the design accounts
for environmental disturbance (see for example the patterns Interior flip (P.26) or Transitional
functions (Z.7)). This also gives the street more meaning than just hosting productive uses
(see pattern 80/20 (Z1)).

The block adjacent to this street has also been redesigned, replacing the long slab with new
buildings to form two clearly defined blocks. The side towards the metro line is more suitable
for productive programmes, while it would be logical to develop residential buildings on the
spaces located on the other side.

Transitional functions
between productive
and residential functions

Less sensitive functions
located towards noisy

infrastructure
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6.5 Block 3: Reusing buildings

Postwar neighbourhoods often contain unused buildings such as former garages or schools,
and the Nolensbuurt is no exception. Next to the metro station stands an old school listed for
demolition to make way for new housing. While densification projects like this one near public
transit are logical, these buildings also offer the potential for affordable spaces for manufac-
turers (see pattern New ideas need old buildings (P.22) and Affordable spaces (P.31)).

To accommodate both needs, the design takes the building’s structure as a starting point.
Essentially, the school consists of three parts: a large-volume space with a ceiling height of
around 3,5 metres, wrapped by a three-storey volume, with two additional wings attached. In
the proposal, the two large volumes are retained and repurposed for productive uses, while
the two wings are demolished to make room for housing. Higher densities are appropriate
here due to the proximity of the metro station. This approach allows for both the densification
of the neighbourhood and affordable manufacturing space, while preserving built heritage.

Demoalished for
new development

Retained for
productive functions

-
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6.6 Public space design

With the renewal of the Nolensbuurt and the introduction of urban manufacturing, the

public space also needs to be reconsidered. The clearest example of this is the Colijnstraat.
Currently, it is dominated by paved surfaces to accommodate loading and unloading for the
shops on the adjacent shopping street, as well as parking. With the redesign of the adjacent
blocks, however, the Colijnstraat becomes more active as new businesses open ontoiit. This
brings additional (heavier) traffic, which is directed onto a carriageway marked by Stelcon-
plates. Where possible, traffic flows are separated by a green strip. In front of the manufac-
turing units, a productive pavement of Stelconplates is used to visibly signal the presence of
productive functions in the public realm.

Current situation of the Caolijn-
Straat.

Oom 25m 5m
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Redesign of the Colijnstraat.

Green strips divide traffic flows
where possible.

Difference in pavement marks
different domains on the street.

Productive pavement of Stel-
conplates in front of manufactu-
ring businesses.
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Alively Coliinstraat where pro-
ductive functions are supported
through the introduction of

new buidings that are able to
accommodate manufacturing
activities.
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Residential streets in the Nolensbuurt are currently dominated by parking, often with two
rows of perpendicular spaces flanking the carriageway. With the introduction of new func-
tions and additional housing, parking will need to remain, but in a reduced form (two metro
stations are located in the Nolensbuurt after all). One option is to replace perpendicular par-
king with parallel bays, freeing up space for more greenery, wider pavements, or to be able to
expand the plinth or block.

The quality of the existing paving is also quite poor and would benefit from an upgrade. This
could be combined with removing curbs from the street, so that the street becomes less
divided, making it easier for pedestrians to claim more space.
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Aresidential street in the Nolens-
buurt featuring improved public
space through incorporating
more greenery and higher-
quality paving.
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6.7 The architecture of different building typologies

Broadly, three building typologies are introduced in the design: residential buildings,
live—work buildings, and work buildings. Each requires its own architectural logic withina
productive neighbourhood. For residential buildings for example, it is most appropriate to
position supporting functions such as parking or technical rooms towards the more disrup-
tive activities (see ambition pattern Good transitions (A.3)). Pure work buildings, meanwhile,
must integrate themselves carefully into the neighbourhood by activating any voids created
by their building (see ambition pattern Activating voids (A.2)) and by maintaining a clear
distinction between their front and back sides (see patterns Public frontage (P10) and Messy
backside (P.28)).

For purely residential buildings, architects should draw inspiration from the system-built
characteristic of postwar architecture Contemporary interpretations of this are encouraged,
such as building with timber. This could include employing a somewhat repetitive facade
rhythm or arestrained colour palette. To reflect the introduction of productive functions
within these neighbourhoods, the use of raw materials such as exposed concrete or steel
beams could also be appropriate.

Figure 6.2: A repetative facade

“ " I " ‘ using contemporary materials
! \\ designed by Tectone. Source:
| I I I | \ Lallement, 2020,

" " || ’ \ Figure 63: Exposed concrete

A used by OZ Architectsin Am-
sterdam. Source: Studio-
ninedots, nd.

Figure 64: Exposed metal
structure inresidential building
inBasel Source: Esch Sintzel
Architekten, nd.

| Figure 65: Metal sheets as
;‘.-Ilp materialisation for a residential
building design by Wokshop.

g . Source: Studio-
|Im. - — T — ninedots, nd
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Pure work buildings have considerable architectural freedom. While their design should
remain functional, it should also be expressive to avoid the monotonous buildings seenon
industrial estates. Strategies might include the use of bold colours or the exaggeration of
certain elements, such as staircases leading to a publicly accessible rooftop. It is important,
however, to ensure that these buildings engage with their surroundings rather than turning
inward. This can be achieved, for instance, by incorporating (semi-)transparent materials
(see the pattern Transparency (P.27)).



Figure 66: Colourful office
building designed by MVRDV.
Source: Renou & Drobny, nd.

Figure 6.7: Market hallin Stock-
holm designed bjj Tenglbom
using (semi-)transparent materi-
als. Source: Gerlach, 2016.

These buildings should avoid overly specific designs and instead incorporate a degree of
flexibility, allowing occupants to adapt the space to their needs. This can be achieved, for
example, by creating an overarching, oversized structural framework in which individual pro-
grams or functions are arranged separately, enabling a wide variety of potential uses.

Figure 68: The School of Fine
Arts in Nantes consists of
stand-alone volumes inside are-
novated industrial hall. Designed
by Franklin Azzi Architecture.
Source: Boegly, 2017.

Figure 69: Revitalised steel
factory in Pittsburgh. Home to
advanced manufacturing firms
and organisations. Source:
RIDC,nd.

Live-work buildings should strike a balance between the two other typologies. This involves
drawing inspiration from the system-built architecture of postwar neighbourhoods while
having the flexibility to experiment with colour palettes and material choices like the work
buildings do.

Figure 610: Housing projectin
Melbourne by Austin Maynard
Architects. Source: Ross, 2023,
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Figure 611: Colourful housing
project designed by Belatchew
Arkitekter in Uppsala using steel
on the facade. Source: Lindman,
nd.
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6.8 Assessing liveability

As concluded earlier, the Nolensbuurt currently performs poorly across almost all dimen-
sions used to assess liveability (housing stock, physical environment, social cohesion and
safety, only scoring well at amenities). Although it is difficult to quantify the extent to which the
designinfluences each of these dimensions, all are addressed in some form.

The housing stock is addressed through the redesign of neighbourhood blocks, where addi-
tional dwellings are introduced either by replacing existing buildings with higher-density ones
or by adapting current buildings to allow for housing on rooftops. Importantly, the intervention
should not only increase the number of dwellings but should also diversify housing typolo-
gies, responding to the currently highly monotonous housing market in the Nolensbuurt.

The physical environment is also addressed through the design. While a portion of the exis-
ting green space (largely consisting of underused grass fields) is used to build new buildings,
the neighbourhood’s green structure along the waterways is upgraded, strengthening its
connection to the broader green network of Schiedam. In addition, streets are redesigned to
provide more space for slow traffic and high-quality greenery. When it comes to amenities,
the neighbourhood already performs relatively well but is further strengthened through the
addition of new functions within the neighbourhood.

Social cohesion is more difficult to measure directly; however, the emphasis this thesis pla-
ces on the social embedding of manufacturing is expected to contribute positively. Manufac-
turing businesses can offer employment opportunities for local residents, support neigh-
bourhood initiatives (for example by opening workshops outside working hours), or facilitate
everyday encounters through new shops. Safety is similarly difficult to quantify, but increased
activity throughout the neighbourhood is likely to result in more eyes on the street, which may
contribute to animproved sense of safety.

6.9 Addressing late modernism

While the Nolensbuurt follows a relatively classical urban structure with clearly defined
blocks arranged in a grid, the nearby neighbourhood of Groenoord Noord, developed only a
decade later, represents a completely different interpretation of modernist planning prin-
ciples. As the satellite image illustrates, Groenoord Noord lacks clearly articulated urban
space as buildings are positioned as freestanding objects, forming ensembles, surrounded
primarily by car-oriented infrastructure and large expanses of undefined green space.
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Figure 612: Satellite image of
Groenoord. Source: Google,
2025

Area of potential intervention



It becomes immediately clear that the design strategies proposed for the Nolensbuurt,
which relies on the earlier defined block typologies, would operate very differently in Groen-
oord Noord. The neighbourhood is dominated by ensembles of deck-access flats reaching
up to thirteen storeys. Preliminary design testing shows that these ensembles could theore-
tically accommodate buildings with footprints exceeding 15.000 m2. While this scale could
enable forms of manufacturing requiring larger spaces, inserting such volumesinto the
existing fabric would generate substantial voids, posing significant challenges not only for
maintaining but also for enhancing liveability and spatial quality.

An alternative approach would be to introduce new buildings on the extensive parking areas
that characterise the neighbourhood. The most logical site for such aninterventionis the
parking zone adjacent to the Hof van Spaland tram stop (see figure 612). Rather than placing
asolitary building for manufacturing here, a combining production
with residential or other programmmes could contribute to the neighbourhood's vitality. Resi-
dential entrances could be oriented toward the livelier or quieter sides facing the shopping
centre or the courtyard of the ensemble, while access for manufacturing activities could be
directed toward the busier Mozartlaan (the principles of the 3 R's are also implementable
here).

If additional buildings within the ensembles are not desirable, another strategy would involve
adapting existing structures by to accommodate functi-
ons other than storage, similar to interventions implemented in the Bijlmer (see the reference
study on page 52). Such spatial interventions would not only make better use of underutilised
areas but also address the functional homogeneity that characterises the neighbourhood.

Although Groenoord Noord would deserve a dedicated design proposal, this lies beyond
the scope of this thesis. The purpose of this example is to demonstrate that neighbourhoods
without the block typologies defined in Chapter 4, and characterised instead by large-scale
ensembles, require more carefully tailored, case-by-case spatial strategies to enable the
integration of urban manufacturing.
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This thesis advocates a broader application of mixed-use
development in urban areas by integrating manufacturing functions.
Integrating such functions into existing neighbourhoods often
presents challenges, as manufacturing can appear to conflict with
residential uses. The research therefore focuses on addressing

the specific challenges of introducing urban manufacturing into
postwar neighbourhoods and proposes solutions through a pattern
language that supports integration while maintaining or enhancing
spatial quality and liveability. The main research question guiding
this work is: How can urban manufacturing be integrated in a way
that contributes to the spatial quality and liveability of postwar
neighbourhoods? Four subquestions were formulated, which
together provide an answer to the main question.

What defines urban manufacturing, and how can it be integrated to influence
the spatial and operational logic of urban areas?

Urban manufacturing is defined not only by its physical location within city boundaries, but
also by the extent to which production activities are embedded in and oriented towards the
urban context. It encompasses a wide spectrum of businesses, from individuals making
products at home to fully fledged factories, each with distinct spatial, operational, and en-
vironmental characteristics. This diversity makes simple classifications by scale or sector no
longer effective. Instead, businesses must be assessed based on their actual performance.

The integration of urban manufacturing into cities must be supported through revised
zoning policies, which are often operationalised through the 5R-framework (Rust, Reuring,
Ruis, Ruig, and Reus). This framework indicates which functions are suitable for particular
areas based on theirimpact on their surroundings. Combined with the need to evaluate
businesses on real operational characteristics rather than assumed categories, this led to
the development of the Function Filter. This tool helps determine which functions can be
accommodated within each R of the framework, ensuring that every business can find an
appropriate place. It also should help to prevent easily mixable functions from occupying
scarce industrial land, which should be reserved for activities that genuinely require distance
from sensitive functions.

When manufacturing is integrated into urban areas through such frameworks and tools, it
can positively influence the spatial and operational logic of cities by enabling local circular
practices. Circular activities such as repair, refurbishment, and remanufacturing become
more accessible when productionis located close to consumers, facilitating shorter material
flows, stronger local synergies, and reduced dependence on distant resource extraction.

What typologies characterise postwar neighbourhoods, and how can liveabili-
ty be identified and defined within them?

Postwar development in the Netherlands is very diverse; five major neighbourhood typolo-
gies can be distinguished, each with their own densities and spatial structures. Among these,
the garden city high-rise neighbourhoods show exceptionally low GSls, being the result of
extensive open spaces and an underused ground plane, which provides potential for spatial
transformation.

These neighbourhoods display a clear set of recurring typologies across multiple sca-

les. Starting with the building scale, three main residential types can be distinguished:
ground-access terraced houses, walk-up apartments, and deck-access apartments. Ter-
raced houses offer the highest potential for integrated productive activity due to their direct
street connection and bigger footprint. Walk-up and deck-access buildings are more limited
internally, but their ground-floor storage zones provide opportunities for repurposing into
small-scale productive uses.
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At the dwelling scale, analyses of time zones, nuisance sensitivity, and programmatic tem-
perature reveal that rooms differ greatly in their capacity to coexist with productive functions.
Bedrooms for example are very sensitive to nuisance, while storage spaces or bathrooms
show higher tolerance and may act as buffers when designing with a mixed-use programme.
Infrastructural typologies further shape opportunities for urban manufacturing: traffic arteries
and service alleys are the most suitable due to their tolerance for noise and logistics, shop-
ping streets offer limited potential, and local arteries require case-by-case assessment.
Residential streets, remain the most sensitive and can only support low-impact or home-ba-
sed production.

Liveability is an inherently subjective and dynamic concept shaped by both environmental
quality and human experience. Mapping liveability across the MRDH shows that low-scoring
neighbourhoods do not correlate strongly with any single neighbourhood type, undersco-
ring that spatial form alone does not determine liveability. Instead, liveability emerges from
the interplay between many different factors such as the quality of the physical environment,
the availability of amenities or preserved safety.

How can a pattern language inform the integration of urban manufacturing whi-
le preserving liveability and spatial quality?

The pattern language developed in this thesis provides a structured approach for integra-
ting urban manufacturing into postwar neighbourhoods while safeguarding liveability and
spatial quality. It comprises an interconnected set of nearly fifty multi-scalar patterns, distilled
through literature review, case studies, and design testing.

At the core of the language are five ambition patterns, which articulate the overarching
principles that should always be addressed when introducing manufacturing into residential
environments: Socially embed manufacturing (A1), Activating voids (A.2), Good transitions
(A.3), Quality urban environment (A.4), and Enable manufacturing (A.5). Each ambition is
supported by a network of zoning and practical patterns that together offer pathways for
implementation. The domains in which these ambitions can be realised vary: ambitions such
as A5 depend on patterns across all scales and levels of abstraction, whereas A.2 is rooted
more strongly in small-scale, practical interventions.

These differences also imply variation in the actors required for implementation. Ambitions
tied to larger-scale or more abstract patterns often rely on municipal steering while ambitions
grounded in smaller-scale patterns can involve a more diverse set of actors, such as resi-
dents, local entrepreneurs, housing associations, or community organisations.

How can the pattern language be spatialised into a design for a postwar neigh-
bourhood?

Spatialising the pattern language in the Nolensbuurt demonstrates how its multi-scalar logic
can guide the transformation of a postwar neighbourhood into a productive, liveable urban
area. At the neighbourhood scale, the 3R-framework was applied to existing infrastructure,
defining appropriate zones for different functions, while also integrating the green structure
as akey spatial layer.

At the block scale, testing two contrasting design approaches (cultural conservatismand
anything goes) highlighted the spectrum of interventions possible within postwar contexts.
This informed the detailed design of three representative blocks, demonstrating how manu-
facturing can be integrated by applying the pattern language. The patterns proved adaptable
across varying spatial conditions, guiding distinct design decisions for each block. Although
the impact of the design on liveability is difficult to quantify, the introduction of new functi-

ons, improved use of underutilised space, architectural enhancements for new and existing
buildings, and redesigned streets collectively contribute to a more vibrant urban environment
with more spatial quality, which all certainly do not decrease liveability in the Nolensbuurt.
The exercise confirms that the pattern language provides a structured yet flexible design
approach, enabling the integration of urban manufacturing without compromising spatial
quality and maintaining liveability of the neighbourhood.



This reflection is the outcome of a continuous process of critical
self-evaluation carried out throughout the development of the thesis.
The reflectionis structured into several sub-chapters, reflecting

on aspects as decisions, methods, and outcomes tracing how the
research and design came to be.

Limitations

Amajor limitation of this thesis is the lack of interviews or engagement with anyone outside
of the university. This constrains the practical applicability of the findings, as the results have
not been anchored inlocal knowledge. Engaging with a representative from the Munici-
pality of Schiedam, for instance, could have strengthened the feasibility of the proposed
designs and recommendations, or facilitated connections with organisations and residents
inthe Nolensbuurt. Such contact might have provided valuable insight into how inhabitants
currently experience their neighbourhood and whether the proposals of this thesis align
with or address their concerns. | attempted to reach out to a manufacturing-related business
operating in the Nolensbuurt to better understand local business conditions, but this was
ultimately unsuccessful.

Scientific relevance

Scientific research on urban manufacturing is by no means a novelty. Some papers dive
deeper into the question of how urban manufacturing is related to the circular economy

like research by Hausleitner et al. (Urban Manufacturing for Circularity: Three Pathways to
Move from Linear to Circular Cities, 2022) and Tsui et al. (The Role of Urban Manufacturing
for a Circular Economy in Cities, 2020). Whereas others focus more on the socio-econo-
mic factors related to urban manufacturing like Orban et al. (Who benefits from productive
activities?, 2021). Oftenitis the case though, that literature on urban manufacturing focuses
onwhy it should return to urban areas (Tsui, 2023), and neglects the spatial challenges that
come with reintegrating manufacturing.

While certain studies, such as those related to Cities of Making, propose spatial strategies for
designing with manufacturing, very few studies have explored concrete design proposals.
Thisis problematic as manufacturing is often associated with big buildings and nuisance and
thus need clever design interventions to be properly fitted into the urban fabric. This thesis
tries tofill this knowledge gap by showing how urban manufacturing can be integrated by
proposing a site-specific design as well as with the pattern language that has been develo-
ped.

Societal relevance

The disappearance of manufacturing in urban areas is problematic as it can result in the loss
of blue-collar jobs that trickle down to the economy of the city as a whole (Curran, 2007).
The removal of manufacturing out of our daily lives also caused the production processes to
turninto black-boxes, resulting in less understanding of the making of things (Sennett, 2008).
Lastly, urban manufacturing could play animportant role in the transformation to a circular
economy as the volume of waste streams present in cities can be utilised for new forms of
productive activity (Hillet al,, 2020), as well as making it possible to have circular strategies
located close to where people live. The integration of manufacturing in cities certainly brings
challenges as identified in this thesis, but could also act as a catalyst to bring new dynamics
into neighbourhoods that face challenges such as a programmatic homogeneity, decreased
liveability, and poor spatial quality.

Ethical considerations

The absence of direct engagement with residents of the Nolensbuurt or representatives
from the Municipality of Schiedam is my main concern. While my training in urban design pro-
vides tools to analyse and propose interventions, | am aware that my perspective is shaped
by experiences ina very different spatial and social context than the one that | am working
with for this thesis. The lack of local knowledge brings limitations, and it raises the question of
whether itis appropriate for me to propose a far-reaching design for such environments.
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Transferability

Developing typologies at multiple scales for postwar neighbourhoods has helped clarify
where particular design decisions are most appropriately applied. Because these typologies
were analysed at a broader scale than the Nolensbuurt alone, they hold relevance for other
postwar neighbourhoods as well. The most significant instrument for ensuring transferability,
however, is the pattern language. By its very nature, the tool is a way to generalise complex
topics into smaller bits of knowledge. The language developed in this thesis focuses specifi-
cally onintegrating urban manufacturing in a manner that supports liveability and spatial qua-
lity, and it should be used within that scope. For other dimensions related to urban manufac-
turing (such as circularity) alternative pattern languages may be more suitable, like the one
developed by Cities of Making (Hill et al., 2020).

While the tools and typologies developed are in some shape or form transferable, it should
be important to note that the outcome of the design phase is not. Although the designiis
based on the analysed typologies and pattern language, the site-specific spatial and social
conditions will always lead to other outcomes.

Relation with the master’s track and programme

The project evolved beyond a purely urban design focus, addressing broader, systemic
aspects of urbanism and situating manufacturing within alarger urban system. This required
aninterscalar approach, moving from the regional scale down to the smallest scales where
anurban designer canintervene, and every scale in between. The interscalar perspective,
combined with systematic and integrated thinking, aligns this thesis closely with the Urba-
nism track, as these are precisely the themes that characterise this degree.

Methodology

In previous projects, | have reflected on the interplay between research and design, often
concluding that both components informed one another, and thinking that | had developed a
solid understanding of how to integrate them in the upcoming projects. This thesis, however,
made me realise how easy itis to slip back into relying too heavily on one of the two.

With the way the graduation programme was set up, and the focus before the summer on
establishing an extensive foundation for the thesis with the development of a conceptual,
methodological and theoretical framework; it felt logical to lean more heavily into the theore-
tical side of the thesis. Although this groundwork ultimately supported later decision-making,
I became so focused on the theoretical dimension that my tutors had to pull me out of this
mode and had to force me to begin designing more. It was only after P2 and the summer
break that | started to use design and research in an intertwined way. Questions emerging
from design exploration regularly led to targeted research, and in turn, insights gained from
this research, informed new design iterations. Looking back, | enjoyed this phase the most,
as | gain more energy from designing and visualising than from solely conducting research.

Further reflecting on the second half of the graduation process made me realise that urban
design research cannot be fully predetermined. The programme’s structure, with its empha-
sis on developing the aforementioned frameworks early on, suggests that once these are
established, the remainder of the thesis becomes an application of predefined steps leading
to an expected answer. In practice, the project naturally shifted as new insights and design
challenges emerged. When preparing for P3, | revisited the methodology and research ques-
tions formulated in P2 and noticed that | had drifted away from some, prioritising others, and
yet the work | was doing still felt conerent and productive. This made me realise that research
could also develop alongside design decisions and research findings, as the relevance of
certain questions or methods shifts with the project’s direction. While a clear methodological
backbone remains essential, urban design is not a controlled scientific experiment with a sin-
gle correct outcome. Itis a subjective and iterative process, and sometimes it could be more
meaningful to reflect afterwards on how research and design informed one another than to
rigidly adhere to a predetermined methodological script.
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Reflection on the design context

Atfirst, | found it difficult to form a clear opinion on the spatial qualities of postwar neighbour-
hoods, and in some ways this is still the case. | realised that there is no single or definitive
answer to what the values of postwar neighbourhoods are; these largely depend onthe
individual's perspective and design experience. Some may see the extensive green spaces
as the main quality of these neighbourhoods, while others might appreciate the distinctive
architecture. The following paragraphs summarise my own reflections, developed through
working within postwar contexts thoughout this thesis:

Starting with the open blocks of postwar neighbourhoods that often centre around an open
lawn which reflects the original intent to provide inhabitants with ‘light, air, and space’. This
design principle remains one of the main spatial qualities of the dwellings within these blocks
as the unobstructed views and generous access to daylight that result from this layout are
important assets and should be preserved as much as possible.

One of the downsides of these building blocks is their relatively low density and functional
monotony. They predominantly consist of walk-up or deck-access apartment buildings of
similar size and accommodate almost exclusively residential functions. Interventions within
the block should thus focus on introducing other types of dwellings, but most importantly
other functions than residential (such as manufacturing). While doing this, and introducing
new volumes within a block, it is essential to design the massing in a way that preserves the
qualities of light, air, and space that define housing within postwar neighbourhoods. This can
be achieved, for example, by limiting the height of new volumes to minimise theirimpact or by
intensifying existing building footprints (through replacing them with higher buildings).

Although the publicly accessible lawn at the centre of the block was originally intended to se-
cure light, air,and space, and to serve as a place for the community to use, it can be conclu-
ded that these spaces often do not function as intended and remain underused. Preserving
the spatial qualities of postwar neighbourhoods therefore does not necessarily depend on
retaining these lawns, but rather on carefully considered massing that can possibly use up
this lawn. This approach allows for more flexibility when working within postwar neighbour-
hood contexts, enabling adaptation rather than rigidly preserving their original layouts.

An additional argument for building on these lawns is the current abundance of green space
inmany postwar neighbourhoods due to the repetition of the blocks, which may partly
explain their underusage. By concentrating public space more by reducing the central lawns
within blocks, residents are encouraged to make greater use of the remaining green struc-
tures, where the strong green—blue networks typical of these neighbourhoods become
particularly relevant. While block-level green spaces often lack spatial quality, the neighbour-
hood-wide green structure has greater potential to function as a connected system that
extends across the border of the neighbourhood, creating more meaningful public green
space.

Finally, the architecture characteristic of postwar neighbourhoods is largely defined by sober
and rigid residential blocks. This appearance is the result of the large-scale industrialisation
of constructionin response to the high demand for housing at the time. Although this archi-
tecture is not always appreciated today, the conditions that shaped it may be more relevant
than ever. New construction in these neighbourhoods can draw on contemporary forms of
system-based or industrialised building methods, and have this reflected in their architecture.
Inaddition, an assessment should be made at the neighbourhood level to identify buildings
of particular architectural or representative value, in order to support informed decisions
when demolitionis considered.



Personal reflection

While itis certainly exciting to spend a year working on a topic |am very invested in, the auto-
nomy of the graduation process can also be unexpectedly confronting. Over the past year,

I have become increasingly aware of my own working style as | tend to operate in sprints
rather than in a steady consistent flow. \WWhen | have a clear sense of direction, | am able to
work focused and efficiently for long hours. However, when | lose that sense of direction, | can
become stuck, unsure of how to proceed. This was particularly evident around P2, where an
intense period of long days towards the deadline was followed by a period of disorientationin
which | struggled to identify the next steps.

Stepping away from the thesis during the summer break helped enormously. Taking time off
and traveling abroad to visit inspiring projects (and sometimes secretly reading papers or
policy documents) allowed me to return to the thesis with new ideas. This made me realise
that for me creativity cannot be forced. When | become stuck, it is often more productive to
shift my attention elsewhere and return later with a fresh perspective.

| also realised that my sprint-based working method has another consequence: during pe-
riods of high productivity, | generate large amounts of material in a relatively short time. This
makes it easy to lose oversight of what has been produced and what insights have emerged
fromit. Asaresult, | sometimes found it difficult to clearly articulate the reason behind certain
decisions. While these decisions felt coherent to me after months of immersion, this was not
always immediately evident to others who engaged with the project every now and then.
This made me recognise the importance of not only producing work, but of taking deliberate
moments to step back, review, and synthesise.

Design reflection

lalso want to reflect on the outcome of the design itself. Looking back at my initial pitch
during the early weeks of the graduation programme, | questioned whether integrating
manufacturing into a neighbourhood was truly a good idea, given the potential nuisance and
pollution. At the time, | suggested that “if we want to use space more efficiently, maybe our
cities have to become more unpleasant.” Now, | asked myself: will the Nolensbuurt actually
get worse when my designisimplemented, or is it really possible to integrate manufacturing
without compromising quality of life?

Ultimately, this thesis has been about preventing degraded neighbourhoods with the integra-
tion of urban manufacturing by maintaining spatial quality and liveability. | hope that | have at
least partly succeeded in that. For example, the addition of productive functions in postwar
neighbourhoods like the Nolensbuurt has the potential to inject new life into these areas. And
though the demolition of buildings should not be considered lightly, it creates opportunities
tointroduce a wider variety of programmes beyond residential use (as well as ensuring no
netloss of dwellings). Much of the nuisance traditionally associated with manufacturing

can be mitigated through architectural design, which contains noise, vibrations, and odours
within buildings. Urban design measures, such as volume studies and street layout, further
reduce impacts, showing that, with careful design, manufacturing can also be integratedina
pleasant way.
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Appendix
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ADT I







Appendix 1- Historical analysis

1890 - Residential and manufacturing mixed on a fine grain

1920 - Expansion to the river with the development of a new harbour



1940 - New harbours get developed as production shifts more towards the river

1960 - Development of the industrial estate Spaanse Polder



2025 - Manufacturing and residential are almost completely separated



Appendix 2 - Design testing footprint
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Appendix 3 - Design test




Appendix 4 - Nolensbuurt analysis
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Appendix 5 - Volumes of the design
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This thesis advocates a broader application
of mixed-use development in urban

areas by integrating manufacturing
functions. Integrating such functions into
existing neighbourhoods often presents
challenges, as manufacturing can appear
to conflict with residential uses. The
research therefore focuses on addressing
the specific challenges of introducing
urban manufacturing into postwar
neighbourhoods and proposes solutions
through a patternlanguage that supports
integration while maintaining or enhancing
spatial quality and liveability, which is tested
through a design for the Nolensbuurt,
Schiedam.




