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A nationwide program for building one mil-

lion dwellings aims to relieve the Netherland’s 

housing crisis: nearly a quarter of this construc-

tion will take place in South Holland. Currently, 

the construction industry needs a huge input 

of raw materials that is not only causing waste 

problems but is also decreasing environmental 

quality. A large part of construction and dem-

olition waste (CDW) is being downcycled, los-

ing economic and material value. This creates 

not only a need but an opportunity for a con-

struction and demolition (C&D) industry based 

on circular flows and biobased materials. The 

goal of this project is to produce a vision with 

strategies for the implementation of circularity 

along with the resolution of spatial conflicts in 

different scales.

An overview of the spatial, technical and eco-

nomic needs of the C&D industry and its exter-

nalities in urban environments was made. This 

resulted in the understanding of the spatial con-

flicts currently taking place between these two 

spheres of development and the potentials that 

circularity will have on jobs and consumption 

patterns. From this, a proposal for a circularity 

model with three components was formulated: 

an open network with a central production hub 

and peripheric logistic hubs, an open program 

for these hubs that adapts to current and future 

needs, and open edges that create interactions 

with their built and social environment.

Keywords: circularity, South Holland, con-

struction and demolition waste, construc-

tion hubs, open scales, urbanisation

The project ¡Open construction! is a propos-

al for a circular model in the construction and 

demolition industry in the province of South 

Holland. This model is established by Nicolás 

Carvajal, Federico Carvajal Ruiz, Laura Coni-

jn, Christiaan Hanse and YìXiáng Huang dur-

ing the 2019/2020 Msc2 course AR2U086 R&D 

studio Spatial Strategies for the Global Metrop-

olis. This is part of the Master of Urbanism at 

the Faculty of Architecture and the Built Envi-

ronment at Delft University of Technology.

A special thanks goes out to our tutors, Dr. 

Marcin Dabrowski, Dr. Claudiu Forgaci and Dr. 

ir. Remon Rooij, and Dr. Roberto Rocco and 

also to the course coordinators: Dr. Lei Qu and 

Dr. Verena Balz, for providing possibilities and 

tools for students to follow the tutor sessions 

and proceeding of this course online during 

these times of change.

AbstractPreface



51INTRODUCING 
¡OPEN CONSTRUCTION!

Open construction is a response to the goals of 

reaching a fully circular economy by 2050 and 

building 210.000 dwellings in the Dutch prov-

ince of South Holland. The provision of dwell-

ings creates a pressing conflict of resources, 

space and social cohesion. 

South Holland, like the Netherlands, relies heav-

ily on concrete for a wide array of construction 

activities. Such a demand for concrete and oth-

er construction materials makes the construc-

tion industry in the province produce the largest 

waste stream (around 4 Mton) causing relative-

ly many negative environmental effects (Royal 

Haskoning, 2017). Although demand cannot be 

reduced, especially because of the need for 

additional dwellings, the province is searching 

for more circular input streams such as reusing, 

recycling and refurbishing.

Because of the new dwellings program, space 

for the construction industry and its corre-

sponding housing projects compete for the 

same space. A factor that puts pressure on this 

land use competition is agglomeration as there 

is a conflict between growth and spatial equity 

because the peripheral region would be a loser 

when growth is boosted by the agglomeration 

of mobile activities (Keilbach, 2000). Industrial 

areas are enclosed urban spaces with no out-

side access that also largely contribute to emis-

sions, therefore, are seen as dirty and off-limits. 

For example, transportation alone was respon-

sible for two thirds of the total consumption of 

energy of the construction sector in Rotterdam 

(Gladek et al., 2018). It is essential to be able to 

integrate both functions as industry is a spatial 

enclave in the present day. 

Proposing to open up the construction industry 

to surrounding neighbourhoods not only creates 

discussions among existing home dwellers but 

also surfaces the current situation of construc-

tion workers. A large part (75%) of the migrant 

Construction and Demolition (C&D) workers in 

large construction sites, as those that the one 

million dwellings policy will produce, work un-

der sub-standard conditions. The main reason 

for this is that these workers are not settled in 

the Netherlands, switching between different 

countries, companies and contracts in short 

periods of time (Berntsen, 2018). Under this cir-

cumstance, the role and status of hyper-mobile 

workers needs to be reconsidered in order to 

better integrate them into the society they are 

working for and in.

1.1/Introduction
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Introduction Introduction

The Netherlands has a need for one million 

new dwellings, of which 150.000 still need to 

be located in the province of South Holland 

in the next decade. After this, an additional 

amount of 60.000 dwellings is needed. This will 

result in an increased demand of materials 

and create waste from both construction 

and demolition processes. To prevent further 

pressure on the limited availability of resources 

-including land- in the province of South Hol-

land, there is a need to define and apply cir-

cularity. Achieving a circular model will require 

to formulate scenarios relating to material flows 

and their social and spatial implications. 

Population in the South Holland province is ex-

pected to reach four million inhabitants by 2040. 

This means that the population will increase by 

around 300.000 inhabitants from 2018 to 2040. 

The Hague and Rotterdam are in the top three 

fastest growing municipalities in The Nether-

lands (CBS, 2016). Due to this, meeting hous-

ing needs is an urgent task that the province 

is currently facing. The demand for housing in 

the province originates from two developments: 

population increase and more residents living 

in single family dwellings (van Duin, te Riele, & 

Stoeldraijer, 2018). The graph below explains 

how these two developments interact to create 

a housing demand of one million dwellings.

The construction and demolition industry will 

be vital in terms of meeting the demand for 

new housing imposed by population growth. In 

order for a transition to happen, various strat-

egies must be implemented to achieve a circu-

lar C&D industry. There is a need for multiple 

innovations and regulations to happen as “for 

each 100 houses being built in the region, 24 

are demolished” (Gladek et al, 2018, pg. 76). 

This shows a deficit in terms of produced waste 

that has to be replaced with “new” raw mate-

rials. Currently construction materials released 

from demolition and renovation are not being 

reused with respect to their value. Because of 

this, contemporary methods of dealing with re-

leased materials are not only creating demand 

for more raw materials, but are also not taking 

advantage of the market value that can be gen-

erated.

1.1.1/Problem statement 1.1.2/Research questions

one million new dwellings increased demand of 
materials 

more waste apply circularity social implications spatial implications

Sub questions

Main question

How can regional planning facilitate a circular model for the 
construction and demolition material industry in the case of 
urbanisation in South Holland?

1/What are the spatial implications of a circular industry?

2/What are the scales of circularity with respect to the 
construction and demolition industry?

3/What are the social and technical implications of a circular 
industry in terms of job creation, public acceptance and 
cohesion?
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Introduction

1.1.3/Conceptual framework

As shown in figure 1, the proposal for ¡Open 

construction! is encompassed by transitional 

and sustainability theories. These theories are 

used to develop a framework that defines how 

a circularity proposal can be achieved for the 

construction and demolition industry. This is re-

alised through exploring relationships between 

the scales of open network, open program and 

open edges to the material flows, economic de-

velopment and liveable urbanisation activities.

Theories

Transition

Transition is the main theory used since for a 

transition to occur, many interactions must hap-

pen which involve multi-level interactions of dif-

ferent social groups (Geels, 2005). By framing 

relationships between scales with multi-level in-

teractions, an understanding of distinct societal 

dimensions is gained. The open construction 

proposal calls for the transition of the C&D in-

dustry into a circular model that not only takes 

into account industrial components but also 

integrates society into it. Therefore, the impor-

tance of structuring a proposal based on scales 

aligns the notion of transitions.

Sustainability

Before transitioning into a circular model for the 

industry, sustainability must be understood as 

it can be used to better describe how such a 

circular system works. Sustainability demands 

for the integration of social, economic and en-

vironmental dimensions as for sustainability to 

be achieved it “must occur in these three di-

mensions simultaneously” (Larsen, 2012, pg. 

48). Relating these dimensions with respect to 

the established scales results in actively inte-

grating the dimensions into our scope of work. 

Circularity

A circular C&D industry means understanding 

how transitions can be managed and integrat-

ing sustainability dimensions into our scales. 

With a circular C&D industry we aim for more 

conscious development to take place in terms 

of resource consumption and living standards. 

Integration is achieved by analysing the differ-

ent scales of shifting an industry to one based 

on a circular hubs system. The circular hubs 

are evaluated with respect to the system using 

three scales: open network, open program and 

open edges. Scaling the main production hub 

and its seven satellite material hubs allowed us 

to make relationships with material flows (en-

vironmental), economic development (econom-

ic) and liveable urbanisation (social) in order to 

materialise a tangible C&D industry.   

Activities

Material flows

This activity within the proposal refers to the ef-

ficient tracking and monitoring of all materials 

used for the realisation of 210.000 dwellings in 

the province. Efficient tracking and monitoring 

activities are assessed in all the three men-

tioned scales to ensure practicing circularity in 

construction projects

Economic development

Shifting an industry into a circular model entails 

many changes and improvements to take place 

in different scales. Within such changes and 

improvements, job creation and replacement 

have to be considered through the (re)educa-

tion and transparency of the transition taking 

place.

Liveable urbanisation

Future development requires for the full consid-

eration of sustainability dimensions especially 

the social one as urbanisation in the past has 

had a negative connotation. Achieving liveable 

urbanisation is done through assessing such 

developments whether densification or expan-

sion thoroughly in each of the defined scales.

Open Scales

How can planners create spaces where con-

trast is not a synonym of segregation, and 

productivity does not come at the cost of live-

ability? In The Open City (2006), Richard Sen-

net discusses the idea of the Open system as 

a possible solution to these situations, defining 

it as “one in which growth admits conflict and 

dissonance”, and its product, the Open city, as 

Figure 1.   Conceptual Framework

one where “as in the natural world, social and 

visual forms mutate through chance variation; 

[and] people can best absorb, participate, and 

adapt to change if it happens step-by-lived-

step.” In this situation, both the competition for 

resources between the C&D industry and res-

idential areas and their tendency to become 

enclaves can produce negative impacts on 

residents and workers. Therefore, the spatial 

realisation of an open system is desirable and 

pertinent, thus becoming the guiding principle 

of our proposal. Given the complex and unique 

nature of the material and social dimensions 

of the C&D industry, and the opportunities that 

circularity presents, the project is structured in 

three different open scales: network, program 

and edges. 

Open Network

An open network entails distributing material 

flows and economic development through a 

defined area of the province. This study area 

is chosen based on conflicts between industrial 

and residential land uses as well as sufficient 

connections for transportation. The hubs, in 

this network scale, work together in a provin-

cial manner through the distribution of materi-

als and knowledge. At this scale, distribution 

of said services is a focus in order to ensure 

efficient cooperation between the hubs. This 

cooperation allows for conscious development 

to take place in the form of liveable urbanisa-

tion. Achieving liveability for the province’s goal 

of 210.000 dwellings is met through a complete 

network of cooperation between environmen-

tal, economic and social agendas.

Open Program

Within the defined study area, several cities are 

selected for the planning and execution of a cir-

cular C&D industry. Cities are chosen based on 

their urbanisation needs, such as densification 

and expansion, and locations of C&D industrial 

agglomeration. The open program scope rep-

resents the distinct functions of the hubs that 

make up the network. These cities must devel-

op relations through support and collaboration 

with other stakeholders for liveable urbanisa-

tion to take place. 

Open Edges

Open edges illustrate the smallest scale in 

the open system in which industrial areas are 

opened up to the surrounding residential are-

as. This scale is very important as future ur-

banisation needs to be inviting from industrial 

to residential areas in order to use space pur-

posefully. Opening up the C&D industry allows 

for the interaction of public, private and social 

sectors and creates more inviting spaces.
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Introduction Introduction

1.1.4/Methodology

The methodology is composed of answering 

the sub research questions below through 

qualitative and quantitative research methods. 

Depending on the question, either one or a mix 

of the research methods are applied to achieve 

a complete understanding of the problem at 

hand.

What are the spatial implications of a circular 

industry?

What are the scales of circularity with respect 

to the construction and demolition industry?

What are the social and technical implica-

tions of a circular industry in terms of job cre-

ation, public acceptance and cohesion?

The qualitative research method includes a 

site visit to the Binckhorst transformation area 

in The Hague, a greenport in De Lier and the 

transformation area in the former harbour of 

M4H in Rotterdam. This site visit established 

an understanding of the context of reclaiming 

industrial space for more mixed use purposes. 

After this a literature review was done to under-

stand the current material flow situation in the 

province as well as spatial and economic im-

pacts of shifting industries into circular models. 

Qualitative research creates a better under-

standing of the current situation of the defined 

problem in terms of human interaction and de-

velopment.

Quantitative research was made through the 

use of GIS with governmental data from PDOK 

statistical data CBS and data from the gov-

ernmental LISA system. These programs and 

databases were used in order to understand 

relationships between the province’s munic-

ipalities with construction activities, job cre-

ation and urbanisation projects. Quantitative 

research was done in order to understand the 

province in terms of the construction industry 

in a subjective and a scientific manner. This is 

needed for an understanding of the industry 

as a network system within the boundaries of 

South Holland.

1.1.5/Ethics

In the ¡Open construction! vision, the groups 

that could be negatively affected are current 

workers of industries that would need to be 

relocated in order to transform certain areas 

into construction hubs. Drivers and employees 

in the transportation sector ,that could be ren-

dered unnecessary by autonomous vehicles, 

would also be affected. 

Hyper-mobile C&D workers, who currently avoid 

any involvement with authorities and organisa-

tions, are also the main silent stakeholder that 

is taken into account by giving new chances 

for settling down under proper conditions. Ac-

cess to spaces for training and legal counseling 

are created as part of the hubs. Together with 

regular C&D workers and former freight truck 

drivers, they could also be educated in circular 

professions.

The areas where the hubs are located are spac-

es in which industry and residential function al-

ready compete with each other. That is why the 

group that is currently negatively affected by the 

C&D industry, are mainly people living around 

these areas. The need for 210.000 dwellings 

that are to be built by 2050 will only increase 

the pressure on land and the  negative exter-

nalities that come with it. Along with neighbour-

ing residents, children, local business owners 

and people passing by the hubs might experi-

ence increases in air and noise pollution. The 

proposal is to deal with this by opening up the 

construction industries’ edges and the concen-

tration of all production in only one point in the 

province. 

Even if the vision intends to not deepen already 

existing inequalities, the social reaction gener-

ated by our interventions should be taken as 

the main indicator for validating our intentions.
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2.1/Current situation in South Holland

In order to understand the impact that circulari-

ty could have on the province of South Holland, 

the current state in terms of construction and 

demolition is researched. This research allows 

us to perform analysis of different topics con-

cerning the C&D industry. Therefore, the cur-

rent state of jobs, material situation and flows, 

potential areas and potential of a circular mate-

rials industry is analysed in the following sec-

tions.



Figure 3.  Construction companies and their 
sizes in terms of employment. Added to this are 
the selected wet concrete plants in the Province 
of South Holland. 
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Current situation in South Holland

In total, the current number of jobs in the Neth-

erlands reaches over 10 million (10.767.000). In 

which 6% of this total accounts for the construc-

tion industry. When focusing on South Holland, 

7% of the nearly two million jobs (1.922.400), 

are jobs in the construction industry (CBS, 

2019). Assuming this, a quick calculation shows 

that around 130.000 jobs in South Holland are 

construction industry based. This number is 

equal to 20% of the total construction jobs in 

the whole country. The province of South Hol-

land is, therefore, responsible for 20% of the 

total jobs in the construction industry. 

A circular economy can provide up to 54.000 

additional jobs in all sectors (Bastein et al., 

2013). However, it is unknown what this will 

mean for the construction sector in South-Hol-

land specifically. Based on the total number of 

jobs in South Holland compared to the rest of 

the Netherlands, 13.000 of these 54.000 jobs 

could be provided in South Holland in all sec-

tors (Drift & Metabolic, 2018).  

The many companies providing these 130.000 

jobs can be seen in figure 3. Small companies 

can consist of 10 employees while bigger com-

panies can reach up to over a 1000 employees. 

These big companies are usually located in 

urban areas that are accessible by waterways 

and highways. This accessibility in combination 

with the location in the urban areas is impor-

tant as the companies need to be accessible by 

many people and products.  

Also wet concrete production locations can be 

found near the urban areas in the figure. These 

can usually be found near agglomerations of 

construction companies as these companies 

will be collaborating with these wet concrete 

production locations. 

These 130.000 jobs are partly filled by migrant, 

hyper-mobile workers. These workers travel 

between different jobs, have contracts for short 

periods of time and can, therefore, easily be 

relocated to different locations and even coun-

tries. These hyper-mobile workers are hired as 

companies are in a need for cheap and dispos-

able labor from contractors and take advantage 

of the lack of close attachments in the immedi-

ate environment. This brings some problems, 

as these workers receive underpayment and 

insufficient healthcare. This is caused by the 

lower living and working standards of these 

workers, and their lack of involvement with au-

thorities and trade unions. Another problem 

could be the segregation of nationalities, which 

is created to favor efficient communication 

(Berntsen, 2016). 

Figure 2.  C&D industry jobs in the Netherlands 
and South Holland (CBS, 2019)

2.1.1/Jobs
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Current situation in South Holland

Today, more than 2.5 million tonnes of construc-

tion and demolition waste (CDW) are produced 

in the province of South Holland, mostly as a 

consequence of demolition works. This waste 

consists of several materials in which the pro-

cessing for each one of them is different: recy-

cling, downcycling and incinerating. Nearly half 

of materials that are released consist of stony 

rubble of which 97% in figure 4 is reused but 

for low-value applications such as foundation 

material for roads. The remaining 3% is actu-

ally reused in the concrete production phase. 

Even though metals represent a small portion 

of waste, they are not being handled properly 

after demolition and renovation while metal is 

of high quality and value. As these materials 

are losing a large part of their original value, 

this process is considered as downcycling rath-

er than recycling (Drift & Metabolic, 2018). The 

rest of stony rubble that is being reused, is in 

non-structural applications such as low grade 

materials. These materials are mainly used for 

road foundations, in a process known as back-

filling (Kenai, 2018). For asphalt, which is the 

most abundant type of waste, a large part is 

already being recycled. 

Due to downcycling being a monofunctional 

construction activity, its use in civil engineering 

is expected to decrease. There is an increas-

ing amount of material used in civil engineering 

that is made of a material released elsewhere. 

This “saturation” of the material industry in civ-

il engineering creates an incentive to develop 

more circular applications of building materials 

for other purposes (Ministry of Infrastructure 

and Environment, 2016). This downcycling hap-

pens because of a lack of confidence and ex-

perience from C&D producers and construction 

companies, the need for further research on 

applications for C&D waste and the inexistence 

of a clear regulation for reused and recycled 

materials (Ng & Engelsen, 2018, Icibaci, 2019). 

A special mention should be made on reused 

items. Currently, the Do It Yourself (DIY) market 

represents the main consumer group of reusa-

ble CDW recovered by large companies. This 

means that demolition companies privilege 

variety and direct availability for small scale 

retail over large scale operations of recovery 

and commercialisation. Therefore, “this fact 

indicates that commercial projects could apply 

used products, but the current market structure 

is not able to support a supply-demand bal-

ance on a larger scale” (Icibaci, 2019, p.130). 

The lack of guarantees and change in building 

standards and laws that will be explained later 

in section 2.2.3,  are other factors that prevent 

the market of reused materials to reach larg-

er scales: research and development would be 

needed in order to make that transition.

2.1.2/Current material situation

Figure 4.  Current material situation in South Holland (based on Drift & Metabolic, 2018).
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Current situation in South Holland

As of 2018, 6.8 Mton entered the construction 

chain annually while the total outflow totalled to 

3.9 Mton in South Holland (Drift & Metabolic, 

2018). Because of this imbalance, the construc-

tion sector cannot reach full circularity based 

on the total outflow that the province produc-

es. The province also heavily relies on the im-

port of raw materials that are required for the 

processing of concrete, asphalt and steel. The 

construction material flow in the province is the 

largest material flow within the region after the 

chemical sector and container handling (Drift & 

Metabolic, 2018). Therefore, the importance of 

the construction sector needs to be addressed, 

with multiple strategies at different scales, in or-

der for the transition towards a circular system 

to be realised. 

Figure 6 depicts the current flow of materials 

in which there exists a huge import of raw ma-

terials, whether sourced nationally or abroad. 

Cirkelstad (in Drift & Metabolic, 2018) estimates 

that around 40% of all raw material flows are 

driven by construction. When these raw mate-

rials are processed in manufacturing centers, 

they still have to be manipulated at construc-

tion sites in the form of casting and welding. 

This represents a challenge when the building 

reaches its life cycle as the used materials are 

harder to deconstruct. This will result in exten-

sive demolition activities.

After materials are manufactured in their re-

spective concrete and steel plants, they are 

sent to construction sites. However, materials 

such as concrete and asphalt are sent to con-

struction sites in “wet”, not ready to use forms. 

This means that the mentioned materials must 

be poured, unlike its prefab counterparts. When 

a building is completed, waste is not only cre-

ated during the construction of the building but 

also during its use phase. During its lifespan, 

the building is subject to maintenance and ren-

ovations that generate excess material that 

can be used for recycling or renovation (Drift & 

Metabolic, 2018). This demonstrates an oppor-

tunity and need for the application of a circular 

system in the construction and demolition in-

dustry.

After reaching its lifespan, the building is de-

molished. This is the phase that creates the 

most waste. This is because most materials 

cannot be deconstructed easily. Therefore, 

50% of the materials flows released from dem-

olition and renovation consist of stony rubble 

(1.1 Mton) (Drift & Metabolic, 2018). Demolition 

represents the end of the current linear flow of 

the construction industry as demolition material 

is mostly either downcycled or sent to a waste 

facility. A more detailed description on con-

struction and demolition waste will be given in 

the next section. 

2.1.3/Current flows & amounts

Figure 5.  Current section of the C&D industry in South Holland Figure 6.  Current flows of the C&D industry in South Holland 
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Current situation in South Holland

2.1.4/Landuse analysis: a sandwich approach

For this project, a sandwich of functionality is 

defined. This sandwich is showing how con-

struction industry facilities and housing areas 

compete for the same areas (Kort, 2017). Water 

and access to main roads are attractive to both 

of these functions. Conflict is present as there 

is a competition for locations that are most ac-

cessible. Housing is in need of quiet, peace-

ful areas with natural qualities, while industry 

depends on transportation and factories which 

generate polluting industrial factors. These fac-

tors are the reason why it is not common for 

these two functions to be combined. In many 

areas of conflict, buffers are created to over-

come such clashes, creating distant industrial 

areas. 

These conflict areas in the province of South 

Holland can be indicated when understanding 

the sandwich principle. In figure 7, areas with 

direct connectivity to and from traffic and water-

ways infrastructure are defined. Based on the 

sandwich principle, we have defined a study 

area using the transportation connectivity fac-

tor. In the defined study area, the land use con-

sists of residential areas (34%), industrial areas 

(21%) and green areas (30%) as shown in fig-

ure 8. These predominant land use types, res-

idential and industrial, which are the functions 

competing for land in the sandwich model, are 

indeed present in areas with good transporta-

tion connectivity. Figure 7.   Sandwich principle 

The conflict in functions can also be seen when 

looking at maps that represent the number of  

construction, renovation and demolition activi-

ties per municipality as shown in figure 10. In 

figure 11, it is evident that the majority of indus-

trial locations are found within the study area 

and are formed around the port of Rotterdam. 

The construction and demolition industries are 

found in the same locations where these differ-

ent urbanisation activities are happening. This 

also means that residential areas are located 

in areas where construction production compa-

nies are active.    

As concrete is the main material used in con-

struction in South Holland, understanding its 

spatial requirements explains a considerable 

part of the spatial dynamics of the C&D indus-

try in South Holland, such as concentration and 

closeness. There are two different sorts of con-

crete production, one of them is wet concrete 

production and the other is precast concrete 

production. The biggest difference between 

these two types of concrete is their service are-

as. Wet concrete plants need to be less than 25 

kilometers away from construction sites, while 

precast concrete plants can be up to 90 kilom-

eters away from construction sites. This means 

that, to cover the same distance, there is a 

need for three times more wet concrete plants 

compared to precast plants. This means these 

wet concrete plants will more often be located 

in urban areas than these prefab plants. In fig-

ure 12 the effect of this 25 kilometer radius is 
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Figure 9.   Sandwich areas in between highways and 
waterways

Figure 11.    
Locations of C&D related industries (based on Kort, 2017 and Google, n.d.)

Figure 10.  Construction activities per municipality  
    (based on CBS, 2019)

Figure 8.  Land use for defined area (based on OSM, 2018) Figure 12.  Wet concrete service areas (Based on Kort, 2017)
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Renovation

New construction

Waterways
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Sandwich areas

Industry

Residential

Green



Concrete production plants

2524

Current situation in South Holland

2.1.5/Current example areas of CDW industries

Production areas 

When taking a closer look in the industrial areas 

that include these concrete plants, a quick look 

will show that these areas are not at all attrac-

tive to live near. Large buildings with only walls 

are typical for these industrial areas. Fences, 

and inactive facades are also not unusual. The 

freight trucks that are needed to provide ser-

vices and materials for these industrial compa-

nies are also consistently present in the area. In 

these examples, houses are located near this 

industry. 

Figure 14.  Active buffer

Figure 15.  Buffer by waterway

Figure 16.  Buffer by train tracks.

Figure 13.  Current situation of C&D industrial areas (Google, 2020)

Dyckerhoff Basal, Delft

Dyckerhoff Basal, Dordrech

Julianahaven (concrete) Recycling, Dordrecht

Jansen (demolition) Recycling, Rotterdam

Buffers

There are many examples where a buffer is 

present to create distance between these two 

functions. However, distancing can also have a 

negative effect if the buffer becomes a barrier, 

as there is no social control from residents in 

the example of a physical buffer with no active 

function. 

Figure 14, shows the possibility of using an 

active buffer such as the Rotterdam Dakpark 

where there is a shopping area inside of a 

physical buffer. Other than that, natural buff-

ers can be used in the form of parks. However, 

these only create a physical buffer, but allow 

both areas to be visible. More often, is a buff-

er by waterways. Waterway buffers also create 

physical distance between the residential and 

industrial areas. Residents are able to see the 

industry, but are not able to visit it. A third buffer 

that can be used, as shown in figure 16, is a 

buffer by train tracks. This is similar to the wa-

terways buffer as it is also using infrastructure 

to create a distance between the two areas but 

in most cases is not desirable as it also create 

noise pollution.

Recycling plants



Figure 17.  Liveability & Locations of 
Construction-related industries, (Based 
on: Ministerie van Binnenlandse Zaken 
en Koninkrijksrelaties, 2018 ) Liveability is 
determined by several indicators, divided into 
five dimensions: Dwellings, inhabitants, safety, 
facilities & physical environment.
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Current situation in South Holland

Figure 17 shows the areas with the lowest rates 

of liveability in combination with the current C&D 

industry related companies in a map. Liveability 

is determined by several indicators, divided into 

five dimensions: dwellings, inhabitants, safety, 

facilities and physical environment. The map 

shows that areas with the least liveability rates 

are often within proximity of companies related 

to the C&D industry. The map also shows that 

most wet-concrete production plants are in the 

proximity of the areas with the worst liveabili-

ty. Even though it is unknown if this is due to 

the negative externalities that these companies 

might produce, like pollution and noise (as can 

be seen in figure 18), it becomes clear that live-

ability in these areas needs to be improved.

2.1.6/Liveability regarding current C&D companies in urban areas
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Construction hubs do already exist in the Neth-

erlands. Current examples do mostly have a 

logistic function for inner-city development due 

to the limited availability of space at building 

sites. 

The Amsterdam construction hub, Bouwhub 

Amsterdam, is mainly focused on logistics and 

saving space on building sites by temporarily 

storing materials in a central hub. Materials and 

deliveries are monitored in order to transport 

them from hubs to the building sites in time, 

without having them to be stored at the building 

sites before use. 

‘De Trip’ in Utrecht was also studied as an ex-

ample of a hub by De Bes et al., (2018) has 

shown that the amounts of traffic movements to 

construction sites can be reduced by up to 69%. 

This is not only for supplying materials, but also 

includes transport mobility of employees. The 

benefit in terms of CO2 emissions can increase 

to 68%. Next to this, about 5% less construc-

tion waste is produced and the time needed for 

Figure 18.  Negative externalities of sandwich principle

Figure 19.  Chain of logistics with BouwHub. (de Bes et al., 2018, p.27). This example shows the way the example hub in Utrecht is 
functioning. In here, the hub is only for inner city developments because of limited availability of space at the building site. 

2.1.7/Current Examples of CDW Hubs

the final phase of construction can be reduced 

by approximately 25%. In total, transport costs 

can be reduced by roughly 71%.

Furthermore, the establishment of construction 

hubs generates positive externalities for resi-

dents of cities, as the C&D industry is currently 

responsible for 20% of inner city commercial 

traffic. The examples studied in the report show 

less complaints from surrounding neighbour-

hoods when a construction hub is located in the 

area. The total benefit in terms of costs can be 

up to 3-5%, as almost 15% of the total costs of 

construction is due to transport. 
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Urbanisation trends in the province of South 

Holland consist of two forms: expansion and 

densification. It is important to note a distinc-

tion between these two types of urbanisation 

as they have different needs in terms of area 

and materials. Expansion consists of new de-

velopments located in formerly open tracts of 

land whereas densification refers to the con-

struction of housing in existing developed areas 

(Broitman & Koomen, 2015). In terms of materi-

als, both expansion and densification requires 

the implementation of “new” material, however, 

refurbishing and renovation activities can also 

be used in densification projects. 

Developing 210.000 dwellings using circular 

economy principles in the province of South 

Holland, requires for the selection of locations 

for urbanisation. Figure 21 shows the possible 

locations for urban expansion in combinations 

with C&D companies. In the potential map in  

figure 25 the selected locations for urban ex-

pansion are shown. As can be seen in this map 

and as explained before, both urban areas and 

CDW companies compete for the same land. 

As not all of the 210.000 dwellings can be built 

outside the current urban areas (Boelhouwer, 

2017), densification in existing urban areas is 

needed. One of the possibilities for urban den-

sification is the renewal, restructuring or reno-

vation of urban areas built in the 1950’s. These 

buildings are often in need of renewal as they 

do not always meet current living standards. 

Urban densification could possibly take place 

at these locations, providing both spaces for 

new developments as well as improvements 

of the current built environment in these neigh-

bourhoods. Based on the map in (figure 23), we 

selected the larger possible locations for urban 

densification as can be seen in the potential 

map (figure 25).  

Agglomeration of C&D industry locations can 

be found throughout our defined study area. 

As shown on the figures 22 (OpenStreetMap, 

2018) & 24 (Ministry of Infrastructure & Water 

man-agement, n.d.), an agglomeration of indus-

trial companies can create noise that exceeds 

the 75dB level, which is two categories over the 

level of ‘very bad’. Combining the problems of 

noise pollution with the earlier mentioned buff-

er zones, a big amount of space is needed to 

just separate these two functions. The more in-

dustry locations there are, the more buffers are 

need-ed. This space is also needed for urban-

isation, therefore, a minimum of these heavy 

industrial areas should be aimed for in order to 

decrease the amount of perimeter. Therefore 

an agglom-eration of companies would be ben-

eficial in this case.

Figure 21.  Potential areas for urban expansion based on urbanisation potential and climate resilience.Urbanisation potential is 
based on accessibility, possibilities for a multi-core metropole, new economies, renewable energy possibilities, services & facilities 
and the best economic locations.  Based on (Province of South-Holland, Discussienota verstedelijking, 2017)

Figure 23.  Map showing areas in the Province of South Holland built in the period of 1945-1960. Based on (Kadaster, 
Basisregistraties Adressen en Gebouwen, 2013).

Figure 20.  Urban potential (above) and resilience (below) 
Based on (Province of South-Holland Discussienota 
verstedelijking, 2017)

Figure 22.  Agglomeration in the port of Rotterdam (Based on 
OSM) 

Figure 24.  Noise pollution for agglomeraion area in the port 
of Rotterdam (Based on: Ministerie van infrastructuur en 
Waterstaat, Geluid in Nederland (Lden), n.d.) 

2.1.8/Potential areas for urbanisation  
and C&D hubs
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Figure 25.  Potential map



35

The current situation in South Holland shows a 

lot of potential in order to reach circularity. Job 

opportunities are expected to grow in this in-

dustry through circularity, however, the status 

for construction workers needs to be improved. 

The C&D industry produces the third largest 

material flow in the province mainly because of 

demolition and renovation projects. Materials 

released from demolition represent an end point 

in the current linear system as these materials 

are either downcycled or sent to a waste facil-

ity. However, downcycling through backfilling 

is saturating the current monofunctional need 

for released stony rubble materials. In terms of 

land use, industrial and residential areas com-

pete for access to highways and waterways 

creating conflicts. Since both land uses have 

distinct functions, this creates a clash mostly 

because of negative externalities of industry. 

Such a clash offers an opportunity to revamp 

the C&D industry and improve the current situa-

tion. Applying a network of hubs would allow for 

a positive interaction between both land uses. 

This concept of hubs has not only been tested 

but also proven in Amsterdam and Utrecht.

Conclusions
2.2/Circularity in the C&D industry

In this section the possibilities of applying cir-

cularity in the construction and demolition in-

dustry are explored. Several circular activities 

are defined to achieve this circular model. Also, 

the impact of the C&D industry on its surround-

ings is researched on different scales.  Next to 

this, research is included on current thresholds 

regarding the legal implementation and bottle-

necks in institutional procedures. Finally, social 

challenges regarding circularity in C&D and 

drivers and potentials for implementations have 

been elaborated on.



36 37

Circularity in the C&D industry Circularity in the C&D industry

2.2.1/Circular activities 2.2.2/Negative externalities

In order to explore the possibilities offered by 

circularity to the C&D industry of South Hol-

land, it is important to first understand which 

kind of activities define a circular management 

of waste and what are the priorities and hierar-

chies inside those activities. 

After checking some general definitions on 

waste management given by national and in-

ternational governmental bodies (European 

Parliament and Council, 2008 and UK Govern-

ment, 2011), it is evident that the two extremes 

of waste management in terms of environmen-

tal costs, prevention (lower impact) and dis-

posal (higher impact), as well as the concept 

of “recycling”, are clear and undisputed. On 

the other hand, other terms as recycle, reuse, 

repair, recondition, refurbishment or remanu-

facture, seem to be less clear and even inter-

changeable (Gharfalkar, Ali, & Hillier, 2016). 

Therefore, after a review of current circular 

projects and initiatives (Ellen MacArthur Foun-

dation, 2016; Climate-KIC & C40 cities, 2018; 

Gladek et al.; 2018 Icibaci, 2019; Beelen, 2020), 

as well as the local conditions and specific chal-

lenges for the C&D sector in the Netherlands, 

five circular activities are defined (figure 26). 

They are shown in their order of precedence, 

defined by their environmental cost.

Figure 26.  Circular construction activities

Despite being instrumental for a sustainable fu-

ture, circularity can still produce negative spa-

tial, environmental and social impacts. 

In terms of space, a circular C&D industry tends 

to occupy larger areas. This is a consequence 

of the transition towards construction process-

es based on modularity and prefabrication, 

which require large storage facilities. For exam-

ple, prefabricated concrete plants sometimes 

need up to 20 times more space than their 

“wet” counterparts (Kort, 2017). A similar princi-

ple applies for the facilities that make bio-based 

construction parts, which do not only need the 

aforementioned areas, but also need spaces 

for storing the unprocessed raw materials. This 

means that, if not managed correctly, circular 

industries could increase the pressure on land 

and its value. 

From the perspective of environmental impacts 

of circular processes related to CDW, two main 

negative externalities were identified: first, a 

higher demand of bio-based materials, mainly 

wood, could stimulate irresponsible harvesting 

practices in the countries of origin of these ma-

terials. Luckily, and unlike other construction 

materials, wood already has certification sys-

tems in place that could be tightened over time 

(Goodland, 2016). Second, the processing of 

stony materials in recycling plants are related 

to the emission of noise, transportation as well 

as energy and material losses (Cavalline, 2017; 

Icibaci, 2019). Other nuisances can derive from 

agglomeration of other industries close to the 

recycling and concrete plants. These plants are 

less predictable and can change over time, but 

should be considered as part of the impact. 

Repair

Preserve buildings by doing the necessary 

maintenance works without changing their cur-

rent function or performance.

Refurbish/repurpose

Preserve most of the buildings and extend their 

lifespan through extensive interventions and/or 

modification of their current function and per-

formance.

Reuse

Recover materials before or after demolition 

and re-introduce them into the chain of supply 

without changing their original purpose.

Recycle

Recover materials after demolition and re-intro-

duce them into the chain of supply as raw ma-

terials for products with similar and/or equally 

valuable applications.

Build responsibly

Build taking into account the future possibilities 

for the repair, refurbish, reuse and recycle ac-

tivities as well as using bio-based and renew-

able raw materials with a minimum or positive 

carbon footprint.
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2.2.3/Current thresholds in South Holland 2.2.4/Social Challenges

Research on CDW management in the Neth-

erlands (Deloitte, 2015) has shown that there 

is a lack of policies supporting sustainable 

management of materials. They describe the 

absence of quality gradations or labels for recy-

cled materials. Next to this, the prices of materi-

al do not include recycling or waste processing. 

While taxes do exist in the construction sector, 

this is mostly on labour while there is a lack of 

taxes on materials (Gladek et. al., 2018). Final-

ly, for the lack of policies they describe a need 

for the reduction of demolition permits as they 

could encourage reuse of existing buildings 

and avoid waste production.

In terms of bureaucracy, this research de-

scribes the need for knowledge in the different 

parties that is currently missing at local author-

ities. Next to this, many projects on sustainable 

use of CDW are not fully developed yet, there-

fore, they cannot be implemented. It seems 

like a general standard on how to deal with this 

problem is missing. This might function as a 

bottleneck for circular project execution in com-

bination with the lack of knowledge by local 

governments. For example, regulations limit the 

use of refurbished elements such as old doors 

due to height regulations in building codes. The 

final remark that is described in the report is the 

traditional culture of the construction industry, 

which tends to hold back the transition into a 

circular model.  

Another crucial factor that limits the possibili-

ties of creating circular flows of CDW is the 

dependency on large-scale demolition compa-

nies for the recovery, processing, storage and 

commercialisation of reusable products. Some 

consequences of this are: 1) these companies 

only sell reused materials when there is availa-

ble space in their facilities; 2) there is a “weak 

specialisation of skills required for each activity, 

especially when demolition companies operate 

reuse as a side or secondary service within the 

company” (Icibaci, 2019, p.123); 3). The har-

vesting and preparation of CDW is not “treated 

as a specific activity or sector, reflecting inad-

equate legal representation and lack of further 

support in the form of investments for Research 

and Innovation” (Icibaci, 2019, p.124). 

The only exception to this dynamic are small-

sized demolition and renovation works, where 

owners can choose to directly offer their reusa-

ble CDW via e-commerce platforms (figure 27), 

which reduces the need for recurring to large 

demolition companies, storage spaces and 

large logistic operations (Icibaci, 2019).

Other challenges for the effective integration of 

CDW into the supply chain have to do with inno-

vation processes and education initiatives. On 

the former, it has been indicated how the con-

struction industry has the tendency of assimi-

lating innovations at a very slow pace, needing 

Figure 27.  An example of an online platform for trading of 
reused C&D materials (https://www.oogstkaart.nl/)

There are social issues related to the C&D sec-

tor that could be deepened, but also improved, 

by circularity. 

First, there is the resistance of residents to 

technological changes. This is mainly relevant 

when repair and retrofitting works lead to the 

upgrade of heating and other systems. Accord-

ing to studies (Brown, Swan, & Chahal, 2014), 

there are different reasons for dwellers to reject 

these improvements: the lack of understanding 

the need for such changes, new interfaces that 

make these technologies harder to use, and the 

lack of interest in changing energy consump-

tion behaviors. A careful strategy for the im-

plementation of these actions, based on local 

needs and preferences, is necessary in order 

to guarantee the success of retrofitting in exist-

ing social housing projects.

Another social implication of the transition to-

wards a circular C&D sector is related to job 

security and the welfare of workers. As men-

tioned earlier, a large portion of the workforce 

is employed in large construction projects that 

are composed of hyper-mobile migrants work-

ing under sub-standard conditions. This means 

they have little or no involvement with the local 

context and the opportunities offered by this 

context (Berntsen, 2016), which translates in 

being left out of the (re)education processes. 

This is especially relevant when considering 

that a circular construction and demolition in-

dustry needs a more specialized, and therefore 

educated, workforce. It can be understood that, 

in a transitioning market, the exclusion these 

workers are subject to now could render their 

skills obsolete in the future. 

periods “for changes to diffuse in construction” 

that “may range from several decades up to a 

century” (Hekkert, 2001, p.171). On the latter, a 

process of training in new circular technologies 

is needed in order to involve companies and la-

bour force into the game. 
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According to the report written by Deloitte 

(2015), the construction industry is willing to 

pay for materials if there are guarantees, such 

as quality labels that are ensuring a sustainable 

resource. Currently, because of the low prices 

of secondary materials, companies tend to be 

interested. Next to this there is an increasing 

demand for circular materials. 

Another potential would be to add more flexibil-

ity in terms of regulation. For example, reused 

materials do not meet current building codes 

for new buildings, but are still safe to use. Gov-

ernmental institutions could also facilitate circu-

lar building by their own tenders, to showcase 

possibilities to private investors as well. De Bes 

et al. (2018) also describe that specifically for 

construction hubs, governments can support 

the use of these by letting these hubs take part 

in regional and urban design processes in the 

future as well as helping them to find locations. 

For example, this could be in former industrial 

areas in order to get a permanent location. 

Additionally, the hubs in the research done by 

De Bes et al. (2018) rely on delivery from a wide 

range of separate suppliers. The examples are 

mostly at the scale of a city or multiple cities, as 

a sufficient amount of material flow is needed, 

as well as the knowledge and planning of future 

projects nearby to make sure the hubs do not 

need to be relocated. This means continuity is 

needed in order for potential hubs to succeed. 

A possibility can be scaling up the existing ag-

glomeration areas to ensure continuity in the 

future. For this continuity, a material passport 

can help, not only for characteristics of mate-

rials used, but mostly for future availability and 

current implementation to guarantee a continu-

ous, closed loop, supply chain. 

For the most abundant type of CDW, concrete, 

another potential specific for the province is 

mentioned. Nowadays, the current processes 

needed to obtain recycled concrete in the Neth-

erlands are “energy intensive, expensive, and 

produces a sludge whose final disposal is land-

filling” (Xicotencatl, 2017). Nonetheless, the 

reuse of materials for new concrete could be 

economically feasible due to the lack of near-

by raw material sources (Kamrath, 2019) and 

the high demand for them. Therefore, the natu-

ral limitations of the region could translate into 

different stakeholders being eager to fund re-

search and design (R&D) for recycled concrete. 

Departing from the previously mentioned defi-

nitions and potentials, some examples of initi-

atives necessary for applying circularity in the 

C&D sector of South Holland were analysed in 

terms of reach and scale, as well as the stake-

holders involved. From figure 28 can be con-

cluded that the lower the impact of activities 

(i.e. repair, refurbish and reuse), the smaller the 

scale of initiatives, getting even to the resident 

and neighbourhood scales. In opposition, recy-

cling and responsible construction require pow-

erful stakeholders interacting on large scales. 

A clear directionality is defined, at least for the 

current state of things: the less we demolish, 

the higher are the chances of communities and 

neighbours being involved.

Figure 28.   Actions, stakeholders and scales

2.2.5/Drivers and potential for circularity 2.2.6/The scales of circularity



It can be concluded that circularity has been ex-

tensively researched and defined from theoret-

ical perspectives, but application still remains a 

challenge. On the positive side, the future reali-

zation of a circular C&D sector for the Province 

of South Holland has a solid base of theoretical 

work to back it up; therefore, many of the future 

challenges circularity will have to face, have al-

ready been identified and discussed, and can 

be addressed in the proposal for a circular fu-

ture for the C&D sector that is presented in this 

work. Some of these challenges: on the one 

hand, the national government needs to define 

clear standards and definitions on circularity 

and promote them through laws and regula-

tions. On the other, R&D institutions and pri-

vate stakeholders must work hand-by-hand to 

overcome current technical, financial and trust 

issues related to the implementation of circular 

processes. Furthermore, it was clearly shown 

that the realization of this transition is not pos-

sible without the active involvement of the less 

powerful stakeholders affected by it: migrant 

workers and regular citizens. Education is in-

strumental, as it creates understanding on the 

circular transition and helps empower workers 

and residents, allowing them to take part in the 

decision making from an informed perspective. 

Finally, it was shown how curricular activities 

have different scales of influence: while some 

of them require large scale operations, others 

easily adapt to smaller scales.

Conclusions

3REALISING THE FUTURE OF 
¡OPEN CONSTRUCTION!
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In 2050, more than 210.000 homes “have been 

built through the establishment of a circular 

materials industry. This urbanisation will be 

realised by refurbishing, redeveloping and ex-

panding existing areas, creating high quality 

and just living environments. 

The material industry has undergone a transfor-

mation from a decentralised network of C&DW 

plants to the establishment of mixed-use ma-

terial hubs. These hubs enable an increase in 

transportation efficiency and availability of 

materials, especially for bio-based materials. 

These mixed-use hubs will welcome a variety 

of activities ranging from education to trading. 

Closely monitoring the material cycle devel-

oped in collaboration with knowledge institutes, 

has become mainstream in construction edu-

cation. A materials database will allow for the 

planning of construction and demolition works 

by all stakeholders. This will result in an inclu-

sive industry that aims to incentivize the trading 

of reused materials for all societal scales.

In this section will be explained how the analy-

sis will be used to create a vision for a circular 

C&D industry in South Holland. This vision has 

been developed for 2050 and includes an inter-

mediate vision in the transition phase of 2030. 

Three scales of openness are introduced: open 

network, open program and open edges. A 

method of guiding these developments sup-

porting the realisation of our vision on circular-

ity in de C&D industry will be introduced in this 

section as well.

circular materials industry

transportation efficiency and 
availability of materials

materials database

high quality and just living 
environments

bio-based materials

scales

mixed-use material hubs

Closely monitoring

3.1/Vision
3.1.1/Vision statement
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To reach the 2050 vision, a 2030 vision is need-

ed that can be used to transition to the new sys-

tem. For this vision, several logistics-material 

and mixed-use hubs are created. These hubs 

are located in industrial areas where different 

construction company agglomerations exist, 

and/or locations that are located within the po-

tential area between highways and waterways 

for good accessibility. The hubs will be devel-

oped with the help of the knowledge of insti-

tutions based in the province, like universities, 

schools and sector-specific institutions like the 

Greenport Westland. The collaboration of the 

different universities and knowledge institutes 

will be used to further innovate in the construc-

tion sector and the possibilities for existing ma-

terials. In order to create a knowledge corridor, 

the participation of knowledge institutes in Leid-

en, The Hague, Delft and Rotterdam is needed 

as well as the established hubs. These indus-

trial areas should be connected to waterways 

and/or highways for good accessibility. In these 

hubs new functions will be added, companies 

that do not have functions in the construction 

industry will be relocated to free up space for 

these new functions. Facilities for the recycling 

and reusing of materials will be added to the 

hubs. Next to this, locations are provided for 

facilities to refurbish and repair materials. New 

materials can still be produced by the construc-

tion companies present in these areas. At the 

same time materials coming from demolition 

and (de)construction of building sites for densi-

fication and urban expansion will be provided. 

These materials can then be reused, recycled, 

repaired or refurbished in these areas.

3.1.2/Vision 2030
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Material transition

Between 2030 and 2050 a transition phase is 

needed. There will be a shift in the production 

methods causing the production to diffuse. Less 

site specific products will be produced as there 

will be a shift towards prefabricated products. 

Also in 2050, buildings should be fully modular 

and automation is a big topic. Bio-based mate-

rials will be used more frequently, there will be 

clean transport and the new circular economy 

will be data driven. Because of this shift, func-

tions of the material hubs will be focusing on 

recycling, reuse, refurbishing and repairing, re-

sulting in production not being needed in these 

areas anymore. There is only one hub that will 

keep the function of producing, this is the pro-

duction hub in the port of Rotterdam. This hub 

will mostly produce prefab materials. These 

materials will be distributed to the material hubs 

in other locations in the province. However, be-

cause of this shift to prefab materials, more 

space is needed for storage as shown in figure 

29. Therefore, the material hubs will also have 

functions in storage. 

Job transition

Not only will there be a transition in materials 

and, therefore, a need for storage, but also a 

change in job functions will be needed for a 

circular system to work. Between 2030 and 

2050 the jobs in production of sustainable re-

sources will likely increase and stagnate. It is 

expected that more jobs are needed in this 

3.1.3/Transition phase

Figure 29.  Shift in spatial needs (Based on: Kort, 2017 and  Metabolic, 2018)

Figure 30.  Shift in production (Based on: Kort, 2017 and  Metabolic, 2018)

sector because more sustainable products will 

be needed for a circular system. However, at 

some point, a high level of circularity might be 

reached. Therefore, the amount of jobs in pro-

duction of (raw) biobased materials is expected 

to stagnate at a certain moment because of life-

time extension seen in figure 31 (Gladek et al., 

2018). At the same time, production from pri-

mary and unsustainable resources is expected 

to be decreasing and replaced by sustainable 

production, causing less employment in this 

sector, this can be seen in figure 31. 

Finally, in figure 31 is shown that using materi-

als in a circular way will most likely provide more 

jobs in terms of maintenance. Next to this, recy-

cling, repairing, reusing, refurbishing and repur-

pose will also cause and increase in jobs as 

these are more labour-intensive than process-

ing materials as waste (Drift & Metabolic, 2018). 

Especially the sorting and logistics part and the 

investments in research and development for 

these materials will likely cause an increase in 

jobs (Gladek et al., 2018). Next to this, the es-

tablishment of a circular management authority 

alongside with the gathering and organisation 

of data will likely provide an additional amount 

of jobs (Drift & Metabolic, 2018). Current num-

bers are already showing a shift towards more 

higher-educated employees in the construction 

sector as construction systems are becoming 

more standardised, which might especially be 

the case for circular construction.  (EIB, 2019) 

In total, the shift to a circular economy will im-

pact approximately 13.000 jobs in the province 

of South Holland.

Location transition

Part of the transition towards circularity is re-

lated to the reconfiguration of the current “pro-

ductive landscape” of the C&D industry. The 

differences and reasons in favor of the pro-

posed model are explained in the following par-

agraphs.

1. For these hubs, both transport from pro-

duction facilities to these hubs, as well as trans-

port from hubs to building sites can become 

more efficient, as both can take as much ma-

terials as possible. Production transport can be 

loaded with material for different building sites, 

and transport towards building sites can take 

materials from different production facilities in 

one transport.

2. A model where production is central-

ized takes advantage of the already unused 

perimeter of these industries. In general, C&D 

Figure 31.  Shift in job needs (Based on: EIB, 2018;2019 & Metabolic, 2018)

materials industries have one entrance by land 

and a quay on the waterways. If in an inhabit-

ed area of the city the edge, where public and 

private meet, is the most important place of in-

teraction, both commercially and socially, the 

industry reverses this logic by treating it as the 

place to be blocked and protected from external 

factors. Therefore, apart from the above men-

tioned entrance points, the perimeter is not of 

fundamental importance for industries, which 

makes them susceptible to being agglomerat-

ed in a single hub as long as those points of 

procurement are respected.

3. A permanent flow of recycled materials. 

A large-scale operation of recycling requires a 

constant flow of CDW materials that allow the 

recycling plants to operate continuously and, 

therefore, be cost-efficient. In this system, a 

network of smaller hubs are dedicated, among 

others, to the constant gathering and shipping 

of CDW to the central hub. However, in a de-

centralized model as the one existing today, 

CDW is transported to the plant that is nearest 

to the demolition site, which makes the future 

availability of material a permanent uncertainty, 

therefore discouraging any investment in new 

infrastructure of R&D. 

4. An industry that relies on prefabricat-

ed, standardized and modular pieces does 

not need to be as close to the construction 

site as its “wet” counterparts. According to a 

document by Kort (2017), a plant where prefab 

pieces are produced can be placed as distant 

as 90 km from the construction site and still be 

cost effective. On the other hand, a “wet” con-

crete plant has to be at a maximum distance of 

25 km or even closer when demand or traffic 

are higher than usual (i.e. cities). This means 

that production can be moved away and cen-

tralized, as there is no need to keep the current 

urban industrial areas as zones of production, 

but rather as places where storage, logistics 

and initial sorting of materials takes place. 

5. Also in terms of efficiency, hubs can 

be beneficial, for example in the case of shel-

tered workspace for construction preparations 

that are more specialised, compared to on-site 

preparation work.
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Vision

In 2050 there will be a central production hub 

in the port of Rotterdam that facilitates the sev-

eral material hubs in different parts in the prov-

ince of South Holland. These material hubs are 

located in places that are easily accessible by 

waterways and highways. Materials of the pro-

duction hub will be brought here for storage, but 

also materials coming from demolition of build-

ings in urban densification areas and private 

projects will be brought back to these material 

hubs for reuse, recycling, refurbishing or repair-

ing. They will not only facilitate urbanisation & 

densification, but also affect the surrounding 

neighbourhoods with small scale actions. 

The hubs will make use of a material database 

to know what materials and amounts are avail-

able in which hub. Efficient use of transport will 

be established to provide the hubs of the mate-

rials. Empty freight trucks and ships are not de-

sirable anymore, every possibility for transport 

should be used. New and existing buildings will 

be provided with material passports that will be 

useful in the future when demolition, refurbish-

ment or repairing is needed in these buildings. 

A network of data is needed to provide for these 

material passports and databases. This net-

work is established through the knowledge cor-

ridor between the cities of Leiden, The Hague, 

Delft and Rotterdam. Added to this network are 

the materials hubs and the production hub. In 

2050 a circular management authority will be 

established with the function of managing the 

development of circularity in the C&D industry 

of the province. 

For this vision three open scales are introduced 

to realise the production hub in combination 

with the material hubs and create a healthy and 

enjoyable living environment. 

3.1.4/Vision 2050
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3.1.5/Three open scales

To achieve this circularity in the province of 

South Holland, changes have to be made on 

different scales. On the regional scale, an open 

network will be aimed for, on a city scale will be 

aimed for an open program and in the neigh-

bourhoods will be aimed for open edges. 

Open program Open edges

Open network
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An open network on a regional scale is reached 

by creating a connection between different 

functions in this circular system. This connec-

tion must establish communication between 

these functions. Material hubs and the produc-

tion hub communicate through the data net-

work as mentioned in the vision. Knowledge 

and innovation opportunities are shared and 

spread throughout the province. A Circular 

Management Authority monitors and provides 

aid in all hubs and their respective construction 

projects. The collaboration between several 

material hubs is not the only aspect to the open 

network. Hubs communicate and collaborate 

with the built area, the expansion areas and the 

producers of bio-based materials. This open 

network is a physical network in waterways and 

highways, but also a data connection through 

material databases and material passports.

Open network

Figure 32.   In the open network , the different hubs collaborate to achieve circularity



Figure 36.  Open program spatial representation
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National and beyond

This open network in the transition to a circular 

system will not only reach the province of South 

Holland but can also be achieved in other parts 

of Europe using the connections of the port of 

Rotterdam. In the Netherlands, other produc-

tion hubs, managed by institutions similar to 

the CMA, can be located in cities with good ac-

cessibility and availability, a few examples are 

shown in the map. 

A well connected network improves the resil-

iency of the system, as other hubs could take 

over the production when necessary, and the 

sharing of knowledge. A solid international net-

work could also benefit international trading of 

raw materials that cannot be locally produced. Figure 33.   National and international network

Figure 34.  Open network spatial representation

The open program allows hubs to adapt to local 

conditions and still perform a role in the broader 

network they are part of. In this sense, each one 

of the circular actions mentioned before would 

have a place in the hubs (figure 36). Further-

more, the openness of the program should also 

allow for the different circular actions to react to 

local market and social needs: in this way, the 

initiatives with more potential for social inter-

action could be located on the edges, and the 

productive activities could specialise depend-

ing on the technologies available and the con-

struction and demolition activities taking place 

in the area of influence of each hub (figure 35). 

The direct consequence of having a diverse 

and dynamic program in each hub is the capac-

ity of acting upon and being affected by actions 

on all scales: from the house, going though the 

neighbourhood and the city, up to the regional 

scale (figure 37). 

Open program

Figure 35.  Shift in construction activities 



Showroom and training for use of new 
technologies

Re-training of workforce and DIY 
workshops

Counseling and advise on working conditions 
and opportunities

Figure 37.  Actions, stakeholders and scales involved in circular hubs

Figure 38.  Social interactions at the neighbourhood scale

Open edges

The enclave condition of urban industrial are-

as produces the stronger impacts on the local 

scale: edges that avoid any interaction with 

their surroundings, fenced streets and streets 

dedicated to freight transport are the common 

denominator. That is why the proposed hubs’ 

edges open to their direct surroundings by of-

fering spaces, services and opportunities for 

nearby communities, small contractors and 

workers. This allows for the activation of the pe-

rimeter of industrial areas that would otherwise 

be defined by walls and fences. Furthermore, 

their transformation into areas mainly dedicat-

ed to sorting and storage of materials, instead 

of production, aims to reduce the direct impacts 

(mainly noise) of production processes.

In terms of programme, apart from traditional 

commercial and services activities these open 

edges will also house spaces for the negotia-

tion and resolution of social conflicts related to 

circular transition and the C&D industry. In this 

sense, there are three social issues which are 

tackled through the open edges: the resistance 

of residents to technological changes, the risk 

of existing labour to become obsolete when 

facing circularity and the sub-standard work-
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Figure 39.  Improved sandwich by the opening of edges

Figure 40.  Visual representations of our open edges proposal

ing conditions of hyper mobile migrant work-

ers. In order to do so, the following functions 

are proposed: 1) Showrooms where residents 

can select and learn how to use new circular 

technologies; 2) Education facilities where the 

workforce can be trained or retrained in new 

circular jobs. DIY enthusiasts will also have ac-

cess to these areas; 3) Facilities where advice 

is given to hyper-mobile migrant workers, the 

weakest chain in the current C&D production 

system, on the new working conditions and job 

opportunities: the presence of representatives 

of trade unions, NGOs, local authorities and 

even translators will be required.
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From this section can be concluded that the 

2050 vision cannot be achieved without a vi-

sion for 2030. A transition between these two 

stages is essential for this vision of Open con-

struction. The use of materials and ways of 

producing will change, which will lead to a tran-

sition in jobs and education. Also, a change in 

need for locations will occur because of these 

changing systems. To realise these transitions, 

several open scales are introduced: the open 

network, the open program and the open edg-

es. The open network is established on a re-

gional scale and will be reached by creating a 

connection between different functions in the 

created circular system. The open program is 

based on a city scale and allows hubs to adapt 

to local conditions and still perform a role in the 

broader network. And finally, on the neighbour-

hood scale, the open edges open to their direct 

surroundings by offering spaces, services and 

opportunities for nearby communities, small 

contractors and workers.

Conclusions
3.2/Strategy: Realising Open Construction

To reach this vision in 2050, a strategy has 

been developed. This strategy consists of the 

establishment of a network for circular con-

struction in the province of South Holland. A 

physical network is needed, but also a data 

network will be established. In this strategy, a 

new stakeholder will be introduced, the Circular 

Management Authority (CMA). One of its func-

tions is managing and coordinating the flow of 

construction materials between producers and 

consumers. Another part of the strategy is in-

troducing strategic projects. Projects in Rot-

terdam, The Hague and Gouda will be defined 

later in this chapter.
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Figure 41.   System and phases for the proposed C&D industry

Figure 42.   System and phases for the proposed C&D industry

For our strategy to work, different transition 

phases are created according to the needs 

of the C&D industry. The phases represent a 

gradual change from small to large scale tran-

sitional components.

In figure 41 we can see how the replacement of 

raw materials, the change in construction and 

demolition methods and the processing and 

production methods happen in a cascading 

order. This is done to avoid excessive stress 

on the building industry, giving more time for 

transition to those activities which are less ad-

aptable to change.

In general terms, the phases are meant to rep-

resent the different stages needed for the C&D 

sector to make the transition from the current 

situation to a fully circular network at regional 

scale. In order to define a strategy, different 

goals were defined inside each phase: some 

3.2.1/Definition of phases and goals

Figure 44.   Supply and demand dynamics for the proposed strategies

3.2.2/Stakeholder definition

The following pages delve into the spatial 

and temporal complexities of what has been 

presented so far. Perhaps, some clarification 

about the way in which the stakeholders were 

defined needs to be made: as the proposed 

vision is centered in a productive system that 

is unavoidably linked to the market, the analy-

sis of the main actors was carried out following 

their main involvement in the dynamics of sup-

ply and demand of C&D materials and waste. 

This was useful for understanding who was 

performing an irreplaceable role in the game, 

and who was less important. 

The result is shown in figure 44: while the mate-

rials industry, construction and demolition work-

ers and Research and Education institutions 

define the available supply of materials, the 

construction companies, government and civil 

society determine the patterns of consumption 

of those commodities. In the meantime, Infra-

structure and transportation networks act as 

facilitators of such flow, as well as the Circular 

Management Authority, a stakeholder we intro-

duce as part of the strategy. 

As it can be seen, these are general categories 

of stakeholders. They will be specified upon in 

the next pages, according to the specific chal-

lenges of each project and location.

Figure 43.  Spatial implementation of proposed strategies

are strictly related with the production industry 

(G1, G3 and G5), while others have to do with 

the flow of knowledge and information (G2, G4, 

G6 and G7). 

In addition to the temporal dimension, the strat-

egy is also defined through spatial projects: a 

production hub, several expansion and den-

sification material hubs. A network, existing 

both in the physical (infrastructure) and digital 

(data and knowledge) realms is also needed. 

Together with these projects, there are also 

social instruments and policies that guarantee 

the successful implementation of the strategy 

in different phases (figure 43). 
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This timeline (figure 45) is a general overview of 

the interaction between the phases, goals and 

actions previously defined. As it can be seen, 

every project is sectioned into different specific 

actions corresponding with the goals and phas-

es they are part of. It is also evident that certain 

events from one phase overlap or continue into 

other phases; this is an indicator of the flexible 

nature of the categories we propose, which, by 

extension, guarantees the adaptability of the 

strategy they conform.

3.2.3/General timeline

Figure 45.  Timeline of necessary actions and phases for the proposed strategies
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3.2.4/Network

On this map, the physical and digital network 

that is used for the logistics hubs in the pro-

posed vision is shown. Some hubs do collabo-

rate on supplying several projects nearby. The 

data network of the CMA is used which has 

been established in an earlier stage with the 

help of knowledge institutes and governments. 

The existing network of water & highways can 

be used as the logistic efficiency has improved 

to put less pressure on these existing networks 

when transporting material between hubs. Also, 

the data network is needed to exchange knowl-

edge about the available materials per hub, but 

also the material passport of new and existing 

buildings.
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In the province, stakeholders interested in 

the network are defined. These consist of the 

several municipalities of the bigger cities. The 

Hague, Delft and Rotterdam are defined as 

they are the center of innovation and education 

and are therefore likely to be interested in the 

network. In figure 47 is shown that Delft espe-

cially consists of several TNO research insti-

tutes. Also included in this map is the Port of 

Rotterdam as they can influence this project. 

In figure 46, the power-interest matrix of the 

network is shown. Also, the shift of the stake-

holders in the future is visible in this graph. The 

Port of Rotterdam has a lot of power but little 

interest. When applying the vision, in 2050 the 

Port of Rotterdam should have less power com-

pared to others, however their interest should 

increase as circularity will affect the port of Rot-

terdam and its economy. The province of South 

Holland has high power in combination with 

high interest. Through research, innovation and 

policies the province can create a circular econ-

omy, however they do need help from innova-

tion and education facilities, but also different 

municipalities. These municipalities might not 

be as interested in a circular province, as they 

are used to working on smaller scales. Collab-

oration between these municipalities is need-

ed. Also, a new stakeholder is introduced, the 

circular management authority, which will bring 

together all the different stakeholders and their 

functions. 

Figure 46.   Power-interest 
matrix of proposed network

Stakeholders

Figure 47.  Interest of knowledge institutions in the province
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Functions 

The Circular Management Authority is the insti-

tution in charge of managing and coordinating 

the flow between producers and consumers of 

new, recycled and ready-to-use construction 

and demolition materials. It provides informa-

tion to the several hubs that have been estab-

lished and is also the means to scale up the 

circular system to other provinces and even 

to other countries in a later stage. In this way 

the system on a smaller scale, for example in 

a province, can rely on other areas in the case 

of (temporary) changes in material flows and 

supply. In this way, the CMA also provides re-

silience for this system on different scales. 

In order to do so, the CMA should have total ac-

cess to the database of materials in these hubs, 

as well as the material passports, with informa-

tion of (future) availability of materials from the 

existing building stock as well. It should also be 

involved in the system of material storage and 

logistics. Next to this the CMA is responsible 

for managing the land and infrastructure of the 

hubs where all the processing, production and 

storage facilities are.

Next to facilitating the shift towards circularity 

for the construction industry, it can also nego-

tiate with- and inform- governments on how to 

stimulate this transition. The authority can be-

come a representative for the circular construc-

tion industry and help overcome procedural 

thresholds and advocate for changes in poli-

cies to allow for circularity in practice.

Organisation 

The CMA is the product of a public-private part-

nership for the circular transition of the C&D in-

dustry in South Holland. Its board is composed 

of representatives from the Province of South 

Holland, the C&D materials industry, develop-

ment and construction sector, TNO, TU Delft 

and civil society. Depending on the situation, 

decision making should include municipal gov-

ernments, representatives of civil society, the 

Port of Rotterdam and trade unions. 

Area of influence 

Its area of influence exceeds the borders of 

the Province of South Holland, as it is meant 

to establish alliances with similar national and 

international institutions in order for the circular 

system to become resilient. 

Establishment 

The authority should be established as soon as 

possible. However, this will be done in steps, 

starting with initial support and coordination of 

existing hubs and gathering of data. It should 

be in charge of coordinating research institutes, 

C&D industry and land owners in order to find 

the necessary spaces for the hubs to be built.

Location 

The headquarters of the CMA are located in 

the central production hub, in the Port of Rot-

terdam. Smaller offices and logistic centres are 

located at each material hub.

3.2.5/The Circular Management Authority (CMA) 

Figure 48.   Functions of the Circular Management Authority
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In order to realise ¡Open construction!, several 

areas have been selected for the establishment 

of material hubs. From these, a production hub 

in the port of Rotterdam has been selected, 

as well as a material hub in the urban area of 

Binckhorst in The Hague and a material hub in 

the industrial area Kromme Gouwe in Gouda.

3.2.6/Strategic projects
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Strategy: Realising Open Construction

3.2.7/Rotterdam production hub: 
Vondelingenplaat, Port of Rotterdam

The production hub in Rotterdam is selected 

because of the presence of a recycling and 

construction material production agglomera-

tion, and its strategic location within the sand-

wich between waterways and highways. Next 

to this, it is located in a central location for the 

province and in the Port of Rotterdam where 

most raw materials are transported to in the fu-

ture such wood as a bio-based resource.



Stakeholders

Power

Interest

78 79

Currently, on the Vondelingenplaat, a few com-

panies can be found. An asphalt production 

company and Recycling Kombinatie can be 

found on the northern part of the Vondelingen-

plaat. These companies have high interest in 

the circular economy as it concerns their sector 

of work. Next to these companies in the con-

struction industry, also other companies out 

of this industry are located here. Shell is a big 

stakeholder in this location as they use most of 

the area for their refinery. Therefore, Shell is a 

stakeholder with high power. However, by 2050 

a significant decline in the oil industry is expect-

ed in which Shell is aware of and will transition 

their role in the energy sector (Vaughn, 2018). 

This means that Shell and other oil companies 

will no longer use all of their refineries, this 

frees up some space that can be negotiated for.

In the power-interest graph in figure 49 is shown 

that Shell is likely to lose power in the future as 

the demand for fossil fuels is likely to decrease, 

however, their interest stays the same.  Waste 

companies will also lose some power, as recy-

cling and reuse will be the standard. Therefore, 

recycling companies will gain power and inter-

est from medium to high. In this stakeholder 

analysis, ports in other parts of Europe are also 

included as they are well connected to the port 

of Rotterdam.

Figure 49.  Power-interest matrix 
for involved stakeholders

Figure 50.  Stakeholder interest for the proposed location



The production hub has multiple functions 

such recycling and producing materials for con-

struction from primary (bio-based) resources. 

Materials for this hub are coming from both 

construction and demolition waste of buildings 

as well as an input of bio-based resources such 

as wood and waste products from the food in-

dustry. These materials will be sorted first and 

recycled if needed and will then be processed 

to make new materials. From this, materials will 

be sorted again and grouped into packages 

for their respective hubs in order to create an 

efficient transportation logistics system. Moni-

toring and logistics of such materials is where 

the CMA is involved through data manage-

ment. With their information on availability and 

demand, the material packages for each hub 

can be assembled. From this, the packages are 

ready for distribution  to the several hubs in the 

province, as well as building sites nearby that 

are served directly by the production hub.

Functions

During the first phase there will be niche inno-

vation. The commissioning of a facility for bio-

based material storage and processing will be 

located along the waterways, as can be seen 

in figure 54. The first edge initiatives can be 

started with the help of the companies, neigh-

bouring residents and the first organisation of 

the CMA. This is also part of the engagement 

of residents, companies and other interested 

parties like other provinces. At the same time 

the CMA can be established with the help of 

logistic companies, knowledge institutes and 

municipalities.

In the next phase (figure 53), The logistic cen-

tres are established as by this time the CMA is 

expanding its organisation and activities. Next 

to this, production of other resources for con-

struction can be established in the area. The 

former areas for storage of fossil fuels will be 

relocated as there will be less demand in the 

future. Education and community building will 

have become part of the hub, and especially, 

the edge initiatives. From here the renovation 

of existing housing can get started in the edge 

by giving workshops, providing showrooms and 

DIY materials and tools. As the CMA is estab-

lishing its platforms of data and knowledge in 

this phase, the local coordination of material 

flows for production, distribution and recycling 

will be starting and continuing in phase III (fig-

ure 52).
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Figure 51.  Functions within the production hub

Figure 52.  Phase III of the production hub transformation

Figure 53.   Phase II of the production hub transformation

Figure 54.  Phase I of the production hub transformation

Phasing



Figure 55.   Consolidation of the Rotterdam production hub transformation

Bird’s eye view

In phase III, existing renovations supported by 

the edge will continue to go on. At this time 

the CMA will integrate its networks with other 

hubs and coordinate material flows from there. 

The CMA can start expanding to other provinc-

es from the start of this phase to become re-

silient in the future. From here, the network is 

expected to become fully functional in the prov-

ince of South Holland. The first results can be 

applied in other provinces that have not been 

involved yet, in order to become fully resistant 

in the future by scaling up the network of pro-

duction and material hubs. The knowledge and 

data from the CMA can then become another 

product of export for the Netherlands in order to 

establish a circular construction network on an 

international level as well. 
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Figure 56.   Timeline for production hub strategic project

Stakeholders involved

Timeline
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Figure 57.  Rotterdam Vondelingenplaat. Based on: (Google, 2017). In the current situation, the production hub area is monofunctional. The area is fenced off and the space is uninviting, and for a 
reason: visitors are not allowed to be there as valuable materials are stored there and it would be unsafe to walk around.

Before / After

Figure 58.  Rotterdam Production Hub. In the new situation, the edge of the production facility is opened up. While the area itself has changed as well. Storage of fossil fuels has been transformed 
into production and processing of materials for, and coming from, construction. The edges are areas with small scale initiatives like shops, DIY workshop areas and showrooms to educate and involve 
residents of neighbouring areas in the circular construction industry. These areas are safe as they are small scale and designed for being used by visitors. The production facility would however be more 
closed. At the same time, it is possible to visit the area guided, as the purpose is to show and inform people on the circular construction industry and the way these hubs work. 
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Strategy: Realising Open Construction

3.2.8/The Hague circular material hub: 
 Binckhorst

The material hub in the Binckhorst area of The 

Hague has been chosen due to an established 

presence of companies regarding construction 

and recycling and because of the area’s close 

proximity to waterways and highways. Binck-

horst is currently undergoing urban transfor-

mation to a mixed-use neighbourhood. On the 

map showing potential areas (figure 25) and the 

densification potential (figure 23) , The Hague 

is shown to have many areas with potential for 

densification. This material hub is therefore 

more focused on densification. However, other 

functions concerning social integration for both 

workers and neighbours are important for this 

area as will be explained later in this paragraph.



Power
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The Binckhorst is, as shown in figure 60, most-

ly occupied by companies that have industrial 

functions other than construction. However, 

in the middle of the area, a few construction 

companies are located. Renewi, a recycling 

company, is located here as well as several 

construction material producers and BAM, a big 

construction company. Currently, in the south-

ern part of the Binckhorst, an innovation and 

knowledge center can be found. This is also a 

place where small startups can be found. 

In the power-interest (figure 59), these com-

panies can also be found. Large construction 

companies might not have a lot of interest in-

itially because of the large investments and 

changes that come with shifting towards cir-

cularity. At the same time smaller companies 

are likely to be more flexible and will therefore 

gain more interest. It is then expected for the 

larger companies to follow afterwards. Also 

small construction companies will also gain in-

terest. A special stakeholder in the Binckhorst 

is graveyard St. Barbara, a graveyard that is lo-

cated in the middle of an industrial area, near 

polluting industries. This graveyard owns a big 

part of land, therefore, it is important to include 

their interests in the power-interest graph. 

Stakeholders

Figure 59.  Power-
interest matrix for involved 
stakeholders in the 
Binckhorst

Figure 60.  Stakeholder interest for the Binckhorst 



In the material hubs, materials coming from 

construction and demolition waste and the pro-

duction hub are sorted first. Secondly, materials 

in need of transformation should be processed. 

Thereafter all materials are sorted again in 

order to be distributed to the building sites in 

packages. Next to this, smaller types of mate-

rials are being distributed to the DIY, retail and 

workshop areas within the hubs themselves. At 

the material hubs, there is room for C&D entre-

preneurs, as well as small scale initiatives to 

facilitate the workers of the hubs. For the work-

ers, an educational & welfare centre is located 

at the hubs as well. Here education on imple-

menting circularity in practice can be taught 

in collaboration with the existing educational 

institutes. Furthermore, it provides a place for 

the workers to get help with difficulties such as 

bad working or living conditions. It is therefore 

not only for workers from within these hubs, but 

also for those who work outside the hubs that 

can find help on these social and personal is-

sues.  

Functions

Figure 61.   Functions within the Binckhorst material hub

Figure 62.  Phase III of the Binckhorst material hub transformation

Figure 63.  Phase II of the Binckhorst material hub transformation

Figure 64.  Phase I of the Binckhorst material hub transformation

Phasing
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In phase I, the recycling and storage of material 

is established. This is one of the critical func-

tions for the Binckhorst hub, as it will get ma-

terials coming from the many densification and 

renovation projects in and around The Hague. 

This can be seen in the potential map (figure 

25). Because of this, it is important to start 

developing the edges as both a buffer and a 

connection, in terms of functions, between the 

surrounding neighbourhood. The neighbour-

hoods (3) can also be developed in this phase 

as a start in transforming them has already been 

made. At this time, the CMA will start gathering 

data on the projects involved in the Binckhorst 

material hubs as well, as the Binckhorst is one 

of the first hubs to be developed. 

In the second phase, storage facilities will be 

expanded as the hub will service more areas, 

including small scale urbanisation and projects 

for private customers for example. These pri-

vate projects are facilitated by the social initi-

atives and information provided on the edge. 

This is being done in all the hubs. 

Finally, the CMA will have established a fully 

circular network to coordinate. Logistics and 

storage in the Binckhorst hub will be further de-

veloped to include all material flows for distri-

bution. From here, the Binckhorst will continue 

to function as a material hub, while it remains 

to be supported by the CMA for logistics and 

further developments of the area. 



Figure 65.   Consolidation of the Binckhorst materia hub transformation

Bird’s eye view
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Figure 66.  Timeline for the Binckhorst material hub strategic project

Timeline
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Stakeholders involved
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Figure 67.  Binckhorst. Based on: (Google, 2019). The southern part of the Binckhorst already has room for small initiatives, however, it is still dominated by large industrial buildings with closed facades, 
while the concrete production company is on the edge. However, some buildings are of importance for the area in terms of heritage and are therefore preserved. 

Before / After

Figure 68.  Binckhorst Material Hub. The processing of materials, like the recycling of concrete, now takes place in the area that is surrounded by the edge. In this way, the edges provide a buffer. The 
functions in the edge make use of the material coming from the processing facilities in the hub. They facilitate activation of the edges facing the surrounding neighbourhoods with functions like workshop 
areas, small scale companies on creative use of the material, and facilities like small restaurants and cafes to serve both the workers as well as the residents.  
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3.2.9/Gouda circular material hub:  
 Kromme Gouwe 

The Gouda material hub has been chosen to 

differentiate from the more urban one in Binck-

horst as Gouda is located in the less densely 

populated area of our study area. Another fac-

tor for choosing this location is that the func-

tionality conflict can be directly seen here 

between industrial and residential functions. 

Gouda could function as the main material hub 

in the urban expansion area in between Gouda 

and The Hague, while the Binckhorst hub then 

focused more on the urban densification in the 

city itself. Next to this, Gouda’s hub can service 

the surrounding villages and cities in terms of 

expansion projects.



Power

Interest
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In Gouda, several construction material pro-

ducers can be found. Next to these compa-

nies, also a lot of local companies outside of 

the construction industry can be found. Around 

the industrial area, schools, churches and even 

police and fire departments are present. Also 

a lot of housing is located near this industrial 

area, with a buffer of waterways between the 

two functions. Next to this, a waste company 

can be found in the area. 

In the power-interest graph in figure 69, it can 

be seen that the area in Gouda is similar to the 

Binckhorst. The local industrial companies will 

be interested in the change to a circular econ-

omy, however, they do not have a lot of power 

as they are only local companies. Waste com-

panies will lose power if they do not shift to-

wards reuse of waste materials for circularity. 

Educational facilities will gain power, as there 

will be more education needed for circular tech-

nologies. Also the civil society will gain interest, 

as they are in close connection to this area and 

will be even more after the vision of 2050 is ap-

plied. 

Stakeholders

Figure 69.  Power-interest matrix 
for involved stakeholders for 
Gouda

Figure 70.   Stakeholder interest for Gouda



Figure 72.  Phase III of the  Gouda material hub transformation

Figure 73.  Phase II of the Gouda material hub transformation

Figure 74.  Phase I of the Gouda material hub transformation
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The functions of the Gouda Material hub are 

mostly the same as the one in The Hague, as 

explained before on p.92. However, the Gou-

da one does need more input of material from 

other sources as it is not focused on densifica-

tion and does therefore have less waste mate-

rial coming from demolition that can be reused. 

Gouda is at the same time more focused on 

smaller private projects in its surrounding area, 

which will be explained further in this chapter.

Functions

Figure 71.  Functions within the Gouda material hub

In the Gouda Material hub, the hub will be sup-

porting an urbanisation area, as well as smaller 

scale projects in the surrounding neighbour-

hoods and villages. Therefore the storage for 

materials for construction and the logistics for 

distributing this is developed initially. At the 

same time, edges with multiple functions re-

garding the small scale construction industry 

and facilities for workers are developed. These 

also facilitate the circular neighbourhoods for 

which a start will be made in the first phase 

as well. Like in all the hubs, the CMA will start 

gathering data on materials and start the en-

gagement of current and future stakeholders in 

collaboration with the present industries. 

In the second phase sorting and storage fa-

cilities will be expanded and aligned with the 

logistics system as the platforms for this are re-

alised by the CMA. Repairing and renovation 

will start later in this phase as in Gouda the fo-

cus is initially on the urban expansion projects 

and the smallest scale of private projects. For 

education, Gouda is one of the locations where 

workers can be educated on the transition to 

circularity in construction. 

Finally, the storage and logistics will be expand-

ed. The hub will become fully integrated in the 

network of hubs established by the CMA and 

knowledge on practice and education can be 

exported to other areas. 

Phasing



Figure 75.  Consolidation of the Gouda materia hub transformation

106 107

Bird’s eye view



Figure 76.  Timeline for the Gouda material hub strategic project
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Timeline

Stakeholders involved
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Figure 77.  Kromme Gouwe in Gouda. Based on: (Google, 2019).  The current situation shows large scale industrial areas in the back and buildings for storage facilities and abandoned commercial uses, 
next to a neighbourhood of heritage facing the city center of Gouda. 

Before / After

Figure 78.  In Gouda the edge has been transformed to house education and initiatives for residents to use circular construction material. In this specific area, circular housing is developed as well as 
part of the circular neighbourhood. The mixed-use provides an activated edge to connect to the city center of Gouda.
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3.2.10/Roadmaps

A careful understanding of the sequential ac-

tions and the stakeholders involved in each 

phase allows to foresee future bottlenecks and 

conflicts to be resolved before they become an 

impediment for the execution of the vision. On 

this page, the roadmaps based on the timeline 

are shown that can be followed in order to exe-

cute the strategy.

Conclusions

G1. Given the punctual nature of spatial inter-

ventions, land management is fundamental for 

the success of the plans.

G1 & G2. R&D in use of recycled and biobased 

materials is determining for most key actions. A 

slower pace in innovation will affect the speed 

of implementation of the whole strategy.  

Planning:  
niche innovation
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Conclusions

G3. The enlargement of the production hubs 

relies on the gradual decommissioning of the 

Shell refinery. Future energy transition initia-

tives make this scenario feasible, but also de-

termine the rhythm of the decommissioning 

process. The CMA should have a plan B for 

locating the production hub. 

G3 & G4. Coordination between policy, data 

management, research and new transportation 

technologies is key for successful implemen-

tation of a unified regional system. Miscom-

munications or unsolved conflicts of interest 

between stakeholders could delay the process. 

Execution:  
regime change



Consolidation:  
landscape change
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Conclusions

G5. Transition to full circularity in the sector 

will never be complete unless a local solution 

for the production of raw biobased materials is 

found. Land management and research in for-

estry will be needed.

G5 & G6. Even if by this point the use of non-cir-

cular materials should be near to zero, any pro-

cesses still relying on them could prevent the 

general ban on these materials to be enforced.

G7. Only the creation of other CMAs in the 

Netherlands, or similar institutions in other 

countries, will guarantee a systemic and sub-

stantial impact from national and international 

cooperation. 
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To conclude, the circular industry can be 

achieved through the implementation of mate-

rial hubs and a production hub for raw mate-

rials. These work together through a network 

of logistics and data management on materials 

that is established by the CMA. This CMA will 

collaborate with the existing knowledge and 

governmental institutions and stakeholders re-

lated to the construction industry, in order to 

have access to data on materials and materi-

al flows in the province. These hubs will have 

edges between industry and residential areas, 

providing room for small scale initiatives for 

both residents and workers. This is established 

in order to distribute the materials and knowl-

edge on the smaller scales as well. In this, local 

stakeholders like residents will be actively in-

volved and become part of the circular system. 

Finally, the CMA will support the transition to-

wards a circular C&D industry within the prov-

ince of South Holland, while sharing the lessons 

learnt on a national and international level. By 

doing this, a resilient circular C&D industry will 

be established that exceeds the borders of the 

province.

4CONCLUSION AND DISCUSSION OF 
¡OPEN CONSTRUCTION!
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4.1/CONCLUSION & DISCUSSION
4.1.1/Assessment

Looking back at the vision statement that was 

created for this project, the improvement of the 

different topics used in this vision statement can 

be assessed. For most topics, the vision and 

strategy create possibilities to grow as shown 

in figure x. The focus of this project is based on 

the circular materials industry. Therefore, this 

industry will get a lot of attention in the next 30 

years. In 2050 the industry of circular materials 

should reach near the maximum of their pro-

ductivity. Another topic that will improve a lot 

over the next years are the mixed-use material 

hubs that are introduced in the vision. Anoth-

er focus in this project are the different scales. 

Regional scale, city scale and neighbourhood 

scale are very well presented in the vision and 

the connection between these scales will im-

prove very much when applying the vision. 

Less attention is given to the transition of tech-

nologies. However, this vision expects the effi-

ciency of transport to improve without needing 

much attention, as it is currently already hap-

pening and most of our ideas are making use 

of the existing network of transport. Also the 

material database should be established in this 

vision. However, this topic could be elaborated 

and improved upon with upcoming technolo-

gies. Another part that does not score very high 

in this assessment is the closely monitoring as-

pect as it is mentioned but also not elaborated 

Figure 79.  Assessment of proposed vision

on. From this can be concluded that the most 

important and elaborated topics in this vision 

are the circular materials industry, the mixed 

use material hubs and the scales. The part on 

monitoring and the database could therefore be 

researched further, also including possible dif-

ficulties on privacy and owners of the data for 

example. The topic of biobased materials could 

be part of another strategy on using bio-based 

resources.

4.1.2/Conclusion

The main question of this report “How can 
regional planning facilitate a circu-
lar model for the construction and 
demolition material industry in 
the case of urbanisation in South 
Holland?”was answered by the several sub 

questions in combination with the conclusions 

on different topics in the report.  The answers to 

the sub questions are formed through analysis 

of the construction and demolition industry in 

the province of South Holland. The transition 

from the current system to a circular model is 

an important topic in this report.

The first sub question: “What are the 
spatial implications of a circular 
industry?” is a question that is also found 

in the report in the section on transitioning from 

the current system. In a circular industry, new 

ways of production will be established. Less 

site specific products will be produced and bio-

based materials will be used more frequently. In 

the Open Construction concept, one production 

hub will facilitate the whole region. In this hub 

mostly prefabricated materials will be produced. 

These prefab materials need more storage 

than current site specific materials. This means 

more space is needed for storage in a circular 

industry. Currently, there is a conflict between 

residential and industrial areas, as they com-

pete for the same areas. Both of these areas 

favour locations near highways and waterways. 

Another spatial implication of the circular in-

dustry can be found in the nuisances like noise 

pollution that are decreased by decreasing the 

amount of locations, and therefore the perime-

ter of areas where materials are produced. As 

circular production requires more area in terms 

of land, the edges can ensure both a connec-

tion and buffer area between industrial and res-

idential areas. Neighbourhoods and industrial 

areas can be placed near one another without 

creating complications. The circular industry 

will, therefore, create more productive space.

For this transition different scales of circulari-

ty can be defined. The next question can be 

answered: “What are the scales of 
circularity with respect to the con-
struction and demolition indus-
try?” The circular activities that are mentioned 

in the analysis, belong to preserving, demolish-

ing and building in the construction and demoli-

tion industry. For preserving activities, such as 

Repairing and Refurbishing/Repurposing are 

mentioned. Reuse and Recycling are placed in 

the category of demolishing and for building, it 

is important to build responsible constructions. 

These circular activities are based on different 

scales. The residential scale, neighbourhood 

scale, city scale, regional scale and national 

scale are defined. On smaller scales, preserv-

ing activities are most common to take place, 

for the larger scales demolishing and responsi-

ble construction is what is applied most often.

The third and last question before answering 

the main question is:“What are the so-
cial and technical implications of 
a circular industry in terms of job 
creation, public acceptance and 
cohesion?”As mentioned before, 20% of 

the construction industry jobs are located in the 

province of South Holland. This means that ap-

plying circularity to this industry will bring lots of 

changes in these jobs, as jobs will also need a 

transition to the circular industry. Low educated 

workers might resist this technological transi-

tion because of their lack of knowledge.  Most 

workers will need to change jobs or be reedu-

cated. However, this transition to circularity will 

increase the amount of jobs in the construction 

industry as new jobs will be introduced. Jobs in 

maintenance, both software and hardware, will 

increase. But also jobs in more technological 

sectors will increase as a database of materi-

als needs to be established. Knowledge should 

be spread along governmental institutions as 

well in order to avoid limitations for circularity 

because of existing policies and regulation. 

The transition to a circular model, in the vision 

of Open Construction, will also involve smaller 

stakeholders such as residents in civil socie-

ty by locations for DIY and workshops in the 

edges and initiatives in the surroundings of the 

hubs. These are mostly in use by the smaller 

scales.
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With this knowledge the main 
question: “How can regional plan-
ning facilitate a circular model for 
the construction and demolition 
material industry in the case of 
urbanisation in South Holland?” 

can be answered.

In the Netherlands, there is a need for an addi-

tion of one million dwellings. South Hol-

land needs to facilitate approximately a quarter 

of these houses, therefore, a regional plan 

is needed. Existing dwellings will be demol-

ished to make room for densification. In other 

parts of the province, cities will be expanded. 

The C&D industry produces the third largest 

material flow in the province mainly because of 

demolition and renovation projects. Currently, 

materials released from demolition represent 

an end point in the current linear sys-
tem as these materials are either downcycled 

or sent to waste facilities. These existing waste 

facilities lead us to another problem: land 
use conflicts. Industrial and residential ar-

eas compete for access to highways and water-

ways creating conflicts. Applying a network 

of hubs would allow for a positive interaction 

between both land uses. 

For this circular model to work, many institu-

tions and stakeholders must intensive-

ly collaborate to overcome current technical, 

financial and trust issues related to the imple-

mentation of circular processes. Education 

is used as an instrument to create understand-

ing on the circular transition and should em-

power workers and residents, allowing 

them to take part in the decision making. Also 

activities in the hubs can influence several 

scales with diverse impacts. 

This knowledge can be used to create an 

Open Construction vision for 2050 

for the province of South Holland that facilitates 

a circular model for the construction and dem-

olition material industry. One production 
hub in the port of Rotterdam in combina-

tion with several, also in the province located, 

material hubs are established. These 

hubs work together through a network of 
logistics and data management on 

materials that is established by the CMA. This 

CMA will collaborate with the existing knowl-

edge and governmental institutions, and stake-

holders related to the construction industry, in 

order to have access to data on materials and 

material flows in the province.

This network of hubs will be established in 

2030, these hubs will still have functions in 

production, but are also partly circular. Howev-

er, in the years after 2030, the function of pro-

duction will disappear and be slowly adapted 

to only circular activities. Realising an open 

system by creating an open network, an 

open program and open edges will fa-

cilitate this, a resilient circular C&D industry 

that exceeds the borders of the province.

4.1.3/Recommendations

Raw biobased materials are a solution in terms 

of local environmental impact, but their chain of 

supply will still depend on international trade, 

which means they can produce negative exter-

nalities in their countries of origin that go un-

noticed in the Dutch context. This raises the 

following questions: What are the negative ex-

ternalities of biobased raw materials? Who is 

affected by them? And where? Can those ma-

terials be produced in The Netherlands? 

Perhaps only a strategy that transcends nation-

al policies will avoid these kinds of impacts.

Another subject for which further research could 

be done is on the relocation of companies, as 

only the relocation of the larger stakeholders 

has been investigated. Research could show 

how to provide alternatives and different loca-

tions and make sure most stakeholders agree 

on this. An economic feasibility strategy for this 

relocation could then also be researched fur-

ther. 

Further research is also needed on how to en-

sure the CMA will remain independent and how 

it will generate funds to finance their work. It 

is also important to understand the extent that 

the material hubs can be autonomous in their 

decisions in order to make sure the proposed 

strategy is really ‘open’. 

Another field of research would be on jobs, as 

the estimated number for the province is based 

on the national increase by circularity. Howev-

er, it might depend on the type of network that 

is established to what extent jobs will increase 

because of circularity. 

Finally, innovations and/or initiatives to reduce 

noise and air pollution must be researched and 

funded. Employing such innovations will allow 

for industries to better integrate into the urban 

fabric. This will also allow for faster implemen-

tation of mentioned strategies to open up in-

dustrial edges.
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6.1/Individual Reflections

The following text intends to discuss the role of 

governance in the project and strategy present-

ed in this work. Perhaps, the best way to start 

is by emphasizing the fact that at the core of 

the proposal lies the concept of a network that 

operates at different scales. In contradiction, 

our vision might seem as a collection of dis-

connected points with specific roles assigned. 

Therefore, an inevitable question arises: what 

is keeping them together? And, as a corollary, 

how can they have an influence on the whole 

province?

It is precisely that question that led us to include 

a governance dimension into our strategy. After 

the research part of the process, we had re-

alized that a lot of coordination and dialogue 

between stakeholders was needed in order to 

radically reconfigure the productive regional 

landscape of the C&D sector. This is because 

the scale of the proposed operations exceeded 

the capacity of any single actor: from the gath-

ering of enormous quantities of data, through 

the altering of the material supply chain, to the 

decommissioning of a Shell refinery. How to 

facilitate these processes while maintaining an 

equilibrium between the interests of all parties 

involved, from the most powerful to the weak-

est? 

A first option could have been to enforce the 

transition through a governmental institution 

with a technocratic character in charge of the 

enforcement of regulations through time on a 

national scale. Instead, we decided to create 

a public-private partnership, the Circular Man-

agement Authority (CMA), with the role of co-

ordinating and managing the network of hubs 

on behalf of all the stakeholders involved, all of 

which have direct representatives in the direc-

tory board independently of how powerful they 

are. In this way, the CMA is both a regional plat-

form for an inclusive discussion of goals, shar-

ing of knowledge and resolution of conflicts, 

and an entity with executive and managerial 

tasks, such as land negotiation, research fund-

ing and logistical coordination. In this way we 

expect the circular transition of the C&D sector 

to rely mainly on collaborative processes, only 

supported by enforcement policies when strict-

ly needed.

Nonetheless, the existence of the CMA did not 

impede us from defining the roles of existing 

institutions and authorities in our vision and 

strategy. For instance, we still expect municipal 

governments to make use of planning tools in 

order to, for example, allow the proposed hubs 

to keep functioning as industrial areas despite 

the urbanization going on around them, or lim-

iting the amount of demolition permits issued in 

order to reduce waste. At the same time, hous-

ing corporations are instrumental for promoting 

circular construction practices through tender-

ing. Finally, the national government also has a 

central role in the transition we propose, as it is 

the only one with the power for enforcing circu-

lar construction standards and procedures, as 

no extra requirements on construction can be 

set by local governments (Climate-KIC & C40 

cities, 2018).

As a conclusion, what defines our project as a 

network is the new configuration of governance 

mechanisms through an integrated platform for 

dialogue and consensus, the CMA. Its exist-

ence, together with a careful use of policy tools 

by existing authorities, also ensures the influ-

ence that our project will have in the province.

Federico Ruiz 

Nicolás Carvajal Ordoñez

The following reflection sets out to answer the 

question of what is the role of a vision in the 

planning and design proposal of your group 

project and how has it influenced your develop-

ment strategy?

The role of a vision for ¡Open construction! 

means understanding current challenges relat-

ed to the construction and demolition industry 

in order to be able to apply theories through 

planning and design for more conscious de-

velopment in the future. Envisioning the con-

struction and demolition industry in 2050 is a 

process that takes into account such present 

challenges in a way that presents a desirable 

future for the province of South Holland. Al-

though a vision represents a need for a desir-

able future and not a concrete set of actions, it 

describes social, economic and environmental 

goals that are supported by a set of arguments 

in the form of strategies. 

Proposing a future vision enables a for-

ward-thinking approach for coming up with 

solutions that can be integrated if future cir-

cumstances align with the mentioned goals 

in the vision. The realization of our proposed 

vision for a circular future for the construction 

and demolition industry with regards to con-

scious development is explained through a set 

of strategies. Because we have made a vision 

for 2050, coming up with strategies is more ap-

plicable than plans since we are dealing with 

the uncertainties of the future. From Dr. Balz’s 

SDS presentation based on a lecture by Dr. Na-

din, strategies are not about making decisions 

based on detailed tactics but are an abstract 

guide for actions based on policies. Because 

strategies act upon a set of policies, developing 

a vision based on strategies influenced us to 

come up with an agenda that helps the prov-

ince reach their goals of becoming fully circular 

and developing 210.000 homes by 2050. 

Because of the uncertainty of designing with a 

distant future in mind, approaching such a task 

with a vision is most appropriate. Applying this 

vision-strategies method to planning and de-

signing our project facilitated discussions that 

led to purposeful suggestions and considera-

tions when dealing with transitioning to a circu-

lar construction and demolition industry.
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Laura Conjin

In the proposal of ¡Open construction! the re-

lationship between research and design cre-

ates a new, regional approach to the idea 

of the open system that is mentioned in The 

Open City (Sennet, 2006), in which productivity 

should not come at the cost of liveability. Sev-

eral parts of this open system are researched 

and applied in a vision for a circular model in 

the construction and demolition (C&D) indus-

try in the province of South Holland. It is said 

that for every 100 houses, 24 are demolished, 

creating a big amount of waste that needs 

to be replaced by new and raw materials as 

many construction materials are currently only 

downcycled (Gladek et al, 2018). These waste 

streams and uses of raw materials cause many 

negative environmental effects. This calls for a 

circular model. To achieve a circular model in 

combination with applying an open system, a 

transition is needed. This transition will not only 

create possibilities to change the C&D industry 

into an open system and a circular model, but 

should also include the social aspects of this 

change. Transitional and sustainability theories 

are researched to create an understanding of 

these three different themes. Also research in 

policies is needed, as they could shape the 

regulations and show the possibilities for a new 

and circular system.

A way to apply this open system and circular 

model to South Holland is by creating several 

‘construction hubs’ in the region, these hubs 

could facilitate circular building, the examples 

in the research done by De Bes et al. (2018) are 

mostly, just like the open system concept, in the 

scale of a city or multiple cities. For ¡Open con-

struction! this concept is applied to the whole 

region. Not only the regional scale is repre-

sented in this project, the city scale and neigh-

bourhood scale are also included as the vision 

will also affect these smaller scales. ‘Dancing 

through scales’ is needed to get a continuous 

re-interpretation of the territory (van Schaick, 

2020).

On the regional, city and neighbourhood scale, 

involved parties can be found. These stake-

holders are affected by the vision, and are, 

therefore, able to (sometimes) influence sever-

al decisions. For example, in this project, in the 

production hub area on the Vondelingenplaat in 

Rotterdam, the Shell is a big stakeholder. Shell 

owns and uses much of the space that is need-

ed for this production hub in the vision. Is Shell 

interested in a circular model and what are the 

consequences if they do not want to move? 

These questions can be answered when re-

searching into the different stakeholders and 

finding out what their importance is, what their 

power and interests are and what their goals are 

and also identifying the conflicts and synergies 

between the different stakeholders (Dąbrowski, 

2020).

From this can be concluded that the research is 

needed to create a feasible design for a circular 

construction and demolition industry in a vision 

of the province of South Holland.

Christiaan Hanse

In this reflection the following question will be 

answered: ‘In which way is the governance 

aspect embedded in the planning and design 

proposal of your group project?’. This will be ex-

plained starting with governance in the strategy 

‘¡Open Construction!’, followed by alternative 

forms of governance and future possibilities 

which have not been included in the strategy. 

The CMA

In our project, an important part is the estab-

lishment of the Circular Management Authority. 

This is a public-private initiative consisting of 

stakeholders from related companies, govern-

ments and civil society. Such initiatives have 

been described to be useful in creating the con-

ditions in decision-making for a design to be re-

alised (Balz & Zonneveld, 2015). CMA makes 

sure current thresholds like the lack of knowl-

edge in governmental institutions (Deloitte, 

2015), and practical needs like continuity in 

flows (De Bes et al., 2018), are overcome. It 

does so by establishing a network of data on 

materials and flows, and distributing this along 

the several material hubs within the province. 

Next to this they can inform and negotiate with 

governmental institutions, large companies and 

civil society in order to engage all stakeholders. 

Governance on the smallest scale is also ap-

plied through the initiatives on the edges, 

where material hubs are facing residential ar-

eas. Small initiatives allow for involving the 

surrounding community by informing residents 

and stimulating the use of circular materials. 

Next to this, during the establishment of the 

several hubs, the CMA can negotiate with, and 

export their knowledge and data to, other prov-

inces on a national and international level. This 

is in order to ensure resilience in case of a dis-

ruption in material flows in a part of the system 

on a smaller scale. As the CMA can scale up 

by establishing other local headquarters, it can 

connect to different scales of involved stake-

holders to ensure multi-level governance. 

Other forms of governance & future  

possibilities 

Another way in which we attempt to apply cir-

cularity is by changing the educational system, 

not only the small initiatives that explain circular 

use through workshops, but also on the larger 

scale in current (practical) education for con-

struction. At the hubs, we reserve space for 

these in order to make use of the local industry 

and knowledge in the educational programme. 

In this way knowledge on circularity in con-

struction and demolition is spread which can 

empower workers and residents to be able to 

take part in collaborative decision-making pro-

cesses and affect implementation of circularity 

positively. 

As for our strategy the main way of influencing 

governance is through the CMA, there might 

be a risk when problems are emerging in exe-

cution, or parties don’t want to be involved. In 

our strategy, we assumed the benefit of being 

part of the network of material hubs would en-

courage companies to collaborate in transition. 

However, if companies start to compete instead 

of collaborate by not sharing information this 

could become an issue. Governance could 

help by financial stimuli or regulation on the 

amount of circular material used for example. 

To conclude, governance is embedded by the 

CMA and its platform and network, and in order 

to improve, alternative paths for governance 

could be implemented to increase feasibility of 

the strategy.
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Yixiang Huang 

In this reflection, the answer would be given to 

the question: “what is the relationship between 

research and design in your group project?”

I think the information collected by the re-

search gives the base for developing our idea 

on design. Research allows us to find points 

of concern. Then we could design for specific 

problems or demands. For instance, the article 

mentioned that there is an agglomeration of 

construction industry along highways and wa-

terways because of its need for logistics. Also, 

plants should be located within a certain dis-

tance of the construction sites. After that, we 

combined the layer of residential area and the 

industrial area in GIS, and found an industrial 

agglomerated area at the edge of cities. This 

conclusion gives us the potential area for build-

ing up the network of construction industry, and 

it also points to the problem of low quality of 

living environment in the neighborhoods, which 

are adjacent to the factories. The strategies 

we proposed afterwards, such as reducing the 

pollution of the living edges, using these edges 

to develop retails and creative initiatives, were 

developed based on these research and anal-

yses. 

In addition, research is particularly important 

for large scale projects. These planning pro-

jects usually involve different disciplines. It is 

common to come across something we don’t 

know much about, for example, the construc-

tion and demolition industry. It would be helpful 

to conduct research in order to get a systemat-

ic understanding of it. At the beginning of this 

quarter, we tried to start our research by asking 

questions. We raised the main question, “how 

can regional planning facilitate a circular mod-

el for the construction and demolition materi-

al industry” and several sub-questions which 

focus on the technical and social implications 

of the circularity in the construction industry. 

And by the time we were able to answer those 

sub-questions, we had already known a lot 

about the material flow and industrial functions, 

as well as the current employment situation of 

construction workers and the conflicts between 

C & D industry and urbanizing areas. The Main 

question even requires us to research more on 

specific policies and actions, and also find out 

the stakeholders which are relevant to our pro-

ject, which enable us to bring in more design for 

the social dimension.

What’s more, the strategies proposed based 

on the research are more feasible and practi-

cal. For example, from the research, we know 

that it is necessary to improve the transpor-

tation network and strengthen cross-regional 

cooperation of different organizations in order 

to improve logistics efficiency. And the govern-

ment could play an active role in managing this. 

Therefore, we proposed to establish a circular-

ity management authority, which is located in 

production and each material hub, forming a 

management network in the C&D industry.

In conclusion, research helps us to discover 

problems and principles behind the project, 

which sets a good base for developing strate-

gies and designing.
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