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“…I LIKE TO THINK
(RIGHT NOW, PLEASE!)
OF A CYBERNETIC FOREST
FILLED WITH PINES AND ELECTRONICS
WHERE DEER STROLL PEACEFULLY
PAST COMPUTERS
AS IF THEY WERE FLOWERS
WITH SPINNING BLOSSOMS.
I LIKE TO THINK
(IT HAS TO BE!)
OF A CYBERNETIC ECOLOGY
WHERE WE ARE FREE OF OUR LABORS
AND JOINED BACK TO NATURE,
RETURNED TO OUR MAMMAL
BROTHERS AND SISTERS,
AND ALL WATCHED OVER
BY MACHINES OF LOVING GRACE.”

(BRAUTIGAN, 1967)
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Abstract

ABSTRACT
‘Machinic Utopias, Automated Futures’ speculates on the role of designers as active
agents addressing the potential implications of automated technologies on urban space
in the specific context of the horticultural production center in the Westland. Successive
expansions of greenhouses and their typological and technological transformations
have resulted in an unprecedented productive cluster that conditions both the spatial character and structure of Westland and its social dynamics. Shortages of highskilled labor, international competition, and pressures to reduce production costs have
prompted growers to invest in automated technologies and machinery. While mostly
concealed inside greenhouses and overlooked by municipal visions, this project portrays how these technologies have spatial implications on the surrounding social and
built environment, and on the future of work, that need to be addressed by designers in
order to conduce the Westland to sustainable modes of urbanization. The project shifts
from the socio-economic debate on automation to highlight the spatial implications of
this phenomenon. In this regard, it documents emergent technologies and production
processes in the horticulture productive cluster and depicts successive accretions in
greenhouse sizes that are analogous to radical technological shifts and changes in
production patterns. With the help of scenarios, the project formulated possible futures
for Westland. An overall strategy consisted of shifting productive premises from one
part of the cluster to another. Productive premises were merged with existing urban
components to create mixed-use sustainable urban typologies afforded by automated
technologies. The project culminated in a design for two pilot projects - Maasdijk and
Honderland- and assumed automation as a platform that forced new spatial conditions.
It engaged with the emergent phenomenon of automation to stir development in Westland and conduce the area to sustainable modes of urbanization.
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Abstract

MOTIVATION
My zeal for technology, AI and automation stems from an internship undertaken at Het
Nieuwe Instituut during the first year of my master’s study in which I had the opportunity
to work on a project entitled “Automated Landscapes”. The project sought to document
the social and spatial implications of automation on the built environment with a focus
on the APM terminal at Maasvlakte II. The internship opened doorsteps to the world
of automation and sparked my interest in the subject. I followed news headlines and
read further about this phenomenon. Discussions with colleagues about the future of
work as well as the technologies employed at the APM terminal and their effects on the
dockworkers triggered my curiosity about the various implications of automation. The
choice of the site stems from my background as a landscape architect. The Westland
is a prominent Greenport with a substantial and innovative agro-food cluster. The project enables me to integrate my background in landscape design and horticulture with
my current field of study. The choice is also based on the readings and comparisons
of highly automated sectors in the Netherlands, where future agendas predict that the
agricultural industry will be a forerunner in adopting automation. This thesis is also a
continuation of a research that started in the second quarter of my master’s program,
during which I worked on the theme of productive landscapes as an instrument that
leverages the social, economic and spatial conditions of Carnisse in Rotterdam South.
The project reconfigured the relationship between productive landscapes and the city
by designing an “Edible Strip”. The strip formed a dynamic infrastructure that engaged
with social, economic, and productive processes.

FIGURE 1.1. DRAWING OF THE APM AUTOMATED TERMINAL AT MAASVLAKTE II
DURING MY INTERSHIP AT HNI
13
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FIGURE 1.2. TER LAAK’S GREENHOUSE

Abstract

INTRODUCTION
At Ter Laak’s latest production facility in Westland, freshly planted shoots travel on a conveyor
belt to a phenotyping machine or scanner that assigns a code to each pot and checks the plant’s
viability. When exiting, pots are automatically rotated to align leaves. This alignment prevents
allows the accommodation of a higher number of pots per tray. Viable plants are then conveyed to
a machine that transfers pots to large metal trays. The trays are irrigated automatically and lifted
mechanically to the growth compartments. Two 2-dimensional shuttles organize and transport
plant trays in the growth compartments. The substitution of robots for human labor eliminates
the need for aisles between large plant trays. “The more the aisles, the less the gains” noted
the operational manager. This process is repeated twice throughout the orchids’ growth phase.
Each time, plants are scanned and transferred to new pots with higher perimeter walls. The walls
accommodate the spread of leaves without compromising the number of pots that could be fitted
in one tray. During the final phase, pots are placed onto magnetic plastic pads and scanned. The
magnet saves the plant’s information including the flower color, number of branches, height, etc.
Upon the confirmation of an order, plants are selected through a software which locates the plants
in the greenhouse through the magnetic plastic pads. The pots are conveyed automatically to
employees, who transfer them to plastic bags.
Ter Laak’s greenhouse is part of Netherland’s largest greenhouse cluster. This massive productive area is pressured to maintain its international leading position and competitive advantage.
Shortages of labor and competitiveness prompted growers to expand and invest in automated
technologies and machinery. Successive technological shifts and changes in production patterns
were reflected spatially and have resulted in the expansion of greenhouses and the growth of the
horticultural cluster. Emergent automated technologies not only condition the production of space
in Westland but also affect the social dynamics in the area and the future of work. Despite their
territorial and social transformations, automated technologies are overlooked by the municipal and
provincial visions set for Westland.
On a larger scale, The Dutch House of Representatives demanded institutes to study the
challenges and potentials of automation. A plethora of reports discussed the social as well as economic implications of automation and called for the adoption of these technologies to maintain the
Netherland’s leading position. The Federatie voor Metaal en Electrotechnische Industrie (FME)
supported by the Ministry of Economic Affairs, Chamber of Commerce, and The Netherlands
Organization for Applied Scientific Research (TNO) launched a Dutch Smart Industry agenda to
support the transition to a smart industry “fit for the future” (Smart Industry, 2017). This agenda
stimulated the adoption of automated technologies and urged companies, municipalities, government institutions and investors to engage with the emergent technological phenomenon. Despite
their abundance, reports focused on the socio-economic implications of automation and failed to
reflect on its spatial implications.
Machinic Utopias, Automated Futures veers the debate from the socio-economic realms to highlight the spatial implications of automation. The project delineates the effects of automation on
urban form and the social dynamics in Westland’s horticultural cluster. Through different chapters,
it reveals and engages with the spatial affordances of automation that transcend beyond greenhouse walls to breed new spatial conditions.
Chapter 1 elaborates on Westland’s leading position as an international Greenport. It reviews the
Structuurvisie 2030 set by the municipality and highlights the main problematic - the municipal vision’s failure to acknowledge the phenomenon of automation as well as its spatial and socio-economic implications. Chapter 2 discusses the socio-economic implications of automation and
delineates its spatial implications through three case studies. The implications of the phenomenon
on Westland are corroborated through analytical drawings that show the successive expansion
of greenhouses as analogous to the radical technological shifts in production patterns. Chapter 3
delineates the methodology of the thesis and highlights certain methods used throughout different
phases of the project. Prior to proposing a new vision for Westland that engages with automation,
Chapter 4 envisions four scenarios for the area set in the context of automation while Chapter
5 identifies the major challenges and opportunities. A new reading of the territory is discussed
in Chapter 6 and an overall strategy that proposes shifting productive premises from the north
to the south is detailed in Chapter 7. Pilot projects are selected and an approach to implement
the strategy is discussed in Chapter 8. This approach culminates in diverse typologies that mix
productive, residential, commercial and recreational premises. An iterative design process is
detailed in chapter 9 showing different proposals to shift Ter-Heijde and ABC Westland in the north
to Maasdijk and Honderland in the south. Chapter 10 phases the project for future implementation
while Chapter 11 reflects on the whole process.
15
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RESEARCH GOALS
FIGURE 1.3. AUTOMATED
SHUTTLE FOR THE TRANSPORTATION OF HARVESTED TOMATOES
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‘Machinic Utopias, Automated Futures’ acknowledges and documents emergent automated
technologies in the horticultural productive cluster and seeks to conduce the area to sustainable
modes of urbanization through shaping technological, productive, and socio-economic processes. It assumes automation as a condition that supports the transition of Westland to a mixed-use
sustainable area. It depicts a design proposal that gradually transforms Westland from a merely
productive model into a mixed-use livable city in the context of emergent greenhouse technologies. The horticultural cluster in Westland allows us to understand the socio-economic, spatial,
and environmental implications of emerging technologies on the built environment. The project
documents the successive developments of production processes and their effect on the area’s
urban fabric, social dynamics, and future of work. Through the formulation of scenarios, the
project speculates on the latent consequences and potentials of emergent technologies. The
project introduces a new reading of the territory and proposes a design by assuming automated
technologies as conditions that leverage the urban dynamics of the built environment. The project
questions the agency of urban design and highlights the need to actively engage urban designers.
By reflecting on the spatial implications of automated technologies, the project addresses an area
which has received meagre attention from scholars, theorists, and designers.

Relevancies

RELEVANCIES

SOCIAL RELEVANCE

A plethora of reports and documents has been published addressing the social and economic
implications of automation. The Uitvoeringsinstituut Werknemersverzekeringen (UWV) estimated
that 7000 jobs will be lost to automation, technologies and scale expansion in the agriculture sector between 2016 and 2020 (Kalkhoven & van Uitert, 2016). The report exposed the rising number
of flexible workers, estimated at 19%, and the tendencies of the agricultural sector to employ
temporary workers, 60% of whom are foreign laborers, especially at peak seasons (Kalkhoven
& van Uitert, 2016). While the number of entrepreneurial jobs is expected to decrease sharply,
estimated at -6%, the demand for highly skilled labor is increasing. This rise is attributable to the
proliferation of automated technologies, such as precision farming, which require new skillsets
and highly educated professionals.

FIGURE 1.4. MACHINES
USED FOR THE PERFORMANCE OF SIMPLE REPETITIVE TASKS

Westland is home to 14,291 immigrants many of which are employed in the agriculture, trade
and freight industries (CBS, 2015). The rise of automation undoubtedly increases production and
optimizes the supply chain. Yet, these technologies pose a large threat on flexible and permanent
workers in Westland. They substitute human labor and eliminate jobs that were once indispensable. The mass substitutions or displacements will reflect spatially and will have a great human
cost. In addition, these emergent technologies will induce social and job inequalities and prompt
monopoly among productive as well as freight firms. The project attempts to research the future
of work in the context of greenhouse automation in Westland and reflect on its spatial consequences. It intends to explore alternative approaches whereby new opportunities are created for
vulnerable social groups, who are expected to lose their jobs to automation.
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SCIENTIFIC RELEVANCE
Automation is a rising trend that received little scholarly attention from the design fields. The
plethora of research envisaging a messianic or an apocalyptic future of work failed to address
the spatial effects of robotics and automation on the built environment. This project intends to go
beyond the debate presented by social, economic, and human geographic disciplines. It highlights
an area that has been largely ignored by scholars.
A study by Verschuure (1983) conducted at the National Physical Planning Agency in The Hague
concluded that “automation may lead to space savings” (p. 41) due to employment cutbacks and
advances in automated technologies. This area of research remained unexplored until lately when
a surge of scholarly interest in networked societies and the implications of Information and Communications Technologies (ICT) on the city have burgeoned (Castells, 2000; Bratton, 2016). In
alignment with the current discourse, the project intends to highlight automation’s power in altering
or reorganizing spatial configurations and dynamics. By taking the Westland as a case study, the
project explores the spatial implications of automation through scenarios that depict radical as well
as rational visions of the future city.

ETHICAL ISSUES
Ethical debates and liability dilemmas, such as automated trolley dilemmas, seemed unrealistic
yet the rapid pace of emergent technologies and the lack of a unifying code of ethics promoted
scholars to attend to the ethical challenges arising from automation and robotics. Advances in
technology and associated ethical parameters cover an array of aspects across interrelated
disciplines of politics, philosophy, sociology, economy, biology, etc. Ramaswamy and Joshi (2005)
demonstrated that automation facilitates unethical behavior. They distinguished between two
ethical categories: ethical issues related to information‒focused automation and ethical issues
involving robots (Ramaswamy and Joshi, 2005). The rise of the Internet of Things (IoT) and the
proliferation of networks increased the vulnerability and risks of hacking and breaching. Examples
included disruptions at the Port of Rotterdam and other major ports run by A.P. Moller-Maersk
that ensued from ransomware attacks by hackers. Recent efforts of the greenhouse, logistics and
trade sectors at Westland to digitize and automate their systems increases their vulnerability to
hacks and cyberattacks and threatens to disrupt the convoluted system. As the project intends to
envision technology dependent scenarios, questions with regards to the disruptions caused by
hacking are raised. Spatial and socio-economic consequences of breaching will be considered
and addressed to mitigate challenges and reduce harm. In technology dependent scenarios, issues of robot hegemony over humans are fueled by fallacious science fiction movies and images
(Lin et al., 2011). Misleading and hypothetical in nature, these images could obliterate vital and
feasible scenarios that benefit cities and their societies.
While studies have confirmed that using autonomous cars is safer and employing hiring robots is
less biased, 70% of Americans are concerned with the rise of decision-making robots and automated technologies that substitute human jobs (Smith, 2016). Public acceptance of automation in
Europe is more positive than the U.S (64 %) yet the numbers are in decline (Hamacher & Siegel,
2015). The 6th Framework Program commissioned by the European Union under the Science and
Society Work Program introduced the ETHICBOTS project that served to research techno‒ethical issues related to the integration of humans and Artificial Intelligence (AI) (Veruggio & Operto,
2009). The project aimed at raising the awareness of the European research community and
disseminating information to the media and public. Such programs could facilitate the acceptance
of new technologies and stimulate spatial, social, and economic scenarios of complementarity.
However, public perception of automation remains negative particularly with regards to jobs and
social equality. The proposed scenario incorporating humans and machines could provoke fear
and resistance among actors in the Westland. Technology‒dependent scenarios will eliminate
jobs particularly dirty, dangerous as well as undesirable tasks in the horticultural industry and the
auction houses. They will induce the rise of unemployment. These scenarios will trigger dilemmas
of monopoly, benefits and risks as new commercial premises are faced with emergent technologies. They will also raise concerns about privacy, property, quality, and accessibility to automated
technologies.
18

Greenport Westland & Municipal Vision

1

GREENPORT WESTLAND &
MUNICIPAL VISION
19

MACHINIC UTOPIAS, AUTOMATED FUTURES

GREENPO
AALSMEE

GREENPORT
OOSTLAND

WESTLAND

PROPOSED
COOLPORT

ROTTERDAM

20

Greenport Westland & Municipal Vision

AMSTERDAM
SCHIPHOL

ORT
ER

BACKGROUND
Westland is a leading region in horticultural production. After municipal mergers, Westland
became one of the largest municipalities in the Netherlands with an area of 90 square kilometers
and approximately 104,302 inhabitants (CBS, 2015). The municipality is an agglomeration of
several towns including Naaldwijk, ‘sGravenzande, Monster, De Lier, Wateringen, Heenweg, Honselersdijk, Kwintsheul, Maasdijk, Poeldijk, and Ter Heijde. In 2004, Westland along with Oostland
were designated as one of the six Greenports in the Netherlands (Fig. 1.5).
Westland accommodates more than 700 horticultural companies and offers 60,000 jobs related
to greenhouse horticulture (Gemeente Westland, 2017). A gross municipal product of 4.1 billion
euros positions Westland as one of the top ten Dutch municipalities in relation to the added value
of economic activities (Gemeente Westland, 2017). Due to its proximity to the port, imported fruits
and vegetables are processed and packed at the Greenport. Greenport’s Westland-Oostland
production value amounts to 2,417 million euros, the highest in the Netherlands (MUST Stedebouw, 2015). The number includes imported as well as exported products.
A variety of products are cultivated in Westland’s greenhouses (Fig. 1.6). More than half of the
horticultural production area is dedicated for ornamental plants including annual potted plants,
large interior plants, cutflowers, and flower seedlings (MUST Stedebouw, 2015). Fourty five percent of the area is allocated for the production of vegetables mainly tomatoes as well as cucumbers, peppers, etc.
Cultivation techniques and types of crops have considerably changed in Westland throughout the
years. In the early 19th century, the cultivation of fruits and vegetables in Westland was practiced
on small-scale plots screened with hedges of trees (Fig. 1.7-1.8). Grapes and peaches were
cultivated behind sheltered walls while apples, pears and plums were planted in orchards on
sandy soils. The rapid growth of horticultural practices in the second half of the 19th century had
a significant impact on Westland’s landscape (IJsselstijn & van Mil, 2016). The liberalization of
trade in England and the establishment of shipping and rail lines enabled the export of fruits and
vegetables to England and Germany. The area witnessed a proliferation and modernization of the
horticultural premises due to the introduction of machinery along with other technological developments. Transport links were developed at the local, national and regional scales while waterways
were used for inland shipping (IJsselstijn & van Mil, 2016). An era of stagnation at the early 20th
century could not halt a subsequent boom of greenhouses and residential areas that rose around
city centers. However, this prosperous era barely lasted due to the economic stagnation in the
1930s and subsequently World War I (WWI). After the 1950s, modernization enabled the expansion of the greenhouse cluster. Nodal towns developed further and new roads were constructed.
In spite of the large-scale production greenhouses, the structure of the landscape, waterways,
and historic centers was still discernable. After World War II (WWII), the government’s increasing
influence was evident in Westland through the national spatial planning program (IJsselstijn &
van Mil, 2016). The economic prosperity of the 1960s engendered rigorous scale expansions and
modernizations. These developments were the prelude for new spatial plans in the 1970s. During
this period, thirteen auction houses merged into four major auction facilities. By the end of the
20th century the Westland was fully occupied with no available open space. The area acquired an
industrial character due to the scale and monotony of the greenhouses. The government largely
withdrew from influencing spatial developments in the area particularly after the Great Recession
in 2008 (IJsselstijn & van Mil, 2016). In 2013, Westland’s municipality set a new spatial vision
Structuurvisie 2020 to address spatial challenges and trigger new opportunities.

FIGURE 1.5. STRATEGIC
LOCATION OF WESTLAND

The main auction centers or distribution parks in Westland handle the distribution of exported and
imported products through logistic companies. Processing and packaging of products also take
place in these centers. Flora Holland auction facility is dedicated for the sales and distribution of
flowers. ABC Westland distribution park specializes in the distribution, packaging, and processing
of fruits and vegetables. Honderland and Westerlee focus mostly on the distribution of vegetables
with few ornamental companies (MUST Stedebouw, 2015). Most ornamental plants and cut flowers are exported by aircrafts while fruits and vegetables - to and from the port of Rotterdam - are
transported by lorries.
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PROBLEM DEFINITION & STATMENT
Westland is the epicenter of horticultural production and home to the world’s largest greenhouse
horticultural cluster. Shifts in production processes and technological transformations were mirrored in successive expansions of greenhouses resulting in an unprecedented productive cluster.
The horticultural aggregate has conditioned the spatial character, structure and social dynamics of
the area. Technological shifts ‒ from simple machines to high-tech automatons ‒ have altered the
production process in the cluster and reduced or even substituted labor for machines. Technological advancements enabled further expansion of greenhouses to increase production and profits.
The continuous growth of the cluster encroached on nodal towns in the area.

FIGURE 1.6. VARIETY OF CROPS
AND ORNAMENTALS PRODUCED
IN WESTLAND’S
GREENPORT

Greenhouses in Westland are specialized enterprises facing continuous international competition.
The horticulture productive area is continuously growing and currently amounts to 3,251 hectares.
A variety of crops are cultivated in Westland with the largest area allocated for the production of
vegetables (1,047 hectares), followed by potted plants (750 hectares) and cut flowers (839 hectares) (Fig. 1.9). To remain in the forefront, greenhouse firms are pressured to reduce production
costs, improve quality and optimize production. In addition to the increasing labor costs in the
greenhouse sector, these drivers have prompted production firms to invest in machines substituting for labor. Shortages of local skilled labor have also played a major role in triggering the shift
to automated machinery. Machines enabled the automation of certain phases ‒ seeding, rooting,
grafting, cutting, sorting, packing ‒ of the horticultural production process by performing menial
and repetitive tasks. Greenhouse automation reduces production costs by eliminating labor costs
and efficiently increasing production. Numerous stakeholders in Westland, particularly potted
plants and vegetables growers, have shifted to greenhouse automation benefiting from high
turnovers.
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FIGURE 1.7. THE PRODUCTIVE CLUSTER’S EXPANSION THROUGHOUT HISTORY
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FIGURE 1.8. HISTORY OF WETSLAND - GESCHIEDENIS VAN HET WESTLAND (WESTLANDS MUSEUM, N.D.)

The horticultural production process involves a series of highly specialized companies. It spans
from the production of seeds and seedlings to the growth of a mature plant that is cultivated, packaged auctioned and transported. The process varies according to the crop type. Each company
focuses on a certain phase of the production process i.e. either on the production of seeds,
seedlings, mature plants, or on auctioning and transporting (Fig.1.10). For instance, a young plant
company focuses on the production of seedlings and sells the latter to growers who cultivates
them to mature plants. The proximity and agglomeration of diverse commercial and industrial
activities related to greenhouse production in Westland has promoted spatial spillovers and
strengthened the Greenport’s position. Industrial spillovers in Westland stimulated agro-industrial
firms to establish enterprises in Westland. For example, companies that supply soils and growing
media have set different branches in Westland. Spatial spillovers enabled the cluster to expand,
provided jobs for locals and attracted low-skilled immigrant workers to the area. The municipality
and its nodal towns became dependent on the economic growth of the cluster. The cluster is vital
for the area’s growth and the Greenport’s international position.

24

In its attempt to transition to Greenport 3.0 and revitalize the area, the municipality with the
support of the province of South Holland has set a vision for 2030 with five major developmental
paths. The first path entailed the modernization and restructuring of the greenhouse cluster, the
transition to renewable energy resources and the sustainable management of water resources.
While the second path sought to enhance accessibility and livability in the Greenport area, the
third aimed at developing agribusiness areas sustained by a network of multimodal nodes. The
fourth path necessitated the reinforcement of knowledge and innovation agendas and the final

Greenport Westland & Municipal Vision

FIGURE 1.9. SIZE OF EACH
TYPE OF GREENHOUSE PRODUCTION
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FIGURE 1.10. SPILLOVERS
AND SPECIALIZED COMPANIES ACROSS DIFFERENT
PHASES OF PRODUCTION

path sought to enable pioneers and allow further development. Due to their significant spatial
character, the first three developmental paths were considered priorities on Westland’s agenda.
With the rise of the digital economy, the municipality adopted a provident approach to transition
to Greenport 3.0 through a series of agendas and initiatives that discuss diverse endeavors
(Fig.1.11). These endeavors promise sustainable production that incorporate circular principles.
They also support innovation geared towards international competitiveness. However, the endeavors require spatial and economic components that are currently lacking in Westland. Hence, the
municipality devised a vision for 2020 with a perspective for 2040 as a prelude to the transition.
The vision predominantly aims at restructuring and modernizing the greenhouse cluster, enhancing accessibility, and accelerating shifts to renewable energy resources (Gemeente Westland,
2013).
The municipal vision is broadly depicted in a strategy map that highlights the spatial-economic
framework supporting the transition to Greenport 3.0 (Fig. 1.12 ). The map is based on three
interdependent parameters (1) sustainable production, (2) trade and logistics, and (3) knowledge
and innovation. These parameters emphasize the robustness and economic resilience of the
horticultural cluster. The municipal strategy highlights the need to export knowledge and technology. It also stresses on the importance of producing sustainably and in accordance with circular
principles ‒ eliminating the need for fossil fuels and non-renewable resources as well as utilizing
water efficiently. Maintaining the diversity of products at the Greenport to serve different markets
is also a key. Three agro-logistics parks are highlighted in the strategy map (orange). They are
positioned along major transport corridors and around horticultural production areas. The transport network is regarded as the most significant organizing network that underpins other layers in
the strategy map.

26
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The A20-Veilingroute-A4 corridor is highlighted as the axis of trade and logistics and as the backbone for the development of the Flora Holland area (shown on the map as a star). Investments
in infrastructure are geared towards freight companies, the world horti-center and the field lab
development. The strategy proposes the development of a connection for the high-quality public
transport (HOV) along the central axis to improve access to residential areas and jobs in Westland. In this regard, Westland’s workbook proposes a series of projects that enhance accessibility
to the area while focusing on private transport and freight trucks.
Since two thirds of the horticulture production area is in need for restructuring and modernization,
the strategic plan proposes a robust spatial framework based on three production typologies. The
first typology (dark green) is located between Midden-Delfland and the Auction Route. It consists
of large-scale greenhouses exceeding 10 hectares. The highly productive area is dedicated
mainly for vegetable production. It is characterized by its proximity to the A20 highway and the
Port. The area is also served by a carbon dioxide network which provides carbon from the Port
of Rotterdam. The strategy proposes restructuring and scaling of production firms in this area as
well as in-situ innovation. The second typology is dedicated to medium-scale greenhouses with
an area up to 6 hectares. This typology, distributed around Westland’s center, is allocated for
vegetables and ornamentals’ production. This area is in proximity to major transport networks and
to The Hague. Restructuring and scale expansion are permitted up to 10 hectares. Small-scale
greenhouse horticulture makes up the third typology (light green). These areas are located near
the dunes, the cores and The Hague. The strategy proposes start-up companies and small niches
for the area. This typology houses high-tech and innovation companies.
The development of a smart grid for the energy network is also proposed yet not shown on the
strategy map. It involves the construction of the regional heat pipeline along with the establishment of decentralized energy resources that guarantee an uninterrupted supply of carbon dioxide.
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FIGURE 1.11. PROPOSED VISIONS
AND AGENDAS FOR WESTLAND
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Greenport Westland & Municipal Vision

SOURCE. Goedbloed, B., van der Hoeven, D., Sastrowitomo, E., Grootscholten, E., Colombo, F., Kools, J., Raap, K., Verton, M., Ridder, N., Verbon, P., Lenting, W., Hofstede,
W., Witson, P.P. (2016). Werkboek Westland: ruimtelijk economische strategie greenport 3.0 Hot - satelliet infra-energie-ruimte. Retrieved from https://www.gemeentewestland.
nl/fileadmin/documenten/ondernemen/werkboek_westland_okt16_def.pdf

FIGURE 1.12. PROPOSED
STRATEGIC MAP FOR
WESTLAND

These goals will support the Greenport’s transition to sustainable production. Though ecological
corridors are shown on the map, the strategy briefly addresses those parameters and outlines
their importance.
Despite detailing several aims, the vision fails to address the burgeoning phenomena of automation in Westland’s horticulture cluster. It does not consider the current and potential spatial, social,
and economic implications of emergent technologies on the area. Current shifts in Westland to
high-tech machinery poses a threat to the future of work. These socio-economic shifts are not
accounted for in the spatial-economic framework of the strategy. The effects of automation on the
size of greenhouses and thus on the restructuring process are also disregarded. By overlooking
the consequences of automated technologies, the vision fails to engage with automation as an
effective instrument that leverages Westland’s transition to sustainable modes of urbanization.
In the context of radical organizational and technological shifts, the potential implications of
automated technologies on urban space and planning comes to the fore. While mostly concealed
inside greenhouses, automated technologies affect their surrounding social and built environments. Automation proves to be an invaluable means that buttresses Westland’s position as an international horticultural Greenport. It supports innovation as well as the differentiation of products.
By substituting for labor and mechanizing production processes, automation engenders shifts in
Westland’s social fabric, urban dynamics and future of work. By mapping the visible and potential
spatial and social implications of automation, the project highlights the link between automation
and the production of space in Westland and explores the latent consequences of the emerging
29
phenomenon in order to conduce Westland to sustainable modes of urbanization.
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The minimum greenhouse size
required for the application of automated technologies is half a hectare.
The combinations of technologies
with automated control systems may help the
grower save up to 80 % of labor compared to
traditional greenhouses

Dennis de Wit
Priva B.V

Tony Degens
Javadoplant B.V

Our company cannot afford automated
technologies like automated guided
vehicles. The technology is very expensive
and we risk buying something that in
coming years might become outdated...
Our company relies on temporary laborers who are
mostly East European migrants to maintain low
production costs.
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In the next 20 years, we will see that the
horticultural cluster will survive against
international competition only if it becomes
a highly specialized aggregation with highly
automated niche productions. We’re
observing that the Westland is moving towards
specialization in potted plants and cutflowers. It is
becoming harder for vegetable breeders and growers
to survive here especially with the lack of space.
Hence, as a company, we are looking at expanding in
other areas in Netherlands and diversifying our
production.

Robert Stolker
Deliflor

Ewald de Koning
Ter Laak B.V

Before the commercialization of
plants, a breeding process to select
the optimum species may require up
to 3, 5 or in some cases 10 years....
Most of our Breeds are imported from Taiwan
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Greenport Westland & Municipal Vision

We use a lot of automated technologies
but we still need employees to monitor and
check plants’ quality as technologies
developed for these tasks are not
advanced... The Westland is a horticultural replicate
of the Silicon Valley... But the big question is in 10
years time will orchids maintain their popularity and
demand? If not what will happen and which plants
will we shift to?

Automation requires that we specialize in
the propagation of one kind of plant. As a
young plant company, that propagates
different types of vegetable seedlings and
potted plant seedlings, this is impossible. Otherwise
we would have to buy a machine for each plant type.

Marten Huisman
Sion Orchids

Dirk Hoogendijk
Vreugdenhil Young Plants B.V

Gert-Jan van Staalduinen
Logiqs B.V

Sjors van der Helm
Schenkeveld Tomaten

Before designing or supplying their
systems, Logiqs evaluates with growers if
automation is a profitable and useful
undertaking. The larger the greenhouse
the easier and quicker it is for automation to pay
back. If the plant needs to be moved often or if the
density of the plant changes considerably during
growth, then automated systems are required

The company employs around
100 temporary workers through
agencies in the Westland. Most
employees are required for
harvesting. A deleafing robot has been
developed through funding of different
greenhouses. We would be happy to use
this robot when it is ready

FIGURE 1.13. EXERPTS OF SOME INTERVIEWS
WITH GROWERS
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MUNICIPAL GOALS AND GROWERS AIMS:
COMMONALITIES AND CONFLICTS
FIGURE 1.14. VISION’S
GOALS
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In addition to disregarding automation, the municipal vision exhibits other drawbacks. The strategy
map prioritizes the transport network by using it as an underpinning that dictates the division of
areas. As a consequence, the significance of ecological corridors and their potential in restructuring the horticultural cluster is disregarded. Most projects serve production areas and focus on the
use of private transport and freight trucks. The vision emphasizes shifting to geothermal resources
and carbon networks from the Port of Rotterdam yet fails to describe how will electricity be supplied to the cluster from renewable resources.
Goals derived from municipal visions and agendas are listed in figure 1.14. As mentioned earlier,
restructuring and modernizing the greenhouse cluster, enhancing accessibility, and accelerating
shifts to sustainable energy resources are priority goals. Municipal aims are compared against
goals extracted from interviews with stakeholders in the area (Fig. 1.13). More than fifteen
interviews were conducted with different growers in the area. Growers mainly aim at increasing
production, reducing production costs by minimizing labor and energy costs (Fig. 1.15). They
also strive to maintain their position in the market and differentiate their products. The goals are
combined and distributed into three categories (1) common goals, (2) conflicting goals, (3) both
(Fig.1.16).

Greenport Westland & Municipal Vision

CONCLUSION
FIGURE 1.15. GROWERS’
GOALS

Westland houses the largest horticultural cluster and is considered a leading Greenport locally
and internationally. Successive expansions of greenhouses and their typological and technological
transformations throughout history have resulted in the unprecedented productive cluster. The
horticultural aggregate has conditioned the spatial character, structure and social dynamics of
the area. Technological shifts ‒ from simple machines to high-tech automatons ‒ have altered
the production process in the cluster and reduced or even substituted labor for machines. In an
attempt to maintain their international competitive advantage and under the constant pressure to
reduce their costs, greenhouse firms in Westland are investing in automated technologies that
substitute for labor. These technologies enable growers to reduce production costs, improve quality and optimize production. The effects of this phenomenon are not restricted to greenhouses
and are not limited inside greenhouse walls. As Muñoz Sanz (2018b) argues, the implications of
automated technologies are not restricted to internal reorganizations or production processes but
transcend greenhouse walls to condition and breed new spatial, social, and economic shifts and
typologies.
The emergent trend is not accounted for in the proposed municipal vision Structuurvisie 2020
which was recently set to transition Westland to Greenport 3.0. The vision fails in that sense to
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FIGURE 1.16. COMMON AND
CONFLICTING GOALS OF
GROWERS AND THE VISION
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address current and latent spatial, social, and economic implications of emergent technologies on
the area. By overlooking the consequences of automated technologies, the vision fails to engage
with automation as an effective instrument that leverages Westland’s transition to sustainable
modes of urbanization.
The municipal plan should be reconsidered through the lens of automation. To avoid impractical
assumptions, the phenomena of automation is addressed through an extensive literature review.
The spatial implications of automation on Westland are also highlighted. The effects of automation on the combined goals are evaluated. Scenarios are envisioned in the light of automation
and evaluated against the goals of the municipality and growers. A detailed analysis of the area
follows. These steps culminate to a new reading of the territory that takes into consideration the
spatial and socio-economic implications of automation, the literature review, the goals, the values,
and the scenarios proposed.

The Great Decoupling

2

THE GREAT DECOUPLING
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The advent of the fourth industrial revolution ‒ Industry 4.0 ‒ brings flexibility, automation and digitalization to production processes, and promises to reshape economy and society. The automation of tasks through the introduction of machines is
not a new phenomenon. Yet it has recently received greater attention, particularly
from the media, as the pace and scope of automation has seemingly increased.
Luring headlines announced the advent of the Robocalypse and a burgeoning set
of articles discussed the probabilities of job automation in the near future (Elliott,
2017; Ewing, 2017). While digitalization and the Internet of Things (IoT) blurred
geographic distances, mechanization’s coupling with principles of robotics and artificial Intelligence (AI) has given rise to high-tech automatons that are obliterating
limits between humans and machines. These technological advancements signal a
new era where machines not only substitute for physical tasks but also outperform
humans’ cognitive skills.
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DEFINITION OF AUTOMATION
FIGURE 2.1. THE FUTURE
OF ROBOTICS IN AGRICULTURE (BAUMANN,2016)

Automation is the “use of machines, control systems and IT solutions to improve
the productivity of an industrial process that would otherwise be done manually”
(Probst et al., 2013: 3). Autonomous machines contribute to higher performance and
productivity yet pose a peril to the future of work by reducing the number of laborers
required. Automation has transcended the manufacturing realm to include healthcare, transportation, agriculture, security and defense, construction, etc. Goldberg
(2012; 1) compares automation and robotics by citing IEEE Society’s Field of Interest
Statement:
“…Robotics focuses on systems incorporating sensors and actuators that operate
autonomously or semi-autonomously in cooperation with humans. Robotics research
emphasizes intelligence and adaptability to cope with unstructured environments.
Automation research emphasizes efficiency, productivity, quality, and reliability, focusing on systems that operate autonomously, often in structured environments over
extended periods, and on the explicit structuring of such environments.”
According to Golderg (2012), automation involves structured environments and
efficiency. Where robotics deals with how robots work, move, and perform tasks,
automation focuses on quality efficiency, productivity, optimality and on new machines and models for repetitive applications and tasks. The International Society of
Automation (ISA) defines automation as “the creation and application of technology
to monitor and control the production and delivery of products and services” (ISA,
n.d.). Parasuraman et al. (2000) define automation as a machine that could perform
a task that was previously carried out by a human operator. Automation covers tasks
considered mundane and tedious that require consistency and accuracy.
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HISTORY – INDUSTRIAL & TECHNOLOGICAL REVOLUTIONS
Figure 2.2. Timeline of Technological
& Industrial Revolutions

Throughout history three industrial revolutions have been identified: the
breakthrough of the steam engine, the rise of the electric motor, and the advent
of Information and Communication Technologies (ICTs). A fourth industrial
revolution known as Industry 4.0 is currently on the rise. From the perspective
of technology or automation and labor, a distinction is made between the first
machine age, which embodies the first and second industrial revolutions and
the second machine age, which encompasses, the third and, recently, fourth
industrial revolutions (van Est & Kool, 2015). These technological revolutions
emphasize new economic, social, and political changes and relationships (van
Est, 2015). Technological revolutions gain their transformative powers and
agency by coupling and interacting with social processes. New labor divisions
organizations, production patterns and consumption trends arise. Lipsey et al.
(2005, cited in van Est, 2015) distinguished four general technological phases:
1) 1800 onwards: Standardization and shifting craft work to factories; 2) 1910
onwards: mass-production; 3) 1980 onwards: lean production; 4) 1995 onwards:
the internet (Fig. 2.2). Rationalization is a principle that underpins all technological revolutions emphasizing efficiency, optimization, and predictability. These
elements have spread widely to become cultural values. Throughout the technological and industrial revolutions, an incessant pursuit to efficiency, optimization,
and profit making through the organization of production, labor and consumption
is identified.
The first machine age is characterized by the transformation of artisanal labor
to large-scale industrial manufacturing dominated by principles of Taylorism and
mass-production. During this period, machines largely substituted for handicraft
workers and deskilled laborers. The first machine age emphasizes the rationalization of labor and introduces mechanical Taylorism or principles of Fordism to
factories. During the nineteenth century, highly skilled laborers, would perform
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several tasks in separate shops or boutiques with the help of simple machines. Boutiques were
owned by a highly skilled owner and would consist of two to five employees. With the advent of
the twentieth century, large-scale factories characterized by mechanization, Taylorism, and hundreds of unskilled laborers superseded artisanal shops with highly skilled laborers. This system,
facilitated by the assembly line, served to deskill workers by assigning them a fixed workstation
with a single repetitive task.
Henry Ford popularized principles of Taylorism and Fordism that emphasize mass-consumption
and mass-production. After several trials and prototypes to manufacture an affordable car, the
Ford Model T came to light as the first accessible automobile for the middle-class family. The
model was achieved through the introduction of the assembly line that enabled a rational and efficient organization of production. The conveyor belt facilitated the division of labor and the assembly of the automobile by piece-meal thereby eliminating the need for high-skilled labor. It forced
unskilled laborers to specialize in simple tasks. During this era, the factory emerged as a large
efficient machine. This approach was popularized by the scientific management vision of Fredrick
Taylor which was later known as scientific management or Taylorism. Production processes were
scrutinized and the performance of laborers was timed and measured to eliminate inefficiencies
and bottlenecks. The adoption of Taylorism and Fordism was successful in reducing the power of
labor unions.
The second machine age started in 1980 and ushered the advent of automatons capable of
superseding human’s physical and cognitive skills (van Est & Kool, 2015). Principles of Taylorism
have also influenced the second machine age where the quest for organization, division, control
and efficiency transcended the industrial realm and projected across cultural and materialistic
forms. This age was characterized by models of lean production introduced by Toyota. These
models emphasize efficient production with less waste. Lean production prioritizes customers’
wishes and blurs the rigidity and strict divisions of tasks introduced by Taylorism.
The rise of information technology during the 1990s facilitated the digitization and scrutinization
of production processes and the commercialization of the internet (Srnicek, 2016). The increase
of labor costs in the West and the emergence of globalization and communication technologies
enabled the offshoring of production to developing countries such as China, Vietnam, India, etc.
After the 1970s, manufacturing in advanced economies dwindled. Globalization and offshoring
triggered a quest to optimize global production chains that superseded local and regional outsourcing. As of 1995, technological advances and robotization have spread to automate cognitive
skills and tasks. Optimization of value chains has also become an important factor. With the rise
of internet platform such as Facebook, Uber, Google, and Amazon, lean management gave way
to precision management (van Est & Kool, 2015). Srnicek (2016) attributes the emergence and
power of these platforms to the flood of capital investments in tech companies during the 1990s.
Today, advances in automation is enabling the reshoring of high-tech industries to advanced
economies in Europe and the U.S. This approach is also prompted by the rise of labor costs in
developing economies and the poor working conditions in factories (Fig. 2.7 ). Globalization,
automation, and Information and Communication Technologies (ICTs) obliterated distances and
introduced new forms of work ‒ or employer-employee relationship ‒ through crowdsourcing,
zero hours contracts, flexible and temporary workers (van Est, 2015) (Fig.2.8.). Internet platforms,
imbued with capital agency, have facilitated these new forms of work and monopolized global
economy introducing new economic models such as the sharing and the on-demand economy
as well as the Mechanical Turk economy (Srnicek, 2016). The Internet of Things (IoT), big data,
blockchains, robotic systems, and Artificial Intelligence (AI) facilitate the customization of products
and alter production chains. They enable customers to be part of the production from the early
phases and thus stimulate mass-customization or “Do-it-Yourself” economy (van Est, 2015).
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THE DEBATE ON AUTOMATION
FIGURE 2.3. DISCOVERING
OUR CITIES: HOME OF THE
MEN IN GREEN. ANGERED
BY THEIR WORKING CONDITIONS, WORKMEN TAKE
OUT THEIR ANGER ON THE
MACHINES (DOUGHTY,1974)

The extent of automation’s social and economic implications is unknown to date. Antagonists of
automation or Neo-Luddites warn of a jobless future. This revived fear started early in the 19th
century when a group of textile artisans, referred to as Luddites, revolted against the introduction
of machines (Autor, 2015). Rifkin (1995), who has attributed the rise of unemployment in U.S. to
the accelerating shifts to automation, also predicted an “end-of-work” era. More recently, Brynjolfsson and McAfee (2011) postulated that the growing unemployment is a result of the labor’s failure
in keeping up with the “race against machines”. Their theory, known as the ‘Great Decoupling’,
highlighted the disassociation between employment and productivity that began in the 1960 (Brynjolfsson & McAfee, 2014).
The trend of miniaturization played a major role in accelerating automated technologies. This
trend referred to as Moore’s law stipulated that the number of chips on a transistor doubles every
eighteen to twenty-four months (van Est & Kool, 2015). The exponential development of technologies facilitated the production of machines capable of outpacing human performance. The
acceleration of production threatens to further disassociate employment and productivity levels
and renders human labor obsolete. The substitution of automation for labor will result in a surplus
of production and high rates of unemployment. In the absence of subsidies and benefits from
the government, prolonged unemployment could potentially impact mental wellbeing and social
behavior of workers.
Autor (2015), on the other hand, offered a promising picture and advocated for a complementarity
between humans and machines that will raise “the value of tasks workers uniquely supply” (5).
A study carried out by Posadas (2012) demonstrated that automation and mechanization had a
positive effect on laborers earnings and had no correlation to the amount of permanently hired
workers. Protagonists further argued that technologies automate tasks and not jobs (Dellot &
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FIGURE 2.4. THE DEBATE
ON AUTOMATION

Wallace-Stephens, 2017). They referred to Polanyi’s Paradox to support their argument. More
concretely, this theory stated that certain tasks requiring analytical understanding, reasoning, creativity and judgment cannot be automated (Autor, 2015). Examples of such jobs lie at both ends of
the skill spectrum and lead to a hollowing of the middle-skills jobs (Jaimovich & Sui, 2012).
Goos et al. (2007) cogently warned of job polarization as a consequence of automated technologies. In a recent article, Graetz and Micheals (2017) inferred that automation is skill-biased and
forewarned of the repercussions of automated technologies and their effect on low-skilled laborers
and white-collar jobs. A prominent example is the proliferation of automated technologies at the
Port of Rotterdam whereby machines continue to supersede dockworkers. Miller and Atkinson
(2013) explained that automation eliminates jobs on the short term to create new employment
opportunities on the long run. This phenomenon referred to as the “second‒order effects” stipulates that gains and savings acquired by technologies flow back into the market shortly after a
technological dawn. Miller and Atkinson (2013) based their theory on the fact that human needs
are infinite. The latter perpetually stimulates demand and results in new jobs. Similarly, Perez
(2009) argued that macroeconomic cycles spurred by dynamic technological innovations induced
upheavals in the economy and promoted long-term development. Her theory is based on the
observations of economists Nikolai Kondratiev and Joseph Schumpeter is known as the Kondratiev waves. These cycles manifested in five different technological surges that proceed and overlap
with the well-known industrial revolutions. In each technological revolution, a cluster of powerful
and conspicuous technologies prompts radical changes in energy sources, materials, production
processes thereby modernizing economic models and setting new trends that create new jobs
and increase demand.
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FIGURE 2.5. RISK OF JOB AUTOMATION (CHALABI, 2017)
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RISKS AND ADOPTION OF
AUTOMATED TECHNOLOGIES
FIGURE 2.6. APM TERMINAL
MAASVLAKTE II(MARITIEM
NIEUWS, 2015)

Through certain interviews, we learned that vegetable growers in Westland seriously consider
adopting automated technologies particularly harvesting and deleafing robots. Harvesting and
deleafing are processes that require high amounts of labor - a factor that ultimately increases production costs. Other growers cited affordability as a bottleneck that hampers the adoption of new
technologies. High costs of automated machines impede growers and companies to adopt new
technologies. In addition, rapid changes in AI and robotics over the last few years, puts growers at
a risk of investing in obsolete products. Growers also weigh the decision of investing in automated
technologies to savings in labor and costs as well as the investments payback period. For Javado,
a supplier and wholesaler of potted plants, it is still cheaper to employ low-skilled workers through
agencies rather than investing in new technologies. Other growers and companies cite space limitations and the variety of products as dimensions that hinder the adoption of technologies. Vreugdenhil, a breeder or a young plant company in Westland, relies on 250 temporary employees to
handle different types of plants and operations. Specializing in the propagation of vegetables as
well as potted plants requires different machinery for different kinds of product. The adoption of
technology or automated machinery requires the growers to specialize in the cultivation of specific
plants. Dellot & Wallace-Stephens (2017) discussed risks, ethical and legal dilemmas that may
arise with the deployment of new technologies such as:
Discrimination & Inequality. a recent report by the Institute for Public Policy Research (IPPR) in
the UK argued that the deployment of technologies will affect low-skilled laborers and that risks
will inordinately affect poorer households and women from ethnic minorities (Roberts & Mathews,
2017). In Westland, planting robots replace women who manually plant harvested shoots. Most
of these women are low-skilled migrants of Polish and East European backgrounds. Automated
technologies will likely exacerbate gender pay gaps as well as geographical and ethnical inequal43
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ities if not properly addressed. Automation could create disparities between low-skilled workers
‒ who are likely to lose their jobs ‒ and high-skilled workers ‒ who reap opportunities provided
by technologies while maintaining their jobs. This emerging phenomenon results in discrepancies
and imbalances also between large and small firms. Large firms mostly afford investing in automated technologies which, increases their production and market shares. The investments may
then lead to economies of scale, monopoly and oligopoly.
Privacy & Security. Automated technologies and software extract large amounts of data from
consumers. Platforms such as Google and Facebook rely on algorithms to derive information from
users (Srnicek, 2016). In addition, the application of automated technologies exacerbates the risks
of cyber-attacks. Logiqs, a software supplier of automated technologies in Westland, utilizes data
derived from software installed in greenhouses to assess its systems’ performance. The increasing reliance on software to monitor the performance of workers, climatological conditions, and the
economic performance of greenhouses puts production firms under the risks of cyber-attacks.

POLICY RECOMMENDATIONS
Proponents and institutions who called upon the adoption of automation have heralded the need
for robot inclusive agendas. They have advocated for policies that respond to the ramifications of
this rising phenomenon (Dellot & Wallace-Stephens, 2017). While acknowledging the effects of
automation, the Netherlands Scientific Council for Government Policy (WRR) proposed a “robot
inclusive agenda” and listed a set of policies that reap the opportunities presented by the fourth
industrial revolution (Went et al., 2015). The policies included complementarity between humans
and robots to increase productivity, co-creation among professionals from different disciplines,
development of E-skills and expertise and the collective ownership of produced work to abate labor inequality (Went et al., 2015). Mismatch between market demands and educational programs
exacerbates unemployment and limits opportunities. Educational institutions are invited to equip
students with skills such as leadership, creativity and entrepreneurship to engage graduates with
accelerating technologies. However, Ford (2015) argued that further learning and education will
not safeguard jobs from being automated. He suggested that what we might consider now as a
highly creative skill might in the near future become an automated routine. Brynjolfsson & McAfee
(2014) proposed organizational innovation and investment in human and digital capital as solutions that enables workers to work with technologies. Examples of such strategies include collaborative robots that are further deployed in workplaces to accelerate and facilitate work processes.
Accelerating technologies will substitute human labor and prompt the rise of a “post-work proletariat” (Schrage, 2017; Srnicek & Williams, 2015). The concept of proletariats was extensively discussed by Marx in the Communist Manifesto and seems to apply to our current times especially
as machines devalue the work of laborers and threatens to create a capitalist bourgeoisie against
an unemployed proletariat. High rates of production resulting from the deployment of machines
will saturate markets and bring to the fore the dilemma of wealth allocation. When capitalism fails
to provide, scholars such as Srnicek and Williams (2015) as well as Dellot and Wallace-Stephens
(2017) expressed the need for a Universal Basic Income (UBI). Others see utilitarian models of
distribution and communal ownership as alternatives (Scharge, 2017). Merchant (2015) argued
that tendencies of capitalist models to substitute capital for labor will lead to a Fully Automated Luxury Communism (FALC) where profits are collectively shared and robots are employed
to serve humanity. While under experimentation in some countries, the UBI stands out as a
temporary solution that does not attend to the roots of the problem. In addition, governments are
lacking programs that train unemployed workers to develop alternative skills that are not likely to
be replaced by automation in the near future.
Despite advances in automation and AI, it is still unlikely that automated technology will completely substitute for humans. Automation will require some time and will not immediately supersede
humans as occasionally portrayed. Certain tasks cannot to date be performed by machines (which
brings us back to Moravec’s paradox). Dellot & Wallace-Stephens (2017) highlighted three hurdles
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FIGURE 2.7. ASSEMBLING
PHONES IN CHINA (GETTY
IMAGES, N.D. IN RIFKIND,
2017)

that are difficult for machines to overcome: 1) social intelligence ‒ the ability to negotiate, communicate, and understand emotional needs or hints; 2) sensomotor skills and object manipulation; 3)
Creativity ‒ the ability to create new concepts. Jobs consist of a combination of tasks part of which
are automatable. Consiglio et al. (2007) envision future workplaces as hybrid workplaces where
automated machines and human operator cooperate, collaborate and complement each other.
The emergence of new technologies will create new jobs particularly related to IT and technology
and will likely increase and shift demands. However, there is a large possibility that AI and robotics
will lead to a reduction of wages. Automated technologies will likely flood markets with cheap
products and supply of labor, which will likely reduce the spending power of consumers and the
negotiation power of employees. Posadas (2012), on the other hand, corroborated that new technologies increased productivity and thus wages benefiting low, middle and high skilled workers.
While there is a large fear that new technologies used for hiring could create further biases or new
technologies used for monitoring could lead to unhealthy levels of supervision, AI and robotics are
likely to increase workers experience and humanize jobs by eliminating mundane and dangerous
tasks. It is likely that these technologies will increase leisure time and boost lifestyles as well as
consumers’ spending powers.
In preparation for the mitigation of automation’s harmful effects, governments have a major role
in stimulating economic growth. Economists have recommended several policies to alleviate the
implications of automation:
Education
Brynjolfsson and McAfee (2014) emphasize that inequality arises when education fails to keep up
with technology. Education contributes to skilled labor and therefore to an increase in economic
growth. The digitization of education enables people to access educational platforms and learn.
It facilitates the upgrading of skills and enables lifelong learning. Frequent training and lifelong
learning are required to keep up with the technological race. Academic curricula should also be
altered to help students build soft-skills immune to automation. Curricula should help students develop leadership and communication skills as well as boost their emotional intelligence. It should
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prepare students for a new future of work by matching academic programs to needed skills and
jobs in the market.
Entrepreneurship & Eliminating Geographical Barriers
By encouraging startups and new companies, new job opportunities could be created. Startups are hubs for innovation, novel ideas, and creativity. Fieldlabs, such as Freshteq NL, are
established in Westland to develop stronger food and market chains. More fieldlabs related to
horticultural automation are required in the area. Governments should also ease immigration to
allow foreign high-skilled workers and entrepreneurs to work and invest. Foreign investments stir
economic growth and provide new job opportunities. Relocation to areas with high job opportunities should also be supported by governments through building affordable housing and helping
low paid groups.
Taxes
Governments should shift tax burdens from low-skilled laborers, who will likely loose their jobs to
automation, to capitalists. This approach will reduce the amount of income pocketed by capitalists
through automation and will minimize social inequalities. Equal distribution of wealth is one of the
highly debated topics since a lot of factors come into consideration when taxing and allocating
wealth. Brynjolfsson and McAfee (2014) proposed Pigovian taxes that tax negative externalities
such as pollution. They also suggested a negative tax income which guarantees a minimum
income and the incentive to work. People with a negative tax income receive a refund from the
government.
Ethical Frameworks
Governments should establish ethical training for developers and robotic engineers and develop a
standardized and universal code that should be adopted by companies and professionals. Such
a code is important in greenhouses were mass production dominates. These frameworks not only
regulate automated technologies but also protects workers.
Increase Public Spending on AI and robotics as well as Governmental Funding and Subsidization for new machinery
Srnicek (2016) highlights a trend where private venture capital has highly invested in tech companies since the ICT boom of the 1990s. These investments have served capitalist objectives
before serving the public. Hence, governments are urged to invest in AI and robotics and to fund
research that develops machines that serve the public and improve the quality of work. Non-profit
organization play also a major role in funding initiatives that boost AI and robotics developments.
As certain technologies are quiet expensive for companies to afford, governments should also
subsidize automated technologies that stimulate the creation of jobs and that perform mundane as
well as dangerous tasks.
Opportunities for Marginalized Groups and Women
Governments should develop schemes that protect women, migrants and minor ethnic groups as
automation is likely to hit jobs occupied by these workers.
Accelerate the adoption of Technologies by establishing AI and Robotics Research Institutions & Co-creation Strategies
Along with the Dutch Smart Industry Agenda, the Dutch Government has assigned FME and TNO
Robotics among others as knowledge and research institutions for AI and robotics. Governments
should establish research facilities that coordinate the development of new technologies, disseminate technologies and information to firms and to the public, and develop new technologies that
encourage cooperation and co-creation between employees and robots. In Westland, the World
Horti-Center has been established to disseminate information to growers, educate, and develop
new technologies for the horticultural sector.
Flexible Working Contracts
New flexible contracts should be developed to meet the changing demands of the market and
protect employees at the same time. In Westland, flexible work contracts and zero-hour contacts
are currently used. However, these contracts prioritize employers and risk the jobs and rights of
employees.
Rethinking the Universal Basic Income
The Universal Basic Income (UBI) is not an ultimate solution that completely mitigates harmful
implications of automation. It is a temporary solution that deters arising social problems resulting
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FIGURE 2.8. PACKAGING
OF PEPPERS IN WESTLAND (N.L. JOBS, N.D.)

from unemployment. The UBI could temporarily sustain workers who lose jobs against automation by supporting them financially to develop new skills and learn in order to return to the labor
market.
Machine Ownership
Dellot & Wallace-Stephens (2017) proposed a wealth fund that would enable workers to invest
and acquire a share in machinery, technologies and companies related or benefitting from automation. Companies are also urged to expand their profit sharing plans thus increasing the income
of employees. Governments could support such schemes through subsidies and tax incentives.
Corporations owned by employees and workers should also be incentivized and initiated.
Made by Humans
Recently many e-mails end with “This is not an automated message” and many products have
the label “Made by Humans/Craftsmen, Not by Machines”. Similar labels could be created for
companies that rely on human labor and not on machines. These labels would guide consumers
and enable to them support a company that prioritizes human labor over machines.
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THE SPATIAL EFFECTS OF
MECHANIZATION AND AUTOMATION
The rigorous economic debate on the implications of automated technologies fails to address
their spatial implications. The surge of mechanization during the nineteenth century was mostly
evident in industries as an outcome of rationalization. Mechanization became synonymous with
industrialization and handicrafts were increasingly mechanized. Work processes where altered,
divided and efficiently organized based on principles of Scientific Management. Mechanization
and utilitarianism gave rise to mass-production and the demand for labor reduced. Industrial cities,
characterized by large firms and well-connected transport systems, ensued creating new labor
markets and attracting workers from rural areas. The effects of automation and mechanization
were mirrored in cities through the rise and fall of industrial areas. Automation affected the production of space and altered the social fabric. The advent of the second machine age has further
strengthened principles of Taylorism. Meanwhile, the quest for organization, division, control and
efficiency transcended the industrial realm and projected across cultural and materialistic forms.
Mechanization and subsequently automation were embraced across different disciplines inducing
radical transformations in the built environment and the ways of living. These trends were extensively discussed in Giedion’s (1970) Mechanization Takes Command through a historiography that
depicts the mechanization of disciplines, organic fields, and surrounding objects.
The spatial effects of automation will be explored through three case-studies ‒ Paris, Detroit and
the APM terminals at Maasvlakte II. These cities were dynamic industrial hubs during the ninetieth
and twentieth centuries respectively. Paris was renowned for its ateliers which later developed
into large firms and Detroit was the capital of car manufacturing. APM Terminals at the Port of
Rotterdam is a recently established automated container terminal that vaunts to be the world’s
first zero-emission and most efficient terminal.
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19TH CENTURY PARIS
During the Second Empire, Paris was the epicenter of manufacturing in the republic. Small firms,
owned by crafts workers, were mainly located in the city center and employed less than two
employees (Harvey, 2003). The burgeoning of the industrial sector attracted provincial workers
who settled in suburban areas and over-crowded quarters in the city center. Manufacturing and
commerce coexisted as the atelier at the back merged with the street front boutique. Modern
capitalist industrial organizations were only evident in large-scale metal working, chemical and
engineering firms.
Technological surges, industrial organizations, and the division of labor revolutionized fragmented
manufacturing and influenced the location of enterprises. The city center saw the burgeoning of
large firms and their consecutive suburbanization. Large-scale insalubrious industries relocated
from the center to peripheral areas around transport networks and on relatively cheaper land.
Small firms producing specialized and innovative products mushroomed in the city center. Certain
industries specialized with on-demand small scale production. Across several industries, growing
suburban locations were established while also maintaining fragmented economic activity in
proximity to the center. Under the guise of maintaining the superlative skills of handicrafts workers, merchants sub-contracted work to small firms and craft workers to form a “highly efficient
production system” (Harvey, 2003; 155) that emulated larger forms of industrial organization. This
organizational system redistributed work and fragmented tasks forcing workers to succumb to the
pressure of merchants who incessantly demanded the reduction of labor costs. Subcontracting,
piecework, and outwork was favored by merchants as it helped reduce the high rental costs while
sustaining a central location.
The proliferation of transport system enabled competition between Parisian, provincial and
international markets. Merchants who organized small-scale industries to boost local production
imported provincial and international commodities to Parisian markets. The power of merchants
was characterized by the formation of merchant quarters, which exacerbated the social division
in the city. Commerce and finance had major roles to play in the shift to large scale industries by
establishing credit systems that readily financed large enterprises with new technologies in lieu
of small-scale firms or autonomous workers. This system allowed for the division of labor and the
proliferation of modern technologies.
The establishment of the department store heralded the rise of mass-markets. Mass-production
overlooked product quality, deskilled workers, and curtailed the craft tradition. The proliferation of
technologies and the advent of the steam engine and the sewing machine has favored economies
of scale and put many small-scale firms out of businesses.
As industry and labor were forced out of Paris by 1870, monumental symbols of power and
capital overtook the city (Harvey, 2003). The deindustrialization of the city center gave rise to an
“extroverted form of urbanism” (Harvey, 2003; 146) where services and commercial premises
burgeoned around tourism and entertainment (Fig. 2.9). These spatial shifts produced social enclaves that manifested in gentrification and segregation between the bourgeoise and the working
classes. The advent of technologies in industrial systems curtailed craftworkers and reduced
wages forcing low-income laborers to move out of the center and seek peripheral quarters.
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FIGURE 2.9. PARIS DURING THE 19TH CENTURY (FRASER,2013)
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DETROIT
The rise and fall of Detroit has been extensively documented and discussed across design fields.
Historically, Detroit was the epicenter of the automobile industry with production facilities and
headquarters for prominent companies such as Ford, Chrysler, Packard and Hudson, General
Motors, etc. The auto-industry provided employment opportunities for low-skilled laborers who
were guaranteed relatively high income and benefits. The population increased from below
287,500 in 1900 to over 1.8 million in 1950 (Daskalakis et al., 2013). The power of labor unions
was remarkable in its ability to bargain and win over wage increases and benefits.
The deindustrialization of the area resulted not only from international competition by Japanese
and German industrialists but also from the “de-skilling effects of the assembly line work that
made labor more vulnerable to automation” (Galster, 2012, cited in Eisinger, 2013; 4). Detroit
was an economic monotony devoted to automobile manufacturing. The city plummeted with the
fall and departure of major companies. International competition and the globalization of the U.S.
economy played a major role in the city’s decline. Automobile imports from competitors such as
Japan and Germany pressured local production and resulted in large lay-offs. The deterioration
of product quality was also a prominent factor in the industry’s contraction. During the heydays in
1946, the labor union agreed not to interfere in product quality, production process, and marketing
as long as companies concurred to provide the required wages (Bluestone, 2013). As a result,
knowledge in relation to production was not shared with management or among worker. Rather
workers performed single repetitive tasks that contributed on a very small-scale to the production
process. This clause along with technological advances and international competition served to
deskill workers. As a result, the American automobile industry lagged behind its Japanese and
European competitors.

FIGURE 2.10. REMAINS
OF THE DETROIT INNER
NEIGHBOURHOOD OF
ISLANDVIEW, MICHIGAN (
BING BIRD’S EYE, 2012 IN
KULLMANN, 2015)

The urban growth and decline of Detroit mirrored production patterns and shifts in the automobile industry. Detroit’s urban development and outburst reflected Fordist agendas and the shifts
to mass production (Daskalakis et al., 2013). Daskalakis et al. (2013) explained that the city’s
rise and fall was a result of three factors: (1) the dissemination of principles of mass-production;
(2) mass-consumption and mass-markets; (3) decentralization of production and consumption
facilitated by transport networks. The economic monotony of the area was a major cause behind
the city’s obsolescence. As growth of production was physically reflected in the urban model of the
city, the contraction of the car industry was also mirrored on the urban fabric and social dynamics
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FIGURE 2.11. FIGURE GROUND
DETROIT (PLUNTZ, 1996 CITED
IN DASKALAKIS ET AL. 2001)
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in the area leading to shrinkage and decay (Fig. 2.11).
Detroit is a prominent example that clearly illustrates the effects of capital, globalization and technological advances on physical form. Industrial production patterns and shifts to mass production
conditioned the growth of the city. As economic opportunities withered and industrial activities
contracted, the social and spatial dynamics were negatively impacted. Urban decay and depopulation ensued in response to deindustrialization. The urban fabric was destroyed and the city
declared bankruptcy. The population of Detroit plummeted to 951,270 in 2000. Massive housing
stocks and structures were cleared out leaving behind huge swaths of open space (Fig. 2.10).
Projects such as the American Acropolis, Detroit Works Project, Detroit Future City, etc. were
undertaken to support the urban transition of Detroit into an inclusive, sustainable and prosperous
city. Examples of Paris and Detroit verify that technological advancements are mirrored in the built
environment. Technological shifts expedite production processes and generate new economic
models that are projected onto city plans altering their spatial organization and social dynamics.
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APM TERMINAL
FIGURE 2.12. APM TERMINAL
MAASVLAKTE II (APM TERMINALS, 2015

APM Terminal, located in Maasvlakte II, Rotterdam, was established in 2015. The terminal is
considered the world’s most advanced, safest and fully-automated terminal with zero-emissions.
As the port of Rotterdam reaches its capacity limits, the highly automated terminal enables the efficient handling of the world’s largest vessels, improves capacity and reduces operations’ duration
and energy consumption.
The container yard at APM Terminal is secured with fences that separate machines from humans.
Driverless Automated Guided Vehicles (AGV) roam around following predetermined routes and
transporting containers to and from cranes. Cabinless fully automated STS cranes load and unload vessels operating faster with more precision and efficiency compared to manually controlled
cranes. STS cranes are employed as large vessels with high-TEU demands efficient cranes with
longer reach. This requirement is coupled with the terminals adamance to reduce errors, risks,
damages, and processing time caused by manual operations while increasing capacity and profits
(Muñoz Sanz, 2016). In lieu of manually controlling cranes, operators overview and supervise the
flow of work at the terminal from ergonomic control rooms. Screens connected to on-site cameras
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FIGURE 2.13. DRAWING OF THE
APM TERMINAL DURING MY
INTERNSHIP AT HNI

relays pictures in real-time. The design of the control room is centered around the operator taking
into consideration indoor environment (light, ventilation, etc.), operator’s comfort and workplace
collaboration (Muñoz Sanz, 2016). Such spaces signal a shift in the future of work and lower reliance on human operators and supervision. Muñoz Sanz (2016) explained that remote controlling
sustained by advancements in automation and AI can eliminate the need for supervision and can
ultimately obliterate distances.
Terminal operations and schedules including stacking, organizing, loading, transportation, are fully
automated and orchestrated by a specialized software called TEAMS (Muñoz Sanz, 2016). Automated Rail Mounted Gantry Cranes (ARMG) stack and organize containers even when no vessels
are docked. ARMGs and STS cranes are equipped with Optical Character Recognition (OCR) for
identifying containers. ARMGs automatically load trucks or AGVs with the required containers. A
separate ARMG placed along train tracks is used to load and unload cargo trains (Muñoz Sanz,
2016). Despite vaunting the highly automated terminal, the latter has been subject to a cyberattack that resulted in shutting down operations for twelve days (Muñoz Sanz, 2016).
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FIGURE 2.14. DRAWING OF
A CABIN OPERATOR VS.
CONTROL ROOM OPERATOR
WORKING CONDITIONS& ERGONOMICS.

APM case study portrays new territorial transformations resulting from automated platforms and
technologies coupled with economic greed and vigorous policies that support the visions of private
actors. These ‘platform architectures’ as referred to by Munoz Sanz (2018a) breed new forms of
work as well as new spatial conditions and typologies that ultimately shapes the built environment.
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THE GREAT DECOUPLING IN THE DUTCH
AGRICULTURE SECTOR
By observing and studying changes across diverse disciplines, Giedion (1970) concluded that
tendencies and shifts, emerging concurrently across different fields in response to mechanization, affected our modes of living, environment, attitudes, and ways of thinking. Principles of
Taylorism and Fordism penetrated every aspect of our lives and altered our relationship with our
surrounding. The mechanization of the agricultural realm not only reflects the spatial implication
of automation but also mirrors the shift to industrial processes. It depicts how the relationship
between humans and organic forms, namely soil, changed in response to mechanization and
automation (Giedion, 1970). Mechanization of agriculture emerged in response to the sparse
amounts of skilled workers, vast areas of land, and high wages. It has influenced the size of farms
and supported their commercialization. Self-sufficient, family-owned and labor-intensive farms
shifted to specialized commercial systems with few laborers. Animal-powered equipment gave
way to motor-powered machines. Economic growth, international competition, and fluctuations
of markets has forced growers to specialize and efficiently produce high-quality products (Pingali
& Rosegrant, 1995). Farming and agriculture shifted from a relation between the farmer and his
land to an industrial process that sought to supersede human labor by machines.

FIGURE 2.15. THE GREAT
DECOUPLING IN THE
DUTCH AGRICULTURE
SECTOR

The mechanization and rationalization of the agriculture sector increased harvest yield and
production rates while also substituting for labor. A “decoupling” or dissociation between employment and production is depicted in the Dutch agriculture sector (Fig. 2.15). Despite the decline in
job opportunities, horticultural production has increased considerably. Automation and industrial
production ameliorated product quality and supported facility upscaling as well as profit maximization. Van Henten (2006) corroborated the trend of upscaling in the Dutch agricultural sector where
the average size of production facilities increased from 0.7 hectares in 1990 to 1 hectare in 2002.
Large-scale intensive and specialized companies substituted for small-scale, extensive mixed
companies. Agricultural production has grown largely to resemble industrial processes where
repetitive tasks are undertaken by machines and conveyor belts transport products to workers,
who perform a certain number of tasks (van Henten, 2006).

*NOTE: agricultural multifactor productivity growth
SOURCE. agrimatie (2017). Areaal tuinbouw onder glas en aantal bedrijven. Retrieved from https://www.agrimatie.nl/SectorResultaat.aspx?subpubID=2290&sectorID=2240
cbs (2018). Landbouw; vanaf 1851. retrieved from http://statline.cbs.nl/Statweb/publication/?DM=SLNL&PA=71904ned
&D1=0-6,12,15-30,34-35,37,41,55,58,61-62,65,67,72-74,76-77,83,86,88,94,96,98,101,103,105,111-115,117-118,120-123,130,137-139,176,179,182,184,187,189,191,197&D2=0,49,99,109,119,129,139,149,164-166&HDR=G1&STB=T&VW=T
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AUTOMATION IN WESTLAND
LEFT. FIGURE 2.16 WESTLAND’S TIMELINE
FIGURE 2.17. PLANTING
ROBOTS IN DELIFLOR,
WESTLAND
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In order to propose a new vision for the area, it was important to study the spatial and socio-economic implications of automation on urban space in Westland. Greenhouses in Westland
employ a variety of technologies. From simple machines used for cutting and bundling flowers to
high-tech automatons that scan, measure and sort plants based on their crown size, flower color,
height, etc. To identify different technologies and the number of automated companies in the area,
an extensive research was carried out on almost each and every horticultural firm in Westland.
Through case-studies presented on the website and brochures of tech-supplying companies, certain enterprises were identified. These case-studies also helped distinguish different automated
systems. Video footage and websites of production firms were also checked to determine whether
a greenhouse relies on automated technologies during the production process.
Through this quest, it was concluded that annual potted plant growers (small annual pots) and
seedlings breeders formed the highest number of automated horticultural firms (Fig.2.18). Large
vegetable firms also encompassed different automated systems that expedited the production
process. Most automated enterprises were located South and East the cluster where a high
number of large-scale greenhouses are situated. Automation of small potted plants and seedlings
is facilitated by the technological advancements in these horticultural fields. Small annual plants
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FIGURE 2.18. AUTOMATED GREENHOUSES IN WESTLAND
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grown in pots and seedlings grown in trays are easily handled by machines since the growing medium of these cultivars is confined in small containers. Rolling benches, 3D cranes, and automated shuttles are capable of transporting these plants from one area of the greenhouse to the other.
Large conveyor systems are then used to bring pots or trays to the worker’s station.
Conclusions derived from the identification of automated companies were used to study the relationship between automation and the number of workers in a production firm. Many economists
debated the implications of automated technologies and therefore it was important to explore
the socio-economic effects of these systems on Westland. A large number of greenhouses in
Westland employ temporary workers especially during peak seasons. These temporary laborers
are East European immigrants residing in the area. Large automated seedling firms and vegetable greenhouses may employ up to 200 temporary workers distributed over different branches
in Westland. By comparing the number of workers – temporary and permanent workers- in each
greenhouse to the map of automated companies, certain hypotheses were formulated (Fig.2.19).
It was observed that many greenhouses employing automated systems throughout their production processes have in parallel a large number of workers. Based on the literature review,
automated technologies are deployed to save labor costs and reduce production costs. Hence,
automated systems in Westland are employed to minimize horticultural production costs. This
hypothesis was confirmed through interviews were growers affirmed the use of technologies to
reduce the number of laborers in their greenhouses. In addition, new policies that complicate the
employment of low-skilled immigrants, prompted growers to shift to technological systems that
substitute or reduce the demand for laborers.
FIGURE 2.19. AN OVERLAY
OF THE NUMBER OF WORKERS WITH AUTOMATED
COMPANIES IN WESTLAND
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The number of workers in a greenhouse has a positive correlation with its size. This trend is particularly observed in large automated vegetable greenhouses. The harvesting and maintenance
phases of the production process rely heavily on low-skilled labor. Workers performing such tasks
operate in unstructured environments. Harvesting and deleafing require sensor-motor skills which
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GREENHOUSES WITH AUTOMATED TECHNOLOGIES
GREENHOUSES WITHTOUT AUTOMATED TECHNOLOGIES

FIGURE 2.20. POSITIVE CORRELATION BETWEEN GREENHOUSE SIZE AND AUTOMATION
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are not yet completely developed in robots. Therefore, most large vegetable and seedling greenhouses in Westland employ a large number of workers to harvest and maintain crops.
FIGURE 2.21. CONSOLIDATION OF LAND AND
GREENHOUSES THROUGHOUT THE YEARS IN WESTLAND

LEFT. FIGURE 2.22.
THROUGHT THE YEARS,
THE SIZE OF GREENHOUSES GREW AND SO DID THE
PHENOMENA OF AUTOMATION

Figures (2.20) and (2.22) hint to a relationship between automation and the size of greenhouses.
Horticultural production patterns have conditioned the form of the cluster and dictated the size
of greenhouses. Greenhouses in Westland were classified based on their size from the smallest
to the largest (Fig.2.20). It was observed that the cluster consists of a high number of small fragmented greenhouses that range in size between 0.5 to 2 hectares. In addition, a positive association was identified between greenhouse sizes and automation. The larger the greenhouse the
higher the possibility of automation. The minimum size for the deployment of automated systems
in Westland’s greenhouse cluster is 1 hectare.
Automation is the condition that supports the expansion of greenhouses and their transformation into large infrastructures with a small number of laborers. Growers in Westland are constantly searching for ways to expand and increase production. Due to the limited availability of
space, many growers have left Westland to establish large greenhouses in other areas in the
Netherlands. Some growers have acquired neighboring greenhouses and plots. The acquired
greenhouses were merged with the owner’s production firm to form one large company. The
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acquisition process requires many years and arduous negotiations. Acquired greenhouses are
either connected through compartments or demolished and rebuilt into larger production firms
(Fig.2.21). These firms are supported by automated technologies and are geared towards mass
production for international markets. This process and the need to build larger greenhouses are
evident throughout the years. Newly built greenhouses are larger relative to older greenhouses.
Hence, the developments in production patterns and the shifts to mass production to cater for
international markets have resulted in larger greenhouses. Changes in horticultural production
are analogous to the successive growth of greenhouse sizes in Westland and are reflected in the
urban form.

FIGURE 2.23. EFFECTS
OF AUTOMATION ON THE
GROWERS’ AND MUNICIPAL GOALS
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The quest for larger greenhouses is increasing in Westland. This demand is supported by the
increase of automated technologies that intensify production and enable growers to remain competitive. In assessing the effects of automation on the goals of growers and the municipality, it is
noticed that automation not only supports higher production that ultimately reflects on the areas’s
urban model, but also strengthens knowledge and innovation as well as the differentiation of products (Fig.2.23). The evaluation of goals through the lens of automation allows us to understand
how such phenomena will impact the Westland and to determine which parameters or values
resulting from such phenomena need to be considered.

THE PRODUCTION PROCESSES
Through field research different automated technologies and production processes were documented. This field research informs the formulation of scenarios and the development of a proposal for the area. The findings are portrayed in the following diagrams. The flows of horticultural
products are also depicted.
FIGURE 2.24. CUTFLOWERS
PRODUCTIO IN WESTLAND
AND THEIR GLOBAL DISTRIBUTION

Cutflowers. The cultivation of cutflowers is an intricate and long process initiated in the Netherlands (Fig. 2.24). After several plant breeds that culminate into a desirable species for commercialization, shoots are outsourced to African and Latin American countries where the desirable

FIGURE 2.25. ORCHID
PRODUCTIO IN WESTLAND
AND THEIR GLOBAL DISTRIBUTION

species are propagated. Large Dutch companies established greenhouses for plant propagation
in developing countries due to low labor costs, optimal weather conditions, cheap land and low
taxes. After a period of growth, plants shoots are manually harvested, packaged, and sent back
to the Netherlands. In the Netherlands, planting robots and low skilled laborers plant harvested
shoots in growth trays. The trays are kept in greenhouses for a total of 12 weeks. Afterwards, well
established shoots are delivered to cutflower greenhouses where they’re planted in soil-based
mediums. Mature and flowering plants are manually harvested and transported with the help of
conveyor belts to a packaging area. Workers bundle flowers into a bouquet and package the products in boxes. Flowers are later delivered to clients and to the Auction houses. After auctioning,
plants are sold to clients overseas mainly in Germany and U.K.
Orchids. Westland is a popular hub for orchid production (Fig 2.25). The production process is a

FIGURE 2.26. POTTED
PLANTS PRODUCTION IN
WESTLAND AND THEIR
GLOBAL DISTRIBUTION

highly automated process that starts by importing breeds from Taiwan, Philippines and Australia.
Breeds are propagated in the Netherlands to develop new species for commercialization. The
in vitro propagation process requires 3 to 7 years prior to commercialization. Upon selecting a
favorable species, breeds are developed in-vitro to form shoots. The juvenile shoots are planted
in trays and placed in greenhouses. After 3 weeks, viable shoots are planted manually in pots.
These pots are scanned and placed with the help of automated guided vehicles and 2d machines
in climate-controlled growth areas. The plants are scanned several times through phenotyping
machines to check their growth and viability. Throughout their development, sticks are manually
fixed to support the growth of the stem. After flowering and maturity, pots are scanned and sorted
based on their height, flower color, etc. Orchid pots are later manually packed and delivered to
auction houses and clients. Major exporting destinations are Germany and the United states.
Potted Plants. Potted plants have a similar process to orchids except that breeds are initiated
and propagated in the Netherlands (Fig. 2.26). Shoots are manually planted in pots and transferred with the help of conveyor belts and 2d Machines into growth areas. After maturity, pots are

FIGURE 2.27. VEGETABLES
PRODUCTION IN WESTLAND AND THEIR GLOBAL
DISTRIBUTION

scanned and sorted automatically. Manually packaged pots are delivered to auction houses
and clients. Major countries that import Dutch potted plants are Germany and France.
Vegetables (Tomatoes).
Vegetable seeds are propagated into commercial seedlings in young plant companies
(Company 1). Commercial seedlings are propagated in trays and transplanted to a rockwool
medium. Rockwool units are delivered to vegetable greenhouses (Company 2) where they
are placed on air pipes that automatically circulate hot and cool air inside the greenhouse.
The vertical growth of plants is encouraged by connecting the shoot tip to vertical supports.
Deleafing and harvesting are conducted several times throughout the growth phase. Upon
harvesting, collected vegetables are transported to packaging areas with the help of automated guided vehicles (Fig. 2.27). Workers weigh and organize vegetable packages. Packages
are stacked by machines and wrapped for final delivery. Major exporting destinations are
Germany, Belgium, and the United Kingdom.

The Great Decoupling

SPATIAL AGENCY
FIGURE 2.28. ROBOTIC
ARM USE TO TRANSFER
POTS TO AND FROM TRAYS

In the context of radical organizational and technological shifts, the role of urban designers as
active agents addressing the potential implications of automated technologies on urban space
and planning comes to the fore. Agency refers to an action or intervention that results in a certain
effect. Awan et al. (2013) described agency as “the ability of the individual to act independently
of the constraining structures of the society” (30). A contention has long been identified between
structures and agents. It is believed that collective actions of agents ‒ urban designers‒ will
induce change in a social structure. However, operating or intervening within social structures is
influenced and shaped by socio-economic forces. The power of decision making resides in the
hands of economic and political players who condition the social structure. As a consequence,
the agents’ or urban designers’ role is minimized. In this regard, the project seeks to highlight
the agency of urban design, in the context of industrial automation, as a transformative power
that enacts change in spatial, social, economic, ecological, and technological processes. Agency
requires an active engagement with the social structure while taking into consideration the opportunities and challenges in the area. This step requires shifting the debate from the socio-economic
implications of automation to the spatial potentials that empowers urban designers to take action.
These actions influence and inform other disciplines. Engaging with interdependent socio-economic parameters, global influences, and spatial forces to induce spatial changes is a requirement
in designing for Westland. Hence, the agent is not free of external influences but rather enmeshed
in the system (Awan et al., 2013). Through design, the agent plays the role of synthesizing these
values and expanding the question to respond to ongoing territorial transformations.
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RESEARCH QUESTION
In the context of greenhouse automation, how could spatial strategy and
design affect technological, productive, and socio-economic processes
to conduce Westland to sustainable modes of urbanization?

RESEARCH SUB-QUESTION
1. What are the challenges and opportunities confronted by the Westland with regards to livability, green infrastructures, employment, energy, and transportation?
2. What is the scope and range of automated technologies in use?
3. What are the emerging spatial implications of the use of automated technologies?
4. What are the potential effects of automated technologies on the future of work?
5. What are the new potentials and design affordances that automated technolgies
could unfold? Based on that, what are the possible scenarios for a sustainable future
in the context of greenhouse automation? What values could emerge from these
scenarios?
6. Taking certain technologies in the Westland, what are their current consequences
and opportunities? How much human labor do they render obsolete and what are
their benefits?
7. How could urban designers actively hack the productive processes in Westland
to trigger certain spatial strategies that support the transition to sustainable modes of
urbanization based on the values ?

CONCLUSION
Automation is the use of machines or automatons to perform tasks that are otherwise done
manually. Historically three industrial revolutions have been identified. In parallel, economists
distinguished two machine ages: the first machine age was characterized by automatons that
performed dangerous or mundane tasks. While the second machine age involved automatons
with cognitive abilities.
As the fourth industrial revolution known as Industry 4.0 is currently on the rise, a worldwide
debate has sprung between opponents of automation who fear that this phenomenon might substitute human labor for machines. And proponents who think that this tecnological revolution will
create more jobs.
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FIGURE 2.29. THE SUCCESSIVE GROWTH OF
WESTLAND’S CLUSTER IS
ANALOGOUS TO TECHNOLOGICAL AND PRODUCTIVE SHIFTS

This chapter presented risks and policy recommendations required to mitigate automations negative implications. Major risks include discrimination and inequality as well as the breaching of privacy and security. Recent studies have shown that automation will affect low-skilled laborers and
that risks will inordinately affect poorer households and women from ethnic minorities. To mitigate
the negative effects of automation, policy recommendations such as education, stimulating startups, distribution of wealth, increasing public spending on AI and technologies that create more
jobs, etc. have been considered. As most low-skilled workers in Westland’s greenhouses consist
of immigrants, certain policy recommendations discussed in this chapter are taken into consideration and translated into goals in Chapter 6 due to their relevance and applicability in Westland.
Beyond the socio-economic implications, Chapter 2 discussed the spatial implications of automation. Examples of Paris and Detroit verified that technological advancements are mirrored in
the built environment. Technological shifts expedited production processes and generated new
economic models that reflected in the cities plans, altering their spatial organization and social
dynamics. APM Terminal case study showed how recent technological shifts are breeding new
spatial typologies and architectures. In Westland, automation is the condition that supports the
expansion of greenhouses and their transformation into large infrastructures with a small number
of laborers. Analytical drawings showing changes in greenhouse sizes throughout the years
corroborated that shifts in horticultural production patterns are reflected in the urban form through
the successive growth of the cluster. These territorial transformations call upon urban designers
to address these dire issues. Hence, design becomes the synthesizer of complex systems and
externalities and the designer projects and expands his or her inquiry to address the emergent
spatial challenges. This chapter’s extensive literature review and analysis of the spatial and socio-economic implications of automation culminate into a research question for the thesis.
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Methodology

FIGURE 3.1. METHODOLOGY
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METHODOLOGY
The project encompassed three major phases (Fig. 3.1). The first part of the research consisted of
an extensive literature review on the ongoing debate on automation’s social and economic implications. In addition to a brief historical review on the technological and industrial revolutions, case
studies of cities and sites ‒ Paris, Detroit, and APM Terminals at Maasvlakte II ‒ that physically
depict the spatial implications of technological advancements are considered. Strategic plans,
visions, and official documents set by the municipality of Westland and the Province of South
Holland were reviewed. During this phase, unstructured interviews and visits to greenhouses were
carried out to understand the different horticultural production processes and document various
automated technologies employed in greenhouses. A SWOT analysis was conducted to understand the challenges and potentials in Westland and the surrounding areas namely The Hague,
Delft and Rotterdam. Analytical drawings, that depicted the spatial and socio-economic implications of automated technologies on the horticultural cluster were developed. Variables, trends,
goals, and values derived from analytical mappings, field research and literature review informed
subsequent phases of the project.
The second phase of the project draws on the findings of the first part to propose four scenarios.
These scenarios represent possible futures based on (1) social and economic trends; (2) technologies; and (3) urban, productive and landscape parameters. Scenarios unveil potential solutions
that exhibit different levels of automation as well as possible spatial outcomes in the area. Radical
as well as rational scenarios were considered. A vision was later proposed based on the scenarios, the interviews with different stakeholders in the area, the municipal vision ‘Westland 2030’,
and the analytical mappings of the first phase. The vision provided a new reading of the area with
new goals and values that were previously not accounted for. A strategy was derived from the
proposed vision for Westland. The overall strategy suggested ‘flipping’ or in other words shifting
productive areas in the north to the south. It also highlighted key projects that could trigger change
in Westland. Key projects are interdependent interventions with a specific temporality and goal.
Activating a key project triggers a ripple effect that initiates other interventions – referred to as
Hacking. Pivotal projects, that would kick-start Westland’s transition, were selected, analyzed and
inventoried. These key projects included shifting ABC Westland to Honderland and Ter Heijde
to Maasdijk. In the final phase, a detailed design was proposed for the hosting areas – Maasdijk
and Honderland- based on an iterative design processe that constantly introduced new rules and
evaluated the proposals.

AN ALTERNATIVE METHOD.
DISCRETIZATION AND REASSEMBLAGE
Identifying greenhouses that employ automated technologies and documenting automatons and
horticultural production processes was a relentless exercise hampered by organizational obscurity. The process of visualizing, documenting, and understanding automated technologies and the
resulting spatial conditions is constrained by the production firms’ unwillingness to reveal working
conditions and technologies inside greenhouses. This is a strategy implemented by different firms
to maintain their competitive advantage over other greenhouses.
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Given the above, the thesis utilizes a methodology implemented at the Het Nieuwe Instituut for
an ongoing project entitled “Automated Landscapes”. In an attempt to unveil new spatial affordances and typologies conditioned by automated technologies, the method seeks alternative
resources such as patents, manufactures’ records, footage, brochures as well as other media to
represent and visualize new processes, transformations, and architectures (Muñoz Sanz, 2018b).
Muñoz Sanz (2018b) emphasizes this alternative method of discretization and reassemblage to

Methodology

FIGURE 3.2. SUPPLIERS
BROCHURES AND CATALOGUES

avoid ‘historical blindness’‒ a condition that continuously resulted from disregarding episodes,
brochures, catalogues, etc. as banal and worthless documents. He argues that such documents
should “not only be archived but used as used as a foundation to visualize the effects of automation in the design of the built environment and their impact on how we currently live and
work” (Muñoz Sanz, 2018b; 105). This method follows in the footsteps of Siegfried Giedion as he
attempted to assemble in his book Mechanization Takes Command a historiography of trends,
shifts and developments in mechanization across different sectors and disciplines. However,
Giedion’s attempts were constantly curtailed by the absence of resources and archived material
that depicted the changes brought by mechanization to our lives and to the surrounding built
environment. The method of discretization and reassemblage introduced by Muñoz Sanz (2018b)
seeks to collect information from alternative and secondary resources in order to represent and
reassemble restricted sites. This method reconstructs history by delineating the spatial implications of automated technology. It expands urban and architectural questions to respond to new
territorial transformations brought by automation and prevents the dawn of a new era of “anonymous history”.
In line with the proposed method, information and brochures from manufacturers and suppliers
were gathered and collected in order to understand and document technologies used in greenhouses. A detailed inventory of companies employing automated technologies was created. This
inventory was established through researching case-studies of machine and robot suppliers in
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which photos and images of provisioned technologies and implemented projects were exhibited.
Commercial footage which advertised the companies’ activities were a valuable source to unveil
different spatial constituents and grasp the gist of the production process. Field research ‒ when
access to greenhouses was possible ‒ was an important step to communicate with growers, document production processes and technologies, and understand the effects of automation on the
production of space. Company webpages, social media accounts, online catalogues, videos and
brochures provided by secondary resources were crucial in analyzing the ongoing greenhouse
processes. In an attempt to learn more about an orchid greenhouse where visits were restricted, videos and images from technology and software suppliers such as Priva and Logiqs were
consulted. These suppliers display images, data, and information about provisioned technologies
and software and exhibit other stakeholders and actors involved. Articles about the company from
Hortidaily and WOS.nl for instance were reviewed for information, additional footages and images.
Satellite imagery and google maps were used to determine the type of production in certain
greenhouses.

HACKING WESTLAND
As a strategy adopted in this project, hacking in this context refers to the construction of relationships and not to the breaching of information systems. Hacking acknowledges automation as an
active form that influences and shapes space. Easterling (2015) noted that hacking experiments
with active forms to propel static objects as well as produce, balance, or break infrastructural
tensions. She called for detecting and developing active forms that shape the potent agency of
spatial infrastructure. The strategy deploys hacking, a playful performative act, as its modus operandi. Spatial hacking exposes hidden intentions and relations in the social structure.
The ubiquity of automation and the vulnerability of urban space to manipulation and transformation enables breeding new forms of urbanization and governance. Hacking Westland in the
context of automation allows the exploitation of contagious active variables such as labor, transit
and greenhouses to produce new outcomes. By focusing on the active and not the object, hacking
seeks to leverage the urban dynamics, infrastructure and resources of Westland beyond the enclaves of the horticultural cluster. These enclaves publicize the deployment of automated technologies under the guise of enhancing production and innovation. Tacitly, they aim at reducing labor
costs, which is one of the major factors increasing production fees. These undeclared activities
as well as inherent productive qualities of greenhouses and their relative spatial position, lend the
horticultural cluster a disposition.
Greenhouses, mistakenly perceived as innocuous static objects, possess spatial affordances
and agency. The advent of automation intensifies their transformative capacity and emphasizes
the cluster as an infrastructure. Automation multiplies by coupling with ubiquitous forms, mainly
greenhouses which are also considered multipliers in this urban matrix (Fig. 3.3). These multipliers affect urban space in Westland. Auction facilities and agribusiness centers act like switches
possessing some sort of power or monopoly. They are also multipliers reiterated throughout the
network. The rise of temporary workers, shortages of skilled labor, economies of scale along with
other trends are active forms detected in Westland. Hence, the area is a fleet of active forms,
multipliers and switches, that condition the urban landscape and generate a specific topological
arrangement. Westland also exhibits a model of binary relationship characterized by competition
and friction between greenhouses and residential areas. The tension escalates as greenhouses
further encroach nodal towns. Economically, towns and greenhouses compliment each other
where the former provides labor while the latter income and jobs.
Hacking Westland entails playfully designing and plugging in active forms that will produce a
cascading effect on the whole site. This strategy will affect the agency of certain components
and break or counterbalance friction. By intervening in certain areas, the strategy kickstarts and
unfolds interdependent forms that would potentially reconfigure urban space.
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CONCLUSION
FIGURE 3.3. HACKING THE
WESTLAND

Chapter 3 detailed the methodology of the thesis which consisted of three major phases. The first
phase involved an extensive literature review of the debate regarding automation’s socio-economic implications. It also consisted of case studies, analytical drawings and a SWOT analysis that
depicted that spatial implications of this phenomenon on Westland as well as the areas potentials
and challenges. During this phase, interviews, field research and a review of the municipal and
provincial documents were carried out. The findings of the first phase informed the formulation of
four scenarios and a new reading of the territory. An overall strategy that consisted of splitting the
site and shifting the productive areas in the north to the south was devised. The strategy entails
“hacking” – a method discussed in the chapter- which identifies active forms or pilot sites and
introduces changes in these areas to activate transformations in other sites, elements or flows.
The final phase of the thesis consisted of an iterative design process that culminated in a design
proposal for Maasjidk and Honderland.
Chapter 3 elaborated on a new method “discretization and reassemblage” which relies heavily
on secondary resources such as media, brochures and footage to again information about an
inaccessible or restricted site. This method was employed along with field research to identify
greenhouses that deployed automated technologies
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SCENARIOS
Scenarios are “plausible and often simplified descriptions of how the future may develop based on
a coherent and internally consistent set of assumptions about key driving forces and relationships”
(The Millennium Ecosystem Assessment 2005; 603). Scenarios are tools for understanding uncertainties related to future developments in complex systems (Alcamo & Henrichs, 2008). Scenario
development or scenario building is the formulation of potential future situations within a certain
time period based on certain hypotheses. Explorative-external scenarios will be applied to envision a holistic set of futures for Westland in the context of greenhouse automation. This method is
well-suited to develop long-term approaches.
Van Notten et al. (2003 cited in Vervoort et al., 2014) defined explorative scenarios as “multiple
plausible futures described in words, numbers and/or images” (p.384). This type of scenarios
is employed in multi-stakeholders’ context to reflect on an array of prospects when addressing
complex challenges (Vervoort et al., 2014). Explorative scenarios, as a general category, aim
at unfolding a set of possible futures and answer the question “what can happen” (Börjeson et
al., 2006; 727). External typologies, which fall under the category of explorative scenarios, are
employed when certain components are beyond the influence of scenario planners (Börjeson et
al., 2006). Explorative scenarios can integrate numerous factors and relations as well as stimulate
creative thinking (Vervoort et al., 2014). Outcomes of these scenarios are contingent on certain assumptions or inputs. Van der Heijden (2005) distinguished two environments for external
scenarios, the contextual and transactional environments. Based on Herman Kahn’s classification, Van der Heijden (2005) called for value-free external scenarios, which help actors consider
aspects that were previously overlooked and to eliminate biases. While having considerable implications, contextual environments are beyond scenario planners’ control. The latter organize their
concerns to maintain their roles as effective players without influencing actors or referees who
formulate the rules of what can happen. This thesis acknowledges greenhouse automation as the
contextual environment. Since the municipal vision overlooks the consequences of automated
technologies on the area, a scenario approach is implemented to understand the implications of
automation on the area.

TRENDS AND DRIVING FORCES
Several international and local trends influenced the formulation of scenarios in Westland. These
factors have direct and indirect implications on the production of space. Westland is the largest
agglomeration of greenhouses in the Netherlands. The country ranks as the second largest
agricultural exporter in the world (CBS, 2016). International competition and the need to maintain
Westland’s current position are key factors or trends that influence urban space and the process
of restructuring in the area. Competitiveness drives other trends such as product differentiation
and economies of scale. In an attempt to stay in the top positions, the Dutch horticulture sector is
shifting towards creating new products that serve different markets (Breukers et al., 2008). Innovation and new technologies support product differentiation. Competitiveness may also harbor
economies of scale. Growers aiming at increasing their market shares and production tend to
merge or acquire new greenhouses. These large-scale firms are supported by automated machinery that decrease costs per square meter of production. Shortages of local skilled labor and the
aging society are trends that will stimulate the adoption of automated machinery. In addition, rising
labor costs and policies that complicate the employment of low-skilled non-European immigrants
also prompt growers to embrace automated technologies. Recent shifts to circular economy and
international agreements that necessitate the reliance on non-renewables are trends that will impact the future of Westland. The cluster is currently pressured to reduce its dependence on fossil
fuels and natural gas by shifting to sustainable resources.
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TECHNOLOGIES
The formulated scenarios seek to understand the implications of automated technologies on urban space in Westland. Proposed scenarios differ by their level of automation. For this reason, a
brief documentation of the different technologies employed in greenhouses is key to understanding how could the organization of these technologies alter or produce new spatial outcomes (Fig.
4.1). These systems reduce and substitute for labors.
Rolling Benches and automated shuttle systems are mainly employed in the production of small
potted plants and seedlings. 2D automated shuttles, 3D overhead cranes, and wall-mounted
cranes are used to transfer large metal trays in and outside of the greenhouse growth area.
Wall-mounted and elevator cranes are used for multi-story greenhouses. Automatic transport lines
or conveyor belts are used to convey pots from the large trays to the workers. These systems help
growers move plants from one climate compartment to the other during different growth phases.
Automated sorting systems are mostly used in orchid and annual potted plant production. They
categorize products based on their height, color, flowering, etc. This categorization is based on
the automated scanning of pots by specialized phenotyping machines.
Vertical growth systems are a recent technological development that is not yet implement in
Westland. These multi-level structures emulate logistical storage systems and utilize autonomous
shuttles to transport trays of pots or seedling. The standardized vertical farming systems rely on
Light-Emitting Diode (LED) lighting and precision irrigation to save water. The structures are scalable and accommodate small potted plants as well as seedling trays.
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FIGURE 4.1. TECHNOLOGIES EMPLOYED IN GREENHOUSES
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SCENARIOS FOR WESTLAND
Four scenarios were formulated for Westland namely (1) The Extrapolated Scenario, (2) Integrated Production, (3) The High-Rise Capitalist and (4) The Westland’s Productive Lowline. The time
horizon for all scenarios is set at 2040 in conjunction with the municipal vision. Scenarios exhibit
the logics of production as well as diverse possibilities and automated technologies. They present
variations of the urban, productive and landscape elements. New spatial outcomes ensue from
altering certain ‒ urban, productive and landscape ‒ parameters, reorganizing similar automated
technologies and considering social as well as economic trends. Scenarios span from partially accelerated technologies with diversified production to fully automated systems with specialized and
concentrated production. They also range from partially circular to highly self-sufficient systems
(Fig. 4.2).

FIGURE 4.2. FOUR SCENARIOS WITH VARYING
LEVELS OF AUTOMATION,
CIRCULARITY, AND SPECIALIZATION
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Narratives, a normative technique, are also employed in the project to facilitate contextualization
and formulation of scenarios. Johnson (2011, cited in Urry, 2016) relies on science fiction to
envision potentially imminent futures. He employs characters, plots, vignettes and narration to
depict certain possible scenarios. Urry (2016) explained that narration and vignettes offered the
possibility to depict current technologies and transfer them to the future. A detailed narration is
provided explaining each scenario thoroughly.

Scenarios

SCENARIO A
EXTRAPOLATED SCENARIO
FIGURE 4.3. EXTRAPOLATED SCENARIO

In 2040, the tension between greenhouses and residential premises is at its peak (Fig. 4.3). The
Westland has lost its competitive edge to local and international Greenports. Many companies
have left the Westland to establish large greenhouses in lucrative areas. The Greenport’s fall
resulted from policies which impede the acquisition of land for agricultural or industrial use and
from greenhouses’ incessant demand to grow horizontally. However, numerous small and medium
sized greenhouses as well as major stakeholders remained in the area since owners maintained
their businesses in their hometown. Greenhouses further encroached on nodal towns and the battle for land have become more vicious. Open space has become scarce and greenhouses have
blotted Westland’s image.
As fossil fuels have been on the brink of depletion and oil refineries in the Port of Rotterdam have
become vacant ghostly spaces with the rise of sustainable sources of energy, some greenhouses
have been offshored to the Europort to substitute for the oil refineries. This strategic location is in
proximity to the recently established coolport in Westland, Maasvlate II, and the Port of Rotterdam. Other owners have chosen to move to North Holland, Zeeland, and North Brabant provinces were favorable conditions are available allowing the establishment of massive production
systems.
New technologies have been developed for harvesting, sorting, processing and packaging. Small
and medium greenhouses nonetheless relied on temporary laborers. Not all owners afforded
these automated systems particularly growers with less than two hectares of greenhouses. Pro-
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duction costs have risen as labor costs have increased. As the economy in developing countries
continued to improve and policies for employing immigrants have become more stringent, labor
have become more expensive and scant. Hence, certain greenhouses have resorted to renting
automated technologies to cut down costs and compensate for shortages of labor.

FIGURE 4.4. IMPLICATIONS
OF THE SCENARIO ON NATURAL RESOURCES
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The heat network has been established - between Westland and the Port of Rotterdam - and the
OCAP connection, for carbon dioxide provision, currently covers all the area. Greenhouses still
rely on CHPs to substitute for heat, carbon dioxide and energy shortages (Fig. 4.4). They have
also become major producers of energy supplying surpluses to the grid. major stakeholders in
primary production areas have established common CHP and geothermal units. Greenhouses
have also diversified their resources relying on solar and wind harvesting technologies as well as
geothermal systems for their energy, heat and carbon demands.

Scenarios
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RELATION TO MUNICIPAL AND GROWERS’ GOALS
FIGURE 4.5. IMPLICATIONS
OF THE SCENARIO ON
GOALS
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Scenario A fails to attain a series of goals proposed by the municipality and the growers (Fig. 4.5).
Due to spatial limitations, the modernization and restructuring of greenhouses and the expansion
of the housing stock are not achievable. The horticultural cluster clogs the area and increases
congestion. This scenario relies on non-renewables for the generation of electricity, heat and
carbon dioxide. Hence, the cluster’s shift to sustainable resources is not attained. Scenario A is
the least desirable scenario.

Scenarios

SCENARIO B
THE HIGH-RISE CAPITALIST
FIGURE 4.6 HIGH-RISE
CAPITALIST

In 2040, Westland has transformed into an epicenter for the production of annual potted plants,
seedlings and seeds. Few stakeholders have monopolized production in the area. Economies of
scale have been achieved and production has been highly specialized and automated. Production
systems have been organized vertically with the help of automated technologies. These systems
maximize space use and catalyze production. Such systems have stirred vertical growth rather
than horizontal expansion in Westland (Fig. 4.6). Highly efficient production premises in this scenario are situated in the Flora Holland “Production District” and lend the area the characteristics of
a Central Business District (CBD).
As technologies have become more accelerated, production spaces have become smaller. The
system relies on highly-trained professionals to supervise production. These highly automated
processes have come at the expense of jobs reducing the need for low-skilled laborers. Growers
have transformed into entrepreneurs and real estate developers. The whole production process is
completed by a sole firm without any reliance on other companies.
This scenario challenges the form and place of production systems and supports a vertical flow.
Parts of the internal production process manifest to the public. The ground floors are reserved
for packaging and logistics (Fig 4.8). Higher floors are used for production. Recycling and energy
facilities are located underground. The system favors lean production and direct sales. Newly
established transport systems have improved the accessibility of goods and people to Westland.
Products are shipped by electric trucks to clients.
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These vertical production factories are the epitome of the fourth industrial revolution. They are
not only highly automated systems but also self-sufficient (Fig. 4.7). They rely on sustainable
resources such as solar and wind harvesting technologies as well as geothermal systems to meet
their heat and energy demands. Rain water is collected and grey water is purified and used for
irrigation. These systems supply surpluses of water and energy to the grid. Aquaculture systems
are also employed for the purification of water and the provision of food.
FIGURE 4.7. IMPLICATIONS
OF THE SCENARIO ON
NATURAL RESOURCES
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This scenario ensues from stringent policies that complicates the acquisition of permits for the
establishment of greenhouses or for the purchase of land for agriculture purposes.

Scenarios

FIGURE 4.8. IMPLICATIONS OF
THE SCENARIO ON NATURAL
RESOURCES
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RELATION TO MUNICIPAL AND GROWERS’ GOALS
FIGURE 4.9. IMPLICATIONS
OF THE SCENARIO ON
GOALS
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Scenario B satisfies most goals yet does not account for diversity of products (Fig. 4.9). The use
of vertical stacked growth systems restrains the production of vegetables and large potted plants
and focuses on small annual plants and seeds. The scenario exhibits highly efficient and automated systems that eliminates labor. Hence, the social fabric and cohesion may be threatened.

Scenarios

SCENARIO C
THE INTEGRATED SCENARIO
FIGURE 4.10. THE INTEGRATED SCENARIO

In 2040, production have become a conspicuous and ubiquitous process. It has been combined
with residential and commercial premises. The fusion of land-uses is supported by multi - level
automated technologies and advanced production systems (Fig. 4.10). Production spaces are
further integrated in the city. Horizontal as well as vertical production systems placed at street
level manifest to the public. The scenario supports mixed- use neighborhoods and emphasizes
local production through private gardens, productive green walls, and green roofs. These spaces
engage the community and sustain an inclusive society.
Diversified forms of production are maintained to support the alimentary needs of surrounding
residents. Just-In-Time production is adopted. Production facilities provide jobs and reduce the
carbon foot print by bringing employees closer to their workplace. Highly automated production
systems come at the expense of low skilled menial jobs. Some activities and systems nonetheless
still require manual labor.
The scenario enhances accessibility to Westland by proposing new public modes of transportation. It transforms the Flora Holland area into a tightly-knit space with new patterns and uses.
Neighborhoods in this scenario strive to become self-sufficient areas where heat and energy are
provided from renewable resources. Harvested rainwater and grey water are purified and re-used
for irrigation (Fig. 4.11). Streets are equipped with constructed wetlands and rainwater gardens to
mitigate floods.
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FIGURE 4.11. IMPLICATIONS OF THE SCENARIO ON NATURAL RESOURCES
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Scenarios

RELATION TO MUNICIPAL AND GROWERS’ GOALS
FIGURE 4.12. IMPLICATIONS OF THE SCENARIO
ON GOALS

Scenario C satisfies most of the municipal and growers’ goals (Fig. 4.12). It lags in the attainment
of a fully circular system and thus production costs pertaining to energy are still accounted for.
Manual labor is still needed for the production of certain crops. Hence, labor costs are not fully
eliminated in this scenario
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SCENARIO D
THE WESTLAND’S PRODUCTIVE LOWLINE
FIGURE 4.13. WESTLAND’S
PRODUCTIVE LOWLINE

In 2040, spaces occupied by greenhouses have been freed for commercial and residential premises. Multi-layered and horizontal production systems coalesced under transport corridors and
networks in Westland (Fig. 4.13 ). Production spaces have shifted underground with the help of
LED lights and advanced farming technologies. This scenario ensues from the lack of open space
in Westland and the need for certain production firms to expand horizontally.
Underground production systems are limited by the width of roads and allow for year-round diversified crop production. They emphasize lean Just-In-Time production. Production ranges from the
cultivation of seedlings to large potted plants and vegetables. The system vertically separates and
completely isolates production from other uses. Therefore, it radically alters the image of Westland and its current fabric. The Flora Holland area accommodates residential premises with some
commercial activity at street level. Low-skilled laborers are still required to perform certain tasks
while highly trained professionals supervise and maintain the system.
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These systems remarkably reduce heating costs and rely on greywater from the above housing
stock to meet their irrigation demands (Fig. 4.14). Precision irrigation systems are utilized and
stormwater is also collected and purified for residential and productive uses. Heat in the summer
is stored and utilized in winter for heating the underground productive corridors. Geothermal energy is also exploited and used for heating houses and underground areas. Energy is supplied from
the grid and from sustainable resources.

Scenarios

FIGURE 4.14. IMPLICATIONS OF THE SCENARIO ON NATURAL RESOURCES
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RELATION TO MUNICIPAL AND GROWERS’ GOALS

FIGURE 4.15. IMPLICATIONS OF THE SCENARIO
ON GOALS
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Scenario D satisfies most of the municipal and growers’ goals yet fails to bundle activities by isolating production in underground tunnels (Fig. 4.15). Certain production systems in this scenario
require labor and thus labor costs are not completely eliminated. The scenario utilizes geothermal
energy for the production of heat yet also relies on energy from the local grid. Hence, the scenario
slows the shift to circular and sustainable practices.

Scenarios

CONCLUSION
FIGURE 4.16. COMPARISION OF SCENARIOS WITH
GOALS

Chapter 4 projected scenarios for Westland. Explorative-external scenarios were employed to
envision multiple plausible futures in the context of greenhouse automation. These scenarios
assume certain input and consider contextual changes such as trends and technological developments that are beyond the urban designer’s control. In this regard, trends and drivers - such as
economies of scale, shortages of labors, energy policies - that influence the site and the deployment of automated technologies in greenhouses were considered. In addition, developments in
greenhouse automated technologies were documented to understand how could the rearragment
of these technologies alter or produce new spatial outcomes. With the knowledge gained in chapters 1 and 2 and with the documented technologies and trends, four scenarios, with a time horizon
set to 2040, were envisioned for Westland namely (1) The Extrapolated Scenario, (2) Integrated
Production, (3) The High-Rise Capitalist and (4) The Westland’s Productive Lowline. These scenarios present variations of the urban, productive and landscape elements. New spatial outcomes
ensue from altering certain ‒ urban, productive and landscape ‒ parameters, reorganizing similar
automated technologies and considering social as well as economic trends. Narratives were used
to delineate each scenario.
The evaluation of the scenarios showed that Scenario C, which integrates production with other
mixed premises, is the most desirable scenario. Scenario A, a mere extrapolation of the current
conditions, fails to attain most of the goals. Scenario B, a highly automated vision for Westland,
threatens different social groups by automating the production process and eliminating the need
for low and medium-skilled workers. Scenario D, which favors underground production, fails to
attain complete circularity and conceals production from other premises. The scenarios highlight
new goals and values that should be taken into consideration in the context of automation. The
goals and values are discussed in detail in Chapter 6. Before proposing a new vision for the Westland, a detailed analysis is required to understand the challenges and opportunities of the area.
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5

DETAILED ANALYSIS: CHALLENGES &
POTENTIALS OF WESTLAND
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Challenges & Potentials of Westland

ANALYSIS
FIGURE 5.1. SPATIAL LIMITATIONS

As discussed in Chapter 1, the municipal plan overlooks the phenomena of automation in Westland. The proliferation of automated technologies has supported the growth and expansion of the
horticultural cluster. These technologies impact the urban space and the area’s social dynamics.
Previous chapters have described and documented the phenomena of greenhouse automation
in Westland. Scenarios were formulated in the context of greenhouse automation to understand
potential and latent spatial and socio-economic implications of technologies on the area. However,
a clear understanding of the territory is required before reconsidering and proposing a new vision
for Westland that acknowledges the emergent phenomenon. Hence, a SWOT analysis has been
devised to further understand the potentials and challenges in the area.
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WEAKNESSES, LIMITATIONS AND
THREATS
SPATIAL LIMITATIONS
Westland houses a prodigious greenhouse cluster making it with Oostland the biggest producer
of vegetables and ornamental plants in the Netherlands (MUST Stedebouw, 2015). This cluster
expanded throughout the years to encroach on residential towns (Fig. 5.1). Westland owes its
compact spatial clustering of greenhouses, the largest in the Netherlands, to the concentration
of logistical facilities and auction houses. This proximity between production and service sectors
underpinned the spatial distribution of greenhouses and emphasized the spatial character of the
area. It engendered a specific “design intelligence”, a network of greenhouses that derives its
robustness from its spatial configuration and relational positioning to other actors in the chain.
The concentration of activities is a unique characteristic that the municipality strives to maintain.
However, the spatial compactness and ubiquity limits the amount of open space available. A
comparison between the major horticultural producing regions in the Netherlands revealed that
Westland-Oostland area ranked lowest with only 443 hectares of available open space (MUST
Stedebouw, 2015). Greenhouses located in the area face restrictions with regards to their expansion. These restrictions limit efficient and sustainable production and thus minimizes economic
and technological viability (Breukers et al., 2008). Recently, Westland has lost many vegetable
growers and companies to the North due to the spatial confines that limit expansion. The tensions
and competition between greenhouses and residential areas are increasing especially with new
plans to restructure and modernize 800 hectares of greenhouses while also introducing 1000 new
homes (Gemeente Westland, 2013). The limited availability of land engenders the use of efficient
multi-layered cultivation systems that save space while increasing productivity. It also encourages
underground storage of water and heat systems as well as the integration of different functions
such as production, living, and recreation (Breukers et al., 2008).
The restructuring of the cluster is critical due to scattered private housing, varying scales of greenhouses, ownership and underlying polder structure. The greenhouse cluster derives its spatial
configuration and arrangement from the organization of the terrain and polder structure (Fig. 5.2).
The landscape determines the parcels’ area and cultivation techniques thereby influencing the
size of greenhouses. The current spatial structure cannot support the demands of modern greenhouse horticulture. Taking into consideration the underlying terrain during restructuring enables
the expansion of greenhouses and establishes regions with strong horticultural specialization.
Certain greenhouses in Westland are formed by mergers between neighbors while others are
privately owned family businesses with distinct specializations. Family businesses engendered
the rise of independent houses near areas of production or along corridors of transport (Fig. 5.3).
These practices resulted in a scattered distribution of private housing that complicates restructuring.
Westland is designated as a Greenport area; hence, local planning policies favor the restructuring
of greenhouses to maintain productivity and competitiveness. However, the acquisition and transformation of rural land into residential areas is currently an expensive undertaking.

INFRASTRUCTURE
The infrastructural network in Westland is geared towards the freight and agro-industrial sectors
(Fig. 5.2). The current widenings of the N 213 and N 223 transport corridors enhanced their
connection to the regional roads, A20 and A4. An internal “butterfly structure” consisting of the N
213, N 211, N 220, and N 222 is occupied by cars and freight trucks. Cars are the primary mode
of transport as Westland is poorly served by public transport. The common form of public transportation is the bus. The latter mainly serves the cores such as Naaldwijk and ‘s Gravenzande
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FIGURE 5.2. THE STRUCTURE OF THE
CLUSTER IS INFLUENCED BY THE
DRAINGE PATTERS
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FIGURE 5.3. TYPICAL
PLOT IN WESTLAND
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whilst the industrial and commercial areas around Honderland, Hoek van Holland, and Monster
are poorly connected. Rapid transit and light rail are lacking in Westland with the exception of the
Hoekse Line (Hoekse Lijn) that connects Hoek van Holland to Schiedam and Route Tram 17 that
links Wateringen to The Hague.
The capacity of certain inner roads is inapt for the freight industry. The narrowness of some thoroughfares does not allow for sidewalks and bicycle lanes and exposes cyclists as well as pedestrians to vulnerabilities. The freight sector puts a huge strain on roads and increases traffic. Growers
often deliver their products to auction facilities and trade points while also receiving freight trucks
that drive around to pick up orders.

ENERGY
Prior to 1970, the greenhouse sector consumed large amounts of fossil fuels contributing to the
increase of CO2 levels (Altes & Van Rij, 2013). Since then, the European Union (EU) introduced
stringent regulations to reduce CO2 levels and eliminate unsustainable practices. The GlaMi convention was also set to target the energy and environmental performance of greenhouses. It listed
a number of objectives to transition to sustainable modes of energy, increase energy efficiency
and reduce the use of pesticides, phosphates and nitrogen (Breukers et al., 2008).
Intensified production, artificial lighting and automation consume great amounts of energy. High
electricity prices forced growers to resort to cogeneration, also known as Combined Heat and
Power (CHP), to produce heat, CO2 and electricity from the combustion of natural gas (Fig. 5.4).
This practice enabled greenhouses to sell excess electricity back to the grid and compensate for
the losses in production costs. Greenhouses failed to attain targets for energy sustainability and
transformed into producers of electricity. The loads of energy produced through cogeneration
exceed the demand and capacity of the high voltage grid in Westland (Breukers et al., 2008). The
use of artificial lighting in greenhouses results in lighting nuisances and increases the demand for
energy. The high number of aging greenhouses also increase the demand for heat and energy
(Fig. 5.4).
The type of crop and the size of greenhouse do impact the energy demand. Large vegetable
producing greenhouses require high amounts of energy. Most of these greenhouses are located
east the cluster (Fig. 47)

WATER
Several production firms in Westland store rainwater and employ purification techniques for re-using irrigation water. However, the harvested water is insufficient when periods of drought converge
with periods of growth (Römgens & Kruizinga, 2013). Purified wastewater from the Harnaspolder Wastewater treatment facility is being tested for the irrigation of commercial greenhouses.
Demineralized water is also being studied as a source of irrigation. To achieve self‒sufficiency
in Westland, certain measures are still required such as the abatement of water pollution and a
greater storage of rainwater. Due to the lack of open spaces and pervious surfaces, Westland is
under a constant risk of flooding (Fig. 5.4). Water canals in the area require widening to accommodate stormwater.
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FIGURE 5.4 MAP OF WEAKNESSES AND THREATS
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LABOR AND THE RISE OF AUTOMATION
FIGURE 5.5. GREENHOUSES WITH THE HIGHEST
HEATING REQUIRMENT

The Westland is home to 104,302 inhabitants of which 14% are immigrants (CBS, 2015) (Fig.
5.6). Most immigrants arrive from European countries (mostly East Europe) and Morrocco. The
agriculture sector employs a rising number of temporary workers, 60% of which are foreigners
(Kalkhoven & van Uitert, 2016). However, the deployment of automated technologies risks low
skilled jobs maintained by immigrants. Kalkhoven and van Uitert (2016) have reported scale
expansion, technologies, and mechanization as the major causes of unemployment. The advent
of automation pushes to the forefront questions about the future of work and the alternatives that
temporary or permeant workers have.
A horticultural career in the Netherlands is not well perceived among Dutch youth who regard
the latter an unfavorable profession (Geerling-Eiff, 2015). Public perception of the greenhouse
horticultural cluster in the Netherlands is also poor due to the rise of illegal employment among
migrants. These negative images resulted in shortages of local and high-skilled labor in the agricultural sector. The accession of Poland and other European countries to the EU in 2003 enabled
EU migrants to work under the Collective Labor Agreement (CAO) and engendered a rise in the
number of temporary workers employed by agencies (Breukers et al., 2008). The horticulture sec107
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NUMBER OF EMPLOYEES BY SECTOR IN AGRIBUSINESS IN THE
PROVINCE OF SOUTH-HOLLAND VS. RISK OF AUTOMATION
HIGH

1
0.8
0.7

0.8

RISK OF AUTOMATION

0.6
0.5
0.2

LOW

0.1

AGRICULTURE, HORTICULTURE & FISHERIES
30,000

FOOD INDUSTRY
20,000

SERVICES &
RESEARCH
10,000

WHOLESALE
TRADE
37,000

RETAIL TRADE
65,000

AGRI-MANUFACTURING
1,500

SOURCE. cbs (2016).Monitor Internationalisation 2016-II Agribusiness. the hague, netherlands: statistics netherlands
DELOITTE (2014). De impact van automatisering op de Nederlandse Arbeidsmarkt Een gedegen verkenning op basis van Data Analytics. AMSTELVEEN, THE NETHERLANDS:
AUTHOr
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TOP. FIGURE 5.6. POPULATION DENSITY & MIGRANTS IN WESTLAND BELOW. FIGURE 5.7. NUMBER OF JOBS IN
THE PROVINCE OF SOUTH HOLLAND AND THEIR RISKS OF AUTOMATION
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FIGURE 5.8. MAP OF
OPPORTUNITIES AND
STRENGTHS

tor is considered a labor-intensive industry whereby 25% of the total wage costs are associated
with hiring laborers (Breukers et al., 2008).
New stringent regulations with regards to migrant workers in the Netherlands led to a shortage of
labor in the horticultural and construction sectors (Meindertsma, 2016). In light of these conditions, growers resorted to machinery and robotization to compensate for shortages of labor. The
adoption of automated technologies leads to economies of scale and higher annual gross sales,
particularly at large greenhouses (Posadas, 2012). Greenhouses in the Westland are considered
spaces of co-creation whereby human laborers share space and work with machines. The proliferation of automated technologies in the greenhouse cluster triggers the demand for high-skilled
workers (Breukers et al., 2008).
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OPPORTUNITIES AND STRENGTHS
ENERGY
The greenhouses’ location enables the harvesting of solar radiation for heat production and allows
greenhouses to become sustainable producers of food and heat. This approach enhances the
public’s perception of the greenhouse sector, which was long regarded as an unsustainable industry (Woltjer & Van de Peppel, 2003). The use of geothermal energy, heat storage tanks, residual
heat, as well as CO2 traded and transported from gasification plants at the Port of Rotterdam has
admittedly lowered the levels of electricity and CO2 consumption.
A huge opportunity for the use of geothermal energy could be benefitted from in Westland’s Eastern and Northern areas (Fig. 5.8). The current CO2 network partially supplies Westland’s horticultural cluster with heat and CO2 (Fig.5.8). Major advancements need to be made to uninterruptedly
supply CO2 to the cluster.

LANDSCAPE
Existing Natura 2000 sites in Westland provide outdoor recreation spaces and opportunities for
leisure (Fig. 5.8). The main green blue infrastructures in the area include the dunes, Staelduinsebos, Wollebrand, Prinsenbos and the meadows separating the Westland from Midden Delfland.
Cycle routes are not always linked along different recreational areas especially on the Maasdijk.
Dikes and the dunes protect the Westland and lend it a special landscape character.

KNOWLEDGE AND INNOVATION
The greenhouse horticultural sector is considered a highly innovative as well as a prominent
sector in the province of South Holland (Breukers et al., 2008). Product and process innovations
include the mechanization and automation of sorting systems, the introduction of automated
guided vehicles (AGVs), the development of new plant varieties, etc. The increasing competition
forces growers to differentiate their products and improve their production processes by investing
in robotization and equipment that increase profit (Breukers et al., 2008). Concurrently, these investments enable growers to reduce labor and energy use. To support innovation in the agro-food
sector, the Dutch Smart Industry has assigned a Freshteq fieldlab in Westland. Companies collaborate in this fieldlab to develop innovative systems based on smart technologies and partnerships
with local parties (Janssens et al., 2016). Educational facilities targeted towards the horticulture
greenhouse sector in Westland remain sparse. In 2017, the World Horti Center was established
as an educational and professional hub that encourages innovation and disseminates knowledge.

REGIONAL OPPORTUNITIES
Regionally, Westland could benefit from various resources and opportunities to achieve circularity
and support automation (Fig. 5.9). For example, the proliferation of industries at the port of Rotterdam may supply the area with uninterrupted CO2 and heat to meet its demands. Wind turbines
lined along the Rhine river constitute another source of sustainable energy.
Natura 2000 sites form part of a larger ecological corridor. An extensive network of trains, trams
and metros is established around Westland and could ease access to jobs in the area. However,
the Westland is not well connected to the regional public networks. Various research institutions
are also located in Delft, The Hague, and Rotterdam along the Knowledge Axis proposed by
the Strategy of South Holland (Fig.5.10). These institutions support knowledge and innovation
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FIGURE 5.9. MAP OF REGIONAL OPPORTUNITIES
AND STRENGTHS

in the horticultural cluster. An exchange of knowledge and research would optimize production,
bolster the leading position of the cluster, and support the shift to sustainable and technologically
advanced modes of production. Finally, clusters of logistics companies and auction houses would
support the exchange of produce. The Cool port at Waalhaven currently processes exports and
imports of fruits and vegetables to and from the Netherlands. As part of the fresh corridor project,
a Coolport has been proposed near Hoek van Holland to expedite the supply of products, reduce
costs, and abate carbon emissions (Amsterdam Consultants, 2017). The proposed port aims at
connecting the production, trade and logistics industries to increase efficiency.

CONCLUSION
Prior to rewriting or proposing a new vision for Westland in the context of greenhouse automation,
it was important to consider in chapter 5 the challenges and potentials in the site. The analysis not
only highlighted the strengths and weaknesses of the site but also emphasized new stakeholders
and luring risks if the implications of automation are not mitigated.
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FIGURE 5.10. MAP OF REGIONAL OPPORTUNITIES
AND CIRCULAR EXCHANGES BASED ON THE STRSTEGY MAP FOR SOUTH
HOLLAND

Challenges. Westland is a leading Greenport that currently struggles with the lack of space. This
challenge hampers the clusters growth and impedes greenhouse owners from expanding their
production firms. It also risks Westland losing productive companies that are vital to maintain its
leading position. Despite municipal plans to restructure the cluster, the reorganization is critical
due to scattered private housing, varying scales of greenhouses, ownership, mergers and underlying polder structure. Westland is poorly served by public transport and emphasis is given to
private transport. Due to narrow roads in production areas, recent road widenings have set to enhance accessibility for logistics and horticultural companies. The proliferation of CHPs – that burn
natural gas to produce heat, CO2 and energy- and the large number of old greenhouses hamper
the shift to renewable resources. The limited number of open spaces and the narrow water canals
increase the risk of flooding. Emergent greenhouse technologies also present dire challenges
as these machines mostly substitute low-skilled labors in greenhouses. These low skilled jobs in
Westland are mostly occupied by immigrants particularly women.
Potentials. On the other hand, Westland can benefit from the geothermal potential and the
established CO2 network that conveys CO2 from the Port of Rotterdam. Westland benefits from
its proximity to the Port of Rotterdam that allows it to be part of the Heat Roundabout, where heat
generated from industries at the port are supplied to greenhouses and residential areas. This strategic location facilitates also the flow of products to and from Coolports. The various open spaces
in the area can be emphasized and are currently part of a larger ecological network that surrounds
Westland. Various research and educational institutions in Westland’s context support innovation
and the adoption of automated technologies in the cluster. These institutions buttress the Greenport leading position. The extensive transport network could ease access to jobs in Westland.
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A NEW READING OF THE TERRITORY
In chapter 1, the strategic plan proposed by the municipality was discussed extensively. The plan
aimed mainly at restructuring and modernizing the greenhouse cluster, enhancing accessibility,
and accelerating shifts to renewable energy resources (Gemeente Westland, 2013). However,
the vision overlooked automation, a major phenomenon proliferating the horticultural cluster. This
phenomenon induces shifts in production patterns which are reflects in the production of space
and the social fabric. The literature review in chapter 2 highlighted the socio-economic implications of automation and a decoupling between production and job opportunities in the horticultural
sector was identified. Case-studies illustrated the effects of automation on physical form and on
the production of new spatial typologies. The analysis of greenhouse sizes proved that automation
induced changes in production patterns that conditioned and impacted urban space; hence the
need for urban designers to act and address these territorial changes. Scenarios were formulated
to envision possible futures in the context of greenhouse automation. Different spatial outcomes
were obtained by taking into consideration certain parameters, technologies and trends. Growers’
goals and the municipal vision were assessed against each scenario. A scenario which favors,
an integrated approach, proved to be more desirable that others for Westland. Subsequently, a
detailed analysis of the area showed that other actors such as immigrants and low-skilled laborer
should be taken into consideration. The analysis highlighted the importance of the green and blue
infrastructures in Westland as spatial organizing elements that offer new possibilities for restructuring the area while providing open spaces for recreation and leisure activities.
Based on the previous phases, new goals were added to the existing set of goals proposed by the
municipality and the growers (Fig.6.1). These goals address the spatial and socio-economic implications induced by automation and highlight the need for diverse jobs in the area. This main aim
is achieved through a series of minor goals that seek to attract new companies specializing in the
robotics and agro-industrial sectors. Analysis exhibited shortages of high skilled-workers. Hence,
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FIGURE 6.1. NEW GOALS
DERIVED FROM THE
DETAILED ANALYSIS AND
THE SCENARIOS

the goals aim at attracting professionals by developing research and education institutions and
diversifying job opportunities in Westland. The goals assume landscape as an underpinning that
supports the restructuring and the spatial organization of the area. Agro-tourism and recreational
activities are improved to serve residents and immigrants alike. These stakeholders were not explicitly accounted for in the municipal vision. Creating new job opportunities through agro-tourism
and recreation helps the Westland retain low skilled workers and migrants who might lose their
jobs in the future for automation. Light rail connections that improve public transport for residents
are also emphasized. These new goals are based on a set of values that shift the focus from
production and profit-making to the people and the landscape (Fig.6.2). Examples of these values
include social cohesion, environmentalism, social inclusiveness, integration of immigrants, etc.
The municipal vision details different aims yet is explicit only about the achievement of some
objectives. The vision and strategy illustrate solutions for enhancing accessibility, restructuring the
cluster, and shifting to sustainable resources such as decentralized geothermal areas. The vision
adopts the transport network as an underpinning that dictates the restructuring of the area. In addition to overlooking the phenomenon of automation, the vision fails to clearly address other goals
such as the landscape, the immigrants, etc. Based on the new goals and the derived values, a
new reading of the territory is proposed. Four major elements are emphasized namely the greenhouses, the landscape (green+ blue infrastructure), the existing nodal towns and the networks.
Strengths and weakness of each components are highlighted through a series of diagrams that
culminate to a solution pertaining to that element. This solution is in accordance with the previously set values and goals. A series of voids are derived after merging the four elements. These
voids are the basis for a new strategy for the areas. This framework arms the Westland against
radical changes by shifting the focus to other parameters along with production. The voids are not
vacant spaces – they currently host productive premises.
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EXISTING VALUES

PROPOSED VALUES

FIGURE 6.2 EXISTING VS. PROPOSED VALUES
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A

B
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C

VISION

AGE OF GREENHOUSES
BUILT BEFORE 1990

AUTOMATION IN GREENHOUSES

SIZE OF GREENHOUSES
LESS THAN 2 HA

AUCTION HOUSES

LEFT. FIGURE 6.3 GREENHOUSES
ALL PHOTOS ARE BY AUTHOR EXCEPT FOR FIGURES A,B & C FIGURE A: Weather is little worry for farmers in Westland, where 80 percent of cultivated land is under greenhouse glass. The region accounts for nearly
half of the Netherlands’ horticultural production. (Locatelli, 2017); FIGURE B: Furrows of artificial light lend an otherworldly aura to Westland, the greenhouse capital of the Netherlands. Climate-controlled farms such as these
grow crops around the clock and in every kind of weather. (Locatelli, 2017); FIGURE C: Nederland, Zuid-Holland, Gemeente Westland (Swart, 2013).
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NODAL TOWNS IN A SEA OF GLASS

Westland was dubbed “The City of Glass” due to the profusion of
greenhouses. The area encompasses a mixture of greenhouses both
old and new. The production firms vary in size, year of construction,
and the plant type produced. Having different greenhouses of different
sizes, specialty, and age complicates the restructuring process and the
reorganization of the cluster.
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+
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+

NATURA 2000 AREAS

x 100 =

~ 11 %
OF WESTLAND’S AREA IS DEDICATED FOR
PROTECTED LAND AND RECREATIONAL
AREAS

EXISTING OPEN SPACES

LARGER GREEN NETWORK

AGRICULTURAL USE
FOREST
PARKS & RECREATIONAL USES

EXISTING BLUE INFRASTRUCTURE

RISK OF FLOODING

LEFT. FIGURE 6.4 GREEN+ BLUE INFRASTRUCTURES
FIGURE A. GOOGLE STREET VIEW POELKADE (GOOGLE,N.D). FIGURE B. GOOGLE STREET VIEW NIEUWE VART (GOOGLE,N.D). FIGURE C. GEMEENTE WESTLAND (SWART, 2013). FIGURE D. WOLLEBRAND
PARTY & WATERSKY CENTER (ROSDORFF, 2017). FIGURE E. WOLLEBRAND-WESTLAND-10 (VAN DER HOUT, 2015). FIGURE F. WOLLEBRAND - THE NETHERLANDS-2 (2) (VAN DER HOUT, 2015). FIGURE
G. STAELDUINSE BOS-4 (VAN DER HOUT, 2016). FIGURE H. KRAAIENEST-DE LIER-9 (VAN DER HOUT, 2016). FIGURE I. PRINSENBOS - WESTLAND-8 (VAN DER HOUT, 2015). FIGURE J. PLAS VAN ALLE
WINDEN WESTLAND-5 (VAN DER HOUT, 2015). FIGURE K. POLDERLANDSCHAP MIDDEN-DELFLAND, SLOOT (VAN REEKEN, 2014). FIGURE L. PHOTO BY AUTHOR. FIGURE M. MIDDEN-DELFLAND ‘T
WOUDT-7 (VAN DER HOUT, 2015). FIGURE N. PRINSENBOS - WESTLAND- 5 (VAN DER HOUT, 2015).
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PROPOSED GREEN & BLUE NETWORK

Green and blue infrastructures in Westland are part of a large network that
surrounds the area. The vision proposes connecting the dunes landscape and
the Midden-Delfland protected areas through extending major water ways. It also
stretches existing green or blue infrastructures. These linear strips could later
accommodate business parks and recreational as well as agro-tourism related
activities. The proposed plan accentuates and emphasizes the blue infrastructure.
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STREET
NETWORK

EXISTING
LANDUSE

OPEN
SPACES

POPULATION
DENSITY

NAALDWIJK

'S-GRAVENZANDE

DE LIER

WATERINGEN

MONSTER

MAASDIJK

POELDIJK

HONSELERSDIJK

KWINTSHEUL

RESIDENTIAL

HISTORIC CENTER

COMMERCIAL AREA

SPORTS FIELDS

INDUSTRIAL

= 100 I / km2

LEFT. FIGURE 6.5 NODAL TOWNS
FIGURE A,B,E,F,M,N,O,P. PICTURES BY AUTHOR.FIGURE C. S-GRAVENZANDE (LEMMENS, 2014). FIGURE D. MARKTPLEIN ‘S-GRAVENZANDE (WESTLAND VERSTANDIG,
2016). FIGURE G. KERST HIGH TEA BIJ DE BONGAARD IN DE LIER (HIGH TEA VRIENDINNEN, 2015). FIGURE H. DOMTOREN VAN DE LIER EN DE LEE (MINDERHOUD,
2007). FIGURE I. NEDERHOF HONSELERSDIJK (DRIES, 2006). FIGURE J. HOFSTRAAT 60 - HONSELAARSDIJK 010 (DE KOK, 2013). FIGURE K. MONSTER MOLEN (CRE127
ATIVE COMMONS 1.0, 2005). FIGURE L. VOSWIJCKSTRAAT MONSTER HET WESTLAND NEDERLAND (HOOGHIEMSTRA, N.D.).
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NODAL TOWNS IN A SEA OF GLASS

Existing nodal towns are overlaid and highlighted. Each town’s character is depicted. Towns such as ‘s-Gravenzande and Monster have maintained certain landmarks.
‘s-Gravenzande has few large apartment buildings with a small plaza. Monster encompasses parks and camping spaces near the dunes in addition to the town’s historic windmill. Naaldwijk is Westland’s dynamic core. De Lier is a small town with a specific character and a linear marketplace. While Maasdijk is relatively a newer town with newly built row
houses. Wateringen is part of Westland but merges with The Hague and is connected to
the latter through a light rail. Honselersdijk, Heenweg, Kwintsheul, and Poeldijk are small
towns that lack a center and encompass a large number of migrant workers.
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N 211 - A

N 213

N 223

N 464

VERDILAAN - NAALDWIJK
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N 222

N 467

N 211 - B

N 220

KON JULIANAWEG - ‘S-GRAVENZANDE

VISION

MAJOR HIGHWAYS
EXISTING ROADS

EXISTING NETWORK IN AND AROUND WESTLAND

NARROW ROADS FOR FREIGHT TRUCKS

LIGHT RAIL
RAPID TRANSIT METRO

WEAK BUS COVERAGE

UNSEPARATED BIKE LANES

LEFT. FIGURE 6.6 ROAD NETWORKS
PICTURES BY AUTHOR EXCEPT. FIGURE 222. Google Street View N222 (Google, n.d.) FIGURE N 220. Google Street View N220 (Google, n.d.) FIGURE N 211-B. Google Street
View N211 (Google, n.d.)
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MAJOR STOPS OR STATIONS
EXISTING ROADS - PERSONAL TRANSPORT & FREIGHT

PROPOSED TRANSPORT NETWORK

PROPOSED LIGHT RAIL IN WESTLAND
EXISTING RAPID TRANSIT

Upon overlaying and highlighting the existing nodal towns, these areas
form a platform that is permeated by new light rail lines proposed for
Westland. Major roads that connect Westland to main urban centers are
highlighted such as N 223, N 220, N 211, and N 222.
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OVERLAY OF ALL ELEMENTS

Overlaying and highlighting the existing nodal towns as well as transport and ecological networks, enclaves rise from this structure. These
enclaves are not vacant and currently encompass productive premises.
However, they may in the future hold diverse, temporal and permanent
activities and structures. These enclaves are later distinguished into
different typologies according to the goals, scenarios, and analysis.
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THE VOIDS

CONCLUSION
The analysis of chapter 5 highlighted new stakeholders and dire risks that
should be considered in the new vision. Chapter 6 exploits the potentials
emphasized in chapter 5 and addresses the challenges to propose a new
vision for Westland. This vision is based on new goals and values derived from
the policy recommendations, the literature review, the SWOT and the on-site
interviews with stakeholders. The new goals stem from a set of values that shift
the focus from production and profit-making to the people and the landscape.
They mitigate the negative effects of automation by proposing to diversify jobs,
creating equal opportunities and improving skills through education. They also
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A COLLAGE OF THE VOIDS’ EXISTING STATE

seek to respond to the demands of different stakeholders by enhancing
recreational and agro-tourism activities, proposing a public light rail network, integrating immigrants, maintain social cohesion, etc. The vision
proposed in chapter 6 is based on four main spatial elements namely
(1) the greenhouses; (2) the green and blue infrastructure; (3) the nodal
towns; and (4) the transport network. The chapter revisits the potentials
and challenges of each element and proposes in some cases new
transformations to abate challenges. Overlaying the spatial elements
results in voids. These voids are the platforms through which urban
designers could operate. These voids encompass pilot projects in which
territorial transformation could trigger change in other area through a
ripple effect.
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STRATEGIES
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STRATEGIES

PROPOSAL A. THE SPLIT
To initiate change in Westland and translate the vision into a tangible proposal
for the area, four overall strategies are tested. The previously derived voids in
Chapter 6 are the hosting sites and the basis were these strategies would be implemented. Previous analysis and proposed scenarios guide the establishment of
the overall strategies. Some strategies are proposed, evaluated and later rejected
since they fail to conform to the set criteria. The proposals are cross checked with
the previously set values and goals to attain a desirable overall strategy for the
whole site. This overall strategy, which considers the spatial and socio-economic
implications of automation, would be implemented in the voids to trigger transformations in the built environment and in the production of space.
The evaluation criteria include: enhancing accessibility, embracing automation
and sustainability, maintaining the Greenport’s leading position, diversifying jobs,
providing more housing and open spaces.

AREAS WITH HIGH GEOTHERMAL POTENTIAL

INTRODUCING A SPLIT

STEP A

STEP B
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PRODUCTIVE
AREA
A

GREEN
CONNECTION

PRODUCTIVE
AREA
A

PRODUCTIVE
AREA
B

PRODUCTIVE
AREA
B

TWO PRODUCTIVE AREAS

ADDING A LINEAR GREEN STRIP

STEP C

The first proposal suggests dividing the enclaves into two separate areas
based on the geothermal potential mapped. The isolated enclaves are highly productive areas that could benefit from the geothermal power. A green
strip is proposed in between to connect Midden-Delfland and the dunes.
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LINEAR GREEN
STRIP
RECREATION
+
HOUSING

EXISTING OPEN SPACES

STEP D

PROPOSED GREEN CONNECTION

STEP E

Looking at the green areas in Westland, the new proposal could link Het
Kraaienest, Wollebrand and the dunes through a linear green strip. The strip
not only accommodates recreational areas but also new as well as existing
residential areas. The strip is proposed above the area with the lowest geothermal potential.
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PRODUCTIVE
AREA
A
PRODUCTIVE
AREA
B

FLOW OF MATERIAL AND EXCHANGE BETWEEN
PRODUCTIVE AREAS

ENCROACHMENT OF PRODUCTIVE AREAS ON
GREEN STRIP

STEP F

Ultimately, the separate productive areas will encroach on the green linear
strip proposed. Given that the isolated enclaves are horticultural productive
areas that accommodate greenhouses, there is a big possibility that the productive sites will impinge on the green strip to connect. Hence, this proposal
is not a desirable overall strategy for Westland.
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UNDESIRABLE PROPOSAL
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EXISTING OCAP CO2 NETWORK

INTRODUCING A SPLIT

STEP A

STEP B

PROPOSAL B. FROM THE
GROUND UP
This proposal is based on the established CO2 network; hence the name
From the Ground Up. The productive area benefits from the CO2 network
underneath. The gas is supplied from the Port of Rotterdam.
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LARGE GREENHOUSES UP TO 10 HA

MUNICIPAL PROPOSAL

MEDIUM-SIZED GREENHOUSES UP TO 6 HA

PROJECTING MUNICIPAL PROPOSAL ON
ENCLAVES

SMALL-SCALE GREENHOUSES

STEP C

Upon evaluation, it is noted that the proposed overall strategy is similar to
the municipal’s strategy. The latter divides the area into three typologies
based on the transport network. The municipal strategy seems to be very
much based also on the existing CO2 network. The municipal proposal divides the areas into: 1) a highly productive area with a maximum greenhouse size of 10 hectares; 2) an area with medium production with a maximum greenhouse size of 6 hectares; 3) an area with light production with a
maximum greenhouse size of 3 hectares. This division seems to follow the
CO2 network in the area and not only the transport network. Due to similarities, the three typologies delineated by the municipality are projected on the
newly derived voids.
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UNDESIRABLE PROPOSAL

This proposal, as previously mentioned in other chapters favors economic
and market-oriented values geared towards profit making and optimization
of production. It mainly focuses on accessibility and networks that improve
production and profitability without taking into account the landscape, other
stakeholders or the phenomenon of automation. Hence, this proposal is not
a desirable overall strategy for Westland.
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EXISTING PRODUCTIVE VOIDS

EXISTING MAJOR ROADS

STEP A

PROPOSAL C. THE LOWLINE
The proposal is inspired from “Westland’s Lowline Scenario”. This scenario suggests placing all productive areas underground ‒ beneath transport
networks. Through a quick calculation exercise, it is concluded that area
of the resulting enclaves or voids is 49.28 square kilometers whereas the
area of the major roads combined in Westland is 2.4 square kilometers. To
fit all of Westland’s productive area, 20.5 times the existing major roads are
required.
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+
GREENHOUSE

=
ROAD

x 20.5 =
2.40 km2

146

UNDERGOUND
GREENHOUSE

TO FIT ALL
PRODUCTIVE
VOIDS

STRATEGIES

UNDESIRABLE PROPOSAL

Although it provides an increasing number spaces for housing and recreation that would cater for Westland’s housing and open space shortages,
the assessment of this proposal proves that it fails to maintain the Greenport’s leading position as it cannot accommodate all of Westland’s production requirements under existing transport networks. In addition, shifting
production underground is an undertaking that is hard to achieve and that
requires major shifts in flows as well as extensive negotiations. Hence, the
proposal is deemed undesirable.
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EXISTING PRODUCTIVE VOIDS

INTRODUCING A SPLIT

STEP A

PROPOSAL D. THE FLIP
The fourth proposal is named “The flip”. This proposal suggests overlaying
or “flipping” the western enclaves on the eastern ones. A specific line divides
the two areas.
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STEP A. THE VOIDS

STEP B. THE SPLIT

24.20 km 2

25.08 km 2

STEP C. CALCULATIONS
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FLIP!
NORTH

SOUTH

The line divides the enclaves or voids into eastern and western areas. To flip
the eastern part on the western part it was important to calculate if the former fits the latter. Through a quick calculation exercise, it is concluded that
the eastern part amounts to 24.20 square kilometers whereas the western
part measures 25.08 square kilometers. Hence, the eastern part fits or could
be vertically overlaid on the western part. This approach is also similar to the
“High-Rise Capitalist Scenario” which assumes vertical staking to fit highly
specialized productive premises.
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PROPOSED MUNICIPAL HEAT NETWORK

EXISTING OCAP CO2 NETWORK

LARGE GREENHOUSES

AUCTION HOUSES

IMPLEMENTED INFRASTRUCTURAL PROJECTS

RECREATIONAL SPACES
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THE FLIP PROPOSAL

152

The reasons that justify the split or division at this site are manifold. First, the split is
along a proposed linear infrastructure that includes the heat network line and the electrical high line. The split divides the highly productive area allocated west the cluster
from its eastern counterpart. The split emphasizes the west as a highly productive area
due to the established CO2 network, the high geothermal potential, and the larger
number of auction facilities. The western area had recently a number of infrastructural
projects with larger roads that accommodates freight trucks; hence the line divides
between a west with immense infrastructural projects and an east with narrower roads.
The eastern area encompasses a larger number of recreational areas within the municipal boundaries and thus has a higher potential to transform into a recreation area.
If the eastern part is projected vertically on the western part, what happens to the
emptied eastern area? While the western area becomes a highly productive cluster
characterized by vertical growth, the eastern part transforms into either an integrated
area or into recreational spaces with living premises.

STRATEGIES

WORK

THE
MEGA-MACHINE

RESEARCH & EDUCATION DISTRICT
CENTRAL PRODUCTION DISTRICT

VS.

SOUTHERN AREA. THE MEGAMACHINE

CENTRAL BUSINESS DISTRICT

LEISURE
CIVILIZED
TAKEOVER

INTEGRATED PRODUCTION
EXTENSION AREAS WITH RECREATION & AGRO-TOURISM ACTIVITIES

NORTHERN AREA. CIVILIZED TAKEOVER
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FIG 7.1. MUNICIPAL DESIGNATION OF AREAS WITH OLD
GLASS

FIG. 7.2. CLASSIFICATIONS OF MUNICIPAL
VISION “WESTLAND 2030”
MUNICIPAL CLASSIFICATION OF AREAS FOR
HOUSING & LONG TERM DEVELOPMENT
SITES FOR DEVELOPMENT AS BUSINESS
PARKS

LEFT. FIG 7.3.OLD AND SMALL
GLASSHOUSES

STRATEGY FOR SELECTING PILOT
PROJECTS
After deciding on the overall strategy where it was suggested to split Westland and
flip greenhouses from the northern part to the southern part, a process was followed to choose potential sites that would activate change in Westland. The trigger
areas, as previously mentioned in chapter 3, are pilot projects to test whether or
not the strategy would work. Before selecting the potential sites, Westland Vision
2030 was reviewed again and areas that contained old greenhouses were highlighted (Fig. 7.1). Areas assigned by the municipality as future development sites
or sites for development as agribusiness parks were also taken into consideration
(Fig. 7.2).
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FIG 7.4. GREENHOUSES LESS THAN 2 HA

FIG. 7.5. GREENHOUSES BUILT BEFORE 1990

Trigger sites would majorly be selected from areas that are highly problematic and in desperate need of change. For this reason greenhouses which
were less than 2 hectares (Fig.7.4 ) as well as greenhouses which were built
before the 1990s were highlighted (Fig. 7.5). These two greenhouse characteristics are highly problematic in Westland and are spread across the whole
site. Greenhouses that were built before the 1990s are mainly located in the
northern part of Westland near coastal towns.
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FIG 7.6. GREENHOUSES BUILT BEFORE 1990 AND SMALLER THAN 2 HA

FIG. 7.8. AREAS WITH GREENHOUSES BUILT BEFORE 1990
AND SMALLER THAN 2 HA

GREENHOUSES BUILT BEFORE 1990
GREENHOUSES SMALLER THAN 2 HA
GREENHOUSES SMALLER THAN 2 HA &
BUILT BEFORE 1990

Greenhouses built before the 1990 and that are less than 2 hectares were
combined in one map (Fig. 7.6). These greenhouses are scattered along
Westland. However, these greenhouses are concentrated in the north more
than the south. Areas which fulfilled both characteristics were outlined and
assigned as potential sites (Fig.7.8). Trigger areas varied in size and location where some are situated along the coast while others in the south in
what would later become highly productive sites.
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STRATEGIES

FIG 7.9. AUCTION HOUSES & DISTRIBUTION CENTERS & THE AMOUNT
OF FREE SPACE AT EACH SITE

Before finalizing the selected potential sites, a look at the different auction
houses and distribution centers was crucial (Fig.7.9). These areas contain
a lot of free space and would also constitute potential trigger sites or test
beds. In addition, these sites are considered key points or active forms that
control flows on site. Hence, hacking or shaping these sites would trigger a
cascading or gradual transformation of different sites and would considerably affect the whole area. Many owners have moved their greenhouses to
Westland or maintained their production firms in the area due to the proximity of auction and distribution centers.
...we do not consider moving to another area as we are
keen to staying near Flora Holland
Robert Stolker ‒ Deliflor

Westland has several auction houses and distribution centers such as Flora
Holland, ABC Westland, Honderland, Westerlee, ALC Poortcamp, etc. The
municipality currently works on clearing greenhouses near Honderland to
transform the area into an agribusiness park
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MUNICIPAL AREAS FOR HOUSING & LONG
TERM DEVELOPMENT

FIG 7.10. OVERALL POTENTIAL SITES

AREAS THAT ENCOMPASS OLD & SMALL
GREENHOUSES
AUCTION AREAS & DISTRIBUTION CENTERS
SITES UNDER CONSTRUCTION
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Auction houses and distribution centers, areas assigned by the municipality
for long term development or for the creation of business parks, and areas
that contain both old and small greenhouses were combined into one map.
This map summarizes the number of potential sites or trigger points in the
area (Fig.7.10). As mentioned earlier, the overall strategy would be tested
in one of these sites where changes in one area would activate change in
other sites and ultimately affect Westland’s disposition and organization.

STRATEGIES

ABC WESTLAND

TER HEIJDE

MAASDIJK NORTH

SELECTED POTENTIAL SITES

HONDERLAND
NORTH

FIG 7.11. SELECTED POTENTIAL SITES IN RELATION
TO OVERALL STRATEGY

The overall strategy consists of flipping a site from the north – which would
later be dedicated for leisure and housing- to the south – which would become a highly productive urban site. When a site is chosen in the north, a
receiving site is chosen in the south. Greenhouses in Ter Heijde in the north
were selected to be moved to Maasdijk in the south and auction house ABC
Westland in the north was selected to be moved to Honderland in the south.
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FIG 7.12. ABC WESTLAND ISOLATED FROM THE PORT &
OTHER AUCTION HOUSES

FIG. 7.13. ABC WESTLAND FARTHEST FROM THE PORT &
OTHER AUCTION HOUSES

AUCTION & INDUSTRIAL COMPLEXES
ABC WESTLAND
PORT

The reasons behind choosing these specific pilot projects were manifold.
ABC Westland is currently isolated and located faraway from other auction
houses and distribution centers (Fig.7.12). The auction house specializes in
the packaging of fruits and vegetables imported to the Netherlands. These
imported products are transported from the Port of Rotterdam. Yet this auction house is the farthest center in Westland from the mentioned port (Fig.
7.13). Hence, moving this key site from the north to the south would constitute a major pilot project and would affect flows and transport on site.
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Ter Heijde is situated near Monster and behind the dunes where a lot of
camping sites and recreational activities are located. This site has more that
75% of its greenhouses smaller than 2 hectares of which many are empty or
used for storage (Fig.7.14). Moving such a site would provide more housing
opportunities and open spaces for tourism and recreational activities such
as camping, horse riding, biking, etc.

STRATEGIES

FIG 7.14. GREENHOUSES LESS THAN 2 HA AT TER HEIJDE

FIG 7.15. POTENTIAL SITES IN RELATION TO EXISTING
ROADS & PROPOSED TRAM NETWORK
POTENTIAL SITES - MAASDIJK NORTH & HONDERLAND
PROPOSED TRAM LINE
EXISTING TRAIN LINE
EXISTING MAJOR TRANSPORT NETWORKS

Ter Heijde would be moved to Maasdijk North. Maasdijk has a large number
of greenhouses most of which are old and smaller than two hectares. Few
large greenhouses – between 6 and 9 hectares – were recently established
in the area. However, small greenhouses outnumber large ones. In addition,
the area is well connected to the Port of Rotterdam and is located near
distribution centers in Westland (Fig.7.15). In the past few years, major road
widenings – along N223 and N220 - were executed in this area facilitating
access to freight trucks and cars.
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WESTERLEE

ABC
WESTLAND

HONDERLAND

TRANSPORTCENTRUM & ALC
POORTCAMP

FIG. 7.16. POTENTIAL SITES - MAASDIJK NORTH &
HONDERLAND - IN RELATION TO TRANSPORT NETWORKS

FIG. 7.17. LINEAR STRIP OF AUCTION FACILITIES & DISTRIBUTION CENTERS

GREENHOUSES BUILT BEFORE 1990

ABC Westland would be moved to Honderland. Part of this newly established distribution area contains old greenhouses. The municipality is currently clearing the site in an attempt to establish a business park (Fig 7.16.).
This strategic area is a point where major roads conflate and where recent
road widenings have taken place. Hence, moving ABC Westland and creating a business park would transform the site into an attractive hub and
economic district. This district connects to other distribution centers forming
a vertical linear strip and is at the center of the highly productive area (Fig.
7.17).
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FIG 7.18. RECREATION & HOUSING

A program for the different potential sites was assigned in relation to the
overall strategy. Hence, areas located in the north would be dedicated for
agro tourism and recreational activities as well as housing (Fig. 7.18 ). Since
greenhouses would be moved from north to south many spaces would become available providing opportunities to transform those sites into mixed
use areas with residential, commercial, and green premises particularly
along the coast. These activities create job opportunities and allow residents and migrants to diversify their income. These areas and green open
spaces would exhibit another image of Westland. Agro-tourism activities
would be used to introduce tourists to Westland’s rich history and commercial and recreational activities - such as restaurants, camping, bird seeing,
swimming, etc, - scattered along the coast would provide entertainment and
recreation to residents and tourists alike.
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FIG 7.19 RESTRUCTURING AND PRODUCTIVE
AREAS

Other potential sites in the south would be assigned for restructuring and
would host agribusiness companies (Fig. 7.19). These potential sites would
take in greenhouses from the north in addition to existing greenhouses.
Hence, reorganizing those areas to fit new greenhouses is compulsory.
These potential sites are part of the highly productive area (as assigned in
the overall strategy) where new and existing residential, commercial, and
productive premises are combined to form highly productive urban sites.
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FIG. 7.20 REASEARCH & AGRIBUSINESS

The final category of potential sites is assigned for education, research and
agribusiness parks (Fig.7.20). The World Horti Center has been recently
established near Flora Holland transforming the area into a future hub for
research and education. This research hub would attract companies related
to agriculture, agro-food, and automation. These agribusiness parks would
also attract highly skilled workers to Westland as well as create more job
opportunities to residents and migrants in the area and in nearby cities.
These undertakings diversify income in the area - which currently is heavily
reliant on production.
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FIG 7.21 PROJECTING TER HEIJDE ON MAASDIJK
NORTH & ABC WESTLAND ON HONDERLAND

CONCLUSION

168

Chapter 7 elaborated on four overall strategies proposed to translate the
vision and desirable scenario into a tangible plan for the area that trigger
territorial transformations. The proposals were evaluated against the goals
and values set in Chapter 6. The Split proposal was selected as it fulfilled
most of the goals. This overall strategy suggests flipping greenhouses in the
north to the south. It proposes transforming the north to a leisure area with
recreational and agro-tourism activities and the south to a highly productive
site. The strategy would be implemented in the voids previously derived in
chapter 6. Shifting or flipping greenhouses from the north to the south all at
once is hard to achieve and thus pilot areas within the voids were select to
test the overall strategy. In this regard, two pilot projects were selected. Ter
Heijde and ABC Westland in the north are moved and projected on top of
Maasdijk and Honderland respectively in the south (Fig. 7.21). It is soon noted that simply flipping existing greenhouses and warehouses from north to
south would not work out rather a strategy is required to integrate imported
greenhouses in hosting sites. New spatial approaches that consist of vertically stacking or merging elements are needed to organize the integration
processes.

PILOT PROJECTS & TYPOLOGIES

8

PILOT PROJECTS
& TYPOLOGIES
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TYPE OF CULTIVATION

OLDER THAN 1980

CUTFLOWERS

1981 - 1990

POTTED PLANTS

1991 - 2000

VEGETABLLES

AFTER 2001

SEEDLINGS / RESEARCH

AUTOMATION
GREENHOUSE WITH AUTOMATED TECHNOLOGY

PILOT PROJECTS & TYPOLOGIES
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FIG 8.1 INVENTORY OF MAASDIJK NORTH
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FIG 8.2 INVENTORY OF TER HEIJDE

YEAR OF ESTABLISHMENT

TYPE OF CULTIVATION

OLDER THAN 1980

CUTFLOWERS

1981 - 1990

POTTED PLANTS

1991 - 2000

VEGETABLLES

AFTER 2001

AUTOMATION
CUTFLOWERS

INVENTORIES OF PILOT PROJECTS
SEEDLINGS / RESEARCH
UNKNOWN

To integrate greenhouses from Ter Heijde and ABC Westland with existing production
firms in Maasdijk North and Honderland respectively, an understanding of the different
existing components on site was essential. The analysis of the different greenhouses
and packaging warehouses on each of the four sites was translated into a series of inventories. These inventories list the size of the different greenhouses, the year of construction (age), the type of cultivation, and whether or not automated technologies are
employed. The inventories clarify the landuse at each site and helps us interpret the
area’s production requirements. They provide a first picture of what could be merged,
cleared, or preserved.
The inventory of Maasdijk North (Fig. 8.1) shows that in addition to the large number
of old and small greenhouses – less than 1 hectare – the area has a large number of
vegetable and cutflower greenhouses. Among a list of fragmented small production
firms, few greenhouses larger than 6 hectares form an exception. Most of those greenhouses are for vegetable cultivation. Certain greenhouses pertain to the same owner
while others have been acquired by neighboring greenhouses and merged to form one
production firm. Most large greenhouses employ automated technologies.
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FIG 8.3 INVENTORY OF HONDERLAND

The inventory of Ter Heijde corroborates previous analysis of the area (Fig.8.2). The
site has more than 75% of its greenhouses smaller than 1 hectare. Most of the greenhouses cultivate cutflowers due to the sandy soil in the area. While moving greenhouses to Maasdijk North, small greenhouses has certain advantages and disadvantages.
Small greenhouses require less area and thus could be easily integrated or fitted in the
hosting site. However, the large number of small greenhouses indicates a high number
of owners and thus the challenge lies in providing a plot or ground for each and every
owner.
The inventory at Honderland shows that old greenhouses built before the 1990 constitute 85% of the productive area (Fig 8.3). The southern part of Honderland (which is
not depicted in the inventory) was recently established and designated as an industrial
area with low rise large industrial boxes. The northern productive part, which is listed
in the inventory, is currently being cleared up by the municipality to establish an agribusiness park in the area. Thus, moving ABC Westland to Honderland, complements
the existing industrial and commercial area and is in accordance with municipal plans.
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FIG 8.4 INVENTORY OF ABC WESTLAND

The inventory of ABC Westland (Fig. 8.4) shows that packaging and distribution centers dominate the area. The age of buildings varies with several offices and industrial
premises established recently – after 2005. While most offices and light industrial buildings are less than 1 hectare, establishments larger than 1 hectare are mostly dedicated
for the packaging of fruit and vegetables imported from the Port of Rotterdam. When
moving ABC Westland to Honderland, it is important to think of a strategy to stack and
combine different programs where packaging happens on ground floors due to logistical requirements while offices could be placed on top.
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FIG 8.5 EXISTING & PROPOSED COMPONENTS IN WESTLAND

After listing the different inventories and understanding the existing conditions of each
site, an approach was required to respond to and implement the overall strategy. This
approach consists of gradually building up existing and proposed units or patterns in
an attempt to reach a framework that would later be implemented in pilot projects. The
approach starts off by simply listing the different existing components on site such as
greenhouses, offices, buses, freight trucks, water tanks, etc. and dividing them into
different categories (Fig 8.5). Sustainable components pertaining to different categories are added to the list including trams, wind mills, solar panels, mixed housing, etc.
Components are considered building blocks that are gradually assembled to create the
framework that responds to the overall strategy. Accretions of the components would
support the formation of new mixed-use programs and would inspire new residential
and production premises as well as new urban densities and models. Stacking, combining and arranging the existing and proposed components would help us generate
new sustainable urban forms and typologies that integrate greenhouses from north to
south while creating livable sustainable urban environments.
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U-SHAPED | LARGE
SCALE

HIGH RISE APARTMENT
BUILDINGS SURROUNDING
PRODUCTIVE BASE

PERCENTAGE &
EXTENSION

HIGH RISE BUILDING

HIGH RISE BUILDING WITH
PRODUCTION

90% PRODUCTIVE - 10%
LIVING + COMMERCIAL

ROW PRODUCTION

ROW HOUSING WITH LARGE
SCALE PRODUCTION

GREENHOUSES

INITIAL LARGE SCALE

PROPOSED

FINAL

INITIAL LARGE SCALE

PROPOSED

FINAL

LARGE SCALE PRODUCTION

LARGE SCALE PRODUCTION

POTTED PLANTS & SEEDLINGS

MERGING | ALL PLANT TYPES

POTTED PLANTS & SEEDLINGS

MERGING | ALL PLANT TYPES

FIG 8.6 MERGING GREENHOUSES

PATTERNS
First attempts of marrying and arranging components are initiated with greenhouses. The horizontal boxes could either be simply merged or stacked. Due to the lack
of space in Westland, rearranging existing and imported greenhouses by stacking
production floors and encouraging vertical production could provide more space for
other programs. Automation and vertical growth technologies are the conditions and
tools that would allow us to explore and test such an approach. Multi-level growth systems are currently implemented at different potted plants and seedling greenhouses in
Westland. Hence, stacking could be used as a spatial tool that reorganizes that area
and supports the growth of businesses without increasing their coverage area. In lieu
of expanding horizontally, these typologies would expand vertically allowing for more
recreational, commercial, and residential premises on the ground level. Due to lacking
technologies, stacking and vertical production is currently not possible in greenhouses cultivating cutflowers and vegetables as most cutflowers firms require soil-based
mediums for the growth of plants while vegetables, particularly tomatoes, require considerable building height for vertical plant growth. Thus, merging greenhouses is one
possible solution to reduce the number of fragmented production firms yet ownership
and plot provisions are challenges that could be tackled by forming a committee that
negotiates acquisition and ownership.
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GREENHOUSE
x
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+
RECREATION)
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FIG 8.6 MERGING GREENHOUSES, RESOURCES, & RECREATION

Second attempts of merging programs and components consisted of marrying production premises with recreational areas and resources. These attempts intend to transform production areas into more sustainable, ecological and livable spaces. Certain
components such as the high-rise water tanks could host commercial activities like
rotating restaurants. Shared resources areas, providing heat, CO2, and water to greenhouses, could be established superseding single tanks scattered around production
firms. These shared resources areas could also host nutrient hubs that recycle organic
waste from greenhouses. Resulting nutrients could be used in other types of productions. These hubs could trigger a circular flow of materials and generate jobs in the area
by attracting spillovers such as agro-food companies, biofuel production companies,
and companies specializing in automation and robotics. On a larger scale (Fig. 8.7),
these exchanges could enhance circular flows in the area by including households
and surrounding urban centers where the waste of one component could become the
food of another. For instance, greywater generated from households could be purified
through UV lights and used for the irrigation of plants in greenhouses. Organic waste
in greenhouses could be transformed into compost or assigned for the extraction of
nutrients used in pharmaceutical industries.
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Third attempts of rearranging components consisted of merging productive residential and green premises to generate
new urban forms and sustainable mixed-use areas. Merging
these three components or categories challenges mainstream
mixed-use designs due to the scale of existing productive areas. Contrary to conventional mixed-use projects, this undertaking intends to combine greenhouses of a minimum size of
0.1 hectares with residential, commercial and green premises
while maintaining an appropriate scale within the public realm
and meeting the production requirements of production firms.
The previously set inventories provided a clear picture of the
different production sizes existing on site. In other words, it
listed the different production sizes required if reorganization
takes place. Comparing production requirements in pilot projects to different greenhouse sizes in Westland allows us to
derive different block sizes. These block sizes match greenhouse sizes in Westland. For example, when a high number
of 0.4 ha greenhouses was found in Maasdijk North; hence
a 0.4 ha block typology was created to match the production
needs of those greenhouses. Blocks are created based on
the highest reoccurring greenhouse sizes in the pilot areas.
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FIG 8.8. DIFFERENT BLOCK SIZES

As seen in the first attempts, combining productive components could result in either
vertically stacked premises or in merged greenhouses (Fig 8.6). The outcome depends
on the type of cultivation in each greenhouse. However, integrating greenhouses from
Ter Heijde with existing greenhouses in Maasdijk and merging these productive premises with residential and green spaces requires vertically stacking elements. Residential
premises should be placed on top of productive ones due to logistical requirements of
greenhouses. Stacking also dictates dividing floors between productive and commercial
or residential programs.
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These approaches and the derived block sizes where used to generate 12 mixed use
typologies. Figures (8.8) and (8.9) exhibit the different block sizes and their respective typologies. The shapes and forms of the typologies are simply the outcome of
the parameters combined. Nine of the twelve mixed use typologies assume vertical
production facilitated by automated technologies and vertical growth systems, while the
remaining three are horizontal mixed-use typologies. The horizontal typologies are established on blocks which are larger than two hectares and could possibly employ other
forms of automation. The vertical typologies are established on block sizes which are
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FIG 8.9. TYPOLOGY PERTAINING TO EACH BLOCK

less than two hectares. However, automation is a necessary condition for these typologies.
Vertical typologies are more adaptable to future changes in the area and thus outnumber
horizontal typologies which are quite similar to existing production firms. Any future shifts
from horticultural production could be easily accommodated in vertical typologies while
maintaining other programs. In such typologies, production habits are not the only determinants that dictate the form of the area.
Vertical typologies can only accommodate the cultivation of potted plants and seedlings (Fig
8.10). Pots and trays contain the growing medium of plants and can be easily transferred
from one place to the other. Multi-level growth systems that facilitate the displacement of
pots are currently implemented at different greenhouses in Westland. Hence, automation is
a prerequisite that allow these spatial reorganizations. Due to lacking technologies, stacking and vertical production is currently not possible in greenhouses cultivating cutflowers
and vegetables, as most cutflowers firms require soil-based mediums for the growth of
plants while vegetables, particularly tomatoes, require considerable building height for vertical plant growth. These greenhouses do employ other forms of automated technologies
such as automated guided vehicles and overhead cranes.
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FUNCTIONAL STREET
THIS STREET TYPOLOGY IS USED ALONG HIGH DENSITY
BLOCKS AND ACCOMODATES A PUBLIC & CAR GO TRAM
THAT ENHANCES ACCESIBILITY AND TRANSPORT OF
GOODS. THE TYPOLOGY ALLOWS FOR PROTECTED BICYCLE LANES AND PROVIDES TWO WAY TRAFFIC LANES
TOTAL WIDTH

28 M

URBAN STREET
THIS STREET TYPOLOGY IS USED ALONG MEDIUM DENSITY BLOCKS AND ACCOMODATES A BUS LANE THAT ENHANCES ACCESIBILITY TO COMMERCIAL, RESIDENTIAL, &
PRODUCTIVE AREAS. THE TYPOLOGY ALLOWS FOR PROTECTED BICYCLE LANES AND PROVIDES TWO WAY TRAFFIC LANES
TOTAL WIDTH

27 M

REIDENTIAL STREET
THIS STREET TYPOLOGY IS USED ALONG LOW DENSITY BLOCKS AND ACCOMODATES A ONE WAY BUS LANE &
ROAD THAT ENHANCES ACCESIBILITY TO COMMERCIAL,
RESIDENTIAL, & PRODUCTIVE AREAS. THE TYPOLOGY ALLOWS FOR PROTECTED BICYCLE LANES AND PROVIDES A
ONE WAY TRAFFIC LANE
TOTAL WIDTH

12 M

FIG 8.11 DIFFERENT STREET TYPES
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A CATALOGUE OF TYPOLOGIES
Before combining the proposed typologies with transport networks, three different
street types were created for the area (Fig.8.11). Production firms require strong
accessibility and connection to auction houses, highways and ports. Hence, a logistical road is created. This road type reduces the pressure, noise and air pollution
generated by freight trucks by proposing a cargo tram that facilitates the transport
of products. These logistical corridors also provide traffic lanes for private transportation and protected bike lanes. These roads are applied around un/loading
areas and along high-density production areas and could possibly become green
corridors. Urban roads cater for inner urban centers and accommodate bus lanes
for public transportation. Residential roads are applied inside neighborhoods. No
freight trucks are allowed on these roads which are only dedicated for cyclists and
private transportation. These roads have low levels of traffic and speed compared
to the other two types. The logistical roads or boulevards are geared more for production premises and are the busiest of the three.
The typologies or blocks are merged with different street types. These grids would
be later applied and projected in pilot projects. Different densities, through accretions of different productive, residential, green, and commercial parameters, are
achieved. The low, medium, and high densities in each typology are intended for
diversity in parameters and forms. Larger densities do not necessarily reflect the
accretion of parameters. Higher densities could have lower production premises
than the medium densities.
The following is a catalogue of the different typologies with calculations of the various parameters and components. Different street types and height transitions
ensure an appropriate scale, minimize the building’s massiveness and height on
the public realm and allow light to reach lower floors. Within each typology three
different densities are exhibited. The total area of each parameter is provided within
each density. These parameters – productive, residential, open spaces and commercial areas- are later evaluated by taking an average and checking whether the
parameter falls below or above the average. Certain typologies are geared more
towards production. Others provide more residential and commercial premises.
Some typologies are considered balanced in that they provide approximately equal
areas of production and residential premises complemented by adequate commercial and green areas. Others are vertical reflections of current greenhouses due to
the radically high production areas.
The challenge of designing livable, productive and sustainable urban densities
is achievable thanks to these mixed use typologies which marry production with
residential and green premises to produce responsive and adaptable forms. Upon
the application of a mixture of these typologies in the pilot projects, the reconfigured
areas and their corresponding urban fabric are conditioned by new values and programs rather than by solely productive and capitalist intentions.
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FIG 9.1RESEARCH BY DESIGN

AN ITERATIVE DESIGN PROCESS
To answer the question - how would greenhouses and warehouses in Ter Heijde and
ABC Westland fit in Maasdijk North and Honderland respectively while transforming
the hosting areas into more livable urban spaces with productive, commercial, residential and green premises – an iterative ddesign process was implemented (Fig
9.1). Starting with the existing plans and projecting certain typologies introduced
in the previous chapter, a proposal gradually evolves. This design is evaluated and
critically assessed against previously set values and goals. If the design fails to provide productive, commercial, residential and green premises in a way that makes the
hosting site a more livable space, then another iteration is attempted until a desirable
outcome is reached. This iterative and explorative process was conditioned by rules
introduced at different stages. The rules negotiated between existing conditions and
proposed values, between ownership requirements , automation, residents, growers,
etc.
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A NEW PROPOSAL FOR
HONDERLAND
The process is initiated in Honderland where as previously mentioned the site would
host warehouses from ABC Westland. By projecting the site, it is noticed that fitting buildings from ABC Westland between existing greenhouses or on cleared sites
would not work out. Hence, a strategy for restructuring and stacking is required. Since
greenhouses are currently cleared from the area and the municipality has assigned
the site as a future business park, the selected typologies would need to provide
spaces for offices and packaging companies. Therefore, calculations (similar to those
done at Maasdijk North) to fit existing greenhouses and new warehouses are not
necessary in this case. Rather the productive spaces in the selected typologies would
be used for packaging and shared among different companies.
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An Aztec high-density typology is selected for Honderland. This mixed use vertical
typology, which relies on stacking different programs, scored highest in terms of the
number of commercial areas it provides while also offering large areas for packaging
(or production), living and recreation. This typology allows for high rise construction
through different height transitions that ensure an appropriate scale. Private green
open spaces manifest in the form of greenroofs for workers and tenants.
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1.The grid of the Aztec high density typology is projected
on the existing plan.
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2. A road that connects Honderland to the throughways N223 is also devised. This major road ensures
a smooth and continuous flow of materials, connects
the southern part of Honderland to the highways, and
transforms Honderland into a well connected strategic
commercial district.

Design

3. The grid is overlaid on the area. Private single dwellings along
Maasdijk road are maintained. The southern part of Honderland is
connected to the northern part and thus to the major highways. Existing water canals are reintroduced along the grid to prevent risks of
flooding.

4. The flat bare area is transformed into a commercial district with high
rise buildings that overlook N223 and the N213 highways.
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AZTEC HIGH DENSITY VERTICAL TYPOLOGY
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FIG 9.2 EVALUATION OF HONDERLAND’S PLAN

An evaluation of the proposed plan shows that the area has a high number of
productive, commercial, and residential spaces which on one hand fulfills the
municipality’s goals that seek to transform Honderland into an agribusiness
park and on another results in a mixed use area with private and public open
spaces. The proposed design is considered desirable as it meets the proposed
values and goals for the area and is in accordance with the overall strategy of
the site –transforming the southern part of Westland into a highly productive
area with a central business district. The next part shows the process applied
to move greenhouses in Ter Heijde to Maasdijk North while transforming the
latter into a mixed use livable urban space.
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The second part of the process consists of moving greenhouses
from Ter Heijde in the north to Maasdijk in the south. Though
discussed separately, Maasdijk and Honderland form one project due to the proximity of the areas and the complementarity
between the two sites. Initially, greenhouses in Ter Heijde are
simply projected on the existing plan of Maasdijk North.
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However, simply projecting greenhouses onto the hosting site or
fitting new greenhouses between existing ones does not work
out. Hence, a strategy for restructuring the site and for stacking
is required. In addition, a methodology to organize the process
is needed.

Design

A NEW PROPOSAL FOR
MAASDIJK NORTH
FIRST ITERATION
Since it is sought to move greenhouses from the north to the south while
also providing a livable mixed use urban area with a balance between
production, residential, commercial and green open spaces, a New High
Rise- High Density typology is used. This mixed use vertical typology allows
stacking and is the only typology that has approximately an equal amount
of production and residential premises. It also provides commercial areas
and private open spaces in the form of greenroofs for tenants and workers
alike. Different height transitions ensure an appropriate scale, minimize the
building’s massiveness and height on the public realm and allow light to
reach lower floors.
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1. The typology is simply projected on the existing area –
Maasdijk North – without taking into consideration any existing components.

2. A monotonous urban area results with a repetitive form
and a uniform skyline.
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NEW HIGH RISE VERTICAL TYPOLOGY - HIGH DENSITY
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FIG 9.3 EVALUATION OF THE FIRST ITERATION
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FIG 9.4 OVERVIEW OF THE FIRST ITERATION

The evaluation of the plan (Fig.8.3) shows that while the grid provides (1) a
network or necklace of open spaces along the dikes and the existing town
as well as (2) a high number of productive, residential and commercial
premises, a monotonous area with a symmetric skyline ensue. This area
is not well connected to the existing town and to the existing throughways which is problematic for the flow of materials and products.
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EXISTING WATER NETWORK

EXISTING CO2 NETWORK

EXISTING ROAD NETWORK

The plan also fails to take into consideration important elements such as the existing street network, the existing water
ways and canals, and the existing CO2 network.
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SECOND ITERATION
FIG 9.4 PROPOSED RULES

In order to organize and frame the restructuring and design processes, certain
rules (Fig. 9.4) are introduced. These rules support the spatial reorganization of
the area and negotiate between the existing components and the proposed grid,
between ownership, automation, technologies, residents, growers, production
firms, etc. A detailed explanation of the rules is provided in the Appendix
According to the first rule, the proposed grid should align to the existing networks. If the grid intersects an underground co2 network, a primary road and
a major water canal, then the grid is aligned to the major water canal. This rule
underpines the proposed goals and values which assume the landscape as the
backbone of the area and the layer which spatially reorganizes Westland.
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3. According to the proposed rule the grid of the New High
Rise (high density) typology is aligned to the existing water
network in the area. The grid is again projected on the existing site and adjusted in accordance to the existing networks.

4. Though the proposed grid aligns better to the existing
conditions, the monotony of the proposed grid and the skyline dictates a third iteration.
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NEW HIGH RISE VERTICAL TYPOLOGY - HIGH DENSITY
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FIG 9.5 EVALUATION OF THE SECOND PROPOSAL
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Design

FIG 9.6 OVERVIEW OF THE SECOND PROPOSAL IMPLEMENTED IN MAASDIJK NORTH

The evaluation of the second iteration (Fig.9.5) shows that the alignment of the
grid improves the accessibility, logistics and flow in the area. Although the applied typology provides a high percentage of production, commercial, residential
and open spaces, it results in a monotonous plan and allows for one type of cultivation. As mentioned earlier vertical typologies allow only for the cultivation of
potted plants and seedlings and fail to accommodate vegetables and cutflowers.
Hence, a third iteration is attempted.
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THIRD ITERATION
To ensure a diversity of cultivation types in the area, the third iteration combines only horizontal mixed-use typologies. The typologies used for this iteration have a block size above two hectares and are the (1) Row Production
typology, (2) Per% Production typology, and (3) Glazed sea typology. These
typologies, though similar to existing greenhouses, provide residential
premises and private open spaces within production areas. Stacking is not
employed in these typologies. s and height on the public realm and allow
light to reach lower floors.
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5. The grid of the flat horizontal typologies is overlaid on top
of the existing plan.

6. A flat monotonous area results. This area is similar to the existing conditions. The design exhibits an organized yet extrapolated
version of current Maasdijk. It portrays what the area could become like if organized without vertically stacking elements and if
greenhouses are moved from north to south.
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BLOCK SIZE ABOVE 2 HA - GLAZED SEA TYPOLOGY
BLOCK SIZE ABOVE 2 HA - PER% PRODUCTION TYPOLOGY
BLOCK SIZE ABOVE 2 HA - ROW PRODUCTION TYPOLOGY
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FIG 9.7 EVALUATION OF THIRD ITERATION
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FIG 9.8 OVERVIEW OF THE THIRD PROPOSAL

The evaluation of the plan (Fig. 9.7) reveals that while different types
of cultivation are ensured – potted plants, seedlings, cutflowers, and
vegetables – the proposed grid is an organized version of the existing condition. The total area of productive premises in Ter Heijde is
17.2 ha while the existing productive area in Maasdijk North amounts
to 129.4 ha. The combination of these two productive areas requires
a production space of 146.6 ha. The proposed plan provides only
134.4 ha and thus falls short in 12.2 ha. Although it introduces residential and green spaces into production areas, this proposal fails to
fit greenhouses from Ter Heijde into Maasdijk North. Hence, stacking
is required alongside horizontal typologies to receive and fit additional production areas while maintaining a mixed program.
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FIG 9.9 RULE: GID GRADIENCE

FOURTH ITERATION
A fourth iteration is attempted as the third iteration failed to meet the production requirements. Since the use of vertical typologies is compulsory for the
integration of greenhouses from north to south, a rule is introduced to organize
typologies and their respective densities around existing towns (Fig. 9.9). The
rule states that if the grid surrounds an existing town, the grid exhibits a gradual increase of production and residential premises.
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FIG 9.10 NEW VERTICAL TYPOLOGIES INTRODUCED

During this iteration a new grid is introduced. Since spatial reorganization and stacking
are mandatory to incorporate existing and imported greenhouses, the proposed grid
combines a series of vertical typologies that exhibit a gradual increase of production
and residential premises. This grid consists of three main typologies with variations in
density within each type. The typologies (Fig.9.10) used are: (1) New High Rise vertical
typology – medium density, (2) New High Rise vertical typology – high density, (3)
Aztec vertical typology – low density, (4) Aztec vertical typology – medium density, (5)
U shape vertical typology – low density. Different height transitions and street widths
ensure an appropriate scale, minimize the building’s massiveness and height on the
public realm and allow light to reach lower floors. Each of these typologies when placed
sequentially provides a gradual increase of production residential, green and commercial premises. These typologies offer approximately equal combinations of residential
and productive premises and would result in a mixed-use area.
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7. A grid of these typologies and their respective densities
is assembled and projected on the existing plan. This grid
as mentioned exhibits a gradual increase of productive and
residential areas as one moves away from the existing town.

8. A resulting plan portrays a diversity of typologies, forms
and heights along with a series of open spaces between the
buildings. The proposed design respects certain existing private dwellings and preserves areas where these dwellings
are located.
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VERTICAL STACKED - NEW HIGH RISE TYPOLOGY - MEDIUM DENSITY
VERTICAL STACKED - NEW HIGH RISE TYPOLOGY - HIGH DENSITY
VERTICAL STACKED - AZTEC TYPOLOGY - LOW DENSITY
VERTICAL STACKED - AZTEC TYPOLOGY - MEDIUM DENSITY
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VERTICAL STACKED - U SHAPE TYPOLOGY - LOW DENSITY
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FIG 9.11 EVALUATION OF FOURTH ITERATION
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FIG 9.12 OVERVIEW OF THE FOURTH PROPOSAL

The evaluation of the plan (Fig 9.11) reveals that the proposed area is well-connected
to the existing town and the surrounding motorways. It also offers a high productive
area 198.7 ha and almost equally high residential spaces 192.9 ha. The plan provides
a series of open spaces between the vertical typologies along with private open spaces
in the form of green roofs and private gardens (in total 92.94 ha). Despite the diversity
of vertical typologies, the proposed plan allows only for the cultivation of seedlings and
potted plants. It fails to cater for different cultivation types and dictates a monotony of
production. Hence, a fifth iteration is attempted
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FIG 9.13 COMBINATION OF VERTICAL & HORIZANTAL TYPOLOGIES

FIFTH ITERATION
For the fifth iteration, vertical and horizontal typologies are combined to ensure a diversity of production while also integrating greenhouses from Ter Heijde (Fig.9.13). The
three main horizontal typologies are combined with the vertical typologies previously
employed in the fourth iteration. Hence, the vertical typologies used are: (1) New High
Rise vertical typology – medium density, (2) New High Rise vertical typology – high
density, (3) Aztec vertical typology – low density, (4) Aztec vertical typology – medium
density, (5) U shape vertical typology – low density. The horizontal typologies used
are (6) Row Production typology, (7) Per% Production typology, and (8) Glazed sea
typology.
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FIG 9.14 INTRODUCTION OF NEW RULES PERTAINING TO GREENHOUSES

New rules were introduced (Fig. 9.14). These rules state that if the grid
intersects a vegetable or seedling greenhouse then a horizontal typology
is used. It the grid intersects a potted plant or seedling greenhouse then
a vertical typology is introduced. The rule that dictates a gradual increase
of production and residential premises around existing towns is still viable
during this iteration. Which means that the glazed sea horizontal typology
and the U shape vertical typology – which exhibit a high number of production and residential premises in their respective categories- should be used
away from existing towns.
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9. A grid of vertical and horizontal typologies is projected on
the Maasdijk North

10. Horizontal typologies in the resulting plan outnumber the
vertical typologies. The plan exhibits a diversity of typologies with a network of open spaces yet is still similar to the
existing conditions. The proposed plan seems like a spatially organized version of current Maasdijk with no striking
differences.
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BLOCK SIZE ABOVE 2 HA - GLAZED SEA TYPOLOGY
BLOCK SIZE ABOVE 2 HA - PER% PRODUCTION TYPOLOGY
BLOCK SIZE ABOVE 2 HA - ROW PRODUCTION TYPOLOGY
VERTICAL STACKED - NEW HIGH RISE TYPOLOGY - MEDIUM DENSITY
VERTICAL STACKED - NEW HIGH RISE TYPOLOGY - HIGH DENSITY
VERTICAL STACKED - AZTEC TYPOLOGY - LOW DENSITY
VERTICAL STACKED - AZTEC TYPOLOGY - MEDIUM DENSITY
VERTICAL STACKED - U SHAPE TYPOLOGY - LOW DENSITY
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FIG 9.15 EVALUATION OF THE FIFTH PROPOSAL
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FIG 9.16 OVERVIEW OF THE FIFTH PROPOSAL

An evaluation of the proposed plan (Fig. 9.15) shows a high diversity of typologies, an adequate number of commercial premises and open spaces and
a well-connected area. However, the proposed design is almost similar to the
existing plan due to the large number of horizontal typologies. Horizontal mixeduse typologies outnumber vertical mixed-use typologies since the number of existing vegetable and cutflower greenhouses in Ter Heijde and Maasdijk North is
much higher than the number of potted plant and seedling greenhouses. Hence,
to fit the larger number of existing vegetable and cutflower greenhouses horizontal typologies are more often used than the vertical typologies. The proposed
plan provides 156.2 ha of productive spaces which is more than what is required
(146.6). However, it fails to provide a similar amount of residential, commercial
and open spaces where the areas tallied up to 44.7 ha, 10.9 ha, and 32.05 ha.
It is important to mention that while the productive area is higher, owners in this
scheme are required to merge businesses as the number of plots is less than
the existing. Due to the high similarity between this iteration and the existing
conditions, the proposed design is deemed undesirable and a sixth iteration is
proposed.
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11. Prior to the sixth iteration, a zoning of the site is introduced whereby zones A and B host only vertical typologies for the cultivation of
seedlings and potted plants and while vegetable and cutflower greenhouses are limited only to Zone C.
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FIG 9.17 NEW RULES PERTAINING TO THE AREA’S ZONES

New rules are introduced in accordance with the new zoning (Fig. 9.17) of the area. These rules mainly limit horizontal
typologies to Zone C which is the furthest from the town and
allow only for vertical typologies to be established in Zones
A & B.
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SIXTH ITERATION

12. This proposal shifts production premises underground.
A grid of vertical and horizontal typologies is projected on
the Maasdijk North.

13. Since horizontal typologies require no stacking and they
are limited only to zone C and as production areas are shifted underground, a series of low rise neighborhoods evolve
around a high rise center that consists of vertical typologies.
Production areas in the vertical typologies are also shifted
underground. This iteration emphasizes the centrality of the
plan around a mixed use high rise area.
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UNDERGROUND PRODUCTIVE AREAS
VERTICAL STACKED - NEW HIGH RISE TYPOLOGY - MEDIUM DENSITY
VERTICAL STACKED - NEW HIGH RISE TYPOLOGY - HIGH DENSITY
VERTICAL STACKED - AZTEC TYPOLOGY - LOW DENSITY
VERTICAL STACKED - AZTEC TYPOLOGY - MEDIUM DENSITY
VERTICAL STACKED - U SHAPE TYPOLOGY - LOW DENSITY
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FIG 9.18 EVALUATION OF THE SIXTH ITERATION
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FIG 9.19 OVERVIEW OF THE SIXTH PROPOSAL

An evaluation of the plan (Fig. 9.18) shows that the number of recreational open
spaces have increased. In addition, this plan emulates an urban model with
a high-rise center and a surrounding suburban area. Accessibility is improved
as horticultural flows are concentrated underground. The number of residential premises also increases while diversifying job opportunities through integrated commercial areas. However, the implementation of such an undertaking
requires radical shifts in the area and a large capital. Hence, this iteration is
deemed undesirable.
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SEVENTH ITERATION

14. The final iteration follows the rules of the sixth iteration
yet preserves productive areas above ground. Horizontal
typologies are only permitted in Zone C while Zones A and
B allow vertical typologies. Hence, a mixed-use grid is projected on the area.

15. The resulting plan portrays a network of flat horizontal
typologies surrounding a center of vertical typologies. A network of open spaces evolves around the area and a number
of existing private dwellings is preserved. The combination
of typologies exhibits a diversity of forms and a new spatial
organization that differs from the existing conditions.
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PROPOSED OPEN SPACES

SHIFTED INDUSTRIAL AREAS

PROPOSED VERTICAL
TYPOLOGIES

PROPOSED HORIZONTAL
TYPOLOGIES

PRESERVED EXISTING PRIVATE
SINGLE DWELLINGS

FIG 9.20 A MILLE FEUILLE OF
THE COMPONENTS OF THE
NEW PROPOSAL
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PROPOSED GRID & BLUE INFRASTRUCTURE

Design

PUBLIC OPEN SPACES
SPORTS FIELD
SHARED RESOURCES AREA

PROPOSED OPEN SPACES

VERTICAL & HORIZONTAL TYPOLOGIES

HORIZONTAL TYPOLOGY
GLAZED SEA

VERTICAL TYPOLOGY
AZTEC
MEDIUM DENSITY

VERTICAL TYPOLOGY
AZTEC
HIGH DENSITY

VERTICAL TYPOLOGY
NEW HIGH RISE
MEDIUM DENSITY

VERTICAL TYPOLOGY
NEW HIGH RISE
HIGH DENSITY
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PROPOSED COMMERCIAL PREMISES

FIG 9.21 EVALUATION.
COMMERCIAL AREAS &
CENTRALITIES
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HIGH DENSITY RESIDENTIAL AREAS

An evaluation of the plan reveals that while the production area required for potted plants
and seedlings is attained in this iteration, the area needed for vegetable and cutflower
production is not met Despite not attaining the full production requirements, the proposed
plan meets the values and goals previously set through:
Centralities. The plan proposes two new central areas in addition to Maasdijk’s minute
center (Fig. 9.21). High density typologies and a combination of commercial premises
revolve around these centers giving these areas an urban feel.

Design

UNDERGROUND SUB-DISTRIBUTION CENTER
DISTRIBUTION CENTER & SHARED
RESOURES AREA
HIGH DENSITY PRODUCTION AREAS
COMMERCIAL AREAS
INDUSTRIAL AREA
UNDERGROUND CARGO TRAM LINE &
ABOVE GROUND LIGHT RAIL

FIG 9.22 EVALUATION.
ACCESSIBILITY

Enhanced Accessibility & Logistics. This proposal eases accessibility to
the area by superimposing a grid that aligns to the existing water canals,
CO2 network, and major roads. Accessibility is improved by widening Lange
Kruisweg street which connects the area to the existing town and the southern
part of Maasdijk. The proposed plan is also well connected to the surrounding
throughways and thus to the Port of Rotterdam (Fig. 9.22). An underground
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MAJOR DISTRIBUTION
CENTER

SUB DISTRIBUTION
CENTER - A

SUB DISTRIBUTION
CENTER - E

SUB DISTRIBUTION
CENTER - B

SUB DISTRIBUTION
CENTER - D
INNER PRODUCTION
AREAS

SUB DISTRIBUTION
CENTER - C

FIG 9.23. DISTRIBUTION CENTERS &
FLOW OF PRODUCTS
VIA UNDERGOUNG
CARGO TRAM
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cargo tram with a series of sub distribution points reduces congestion and
minimizes the number of freight trucks inside residential areas. The tram is
proposed along high density production areas. The underground sub-distribution centers dispersed along the tram line collect and distribute products to the
inner vertical typologies (Fig. 9.22 - 9.23). The public tram and cargo trams in
this iteration are connected to the tram proposed in Honderland and together
form a continuous public network.

Design

FIG 9.24 EVALUATION.
LIVABILITY

Livability. The proposed plan exhibits a diversity of forms and a high number
of residential premises through the different typologies applied. It enhances
livability (Fig. 9.24) by providing three different atmospheres or lifestyles:
An urban lifestyle, which revolves around the proposed centralities. Such
lifestyle affords high density residential areas and a number of commercial
premises that create new job opportunities in Maasdijk.
An urban village community. This lifestyle consists of units implanted within
large swaths of open space and recreational areas. They are quieter areas
that surround the centers.
Secluded areas. Distributed around the periphery, these areas are high rise
modern apartment buildings that overlook Oude Spui and Rijpoort polders.
Those units are part of the mixed use horizontal typologies and provide isolated and calm residential areas. Green areas surround such units providing
recreational and urban farming spaces.
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FIG 9.25 EVALUATION.
OPEN SPACES & ECOLOGICAL NETWORKS
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A network of open spaces. The plan offers a series of open spaces and
recreational areas around and within the built typologies. Each typology encompasses private and public gardens in the form of green roofs. A necklace
of open spaces along Pettendijk is proposed. A recreational area with sports
field - that serve the existing and proposed town - is also provided. Parkways
along primary roads and the public light rail network form green corridors. On
a larger scale the area connects to the Natura 2000 protected areas, Lange
Bonnen polders, and to the Staelduinse Boch (Fig. 9.25-9.26).

Design

FIG 9.26 EVALUATION.
LARGER ECOLOGICAL
NETWORKS

The network of open spaces along with the dunes form a green belt around
Westland. Maasdijk becomes a critical ecological link connecting fragmented
landscapes. The implementation of this iteration enhances social, economic
and environmental conditions of the area while integrating production with
other programs. It fulfills the values and goals previously set in chapter 6.
Throughout these iterations, automation was the condition that enabled the
exploration of new spatial conditions to restructure the area and attain livable
urban environments.
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HORIZONTAL TYPOLOGY - MIXED-USE
VERTICAL STACKED - NEW HIGH RISE TYPOLOGY - MEDIUM DENSITY
VERTICAL STACKED - NEW HIGH RISE TYPOLOGY - HIGH DENSITY
VERTICAL STACKED - AZTEC TYPOLOGY - LOW DENSITY
VERTICAL STACKED - AZTEC TYPOLOGY - MEDIUM DENSITY
VERTICAL STACKED - U SHAPE TYPOLOGY - LOW DENSITY
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FIG 9.27 OVERVIEW OF THE SEVENTH PROPOSAL
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FIG 9.28 REEVALUATION
OF TYPOLOGIES USED
IN HONDERLAND TO
OPTIMIZE ECOLOGICAL
PERFORMANCE
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Despite creating new centralities, enhancing accessibility, and improving
livability, the evaluation did not address the ecological performance of the
proposed typologies. Hence, new rules were required to implement ecological strategies and enhance sustainability of the design. These rules would
optimize ecological performance and would provide a guideline for architects
designing buildings in the area. Detailed rules, that guarantee that each and
every unit responds to sustainable strategies, were established (Appendix 1).
These rules include the harvesting rainwater and solar energy, the provision
of greenroofs and common open spaces for residents, the use of geothermal
energy to heat or cool residential units and productive premises etc. The optimization of the ecological performance and the proposed rules resulted in a
variety of new forms that integrate different sustainable strategies.

Design

FIG 9.28 REEVALUATION OF
TYPOLOGIES APPLIED IN MAASDIJK TO OPTIMIZE ECOLOGICAL
PERFORMANCE

The optimization of the typologies’ ecological performance and
the new set rules generated a diversity of shapes and forms.
This diversity prevents the construction of generic forms. This
evaluations and the new rules culminated to an eighth iteration
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The new proposal exhibits a diversity of built forms and shapes that integrate
ecological strategies differently. This iteration produced new typologies that
were implemented in Maasdijk and Honderland. New high-rise typologies
were proposed in Honderland to emphasize the agri-business park or central
district characteristics. While in Maasdijk new typologies with different residential as well as productive densities and varying heights were proposed.
This final iteration results in a diverse livable area with sustainable principles
applied not only on the plan level but also on the building level.
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A systemic section depicted the various sustainable strategies and their link to other
networks or flows on site. These sustainable strategies include enhancing accessibility
and flow of products to and from inner production areas to underground sub-distribution
facilities. Other strategies highlight the need to connect different vertical and horizontal
typologies to the established CO2 network in Maasdijk. Some strategies highlight roofs
solely used for the harvesting of rainwater while others are assigned for the harvesting
of solar power. Collected rainwater is stored underground and used in the irrigation of
plants. Greywater from residential units is treated and used for irrigation of roofs or plants
in productive premises. Harvested solar energy and geothermal energy are used for
heating and cooling production, residential, and commercial areas. Green roofs act as
pervious surfaces for the collection of rainwater and are aesthetically pleasing areas.
They contribute to healthy cities and provide common as well as private spaces for visitors and dwellers.
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FIG 9.29 SHADE STUDY DETREMINES GREEN ROOFS AND FACADES,
ROOFS USED FOR SOLAR HARVESTING OR RAINWATER COLLECTION

Design

An exploded axonometric of a New High Rise typology shows
a ground floor dedicated for packaging and distribution as
well as commercial premises. Multi-level stacking and automated technologies enable vertical production. A dynamic
façade wraps around productive floors and consists of hydroponic trays that allow the growth of different climbers.
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On a larger scale the area connects to the Natura 2000 protected
sites, Lange Bonnen polders, and to Staelduinse Boch forming a network of open spaces that extends to the dunes. The proposed plan
is well connected to existing throughways and to neighboring areas,
particularly Honderland, through an intricate transport network that
includes a public tram and an underground cargo tram. Maasdjk’s
location and proximity to the Port of Rotterdam renders it a strategic
site that attracts commercial premises and production firms. The network of green open spaces, the site’s connectivity, and the integrated
production, residential and commercial premises transform Maasdijk
into a livable urban area.

Design
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Small electric trucks supersede large freight trucks reducing air and noise pollution. Underground
sub-distribution centers facilitate the flow of horticultural products to and from inner vertical areas.
Large logistical roads are transformed into green corridors and linear parkways for the public. The
mixed-use typologies provide underground parking and a service floor dedicated for aquaculture
production and geothermal heating systems. The ground floor is divided between an indoor public
space for tenants, a packaging area for production firms and an area rented for commercial premises. Floors are divided between commercial premises and production firms where multi-level stacking
technologies allow vertical production. Green roofs form private gardens for tenants residing in the
remaining floors. Glass adorns residential floors emulating the lightness of greenhouse structures.
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The new proposal not only focuses on the ecological performance but also
addresses the social sustainability and the future of work in the area. With the
proliferation of automated technologies, many low-skilled workers would lose
their jobs. Hence, the proposal seeks to attract new companies through the
proposed commercial areas. These premises would create new and diverse
job opportunities. Tech and RDM companies in the area would upgrade skills
of workers enabling them to work with automated technologies and would collaborate with productive firms to create new efficient technological systems.
These companies also attract high-skilled labor to the area.

Design

A series of open and recreational spaces are established between built-up
area. These spaces connect to a larger network and encompass community
gardens that encourage urban farming, a variety of green open areas, and
recreational and educational activities for children and visitors. These spaces
minimize the buildings’ massiveness and height on the public realm and provide pleasant spaces that not only serve residents of nearby buildings but also
workers in adjacent commercial areas.
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FIG. 9.30. ITERATIVE DESIGN PROCESS
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CONCLUSION
The iterative design process implemented in this chapter has indirectly answered the main question of the project. The method was intended to find a
way to integrate greenhouses in Ter Heijde with greenhouses in Maasdijk, while
creating livable urban environments. The approach has successfully responded
to the overall strategy of the site through the reorganization of two pilot projects.
Automated technologies were the conditions that supported new spatial forms
and pushed the site to its fullest potential. After several iterations and evaluations, a desirable proposal has been reached (Fig. 9.30). This proposal eases
accessibility to the area by superimposing a grid that aligns to the existing water
canals, CO2 network, and major roads. The iteration proposes an underground
cargo tram that facilitates the flow of products. It enhances livability by providing three different atmospheres or lifestyles: an urban lifestyle, an urban village
community, and secluded areas. The proposed spaces and the green corridors
connect to a broader ecological network that surrounds the pilot projects. Despite all its advantages, the ecological performance of the design had to be
evaluated and a diversity of forms had to be established. This diversity of forms
would guide future architects working or designing buildings in the area and
would prevent a generic design of the site. Rules, that guarantee that each and
every unit responds to sustainable strategies, were established. These sustainable strategies dictated a final iteration. The eighth iteration exhibited different
forms and resulted in a diversity of shapes that address ecological strategies differently. Finally, a systemic section depicted the various sustainable strategies
and their link to other networks or flows on site.
Upon evaluating the process, it was noted that certain iterations were similar
to previously introduced scenarios. The iterations present possible changes in
the area if certain grids and typologies are applied. By linking iterations to scenarios, we raise awareness to the various possible futures and emphasize a
desirable outcome for the area. The seventh and eighth iterations, i.e. the last
two iterations, matched the mixed-use scenario since both proposals integrated a balanced composition of production, residential and commercial premises
and employed automation as a tool to achieve livable mixed-use spaces. The
third iteration which employs only horizontal typologies resulted in a plan similar
to existing conditions. This iteration along with the fifth iteration emulated the
Extrapolated Scenario as they generated spatially organized and extrapolated
versions of the current conditions. While providing residential and commercial
premises, the second and fourth iterations employed only vertical typologies
that highly rely on automation and multi-level growth systems. These iterations
resulted in a monotony of production and eliminated vegetables and cutflower
production. In that regard, these iterations are similar to the High-Rise Capitalist
Scenario which conduces Westland to a highly automated area specialized in
the production of seedlings and potted plants. The sixth iteration which proposed shifting production underground is similar to the Westland’s Productive
Lowline Scenario. Production in the mentioned scenario also happens underground providing more spaces above ground for residential and recreational
programs.
As previously noted, the number of productive plots in the final proposal is less
than the existing number of productive plots. The proposal in this sense fails
to meet the ownership requirements and provide the exact number of plots for
growers. Hence, growers are encouraged to merge businesses. Many challenges would arise from this process and thus phasing is a necessary step that will
be discussed in the next chapter.

281

MACHINIC UTOPIAS, AUTOMATED FUTURES

10
PHASING &
CONCLUSION

282

Design

PHASING
To organize the process of shifting greenhouses from north to south, the project has been
divided into several phases. The first phase consists of forming a committee that negotiates
acquisition and ownership. The committee carries out negotiations with greenhouse and private single dwelling owners. As some dwellings would be eliminated to make room for vertical
typologies, the committee would address and organize the displacement of residents. It would
match relevant greenhouses and growers to form greenhouse mergers. The committee would
also organize and determine subsidizes to expedite the shifting and implementation processes.
Restructuring the area is a large undertaking that should be divided into different phases. As
the municipality is currently working on clearing greenhouses in Honderland, the first phase
suggests shifting ABC Westland in the north to Honderland in the south. While clearing greenhouses in Honderland, negotiations with warehouse owners and companies in ABC Westland
would be initiated. These negotiations would encourage companies and warehouse owners to
invest and shift to Honderland. Negotiations with tech and RDM companies are also kicked-off
to attract diverse businesses to Westland and create new job opportunities. After site clearance, mixed-use high-rise buildings are established in Honderland under the supervision of
the municipality, the warehouse owners, and Coalitie HOT which is an organization involved
in restructuring the horticultural cluster in Westland. Warehouses in ABC Westland and new
companies are later shifted to Honderland. The site would be transformed into a mixed-use,
sustainable and livable agribusiness park that not only serves the horticultural market but also
provides residential and recreational opportunities as well as new job opportunities related to
technology and services. In parallel, ABC Westland is transformed into a sustainable green
residential neighborhood with recreational activities, open spaces and community gardens that
encourage urban farming.
Concurrent to shifting warehouses and companies from ABC Westland to Honderland, negotiations would be initiated to clear, merge and shift greenhouses from Ter Heijde to Maasdijk
North. The specialized committee that was formed to carry out negotiations for ABC Westland –
Honderland would also negotiate the displacement and ownership of existing greenhouses and
private single dwellings in Maasdijk. Clearing greenhouses in Maasdijk and carrying out negotiations would take place gradually to reduce incurred costs and the number of displaced inhabitants and owners. Negotiations would be carried out to match production firms and stimulate
potted plant and seedling growers to invest in vertical growth systems. Subsidies would be provided to encourage growers to move into vertical mixed-use areas and to reduce the risks and
costs incurred from investing in automation. Tech companies and new commercial premises
would be encouraged to shift and invest in Maasdijk. During negotiations, existing greenhouse
structures in Maasdijk would be demolished and cleared. Excavations and construction would
be initiated to establish the underground car-go tram network and the mixed-use vertical dwellings. Greenhouses in Ter Heijde would be successively shifted and merged with greenhouses
in Maasdijk. The site would be ultimately transformed into a mixed-use sustainable livable area
with residential, green, commercial and productive premises. After shifting greenhouses, Ter
Heijde would be transformed into a green recreational area along the dunes.
Several stakeholders would be involved throughout different phases of the project. For instance,
tech-supplying companies in Westland would be working hand in hand with architects to develop efficient vertical growth systems. Financial institutions are major stakeholders that could fund
such projects and support the development of new technologies. Westland Marketing could
help attract new companies and firms to invest in the newly built areas.
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CONCLUSION
Machinic Utopias, Automated Futures has shifted the debate from the socio-economic realms to
highlight the spatial implications of automation. The project delineated the effects of automation
on urban form and on the social dynamics in Westland’s horticultural cluster. It revealed the
spatial affordances of automation that transcend beyond greenhouse walls to breed new spatial
conditions. Through different chapters, this project has shown that by engaging with technologies and the emergent phenomenon of automation it is possible to stir development in Westland
and conduce the area to sustainable modes of urbanization.
Current visions set by the municipality and the Province of South Holland failed to acknowledge the growing phenomenon of automation in Westland’s horticultural cluster. This cluster,
the largest in the Netherlands, houses a large number of companies that seek to continuously
expand and optimize their production to maintain their competitive advantage. Due to shortages
of labor and the growing need to reduce production costs, several production firms have shifted
to automated technologies. Successive technological shifts and changes in production patterns
were reflected spatially and have resulted in the growth of the horticultural cluster. Such territorial transformations urge urban designers to address these externalities and design spaces that
respond new spatial conditions afforded by automation.
In this regard, four scenarios set in the context of automation were envisioned for Westland.
These scenarios revealed new spatial outcomes that ensued from altering certain ‒ urban,
productive and landscape ‒ parameters, reorganizing similar automated technologies and considering social as well as economic trends. The Integrated Scenario that proposed mixing productive, commercial and residential premises was deemed a desirable scenario for the area
as it fulfilled most of the goals set by the municipality and the growers. Prior to establishing a
new vision that engages with automation, an extensive analysis was carried out to identify the
potentials and challenges in Westland. One of the main challenges in the area is the lack of
open space. This challenge hampers the clusters growth and impedes greenhouse owners from
expanding their production firms. It also risks Westland losing productive companies that are
vital to maintaining its leading position. In light of the analysis, scenarios, and literature review,
a vision was developed based on four spatial elements namely, the greenhouses, the green
and blue infrastructures, the nodal towns and the road network. The vision resulted in a series
of voids or enclaves that would form the basis for the transformation of the area. These voids,
which currently house productive areas, are platforms of change that would trigger the transformation of Westland and its transition to sustainable modes of urbanization.
Subsequently, four overall strategies were developed and an overall strategy that consisted of
shifting productive voids from the north to the south was selected. Pilot projects within the voids
were selected to test the overall strategy. In that respect, Ter Heijde and ABC Westland in the
north were selected and shifted to Maasdijk and Honderland in the south. After selecting pilot
projects, mixed-use typologies were developed and later applied in pilot projects. These mixeduse typologies would merge productive, residential, commercial, and recreational premises.
Automated technologies were the conditions that supported these new spatial forms.
Shifting greenhouses from north to south while creating sustainable livable urban environments
in hosting areas required a vigorous approach. Hence, an iterative design process was implemented where eight iterations were proposed and critically evaluated to reach a desirable design proposal for the area. This proposal enhanced livability in Maasdijk by proposing different
lifestyles. It improved accessibility and suggested an underground cargo tram that facilitates the
flow of products. New open spaces and green corridors connected to larger ecological networks
that surround Maasdijk.
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REFLECTION

The following reflection is a critical assessment and reading of the processes followed throughout
my graduation project. The project invoked my interests and broadened my knowledge in my current field of study and beyond. It is a personal and academic journey that I aspire to pursue further
in my graduate studies.
Relevance to Graduation Studio
‘Machinic Utopias, Automated Futures’ acknowledges and documents emergent automated
technologies in Westland’s horticultural cluster and seeks to conduce the area to sustainable
modes of urbanization through shaping technological, productive, and socio-economic processes. The project assumes automation as a condition that supports the transition of Westland to a
mixed-use sustainable paradigm. It depicts a design proposal that gradually transforms Westland
from a merely productive model to a mixed-use livable city in the context of emergent greenhouse
technologies. The project also researches and portrays the implications of greenhouse automated
technologies on Westland’s urban fabric and social dynamics. Accordingly, the thesis falls under
the Urban Fabrics Research Group, which addresses the impact of technological advancements
on the livability, vitality and sustainability of the urban fabric.
Relationship between Research and Design
Automation and its implications on urban form have been an underrepresented theme in
architectural and planning discourses. Understanding the societal and economic implications
of automation generally and the effects of this phenomenon on the horticultural sector in the
Netherlands specifically were the starting points of my research. Analytical drawings that depicted
the accretion of greenhouse sizes throughout the years and their relation to automation, revealed
the spatial implications of the phenomenon on urban form. It was evident that radical spatial
shifts and the growth of the cluster mirrored the ongoing developments in horticultural production.
Westland’s urban model is a consequence of capitalist agendas where changes in production
patterns reflected in the urban configuration and social dynamics of the area. Theoretical findings
in combination with analytical research led to the formulation of scenarios that depict possible
futures for the area in the context of automation. Research of the social and economic implications of automation along with analysis of the site informed the establishment of values and goals
that guided the vision, strategy, and design. The values and goals were used as criterion against
which proposals for the area were cross checked.
Understanding and documenting production processes and automated technologies, through
greenhouse visits, allowed me to devise new spatial strategies for the site. It was clear through
field research that automation was the condition that supports vertical stacking of components,
enables vertical growth of production firms and minimizes their horizontal expansion. Automation
was a prerequisite to vertically marry different programs to create sustainable and livable urban
environments.
The design phase of the project consisted of successive iterations that culminated in a proposal
for two pilot projects. The iterations represent reflective experiments where new plans were continuously tested and evaluated. The iterations were gradually framed and shaped by rules introduced at different stages. The rules negotiated between existing conditions and proposed values,
between ownership, automation, residents, growers, etc. Many proposals were tested, assessed,
and later rejected since they either fail to conform to previously set values and goals or relate
to the surrounding existing context. This iterative and dialectic design process is a Research by
Design where new knowledge gained at every repetition is used in testing new plans. The final
proposal reached is not a fixed masterplan but rather a solution that could be further refined to
produce new insights. Testing different proposals, molded by sets of rules, is another way of
exploring possible scenarios for the areas. Though a desirable scenario was previously selected
for the site, relating iterations to previously formulated scenarios raises awareness to what could
possibly happen in the future if certain parameters and inputs are considered.
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Assessment of Methods
Acknowledging that the spatial restructuring of Westland cannot be done at once, the strategy
seeks to select pilot projects to test different proposals. These pilot projects are interdependent
interventions with cascading implications on the whole site. This method which was termed
throughout the project as “hacking” emphasizes the cascading chain of spatial changes following
the restructuring of a key project. Westland is full of active forms with distinct spatial affordances.
Rearranging, shifting, and redesigning these active forms, i.e. hacking the active forms, triggers
and propels changes in static elements on site and in the urban fabric. Rearranging existing
greenhouses in Maasdijk and imported greenhouses from Ter Heijde and merging these active
forms with other urban components support the creation of sustainable modes of urbanization.
In transitioning from the overall strategy to the design of the pilot project, it was important to
translate the idea of “flipping existing greenhouses from north to south” to a tangible and practical
approach. The proposed method would integrate imported greenhouses with existing ones, inform
the rearrangement of the hosting site, and negotiate the different parameters (networks, housing,
landscapes, ownership) and requirements (productive, economic, and social). The approach
consisted of listing existing and proposed units or patterns and gradually merging and rearranging these building blocks to form typologies. The diversity of patterns and typologies enables the
creation of different combinations that would later be tested in pilot projects. The flexibility and
adaptability of these building blocks facilitate their transferability, replication and implementation
in new sites. The Research by Design method allowed me to test and experiment with different
typologies and generated new insights at every step of the project.
Social and Ethical Relevancies
Automation is a rife theme that is widely debated on the national and international levels.
Governments are considering social and economic measures to mitigate the ramifications of
this phenomenon on society and the economy. Automation is likely to result in gender pay gaps
and could inordinately affect low-skilled laborers, migrants, and women of ethnic minorities. The
project acknowledges the potential repercussions of automation on the future of work and the society through set a series of values that mitigate and respond to ethical and social predicaments.
The values emphasize economic and social diversity, the integration of different social groups,
equal pay and opportunities , etc. The project also proposes strategies that shift Westland from
an economic monotony specializing in horticultural production to an area with diverse economic
opportunities. The new proposal employs mixed-use typologies that allow for commercial premises alongside productive areas and establishes a central business district in Honderland that
attracts new companies to Westland. The overall strategy assigns the northern part of Westland
as an area for recreation and agro-tourism. These new programs diversify the job market, provide
opportunities for low and high skilled workers and compensate for jobs lost to automation.
Project Transferability
Mediating between different stakeholders and negotiating different residential, productive,
technological, economic, and social parameters was a challenging task. As an urban designer, I
was determined to negotiate the site conditions and requirements without sacrificing any of the
components or the stakeholders’ demands. Though the thesis is entitled ‘Machinic Utopias, Automated Futures’ the project is not a utopian proposal per se but a radical and bold undertaking that
could possibly be implemented in a potential site in Westland. The Research by Design method
facilitates the transferability and implementation of the project and allows testing the proposal in
practice.
Limitations
Despite reviewing municipal documents and visions for the area, a major limitation or weakness
was the unsuccessful attempts to establish connection and cooperation with the municipality of
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Westland. Cooperating with municipality would have allowed me to understand the area further
and would have informed the assessment of the municipal visions. Despite communicating with
migrants and residents during site visits, documented interviews were mostly conducted with
growers or greenhouse owners. Interviewing more residents and migrants could have inspired
more goals and covered a larger number of stakeholders.
The different block sizes and forms generated during the design phase may at one point or another raise doubts, questions and confusion if not well explained. Formulating different typologies
and block sizes left me with an array of shapes, sizes and possibilities. Clarifying my decisions
at every step was important. Despite linking block sizes and typologies to existing production
requirements, the approach and typologies could have been explained further to eliminate any
doubts or confusion.
Further research could have been integrated with regards to circularity and sustainability. The
graduation project addresses these issues particularly in the formulation of scenarios and throughout the strategy by proposing the exchange of resources between the port and the greenhouse
cluster, the use of geothermal energy, the recycling of rainwater, etc. Since the municipality of
Westland emphasizes sustainability as a key goal, highlighting possibilities of resource exchange
at different scales could have been researched further.
Conclusion
Westland is considered a leading Greenport in the Netherlands. The productive cluster’s paramount location and economic position are exploited to attract more capital and investments to
the area. However, Westland’s monotony and intensive reliance on horticultural production, the
reason behind its apparent success, could in the future become the cause of its obsolescence. In
this regard, the solution proposed by this project is not an end-product per se but a premise that
responds to long term technological, productive, environmental, social, and economic shifts. It is a
sustainable and adaptable approach that enables Westland to race with technology.
As urban designers we should always respond to new shifts and to evolving paradigms. As active
agents of change, it is also our role to address technological imperatives that affect our cities.
On that account, I conclude this reflection with a quote from Reyner Banham’s book Theory and
Design in the First Machine Age, in which he cautions that “the architect who proposes to run with
technology knows now that he will be in fast company, and that, in order to keep up, he may have
to emulate the Futurists and discard his whole cultural load, including the professional garments
by which he is recognized as an architect. If, on the other hand, he decides not to do this, he may
find that a technological culture has decided to go on without him.” Banham (1967; 329-330).
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Greenport

Automation

Greenports are spatial agglomerations of
“knowledge-intensive horticulture and agribusiness” (Breukers et al.,2008;11) with a
potent advantage in the international market

There is a lack of consensus on the definition or meaning of automation. The definition varies across disciplines. According to
Nof (2009) automation means “operating
or acting, or self-regulating, independently,
without human intervention” (14). Probst
et al. (2013) defines automation “the use
of machines, control systems and IT solutions to improve the productivity of an industrial process that would otherwise be
done manually” (3).

Mechanization

Mechatronics

According to Nof (2009) mechanization is
“the application of machines to perform
work” (45). It is an early form of automation that lacked automatic control or some
sort of intelligence. Mechanization prevails
in the greenhouse horticulture sector in the
form of sorting or object transporting machines with conveyor belts.

Mechatronics is the “synergistic combination of precision mechanical engineering,
electronic control and systems thinking in
the design of products and manufacturing
processes” Comerford 1994 as cited in
Grimheden & Hanson, 2005; 180). Highly
innovative machines in the greenhouse
sector currently synergizes mechatronics
with robotics to optimize yields (van Henten, 2004).

Hacktivism
The definition of hacktivism distinguishes
between the hacker as a “constructor” in
the digital society and not “cracker” as in a
destroyer. It describes urban design activists who attend to challenges of the current
digital and robotic societies by employing
computer inspired models in built environments. “A hack can be seen as a deeper
intervention of customization. It is a tactic
for cultural counterintelligence transforming pre-existing elements to evoke meanings not originally intended in the raw material of the hack” (von Busch & Palmas,

2006; 30).
Robots
According to Lin et al. (2011) a robot is an
“engineered machine that senses thinks
and acts” (943). Robots are equipped with
sensors, actuators and on-board intelligence. They exhibit some autonomy by
processing information and executing actions independent of any human interference or external control (Lin et al., 2011).
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appendix. rules

The following pages exhibit the set of rules that shaped and guided the iterative
design processes. Throughout the method, certain rules were amended, and
others were added. These rules or “patterns” conditioned the design, generating
at each and every iteration a new outcome.
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Between the last two iterations new rules were created to optimize the ecological performance of typologies. These rules culminated in a diversity of forms
that respond differently to sustainable strategies. They would also guide future
architects design in the area.
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