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SUMMARY
In 2011 the city of Rotterdam proposed a 
transformation of the ports located at the edge 
city (Programmabureau Stadshavens Rotterdam, 
2011). The existing physical environment 
in these ports is industrial in scale and 
appearance. The interface of city and water (in 
its most literal sense) is now the hard and high 
edge of the quays, very suitable for ships, but 
less so for human interaction with the water. 
Redevelopment of these locations presents an 
opportunity to connect the city to the water, 
but also poses the challenge of adaptation of 
space to the urban scale. Such changes to the 
urban fabric have a long lifespan and will set 
the playing field for the urban life of the future, 
so they should be carefully considered. Before 
moving on to a proposal for restructuring 
the urban waterfront, this thesis develops an 
understanding of the past evolution of the 
waterfront of Rotterdam. 

Rotterdam is an example of global trends 
in waterfront transformation. A broad field 
of literature exists around the topics of 
waterfront redevelopment and port-city 
relations. By embedding this study in the 
literature, developments in Rotterdam can 
be related to similar changes in other ports. 
Especially the application of the six stages 
of port development model by Hoyle (2000) 
proved fruitful to explain the evolution of 
the waterfront in Rotterdam. Building on 
the division into stages, the urban fabric in 
different (former) port locations in the city can 
be related to the historic context at the time of 
development. Likewise, variations in the spatial 
organization of the areas provoke a different 
water experience, for better or worse, in each 

example location. This understanding of how 
the urban fabric is shaped and how this in 
turn affects the local experience is applied in a 
design for the Merwe-Vierhavens.

Two alternatives are proposed, which can 
coexist within the same area plan. The first 
is mixed use development as an expansion 
of the creative cluster at the Keilehaven. The 
relation of city and water is transformed in 
this proposal by the inclusion of a floating 
urban space, used for creative business and 
innovation. The second proposal is a large scale 
housing development in the Merwehaven. 
Here, the bond of city and water is refreshed 
by lengthening the waterline, thus extending 
the interface for interaction with the water. 
The main components of the plan are building 
blocks with one side on the pier and the 
other in the port, tidal public space between 
the blocks is added to enhance the water 
experience.

The proposals show diverse possibilities for the 
next stage of port development. The qualities 
of the waterfront of the future will depend on 
choices with regard to aims, priorities, and the 
desired level of restructuring. The design for 
the Merwe-Vierhavens shows the potential for 
making a connection between city and water. 
Although the current trend is to preserve much 
of the original port, the proposals do involve 
a restructuring of the waterfront. By rescaling 
the waterline to the urban scale, the existing 
qualities of the area are not lost, but gain an 
extra layer of water experience. 
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PREFACE 

This graduation thesis marks the end of 
my studies at the Department of the Built 
Environment at Eindhoven University of 
Technology. During my studies I have 
experienced both the academic orientation of 
the university and the design orientation of the 
department. I have encountered the difficulty of 
combining two approaches to the same topic, 
to which this thesis was no exception. However, 
I have also appreciated and enjoyed both points 
of view. This thesis has become a hybrid, which 
has not made it easy to complete but which I 
hope makes it interesting to read.  

The project is part of the graduation studio 
‘the Intermediate Size’. It started with a topic, 
the in between space of city and river, and two 
colleague students. After our first explorations 
and a few trips to the Maasvlakte and the 
CityPorts our projects went their own ways. 
After a few detours, my analysis crystalized 
into the application of the principles of 
urban morphology, to understand the urban 
waterfront. The literature review led to the 

realization that if the port moves down stream 
it vacates the urban waterfront, creating the 
possibility to reconnect the city to the water. 
This has become the main aim of the design. 
The analysis and design complement each other 
and together tell the story of past and future 
evolution of the waterfront.
 
I would like to thank my supervisors, Jochem 
Groenland, Hüsnü Yegenoglu, and the chair of 
my committee, Pieter van Wesemael for their 
guidance and for sticking with me till the end. 
I would also like to thank Daan Lammers for his 
help with the analysis and the transition from 
analysis to design. 

My friends, family and fellow students have 
supported me in many ways throughout this 
final stage of my studies in Eindhoven, for which 
I am very grateful. I would like to thank those 
of you in particular who kept me company on 
Mondays. Also, I would like to thank Daniël for 
putting up with me. 
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EVOLUTION OF THE CITY PORTS
At the Katendrecht peninsula in Rotterdam one 
can hear the hammers sound, see the cranes 
move, and observe the workers walk on scaf-
folding. To the east we find the Wilhelmina 
pier, where shipping has been replaced with 
skyscrapers, to the west lies the Maashaven, 
where some port business still remains. This is 
the frontier of port redevelopment and the city 
is already looking west for the next ports to be 
transformed. These ports will play their part in 
the economic diversification of the city, they will 
be a place for recreation and a home to future 
Rotterdammers. The urban fabric laid out today 
will determine the playing field for the urban 
life of the future, so care should be taken of its 
quality. Moreover, the plans will have to re-
spond to the underlaying structure of the port. 
The existing scale of physical environment is 
industrial and the interface of city and water (in 
its most literal sense) is now the hard and high 
edge of the quays, very suitable for ships, but 
less so for human interaction with the water. 
This thesis proposes a new way to intertwine 
city and water, grounded in a morphological 
understanding of the evolution of the (former) 
ports of Rotterdam. 

Evolution of the port of Rotterdam
Rotterdam originated as a medieval port city on 
the banks of the Maas and grew to become the 
largest port in the world in the 1960s. This has 
resulted in a series of ports (or port branches) 
reaching form the historic center to beyond 

Figure1.1,  Katendrecht seen form the Wilhelminapier
View over the Rijnhaven, the factory on the left 
is being renovated, on the right an appartment 
building is being constructed. Source : own material
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and new buildings and uses have been added 
on top. The first type of redevelopment was 
not very concerned with the connection of city 
and water, the later type was more successful in 
creating an attractive waterfront, although the 
structure is still focused inwards.

The coming wave of redevelopments was 
heralded by the ‘Structuurvisie Stadshavens’ 
(Programmabureau Stadshavens Rotterdam, 
2011). In this policy document the city looks 
forwards to large scale restructuring of early 
20th century ports, among which the Merwe-Vi-
erhavens, which will be the case study for this 
thesis. These redevelopments are not following 
a disuse, as most of the ports are still working. 
The vision aims to reconnect the city and port, 
which is a somewhat different aim than con-
necting city and water. For a true connection of 

the coastline. During this history the bond of 
city and river has evolved. In the early stages 
the waterfront was a central place in urban life; 
shipping, quays, warehouses, homes and public 
space could all be found on the riverfront. This 
symbiosis was disrupted by changes in the logic 
of the port; because of technological develop-
ments the port could no longer share a space 
with the city. New ports were constructed, the 
waterfront was industrialized and the city lost 
its connection to the river. The historic center, 
where city and water were still woven together 
was lost to the disastrous bombing during the 
Second World War. Some attempts have been 
made to reorient the city on the river but with 
limited success (Meyer, 1996). Declining busi-
ness in the first industrial ports left parts of the 
waterfront disused, presenting another oppor-
tunity for a waterfront in service of urban life. 

The first redevelopments were mostly charac-
terized by filling up the port and replacing it 
with a residential area, in later examples the 
structure and heritage has been maintained 

Figure 1.2,  Map of the active ports of Rotterdam
The ports strech a long distance from the city center to 
the coast.  Source: retrieved 03-05-2020 from nl.maps-rotterdam.com/
rotterdam-port-kaart
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city and port the port should still be used for 
shipping, which is generally not the case. The 
plan does indeed envision the functional mixing 
of the port with urban uses. The spatial aspects 
of connectivity envisioned are routes between 
the existing city and the redevelopment are-
as and accessibility of the waterfront. Another 
policy aim is to experiment with floating com-
munities to profile Rotterdam as ‘a city on the 
river’. Here the distinction between connecting 
city and water or city and port becomes blurred. 
What is clear however, is that the city wishes to 
reinvent the waterfront. If and how this will be 
achieved remains to be seen. The design sec-
tion of this thesis makes a proposal that draws 
lessons from previous redevelopments and fits 
within the ambition set by the municipal policy. 

Scientific context 
The waterfront redevelopment projects in Rot-
terdam can be placed in a broad perspective of 
global developments in port-city relations and 
waterfront redevelopment. The first noteworthy 
conceptualization was the Anyport model by 
Bird that showed the trend of downstream mi-
gration of ports (Van den Berghe, 2016). How-
ever, the study of port-city relations changed its 
course to find explanations for the noticeable 
separation of port and city. The work of Hoyle 
is relevant in this context, because of his model 
for the six stages of port development (Hoy-
le, 2000). This model explains the separation 
and reconnection of city and port, although 
the reconnection is mostly ideological; derelict 
ports are built over, with reference to the port 
but without a functional or geographical re-
connection. The separation of port and city was 
followed by redevelopments, which became a 
new topic of scientific study. Waterfront re-
development is closely related to design, and 
most literature is looking for good practices. 
Recent trends are mixed-use developments, and 
the reuse of heritage as part of the ‘character’ 
of the area and for branding. Due to the suc-
cess of such projects, cities have started looking 
beyond vacated ports in the city center and are 
now considering the redevelopment of ports 
that are still in use (Wiegmans & Louw, 2011). 
Depending on the success of such projects this 
could turn into a conflict of interest or new syn-
ergy between the port and the city, this remains 
to be seen. 

A last trend to be noted is the urgency to start 
the implementation of sea level rise adapta-
tions. Cities such as New York and Hamburg are 

Figure1.3 Map of port redevelopments in Rotterdam
The city center ports have lost their port function and 
have been redeveloped. Plans are being drawn up for the 
development of ports further downstream, most of which 
are still in use. 
Source: Own work. Information from Visie stadshavens 2011 
(Programma Bureau Stadshavens, 2011)

Merwe-Vierhavens
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Figure1.4   A schematic representation of the evolution of the urban waterfront.
In the first step the city (grey circle) is connected to the water through a rivermouth used for shipping. The 
inner city quays are a place of labor. In the next step, ships grow in size. New quays are added outside of 
the city, on a scale that is industrial, no longer human. In the third step the port is relocated and the quays 
become part of the city. The edges between the city and the water fade, the scale becomes human again.

Pre-industrial Industrial Post-industrial 

^
Present
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adapting their waterfronts to resist the rising 
tides of the coming century. Flood protection in 
one form or another will be part of the water-
front environment of the future and it will likely 
call for physical adaptions of the built environ-
ment. If done well, it could become an integral 
part of the waterfront environment and en-
hance the physical integration of city and water. 

The reorganization of the physical structure 
of the ports calls for an understanding of the 
evolution of the urban fabric in these areas. The 
field of urban morphology studies such trans-
formations. The core principle is that the urban 
fabric can be understood as a layering of his-
toric changes in the use, buildings, streets and 
the allotment of the city. Conzen (1960) makes 
a division between utilization, buildings, and the 
ground plan, the last is most resistant to change 
and holds the longest record of the history of 
an urban place. From a planning perspective, it 
is most difficult to make changes in the ground 
plan and interventions on this level will have the 
longest life span, followed by the building stock, 
and use has the shortest duration. Restructur-
ing a port for urban life is certainly a change in 
use, the building stock will likely be renewed 
with the exception of some historic buildings fit 
for reuse, but the extent of restructuring of the 
ground plan depends on the course taken with 
the redevelopment. Before proposing a restruc-
turing for the Merwe-Vierhavens, this thesis will 
study the existing urban fabric of the Rotterdam 
waterfront. 

This aim of this thesis is to propose an interven-
tion in the structure of a port area that allows 
for a stronger connection of city and water. It is 

not a standalone plan, but it can be understood 
as an example of global trends in waterfront re-
development and some of the principles could 
be applied elsewhere. Moreover, positioning the 
evolution of the waterfront of Rotterdam within 
a theoretical perspective will link the work to a 
broader field of knowledge. The analysis within 
this thesis will use the model by Hoyle and the 
school of thought of urban morphology as a 
foundation. The existing literature will be dis-
cussed in Chapter 2, this leads to the method-
ology in Chapter 3.  The analysis can be found 
in Chapter 4 and consists of an application of 
the model on a city scale and a closer look to 
the urban fabric on four locations. Zooming 
in allows the connection of the structure of 
an area to the on-the-ground experience. The 
organizing principles found are adapted into a 
design in Chapter 5.  The design will renegotiate 
the urban fabric between the industrial and the 
urban scale, and in this way resolve one of the 
reasons for the separation of port and city. It 
will create more possibilities for human interac-
tion with the water without losing the qualities 
of the industrial space. 

Figure 1.5,   Waterfront @ Merwehavens
The waterfront is industrialized, in this case it is used 
by the transit port. It is privatized and inaccessible.
Source: Own material
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CHAPTER 2
LITERATURE REVIEW
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THE BATTLE FOR THE WATERFRONT
To ask about the waterfront of Rotterdam is 
to ask about the port. In the search for the 
in-between of city and water, previous groups 
in this graduation studio have shown how the 
port transitioned from an intermediary in this 
relationship to a division between the two. IS3 
(Justin Agyin, Lennart Arpots, Kenzo Lam, Joep 
Coenen) showed a historic progression in the 
scale of the intermediate zone between city and 
water: a growing split, inflated by the growing 
port. IS5 (Sophie van Rijswijk, Anwar Saifullah) 
moved the analysis down-stream and added 
landscape fragments showing an increasing 
scale and industrialization of the waterfront, 
which is separated even further from the urban 
environment by a recreational buffer zone. The 
growth and westward progression of the port 
is one side of a coin, with on the other side the 
reclamation of the waterfront for the city in the 
older port areas. In these locations the bond be-
tween city and water can be reestablished. This 
line of development is not unique to Rotterdam 
and has been the topic of much research and 
theorization, some of which will be reviewed 
here to show how the conceptualization of the 
urban waterfront has evolved. Together with a 
short discussion of the reconnection of city and 
water and of the challenge of sea level rise, this 
will lead to a perspective on the future of the 
urban waterfront. 

Port-city interdependence
As is the case in Rotterdam, in many other cities 
the transitional space between the city and a 
body of water is occupied by the port (Hein, 
2016). Therefore, to understand the urban 
waterfront we need to study ports. The histories 
of ports and cities are intertwined; many cities 

Figure 2.1, Progression of the in-between of city and 
port in Rotterdam 
The bars are fragments, cut between the urban built-up 
area (bottom) and the Maas (top) in Rotterdam, sorted 
roughly by the year of port development and by geograph-
ical location, from the inner city to the sea. The sequence 
shows the growing distance, filled by the port, industry, 
and a recreational zone. 
Source: Sophie van Rijswijk, Anwar Saifullah
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originate around the activity of shipping. The 
functioning of the port has largely determined 
the physical form of these cities and their stra-
tegic position as a node between land and sea 
networks was a driver for their growth (Ducruet 
et al., 2018). Nonetheless, their development 
paths can still be very different, for example be-
tween specialized maritime cities or economic 
diversification. As a result, the balance between 
port functions and the other urban functions 
differs between cities. Ducruet and Lee (2006) 
categorize port cities by the relative importance 
of the intermediacy of the port and the central-
ity of the city. According to their analysis, with 
a port that has three to four times the relative 
importance of the centrality of the city, Rotter-
dam can be seen either as a gateway (medium 
importance as a city, high importance of the 
port) or as a hub (low centrality & high interme-
diacy). 

Shifting our attention from the importance 
of the port to its functioning as a part of the 
city, the first conceptualization to start with is 
the Any Port model by Bird (Van den Berghe, 
2016). This model is based on the resemblance 
among British port cities and shows consecutive 
port expansions, along with new infrastructure 
and urban growth (figure2.3). Building on this 
work Hayuth (1982) will note the separation 
of port and city starting in the 1960s. He, and 
many authors after him, start by considering 
the domains of interdependence between port 
and city. To Hayuth these are the spatial and 
the ecological (≈environment in a broad sense) 
aspects. The spatial aspects include the phys-
ical representation of the handling of cargo, 
which before 1960 was often handled by hand, 

and the flows of passengers and crew. On the 
environmental level he mainly addresses the 
public priority given to the port as an urban 
function. Norcliffe et al. (1996) are more specific 
about the factors contributing to the symbiosis 
of port and city, which are (among other things) 
employment, the storage of goods, the market 
place of the city, ship building and maintenance, 
and the workers and crew using the urban fa-
cilities. Hoyle (2001) categorizes again, into the 
categories of spatial, economic and ecological 

Figure 2.2,  Model by Ducruet & Lee
The model shows nine types of port city, depending on the 
balance between the relative importance of the intermedi-
acy (port) and centrality (city). 
Source: Ducruet & Lee, 2006
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links but also notes the importance of political 
ties and technological developments. Some of 
these relations still remain, but since the 1960s 
these bonds have weakened considerably. 

Separation
Just like the bond between port and city is mul-
tifaceted, so is their separation. First of all, it is a 
measurable phenomenon. This is demonstrated 
by Ducruet et al. (2018) who show that large cit-
ies and large cargo throughputs were previously 
related but now this relation has been replaced 
with a connection of ports to regions. This can 
be explained, on the one hand, by the increased 
size of ships and logistics, making them unsuit-
able for dense urban areas and on the other 
hand by the improved connectivity of ports to 
a larger hinterland. The study does not provide 
much detail on how the separation took place 
within the city. For this, the most common per-
spective is to start with the changes in shipping 
leading to the abandonment of inner city ports, 
although a case can also be made to see these 
changes as part of larger societal change. 

Hayuth was one of the first to describe the 
separation of city and port in 1982. He iden-
tifies two kinds of causes: technological and 
attitudes. The first includes the growing scale 
of shipping, containerization and the advent of 
air travel. These developments reorganized the 
logistics of the port; the increased speed with 
which cargo could be handled changed the 
port from a stop on a journey to a transit point, 
the increased scale did not fit well within the 
city center, and fewer people were involved in 
shipping. On the attitudinal side, changes such 
as an increased demand for access to the wa-

Figure 2.3,  Anyport Model by Bird
The model shows the common sequence of port expan-
sions, urban growth and infrastructure development.
Source: Van den Berghe, 2016

Figure 2.4,  Five stage of port-city relations by Hoyle
The evolution of port-city relations on a city scale, up to 
the first waterfront redevlopments.
Source: Hoyle, 1989
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terfront and public concern with a clean living 
environment pushed the port away from urban 
life (Hayuth, 1982). A model for the separation 
was published by Hoyle in 1989 (figure2.4). He 
describes 5 stages, starting with the ancient and 
medieval ports, which were closely tied to their 
cities, and ending with the redevelopment of 
inner city port sites. The separation takes place 
between the third and fourth stage, when the 
port was no longer suited to the inner city and 
moved out. Hoyle gives four causes for this 
transition: containerization and other techno-
logical change, the increased scale of shipping, 
declining employment in the port, and increas-
ing concerns with the adverse effects of the 
port on the urban living environment (Hoyle, 
1989). These causes are similar to the ones 
described by Hayuth. In his later work he also 
explains the importance of a port as a ‘window 
on a wider world’ (Hoyle, 2001), this position 
was challenged by air travel. Another, more 
recent, cause is identified by Hall (2007). The 
increasing scale and globalization of shipping, 
combined with easy access to broad hinterlands 
led to an increased competition between ports. 
The interests of port and city diverged. This 
was answered by institutional reforms, making 
ports private companies, so they would be more 
competitive in business. The result was an insti-
tutional disconnection between city and port. 

Norcliffe et al. (1996) subscribe the work of 
Hayuth and Hoyle and add a wider societal 
perspective. First, they describe three funda-
mental changes: (1) The association of port and 
city by geography was reduced when the port 
moved downstream (figure2.6). (2) The direction 
of influence reversed; previously the port was 

steering the development of the city, after the 
1960s the city took primacy over the port. And 
last, (3) in the redevelopment locations, the wa-
terfront changed its function from a production 
biased space to a place of consumption. These 
changes fit the shift from a Fordist to a post-
modern society. As explained by Norcliffe et al., 
the Fordist society was characterized by mass 
production and uniformity. This was reflected in 
port cities in the overlap of waterfront industry 
and logistics and urban life. In Western coun-
tries, the international division of labor caused a 
shift from production to services and a simulta-
neous deindustrialization of city centers, when 
industry moved to the periphery. Mass produc-
tion was replaced with an ideal of local identity 
and individual expression. On the vacant urban 
waterfront these new ideals found a place, 
using the remainders of the port as a means for 
differentiation.

Figure 2.6,  Model by Norcliffe et al.
At t1 the city and port are interdependent, at t2 they can 
exist next to each other, at t3 there is a vacuum between 
the two. 
Source: Norcliffe et al.,1996
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Figure 2.7,  Three stages and six types of port 
development by Huang et al. 
This visual shows the activities on the waterfront during three 
periods; the pre-industrial society in which labor drove the 
economy, the industrial era production economy , and the 
modern service economy.
Source: Huang et al., 2011

Reconnection  
The redeveloped waterfront is often present-
ed as a success story. A flagship example is 
Baltimore. This city reversed its urban decline 
by renewing the inner harbor to an area of 
leisure, business and retail. This is also the first 
example used by Breen and Rigby (1996), in 
their overview book of successful waterfront 
redevelopment projects around the world. They 
explain the trend, (using arguments similar to 
those described before) and they highlight the 
importance of retaining the original ‘character’ 
of a location. Moreover, they present a large 
collection of projects by function; the commer-
cial, cultural, historic, recreational, residential 
and working waterfront (Breen & Rigby, 1996). 
Sorting the projects by function might give an 
impression of mono functionality; however, a 
case can be made for mixed-use development, 
which is in fact widely applied (Daamen & Vries, 
2013). The benefits of waterfront locations for 
redevelopment are generally considered to be 
the proximity to the city center and the re-
mainders of the port that give these locations 
a strong identity. The water adds extra appeal 
to the locations. It is used for recreation, some-
times for transport or for its ecological poten-
tial, but mostly as an aesthetic element in the 
redevelopment plans (Breen & Rigby, 1996).

Within these positive accounts of waterfront 
redevelopment the assumption is contained 
that inner-city ports will be naturally vacated by 
the port. Although this was often the case for 
earlier redevelopments this premise no longer 
holds. One of the first authors to encourage 
caution in the conversion of port areas to urban 
uses was Charlier (1992). He presented the 

A similar conclusion was reached by Huang et 
al. (2011) who approached the problem from 
the progression of functions at the urban water-
front (figure2.7). They take a long historic view. 
Starting from pre-industrial society, in which the 
waterfront was used for fishing, living and some 
trade, the first transition was from the agri-
cultural to the industrial era. The main way to 
create value changed from labor to production. 
In industrial times the waterfront was used for 
storage, transport and logistics, which changed 
again with the start of the information age. 
The new waterfront is used for entertainment, 
it is appreciated for its ecology, it is a place for 
tourism and city-life, and value is created by 
services.
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life-cycle of port areas. In his work the conver-
sion from port to urban uses is a one way tran-
sition. However, the possibility to reactivate a 
disused port area also exists. If the port still has 
potential to be an economically viable part of 
the city, conversion should be carefully weight-
ed. Hoyle (2000) made a distinction between 
America and Europe; in the USA and Canada 
waterfront redevelopments were often started 
for urban planning reasons such as downtown 
revitalization, in Europe the maritime reasons 
were more important and the restructuring of 
the port presided the waterfront redevelopment 
(Hoyle, 2000). Although this may have been 
the case, it seems that at present the urban 
pressure on port areas is increasing and cities 
such as Rotterdam, Amsterdam and Hamburg 
are looking to use active port areas for urban 
expansion (Daamen, 2007 ; Wiegmans & Louw, 
2016). Wiegmans & Louw adapted the mod-
el by Norcliffe et al. to reflect this new trend 
(figure2.8). The growth of the city has overtaken 
the outward development of the port, creating 
a new area of overlap, where the port and city 
are in conflict. Port and urban land uses can no 
longer exist in symbiosis but compete for space 
(Wiegmans & Louw, 2011). 

In this competition for urban space the out-
comes are largely determined by the power 
balance between city and port authorities and 
by the habits of cooperation. Port redevel-
opments are complex urban renewal projects 
that have many stakeholders and competing 
interests. For example: policy goals for ports are 
intermodal connectivity and privatization, this 
competes with improvements in environmen-
tal quality for city residents (Hall, 2007). If the 

aim is sustainable development, aspects such 
as integral management of the coastal zone, 
regional cooperation and social integration 
should be considered (Jiménez et al., 2017). If 
the city government has little capacity to take 
and execute decisions, this can lead to oppor-
tunistic rather than integral strategies (Daamen 
& Louw, 2016). In this tangle of ideas, there is 
a need for consensus, public support and clear 
plans (Daamen, 2007). In the case of Rotterdam, 
the port authority has a strong say, but the 
municipality also has some levers to pull and 
the situation is balanced by a strong culture of 
cooperation (Daamen & Vries, 2013). Moreover, 
the municipality has succeeded in taking a me-
ta-governance role in the redevelopment of the 
city ports, allowing partnerships to evolve that 
implement parts of the sustainability strategy 
(Franzeskaki et al. 2014). 

Figure 2.8, Proposed model for the port-city interface 
by Wiegmans & Louw 
The city and port existed in geographical overlap and symbiosis, 
the separation created a spatial vacuum, wich was filled by urban 
expansion, but a conflict arises when the urban expansion over-
takes the outward movement of the port. The two functions meet 
geographically but are not otherwise reconciled.
Source: Wiegmans & Louw, 2011 (inspired by Norcliffe et al. 1996)
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To build enthusiasm around redevelopment 
plans a shared story can be helpful. Heritage 
is often used for this purpose. Many port ar-
eas have a long history; throughout time, the 
wealth created by shipping has left its traces 
in the built environment. The remains of this 
history can be a valuable resource (Hein, 2014). 
The historic remains have a direct value if they 
are suitable for reuse and an additional indirect 
value through their character. Breen and Rigby 
(1996) noted that the preservation of character 
was a success factor for waterfront redevelop-
ments. If the wish to conserve the spirit of place 

is met by the demand for cultural facilities, the 
historic built heritage can offer a location for 
tourism, differentiated commerce, and clusters 
of creative industry. In this way the former port 
areas get a new economic relevance(Kostopou-
lou, 2013). The economic potential cannot be 
separated from the success in location brand-
ing. The maritime heritage is part of the identity 
of the port city, by enhancing this a new identity 
is created, for the area and in some cases for 
the city (Girard, 2013). The success of this for-
mula shows in projects such as Baltimore Inner 
Harbor and HafenCity in Hamburg. However, we 

Figure 2.9, The six stages of port-city relations by Hoyle
In this influential model, Hoyle adds a sixth step to his previous model, which is the renewal of port-city links. In this 
step the separation is resolved by redevelopment. The reconnection is mostly ideological. 
Source: Hoyle, 2000
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should not assume that this can be duplicated 
in all future port redevelopments. In old port 
areas, the heritage used to build an identity is 
much more diverse than in newer ports. Be-
cause shipping nowadays is a globally stand-
ardized system, so are ports (Hein, 2016). If the 
heritage of more recent ports is used for area 
branding, could it make a claim to uniqueness 
or would it be a copy-paste project from global 
examples?

The redevelopment of former ports has 
changed the way the relation of the city to the 
port is perceived, in urban life and also in the 
literature. In 2000, Hoyle added a sixth step to 
his model: reconnection. In this stage the bond 
of city and port is renewed through redevelop-
ment projects (figure2.9). From his description 
we learn that this reconnection is mostly ide-
ological (Hoyle, 2001);  the redeveloped areas 
remind us of the port and it is part of the city 
brand. Daamen (2007) elaborates on some of 
the new links; around the new ports new busi-
nesses provide employment, the old port is 
reused, and the port is used in symbolism for 
cultural reconnection. A functional or spatial 
reconnection is not described. Referring back to 
the causes of the separation, many are unre-
solved. First off, the scale of shipping which led 
to down-stream migration and geographical 
separation: the scale of shipping has increased 
further and functional ports remain separated 
from urban life. The only reconnection to be 
noted here is urban expansion putting devel-
opment pressure on active ports; however, this 
leads to conflict, not reconciliation. Next, con-
tainerization led to a shorter stay of cargo and 
crew and reduced employment, this situation 

remains unchanged. And finally, concerns about 
the environmental effects of ports and urban 
living conditions pushed the port away from 
city life. Perhaps attitudes towards living in an 
industrial environment are shifting but legisla-
tion to protect housing areas from negative en-
vironmental impacts limit the possibility to mix 
the two, at least in the Netherlands (Daamen 
& Louw, 2016). On some levels, the port and 
city are reconnecting, but on other levels the 
separation persists. Moreover, the reconnection 
mostly revers to the redevelopment of former 
ports. Because the port has moved out this is no 
true reconnection, instead, waterfront rede-
velopment can be seen as the removal of the 
barrier between the city and the water and an 
opportunity to connect urban life to the water.

Connection of city and water
Reversing the causes of disconnection between 
city and port provides some clues to the po-
tential for connecting city and water. Adding 
to that, existing waterfront redevelopments 
show possible interactions. The first element of 
connection is geographical proximity; when city 
and port were one, the shoreline was part of 
urban life, in the following steps of port de-
velopment the city was cut off from the water. 
Now the distance of the city to the water can 
be closed again. Next, the scale of shipping led 
to a disconnection of city and port. This scale 
caused a disconnection because the city did 
not offer enough available space for the port 
facilities and it also became part of the built 
environment of ports. The large quays, ware-
houses and infrastructure contrast to the gener-
al urban fabric. From this perspective, it seems 
logical to look for a reconciliation between the 
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scale of shipping and the human experience in 
waterfront redevelopment projects. This could 
also benefit the aspect of proximity. Another 
element of the reconnection can be the water-
front as a place to stay. The separation includ-
ed a decline of employment and accessibility, 
which means fewer people spending time on 
the waterfront. An accessible shoreline which 
also offers reasons to be there would reverse 
this (which is the case in many redevelopment 
projects). And last, the connection should be 
part of peoples imagination, in contrast with the 
negative attitudes towards the environmental 
downsides of ports. The water is a place people 
are naturally attracted to (Breen & Rigby, 1996), 
but aspects such as culture, heritage and iden-
tity can also become part of the bond people 
feel to the waterfront. Of course, not all types of 
relation of city and water need to be represent-
ed in every redevelopment. However, accepting 
the premise that a connection of city and water 
is worthwhile, it is also worthwhile to look for 
overlapping layers of connection suitable for 
each specific location.

The examples given by Breen & Rigby (1996), 
as well as many other projects show wide range 
of functions the waterfront can fulfill within the 
city. This is helpful to the reconnection because 
it draws people to the waterfront, but it is not 
yet a functional connection of the city to the 
water. This is accomplished in projects that 
include, for example, maritime recreation or 
ferries. The most common ‘use’ of the water is 
its aesthetic. It is often used as open space to 
balance the density of surrounding develop-
ments, as a component of city parks, or for the 
commercial value of apartments with a view. 

Hein (2016) makes a critical note, she believes 
the water is underutilized and she pleads for 
the potential of water to anchor urban develop-
ment, by its connecting character and physical 
qualities. Although these qualities remain some-
what vague, she gives an interesting example of 
the  water as an entrance to the city for cruise 
ships. In this case the water becomes more than 
idle space and a connection is made that is 
functional and becomes physical in the from of 
passenger flows and infrastructure.

As in the case of the cruise terminal, physical 
connection has to do with the movement of 
people through the area, the spaces they dwell 
in, and the opportunities for proximity to the 
water. In other words, the physical connection is 
a quality of the urban fabric; the historic layer-
ing of streets, building plots, buildings and uses. 
Study of the urban fabric is made by the urban 
morphology movement which was founded by 
(among others) Conzen, with his work on the 
evolution of the structure of the built environ-
ment of the British town of Alnwick. This study 
divides the urban fabric in three layers: the 
ground plan, the buildings and the utilization. 
The use of buildings is quick to change, the 
buildings are replaced on a somewhat longer 
timescale and the ground plan is most resist-
ant to change. It follows that the ground plan 
bears traces of the history of the area, remains 
of when the area had a different function to 
the city (Conzen, 1960). This school of thought 
can be applied to redevelopment of water-
front zones, as demonstrated by Gu (2014). Gu 
compares the transformation of the waterfront 
of Auckland and Wellington. The theory by 
Conzen is used to identify morphological zones 
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in within the waterfront areas and to describe 
their characteristics. A comparison is then made 
between the redevelopment processes that 
took place in both cities. Whereas in Auckland 
the restructuring was mostly an expansion of 
the CBD in many separate projects Wellington 
used more structured planning. The results 
were a fragmented morphology in Auckland, 
which does not provide good waterfront access, 
and a more coherent adaptation in Welling-
ton, in which more of the historic qualities of 
the urban landscape were maintained and the 
waterfront zone offers accessible public space. 
This example demonstrates the effect choices 
in restructuring the urban fabric can have on 
the reconnection of waterfront and the city. 
For future waterfront redevelopments, another 
physical complication may arise on the interface 
of city and water: growing uncertainty about 
water levels caused by global warming. This will 
likely call for restructuring of the urban fabric to 
accommodate flood prevention or mitigation 
measures.

Sea level rise
Global warming has caused a global rise in sea 
level of about 0.20m already since 1900 and 
the rate of sea level rise is expected to grow 
substantially (Church et al., 2013). Projections 
for the future according to the IPCC (2019) 
vary from 0.29m to 1.10m in 2100 compared to 
pre-industrial levels and up to 5.4m in 2300, for 
the highest carbon emission scenario. Because 
it is a postponed effect of climate change, sea 
level rise will continue long into the future. If 
global temperatures balance out around +2oC 
(which requires strong greenhouse gas emission 
reductions), sea levels would rise about 10m 

in total (Church et al., 2013). Although some 
uncertainty still surrounds these projections, 
with regard to the speed of sea level rise, shift-
ing weather patterns, local differences and the 
instability of ice sheets (Church et al., 2013)(le 
Bars et al., 2017) sea level rise poses a serious 
threat to low lying coastal cities.  

Because coastal areas are home to a large pro-
portion of the world’s population, prosperity, 
and urban growth, sea level rise could become 
very disruptive. Hallegat et al. (2013) made an 
analysis of the potential risks on a global scale. 
To do so, they estimated the potential damage 
in many world cities (expressed in monetary 
value) and the expected frequency of flooding 
events. There are large global differences in risk. 
Dutch cities are an example of a situation with 
high potential losses in case of a flood but low 
chance of flooding because of protective meas-
ures. Some cities in Asia are at high risk, and 
so are some cities in the USA. (The study was 
done before hurricane Katrina. New Orleans was 
among the cities in this study found to have a 
serious chance of flooding and high potential 
damage.) For the future the authors predict an 
increased risk, taking into account socio-eco-
nomic factors, land subsidence, and sea level 
rise. They find that chances of flooding increase, 
but floods also become more disastrous. Even if 
the flood risk is kept the same, the consequenc-
es will be more grave because of the higher 
water and more dense development of coastal 
zones.

Flood risk is becoming a policy concern in many 
cities world-wide, but the proposed measures 
are very different from place to place. Rough-
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ly speaking there are two solutions: keep the 
water out or prevent damage in case of a flood. 
The construction of barriers often requires 
large investment and a large scale strategy, but 
damage prevention can be done on a small 
scale. The first strategy, flood prevention, is ap-
plied on a large scale in the Netherlands and is 
globally renowned, but also expensive. A good 
way to decide if such measures are worth the 
investment is a cost-benefit analysis. Aerts et 
al. (2014) apply this methodology to New York 
City. They compare three strategies: adaptation 
of the built environment (water-in), storm surge 
barriers (water-out), and a combination of small 
barriers and building adaptations (hybrid). Their 
findings are that the water-out options are 
not cost-effective; however, this might change 
because of sea level rise. Proposals that have 
been made since hurricane Sandy include local 

barriers and floodproof buildings (e.g. Cush-
man, 2014 ; Garfield, 2018 ; Goldman & Flavelle, 
2019) and most resemble the hybrid strategy. 
The city of Hamburg has already constructed 
an urban district using the water-in strategy; 
in the HafenCity redevelopment project the 
ground floor of all buildings is flood proof and 
extra walkways on the first floor level allow for 
accessibility during high water periods(HafenC-
ity Hamburg, n.d.). The most extreme type of 
damage prevention is perhaps abandoning the 
waterfront altogether. Although it is not a very 
attractive perspective, it could be part of a strat-
egy in locations such as Sweden, where higher 
land for development is available (Storbjörg & 
Uggla, 2015).

It is noteworthy that in both the case of 
HafenCity and the planned barriers around 
Manhattan in New York, public space is inte-
grated in the plans. These plans not only pro-
vide protection but also offer a place to stroll 
and experience the water, an environment 

Figure2.10, Sea Level Rise projections
Low emision scenario (RPC2.6) in blue and high emission 
scenario (RPC8.5) in red. Source: IPCC, 2019
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that changes appearance with the tides. This 
shows that flood protection does not have to 
be a purely technical intervention but can be 
combined with other waterfront improvements. 
From this perspective the best flood risk solu-
tion might not be the one that offers adequate 
protection at the lowest cost, instead a solution 
that offers an interesting environment for urban 
life might be preferred. Sea level rise will chal-
lenge the existing waterfront. The best response 
might be more than protection of the current 
situation. A reinvention of the waterfront that 
allows water dynamics to be part of the urban 
environment could offer a solution, not only 
for short term sea level rise, but also for long 
term continuation of urban life in low-laying 
coastal areas. Unconventional solutions such as 
temporal changes in accessibility, or floating or 
amphibious development could be part of this 
dynamic environment. Sea level rise will be slow 
but increasingly pressing. To achieve good out-
comes we should use the time now to explore 
options with the potential for a long lasting and 

pleasant waterfront environment. 
To summarize, the city and water used to be 
closely related, until the port became a barrier 
between the two and subsequently the rela-
tion of port and city was lost for reasons to do 
with scale and automatization. The port moved 
down-stream, vacating the urban waterfront, 
which can now be redeveloped as a location 
for urban life. This redevelopment, if done well, 
could be a reconnection of city and water. 
Simultaneously solutions to sea level rise will 
need to be developed. These two challenges are 
related because they overlap in space and time 
but this project aims to go beyond that and to 
make adaptive measures for sea level rise part 
of the connection of city and water. This study 
will take a spatial approach to the connection of 
city and water. It will look at the existing urban 
fabric at the waterfront of Rotterdam and pro-
pose rescaling of the physical interface of city 
and water as an approach to the redevelopment 
challenges identified above.
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CHAPTER 3
METHODOLOGY
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Research aims
The literature review has shed light on the 
dynamics of the urban waterfront and the 
development of theory for the port-city 
interface. This theory, the model by Hoyle in 
particular, will be applied to study the transfor-
mation of the waterfront of Rotterdam. The port 
-or ports- of Rotterdam stretches a distance of 
40km, from the historic city center to the coast 
and into the North Sea. Some of the inner city 
ports have been redeveloped for urban uses, 
others are enclosed by the city and will be 
redeveloped in the near future. In the process of 
redevelopment these ports will be restructured, 
as a conscious choice of planners or otherwise. 
This study will focus on the morphological 
aspects of the waterfront transformations by 
looking at existing ports, previous redevelop-
ments, and a proposal for restructuring. The 
connection of city and water will be a leading 
motive for the interpretation of the structure of 
the waterfront zones. The research aims build 
on each other: to link the history of port devel-
opment to the existing urban fabric, to interpret 
this urban fabric with regard to connecting city 
and river, to see what the context of the next 
evolution might be, and to propose how the 
city and river could be connected by an adapta-
tion of the urban fabric. The aims are: 

The port development refers to the historic, 
technological, spatial and ideological evolution 
of the port and will be represented by the 
application of the model by Hoyle (2000). The 
urban fabric will be interpreted according to 
the theory by Conzen (1960) as the layering 
of a ground plan, buildings, and utilization, of 
which the ground plan is the most persistent. 
The water experience is defined as the ability to 
sense the presence of the water when using the 
urban fabric. This sensory experience can take 
place in public space in proximity to the water 
and it is encouraged by an urban fabric that 
guides users towards the waterfront. 

Analysis steps
The analysis consists of 3 steps that concern the 
existing situation, a fourth step to extend the 
framework to the future and the design. The 
first step (chapter 3.1) is to make a distinction 
between different port areas within Rotterdam 
based on the historical context of their develop-
ment, using the six stages of port development 
by Hoyle (2000). Although each city is unique, 
there is value in the use of general models 
to explain their characteristics and compare 
their development. The six stages of port 
development by Hoyle is the most prevalent 
model used to explain the relation of port and 
city. It combines geographical relations with 
the advance in technology and ideology. The 
model will be used here to contextualize the 
transitions in the ports of Rotterdam, this way 

RESEARCH AIMS
1. Show how developments of the port have 
    shaped the urban fabric of the Rotterdam 
    waterfront.
2. Link these differences in the urban fabric 
     to the local water experience. 
3. Explore what trends might shape the 
    future waterfront in Rotterdam. 

DESIGN AIM
Show how adaptation of the physical interface 
of city and water can strengthen the water 
experience at the Merwe-Vierhavens.

METHODOLOGY
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they can be understood as part of a global 
trend instead of standalone developments. 
Moreover, it sheds light on the differences 
between port areas within Rotterdam. Although 
the model is useful it does not encompass all 
aspects of port development: for example, 
socio-economic and institutional factors can be 
influential but are not included. Van den Berghe 
(2016) has applied the model to three Belgian 
ports and concludes that it cannot fully explain 
their development. However, Rotterdam seems 
to have developed more in line with the general 
model. Moreover, the focus of this study is 
spatial, therefore the lack of institutional and 
socio-economic context will not be a grave 
issue. 

The process of the application of the model 
is to compare the general history of the port 
and the city of Rotterdam to the model: The 
questions ‘When has a port (along with the 
surrounding land) been constructed?’ and 
‘What was its purpose at the time?’, allow for 
sorting the branches of the port into stages of 
development. However, the model does not 
only address the chronology of the port, but 
also the relation of port and city. To include this 
dimension historic maps (source: topotijdreis.nl) 
and the account of the history of the port and 
city of Rotterdam by Han Meyer (1996) have 
been studied. The results are an adaptation 
of the schematization by Hoyle to reflect the 
specific situation in Rotterdam and a map of 
the port of Rotterdam by development stage. 
This division of the port into zones will be used 
as a basis to compare the characteristics of the 
urban fabric. 

Scale 

Model: Six stages of port development

Application model to Rotterdam

Characteristics of the urban fabric by stage

Water experience in the urban fabric

Context to stage 7 

Design for stage 7

Variant BVariant A

Location Analysis
Area plan

Scale 
Ground plan

Use 
Buildings

Figure 3.1, Analysis steps
The six stages of port development model is applied to 
Rotterdam, this results in a devision of the city in zones 
with a shared history, the characteristics of each zone are 
examined and an interpretation is made of the diiferences 
in water experience between the zones. 
Looking to the future a seventh stage is added to the 
model, by studying the context of the next redevelopments 
and proposing a design.
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ones. This is tested in chapter 3.2. Parcel size is 
taken as a measure for the floor plan layer of 
the urban fabric, and the building footprint is 
taken as a measure for the scale of buildings. 
The analysis is done for the whole of the 
unembanked area, so separate ports can be 
compared to the total. The scaling factor of the 
mean parcel and building footprint size are than 
mapped. A statistical analysis could be done 
to prove the significance of differences in scale 
or to relate them to for example utilization, 
however, this is beyond the scope of this study, 
because a quantitative comparison will not be 
made for the aspects of the urban fabric. 

For the other physical aspects (chapter 3.3) the 
analysis zooms in on four example locations. 
Stage 3 and 4 are not included, because these 
are located outside of the urbanized area of 
Rotterdam, for stage 5 and 6 redevelopment 
locations have been chosen for the same 
reason. The locations have been carefully 
chosen to represent the urban fabric of their 
stage of development, because they have the 
typical characteristics found in a first explo-
ration. For each location maps are made of 
the history of the site, the parcel and building 
pattern and the utilization. In the next step 
these will be interpreted. 

The interpretation of the morphology of the 
location (chapter 3.4) is made by reading the 
urban fabric on the ground. If you walk through 
the streets, where is your attention drawn? 
What places invite a visitor to dwell a bit longer 
and do they include waterfront space? What 
are the main routes? Are visitors encouraged to 
move towards the water? By walking through 

The second step is the study of the charac-
teristics of the urban fabric for the different 
stages. Do ports from a different stage of 
development differ in their structure? This 
part of the analysis builds on the school of 
thought of urban morphology, to consider the 
city as a historic layering of a floor plan (street 
patterns, lots, building blocks), buildings, and 
utilization. This approach and the first research 
aim both assume that the existing physical form 
of the city can be understood as a product 
of past developments. Naturally, this method 
has complications. The first is the difficulty to 
distinguish between the layers of the urban 
fabric, which are all dependent on each other. 
This study will treat the layering loosely, if it is 
helpful the layers will be discussed separately, 
but the goal is always to understand the urban 
fabric as a whole. Another complication is the 
great diversity of urban forms, also within the 
stages of development. Can generalizations 
be made? Although every area is unique, there 
are also recurring patterns that may open to 
interpretation but should not be disregarded. 
The great benefit of a morphological approach 
is that it does aim to find similarities and organ-
izing principles in the urban fabric. Historic 
diversity is not a hindrance, it simply requires to 
carefully consider the history of an area when 
interpreting the urban fabric. In this analysis 
step the physical characteristics of the ports 
within the city of Rotterdam are studied and 
complemented with historic maps.

The first hint to a distinction in the physical 
form of the ports comes from the literature 
and is the assumption of increasing scale: ports 
from later stages are larger in scale than earlier 
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the area and reading the information from the 
maps of the previous step, impressions are 
formed about the functioning of the urban 
fabric. These impressions are then mapped. 
This is a subjective method of analysis, but the 
nature of the information – the human experi-
ence – calls for a subjective approach. The maps 
are reduced to a scheme that captures the core 
components of the urban fabric. At this point 
in the analysis the first two research aims are 
met: An understanding of the influence of port 
development on the urban fabric and a link to 
the water experience on location. The next steps 
will involve the future. 

The model by Hoyle ends with the sixth step: a 
renewal of port city links at the end of the 20th 
century and the beginning of the 21st century. 
This is not the end of waterfront developments. 
The literature study has looked into recent 
trends in waterfront redevelopment, such as 
the pressure of urban development on active 
ports, and has identified two challenges; the 
reconnection of city and river, and sea level 
rise adaptation. These trends will be part of the 
context of the seventh stage of development. 
The analysis will add some context for the 
seventh stage in Rotterdam (chapter 3.5). 
Sources are policy documents, scientific 
literature, economic forecasts and water 
management studies. Using this information, 
the context for the seventh stage in Rotterdam 
can be added to the model. Although care 
should of course be taken not to interpret 
this extrapolation of current trends with the 
same weight as the first six stages that are a 
schematization of past events. 

The last part of the study is a design exercise. 
Within the context of the 7th stage many 
futures are imaginable. The design uses the 
morphological approach to find alternatives for 
the urban fabric that encourage the connection 
of city and water. Some of the causes for 
separation of port and city, as described in 
the literature, have left physical traces in the 
CityPorts. Especially the difference between the 
scale of the city and the port will be addressed 
by the design. Some additional information 
will be needed to inform a design that not only 
resolves the challenges identified in the analysis, 
but is also a realistic proposal on other levels. 
The chapter on the design will start with an 
analysis of the location. The chosen site is the 
Merwe-Vierhavens, which are located in the 
CityPorts and currently starting a transformation 
from port to urban uses. In this location many 
trends come together: redevelopment of an 
active port, uncertain water levels, pressure for 
urban development and the wish to locate new 
economic activities. Next, the plan for the whole 
area will be presented, to be followed by two 
plans for sub-areas. These areas are approached 
in contrasting ways, but both challenge the 
existing dividing line between land and water. 
The design will complete the vision of the 
seventh stage of port development. 
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CHAPTER 4
ROTTERDAM

Introduction
The two faces of the port, expansion and redevelopment 

4.1 Stages of port development in Rotterdam
Application of the model by Hoyle 

4.2 The assumption of scale
GIS analysis of the scale of parcels and buildings

4.3 The morphology of the unembanked area
Study of the urban fabric at four example locations

4.4 Water experience
On the ground experience of the four exaple locations

4.5 Tension on the waterfront
A look at the future, based on trends and policy

4.6 Discussion
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The literature review considered general models 
for the relation of cities to the waterfront, in this 
chapter this relation will be examined for Rot-
terdam. Rotterdam is located in the estuary of 
the Meuse, which shares a delta with the Rhine, 
and through these rivers Rotterdam has access 
to a large hinterland. Because of this posi-
tion, the growth of the port has often played a 
central part in urban development. At present, 
Rotterdam is the second city in the Netherlands 
(by population) and the largest port of Europe. 
However, ‘the port’ is not a single port area, 
instead Rotterdam has many ports and a long 
tradition of transformation, which includes the 
bombing during the second world war, post 
war reconstruction, and more recent waterfront 
redevelopment projects. The result is a broad 
spectrum of areas, some in use as ports, others 
redeveloped, some large scale, some smaller, 
some accessible, some remote. What kind of 
intermediate space between city and water do 
these areas offer? How has the development of 
the port changed the urban waterfront? 

A first exploration of the dynamics of the port 
was made in the form of video clips. This was 
done by going to the location with an open 
mind and simply recording the notable occur-
rences. The interpretation was made only during 
the editing, to allow the location to speak for it-
self as much as possible. The first clip was made 
in one of the newest and most remote port 
areas: the Maasvlakte. This port was constructed 
on new land in the North Sea, it is at the edge 
of the country, exposed and quite far removed 
from any urban area. It is a harsh environment, 
not made for humans. A series of highways and 
industrial roads through the port landscape 
lead to ‘Smickel-Inn’, the snack bar at the end 
of the universe. Here, on a dreary autumn day, 
we filmed the landscape. The clip shows the sea 
weathering the land and creating a soundtrack, 
a windmill adding a rhythm, technology versus 
the elements, the exposed open space, and a 
single human being, dressed in reflective gear, 
disappearing into the emptiness, every now and 
then a boat moves past, the sea and windmill 
keep rushing on. The movements are repetitive, 
mechanic. 

Two faces of the port
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Figure 4.1. Film stills from the clips ‘windmills’ and ‘cranes’
This first clip was shot at the Maasvlakte and shows the 
alienation and harshness of the location. The second clip 
shows the redevelopment of Katendrecht peninsula.

The second clip mirrors the first in its themes, 
but the location is very different. Katendrecht 
is a peninsula between two ports on the south 
bank of the Meuse. The ports have mostly lost 
their shipping function and the area is now 
being redeveloped. The clip starts with a view 
of the peninsula from the opposite side of the 
Maashaven, this location is disused, but on the 
peninsula cranes are moving. The old factories 
are being transformed, new housing complex-
es are being constructed. Getting closer, the 
clips show the new uses, such as a taxi boat 
and a restaurants. The place is alive, not as a 
port, but as part of the city. The clips show two 
sides of the port: the economically important, 
large scale, alien landscape of the new ports 
against the urban expansion which is reclaim-
ing and transforming the old ports. If we look 
to Hoyle (2000) for an explanation, the first clip 
shows the separation of city and port, caused 
by technological factors and the increasing 
scale of shipping and the second clip shows the 
(incomplete) reconnection which takes place in 
inner-city redevelopment projects. 

This chapter aims to explain how the dynamics 
of the port have shaped the urban waterfront 
of Rotterdam. It starts with a comparison of the 
model by Hoyle to the expansions and down-
stream move of the port and to the redevelop-
ment of the city ports (4.1). Within the model 
of Hoyle the assumption is contained that ports 
have increased in scale depending on their time 
of development. This scale is a reason for the 
geographical separation of port and city, but 
also a physical characteristic of port areas that 
remains after the port is vacated, section 4.2 
considers whether this increase in scale holds 
true for Rotterdam. Section 4.3 zooms in to 
patterns in the morphology of the unembanked 
areas (outside of dikes) and the next section 
(4.4) interprets the accessibility and experience 
of proximity of the river in these areas. The 
chapter closes with a short reflection on policy 
for the urban development of the unembanked 
areas (4.5) and a discussion (4.6).
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4.1 STAGES OF PORT DEVELOPMENT
Although each city is unique, there is value 
in the use of general models to explain their 
characteristics and compare their development. 
The six stages of port development by Hoyle is 
the most prevalent model used to explain the 
relation of port and city. It combines geograph-
ical relations with the advance in technology 
and ideology. The model will be used here to 
contextualize the transitions in the ports of 
Rotterdam, this way they can be understood 
as part of a global trend instead of standalone 
developments. Moreover, it sheds light on the 
differences between port areas within Rotter-
dam. Although the model is useful it does not 
encompass all aspects of port development: 
for example, socio-economic and institutional 
factors can be influential but are not included. 
Van den Berghe (2016) has applied the model 
to three Belgian ports and concludes that 
it cannot fully explain their development. 
However, Rotterdam seems to have developed 
more in line with the general model. Moreover, 
the focus of this study is spatial, therefore the 
lack of institutional and socio-economic context 
will not be a grave issue. 

The model of Hoyle is discussed in chapter 2  
and the six stages can be roughly summarized 
as follows: (1) medieval symbiosis of city and 
port, (2) first industrial revolution, break-
bulk port expansion beyond the city center, 
(3) industrial and petrochemical expansion 
removed from the city, (4) containerization 
and further separation, (5) increasing scale 
of port, urban renewal of inner city ports, (6) 
globalization and international competition, 
redevelopment of ports with aim of port-city 
integration. In the next pages the development 
of the port of Rotterdam is described using 
the six stages as a guideline. To apply the 
model historic maps (source: topotijdreis.nl), 
general information on the ports of Rotterdam 
(e.g. year of construction and main purpose 
of a basin, sourced from Wikipedia) and an 
historic account of the bond of city and water 
in Rotterdam by Han Meyer (1996) have been 
considered. The comparison results in an adap-
tation of the scheme by Hoyle to the situation 
in Rotterdam (fiure 4.10) and a corresponding 
map of the stages of (re)development (figure 
4.11). This map will serves as a foundation to 
the rest of the chapter. 
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The six stages in Rotterdam
1 Pre-industrial 
The first stage, according to the model by 
Hoyle, is the overlap of city and port without 
a clear distinction between the two. This is no 
different in Rotterdam. During its early history 
Rotterdam was built on the banks of the Rotte 
and the dam were the Rotte meets the Meuse. 
Around 1600 the city had expanded beyond 
the dam, onto sandbars in the Meuse. This 
area became known as the ‘waterstad’. Han 
Meyer (1996) describes the relevance of this 
change; the old city was founded behind the 
flood defense, the new part was more exposed 
to threads but also more open to trade. In 
this area the transition from water to city was 
contained within the parcel, which would be 
located on the quay and combine warehouses 
and workshops with housing. During the next 
centuries shipping activities were gradually 
replaced with more representative functions 
(Meyer, 1996), but the real change came with 
industrialization. 

2 The transit port
During the industrial period Rotterdam was 
strategically located as a transfer point between 
sea and river shipping, which allowed it to 
become a mayor transit port. Industrialization 
was relatively late in the Netherlands, but one 
could consider the construction of the Nieuwe 
Waterweg, from 1868 to 1872, the start of 
the new stage for the port of Rotterdam. The 
first large port expansion of this period was 
the move to the south bank. Here the Kon-
ingshaven, Binnenhaven en Spoorweghaven 
were dug and the Noordereiland became 
separated from the Feijenoord area. Later the 
Nassauhaven and Persoonshaven were built for 

Figure 4.2, The Leuvehaven in 1925. 
This port is part of the Waterstad, although the picture 
was taken at a later stage, the structure of this area dates 
from the first stage. The picture shows the close relation of 
shipping to the surrounding building blocks. 
Source: KLM Aerocarto. 1925. Retrieved 25-11-2019 from nl.wikipedia.org/
wiki/Leuvehaven#/media/Bestand:Leuvehaven_Luchtfoto_1925.jpg

Figure 4.3, . Map of Rotterdam in 1920
The map shows the new ports on the southbank, the Waal-
haven under construction and the four ports on the north 
bank, as well as the expansion of the urban area. 
Source: Kadaster. Retrieved 25-11-2019 from topotijdreis.nl
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3 Post-war reconstruction
In 1940 the bombing of Rotterdam and the 
following fires struck a large hole in the city 
center. Most of the historic city was lost and 
the Waterstad area, where the city and river 
were intertwined, was among the destroyed 
parts of the city. The post-war reconstruction 
involved a large scale restructuring of the city, 
to become more ‘modern’ (Meyer, 1996). In the 
Waterstad the dike -formerly located behind 
the Waterstad- was moves outward to the river- 
front, where it became a mayor traffic artery. 
Moreover, because the Waterstad was empty 
after the war, it was unattractive for activities 
such as shopping, which found a new location 
along the Coolsingel. The effect was a shift in 

Figure 4.4, Aerial view of Rotterdam after bombing
The lighter area was destroyed during the bombing, it 
covers almost the whole historic center.
Source: brandgrens.nl. Retrieved 25-11-2019 from indebuurt.nl/
rotterdam/genieten-van/mysteries/wat-zijn-die-rode-lampjes-in-de-
straten-van-rotterdam~48983/

industrial purposes. After this move southwards 
the next move was westwards; the Rijnhaven, 
Maashaven and Waalhaven were dug out. These 
ports were very large, to allow for the transfer 
of bulk from ship to ship. On the north bank 
a series of smaller ports were built, including 
the four ports and Merweport, mostly for the 
breakbulk transfer and storage. The growth of 
the port was followed by urban expansion. New 
housing districts were developed around the 
city center, to the west towards Delfshaven, and 
in between the ports on the south bank. The 
development of Rotterdam during this period 
diverges slightly from the model in two ways. 
First, the scale of the port expansion was much 
larger than the urban expansion, reflected by 
the sizes of the circles in the adapted scheme. 
Secondly, the urban expansion (partially) fol-
lowed the port. Although the overlap between 
the two was lost, the port and city were still 
close neighbors. 
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location of city center functions. The Waterstad 
became peripheral to the city center and it is 
now mostly used for offices (Meyer, 1996, p…). 
Meyer (1996) also notes that, although in the 
reconstruction plan by Van Traa the river was a 
prominent part of the cityscape, the visual re-
lation between city and port was not achieved. 
The view of the shipping was lost because the 
new dike obstructed the view and because ship-
ping activities were moved to new ports down-
stream. This downstream move had already 
begun before the war, when ports had been 
constructed specifically for the oil industry, 
but after war another wave of port expansion 
began, for oil and industrial purposes, including 
the second Petroleumhaven and Botlek. 

Figure 4.5, The first container arrives in Rotterdam
The first container terminal was founded in the Beatrix-
haven, a branch of the Eemhaven. Larger terminals were to 
follow.
Source: Port of Rotterdam. Retrieved 25-11-2019 from https://www.
portofrotterdam.com/nl/onze-haven/zien-doen-en-beleven/zien/
geschiedenis-van-de-haven

4 Containerization 
The expansion of the oil industry and bulk cargo 
continued into the 60s and in 1962 Rotterdam 
became the largest port in the world, which it 
remained until 2004 (Port of Rotterdam, n.d.). 
Because of the large breakbulk ports such as 
the Eemhaven, Rotterdam could adjust quickly 
to the next mayor technological shift: contain-
erization. In 1966 the first container arrived 
in Rotterdam, in the years to follow contain-
er transport would see a rapid growth, which 
continues until present. The early adaptation to 
this new way of transport and the development 
of large container terminals allowed Rotterdam 
to remain the main port of Europe. During the 
60s the port was still very much at the center of 
urban planning considerations (Meyer, 1996). 
However, according to Hoyle (2000) contain-
erization and industrialization distanced the 
port from the city, for environmental reasons 
and because of the reduced need for human 
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Figure 4.6,. The Maasvlakte in 1990
The new port is an area of oil and industry, alien to humans 
and distant to the city.
Source: Rijkswaterstaat.1990. Retrieved 27-11-2019 from beeldbank.rws.
nl/MediaObject/Details/419881. 

Figure 4.7,. Oudehaven ~1990
Urban renewal project that involved some new construc-
tion on this inner city waterfront and restaurants and cafés.
Source: Johan Breur / SERC. Retrieved 27-11-2019 from fotos.serc.nl/
zuid-holland/rotterdam/rotterdam-31672/

handling of cargo. This physical and ideological 
distancing may have occurred in Rotterdam as 
well, because from the early 70s on the focus in 
urban planning shifted from the port to the city. 

5 Redevelopment for housing
The fifth and sixth stage are not marked by 
a change in port technology but rather by 
a change in how the city relates to the port. 
During the fifth stage, according to the model, 
disused ports in the city center become part of 
urban renewal projects, while the port contin-
ues to expand outwards. The port of Rotterdam 
is no exception; during this period the first 
Maasvlakte was constructed, a port expansion 
into the North Sea on new land. On the urban 
side Rotterdam does not follow the model as 
clearly but parallels can be made. In other cities 
this stage was characterized by urban renewal 
projects in disused ports in the city center, but 
in Rotterdam the starting situation was differ-
ent. Large parts of the city center ports were 
destroyed during the bombing and these areas 
were in different stages of reconstruction. Mey-
er (1996) describes how during the 70s urban 
development ideologies in Rotterdam changed. 
The ideal was no longer a city which followed 
the needs of the port but instead planners were 
concerned with the living environment and 
housing situation. In the city center the Leuve- 
haven and Oudehaven were redeveloped in 
line with this ideology, but it was insufficient to 
repair the bond of the city and the river. In less 
central locations the city claimed some former 
ports for housing development projects (Meyer, 
1996). These developments mainly referred to 
other housing projects in their structure and 
typology and the allotment models were some-
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Figure 4.9,. Wilhelminapier 2019
The redeveloped pier refers to the port in structure and 
architectural expression. Some historic elements are 
preserved.
Source: Rotterdam stadsambassadeurs. 2019. retrieved 27-11-2019 from 
stadsambassadeursrotterdam.nl/wp-content/uploads/2016/01/Wilhelmi-
napier2015E-772x347.jpg

Figure 4.8, Second Maasvlakte in 2019
The infrastructure dominates the landscape, it is a hostile 
environment to humans.
Source: own material

what indistinct, which means these projects did 
not contribute much to the bond of city and 
river. 

6 Manhattan on the Meuse 
Around 1990 the redevelopments changed 
character. An international competition for the 
redevelopment of the Kop van Zuid showed the 
potential of marketing Rotterdam as a global 
port city; ‘Manhattan on the Meuse’. The rede-
velopment projects that followed were larger 
in scale than previous ones, as were the ports 
which were redeveloped. Ports constructed 
during stage two, such as the Spoorweghav-
en and Rijnhaven were the setting for these 
new mixed use urban areas. The underlaying 
port structure, the ideological components of 
historic preservation and connecting city and 
port, and the commercial spirit of development 
combined give these areas (such as the Wil-
helminapier) their character. The allotment fol-
lows the structure of the port, on top of which 
large scale developments where built, such as 
high-end apartments and offices. Some of the 
old warehouses were maintained and reused as 
restaurants or cultural facilities. Public space can 
be found at the end of the pier, but greenery 
is rare. Some reference to the port is achieved 
in these new redevelopments, as well as water-
front public space and views of the river. Hoyle 
characterizes this stage as reconnection, 
however, the port and city remain two geo-
graphically and functionally separated worlds. 
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Figure 4.10, Stages of Port Development applied to Rotterdam
The scheme shows the stages of port development as describes by Hoyle (2000), and the application to Rotterdam. 
Stage 1 in Rotterdam is similar to the general model. Starting from stage 2, the size of the port is disproportional 
to the size off the city. The geographical disconnection is not characterized by an immediate separation; during 
stage 2 the port and urban expansion go together but around 1920 the port starts to expand far beyond the city. 
The vacation of inner city ports in Rotterdam was partially a consequence of WWII bombing, and partially caused 
by companies moving away from smaller or otherwise less practical ports. However, some port activity remained 
in the city. During stage 4, the planning ideal was still a city to support port development. This changed in stage 5, 
characterized by the redevelopment of city ports, with a focus on housing projects and a simultaneous ideological 
shift in planning from focus on the port to focus on the city. In stage 6 the port becomes valued again by planners, 
but in redevelopment projects its importance is more referential than functional.

1

2

3

4

5

6

<1870

1870 -1940

1940 -1960

1960 -1970

1970 -1990

>1990

Overlap of port and city in waterstad.

Waterstad port replaced by other uses.
Development of many (large) break-bulk ports, 
in proximity to (new) housing areas. 

Bombing of city center. City growth encapsulates 
ports from stage 2. Expansion of port for oil 
industry and containerization, away from city.

Continuation of ideological connection and view.
Large industrial expansion in Europoort.

City prioritized over port.
Redevelopment of city ports (stage 2). 
Port expansion at Maasvlakte

Redevelopment of city ports (stage 2), 
in proximity to active ports and with ideological 
links to the port (Kop van Zuid).

Stage
Model Hoyle Model applied 

to Rotterdamcity port
Period Hoyle Period 

Rotterdam
Characteristics Rotterdam

Ancient/medieval 
to 19th century

19th - early 
20th century

Mid 20th century

1960s -1980s

1970s -1990s

1980s - 2000+

Figure 4.11, (next page >) Map of stages of Port 
Development applied to Rotterdam
The map shows the areas of the port of Rotterdam, 
colored for each development stage. The hatches are 
ports that have been redeveloped in stage 5 and 6 
respectively. 

Adaptation of the model
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4.2 THE ASSUMPTION OF SCALE

Stage 2 (Four ports)Stage 1 (Schiedam) Stage 3 (2nd Petroleum haven)

Stage 4 (Europoort) Stage 5 (1st Maasvlakte) Stage 6 (2nd Maasvlakte)

Stage 5 (Feijenoord) Stage 6 (Rijnhaven)

Figure 4.12, Aerifal pictures of 
examples of the six stages and 
redevelopments
All pictures are to the same scale. 
Source: Pdok > luchtfoto 2018. Retrieved 
27-11-2019 from pdok.nl/viewer/#%20
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The aerial pictures (previous page) of the six 
stages seem to show an increasing scale; in the 
later stages the water gets wider, the oil tanks 
larger, and the diversity lower. The first stage 
is characterized by a dense urban network 
(the picture is of Schiedam, because the old 
parts of Rotterdam have been destroyed and 
restructured), the second stage areas have 
ports of different sizes and many warehouses 
and factories, from the third stage on the 
ports seem hostile, alien, not meant for human 
involvement. In the 5th and 6th stage ports, 
the whole area is covered by one monotonous 
use. The redeveloped areas appear to be more 
to the scale of the city in the 5th stage and 
more to the scale of the port in the 6th stage. 
The premise that ports get bigger and bigger 
with time is also contained within the six stage 
model. According to the model when ports 
have outgrown the scale of the city center and 
perhaps even the scale of human experience, 
this contributes to the separation of port and 
city. However, it is interesting from the perspec-
tive of redevelopment as well; the port structure 
forms the base on which to plan. The ports 
that are considered for redevelopment today 
are more recent, so according to the logic of 
growth, their scale should be large in contrast 
to most other urban areas. This section aims 
to check if the assumption of increasing scale 
holds true in Rotterdam. 

Scale is the relationship between the size of 
one object and another. To compare the scale 
of urban areas many aspects of size could be 
chosen to compare, such as the width of the 
infrastructure, the distance between buildings 
or the total surface are of a district. In this 

exploration two measurements were chosen to 
reflect two layers of the urban landscape: the 
parcel size as a representation of the under-
laying structure and the building footprint 
as representation of the building stock. The 
comparison will be made by comparing areas 
from different stages of port development (see 
Chapter 4.1) to the average of the unembanked 
area. To do so a scaling factor is estimated, 
following a few steps. First the data have been 
downloaded using the Pdok plugin in Qgis, the 
data sets are BAG:pand and Kadaster:perceel, 
for the buildings and the parcels respectively. 
First the data are visualized, to show differences 
among the sizes (Figure 4.14 and 4.16). Next, 
the distribution of sizes was checked. It is a very 
skewed distribution for both parcel size and 
building footprint. If plotted on a logarithmic 
scale, the graph becomes readable (figure 4.13). 
Because of the skewedness, average values are 
not meaningful; instead the median, Q1, and 
Q3 values are used to compare the areas. These 
values are taken for the whole unembanked 
area (Building footprint: Q1=20, Med=60, 
Q3=199 & parcels: Q1=105, Med=289, 
Q3=2717) and then each area is compared. 
For example, the median building footprint in 
the Merwehaven is 272m2, the median of the 
whole unembanked area is 60m2, so the factor 
is 272/60=4,53. The factors for Q1, Med and 
Q3 are then averaged. This is done for every 
area, and finally the average factors are mapped 
(figure 4.15 and 4.17). 

To confirm that the areas are different in scale 
more sophisticated data processing and statis-
tical analysis would be needed. Moreover, 
there are many aspects of scale, only two of 
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Figure 4.13, Sizes distribution
The distribution of sizes for the building footprints (left) and parcel size (right). For the top two graphs, the Y-axis is 
the size of the building footprint or parcel and the X-axis is the rank of the respective building/parcel from large to 
small. (Note that the Y axis scales logarithmically.) The more flat parts of the curve are more common values. The 
distributions have a few very large, a few very small and many moderate values, but the curves are not completely 
smooth. The bottom graphs plot the frequency of values in the top graphs. The distribution resembles a log-normal 
situation, with a few added peaks. Buildings with a footprint of around 6m2 and around 50 m2 are overrepresented. 
Parcel size has an overrepresentation of parcels around 100m2. 
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which are considered here. However, the visual 
representation of these two characteristics aids 
in more grounded assumptions. The parcel 
size map resembles the expected differences 
in scale. The active ports all have a much larger 
scale than the city center and the parcel sizes 
in ports from stage 3 or later are at least five 
times larger than the average. For the building 
footprints the results do not show the expected 
pattern. Older areas have smaller buildings but 
not very consistently so. The scale peaks in the 
Waalhaven and Vierhavens, which is somewhat 
surprising. Although, on a closer look the ware-
houses -a building type uncommon in container 
ports- in these areas are indeed very large. It 
might be that the building size increase stopped 
when the port became more transit and less 
storage and industry oriented. The unembanked 
area contains active ports and redeveloped 
ones. In the comparison so far these have been 
treated the same, while in reality they are very 
different. In general, the scale factor is probably 
largely dependent on the functions located in 
an area, especially in cases where a piece of 
land is divided in many small buildings and 
parcels. It would be informative to compare 
similar uses, instead of whole areas, but this is 
beyond this quick analysis. Instead the function 
map is provided as an interpretation reference. 
Within the redeveloped areas, the expectation 
is that stage 6 is larger in scale than stage 5, 
looking at the maps this is not the case. More 
detail would be needed to explain differences in 
scale within these areas. 

To summarize, it seems scale does increase 
roughly chronologically, although not for 
building footprints. For the active ports the 
increasing scale is roughly represented in the 
maps. The Waalhaven and Fourports are inter-
esting areas, because on a parcel level their 
scale is moderate, but on a building level, their 
scale is very big. Areas with housing or other 
functional differences might disturb the results, 
therefore a clear comparison of scale within the 
redeveloped areas was not accomplished. The 
next section will look at the differences between 
a few example areas more closely. 

The maps provided below are the parcels of the 
unembanked area, colored by size (figure4.14) 
followed by the estimated scaling factor of the 
parcel size for the areas (figure 4.15). Next, the 
maps for building size (figure 4.16) and the 
scaling of building size by area (figure 4.17). The 
last map of this section is the map of building 
uses for the unembanked area (figure 4.18). 
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Figure 4.14, The parcels of the unembanked area colored by size
The color range of red to blue, from small to large, shows the differences in parcel size. 
Data source: Pdok > Kadaster > Perceel. Downloaded October 2019.
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Figure 4.15, The scale of parcels of the unembanked area
The map is composed using the estimated multiplication factors for each port area (compared to the total unem-
banked zone). The orange/yellow ports have uncommonly small parcels, the blue zones have a larger parcel size, 
compared to the total. Data source: Pdok > Kadaster > Perceel. Downloaded October 2019.
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Figure 4.16, The buildings of the unembanked area colored by footprint
The colors range from red to blue, from small to large. The differences seem to coincide with the use of the area. 
Data source: Pdok > BAG > Pand. Downloaded October 2019.
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Figure 4.17, The scale of building footprint of the unembanked area
The map is composed using the estimated multiplication factors for each port area (compared to the total unem-
banked zone. The hypothesis was that the downstream ports would be larger in scale but the results show the 
largest footprints in stage two active ports. Data source: Pdok > BAG > Pand. Downloaded October 2019.
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Figure 4.18, The uses of buildings in the unembanked area. 
The city center ports have been redeveloped (orange& yellow) and have some enclosed housing areas. If we 
compare this map to the scale maps it becomes clear that these differences in use explain much of the differences 
in scale. Data source: Pdok > BAG > Pand. Downloaded October 2019.
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4.3 THE MORPHOLOGY OF THE UNEMBANKED
Using the model by Hoyle, four types of ports 
can be identified within the city center of Rot-
terdam: Stage 1 ports (which have gradually lost 
their port function), stage 2 ports which are still 
in use, stage 2 ports redeveloped during stage 
5, and stage 2 ports redeveloped during stage 
6. In this section four examples will be used to 
show the differences between the areas from a 
morphological perspective. The examples are 
chosen to represent the typical urban fabric of 
all locations that share a similar history through 
the stage of their (re)development. The selec-
tion process involved a search for patterns in 
the structure of the urban fabric on the water-
front, which mainly looked at the orientation of 
the buildings and building blocks. The chosen 
examples are clearly express the most common 
structure for their stage. The stages differ in 
their technological and ideological context and 
the examples illustrate how this historic context 
at the time of (re)development has affected 
the waterfront space. To generalize, the stage 
1 situation is a close relation of city and water, 
which is established through streets that cut 
through the urban fabric towards the quays and 
by narrow façades that face the river. Stage 2 
ports have been constructed during the period 
of industrialization, they are organized along 
the infrastructure and built to a large scale. The 
redevelopments from stage 5 are mostly hous-
ing projects, they aim for an open structure but 
do not offer attractive waterfront public space. 
Stage 6 redevelopments restructure the under-
laying port less than stage 5 redevelopments. 
The structure the underlaying stage 2 port is 
still clearly readable, but new buildings are con-
structed and the patterns of use are urban. 

1

2

5

6

Figure 4.19. Locations of the four examples
Noodereiland is chosen as an example for stage 1, (instead 
of the historic center that has been restructured to a great 
extent during the post-war reconstruction), the Vierhavens   
represent stage 2, the early redevelopments of stage 5 are 
represented by the surroundings of the Persoonshaven at 
Feijenoord, the Wilhelminapier is taken as an example for 
the later redevelopments during stage 6. 

In the next pages for each type an example is il-
lustrated. The locations are chosen to reflect the 
typical aspects of their stage of development, 
they are: Noordereiland for stage 1, the  Vierha-
vens for stage 2, Feijenoord for stage 5 rede-
velopment, and the Wilhelminapier for stage 6 
redevelopment. Figure 4.19 shows the locations 
of the examples. 
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Although the origin of the port of Rotterdam 
was in the triangular historic center on the north 
bank, the Noordereiland is chosen as an exam-
ple for the first stage. The reason for this is the 
destruction of the historic center during the war 
and the subsequent restructuring. The Noor-
dereiland became an island around 1870, when 
the Koningshaven was dug which separates it 
from Feijenoord. Although this is the timeframe 
of the second stage, the plan for the island was 
made to the example of the Waterstad.

The urban plan of the island is simple. Each 
side of the island has a row of building blocks, 
facing the quay on the water side and a narrow 
public space on the inside. The blocks were 
divided into narrow parcels. Therefore quays 
are lined with façades facing the waterfront and 
with (originally) a diverse mix of uses. The island 
was not a port in the modern sense, but it did 
house a wharf and use its quays to supply fac-
tories and for passenger lines (Noordereiland.
org, 2020). The original layout of the island has 
seen some changes since its first development, 
mainly because of changes in the infrastructure 
lines and bridges on the island. The shipping 
wharf on the south end of the island left and 
was replaced with building blocks in a similar 
style as the rest the island and the north part of 
the island was damaged during the war. Despite 
these changes, most of the historic structure of 
the island remains today.

Stage 1 | Noordereiland

Figure 4.20, Aerial view of Noordereiland
Source: Nationaalgeoregister.nl. pdok > luchtfoto actueel ortho 25cm RGB
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Figure 4.22, Scale / parcels and buildings
The east part of the island has retained the historic allotment, 
with narrow façades facing the water. 
Data source: Pdok > Kadaster > Perceel;  Pdok > BAG > Pand. Down-
loaded October 2019. 

Figure 4.23, Nonresidential use
Most buildings at the island are residential on the upper floors, 
but a diverse mix of uses remains at the street level, including  
offices, care, and shops along the former bridgestreet. Data source: 
Pdok > BAG > Pand. Downloaded October 2019. 

Figure 4.21, Maps of the history of Noordereiland
The polder structure was replaced with a new allotment when the 
island was separated. During the past century changes have been 
small, reponding to war damage and infrastructural renewal.
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Stage 2 | Four ports
The Vierhavens are an example of the stage 2 
urban fabric, they share the pier structure with 
central infrastructure with many port from this 
stage. The construction of the four ports was 
started in 1912. The first port to be completed 
was the Koushaven, used for petroleum trans-
port. The next ports, the IJsselhaven and Le-
khaven, were designed for breakbulk shipping. 
The last port, the Keilehaven is more shallow 
and narrow and is an industry port. This mix 
of industry and transit reflects the dynamics of 
the port at stage 2. Because the ports were dug 
next to each other the strips of land in between 
become piers. At the center of the pier were 
railway lines, between this infrastructure and the 
water warehouses for storage were build. 

After the introduction of the container the ports 
lost some activity and in the 1990s the area was 
repurposed. It now houses facilities for ship-
ping fruit and juices. Part of the Keilehaven and 
Lekhaven were filled up and the railways were 
disused, but most of the structure remained the 
same. The area is characterized by long parcels 
and buildings parallel to the water, central infra-
structure lines and mono functionality.

Figure 4.24, Aerial view of Vierhavens
Source: Nationaalgeoregister.nl. pdok > luchtfoto actueel ortho 25cm RGB
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Figure 4.26,  Scale / parcels and buildings
Parcels are large, buildings are exeptionally large. Data source: Pdok 
> Kadaster > Perceel;  Pdok > BAG > Pand. Downloaded October 2019. 

Figure 4.27, Nonresidential uses
The area is mostly industrial in category. It is an active port, 
specialized in shipping fruit and juices. Data source: Pdok > BAG > 
Pand. Downloaded October 2019. 

Figure 4.25, Maps of the history of the four ports
The sequence shows the adaptation form the polder land-
scape, to the stage 2 port, to present. Most warehouses 
have been replaced, but the structure remains.
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Feijenoord - Stage 5, redevelopment 
Open but impermeable
The development of ports in this area began 
around 1870. After digging the ports, the water-
front was industrialized and on the land behind 
the industry housing was constructed. The re-
sult was an area with housing and industry next 
to each other. This is still the case today, but the 
balance has tipped in the favor of housing. The 
Nassauhaven and Persoonshaven were both 
industrial zones accessible by rail and water and 
partially lost their purpose when road transport 
become the norm. 

The first redevelopment projects in the area 
started in the 1970s. The apartment buildings 
behind the Feijenoordkade (1) date from 1977 
and the row of apartment blocks along the Nas-
sauhaven dates from 1989 (2). These apartment 
buildings contrast with the historic closed build-
ing blocks (~1900) in their structure and allot-
ment models. The blocks are open, which could 
have resulted in a permeable urban fabric, but 
this is not the case. The arrangement of interior 
spaces creates a semi-private setting and be-
cause the blocks are monofunctional housing, 
there is little reason to go there. Similar kinds of 
redevelopments took place on other locations 
in Rotterdam. During the 1970s the focus of ur-
ban development had shifted from supporting 
the port to solving housing issues. The develop-
ment have two main characteristics: a focus on 
the social side of the agenda is, which explains 
the housing typologies, and an approach to the 
area as an urban neighborhood, somewhat dis-
regarding the waterfront as an urban element. 

Figure 4.28,  Aerial view of Feijenoord
Source: Nationaalgeoregister.nl. pdok > luchtfoto actueel ortho 25cm RGB
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Figure 4.30, Scale / parcels and buildings
The area is a mixture of medium parcels with appartment 
blocks, single houses on a highly devided parcels and large 
industrial blocks. Data source: Pdok > Kadaster > Perceel;  Pdok > 
BAG > Pand. Downloaded October 2019. 

Figure 4.31, Nonresidential uses
Most buildings have a residential purpose, but some 
industry remains and some commerce and services are also 
present.
Data source: Pdok > BAG > Pand. Downloaded October 2019. 

Figure 4.29,  Maps of the history of Feijenoord
The area has had mixed structures since the first 
factories appeared. Starting in the 1970s housing 
development is replacing industry in steps. 
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Wilhelminapier - Stage 6, Redevelopment
The main structure of the Wilhelminapier, 
-long quays for ships, the railway and road at 
the center and long buildings in between- is 
typical of stage 2 ports. However, the Wilhelmi-
napier has long housed the terminals of the 
Holland-America-Line, which sets it somewhat 
apart from other ports from the same period, 
as it has always been a place for people. Espe-
cially the point of the peninsula ‘het Koningin-
nenhoofd’ has developed as a public space. At 
first because the ferry across the Meuse docked 
there, later the location could be visited by 
passengers of the Holland-America-Line. After 
the terminals went out of business the Wil-
helminapier became interesting as an expansion 
of the city center. In 1992 Norman Foster made 
the masterplan for the site, which is very differ-
ent in ambition compared to the stage 5 rede-
velopments. The plan combines high-rise, mixed 
use and metropolitan looks with an outlook 
to the (former) port. Within this vision historic 
buildings and the layout of the peninsula are 
maintained. New architecture expresses the 
‘modern port city’ and the high rises mark the 
location and offer views of the river and port. 
Today the area is hotspot for urban life, includ-
ing hotels, restaurants, luxury apartments and 
offices. An interesting detail is the addition of 
a pedestrian and cyclist bridge at the tip, which 
connects the peninsula to Katendrecht. 

Figure 4.32, Aerial view of Wilhelminapier
Source: Nationaalgeoregister.nl. pdok > luchtfoto actueel ortho 25cm RGB
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Figure 4.34, Scale / Parcels and buildings
The parcels at the pier have not been devided before 
redevelopment, the scale of the former port has been 
maintained. Data source: Pdok > Kadaster > Perceel;  Pdok > BAG > 
Pand. Downloaded October 2019. 

Figure 4.35, Nonresidential uses
Most buildings have a mix of functions uch as housing, 
hotels, offices and shops. 
Data source: Pdok > BAG > Pand. Downloaded October 2019. 
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Figure 4.33, Maps, history of the Wilhelminapier
The Rijnhaven was dug at the end of the 19th century, 
after which the peninsula became the location for passen-
ger ships to America. The redevelopment has not changed 
the base structure. 



66

4.4 WATER EXPERIENCE
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Figure 4.36, Analysis of the water experience in the urban fabric
The quays are a prominent part of the urban fabric. The building blocks are sometimes parallel and sometimes 
perpendicular to the quays. Cross streets make the area permeable. The point of the island offers public space, as 
well as some inwards facing greenery. 

Stage 1 | Noordereiland
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Figure 4.37, Sketch of Noordereiland
The street is perpendicular to the quay and leads the visitor on to the 
riverside. 

Figure 4.38, Schematization of the stage 1 urban fabric
The building blocks are intersected by routes towards th water. Narrow 
façades line the quays, emphasizing the public space on the waterfront.

Opening to the quays
The Noordereiland has a strong relation to the 
surrounding water, not only because it is sur-
rounded by the Maas on all sides, but also as 
a quality of the urban fabric. The quays and a 
prominent feature of the island and offer a strip 
of public space along the water. This effect is 
enhanced by the orientation of the buildings: 
the buildings are narrow and face the water 
with their façades. Visitors are led to the quays 
by the openings in the urban fabric. The build-
ing blocks are intersected by routes offering a 
view towards the water. These cut troughs have 
grown historically, such as at the edge of the 
terrain of the wharf located on the south end 
of the island (map 1900) and at location of the 
former bridge. 
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Figure 4.39, Analysis of the water experience in the urban fabric
The piers are characterized by large buildings parallel to the water. This typology and other barriers (fences etc.) 
limit access to the water. New activities in the area, such as the rooftop park and public garden improve the experi-
ence. 

Stage 2 | Four ports
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Figure 4.40, Sketch of the transit port
Storage space and fences block the access to the water.

Long warehouses
During stage 2 the port was booming and in 
many locations ports were build next to each 
other, leaving piers in the middle. These width 
of these piers varies, but generally they have a 
central infrastructure line (railways at the time 
of development) and two strips of land between 
the infrastructure and the water used for tran-
sit or industrial purposes. The buildings and 
parcels follow the water, the piers are long and 
mostly inaccessible. If the piers are accessible, 
it is through the central infrastructural space, 
which is separated from the water by the com-
pany grounds. The buildings are oriented in 
such a way that waterfront is claimed for busi-
ness, fences are used to enforce this claim. The 
scale of the area is industrial and the roads are 
long and monotonous. In the Vierhavens an ex-
ception to the inaccessibility of the waterfront is 
made at the end of the Keilehaven, where some 
new activities have found a location. Here the 
port is becoming part of city life. Not only here, 
but in other locations too, the end of a port 
branch is less distant to the city and offers some 
chances of a view or waterfront access. 

Figure 4.41, Schematization of the urban fabric
Ports are constructed in series, leaving piers inbetween. 
The pier has a central infrastructure route, the waterfront is 
privatized. The building pattern is parrallel to the infrastruc-
ture and the water and very large in scale. The structure 
does not encourage a human interaction with the water.
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Figure 4.42,  Analysis of the water experience in the urban fabric
The hierarcy of roads is unclear, the water can be experienced, but the places for it are ‘at the back’ of the area.
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Feijenoord - Stage 5, redevelopment 
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Figure 4.43, Appartment blocks Nassauhaven
The Nassauhaven is close by to the left, but not approachable. 

Open but impermeable 
The restructuring followed a gradual decline of 
industrial actvities and did not have the charater 
of a total area redevelopment, rebuilding only 
in those locations that were vacated. The stage 
two underground remains recognizable as a 
result. However, the parts of the area that have 
been redeveloped did not maintain the origi-
nalsturccture of the urban fabric. The apartment 
buildings at Feijenoordkade (1) and the row of 
apartment blocks along the Nassauhaven(2) 
break with the tradition of closed building 
blocks, which can be seen in earlier housing in 
the area. The blocks are open and perpendicu-
lar to the water, which could have resulted in a 
permeable urban fabric, but this is not the case. 
The arrangement of interior spaces creates a 
semi-private setting and because the blocks are 
monofunctional housing, there is little reason to 
go there. The waterfront is accessible, but tak-
ing the main routes through the area, it takes 
some time to become aware of it. The public 
space at the waterfront has the character of a 
neighborhood park. 

Similar kinds of redevelopments took place on 
other locations in Rotterdam. During the 1970s 
the focus of urban development had shifted 
from supporting the port to solving housing 
issues. The developments have two main char-
acteristics: a focus on the social side of the 
agenda, which explains the housing typologies, 
and an approach to the area as an urban neigh-
borhood, somewhat disregarding the waterfront 
as an urban element. Figure 4.44, Schematization of the stage 5 urban fabric

The main route is located behind the buildings, which 
separate the visitor from the water. The building blocks are 
open but the interior space is uninviting. 
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Figure 4.45,  Analysis of the water experience in the urban fabric
The blocks are large, and parallel to the water, as is the case for most stage 2 ports. The infrastructure can be found 
at the center of the pier. The point has public space, which is a pull factor, and a strong connection to the water.
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Wilhelminapier - Stage 6, Redevelopment
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Figure 4.46, Sketch of the WIlhelminapier
The main location for water experence is at the end of the 
pier. The main roads are corridors between teh highrise. 

Views from the point of the pier 
Stage 6 redevelopment, according to the mod-
el, are set apart from stage 5 not only by their 
time of development but also by the reconnec-
tion of city and port. As discussed before, a true 
connection of reconnection of city and port is 
not achieved, but the waterfront is more explic-
itly part of these areas than is the case in stage 
5 redevelopments. The spatial organization 
of the underlaying port is largely maintained, 
which is a clear reference to the history of the 
area as a port. This structure was never meant 
for humans but has some qualities nonetheless. 
The large scale of the parcels combines well 
with the aspiration of a metropolitan appear-
ance. The spatial organization of the pier still 
guides visitors to the interior of the peninsula, 
at the head of the pier however, a location has 
been created to appreciate the river views.

Figure 4.47, Schematization of the urban fabric
The main route is loacted between the buildings, as is 
typical of stage 2 ports, but attention has been paid to 
creating an attractive public space at the tip of the pier.
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4.5 TENSION ON THE WATERFRONT

Figure 4.48, Map of port redevelopments in Rotterdam
The city center ports have lost their port function and 
have been redeveloped. Plans are beeing drawn up for the 
development of ports further downstream, most of which 
are still in use. Source: Own work, information from Visie stad-
shavens 2014 (Gemeente Rotterdam, 2014)

The previous sections have reflected on the 
effect of historic developments in the port on 
the waterfront of Rotterdam. Here, the current 
ideas, trends and plans for the Rotterdam wa-
terfront are discussed. The city has policy plans 
that include housing developments in ports 
that are still active today. Simultaneously the 
economic perspective on the port is changing 
and so are the ideals of waterfront planning. 
Climate change might add extra pressure to 
these complicated areas, although it is mostly 
approached as an opportunity for innovation in 
planning documents. A balance will have to be 
found between water security, innovation, the 
interests of the port and the interests of the city. 
As shown in Chapter 4.3 this balance of inter-
ests and ideas will have a lasting effect on the 
urban waterfront. What will be the next stage of 
the urban waterfront?
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Development locations
The port of Rotterdam continues to expand 
outward, however, the economic relevance of 
the city ports should not be disregarded. These 
areas house industrial activity, production, and 
logistics companies that generate revenue 
and jobs. In fact, according to Daamen (2007) 
“the CityPorts area could compete with any medi-
um-sized seaport in Western Europe by itself”. 
Previous redevelopments have mostly taken 
place after industry left the ports, for example 
because companies moved to locations better 
accessible by road. Now, Rotterdam is consid-
ering areas for redevelopment which are still 
in use as ports and industrial sites (Gemeente 
Rotterdam, 2014). In its vision on the city 
ports the municipality marks the Rijnhaven, 
Maashaven, Heijplaat, and Merwe-vierhavens 
as locations for redevelopment (see figureX). In 
this plan, the Waalhaven will be restructured, 
which means activities housed in ports that will 
be redeveloped could find a new location there. 
However, these companies, such as the fruit and 
juices cluster in the Vierhavens, have invested 
in real estate and facilities in their current 
location. Forcing them to leave would be costly, 
therefore the municipal policy is to take over 
the landownership after the termination of the 
lease, to which the port authority has agreed. 
The collaboration of port and city for the rede-
velopment of the city ports was formalized in a 
development corporation, in which the munic-
ipality and port authority share 50-50 interests 
(Daamen, 2007). 

Although the institutional situation in 
Rotterdam favorable for resolving conflicts 
of interest (Frantzeskaki et al., 2014) urban 

development in active ports is still arduous. 
Wiegmans and Louw (2011) explain the compli-
cations in their adaptation of the port-city 
interface scheme (figure 4.49). The essence of 
the problem is that the geographical separa-
tion of city and port disappears when urban 
expansion overtakes the abandonment of the 
ports, while the functional separation remains. 
The conflict that ensues will first concern the 
question whether housing development should 
take place and after the decision in favor of 
urban development is made, the practical 
problems of housing in the vicinity of industry 
arise. The case of the Houthavens in Amsterdam 
illustrates the difficulties. The municipality has 
long intended to transform these ports to a 
mixed use area, including housing. However, 
the process has been delayed many years by 
objections from local companies and environ-
mental constraints (Daamen & Louw, 2016). The 
situation in Rotterdam is somewhat different, 
because the port is more transit oriented and 
less industrial, also, the port of Rotterdam 
continues to expand outward. However, 
although the port is dynamic and the institu-
tional structure is in place, the joint develop-
ment projects in the city ports have not been 
an unquestionable success. Especially after 
the 2008 economic crisis, the port authority 
has more resources than the municipality of 
Rotterdam and changes in use of port areas 
have mostly served the interests of the port 
more than the city. As a consequence, the 
municipality has been driven to a less ambitious 
and more opportunistic strategy (Daamen & 
Louw, 2016). The risk of opportunistic strategies 
is spatial incoherence, but according to Daamen 
and Louw, the strong tradition of spatial 
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the economy nor the sector driving present day 
growth. The largest sector of the economy is 
consumer services and growth can be found in 
consumer services as well as business services, 
technical innovation, small scale manufactur-
ing and IT. These economic developments are 
favoring the well-off and highly educated over 
the workmen with little schooling. Geographi-
cally these developments favor the city over the 
port(EVR, 2019). In the port the trade volume 
continues to increase, but this does not trans-
late to profits or employment. Employment re-
mains roughly stable and, according to Van den 
Berghe (2016), high competition has resulted in 
low margins for transit ports, making them less 
profitable. From this perspective the econom-
ic diversification of Rotterdam is a good sign, 
because it could make the city less dependent 
on the port. However, among the population of 
Rotterdam are many practical workers; it is only 
sustainable economic restructuring if they are 
included in the growth. The optimal situation 
would be to match employment opportunities 
to the available skills in the city (EVR 2019). For 
these reasons, Rotterdam has included econom-
ic restructuring in its vision on the CityPorts. 

The vision on the CityPorts (Programmabureau 
Stadshavens Rotterdam, 2011) can be summa-
rized in two broad aims: (1) consolidating the 
economy by diversification and sustainability 
and (2) a more attractive urban waterfront. 
These aims are supported by five topics: (1) 
delta technology (sustainable innovation), (2) 
volume and value (port), (3) crossing borders 
(bridging the separation of port and city), (4) 
floating communities, (5) sustainable mobility. 
The vision recognizes the CityPorts as a zone of 

planning in the Netherlands has prevented 
this in Amsterdam and Rotterdam. The open 
question remaining is how Rotterdam will 
approach the development of urban functions, 
including housing in areas with remaining port 
activities. According to policy documents such 
as the ‘visie Stadshavens’ (Gemeente Rotterdam, 
2014) the CityPorts will not be characterized by 
competing interests, but instead create a new 
synergy of city and port. Mixing functions and a 
diversification of economic activities are part of 
this ideal.

Economic restructuring
The port of Rotterdam has historically been a 
driver for the growth of the city, but although 
the port is still very important to the economy 
of Rotterdam it is neither the largest sector of 

Figure 4.49, Model by Wiegmans & Louw, 2011
The scheme shows how the geographical relation of the 
city and port developed in time, starting with overlap and 
symbiosis, to a separation, and with new overlap as the last 
situation. This overlap comes about when the city expands 
into port areas that have not yet been vacated. 
Source: Wiegmans & Louw, 2011
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it attracts knowledge workers to the city. A 
transition from an industrial transit waterfront 
to a waterfront used for recreation, education, 
heritage, ecology and urban life in general is 
characteristic of a transition to a service econ-
omy (Huang et al., 2011). Rotterdam does not 
wish for a full transition to a service economy 
(the port and industrial production are part 
of the vision for the future) but plans for the 
waterfront of CityPorts do involve many non-in-
dustrial functions. Rotterdam aims to fulfill 
80% of its urban development needs within the 
boundaries of the existing built-up area, this 
means the redevelopment of the city ports in-
clude housing (Programmabureau Stadshavens 
Rotterdam, 2011). The housing should improve 
the mix of housing types in the city and could 
include family housing, affordable housing and 
apartments (EVR 2019). High end-offices (EVR 
2019), services and recreation could complete 
the functional mix. Especially functions that are 
open to the public could be very suitable to 
combine with the aim to create an attractive 
waterfront. Although proximity of urban uses 
and the aforementioned industry (existing and 
new) is not necessarily problematic, reconciling 
these developments and achieving the quality 
waterfront environment envisioned will be a 
true spatial planning challenge. Lessons form 
the past (chapter 2.1) show that previous wa-
terfront restructuring has had mixed success 
and has not always succeeded in improving the 
relation of the city and the river. 

transition between city and port, and between 
city and water. In the intermediate of city and 
port new economic opportunities can be found, 
which include maritime services, production in 
a range of scales, energy innovation and com-
panies for sustainable construction. A start in 
this direction has been made by the Clean Tech 
Delta: a network of companies and research 
institutes aiming for water, climate, and energy 
solutions. Adding start-ups, artists and creative 
business in the area will complement the mix 
for an innovative environment. The innovation 
process will mostly offer jobs to people with 
higher education. To achieve inclusivity, the 
new production industry should involve jobs 
for those with less education but education and 
practical learning opportunities are also in-
cluded in the plans. The innovation cluster will, 
according to the vision, not only be developing 
sustainable water, climate and energy solutions, 
the area itself will serve as a test ground for in-
novations such as floating houses, paving from 
recycled materials and a smart electric grid. 
These new economic activities are not consid-
ered contradictory with purposes of the area for 
two reasons, firstly the area is large and diverse, 
so a suitable location should be available, and 
secondly because the new economy will be 
cleaner than traditional industry (EVR 2019). 
Whether or not this holds true will have to be 
proven in practice. 

The second aim of the vision on the CityPorts 
is an attractive urban waterfront. This should 
not be seen as something completely separate 
from the economic objectives. In the knowledge 
economy an attractive living environment com-
plements the economic opportunities, because 



78

Figure 4.50, Sea Level Rise projections
Low emision scenario (RPC2.6) in blue and high emission 
scenario (RPC8,5) in red. Source: IPCC, 2019

slow process, that will accelerate unless global 
climate policy is very effective, which means on 
the scale of centuries the rise could be many 
meters. FigureX provides the latest IPCC projec-
tions for the high and low emission scenarios. 

Rotterdam is currently protected by the 
Maeslant barrier, that closes if water levels in 
the city are 3.0 meters above the base sea level 
(NAP+3). At present this barrier closes about 
once every ten years. With an added meter of 
seawater, the barrier will have to close 3 times 
a year, and it will be insufficient once every 20 
years (Deltares, 2019), in this situation not only 
would the unembanked areas flood, but the 
river dikes might be insufficient too. An extra 
0.85m will have to be added to dikes (behind 
the barrier) to protect the hinterland, but to 
avoid the risk to the city and the unembanked 
areas, which include the city ports and parts of 
the city center, the coastal protection strategy 
will have to be reevaluated (Deltares, 2019). 
Three alternatives are available: (1) a closed 

Sea level rise 
Climate change mitigation is a global challenge, 
which Rotterdam is approaching as an oppor-
tunity for economic diversification, as can be 
learned from the economic restructuring plans. 
The city is investing in the energy transition, 
circular economy initiatives, and the ‘Green Tech 
Delta’. However, as a coastal city, Rotterdam 
does not only face the challenge of a transition 
to a greener economy, Rotterdam will also have 
to respond to uncertain sea and river water 
levels as a result of climate change. Without 
any protection, the waterfront would not stay 
in place, it would move land-inwards. Dikes and 
flood barriers are in place to prevent this, but 
nonetheless, the future is uncertain. Projections 
for global sea level rise range from 0.26m (IPCC 
2013, RCP2.6 scenario, low range) to 1.84m (le 
Bars, Drijfhout, & Vries. 2017) for 2100. It is a 
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coastal defense combined with pumps, (2) high 
dikes, including high inland dikes (the unem-
banked area would not be protected), and (3) 
rising ground levels (Deltares, 2017). The first 
option would limit the capacity for ships to 
enter the inland ports and be the end of tides 
in the city, the second and third option would 
be very expensive and would not suffice to 
protect the existing waterfront. Luckily, in the 
mid-range scenarios it will take over a century 
before this becomes necessary. During these 
years adaptive measures for lower levels of sea 
level rise will have to be taken and prepara-
tions should be made for a long term strategy 
change. 

The vision on the CityPorts recognizes the 
vulnerability of the unembanked areas to 
the consequences of climate change. Some 
problems with flooding already occur and in 
the future frequency of troublesome flooding 
will increase. The solution is sought in two 
types of floodproof environment: the water-out 
strategy, in which flooding is prevented and the 
water-in strategy in which the consequences of 
flooding are reduced. The second option is a 
break with a long tradition of flood avoidance 
but it the innovation process may be of added 
value. New construction methods such as 
floating homes will be developed and tested in 
the CityPorts area, adding to the appeal of the 
area and providing jobs. In this way, the ports 
can become a showcase for the innovation they 
produce. Moreover, if the innovation is success-
ful, it might be a first step towards long term 
adaptation. 

Figure 4.51, Tension on the waterfront
Sea level rise (without counteraction) pushes the waterfront 
inland. The port is expanding towards the coast but is not 
vacating inner city land. Urban expansion is overtaking the edges 
of the port. 

urban expansion

port

water level

tension

Tension
The pressure of urban expansion, the vested 
interest of the present port, the demand for 
space for economic diversification, and the 
advance of water levels come together in the 
CityPorts. Although these factors are conflicting 
in nature, there are chances for reconciliation. 
For example, climate change adaptation could 
be a market for innovation by local companies 
and simultaneously deliver an interesting living 
environment for young citizens. If synergies are 
accomplished, the CityPorts could be the place 
where the gaps are bridged between port and 
city and city and water in Rotterdam. The urban 
design challenge of restructuring a large stage 
2 port complex to accommodate these diverse 
needs will be discussed as a case study in the 
following chapters.  
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4.6 DISCUSSION

Poor water experience

Good water experience

Stage 2. Non-public waterfront 
uses, routes behind buildings

Figure 4.52. Waterfront accessibility through different types 
of urban fabric. 

In this chapter the theoretical background form 
the literature is applied Rotterdam. The chapter 
demonstrates the applicability of the model 
by Hoyle and its usefulness to understand the 
urban fabric of (former) ports. It supports the 
idea of a divergence in scale between port 
and city but questions if this holds true for the 
building stock. It gives examples of how the 
stage of development of an urban area can 
relate to the waterfront experience. And lastly, 
it examines current developments that could be 
of influence to the next stage of port-city-water 
relations.

The main aim was to show how technologi-
cal, economic and ideological changes in the 
port have shaped the way in which the urban 
fabric of Rotterdam relates to the river. The 
six stages of port development by Hoyle have 
been applied to place the different port areas 
into context. The first stage can be recognized 
in the historic center, although severely altered 
by time and war. The second stage is the indus-
trial transit port, during this stage Rotterdam 
grew rapidly and many ports from this stage 
remain. The third and fourth stage are down-
stream port expansions. This continued during 
the fifth and sixth stage but at the same time 
city center ports (most from stage 2) were 
redeveloped. Because stages 1,2,5, and 6 are 
present within the urban areas of Rotterdam, 
examples from these periods have been looked 
into, with regard to how the urban fabric relates 
to the water (Figure 4.52). The Noordereiland, 
although actually more recent, has been used 
as an example for stage 1. During this stage 
there was no functional separation of port and 
city, and the island is an example of strong 
water-city relations. The façades overlook the 
water and cut troughs between building blocks 
suggest access to the waterfront. The second 
stage urban fabric is consists of long piers, with 
infrastructure in the interior and a waterfront 
zone claimed by industry. The redevelopments 
of the fifth stage took place after a shift in 
thinking; urban planning should not follow 
the port, but instead resolve social issues. The 
result are waterfront housing projects and a 
semi-private atmosphere in the public space. 
During stage six redevelopment ideals changed 
to appreciation of the port and heritage as a 
way of creating ‘character’. Redevelopments 

Stage 5. Non-public waterfront 
uses, impermeable urban fabric

Stage 6. Waterfront public 
space, architectural accents

Stage 1. Public quays, façades 
facing the water, route to quays
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Table 4.1, Characteristics of the urban fabric for the stages of development
Based on the examples (4.3) and scale on a city level (4.2). Stage 7 context is based on current trends and policy 
(4.5) the urban fabric will be the design challenge (chapter 5).

from this period follow the underlaying port 
structure, on top of which pubic space and 
mixed use developments built, with some 
reference to the port. The characteristics of 
urban fabric for these stages are given in table 
4.1, divided into the three layers of the urban 
landscape: the structure, building stock, and 
use. Although the examples have been chosen 
to reflect typical situation at the time, all urban 
areas are unique, and the characteristics cannot 
be generalized without further study. 

The second aim of the study is to support an 
approach to future redevelopments. For this 
purpose, a look at current trends and develop-
ment plans that may continue into the future 
has been added. The next stage of port devel-

opment will likely involve the redevelopment 
of ports from stage two that are larger in scale 
than most previous redevelopments. These 
areas have not been completely vacated by 
the port, which means the proximity of port 
functions and housing will have to resolved, 
while also addressing the new challenges of 
economic diversification and sea level rise 
adaptation. The design case will take these hints 
for the future and the lessons from the study of 
the historic changes in the relations of port, city, 
and water and apply this to the Merwe-Vierha-
vens. Stage seven could be the reconnection of 
city, water and port. The design challenge will 
be to create a waterfront that connects on many 
levels but specifically by structuring the urban 
fabric for optimal water experience. 

1

2

3&4

5Re

Overlap of port and city.

Industrial expansion, 
transit port. 

Planning for the city,
social housing projects.

Ideological reconnection 
of port and city.

Stage Context Rotterdam
Urban Fabric

UtilizationBuilding stockGround plan
Water 
experience

N.A.N.A.N.A. N.A.

Redevelopment of active ports, 
sea level rise adaptation, 
branding with water innovation.

Small scale, 
building blocks, 
public quays.

Small scale, narrow,
facing the water.

Urban and port, mixed 
within parcel. 
Present: mixed urban.

Large scale. Pier with 
interior infrastructure 
and parellel warehouses.

Industrial, logistic.
Monofunctional.

Very large scale, 
long warehouses.

Waterfront closed 
off, by fences and 
routing.

Public quays and 
routes towards the 
water.

............

Waterfront public 
space, reference to 
port, routing internal.

Mixed urban uses.Mixed scales, skyscrapers 
to single houses. 
Reuse of port heritage

Large scale. 
Retain structure from 
stage 2. 

Public waterfront, 
but access is not 
encouraged.

Housing.Medium scale, 
apartment buidings.

Medium scale. Open blocks 
perpendicular to water, 
impermeable interior space.

Outward expansion of the port

6Re

7Re 
FUTURE
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CHAPTER 5
 DESIGN

5.1 Location analysis
Exploration of the Merwe-Vierhavens

5.2 Orientative scenarios
Testing the potential of combinations of way to build ‘on the 
water’,  spatial coherence, and organizational structure. 

5.3 Design concept
Intertwining city and water

5.4 Area plan

5.5 Experimention zone @ Keilehaven
Flexible development and floating space

5.6 Tidal living @ Merwehaven
Transforming the interface of city and water

5.7 Discussion
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5.1 LOCATION ANALYSIS
Location choice motivation

 Aerial view location (bottom right)
The measurements of the port are included. The 
water surface mkaes up a large share of the total 
surface of the area. 
Source: maps.google.nl

Aerial view city (top right)
The Merwe-Vierhavens are marked in orange, the 
city center is located in the top right corner. The 
ports are clearly disinguishable. 
Source: Nationaalgeoregister.nl. / pdok > luchtfoto 
actueel ortho 25cm RGB

The Merwe-Vierhavens are located in the 
forcefield of stage 7 redevelopment as identi-
fied in Chapter 4.5. The ports are partially still 
in use but redevelopment has already started. 
Although the municipal vision for the city ports 
(programma bureau stadshavens, 2011) envi-
sions an area with mixed use, including housing, 
this will only be possible after the port leaves 
or if the industry is non-poluting. Rotterdam 
has a strong tradition of corporation between 
the municipality and the port authority, which 
allows the municipality to acquire the land for 
the city when a company leaves. The land will 
convert to the city, but only in the long term. 
Functional mixing will find a place within the 
area in the meantime, mostly in the central 
landmass. 

The vision also involves the related aims of 
profiling Rotterdam as a city on the river, to 
experiment with water safety solutions such as 
floating construction, and to diversify the econ-
omy with small scale production. These aims are 
best explored in an experimental setting. The 
spatial organization of the area, with several 
port branches and landmasses allows for diver-
sification. Conflicting uses can be zoned apart, 
one zone can be developed when another is still 
used for shipping, and experimental space can 
be found without obstructing other develop-
ments. Innovation can be accommodated and 
simultaneously housing can be provided. 
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This first section of the location analysis is about 
the exploration of the Merwe- Vierhavenge-
bied (M4H), by bike and on foot. A first trip 
was made with limited previous knowledge, as 
recommended by the psychogeographers, and 
with no other aim than to get an impression of 
the area. It left a feeling for the undefinedness 
of the area, a sense of opportunity and free-
dom, the looming presence of high rises around 
the port basins and the direction of movement 
parallel to the dikes. 

Approaching the area from the direction of 
Delfshaven, the first encounter is made in the 
south-east corner, at the Kousehaven. Here 
the city collides with the port. The side of the 
industrial area is made up of the walls of stor-
age buildings and fences close of the small 
water basin. The housing blocks ignore the 
port and turn into themselves, although from 
another perspective the towers are noticeable 
rising above the port and perhaps on the upper 
floors the wide views might make on forget the 
ground level walls. 

The entrance to the port area is made through 
the infrastructural gap between the Kousehaven 
and newly constructed retail, topped off with a 
roof top park. The residential areas disappear 
from view behind the building. From here it is 
tempting to continue the route along the line 
set out by the infrastructure and the retail front. 
Instead, driven by the motivation to see what 
lies beyond, a turn to the left leads into the (for-
mer) industrial area. Here the structure is that of 
the port that used to be but some of the build-
ings have been repurposed. Most people here 
carry shopping bags, which is later on explained 
when open doors show the food bank. Here it 
is also possible to get closer to the port basin, 
which is in other places frustrated by fences 
around the port logistics. Every now and then a 
heavily loaded truck moves onto the road and 
around a corner. 

The end of the Keilehaven is connected to the 
retail strip by park-like urban farm. This zone 
is open to the public, friendly and accessible. 
Around it creative offices have clustered;  archi-

First Impression of the Merwe-Vierhavens
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Location impressions first visit
The blue line shows the route through the area, starting and returning to the right hand side of the image. In red 
the impressions of the area are shown. The red lines are perceived borders; walls fences and dikes. The buildings 
accentuated in red are important to the skyline, their height structures the perception of the area. 
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tecture firms, artists and a workshop for creative 
startups, or maybe this works the other way 
around and the cluster has created the public 
space. Although the area bears testimony to 
live, the urban farm is empty. A peek inside 
shows busy activities, the people are there, but 
they stay within the buildings. 

The area is named Merwe-Vierhaven, after the 
three fingered Merwehaven, and the four ports; 
Keilehaven, Lekhaven, IJsselhaven, and Kouse-
haven. The Merwehaven is set at an angle to the 
four ports, leaving a wedge-shaped landmass 
in between. Moving into this area the points 
of interest are a few landmarks, all round, a 
chimney and storage tanks. Behind this, the 
Marconi towers claim the horizon. On eyelevel, 
the environment is mostly empty. Logistic firms 
use the quays, closing them of. There is a road, 
but not much is happening on it. The road turns 
around the grounds of the former powerplant, a 
collection of information signs explains the past 
and the intended future of the grounds. A bit of 
interest is added to the otherwise dull route by 

the ‘straatkijker’, an artwork that invites you to 
walk onto a viewing platform and observe the 
city. Within the frame we see the port logistics, 
a tiny bit of water, a historic windmill in the 
distance, and more cranes on the other bank of 
the Maas. The real view over the Maas is out of 
reach, the waterside is behind fences, logistic 
space, and rows of shipping containers. 
The road continues to a roundabout. To the 
right are the Marconi towers and a confusing 
area below, in front is the fruit auction, now an 
empty building,  to the left a long road runs 
between the dike and the tips of the port basins 
of the Merwehaven. Turning left, the landscape 
is open, and at last the water becomes a prom-
inent part of it. Here the warehouses are alter-
nated with wide water volumes, perpendicular 
to the road, along which the view opens up. We 
have reached our destination. 
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Water experience on location
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History

1880
400 600m200

1880 | Pre-industrial polder landscape
Main dike (top) with some lower dikes in 
front. The polder structure consists of long 
fields with ditches towards the river. The 
riverbank is narrow strip of tidal marshes 
(buiten gorzen). On the right side the tip of 
an island is visible, the Ruige plaat, which 
will soon incorporated in the riverbanks.

The history of the Merwe-Vierhavens is illustrat-
ed in a series of maps, from the pre-industrial 
situation to the present. In the pre-industrial 
setting the waterfront is lined with a strip of tid-
al nature in front of the dikes. The land behind 
is a polder landscape. The situation changes in 
incremental steps. First a few wharfs are opened 
at the edges of the area, next a power plant and 
water treatment plant are located in the polder. 
Ports are added, first the Vierhavens, later the 
Merwehaven and the infrastructure evolves to 
serve the needs of the port. This transition can 
be interpreted as the creation of an interface for 
shipping: the ports cut into the land, the edge 
becomes a zigzagging line of quays. On the 
edge of water and land goods are transferred 
form one mode of transportation to another. 

After 1950, the area is fully developed and 
the changes are less prominent. Urbanization 
behind the main dikes encapsulates the port in 
the city. The ports are reorganized somewhat to 
accommodate changes in business. Container-
ization has left the piece-cargo ports with de-
clining business, but the shipping of fruit brings 
new business and parts of the four ports are 
filled-up to make space for cold storage. This 
process of incremental adaptation continues to 
the present. Now, the pressure of urbanization 
will likely lead to an irreversible shift away from 
port uses. 

The souce material for the maps is the collec-
tion of historic maps at topotijdreis.nl
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1917
400 600m200

1917 | Port Development (stage 2)
On the right and left side some wharfs were 
opened for ship construction. The water-
front was adapted form its natural appear-
ance, the Ruigeplaat was connected to the 
land and work started on the four ports. 
These ports were constructed between 
1912 and 1916 for industrial an piece cargo 
purposes. The infrastructure was expanded. 
In the center of the area the gas plant was 
built.

1940
400 600m200

1940 | Continued port Development (late 
stage 2)
From 1923-1930 the next ports were con-
structed: The 3 legs of the Merwehaven.The 
construction of the port required a change 
of municipal boundaries in which Rotterdam 
aquired land from Schiedam. The port was 
constructed for piece cargo. The building 
pattern on the piers emerges: long volumes 
for storage on either side of a central rail-
way.
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1990
400 600m200

1990 | Urbanized surroundings, slow port 
business
During the 1950s the last polder at 
Oud-Mathenese was developed for hous-
ing. During the 1960s the construction of 
new container ports meant increased com-
petition and slow decline in port activities 
in the Vierhavens and Merwehaven, but the 
ports maintained their relevance, because 
the shipping of fruit brought new business. 
In 1975 the Marconi towers were built, di-
versifying the area, and in 1986 the Metro-
line was completed. 

2019

2019 | Start of port replacement
After 1990 decreased activity in the ports 
started to have consequences for the or-
ganization of the waterfront. The docks 
were out of business and filled up, on the 
west for industrial purposes and on the Rot-
terdam side for housing development. The 
Lekhaven and Keilehaven were also partially 
filled up. At the Lekhaven and IJsselhaven 
new cold storage for fruit juice shipping 
was opened. The railway infrastructure had 
lost relevance (in favor of roads) and was 
removed. In place of the railways on the 
Vierhavenstraat the ‘dakpark’ was built. 
Plans for redevelopment of the area are 
drawn up. 
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Current situation

The ports are still mainly industrial in use and 
organization but around the Marconiplein and 
the Keilehaven some urban uses have found a 
location and in the Merwehaven the first float-
ing experiment can be found: the floating farm. 
These new activities are located to the north of 
the area, at the end of the port, the waterfront 
is not yet involved much. The tips of the piers 
are still inaccessible, which is a mayor point of 
improvement for the water experience. Unfor-
tunate, the logistics company at the head of the 
central landmass will keep the view of the Maas 
occupied for the years to come. 

The transition of the whole area will take dec-
ades, but a start has been made. The area 
around the Marconiplein is already urban. The 
Keilehaven is moving forward to become a 
diverse creative area, this can be expanded in 
the near future. Another big opportunity is the 
redevelopment of the piers in the Merwehaven, 
that will be available soon.

Buildings and parcels
The scale of the area is large, as can 
be seen from comparing the buildings 
and parcels to the surrounding resi-
dential areas. 

Current use
The area is mostly insdustrial, 
variety ccan be found towards 
teh dike
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Skyline

Views

Movement

Floating experiment

Industrial objects

Creative business @Keilehaven

Qualities
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Inaccessible
Monotonous

Windy, 
Inhospitable

Infrastructure volume

Decay

Separation from city

Points of improvement
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Water safety

building
dike

Ground levels compared to NAP

LEGEND

  3.2-3.5m

<0m
  0-3m

   3-3.2m

>3.5m

Height map
The land outside of 
the dike is higher than 
the land behind. Land 
above NAP+3.5m can be 
considereed safe, lower 
areas are at risk of occa-
sional flooding.

building
dike

Ground levels compared to NAP

LEGEND

  3.2-3.5m

<0m
  0-3m

   3-3.2m

>3.5m

The Merwe-Vierhavens are located outside of 
the dikes of Rotterdam, exposed to fluctuations 
in the water level of the Maas. Tides fluctuate 
from -0,5m to +1,7m NAP on a regular basis 
and higher water levels occur in case of peak 
river discharge or storms. The water levels can 
not rise indefinitely because the river mouth can 
be closed in case of storm surges. This will hap-
pen if the water reaches +3.0m in Rotterdam.
 
Because the unembanked area has a higher 
ground level than the surrounding landscape, 
flooding is an inconvenience, but not danger-
ous under present circumstances. In the future 
sea level rise will add risk. The water safety 
guideline for the area requires land to be raised 
to be raised to +3.6m before new construction 
takes place. However, because of the increasing 
chance of a failure of the flood surge barrier, 
extra precautions will be included in the design 
proposal. 
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+0.29 to +1.10m 
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No tides
water level ~NAP+2,5?

Sea level rise timeline

Sea level rise effects
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5.2 ORIENTATIVE SCENARIOS

To move from analysis to design an exploration 
of the options to restructure the area is 
conducted. Three topics are combined into 
scenario’s. The first topic is the way ‘building 
on the water’ is interpreted (TYPE). This can be 
by building floating constructions, by building 
on poles or by adapting the land-form of the 
waterfront. Second are the organizational 
aspects of the development (PROCESS): will the 
plan be drawn and developed as a traditional 
masterplan, will the plan be developed in a 
more flexible manner, as a ‘flexible masterplan’ 
or will central control be limited to the very 
basic provision of infrastructure? The third 
component of the scenarios is the scale of 
coherence and interdependence of construction 
(MORPHOLOGY): will the area get one over-
arching spatial organization and a monolithic 
appearance, will the plan result in groups of 
buildings that respond to one another to form 
an ensemble, or will the built elements be 
independent in an additive structure? 

Together these 3 topics, with 3 options each, 
can be combined in 3x3x3=27 ways; 27 
scenarios. For example, the principles of the 
first scenario are floating buildings, freedom for 
the users to develop to their own needs, and a 
large scale spatial organization. Nine of these 
scenarios, chosen for maximum variation, are 
put to the test, by a quick sketch of how they 
might be applied on the location (see table)The 
discussion of the sketches is used to consider 
which choices are good combinations, which 
are unpractical to implement, and which have 
potential for further exploration. Two options 
with potential are further developed in the 
design: A combination of floating development, 
a process that leaves freedom to users within 
guidelines, and a loose organization is applied 
to the Keilehaven. The second proposal 
combines changed land form, top-down 
planning, and clear spatial coherence in the 
Merwehaven. 
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1:  Floating & Freedom to users 
& Monolith

2: Changed land-form &
Freedom to users & Monolith

3: Poles & Freedom for users & 
Monolith

4: Floating & Freedom to users 
& Ensemble

5: Changed land-form & Free-
dom for users & Ensemble

6: Poles & Freedom to users & 
Ensemble

7: Floating & Freedom to 
users & Additve

8: Changed land-form & Free-
dom to users & Additive

9: Poles & Freedom for users & 
Additive

10: Floating & Free within a 
framework & Monolith

11: Changed land-form, Free 
within a framework, Monolith

12: Poles & Free within a 
framework & Monolith

13: Floating & Free within a 
framework & Ensemble

14: Changed land-form & Free 
within a frame & Ensemble

15: Poles & Free within a 
framework & Ensemble

16: Floating & Free within a 
framework & Additive

17: Changed land-form & Free 
within a framework & Additive 

18: Poles & Free within a 
framework & Additive

19: Floating & Planned 
& Monolith

20: Changed land-form & 
Planned & Monolith

21: Poles & Planned 
& Monolith

22: Floating & Planned 
& Ensemble

23: Changed land-form & 
Planned & Ensemble

24: Poles & Planned 
& Ensemble

25: Floating & Planned 
& Additve

26: Changed land-form & 
planned & Additive

27: Poles & PLanned 
& Additive 

Orientative scenarios 
Scenarios are made by varying three topics: Type of “on the water” (floating/changed land-from/poles), Pro-
cess (maximum freedom to users/ Free development within a guiding framework/ traditional planning), and 
morphology (monolithic/ensemble/additive). The table shows all possible combinations. The 9 combinations 
in blue are chosen for exploration.
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How to read the scenarios
Table x gives the full range of 27 options, the 
ones in blue can be found on the next pages. 
Each scenario has a very short description of 
the plan, a sketch, and a table of downsides and 
qualities. The first 3 rows of the table are the 
criteria specific to the scenario; does it achieve 
all three principles, or are they contradictory? 
The other rows evaluate the general qualities. 
In the second column the appreciation of the 
criterion is given in a range of very bad to very 
good (--, -, o, +, ++), the third column explains 
the reasoning behind the score. Of course these 
are all subjective judgements, and they should 
not be assigned too much weight. 

For example, scenario 1  is Floating & Freedom 
to users & Monolith. The sketch shows a way 
this can be applied, very generally, on location. 
The development floats, it has parcels that can 
be developed freely and flexibly but it is not 
very successful as an example of ‘monolith’ 
because providing freedom to users contradicts  
the ambition to have a single massive structure. 
The table gives a low score in the second and 
third row, because the scenario does not do 
justice to the principles of ‘freedom to users’ 
and ‘monolith’. Scores on the other criteria 
vary. The score on ‘layered meaning’ is notably 
low, because the scenario does not respond 
well to the old structure. Of course, this is only 
one interpretation and other sketches could be 
imagined with other qualities and issues. It is 
not the aim to cover all possible options and 
to exclude subjectivity. The goal, for now, is 
a broad experiment with the relation of type, 
process, and morphology.
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The aspects of freedom to users and a mono-
lithic structure are hard to reconcile. It would 
require on the one hand flexibility of use and 
undecidedness and on the other large scale 
organization of space. In the drawn interpreta-
tion, the solution is a very strict infrastructural 
and organizational frame that covers the area; 
a kind of megastructure. Within the structure 
water surface ‘parcels’ can be used freely and 
can vary in size from about 40m to 160m in 
width and length. 

Floating ++ Achieved and functional
Freedom to 
users

o Constrained by frame

Monolith - Not realy achieved
Functional 
use of water

++ Full area can be used

Experinece 
of water

+ Proximity

Layered 
meaning

-- The old is erased, little 
relation to the land

Resilience + Flexible within the frame, 
functional if incomplete

Spatial 
quality

o Mix of organization and 
diversity, but little diver-
sity of space 

Practicality - Big investment before it 
can be used

1: Floating & Freedom to users & Monolith



102

In the center of the landmasses a floodproof 
road is provided. The maintenance of the quays 
is discontinued, instead users/developers flood-
proof their construction and strengthen the 
land on which they build. The spatial structure 
will emerge around the higher ground. Collabo-
ration and clustering will be encouraged. 

Changed 
land-form

-- Hard to organize

Freedom to 
users

- Few opportunities

Ensemble ++ Clustering around higher 
ground

Functional 
use of water

- Limited use of the area

Experinece 
of water

o Waterfront might be 
interesting or messy

Layered 
meaning

++ Old and new are reada-
ble, diversity of places

Resilience - Adaptable, but poor re-
sponse to rising water

Spatial 
quality

- Messy, some nice cor-
ners and embankments

Practicality - - Coordination of land 
protection is missing. 

5: Changed land-form & Freedom to users & Ensemble
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A new layer of development is added above the 
old land and the water, on poles. All roads and 
ground levels are above the highest expected 
water level. The main infrastructure is provided, 
users/developers can build as they wish and 
make their own a connection to the main 
infrastructure. For private users this would be 
complicated, developers could fill this gap and 
build clusters of poles and platforms.

Poles ++ Achieved and functional

Freedom to 
users

o Restrained by need to 
connect to infrastructure

Additive ++ Independent buildings, 
growing fabric. 

Functional 
use of water

++ Unlimited use of the 
waterarea

Experinece 
of water

o Very present, but 
separated by height

Layered 
meaning

o Good connection of land 
and water, not much 
logic added by buildings

Resilience -- Poles are fixed in place
Spatial 
quality

- Messy

Practicality o Efficiency of infrastruc-
tural branches is difficult

9: Poles & Freedom to users & Additive
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The land quays are expanded to have three 
different layers, which look like a stepped 
pyramid in cross-section. The lowest level 
connects to the water and is used a public 
space, the middle level is one story higher, and 
the highest level rises two stories above regular 
water levels. Motorized traffic is possible on the 
highest level, connecting to the dikes. The space 
on top of the steps, as well as within the higher 
levels can be used for buildings, with entrances 
on multiple levels.

Changed 
land-form

++ Achieved and functional

Free within 
a  frame

o Building structure is 
somewhat constricted

Monolith + Large scale organization,  
but diversity of buildings 
distracts form shape.

Functional 
use of water

- Limited

Experinece 
of water

+ Waterfront walks

Layered 
meaning

- Dominant meaning of 
new development

Resilience -- Fixed goal, inflexible
Spatial 
quality

+ Urban look, nice height 
differences

Practicality + High investment, but 
with good return

11: Changed land-form & Free within a frame & Monolith
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On the existing quays, new buildings are devel-
oped, but slightly raised on poles, to allow the 
land to flood occasionally. The edge of the 
quays will be used for infrastructure, along 
which another row of buildings on poles can 
be constructed above the water. On the land 
between the poles a new public space can be 
created. The freedom  to users will consist of 
freedom to develop their parcel, and flexibility 
of parcel sizes. 

Poles + Yes, but without mean-
ing to the structuring of 
space.

Free within 
a  frame

- Limited to parcels

Ensemble ++ Achieved convincingly

Functional 
use of water

o Some space to built

Experinece 
of water

-- Distance in height, wa-
ters’edge less visible

Layered 
meaning

+ Old and new readable, 
not much identity added

Resilience - Buildings and poles are 
fixed. Flexible until con-
structed. 

Spatial 
quality

+ Reasonable structure 
and diversity. 

Practicality ++ Many possible configu-
rations, reasonable level 
of ambition

15: Poles & Free within a frame & Ensemble 
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Buildings form a linear line along an infrastruc-
tural element. The buildings are to the wishes of 
the users/developers, but behind the buildings 
is an accessible green space, which also floats. 
The infrastructure is extended as more buildings 
are planned. A modular system could be used 
for the floating elements. 

Floating ++ Achieved and functional

Free within 
a  frame

++ Yes

Additive ++ Independent buildings, 
growing structure

Functional 
use of water

++ Full area can be used

Experinece 
of water

++ Proximity, accessible 

Layered 
meaning

-- New structure, next to 
the land, little interaction

Resilience ++ Adaptable and stepwise 
development. Climate 
proof

Spatial 
quality

- Boring, some public 
green space

Practicality + Reasonable ambition

16: Floating & Free within a frame & Additive 
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Above the old structure a monolithic platform 
on poles is built. On top of this buildings and 
infrastructure can get an urban appearance. 
The land below can be transformed into public 
space and/or a tidal park. It is large, unphased 
development.

Poles ++ Achieved and functional

Planned ++ Large scale organization 
to make a large gesture

Monolith ++ The new layer has a sin-
gle massive structure

Functional 
use of water

+ Parts of the water sur-
face can be used

Experinece 
of water

o Distance to world on 
poles. Old land tidal park

Layered 
meaning

o Two separate layers, 
both readable.

Resilience -- Fixed goal, inflexible
Spatial 
quality

++ Nice contrast. World 
above and below both 
have potential

Practicality - High investment

21: Poles & Planned & Monolith
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The structure of the plan is decided before 
development, it includes parks, a central area, 
and floating infrastructure and greenery. The 
old quays are maintained and redeveloped 
with housing, working spaces and public areas, 
between the quays floating infrastructure, 
combined with greenery, connects across the 
water. Along the infrastructure floating build-
ings are placed.

Floating ++ Achieved and functional

Planned ++ Provides structure
Ensemble ++ Structured space with 

diversity 
Functional 
use of water

+ Water surface is used 
reasonably effective

Experinece 
of water

++ Proximity, views, dynam-
ic space

Layered 
meaning

++ Integrated old-new & 
land-water, diverity of 
uses and places

Resilience - Flood-proof, but hard to 
adapt, dependence on 
land, little flexibility

Spatial 
quality

++ Organized and diverse, 
nice public space

Practicality + Reasonable scale, infra 
needs to cross heights

22: Floating & Planned & Ensemble
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The quays are rebuilt as islands, one island at 
a time. The structure is determined, but devel-
oped gradually. The ‘additive’ aspect of the 
scenario is the possibility to add new islands, 
with a few buildings each, depending on 
demand. The buildings are independent, but 
the structure of the plan puts them in some 
visual relation to each other. 

Changed 
land-form

++ Achieved and functional

Planned o Structure is set, but with 
some undefinedness for 
long term addition

Additive o Tendency to ensemble

Functional 
use of water

- only some space is used

Experinece 
of water

+ Much water around the 
islands, no specific con-
nection

Layered 
meaning

- New gradually replaces 
the old

Resilience - Phased, but with a set 
course. Vulnerable to 
climate change

Spatial 
quality

+ Urban look, structured 
without being boring

Practicality + High investment, but 
phased. Good real estate

26: Changed Land-Form & Planned & Additive
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Discussion & Reduction
First off, it would be good to point out that it 
is not possible to draw any conclusions based 
on nine sketches and subjective judgements 
of them. Of each scenario there could be other 
versions, information could be lost in the lack 
of detail, and there could be other interpre-
tations of qualities. This discussion is about 
one interpretation of this set of sketches. Also, 
the choices made in the scenarios are not all 
equally clear, floating construction is a clear 
description but, for example, ‘freedom to users’ 
is open to interpretation. Part of the exercise is 
to refine these topics to develop a more specific 
understanding. This also applies to the criteria 
of evaluation. What is ‘layered meaning’? and 
what is ‘spatial quality’? The descriptions in the 
right column of the tables explain the thought 
behind the appreciation, which will be used to 
further develop the criteria in the next analysis.

Out of the 27 options, 9 were chosen to develop 
into a scenario. The pick was made so that every 
combination of two aspects was considered 
once (e.g. floating & free to users), and every 
aspect was considered trice (e.g. three scenarios 
aim for a monolithic structure). Some combina-
tions are easily translated into an application on 
location, others are more challenging. Scenario 
1 combines freedom to users with a monolithic 
structure, it does not do justice to both criteria. 
Scenario 5 combines freedom to users with a 
changed land-form, again the organizational 
structure does not support the scale of spatial 
intervention. In scenario 26 the other end of 
the spectrum is attempted, a combination of 
fully planned project and an additive structure, 
this too is not very successful. These unpracti-
cal combinations show the dependence of the 

spatial structure on the organizational structure. 
Moreover, the scenarios that work well have an 
organizational scale that relates well to their 
ambitions for spatial restructuring. 

If we view specific choices, we can form ideas 
about their consequences. The first topic was 
the interpretation of ‘building on the water’, for 
which each option was tested in three scenarios. 
All floating scenarios have in common that they 
use the water surface effectively, they encour-
age the experience of the water by proximity, 
but they do not (yet) encourage connection 
of old and new, land and water. The three 
changed land-from scenarios could result in 
a pleasant space and interesting waterfronts, 
but only if the organizational scale can support 
the restructuring of the land. In these scenarios 
resilience is hindered by the tendency for fixed-
end-point planning that comes with large-scale 
restructuring. ‘The scenarios using poles are 
effective at using the water area for building 
and at having both a new and old structure that 
is meaningful. However, it is hard to connect 
the water and constructing on poles could be 
inflexible, because to restructure the buildings, 
the poles need to be restructured as well. 

On the topics of the scale of organization and 
spatial coherence the decisions are less clear 
and it is hard to tell which qualities of a scenario 
can be contributed to which factor. It seems 
that a planning structure with more freedom 
and less top-down control contributes to a 
messy space and can be impractical, because 
some organization is helpful to overall effi-
ciency. One could hypothesized that a fewer 
restrictions would result in more flexibility, but 
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Freedom to users Planned Free within a frame

Scale of organization / Process

Additive MonolithEnsemble

Scale of spatial coherence / Morphology

Floating On polesChanged land-form

Interpretation of ‘on the water’ / Typology

this does not seem to be the case. A strictly 
planned development can support larger scale 
spatial organization, but has the disadvantage 
of a fixed end goal, limiting adaptability. The 
in-between of allowing some freedom within 
a framework seems practical and to give good 
results for the quality of space (diverse but not 
messy). Similar tendencies can be read in the 
scale of spatial coherence; the addition scenar-
ios can become messy and are less flexible 
than could be hoped, monolithic scenarios are 
unpractical because of the large investment and 
fixed end goal but do deliver some interest-
ing organization of space. The middle ground 
ensemble does well in many ways; it is realistic 
to implement, results in interesting space and 
layering of meaning. The downside, however, in 
the ensemble scenarios is the lack of resilience, 
things have a place and coherence that might 
be hard to adapt. 

Reduction
Although no real conclusions can be drawn 
from the scenarios, we can decide which are 
more promising and which are less relevant for 
the continuation of the project. One of the core 
objectives of the final design is to reconnect the 
city to the water. In these examples, poles are 
not successful in doing so. Poles also discour-
age flexibility in the development of the area. 
Floating construction has the benefit of prox-
imity to the water and potential for using the 
surface area, its challenge is the connection to 
the land. Changed land-from has the potential 
to create an interesting space and waterfront. 
Taking this into account, in the follow-up 
building on poles will no longer be considered, 
instead a combine of floating development 

with adaptation of the quays is designed. The 
scale of the process and scale of spatial coher-
ence are hard to detach, so this will no longer 
be attempted. A more realistic approach is to 
link the process and spatial organization. The 
proposals will look for development models 
that partially define the outcome and partially 
are open to respond to change and opportuni-
ties. This will be translated to spatial outcomes 
that are organized, but also incorporate some 
freedom and flexibility. 

Figure X
The three variables used for the orientative scenarios 
will be reduced to the range indicated in blue. Building 
on poles will no longer be considered. The process and 
morphology will be linked and solutions will be sought in 
their middle range.
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5.3 CONCEPT: INTERTWINING CITY AND WATER

Schiedam

RDM

Marconiplein

Rotterdam Centrum

MERWE-VIERHAVENS

Position in the city
ORANGE: Located between Schiedam and Rotterdam, the area is feeling the pressure/potential of urbanization.
GREEN: Parks are not plentiful in the area, the ports have the space and scale for a waterfront park. 
BLUE: The Maasfront is accesible in some locations, the ports are now an interuption, but can fill the gap.
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Intertwining water and city

INDUSTRIAL SCALE URBAN SCALE

Enhancing the 
existing structure.

Restructuring to 
the scale of the 
Rotterdam urban 
fabric.

Adding the urban to the industrial
The pre-industrial waterfront of the 
Merwe-Vierhavens was a strip of 
tidal nature, the landscape behind 
consisted of polders and dikes. It 
was transformed to create a place for 
ships to dock, for cargo transhipment 
and for storage. To achieve this, ports 
were dug. The waterline became 
longer, but was also transformed 
to a stony edge. This interface of 
port and water has remained mostly 
unchanged until today. A transition 
from port to urban use is a transition 
from ships and machines to use by 
people, the existing waterfront was 
not designed for this. This project 
challenges the demarcation line of 
land and water and rescales it to 
enhance the human experience. This 
is done by lengthening the water-
line (adding another zigzag) and by 
softening it which allows the tides to 
flood parts of the land again, adding 
dynamics. Another element of inter-
twining is to make the water itself 
accessible, for this reason floating 
elements are included in the design. 
However, the industrial waterfront 
also has its charms, therefore some 
quays are maintained as promenades 
with a view along the open space of 
the port.  

Interlocking city and water
The scheme represents the expansion of the city towards the water 
(orange), a green route crossing the area and the water extending 
into the urban fabric. The present port branches and piers intertwine 
land and water on the scale of the stage 2 port. In the transforma-
tion plan this is repeated on a scale closer to the human experience. 

Two scales of intertwining
The industrial structure was formed by digging ports into the land 
and constructing quays, on the scale of ships. By cutting through the 
quays the interface can be rescaled to the urban scale.
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5.4 AREA PLAN

Stepping over the waterline
The backbone of the Merwe-Vierhavens are the 
dikes at the north of the area, the belly is the 
Maas, in between a variety of zones, uses, and 
characters can be realized. The main aims of 
the plan are to improve waterfront access and 
to intertwine city and river. The tips of the piers 
will play a special part because public space 
here allows for a view over the Maas, these 
locations will be mostly transformed to parks. 

Along the branches of the port the waterline 
will be softened in a variety of ways. The first is 
to lengthen the waterline by making it zigzag, 
as done in the tidal living zone. The edge is 
furhter transformed inthe tidal living zone by 
adding height steps, allowing the tides to flood 
and parts of the public space at high water. 
Floating elements are also added in multiple 
locations, to allow users to literally move past 
the waterfront. 
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Zones

Division into 7 zones
The icons show characterize the functional mix of each zone. From 
left to right: Tidal living, Aperture to the Maas, Green Head, Produc-
tion zone, Keilehaven, Marconi corner, and the Fruithavens

Seven characters
The total Merwe-Vierhavens area is 
over 2km by 1km in size, to develop 
it all at once according to the same 
principles would not do justice to 
the diversity of the area and would 
result in an area that is monotunous. 
In this proposal the area has been 
divided into seven zones that each 
have a consistent character. The 
exisiting character will be enhanced 
or used as a basis for transforma-
tion. The Tidal living and Fruithavens 
zones have piers, that will be trans-
formed to tidal living blocks. These 
are the most rigorous interventions. 
The Marconi corner will retain most 
of its characteristics, but with some 
new construction and use and a 
little less present infrastructure. The 
interior zone will remain industrial, 
but with new business and greenery. 
One branch of the Merwehaven will 
become the aperture to the Maas, 
with high rise demarcating a view 
along the port. The Keilehaven will 
continue its creative development, 
with the addition of floating pavil-
ions. Last, the head of the middle 
landmass will in the long term trans-
form to a park with public facilities. 
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Infrastructure (main)

A. Pontoon bridge OpenableB. Arched bridge

B
+open

A 
+open

A 
+open

A 
+open

A
+open

B
+open

CONCEPT

BRIDGES

Infrastructure scheme
The car infrastructure lies on the dike and the center of the piers. It is 
not a network but only serves to allow car access to local destinations.  
The bike routes do form a network and connect to Schiedam and the 
city center of Rotterdam. Cycling lanes can be found in the center of 
piers and on the waterfront. The public transport loop has stops in 
central locations and connects to the waterbus network.

Cycling on the waterfront
The guiding principle to the organ-
ization of the infrastructure is to 
provide interaction with the water 
to cyclists and pedestrians. The 
slow transportation network can 
often be found on the waters edge, 
crossing bridges, and when located 
next to the roads, it will be located 
on the side of the water. The cycling 
network connects to the Maas-
boulevard on both ends of the 
Merwe-Vierhavens. Marconiplein 
is a central hub, the infrastructure 
here will be slightly rearranged to 
make more space for greenery and 
an attractive entrance to the area. A 
public transport loop is connected 
to the city network and has stops on 
the waterfront. Here, a connection to 
the water bus network can be made. 
Road access is provided but the car 
is not considered the main transport 
mode of the future. Cars can reach 
their destination, be parked (e.g. 
below the tidal living blocks), and 
return the same route. The bridges in 
the tidal living zone will be pontoon 
bridges, providing optimal proximity 
to the water. The bridges in locations 
with a more conventional character 
will be regular, but attention should 
be paid to their design. Bridges, 
including pontoon bridges can be 
opened to let boats enter the port. 
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Water safety

Maintain present ground level

Secondary dike

Main dike

Wetproof + Evacuation routeWetproof + Evacuation route 
+ Raised ground courtyard

Raised ground levels

Floating

Evacuation route + 

Maintain present ground level

Secondary dike

Main dike

Wetproof + Evacuation routeWetproof + Evacuation route 
+ Raised ground courtyard

Raised ground levels

Floating

Evacuation route + 

Maintain present ground level

Secondary dike

Main dike

Wetproof + Evacuation routeWetproof + Evacuation route 
+ Raised ground courtyard

Raised ground levels

Floating

Evacuation route + 

Maintain present ground level

Secondary dike

Main dike

Wetproof + Evacuation routeWetproof + Evacuation route 
+ Raised ground courtyard

Raised ground levels

Floating

Evacuation route + 

Flood proofing strategies
The area combines dikes, raised ground levels, floating construc-
tion and building wet proofing. A height of 3.6m are generally safe, 
because in case of extreme high water the Measlantkering will 
protect the area. 

Open if possible
Floodproofing is risk management. 
The first measure of relevance to the 
Merwe-Vierhavens is the regional 
coastline defense. The Nieuwe 
Maas can be closed in case of high 
water by the Maeslantkering. This 
will happen if the water levels in 
Rotterdam reach NAP+3.0m but 
waterlevels can rise a bit more 
because of river discharge. A ground 
level of NAP+3.6m is considered safe 
for building. Because of sea level 
rise and the possibility of a failure of 
the barrier some extra measure of 
security would be wise for vulner-
able functions, such as industry or 
housing. For housing evacuation 
routes are included in the plans, 
the main industrial zone is enclosed 
with a secondary dike. Raising the 
ground levels of the whole area to 
3.6m would be feasible but would 
be contrary to the aim of closing the 
distance between city and water. 
Instead, the ground will be raised 
locally and in other locations suffi-
cient safety measures should be 
included in the buildings. The safest 
solution is floating construction, that 
will be included on a small scale. 
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Water experience
Routes and places
Water experience is a core pillar of 
the plan. This has been defined in 
this project as the combination of 
sensory interaction with the water and 
guidance towards the water through 
the urban fabric. Or, in other words, 
public spaces in close proximity to the 
water and routes to get there. Care 
has been taken to have both kinds 
of water experience throughout the 
Merwe-Vierhavens but the character 
of the experience is different between 
zones. The tidal living are has many 
public spaces with tidal dynamics, 
as well as views and a floating route 
from pier to pier. The aperture to the 
Maas has a great view and the existing 
quality of openness is maintained. The 
green head park has some tidal nature 
and a waterfront promenade and the 
Keilehaven has an intricate network 
of pedestrian routes that connect to 
a floating experimentation zone. The 
waterfront spaces are divided into 
three types: floating, tidal, and quays. 
Through this variety experiences such 
as crossing a floating bridge, have 
a drink on the quay while enjoying 
the view, and discovering that your 
morning walk is flooded in the after-
noon can be enjoyed in close proximity.  

Water experience
The map shows the locations where the water can be experienced, 
the schemes show how the urban fabric leads to the water.  
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Overview map

Area plan
White with dashed line: contour of building zone.
White solid line: existing buildings to be maintainted.
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5.5 EXPERIMENTATION ZONE @ KEILEHAVEN

Maintain present ground level

Secondary dike

Main dike

Wetproof + Evacuation routeWetproof + Evacuation route 
+ Raised ground courtyard

Raised ground levels

Floating

Evacuation route + 

Freedom in the interior space
The Keilehaven has already started its tran-
sition. At the eastern end, on both sides of a 
shared garden, former industrial buildings are 
reused for creative business, such as design 
offices, woodworking and ateliers. In this plan, 
the existing initiatives are celebrated and space 
is created for an extension of the creative 
cluster. Two strips of new construction, mixed 
with monumental leftovers of the port, are 
planned along the Keilehaven. Uses vary from 
creative business, to shops and apartments, 
some low-nuisance production space is also 
permitted. The road fronts are clearly lined 
with façades but the interior space has a free 
structure. In the middle we find the water: the 
Keilehaven. This will be a public space to the 
example of the community garden, only in 
this case it will float. The freedom and diver-
sity of the floating experiments fit the overall 
organizing principle of a hard façade and a free 
interior. Moreover, it fits the aim of a soft tran-
sition of land and water. The basic infrastructure 
for the floating experimentation zone will be 
provided and the space will grow as pavilions, 
small offices and art installations are added. The 
floating zone will showcase the area as an inno-
vation space, adding to the attractiveness of the 
surrounding developments.

Water Safety
A mix of water safety measures is taken. For existing and 
some new buildings wet proofing solutions are taken. Ground 
levels are raised to NAP+3.6 for most new construction. 
Floating elements are included in the Keilehaven.

Scheme of mixing water and city
The urban uses are extended form the east to the water-
front, the central community garden will be continued on 
the water, with floating pavilions. The edges between green 
/water and urban are vague, there is space for interaction.
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Approach: gradual transition

N

Buildings reused by 
creative business: extend Shared garden (existing)

Extension of shared garden:
floating creative business

Mixed development with 
strong user influence 

Waterfront included in parcel: 
the edge can be built over or 
will be public green

Katoenveem: 
redevelopment
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Municipality

Us
er

 In
flu

en
ce

Initiative

Keilehaven

Management
of public space

& infrastructure

Project development

Land exploitation

Plan elaboration

Vision & Program

Construction

User / Developer

Government
& Privat

Program office 
& users

Program office

User / Developer

User / Developer

Planning user freedom

Development model
Users are given freedom to make their own plans, but the 
infrastructure and some pubic space, as well as the land 
preparation are centraly organized.

Setting guiding rules
In the Keilehaven an approach to planning is 
taken which allows for much user freedom. The 
underlaying principle is the creation of space as 
a process, instead of a drawing board exercise. 
However, some level of planning is necessary to 
guide the development in a desirable direction 
and also to be able to communicate to users 
what their possibilities are. Moreover, from 
examples of free planning models (appendix 
B), we can learn that the main infrastructure 
and public space are still best implemented 
top-down. Considering this, in the plan for the 
Keilehaven infrastructure is provided but the 
land along the infrastructure can be devel-
oped freely following some guiding rules. For 
example: the plot width can vary, but the parcel 
depth is set, to ensure access to roads. For the 
floating zone, the ‘parcel’ has a standard size 
which ensures all floating buildings will be able 
to be shipped through the open water. Building 
density is controlled by restrictions on the 
volume built on a plot (height, FSI, greenspace) 
and by keeping leftovers to create public parks. 
For example, in zone D only 60% of the land can 
be issued, leaving space for public waterfront 
greenery. The result is a gradual and diverse 
development process, with many possible 
outcomes. 
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1: Infrastructure is provided
2: Users can claim land by the meter façade
3: Floating parcels are 7.5 by 7.5m and can    
    be joined together
4: Land issue starts at the corner of the block 
   (land) or center (floating)
5: Program, height, FSI, green, and public 
   access requirements by zone
6: Road front lined with buildings at higher 
    density, lower density to the center
7: Public space will be created by reserving 
    a percentage not for sale

Zone A
FSI 1.5-3
Hmax 20m
<60% built-up
>30% green
use: housing & business
parcel wider than 10m: 
  No housing on ground floor 

private 
green
>30%

Built-up
<60%

public 5% paved open space, 
undefined%

Zone C  (% by parcel, not total)
FSI 0.6-2
Hmax 13m
<60% built-up
>30% green
use: housing & business
parcel wider than 20m: 
  20% publicly accessible, 
  including access to waterfront 

paved open space, 
undefined %

public
path 5%

public green 
(unsold parcels) 
30%

private 
green 
>20%

built-up 
<40%

General principles Zone specific rules

Zone G - floating
Hmax 8m
parcel 7.5 by 7.5m
<70% built-up
>20% accessible
>10% green
Use: creative business, art

built-up 
<70%

public green 
>10%

accessible 
space >20%

infratructure
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Development contours
The volumes show the 
maximum extend of the 
builings in the area, the 
actual density will be 
lower, as a result of the 
development rules. 

Building Examples
Within the guidelines 
many configurations 
of building, greenery 
and public space are 
possible. This image 
gives an impression of 
the density,
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Impression of floating creative space
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5.6 TIDAL LIVING @ MERWEHAVEN

Maintain present ground level

Secondary dike

Main dike

Wetproof + Evacuation routeWetproof + Evacuation route 
+ Raised ground courtyard

Raised ground levels

Floating

Evacuation route + 

Water safety
The interior of the building block and the road are raised to 
be accessible in case of flooding. The exterior of the block 
is water proof. 

Rescaling the waterfront 
Spatial mixing on the industrial scale (existing) and on the 
urban scale (new)

Fading the line between city and water
The Merwehaven of today is still used for 
shipping and a typical sight are fences at the 
base of the pier. The ports between the piers 
are wide and spacious and reach far inland. In 
a few years, the piers will become available for 
redevelopment and the water is also no longer 
needed for shipping. In this proposal the water 
space is not excluded from development. The 
core principle of the design is to rescale the 
interface of city and water, this involves both 
the piers and the port. The waterline will be 
lengthened by adding another zigzag to the 
industrial port, on top of this the vertical quays 
are replaced with a stepped transition, rescal-
ing the edge in a second dimension. The space 
is organized by building blocks that have one 
end on the road and the other end in the water. 
Stepped public space in between will change 
with the tides, it is publicly accessible and will 
give the area its recognizability. The interior 
space of the block is more private in nature and 
can be used by residents. Blocks will be devel-
oped separately and will have some variations 
depending on their position, such as ground 
floor shops along the main roads and openings 
for a view at the corners.
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Approach: rescaling the interface

Interior of block: 
semi-private space

Road front: 
apartments, shops, offices, facilities

Tidal space: 
public park 

Various housing typologies, 
for different target groups

Quiet zone: 
family housing

Grid structure 
interruption by road
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Building block principle

Basic building block
The block is 60 by 80 meters. The ground level in the interior is NAP+3.6m (land issue requirement). The interior 
space is semi-private and will be used by residents of the surrounding houses. The exterior space is public and 
offers a park with tidal experience. The steps in the public space have heights ranging from -1.1m to +3.3m 
(existing height of the piers). The lowest step will always be flooded, the second step will be accessible at low tide, 
the third step will flood at high tide. The fourth and fifth steps may flood in case of peak water levels, which will 
become more common with sea level rise. The basic building block can be adapted to create variations and to 
respond to the direct environment.



129

NAP-1

NAP

NAP+1

NAP+2

NAP+3

NAP+4

NAP+5

NAP+6

Present dikes

Present quays

Water Experience Zone
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High water level present, flood barrier closed

High water level present, flood barrier failure

High water level +1.0m flood barrier failure
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land issue requirement NAP+3.6

Sea level rise 1,0 to 1,5m
Closing Nieuwe Waterweg

2020 2100 2300
Sea level 

+0.29 to +1.10m 
Sea level 
+0.6 to +5.4m 

Lifespan urban design Extended lifespan 

?

Daily fluctuation M4H
NAP -0,5 to +1,7m
max NAP+3

Daily fluctuation M4H
NAP +0,5 to +2,7m
max NAP+3

No tides
water level ~NAP+2,5?

Sea Level Rise timeline (top)
Waterlevels today are between -0,5 and +1,7m with regular tides, in case of stroms the water can rise as 
high as 3.0m before the Maeslantkering (storm surge barrier) is closed. Somewhere between 1.0 and 1.5m 
sea level rise will be a tipping point: the storm surge barrier is closed so often a new solution is needed. This 
project assumes the barrier will be replaced with locks, stabalizing the waterlevel in Rotterdam. 
Sea Level Rise effects (bottom)
The chance of flooding will increase until the barrier is replaced. The regular tidal fluctuations will increase. 
The Merwe-Vierhavens will be adapted to limit the damage in case of flooding. Moreover, tidal space will be 
planned to include zones at higher ground levels (NAP+ 2 to +3m), these will flood under present circum-
stances in case of a peak in river discharge or a storm and with sea level rise,the flooding will become regular. 
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C

B

A

Impressions

Suggested variation in building blocks
The design of each block will be a variation on the basic block, adapted to suit the location. 
This image gives an impression of what the range of variations could be. 
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Perspective B
View from the dike

Perspective A
View to the pontoon 
bridge
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Perspective C
High tide in the morning

Perspective C
Low tide in the afternoon
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A

B

Fragment
Residential environments
The Merwehaven has been designated as a 
location for housing development. Whereas 
other locations in the Merwe-Vierhavens are 
mostly suited for apartments or high-rise, the 
aim here is to include family housing. The area 
has the potential to be very attractive to young 
families, who are not necessarily looking for a 
large house but do value a green environment, 
and a proximity to the water. Depending on the 
location of building block the housing typolo-
gies will differ. 

A fragment has been chosen to show the 
potential for a variety of housing types. The 
top two blocks are located in a more quiet 
zone, and are suitable for family housing. The 
interior space of the block offers gardens, some 
private, some public. One the other side of the 
fragment the blocks border on one of the main 
roads through the area. Here the density is 
higher and some buildings have a non-housing 
ground floor use. On the street side apartment 
buildings are located, the buildings behind can 
be diverse. In this case (section B) the houses 
on one side of the tidal space are stacked, a 
three story house with multi-purpose ground 
floor and a two floor apartment on top. On the 
opposite side, a single house with a split level 
ground floor looks over the greenspace. 
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Section A, family housing
The middle of the section is the tidal space, in this case the section is taken above the water levels. There is ample 
space for greenery, trees on higher ground and reed on the lower levels. Some floating elements and height differ-
ences provide access at high tides. 
The houses on the left are three story family houses, with a the front door and a shared garden to the interior of the 
block (left) a few meters of the shared garden could be annexed by the household. A roof terrace is also available 
as private outdoor space.  The houses on the right have a front door and private garden towards the interior of the 
block. The garden is located on top of a garage, which might complicate gardening, but also sets the private space 
apart from the semi-private interior of the block. 
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1

2

P

Section B, housing with a small recreational port
The tidal space is split in half here, the left part is dug out for a small port, the right side is a tidal park, as common 
in the rest of the area. (Perspective C can be found in the same location, it shows the space at low and high tide.) 
IN the background the apartments along the main corridor can be seen. The section cut through a single house 
with split-level ground floor on the right and stacked houses on the left. The stacked housing has a gallery on the 
outside,  which creates the opportunity for two entrances. The ground floor can be used as commercial space. The 
apartment on top is accessible from a gallery on top of the first house. 
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5.7 DISCUSSION
The analysis resulted in a relation between the 
stages of port development and the urban 
fabric, which in turn influences the water expe-
rience in a location. The structure of the port 
from stage 1 and 2 strongly depends on the 
technical context at the time of development 
and the type of shipping it was used for. In the 
redevelopment projects the results seem to 
depend on the ideological background. The 
redevelopments of stage 5 aimed to provide 
housing, and they do, the redevelopments of 
stage 6 aimed to make an ‘urban’ impression 
with reference to the port, and they do. 

The context for stage 7 redevelopment will be 
the redevelopment of active ports, functional 
mixing, and the adaptation to sea level rise 
combined with innovation. This design explores 
the possibilities to plan for stage 7 in the 
Merwe-Vierhavens and to strengthen the water 
experience on location by adapting the water-
front. 

The scenarios served as a first exploration of the 
possibilities and led to the decision to choose 
a mix of floating developments and waterline 
adaptations as water experience interventions. 
Furthermore, the playing field for the scale 
of spatial reorganization and organizational 
control was determined. Some spatial organiza-
tion seems favorable and some planning control 
seems necessary to make these spatial interven-
tions. (Changing the shape of the shoreline is 
hard without a plan.) 

The area plan continues on the ideas form the 
scenario’s. Because the total area is to large 
to have a coherent urban fabric or a clear 
organizing principle the area plan provides a 
framework for zones with a distict character 
within the plan. Two zones within the plan are 
elaborated on. Their smaller scale allows for an 
impression of the water experience.  

Keilehaven
The first zone is loosely organized, with much 
freedom of use and experimentation with 
floating buildings. The principle behind this plan 
is to allow the urban fabric to emerge without 
too much top-down control. This combines 
well with the functional mix of the area: creative 
business, small scale production, and some 
housing. The spatial organization consists of 
a higher density road front and lower density 
interior space, within this interior the floating 
elements are located. Because floating is not 
yet common practice, space for experimenta-
tion is favorable over strict organization. The 
result, although not set in stone, is an area with 
diverse interior space and many routes and 
open spaces within it. The interior is a place 
to visit, not just a place to move through. It 
encourages exploration, and it leads visitors to 
the floating space. The waterline may be diverse 
and interesting or it may get lost somewhat, but 
proximity to the water will be achieved. 

Tidal living
A contrast is made to the gradual transition of 
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the Keilehaven by the large scale plan for the 
tidal living zone. The waterline is completely 
reconstructed, a grid is placed over the area and 
building blocks are positioned on the transi-
tion of land and water. Some variation between 
the blocks is encouraged, however, the spatial 
organization in clear. This clear organization 
includes a transformation of the interface of city 
and water in two dimensions. In a top view, the 
waterline is extended by moving in between the 
building blocks. In a sideview, the vertical quays 
are replaced with steps, creating a space that 
changes with the tides. The water experience 
in the area is clear in two ways: the routing is 
simple but allows many views over the water 
or crossroads with waterfront public space on 
one or more sides. Within the public space, the 
dynamics of the water can be experienced.   

The two proposals are very different and live 
up to the aim of connecting water and city in 
different ways. Both do not maintain the port 
as it is today. In the Keilehaven the openness 
is lost and so is the port function, in the tidal 
living zone the function is lost even more drasti-
cally and the quays are replaced. However, the 
aim was a connection of city and water, not of 
city and port. The Keilehaven mixes city and 
water in the interior space, which could be an 
attractive destination, but the gradual transi-
tion between land and water comes at teh risk 
of  ecognizability. The second proposal is more 
convincing with regard to the accessibility and 
quality of waterfront public space.

Scheme of the Keilehaven
The water is reached through the interior space, the routing 
is unorganised, but the space does encourage an experience, 
because it is a place to dwell and the floating elements will 
attract curiosity.

Scheme of tidal living
The spatial organization is simple and leads to the water. 
Between the blocks tidal space is located, offering a 
dynamic water experience. 
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CHAPTER 6
CONCLUSIONS
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FROM PORT TO URBAN SPACE
This thesis works towards a proposal for re-
establishing a connection of city and water in 
Rotterdam, grounded in an understanding of 
the historic transformation of the waterfront. 
It does so through three analysis aims and a 
design question. The first research is aim is 
to show how developments of the port have 
shaped the urban fabric on the waterfront. This 
question is answered through a combination of 
literature study, study of the historic evolution 
of the port of Rotterdam and the characteristics 
of the contemporary built environment. The six 
stages of port development model by Hoyle 
(2000) is selected to make a spatial division of 
the port into six stages, based on the historic 
context at the time of development. Applica-
tion to Rotterdam resulted in a few differences 
between the city and the model but overall the 
model describes the development of the port of 
Rotterdam quite well.  

In the analysis of the urban fabric, first, the 
statement that the scale of ports increases with 
time is put to the test. The analysis is insufficient 
to quantify differences but in a visual inspec-
tion the parcel size (representing the ground 
plan) does increase with time but the scale 
of building footprints peaks in stage 2 ports. 
The other characteristics of the urban fabric 
are studied using four example locations, that 
are typical of their stage of development. The 
characteristics are organized by ground plan, 
buildings, and utilization and can be found in 
the table (page 142). 

The characteristics of stage 1 and 2 can be 
explained a result of the technical context at the 
time of port development. Especially in stage 

2 the ground plan is structured in service of 
logistics. The redevelopment locations, stages 
5 and 6, take the port structure and adapt it to 
suit a new use. In these cases the ideological 
context seems to have had a strong influence 
on the urban fabric. Whereas during stage 5 the 
port was strongly restructured to make place 
for a social housing agenda, during stage 6 the 
heritage was considered much more important 
and the structure was maintained. 

Water experience is a subjective quality, but 
an interpretation of the urban fabric can be 
made with regard to the availability of water-
front public space and the ease of access to 
this space. The results of Chapter 4.4 show clear 
differences between the areas on these char-
acteristics. The differences are a consequence 
of the organization of the space, which in turn 
relates to the stages of development. The urban 
fabric can encourage the water experience 
through a combination of routing towards the 
water, attractive public space, and buildings 
used for public purposes.

Next, the model is extended with the context 
to the seventh stage in Rotterdam. Trends 
are identified that may become part of the 
context of stage 7.  First, cities are no longer 
waiting for ports to be disused before making 
redevelopment plans. This connects to the 
ideological aspect of connecting port and city, 
which is mostly a functional mixing challenge. 
Innovation in industrial production is needed 
for industry to be compatible with urban life. 
Simultaneously sea level rise calls for innova-
tive solutions and an adaptation of the physical 
environment. Within this force field the water-
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Stage 7 proposal, 
Keilehaven
The water is reached 
through the interior 
space, the routing 
is unorganised, but 
the space does offer 
a place to dwell 
and the floating 
elements will attract 
curiosity.

Stage 7 proposal, 
Merwehaven
The spatial organ-
ization is simple 
and leads to the 
water. Between the 
blocks tidal space 
is located, offering 
a dynamic water 
experience. 

Stage 2
Piers are mostly 
inaccessible 
and the internal 
infrastructure is 
separated from 
the water by a 
logistic zone. 

Stage 6, 
redevelopment
The structure is 
maintained but 
the waterfront is 
transformed to 
public space. 

Stage 5, 
redevelopment 
Housing develop-
ment replaces the 
port structure. 
Open building 
blocks do not 
encourage 
waterfront access 
because the 
internal space is 
not inviting. 

Stage 1
The urban fabric 
is focused on the 
quays. 
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1

2

3

4

5

6

<1870

1870 -1940

1940 -1960

1960 -1970

1970 -1990

1990 - 2010

Overlap of port and city in waterstad.

Waterstad port replaced by other uses.
Development of many (large) break-bulk ports, 
in proximity to (new) housing areas. 

Bombing of city center. City growth encapsulates 
ports from stage 2. Expansion of port for oil 
industry and containerization, away from city.

Continuation of ideological connection and view.
Large industrial expansion in Europoort.

City prioritized over port.
Redevelopment of city ports (stage 2). 
Port expansion at Maasvlakte

Redevelopment of city ports (stage 2), 
in proximity to active ports and with ideological 
links to the port (e.g. Kop van Zuid).

Stage
Model Hoyle Model applied 

to Rotterdamcity port
Period Hoyle Period 

Rotterdam
Characteristics Rotterdam

Ancient/medieval 
to 19th century

19th - early 
20th century

Mid 20th century

1960s -1980s

1970s -1990s

1980s - 2000+

Urban Fabric

UtilizationBuilding stockGround plan
Water 
experience

7 > 2010N.A.

N.A.

N.A.

N.A.

N.A.

N.A.

N.A.

N.A.

N.A.

N.A.

Redevelopment of active ports (late stage 2) and 
economic diversification. Sea level rise adapta-
tion, branding with water innovation.

Small scale, 
building blocks, 
public quays.

Small scale, narrow,
facing the water.

Urban and port. Mixed 
within parcel. 
Present: mixed urban.

Large scale. Pier with 
interior infrastructure 
and parellel warehouses.

Industrial, logistic.
Monofunctional.

Very large scale, 
long warehouses.

Waterfront closed 
off, by fences and 
routing.

Public quays and 
routes towards the 
water.

Retain structure, add pedestrian 
network and floating space. 

Waterfront public 
space, reference to 
port, routing internal.

Mixed urban uses.Mixed scales, skyscrapers 
to single houses. 
Reuse of port heritage

Large scale. 
Retain structure from 
stage 2. 

Public waterfront, 
but access is not 
encouraged.

Housing.Medium scale, 
apartment buidings.

Medium scale. Open blocks 
perpendicular to water, 
impermeable interior space.

1 
Noordereiland

3

4

Example

2
Vierhavens

N.A.

N.A.

7 Re, proposal
Keilehaven

6 Re
Wilhelminapier

5 Re
Feijenoord

7 Re, proposal
Tidal living

Mixed scales and types. 
Reuse and new construction

Mixed urban and 
production (no port)

Floating interior space, 
slow unclear routing.

Restructuring. Building blocks 
perpendicular to water. 

Apartments, terraced 
houses facing the water

Housing with occasional 
ground floor commerce

Easy access and tidal
public space 

front of the coming decades will likely be 
negotiated. The design takes these considera-
tions into account but the main focus is on the 
challenge of connecting city and water. 

Two alternatives are proposed, which can 
coexist within the same area plan. The first is 
the development of a mixed use area, which has 
a floating experimental zone at its center. The 
planning process for this area is a gradual tran-
sition guided by land issue rules. The proposal 
does justice to the trends identified for stage 7. 
Moreover, it incorporates the water surface in 

a network of pedestrian routes. Its downside is 
the ambiguity of the spatial organization. 

The second proposal is a large scale housing 
development with a remodeling of the water-
line. The waterline is extended by having it 
zigzag around the planned building blocks. 
In between the blocks a stepped public space 
changes with the tides. This plan succeeds in 
connecting city and water by literally inter-
locking the two. However, the plan does not 
conform fully to the stage 7 context. 
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1

2

3

4

5

6

<1870

1870 -1940

1940 -1960

1960 -1970

1970 -1990

1990 - 2010

Overlap of port and city in waterstad.

Waterstad port replaced by other uses.
Development of many (large) break-bulk ports, 
in proximity to (new) housing areas. 

Bombing of city center. City growth encapsulates 
ports from stage 2. Expansion of port for oil 
industry and containerization, away from city.

Continuation of ideological connection and view.
Large industrial expansion in Europoort.

City prioritized over port.
Redevelopment of city ports (stage 2). 
Port expansion at Maasvlakte

Redevelopment of city ports (stage 2), 
in proximity to active ports and with ideological 
links to the port (e.g. Kop van Zuid).

Stage
Model Hoyle Model applied 

to Rotterdamcity port
Period Hoyle Period 

Rotterdam
Characteristics Rotterdam

Ancient/medieval 
to 19th century

19th - early 
20th century

Mid 20th century

1960s -1980s

1970s -1990s

1980s - 2000+

Urban Fabric

UtilizationBuilding stockGround plan
Water 
experience

7 > 2010N.A.

N.A.

N.A.

N.A.

N.A.

N.A.

N.A.

N.A.

N.A.

N.A.

Redevelopment of active ports (late stage 2) and 
economic diversification. Sea level rise adapta-
tion, branding with water innovation.

Small scale, 
building blocks, 
public quays.

Small scale, narrow,
facing the water.

Urban and port. Mixed 
within parcel. 
Present: mixed urban.

Large scale. Pier with 
interior infrastructure 
and parellel warehouses.

Industrial, logistic.
Monofunctional.

Very large scale, 
long warehouses.

Waterfront closed 
off, by fences and 
routing.

Public quays and 
routes towards the 
water.

Retain structure, add pedestrian 
network and floating space. 

Waterfront public 
space, reference to 
port, routing internal.

Mixed urban uses.Mixed scales, skyscrapers 
to single houses. 
Reuse of port heritage

Large scale. 
Retain structure from 
stage 2. 

Public waterfront, 
but access is not 
encouraged.

Housing.Medium scale, 
apartment buidings.

Medium scale. Open blocks 
perpendicular to water, 
impermeable interior space.

1 
Noordereiland

3

4

Example

2
Vierhavens

N.A.

N.A.

7 Re, proposal
Keilehaven

6 Re
Wilhelminapier

5 Re
Feijenoord

7 Re, proposal
Tidal living

Mixed scales and types. 
Reuse and new construction

Mixed urban and 
production (no port)

Floating interior space, 
slow unclear routing.

Restructuring. Building blocks 
perpendicular to water. 

Apartments, terraced 
houses facing the water

Housing with occasional 
ground floor commerce

Easy access and tidal
public space 

The spatial characteristics of the plans have 
been included in the table and are most illus-
trative of the range of possibilities. The purpose 
is not to predict the waterfront development 
of stage 7, instead it frames the choices to be 
made. The first choice is to choose a position 
between keeping the ground plan of the area 
as a given quality and a complete restructuring. 
Although it is common practice to preserve 
much of the original port, the proposal for tidal 
living shows the potential restructuring has to 
connect city and water. 

Recommendations
The conclusions of this study are based on the 
situation in Rotterdam. A comparison to other 
cities would shed light to the generalizability 
and can be achieved through the application of 
the model. Furthermore, the characteristics of 
the urban fabric are studied in a qualitative way 
at example locations. Some of these properties 
can be quantified which would allow for statistic 
testing of the relation between the urban fabric 
ad the stages of port developement. 
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APPENDIXES

A. Building on the water
Exploration of current practice
Motivations
Morphology examples
-HafenCity
-IJburg

B. Area development
Backround to current practice
Examples of renewal of area development 
processes
- Almere, Oosterwold
- Amsterdam, Buiksloterham
- Den Haag, Binckhorst
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BUILDING ON THE WATER

Building Green elementCurrent practice

Overview of ‘on the water’ examples. 
The examples are sorted by scale and complexity in the 
horizontal direction and by relation to the water vertically. 
All examples are existing places, except for the green 
element on poles and the floating diverse urban areas, 
which are hypothetial plans. 

Building on the water is done in many ways 
and in many locations around the world. Some 
examples are traditional, some innovative, and 
some are hypothetical. The search showed how 
‘on the water’ is often on land in close relation 
to the water. For example, Venice is refered 
to as a city on the water, but is in fact built on 
islands. Examples of floating developmens are 
hard to find for a higher level of urban complx-
ity. This could be an opportunity to explore new 
types of urban environments. 
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Motivations

Floating construction can be applied for various 
reasons, Nillesen & Singelenberg (2011) explain 
some of the reasons for building on the water in 
the Netherlands, including protection from high 
water, combining water storage and housing in 
the same space, water experience, and roporty 
value considerations. 
Flexible use could be an added advantage, 
houses can be more easility replaced or relo-
cated. 

Nillesen, A., & Singelenberg, J. (2011). Waterwo-
nen in Nederland. Rotterdam: NAI publishers
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Water security Water experience

‘Land’ use Flexibility
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Typo-morphological aspects

Public space

Water experience direction

Main direction
Water experience line

Water experience location

Indication building pattern

Private Private Semi-publicPublic Private

Amsterdam IJburg

At Amsterdam IJburg one of the first floating 
neighborhoods in the Netherlands can be 
found. A location visit and study of some 
morfological aspects has been made, to under-
stand how the urban fabric differs from a 
network on land. 



151

Public space

Water experience direction

Main direction
Water experience line

Water experience location

Indication building pattern

Hamburg HafenCity
HafenCIty is an example if a transformation 
of a port location whcih includes water safty 
measures in the urban fabric. The result is 
a greater diversity in heights in the urban 
network. 
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The Netherlands have a long tradition of city 
planning, going back as far as the construction of 
the Canal Rings of Amsterdam. Before 1902 gov-
ernment interference was mostly concerned with 
the military and water management side of spatial 
planning. City development was largely uncon-
trolled, that is, controlled by private investment 
and the market. However, in 1902 poor living 
conditions led to legislation obliging municipali-
ties to plan their expansions and to have a zoning 
plan (bestemmingsplan), tipping the balance of 
control towards the government. This situation 
remained until after the post-war reconstruction. 
In the 1960s the ideology of liberalism and the 
relaxation of the post-war development pressure 
lead to the relaxation of government control of 
spatial planning and subsequently the first area 
development projects (De Zeeuw, 2012). These 
projects, such as …, can be distinguished from the 
projects before by the collaboration of the gov-
ernment (municipality) and private partners and 
by the need to balance interests. Friso de Zeeuw 
defines it as follows: 
‘Gebiedsontwikkeling is de kunst van het verbind-
en van functies, disciplines, partijen, belangen en 
geldstromen, met het oog op de (her) ontwikke-
ling van een gebied.’ (De Zeeuw, 2012)

During the 70s and 80s the liberalization con-
tinues and municipalities are reluctant to invest 
in land-ownership, resulting in the rise of com-
mercial development agencies, which today own 
€4bilion of land in the Netherlands (Ten Have et 
al., 2017). In the years between 1990 and 2008 
area development is big business. The spectrum of 
organizations that participate widens, to include 
i.a. companies with a real estate position or envi-
ronmental movements, and similarly, the scope of 

AREA DEVELOPMENT

interests to balance grows (De Zeeuw, 2012). Dur-
ing this period the Fourth Memorandum Spatial 
Planning Extra (VINEX) goes into effect, which is 
well known for the suburbs it proposed but which 
also posed an inner city restructuring challenge 
(Lörzing et al., 2006). It is in these projects that 
the new practice of integral area development 
is largely applied. Depending on the situation of 
land-ownership, investment opportunities and the 
ambitions of the municipality different types of 
collaboration are selected. 

In each area development proces four phases can 
be distinguished: initiative, feasibility, execution, 
and use (Kenniscentrum InfoMil, 2019)(Kerstens 
et al., 2011). The first stage is the initiative, which 
often (but not always) taken by the municipality. 
For example, in the structural vision of the mu-
nicipality an area is marked for the development 
of a mix of housing and business. The next step 
is the feasibility, which consists of the definition 
of the program, in m2 and spatial qualities and 
environmental restrictions, the urban design, and 
the  preparation to start the implementation. In 
the execution stage the plan is constructed, after 
which it will be handed over to the users. The end 
of a stage is marked by the finalization of deci-
sions in legal documents, such as an area specific 
municipal structural vision in the first stage, a 
zoning plan, a environmental permit and a con-
tract with the developer in the second stage, and 
a management agreement or sale in the third 
stage. Different types of area development can be 
distinguished depending on the division of tasks 
between the government and commercial devel-
opers throughout these stages.

Prior to the 2008 financial crisis, 5 models for 

Background to current practice



153

area development were commonly distinguished 
in the literature and how to guides (Kenniscen-
trum InfoMil, 2019)(Kerstens et al., 2011)(Deloitte, 
2017). Figure B2 shows the models sorted from 
mostly public to mostly private involvement. In 
the public development model the government, a 
municipality in general has both the control over 
the development and the risks and investment. 
This could be the case for small developments or 
in cases with high public interest and a munici-
pality able to take financial risks. Often the land 
would already be public property. The next three 
models have a mix of public and private decisions, 
risk, and investment, and are referred to as pub-
lic-private collaborations (PPS). In the building 
claim model (Bouwclaim) a commercial developer 
owns the land, which it sells to the municipality 
with the agreement that it will be made ready for 
development and sold back to the developer. The 
municipality makes plans for the development 
and prepares the site, after which the developer 
builds. In this model the municipality has much 
control through the definition of the plans. If the 
municipality wishes to share the responsibility 
and financial risks with a developer, the parties 
can decide upon a joint venture, in which they 
participate equally. In this model the developer 
has more influence, which can be used to create 
a more marketable project. However, this also re-
quires much collaboration, which can be challeng-
ing and cause delays. In the concession model the 
responsibilities are clearly split. The municipality 
acts first by drawing up a general plan after which 
the developer signs to create it as described. This 
model is not commonly used for area develop-
ment because the long time horizon makes it 
near impossible to describe the deliverables of 
the project beforehand. The last model is private 

development, in which the role of the municipality 
is limited to the bare minimum. This kind of plan-
ning process can occur if the municipality does 
not own the land and the plan does not conflict 
with structural spatial ambitions and zoning plans. 

The 2008 crisis did not immediately affect area de-
velopment in the Netherlands, however, with time 
the effects started to show: the market demand 
for real estate collapsed, investment space shrunk, 
projects were delayed and property values fell. 
Public and private parties lost €6 billion combined 
(Ten Have et al., 2017). At the same time some 
structural developments were in play: the aging of 
the population, the decreasing population growth, 
peripheral areas losing interest and subsequent-
ly population, and the commencement of on-
line shopping. The profession of urban planners 
seemed to be at a turning point, the focus was 
no longer on drawing up new urban areas, in-

Figure B1. Steps in the area development process
Source: kenniscentrum InfoMil, https://www.infomil.nl/
onderwerpen/ruimte/gebiedsontwikkeling/introductie-pro-
ces/
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stead the challenges were to gradually transform 
disused areas, to deal with shrinkage and to find 
new business models. The methods changed ac-
cordingly. The traditional masterplan and its final 
image was replaced with planning for temporary 
uses, gradual change, flexibility and bottom-up 
initiative (Planbureau voor de Leefomgeving & 
Urhahn Urban Design, 2012)(De Zeeuw, 2012)(Ten 
Have et al., 2017)

“Organic area development” is the phrase com-
monly used to describe this new planning para-
digm. Which means as much as a way of develop-

ing that is not planned ahead in detail but instead 
leaves space for gradual growth. De Zeeuw (2012. 
p410) describes it as “starting at the front of plan 
development without a crystalized program, 
masterplan or business case”. He also notes that 
it is insufficient for larger inner city development. 
In the publication ‘Shaping the spontaneous city’ 
Hajer& Urhahn describe organic area develop-
ment as “a way of developing in which initiatives 
from society are on the front line and in which 
government takes a role of facilitation and set-
ting frameworks. This automatically implies less 
integral (financially and organizationally) and less 
large scale.” They note the benefits of this kind of 
development, such as flexibility and risk manage-
ment, and continues to the question of how. They 
also note that it is nothing new, but a rediscov-
ery of the pre-1900 way of urban development. 
(Planbureau voor de Leefomgeving & Urhahn 
Urban Design, 2012, p5). According to Buitelaar 
(2012) organic area development is characterized 
by changing the space over time, a small scale, an 
open ended process, strategic planning (no final 
image), construction by small commercial devel-
opers and citizen collectives, a facilitating role of 
the municipality, and simultaneous development 
and property management. In most cases not all 
these characteristics are present (Buitelaar et al. 
2012).

An issue with organic development is the compli-
cation of the financial side. Whereas in traditional 
development the costs for public space and facil-
ities can be covered from the income generated 
by upgrading the land, the small scale projects in 
organic area development and the reduced role 
of the municipality limits this flow of income. The 
undefined end point of development and many 

Figure B2. Task division in area development models
http://www.gebiedseconomie.nl/content/p/publiek-pri-
vate-samenwerking



155

participants complicate settling the costs over the 
total plan (Buitelaar et al. 2012). Solutions can be 
sought in linking the finances of development and 
property exploitation, settling public space costs 
with developers of related real estate, revolving 
funds for infrastructure or public space, or private 
investment (De Zeeuw, 2012)(Buitelaar et al. 2012). 
The main message is to find relevant ways to con-
nect value creation to investment. 

In the last few years, the economic crisis has sub-
sided. After 2014 the housing demand catched up. 
The building industry is trying to close the gap. 
The process of traditional area development is 
becoming lucrative again. But what lessons should 
we take forward? Area development has changed, 
private partners have more influence and small 
scale collaborations have become more common. 
Split development can be recognized as a new 
practice. The area is not developed all according 
to the same model but sub-areas are developed 
in more diverse ways (Ministerie van Infrastructuur 
en Milieu, 2014). Within these split developments 
alternative processes such as collective private 
commissioning, DIY-construction, and coproduc-
tion can find a place. 
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CASE: Almere, Oosterwold

Almere is a young city, founded in 1975, in the 
man-made province of Flevoland. Because of its 
location close to Amsterdam, the demand for 
housing is high. Because of its young history the 
space for experiment is big. Because of the ag-
ricultural nature of the province, city expansion 
will be done on agricultural land. This combina-
tion of factors is at the core of Oosterwold. The 
project is located to the southeast side of the 
city, a bit removed from the high density urban 
development in other parts of the city, which it 
aims to balance out. This balance is sought in 
low density housing in a green area, in which 
agriculture makes up a half of the land-use. In 
line with previous experimentation in Almere, 
the role of government is reduced to the basics 
and users get much freedom to develop to their 
own needs and wishes. This means there is no 
overarching spatial plan for the area, instead 10 
rules for development are the only limitation. 
These rules include the proportion of land for 

different uses, to safeguard the aim to have a 
green low-density area. The total surface of the 
area is 4300ha, in which 15000 houses can be 
constructed. Because of the low density and 
the process of development these houses will 
be largely single family homes. The large free-
dom and demands on the resourcefulness of 
residents, combined with the requirements for 
greenspace and agriculture, encourage crea-
tivity and sustainable water, energy and waste 
solutions. 

There is no final image for Oosterwold, no over-
arching spatial plan. Instead, development is 
free within 10 guiding principles, which include 
land use rules and sustainability aims. The users 
are responsible for their own local roads, ener-
gy, water and waste installations, which can be 
challenging. The municipality is responsible for 
the main infrastructure and facilities, which are 
only constructed after the users have bought 



157

the land. This way the cashflow is directly 
invested and the risks taken beforehand are 
limited. The image above shows how diverse 
the area can become, it is part of the documen-
tation instead of a regular area plan.
In practice, different clusters of housing appear 
in the area. In some cases a commercial de-
veloper has purchased land and made a plan, 
in other cases a collective of users has asked a 
developer for aid and expertise, in other cases 
a collective of users chooses to develop the 
houses themselves. The individual development 
of a single home also takes place. The differ-
ences show in the area. The individual houses 
are often driven by idealism, and therefor very 
diverse. The collectives create larger structures, 
or houses around a loop of infrastructure, 
developers construct more conventional (less 
messy) clusters. 

Timespan: 2012?-2036, first construction 2015
Area: 4300ha
Before: Agricultural
After: 1500 houses mixed with agriculture
Density: FSI 0.5parcel based.
Development type: Organic area 
development / private development. 
Set of rules are the main restrictions. 
Documents: 
Intermunicipal structural vision (politically ap-
proved & binding)
Bestemmingsplan according to Crisis en Herstel 
wet, from 2016-2036. 
Strategy ‘Freeland’ by MVRDV
Finances: Low pre-investment, low-risk
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CASE: Amsterdam, Buiksloterham

Buiksloterham is located to the north of the IJ in 
Amsterdam. It is an industrial site, which origi-
nated as a port, but became more mixed over 
time. More recently, some industry has left the 
site but other compa-nies remain. The city start-
ed looking to this side of the IJ for its need for 
housing and commercial space. This first visible 
signs of this transformation were the redevelop-
ment of the NDSM Warf at one end of the area 
and the innovation playground de Ceuvel at 
another corner. Housing developments are by 
now well underway, especially many individual 
private developments. 

The decision to start the development of the 
area was taken by the municipality in 2007 by 
means of the investment decision (investerings-
besluit). In this document the program, density 
and construction guide-lines for the area were 
decided upon. The area will be developed with 
60% housing, 35% business, and 5% facilities. 

The housing program consist of 2000 homes, 
of which 80% are apartments, social housing is 
in-cluded too. The development will be dense in 
some areas, especially along the water, with FSI 
ranging from 1 to 3. The open water and a park 
along the IJ should balance out the density. 

The municipality took the initiative by the 
investment decision made in 2007. There is no 
traditional urban plan for the area, the guideline 
map accompanying the investment decision 
took its place, assigning a pro-gram and guide-
lines for each zone. In 2009 the zoning plan for 
the area was accepted, giving the plans a legal 
status. The process is quite simple; the munic-
ipality sells parcels, which can be developed 
by the buyer according to the guidelines. The 
municipality takes care of the sanitation of the 
land, the infrastructure and the public space. 
It is noteworthy that the municipality does not 
own the whole area. Parcels that are owned by 
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other parties are not part of the plan, but hopes 
are that these areas will be boosted by the 
changes in their surroundings. Different zones 
are sold in different ways, making the area an 
example of split development. In some zones 
individual parcels are bought by citizens who 
wish to build their own house, these parcels 
were developed more quickly than the larger 
lots, because during the crisis the small scale 
reduced delays. In other places a collective of 
users develops a project together (CPO), such 
as the renovation of an industrial building for 
a group of businesses. Another collective is 
developing floating houses. There are also more 
conventional cases of developers or a housing 
corporation building by block. The freedom 
within the plans has led to lively public partici-
pation, resulting sustainability goals for the area 
set by the users in the ‘circular manifest’. 

Timespan: 2009-2030, first construction 2014
Area: 100ha
Before: Industrial & port
After: 60% housing, 35%business, 5%facilities
2000 houses, 80% apartments.
Density: FSI  1 to 3. Highest along the water.
Development type: 
Split development; 
Commercially developed high density housing
CPO projects & Zelfbouw
Documents: 
Investeringsbesluit (Municipal) 2007, including 
guidelines for development. 
Circulair manifest. (o.a. DELVA)
Finances: Municipal investment in sanitation and 
social housing. 
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CASE: Den Haag, Binckhorst

Binckhorst is an industrial area located close to 
the city center of The Hague, with a stong pre-
cense of infrastructure, by rail, road, and water. 
It is now being redeveloped to become a mixed 
use neighborhood, while retaining the existing 
companies and its industrial character. The cen-
tral location and expected growth of The Hague 
make it a favorable location for investment. 

This potential was noted before the financial 
crisis and resulted in the 2009 integral develop-
ment plan by Urhahn Urban Design. Due to the 
financial crisis, development partners aban-
doned the plan and it could not be executed. In 
2011 a new kind of planning was decided upon, 
with no final image but freedom to private 
initiative, within guidelines set by the munici-
pality in site passports. The guidelines, including 
building volumes, program and height, were 
made accessible in an online GIS-tool. Private 
parties can apply for the reservation of a parcel 

for their project. The public space will continue 
to be a municipal responsibility, but private par-
ties developing in the area will be charged for a 
contribution. By now most reservations for busi-
ness are made and all housing developments 
are reserved. The guidelines are being translat-
ed into a legally binding zoning plan, which is a 
pilot for the new planning law (Omgevingswet). 
This framework offers more freedom and a 
longer timespan than a traditional zoning plan. 
This freedom can also be insecurity, especially 
to the finances of the project. The municipali-
ty anticipates an investment on their end, but 
the details will only become known during the 
process. 
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Timespan: 2011 - 2039, first construction in  
Area: 130ha
Before: Industrial & port
After: housing (8815 houses) and 360000m2  of 
diverse business types. 
Density: FSI>1 to FSI>2 
Development type: organic development
Initiative is with the users. 
Documents: 
Integral developmentplan, by Urhahn, (2009). 
Unexecuted. 
Omgevingsplan (zoningplan) to be determined 
in 2019. Omgevingswet pilot. 2019-2039.
Finances: Municipal investment. Public space 
charge on users. 

REFERENCES
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