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make compact work
Patterns of densification and intensification of functions in live work environments in 
Zaanstad, Metropolitan region of Amsterdam.



2/80source: Port of Amsterdam. (2013). Het Noordzeekanaalgebied in 2040 [image]. Retrieved from: https://www.portofamsterdam.com/nl/nieuwsbericht/het-noordzeekanaalgebied-2040
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industrial areas of the past 30 years

source M.1: GIS mapping, Gemeente Amsterdam. (2011). Structuur Visie Amsterdam 2040. Amsterdam, The Netherlands: Gemeente Amsterdam.
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Issued business and harbour areas in North Holland 2009-2018 (net  hectares)

source: Provincie Noord-Holland. (2019). Monitor Werklocaties Noord-Holland 2019. Haarlem.; Versteegh, B., et al. (2019). Monitor Plabeka: Ontwikkelingen werklocatie markt MRA 2018-2019. Metropool Regio Amsterdam.

Issued business and harbour areas in Zaanstreek Waterland 2009-2018 (net  hectares)

pa
rt i

pa
rt ii

pa
rt iii

pa
rt iv

co
n

clu
sio

n
s



5/80source M.2: GIS mapping, Gemeente Amsterdam. (2011). Structuur Visie Amsterdam 2040. Amsterdam, The Netherlands: Gemeente Amsterdam.; 
Maak.Zaanstad. (2016). Maak.Zaanstad. Retrieved from: https://doi.org/10.1017/CBO9781107415324.004.
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transformation locations

source M.2: GIS mapping, Gemeente Amsterdam. (2011). Structuur Visie Amsterdam 2040. Amsterdam, The Netherlands: Gemeente Amsterdam.; 
Maak.Zaanstad. (2016). Maak.Zaanstad. Retrieved from: https://doi.org/10.1017/CBO9781107415324.004.

pa
rt i

pa
rt ii

pa
rt iii

pa
rt iv

co
n

clu
sio

n
s



7/80source: Zoelen, B. (2020). Is Buiksloterham straks echt zo groen en circulair? Het Parool. Retrieved from: https://www.parool.nl/amsterdam/is-buiksloterham-straks-echt-zo-groen-en-circulair; Steeds minder plek voor bedrijventerreinen in Amsterdam. 
Het Parool. Retrieved from: https://www.parool.nl/amsterdam/steeds-minder-plek-voor-bedrijventerreinen-in-amsterdam

pa
rt i

pa
rt ii

pa
rt iii

pa
rt iv

co
n

clu
sio

n
s



8/80

su
sta

in
a

bility

link to innovation
economic development 

climate concerns 
intellectual property

shift localism 
clusters

co
m

pa
ct city 

eco
n

o
m

y | em
plo

ym
en

t

kn
o

w
led

g
e a

n
d tech

n
o

lo
g

y

so
ciety

trends & opportunities

pa
rt i

pa
rt ii

pa
rt iii

pa
rt iv

co
n

clu
sio

n
s



9/80

the worlds top exporters in 2018

the netherlands

germany

china

usa

source: Amores, R. (2019). Mapping Exports by Country Around the World. [image]. Retrieved from: https://howmuch.net/articles/the-worlds-biggest-exporters-2018
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10/80source: No author: Tony Garnier from An Industrial City [image] (2016). Retrieved from: https://senacatal.wordpress.com/category/arch-222/

Tony Garnier, Une Cité Industrielle 1917
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industry 4.0 
cyber physical systems
internet of things
networks

industry 2.0
mass production
assembly line
electrical energy

industry 3.0
automation
computer
electronics

industry 1.0
mechanisation
steam power
weaving loom

1784 1870 1969 TODAY

technological change altering the spatial manifestation of industries
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out

Manufacturing 
Production

Automated agriculture
Energy harvesting

Logistics

Human residence 
and entertainment

Deindustrialisation
Shift to service industry

rural pheriphery
back - stage

urban core
front - stage

reshoring
mixed-use of

commercial, services
residential

industries 
(re)located

problem statement

leading model
autonomous, stand alone 
industrial/ business park

urban development
densification 
mixed-use 

industrial sprawl
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? ?
?

Eco Industrial park

rural pheriphery
environmental remediation

urban core
         compact city

Connecting means of production with the 
city’s creative and constructive spirit

 vision of a vibrant compact live and work city

conflict: 
densification 
industrial integration
liveability 
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14/80source: Left: Zoom.nl. (2015). De Zaanstreek in volle glorie - water houten huizen, molens en industrie [image]. Retrieved from: https://zoom.nl/foto/overig/de-zaanstreek-in-volle-glorie---water-houten-huizen--molens-en-industrie.2503725.html;  right: 
IFIZK. (n.d.) Festival Zaanse Industriecultuur [image]. Retrieved from: https://www.ifikz.nl/

why zaanstad
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+300.000 homes mra

+20.000   homes zaanstad

natura 2000

schiphol

western harboura’dam

15source: PDOK geo data, GIS mapping
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research question

How can urban industrial integration  in cities be combined with other functions  
to achieve densification and create qualitative  live - work environments?            f  

densification and intensification of usesintegration and revitalisation

test-location: Zaanstadgoal: compact live work environments

- 	 How can urban design patterns be used to mediate conflicts between industry and other functions, in particular housing?

- 	 To what extent can industry be integrated in the city with regard to liveability? What are the spatial limits?

- 	 What is the adaptive capacity of the proposed design? 

- 	 What criteria should guide contemporary compact and mixed-use spatial development and transformation? 

Subquestions: 
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theoretical framework
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2020

scenarios

speculate on the future 
plausibility of integrating 
industries in cities

responding to global 
trends,  technological 
developments, political 
decesions

pattern language

spatial planning guidelines 
& instruments supporting 
incorporation of industries in cities, 
preventing industrial sprawl

* Grand Urban Rules 
* City of Making

spatial model
research by 
design

spatial model: liveable, 
vital mixed-use dev. 
that  includes tech-
innovations and addresses 
environmental concerns 
and re-establishes the 
connection between cities 
and industry 

intended outcomes
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rq

Research by Design
PART IV

Scenarios
PART III

Theory 
Case Study & Transferability 
Spatial Contextual analysis 
Interviews

Future of Industries
Economic Profile 
Preliminary Analysis

Koog aan de Zaan

Achtersluispolder

Spatial Qualities 
PART II

Definition of the Project
PART I

roadmap
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part ii

Spatial Qualities
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


        





 

        






- 


- 







- 



- 


- 





- 




source: Gemeente Amsterdam. (2007). Investeringsbesluit Buiksloterham. Amsterdam, The Netherlands: Gemeente Amsterdam.
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“A set of connected patterns provides a framework upon which any design can be anchored. The
patterns do not determine the design. By imposing constraints, they eliminate a large number of
possibilities while still allowing an infinite number of possible designs.”

Salingaros, 2000
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patterns can be used to steer urban design
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Christopher Alexander - Pattern Language

“the idea of a diagram, or pattern is very simple. It is an abstract pattern of physical relationships 
which resolves a small system of interacting and conflicting forces, and is independent of all other 
forces, and of all other possible diagrams. The idea that it is possible to create such abstract 
relationships one at a time, and to create designs which are whole by fusing these relationships – 
this amazingly simple idea is, for me, the most important discovery … 

http://journals.cambridge.org Downloaded: 06 Dec 2012
IP address: 145.94.225.107http://journals.cambridge.org Downloaded: 06 Dec 2012

IP address: 145.94.225.107source: Alexander, C. (1979). A timeless way of building. New York, The  United States of America: Oxford University Press.;  Salingaros, N. (2000). The structure of pattern languages. Architectural Research Quarterly, 4 (2), 149-162. 
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patterns are interrelated on multiple scale levels
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“... what demonstrates the patterns’ inevitability is their connection to fundamental patterns 
of human behaviour and movement. Many human functions and interactions are facilitated 
by the proposed urban geometry, and we could graphically link behavioural patterns to these 
architectural patterns directly.”

Salingaros, 2000

OPENINGS TO THE STREET ACTIVITY POCKETS

source:  Salingaros, N. (2000). The structure of pattern languages. Architectural Research Quarterly, 4 (2), 149-162. 
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http://journals.cambridge.org Downloaded: 06 Dec 2012 IP address: 145.94.225.107

http://journals.cambridge.org Downloaded: 06 Dec 2012 IP address: 145.94.225.107

patterns connect space and activities
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F.  Form and urban integration
P.  Plan and Programme
N. Network and Connectivity
E.  Environmental Quality
z.   addition from Zaanstad
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Qualitative 

Framework

qualitative framework

Sources of relevant theories *

•	 Manufacturing : Cities of Making (COM), Productive BXL 
(PBXL), Oram (O), Design of Urban Manufacturing (DUM), 
Working Cities (WC)

•	 Industrial Intensification: London Industrial Intensification 
(LII)

•	 Compact City: Grand Urban Rules (GUR), Metromix (Mx), 
Hoppenbrouwer (H)

•	 Vitality: Jane Jacobs (J), Montgomery(M), Kevin Lynch (K) 

•	 Liveability: Dorst, Kotulla et al., Howley et al.,

M
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case study

B LBrussels case London case SShenzhen case
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London versionBrussels version Shenzhen version

transferability of patterns to zaanstad

x

x x
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5.
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spatial profiles
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SP.1 city centre compact

SP.2 urban ribbon dev

SP.3 village

SP.4 ribbon development

SP.5 inner city industry

SP.6 mixedworkingdistrict

SP.7 industry& harbour

SP.8 hembrug
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in relation to connectivity

31
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large & old industrial 
architecture

views over the water pocket parking

historic 
high street

zaanse patterns - live work - site visit

sp.3 village

source: photos made by author; map: adapted version from Gemeente Zaanstad. (2012). Ruimtelijke Structuurvisie 2020. Zaandam, The Netherlands: Gemeente Zaanstad. 

Spatial profiles
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Industries and other functions mixed horizontally or vertically

private 
balcony

alley to back 
storage

entrance to 
open terrain 
in the back

storage

highstreet

front

back street

access trhough parking

store front

presenting space

parking spaces for 
car company

loading

zaanse patterns - work - gis analysis

source: left: photos made by author; map: PDOK data bagverblijfsobjecten; right: google earth

pa
rt ii

pa
rt i

pa
rt iii

pa
rt iv

co
n

clu
sio

n
s



34/80

B BS

F.7 Excess space
Provide excess space and flexibility space for growth and
shrinkage (O, COM). For businesses to stay viable they need 
space surrounding the premises to expand as well as spaces 
for work activities. It can be leftover spaces or not building on 
the whole plot. This can be realised by creating unfinished or 
flexible buildings or  blocks that allow for expansion, adjustable 
to future need.

B ZM

patterns
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Werken aan een 
Nieuw Amsterdam

Onderzoek door MUST
in opdracht van ORAM

Ontwerpend onderzoek: 
Werken aan een Nieuw Amsterdam. 
Verdichtingsstrategie voor een 
productieve stad.

F.1

L premises with 
open terrain

P.9

Pocket spaces

P.13

Temporary shared 
excess space

F.7

Excess space

source: Croxford, B., Domenech, T., Hausleitner, B., Hill, A. V., Meyer, H., Orban, A., … Vanin, F. (2020). Foundries of the Future: a Guide to 21st Century Cities of Making. (A. V. Hill, Ed.). https://doi.org/https://doi.org/10.7480/ISBN_9789463662475
ORAM, MUST stedenbouw. (2019). Werken aan een nieuw Amsterdam. Amsterdam, the Netherlands: ORAM.
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BS B

P.9 Pocket spaces
Pocket parks, public space or terrain provide spaces to rest, 
meet or play for the people living there or people passing 
by. These spaces can also be used as private terrain for work 
activities if the pocket is placed next to functions. These 
pockets can be integrated within the block, on leftover spaces 
or between blocks.Z
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B BS

ZF.1 Large premises with open terrain
Large businesses need a premises with enough open terrain
encompassing the building. This may be for work activities,
parking, loading and unloading. But also for expansion 
possibilities or adaptation to new or adjusted activities. With
limited space, buildings can be higher. Small and medium sized
businesses do not need a lot of open terrain. Ensure large 
parcels for large businesses.
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B BS

ZP.13 Temporary shared excess space
Excess spaces around large estates often remain unused 
for many years, to guarantee expansion options for the 
industry in the future. With the right contract or agreements 
andmediation the excess space can be used temporarily for 
events, even used for parking for the neighbourhood or green 
spacefor the inhabitants as a sort of extension of their garden.
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part iii
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future spatial manifestation of activities
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economic profile - food industry

Source: maps.amsterdam.nl; maps.noord-holland.nl; Circular Amsterdam 2016, googlemaps.

pa
rt iii

pa
rt i

pa
rt ii

pa
rt iv

co
n

clu
sio

n
s



42/80

economic profile - construction industry

Source: maps.amsterdam.nl; maps.noord-holland.nl; Circular Amsterdam 2016, googlemaps.
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intentions - housing development

84008400

20002000

10001000

no housing or densification/transformation 
plans for northern part yet 

potential areas selected by municipality 

2000 homes planned around train station

Transformation of business districts 
into live-work environments

In total 8400 homes planned for area
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conclusions desirable spatial interventions

Density and Diversity Dispersion of Functions Networks Environmental Quality
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Traditional scenario Digital scenario

two scenarios
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•	 low rise residential development 
•	 densification along local centralities
•	 horizontal mix 
•	 private green
•	 local connections neighbourhoods 

•	 “high” rise residential development
•	 densification around public 

transportation and local centralities
•	 vertical and horizontal mix
•	 collective spaces and greenery

two scenarios live

Traditional scenario Digital scenario
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Scenarios  

Patterns 
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source: Amsterdam Economic board. (2016). Hemmes-MIR20100519-7408 [image]. Retrieved from: https://amsterdameconomicboard.com/hemmes-mir20100519-7408

De Zaan, the Netherlands

design location: koog aan de zaan [ok]
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conclusions explorations
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street types
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functional street
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functional street
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Diederik Sonoy weg

current situation

high street

pa
rt iv

pa
rt i

pa
rt ii

pa
rt iii

co
n

clu
sio

n
s

View C.

traditionalz.1



55/80

transit street
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digital

Fast transit

current situation

Doctor H.G. Scholtenstraat

transit street
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z.1

z.2

z.3

z.4

Gerkens cacao

Cargill

Ge
rk

en
s

H
onig

Hellem
a

Tate&Lyle

Duyvis

Duyvis
Olam
cacao

JS cacao

57

Zaanse Schans

traditional - ok

•	 Removal of directly exposed 
housing

•	 Linear densification

•	 Parts of waterfront made 
accessible to the public 

•	 Facade of industries along 
waterfront, soft materialisation, 
irregular form. 

•	 Addition of small-medium sized 
activities, local commercial & 
amenities, some workspaces

•	 Clustering of small-medium work 
activities Z.4, vertical factories

•	 Most sports fields remain 
•	 Tiny houses + soil remediation Z.2 
•	 60% other functions, 40% housing
•	 1500 new homes, 500 removed
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z.1
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Zaanse Schans

traditional - ok
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z.1

z.2

z.3

z.4

digital - ok

•	 Removal of directly exposed 
housing

•	 Diversification of housing 
typologies

•	 Public transit node densification

•	 Parts of waterfront made 
accessible to the public

•	 Facade of industries along 
waterfront, soft materialisation, 
irregular form

•	 Large productive roofs or made 
accessible/ + sports

•	 Clustering small-medium sized 
activities around Large estates

•	 Temporary working spaces + soil 
remediation

•	 35% other functions, 65% housing
•	 3500 new homes, 700 removed
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live work transitions
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conclusions
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How can urban industrial integration  in cities be combined with other functions  
to achieve densification and create qualitative  live - work environments?            f  

- 	 How can urban design patterns be used to mediate conflicts between industry and other functions, in particular housing?

- 	 To what extent can industry be integrated in the city with regard to liveability? What are the spatial limits?

- 	 What is the adaptive capacity of the proposed design? 

- 	 What criteria should guide contemporary compact and mixed-use spatial development and transformation? 

Subquestions: 

research question
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evaluation of the design - live work quality pa
rt i

pa
rt ii

pa
rt iii

pa
rt iv

co
n

clu
sio

n
s



65/80

pa
rt i

pa
rt ii

pa
rt iii

pa
rt iv

co
n

clu
sio

n
s

evaluation of design - live work quality 
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conclusion zaanstad

live work transitions

Shared Public spaces

Open up the waterfront

Green corridor 

Reorganisation of functions, enabling transitions

Orientation of residences, exposed vs quiet side

Soft materialisation and irregular form 

Logistic activities with two way access to main road network to 
minimise traffic through neighbourhoods 

separated cycling lanes and destination residential traffic lanes in 
busy streets used by all 

Clustering of small-medium sized activities around larger estates 

Soft edges

Public space

Noise

Accessibility

Expansion options

sq How can urban design patterns be used to medi-
ate conflicts between industry and other functions, in 
particular housing?

pa
rt i

pa
rt ii

pa
rt iii

pa
rt iv

co
n

clu
sio

n
s



69/80

sq To what extent can industry be integrated in the 
city with regard to liveability? What are the spatial 
limits?

conclusion zaanstad

live work transitions

expansion opportunities not possible everywhere, need to select 
certain (cluster) locations

gradual transitions in existing urban fabric are difficult (opportunity 
in transformation locations)

separation of the highstreet and functional use/street by large 
industries not always possible

Limitations
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(Large) logistic, wholesale and storage businesses clustered together 
in an accessible location. (+ productive rooftops, sports etc.)

Stimulate businesses with inefficient site lay-outs to relocate and 
build new premises more efficiently on one site and vertically

Relocation
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adaptive capacity

conclusion - koog aan de zaan

sq What is the adaptive capacity of the proposed design? 
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adaptive capacity

conclusion - achtersluispolder

sq What is the adaptive capacity of the proposed design? 
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patternfield - actors in control
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prioritised patterns
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fundamental patterns
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planning strategy

conclusion zaanstad

sq What criteria should guide contemporary compact 
and mixed-use spatial development and transformation? 

Guaranteed spaces for businesses (P.15) &
Dispersed micro zoned industrial estates (ZP.3) 
(clustering of smaller and medium sized work spaces around larger 
estates - “transition belt”, “microzoning”)

Appropriate accessibility (N.3) Determining streets that are 
representative or functional, with hard or soft edges, in relation to 
the potential activities -> this is linked to who will use the street 
(presented streettypes)
Important: Two way access route to main road network for large 
industrial estates/ with relatively large logictical needs

Transition of functions (P.6) A gradual transition on district level 
based on ‘Rust Reuring Ruis’. 
Local transitions: Orientation of residences, limit potential nuisance 
sources to one side; Shared public spaces as transition space/ soft 
barrier (Green corridor)

Diversity of plots and volumes (F.9), Diversity and dispersion of 
businesses (P.14) and public spaces (P.13)

Collaboration & Participation!

Backbone
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generalisation 

conclusion

Patterns

Patterns show potential qualities, does not determine one outcome
The context determines the design 

Prioritised patterns can be used to develop a framework, 
Fundamental patterns can be used to guide the infill of the 
framework

Groups of patterns can be found that are related to certain street 
types ( have similar positioning in the city and connectivity in the 
network)

Outcome predominantly determined by choices about Large estates, 
keep or relocate? allow expansion or not? 

Patterns as a planning and design tool 

Patterns from theory - Western context

Zaanse Patterns - further research on transferability needed
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considerations

Historical relationship with industries, positive or negative? 

Revitalisation of the highstreet

Amsterdam - Zaandam relationship, resistance to high densities 
 
Social safety and demographic of residents
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thank you
Questions?


