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This research report is part of Circular@Scale - an accelerator program aiming to rapidly transform
the built environment in the Netherlands by helping circular scale-ups and their business partners to
reach true scale.
Initiated by ScaleUpNation and Powered by Meaning, Circular@Scale brings together circular scaleups, landmark co-creators, commissioners, and other partners in order to accelerate the move
towards a circular construction industry. The program consists of four workstreams: Research,
ScaleUpCircular, Circular landmarks, and Circular contracting. Circular@Scale is sponsored by the
Goldschmeding Foundation, InvestNL, and Innovation Quarter.
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executive summary
The Circular Economy means reducing waste, prolonging use, recycling and upcycling. Circularity in
construction consists of implementing circularity from the start in any project, and at every stage in
the life cycle of a built object: raw materials, design and production, use optimisation, reuse, recycle.
This provides a very rich spectrum of opportunities for ventures with innovative solutions.
At the moment, the focus of most ventures is on “design and production”, i.e., constructing new
buildings with circular materials and for longevity, as well as on “use optimisation”, i.e., maintaining
and adapting the building for continued, optimal use. We found relatively few examples of ventures
with innovative solutions for recycling and reusing construction materials. Currently, most ventures
are selling a product, but the trend leans towards more "Product-as-a-Service" models.
The number of start-ups that are active within the real estate construction sector is relatively small
(about 3% of the total), with these numbers decreasing even further when we delve into the circular
economy: we found just 28 firms active in circularity in construction in the Netherlands in the scale-up
phase.
Scaling a venture is difficult in general. Only about a quarter of those firms that expand beyond 10
employees also manage to expand beyond 50 employees. At the same time, it is not more difficult to
scale within real estate construction or in circularity than other sectors. In other words, it’s hard, but
not excessively so.
At the same time, every sector has its unique characteristics that present scaling with specific
difficulties. The construction sector is challenging because of its complex collaboration structures, long
sales cycles, and local-for-local nature, which makes it difficult to scale internationally. Adopting
circularity in construction is challenging due to the lack of cost-competitiveness for reused materials,
few standards, and a lack of willingness to pay premium rates, plus, in many cases, buildings are
already built to last.
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Similar to animals adapting to a harsh environment, successful scale-ups in circular real estate
construction are perfectly equipped to overcome these challenges:
1. First of all, their management teams (MTs) are persuasive storytellers able to describe a
compelling picture of a circular real estate future.
2. They quickly establish a “beachhead”: a dominant share in a niche segment within the broader
market. This keeps their product range focused and proposition simple.
3. They address the tenants’ needs upfront, and offer a solution that is also to their advantage.
4. Their solutions truly delight the customers and tenants. After all, real estate is highly meaningful
and relevant to all of us, as we spend so much time in it.
5. Furthermore, they ensure their circular solution has an attractive business case for the customer
making it a “no brainer” from a financial point of view.
6. They are gifted collaborators, capable in navigating the complexity of the value chain, working with
others in complex projects and setting up strategic partnerships.
7. And finally, they are adaptive and opportunistic. After all, there still is major uncertainty about the
timing and effects of the tidal wave of the circular economy that is coming our way – a tidal wave
of global warming, scarcity of resources, and new ways of working, shopping and living (and
therefore using real estate).
These are appealing characteristics to be associated with. We hope that the many actors in the real
estate sector seek out these scale-ups to partner with, invest in and support. After all, it is
collaboration that defines this sector.
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introduction
In the summer of 2020, at the initiative of the Goldschmeding Foundation, the Circular@Scale
programme was started to increase circularity within the construction industry. Funding for this
programme was received from the Goldschmeding Foundation, Invest-NL and Innovation Quarter.
ScaleUpNation and PoweredbyMeaning joined forces to design and deliver a programme in which
eight Dutch start-ups active in circular construction that were entering the scale-up phase were
offered support during their scaling journeys, and brought into contact with landmark construction
projects in the Netherlands. We included a research project to determine the success factors for
scaling young, innovative scale-ups with circular solutions for the construction industry. This report is
the outcome of the research project.
We have taken ScaleUpNation’s framework of success factors for scaling as a starting point, to define
which of these are particularly important in circular construction and why. ScaleUpNation conducts
research on the success factors for young ventures to scale, and is publishing this under the name
“The Art of Scaling”. The current published version is 3.0, (see Appendix A). In “The Art of Scaling”, five
key categories are identified – each consisting of several success factors – covering scale-up potential,
strategy business, and organisational and leadership leaps.
We have reviewed literature on the subject, conducted a large number of interviews with companies
within the construction value chain, and organised round-table discussions with senior leaders in the
sector. In addition, we conducted a survey with scale-ups involved in circular construction in Europe,
and built a database of scale-ups in circular construction across the EU and UK.

Our definition of a scale-up in circular construction:
Established within the last 15 years
Between 11-100 FTEs
Offering a product or service that impacts circularity in construction

Funding for this programme was received from the Goldschmeding Foundation, Invest-NL and
Innovation Quarter.
The circular economy can only come about if innovation and entrepreneurship are fostered, and new
solutions are developed, scaled and commercialised. As such, young circular ventures have a
particularly important role to play, and it is crucial they survive and thrive. And, just like any other new
venture, circular ventures need a certain minimum size in terms of headcount and revenues to reach
an inflection point where they start having real impact and are sustainable. This handbook aims to
help them scale with impact.
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The research described in this document has shown that five of these 20 are significantly more
relevant to ventures with solutions for circularity in construction. We have focused in this research on
for-profit enterprises with a product or service that contributes to circularity in construction. Initiatives
that contribute to a circular economy through public campaigning, influencing policy or supporting
sector initiatives have been left out of scope. We have assumed that revenues and impact are in lockstep, i.e. each product sold adds proportionally to creating a circular economy in construction. There
we have focused on scaling revenues. Insights on scaling impact beyond the impact of the products
sold can be found on ScaleUpNation’s website. These are based on research conducted by
ScaleUpNation specifically on the scaling of impact.

The eight young, innovative ventures participating in Circular@Scale have been at the centre of our
research. Below is a short description of the eight scale-ups. For full information on these ventures,
see Appendix B.
BOOM Builds provides offsite-produced homes, generated with automated design software and
built via modular principles with production partners in Estonia.
GoodHout delivers sustainably-sourced natural building material: coconut husk board that looks
like natural wood and is also durable and non-toxic, to replace traditional woods in sustainable
construction and furniture projects.
Madaster provides an online registry for building materials and products, documenting,
registering and archiving the materials applied in buildings and construction objects
Office App provides a tenant and employee engagement platform for offices, changing the way
office environments are experienced, utilised, improved and built.
PHYSEE. provides windows that convert light into electricity to significantly reduce the energy
demand in commercial buildings.
Spotr.ai. analyses the physical condition of buildings in detail, using over nine image sources
ranging from human inspectors to satellites.
Studio Solarix. provides energy-generating design panels for facades.
Sustainer Homes offers modular building systems.
One comment before we delve into the content: the circular economy stresses the importance of
restraint, and staying within boundaries to retain balance. For instance, solar panels do reduce the
use of fossil fuel, but an abundance of low-priced renewable energy might trigger an unwanted surge
in economic activity and consumer spending. Our focus is on scaling young, innovative ventures with
a product that contributes positively to the circular economy, to a size where those ventures can at
least be economically sustainable. This corresponds with the expansion from around 10 up to 100
employees. At this stage, concern about second order effects that cross boundaries might be a bit farfetched.
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1

concept definition and promisiong
business models

what does circularity in construction mean?
Circular economy means reducing waste, prolonging use, recycling and upcycling
Circular Economy is, according to the Ellen MacArthur Foundation, based on the principles of
designing out waste and pollution, keeping products and materials in use, and regenerating natural
systems (cf. Figure 1). It is a new way to design, make, and use things within planetary boundaries 1.

Figure 1: Circular economy systems diagram

The construction industry is considerable in size and has a tremendous impact
The construction sector2 provides 18 million direct jobs in the EU and the UK3 , of which 0.75
million in The Netherlands.
The financial value of the sector is €1,250bn, representing around 9% of the EU and UK's GDP. The
Netherlands accounts for €175bn.

1 https://www.ellenmacarthurfoundation.org/circular-economy/what-is-the-circular-economy
2 Scope of the construction sector: construction, manufacturing sectors, real estate activities, architectural and engineering
activities, and related technical consultancy.
3 https://ec.europa.eu/growth/sectors/construction/observatory/data-mapper_en
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Approximately 40% of GHG emissions in the world are generated by the construciton sector 4 . The
major contributors to these emissions are the materials used, heating, cooling, and lighting of
buildings and infrastructure.
Construction and demolition waste accounts for 70% of total waste production in the
Netherlands 5 . There is 20% more construction waste generated per capita in the Netherlands
compared to France, Germany, or the UK 6 .
The construction industry provides ample opportunity for circular solutions
Circularity in construction consists of adopting circularity from the start in any project, and at every
stage in the life cycle of a built object:
in the design phase: the designer already has the cradle-to=cradle principles in mind when
designing. This means that as many materials as possible are reused, and the rest are bio-based
or made to last for as long as possible and are reusable (e.g. modularity of the structure,
robustness of the components, use of material passport),
during its use: ideally, the object is maintained, adapted, and repurposed for infinite use - e.g., a
school first transformed into a hospital and subsequently into housing,
at its end-of-life: if dismantled or demolished, all materials can be reused 7 or recycled 8.
Ventures with products or services that contribute to circularity in construction can have various
business models, and may act at several stages of the construction process. What do we mean by
'stage'?
The five different stages of the product life cycle
1. Raw material: extract materials and resources.
2. Design and production: conceptualise, draw and produce infrastructure.
3. Use optimisation: live, work, play, reorganise, maintain an existing construction.
4. Reuse: identify, sort, collect and sell used products (doors, walls, heat pumps, windows, etc.) to be
used again without inflicting major change on its core content.
5. Recycle: identify, sort, collect and sell waste streams (resources such as concrete, tiles, glass,
aluminium, steel, etc.) to be re-used as raw materials.

1 Raw
materials

&
2 Design
Production

Use

3 Optimization

4 Reuse

5 Recycle

When categorising our scale-up database per life cycle stage, we observe that most of the scale-ups
with solutions for circularity in construction are active in the ‘Design and Production’ (60%) or
‘Use optimisation’ stages (25%). Very few scale-ups are active in the ‘Raw materials’ (5%), ‘Reuse’
(5%) or ‘Recycle’ (5%) stages.

4 WBCSD 2018
5 https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Waste_statistics#Total_waste_generation
6 1.2 tons of overall waste generated per inhabitant per year in the NL, 1 ton in France, Germany, and the UK. Source:
https://ec.europa.eu/eurostat/databrowser/view/env_wasgen/default/table?lang=en
7 Reuse: the use of a product that has previously been utilised by its former owner for the same purpose, without major
modifications.
8 Recycle: the use of residual material coming from a product that has previously been thrown away by its owner and treated
(sorted by type and shredded) in a sorting plant.
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Recycling scores surprisingly low. The reason is that the existing players in the Dutch recycling sector
are large companies with major scale economies that already perform very well. The Netherlands
has been ranked third among all 28 European member states in a recent report from
Ecopreneur.eu 9. This is also the case for construction waste, where companies comply with the rules
the government and local authorities have set. High investment allows the Netherlands to benefit
from great infrastructure for waste sorting and recycling. The barriers of entry as a young venture at
the downstream are therefore large.
Reuse also scores quite low. Market demand is low at present, and most of the young ventures
working on reuse practices so far are service extensions from large producers that adopt 'Productas-a-Service' models, and can leverage their product know-how and distribution channels for
product recollection. It also requires changes in the reuse practices for all actors within the chain.
Reusing components in a new building requires buildings to be designed that can be built from
reused components, the screening of local resources that can be reused (so called "waste mapping"
by Césare Peeren from Superuse Studios), and an inventory of what resources are available, and
when. Savings are made on the supply of resources, thus offsetting the additional labour costs. It is
far from unfeasible, but it requires many changes in the approach to construction.

Raw materials

Design and production

Use optimisation

Reuse

Recycle
0%

20%

40%

60%

Figure 2: Scale-ups categorised per life cycle stage

Design & Production and Use Optimisation are where most scale-ups are active (cf. Figure 2).

9 Ecopreneur.eu. (2019). Circular Economy Update – overview of circular economy in Europe
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9

10
Figure 3: Circularity performance-ranking of the Netherlands among all EU member states

The construction industry is a project business, i.e., a new building is commissioned, designed, and
constructed as a project. Circular opportunities abound in these projects, e.g., the design and
manufacture of biomaterials, reused components, local resources, recycled materials, circular facades,
or entire constructions, etc., but also the design for longevity and flexibility towards new types of
usage. At the same time, once the project is completed and the building has been taken into use,
maintenance and care become critically important in expanding its longevity.
Business models
Stewart Brand recognises six layers in a built object that can accommodate different activities - his
model provides a useful overview of these layers. Opportunities exist in all layers within a
construction object.
The idea behind Brand’s model is to break down buildings into layers, to quickly identify where
circularity can be applied. Each layer corresponds to different types of products, material, knowledge,
and work (cf. Figure 4). Even though the model is focused on buildings, this also partly applies to civil
engineering infrastructures – except for the Space Plan and the Stuff.

10 https://hollandcircularhotspot.nl/news/3-best-practices-from-the-netherlands-for-a-european-circular-economy/
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The different elements of a building all have
opportunity for circular solutions:
Site: the ground, the soil upon which the building
rests.
Structure: the core of the building, the framework
that holds it in place.
Skin: the outside layer of the building, its protecting
surface (e.g., roof, façade).
Services in the building: the term ‘services’,
originally used by Stewart Brand, might be
confused with the Product-as-a-Service model, we
are therefore referring to ‘services in the building’
here when mentioning those installations that
make the building liveable (e.g., heating pumps,
heating systems, water pipes and electrical wires,
elevators versus stairs).
Space Plan: the delimitation of space inside the
building (e.g., partition walls, doors).
Stuff: temporary and movable objects (e.g.,
decoration, furniture, large appliances).

Figure 4: Brand's model from "How Buildings Learn"

Opportunities exist for Product sales as well as for Product-as-a-Service11 models. The former involves
selling a product, while the latter involves selling a service for the use of a product. When categorising
our database per business model, we observe that most of the scale-ups within circularity in
construction have a ‘Product sales’ (92%) while few (8%) have a ‘PaaS model’. The trend in the coming
years will certainly involve seeing an increase in the number of PaaS models.

Software-as-a-service (SaaS) is the elder brother of PaaS. Scale-ups with an offer based on a SaaS
solution using machine intelligence, machine learning or AI have raised the most money according to
Crunchbase. SaaS scale-ups represent 100% of the top 20 scale-ups in the construction industry,
based on the amount of money raised. Gert van Vugt from Sustainer Homes understood it and
decided to focus on offering a design and 3D modelling service tool to build modular houses instead
of overseeing both the design and the manufacturing of their modular houses. The predominant
reason Sustainer Homes went for a SaaS solution is simply scalability: there is a global need for the
existing construction industry to change to sustainable building, not only to try to replace it with new
production. Additional reasons for which Sustainer Homes decided to no longer oversee the
manufacturing phase of their modular houses include the fact that existing contractors have very
long-running local connections and have the executive staff (which is very rare). The predominant
success factor/value driver for Sustainer Homes is the number of square meters built with a system.

11 Our definition of the ‘PaaS model’ here is a model similar to the existing subscription model, where the user pays monthly
installments for the use of a product or solution.
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PaaS model
8%

Product Sales
92%

Figure 5: Business models

Product sales
(Prefabricated) modular infrastructures have potential for
several reasons: they are built in an optimized manufacturing
environment, can be standardised and therefore be more
time-effective, and designed to be removed and reused. This
concept is currently primarily utilised for housing, but
schools, offices, and hospitals also represent potential, and
perhaps even civil infrastructures - standardised concrete
blocks used for bridges, quality and long-lasting asphalt, etc.
Examples of scale-ups in this area are: Sustainer Homes,
Modulous, Ostby.

Many components are reused. Although this model is currently under-exploited, it nevertheless
offers potential. Reusing local components does not require either the extraction of raw materials, or
the transformation into finished components (which is energy-intensive). For example, Superuse
studios and reA architecture agencies are building houses with second-hand products.
Several young ventures provide platforms as a business model. For instance, Sustainer Homes offers
a design and 3D modelling platform for architects to design modular houses, and for construction
companies to offer to build according to those designs. This is much more efficient than a design
service dedicated to one factory. BOOM Builds offers a library of design elements for architects and
partners, making it possible to standardize production and thereby reduce costs.
11

Product-as-a-Service (PasS) model
In the current model, real estate developers build assets to sell to building owners. Building owners
are investors who rent out their buildings to tenants. Incorporating circular practices in current real
estate construction cost the developer money but sometimes reduce the cost of the building’s
maintenance. Examples include using more durable materials and installing energy saving measures.
Currently, the developer is not able to recoup this additional cost from the owner, as the owner just
passes on the cost of energy and maintenance to the tenant, often including a management fee.
Therefore, any savings on overheads do not offer advantages for the owner.
Energy and minor maintenance services are provided as a product to those tenants who would prefer
to receive a service, i.e., having use of a building that is maintained at the correct temperature, has
lighting and is functioning properly: this is the essence of Product-as-a-Service (PaaS). If the service fee
would indeed be a fee for services rendered, the owner would be incentivized to ensure the
maximum reduction in the cost of delivering the service. The easiest way to do so would be to set the
service costs at zero and increase the rent. As a result, the owners will require developers to design
and construct buildings that generate optimal rent matched with a minimum possible energy and
maintenance cost.
Here are some uses offering potential: window insulation, roof insulation, solar panels on the roof
and façade, heat pumps, boilers, lighting, refrigeration and cooling, kitchen, washing equipment,
elevators, car charging, modular walls and flooring, IT infrastructure and physical security.
The model is less applicable to civil engineering infrastructures (e.g., bridges and other massive
infrastructure), because in these cases, the owner will demand an optimized design from the project
developer for the total cost of ownership over the lifetime of the asset.
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The model is but is still in its infancy within the construction industry. A few major product
manufacturers have developed similar business models for the built environment, e.g., Mitsubishi
(elevators), Philips (lighting), Interface (carpeting), but no young venture has undertaken this to date.
Product-as-a-Service provides additional business opportunities for the manufacturers of a product,
such as leasing and sharing services. This also includes extending the service life of products and
components, the tracing, marketing and trade of secondary raw materials and additional services
such as maintenance, repair, and replacement of parts and components 12.
As presented in Table 1, opportunities are present in almost all elements of a building and across its
entire life cycle, although most of the scale-ups focus on the structure layer and act at the design and
production stage. It would appear that this is where commercial opportunity lies. To a lesser extent,
the ‘use and optimisation’ stage at the skin layer is also sought by the scale-ups.

Use optimisation
Raw
material

Site

Design &
Production

Physical
(ownership)

Online &
recurring (use)

Reuse

Treatment of
excavated
material & waste
matchmaker
(online solution)

Purchase/sale of
green cement

1

Structure

Skin

1

Purchase/sale of
treated wood,
green cement

Purchase/sale of
(modular)
circular building

Material
passport

2

32

1

Purchase/sale of
treated wood

1

Purchase/sale of
Purchase/sale of
modular and longsolar panel,
lasting façade
intelligent window

8

6

Services in
the building

Stuff

Purchase/sale of
building blocks

1

Façade
management

Purchase/sale of
windows, solar
panels, bricks,
solar pavement

4

4

Heating-as-aservice

Purchase/sale of
heat pumps,
heating system

3

Space plan

Recycle

Treatment of
waste &
resources match
maker (online
solution)

2

3

Purchase/sale of
materials to build
bio-based
structures
(coconut shell,
wood)

Purchase/sale of
modular shelves
& walls made of
bio-composite
and/or made of
recycled materials

Purchase/sale of
innovative
painting on walls

Purchase/sale of
doors, walls,
shipping
containers

1

5

2

4

Purchase/sale of
bio-based
material (coconut
shell, wood)

Purchase/sale of
decoration,
furniture

Music or light
as-a-service

Purchase/sale of
kitchens, heating,
furniture,
appliances

1

1

2

1

Table 1: Categorisation of the scale-ups according to their activity on the product's lifecycles and the layer of the building they work on

12 Circular business models for the built environment (Arup, 2017)
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2

unique challenges and
success factors

unique challenges in the particular context of circularity in construction
In this chapter, we highlight the main challenges faced and the main solutions for start-ups to scale.
Our assertions are based on our literature review, database analyses, surveys, interviews, and further
work carried out as part of the Circular@Scale programme.
1
Crunchbase shows the number of young, innovative ventures per industry and the distribution
according to size. For Europe, it lists 300,003 firms with 1-250 employees. Of these, 136,193 have
more than 10 employees and 36,344 have more than 50 employees. So, the share of firms that
expand beyond 50 employees of those that expand beyond 10 employees is 27 % (36,344/136,193).
This ratio indicates the difficulty of making it through the scale-up phase.

For the real estate sector in Europe, the results are similar: of the 8389 firms with 10-250 employees,
32 % have more than 50 employees, with the same applying to real estate in the Netherlands: 384
firms with 10-250 employees, with 37 % of these having more than 50 employees.
Note that the number of firms in the real estate sector is relatively small, constituting about 3 % of the
total in Europe, but the numbers decrease even more when we delve into the circular economy.
Crunchbase lists for the Netherlands in the real estate sector render just 5 firms with the keyword
“circular” in their description. We found 28 firms in the scale-up phase in circular real
estate/construction. Crunchbase lists 162 firms with the keyword “circular” across all sectors globally
that have 11-250 employees. Of these, 28 % have 50 employees, which is not that dissimilar from the
overall numbers.
So, we conclude that scaling is not more difficult in real estate/construction than in general, and the
circular economy is still mostly a virgin territory for start-ups and scale-ups. That being said, every
sector has its unique characteristics that present scaling with particular difficulties.
Challenges of the construction sector
Particular challenges of the construction sector include: complex collaboration structures, long sales
cycles, local-for-local business.

“In the construction industry, actors in the chain are so interrelated with one another - no one wants to get
burnt by taking risks. It is easier to keep going than to change" (Tara Campagne, Spotr.ai).
“There are tight inter-firm couplings in individual projects, loose couplings in the permanent network
and collective adaptations in 'the community of practice'. […] This can be interpreted as a means of
coping with the prevailing complexity in the construction operations […] – i.e., uncertainty and
interdependence [which] seems to favour short-term productivity while hampering innovation and
learning.” A. Dubois and L-E. Gadde (2001)13.

13 The Construction Industry as a Loosely Coupled System, A. Dubois and L-E. Gadde, 2001.
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The unique characteristic of the construction sector is that, more than in most other industry sectors,
the actors are highly dependent on each other. The work is executed project by project, and many
actors are involved in each project. This is because projects are typically too complex for any single
party to realise entirely on its own.
This can stifle innovation and risk-taking. Each construction project is inherently different from the
next, therefore innovations in construction are, typically, not implemented within the firm itself, but
on those projects the firm is engaged in – the innovation developed on one project is not necessarily
used elsewhere, and is therefore lost. And as these projects are collaborative engagements with other
firms within the project consortium, almost all innovations in construction must be negotiated with
the others in the consortium – complicating risk-taking. Finally, the construction sector is a very
fragmented industry, so few have the scale to conduct in-house R&D.
Long sales cycles are a barrier for young ventures starting a business from scratch. Sales cycles can
vary from a few months up to several years. Young ventures with tight cash flow and financing
immediately face the difficulty of financing themselves with such long cycles. This is exacerbated by
the fact that contracts are not easy to attain, and that new collaborations with new players are
required on every project, as the recurrency of projects is not guaranteed.
Real estate construction is “local for local”. Therefore, entering international markets requires a lot of
effort. Established stakeholders are used to working with other local players they know who are part
of their regional network. Local regulations might also differ from the scale-up’s home region.
Ventures need to dedicate time to building local and regional partnerships well in advance of
implementation 14.

14 https://scaleupnation.com/post/bringing-circular-into-the-building/
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Challenges of circularity in construction
Particular challenges of circularity in construction include: lack of cost
competitiveness for reused materials, few standards, parties not
prepared to pay a premium, buildings are already built to last.
Circularity is still a new concept within the construction sector. There are
several reasons why the rapid adoption of circularity concepts is being
slowed down.
Because of the labour involved, reuse and repair activities are often not costcompetitive compared with the use of new materials. "With circularity still
being difficult to make commercially viable, the most effective way to push is to
set mandatory regulations. That said, we already have a lot of regulations and
restrictions to comply with" (Tim Luijt, COD real estate developer).
The perception of risk surrounding warranties for the use of secondary
materials and waste is high because there are too few quality standards and
warranties at present.
The 2012 Building Decree even blocks guarantees on new-build housing
using second-hand components; therefore, contractors do not feel
comfortable using secondary materials, as all project liabilities rest with
them.
A transition to circularity implies a shift from a business model of ownership
to a business model of use. In principle this is a well-known concept within
real estate construction, as owners build infrastructure (houses, offices) in
order to collect rent from occupants. Consumers have so far demonstrated a
limited willingness to pay a premium for sustainable products, and their
interest in paying a premium for circular products is still totally unproven.
Circularity is about extending the economic lifespan of products. However,
even low-cost infrastructure already has a lifespan of 30-50 years. Building
for true longevity, i.e., 50-100 years or longer, is highly speculative, and when
discounting back, the additional far-future cash flows add marginally to the
current valuation.
And finally, improvements concerning energy efficiency in existing buildings
are unfortunately often counter-productive to circularity because windows
for instance must be replaced, and old ones cannot be reused elsewhere, as
they fail to meet current standards.
In those areas most view as challenges, entrepreneurs view opportunities.
The real estate and construction sectors have an equal share of start-ups
and scale-ups. This is like fish adapting to particular situations in order to
survive life in the deepest seas. And those providing circular products and
services are building businesses that fit the early stage of development of
the circular economy.
Below we describe practices and characteristics (so-called “success factors”)
that are unique for scale-ups in circular construction.
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unique success factors in the particular context of circularity in construction
Persuasive storytellers
Scale-up management teams (MTs) in circular construction need to be persuasive storytellers, able to
paint a compelling picture of a circular real estate future.
The construction sector is an established industry, so materials, designs, techniques and processes
have been optimised over time for high performance. As a result, every player in the chain is
squeezed to deliver the best performance at the best price. But this level of optimization is holding
back the players from allowing themselves to imagine a different, better future. [...] As Ren Yee, head
15
of innovation strategy and forecasting at the UNStudio and director of design/strategies at
UNSense 16 said: “The hardest task is to convince the client that we can go for it". Indeed, the biggest driver
17
to develop circularity, according to Jouri Kanters (2020) , “is the conviction of the client to aim for a circular
building”.
Scale-ups provide their customers with the story of what the circular economy means, how it will
improve our lives, and how the customer can be a relevant contributor to a better future.
This starts with bringing across the frustration with the current lack of circularity: the waste, the
redundancy, the lack of care. It is about tapping into the deeper meaning of the solution and making it
relevant for customers. Els Zijlstra (Materialmatchmaker) remarks that scale-ups “build the story with
benefits for the people so that they quite literally buy into it”.
The Ocean Clean-up is a great example of persuasive storytelling – the organisation has attracted
substantial funding to build cleaning equipment to remove plastic soup from the oceans. Addressing a
subject that private individuals and companies care about helps to obtain funding. Providing
customers with the story of what the circular economy means in real estate construction, how it will
improve their lives, and how the customer can be a relevant contributor to a better future, is key to
generating attention.
The story of circularity gets deeper meaning if it is associated with origin, e.g. I live in the house my
grandparents built, or I work in a building constructed from waste materials - or when it is linked to
health, e.g., “we work in an office with a wooden structure, and we our employees experience the health
benefits”, or for instance when it is linked to self-actualization and community, e.g., “we built this church
together, and will continue to keep it beautiful”.
In telling persuasive stories about the future of circular real estate, scale-ups find themselves joined at
the hip with leading architects. After all, the circular building sector will require a new role for the
architect on top of their traditional role of ensuring a high-quality architectural building design; they
can raise the ambition level for circular buildings, form a link between the providers of circular
products, and developers, and be opinion makers.
As Martijn van Gameren, from Paul de Ruiter Architects, said: “Architects must be catalysts. They plant
the seeds so that the developer will change his mind. This way, slowly but surely, new collective processes of
change will be formed.” Architects, project developers, investors and contractors are key players to
partner with as a scale-up, developing innovative circular projects that tend to accelerate reuse and
recycling practices for instance.

15 Architecture, Urban, Product & Interior design studio
16 The Arch Tech Company founded by UNStudio
17 Circular Building Design: An Analysis of Barriers and Drivers for a Circular Building Sector, Jouri Kanters, 2020
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Business cases
The market for solar panels only genuinely took off once their cost had dropped to a level where the
earn-back time had been reduced to a few years. Until that time, solar was dependent on subsidies
and early adopters wanting to associate themselves with the Green Economy.
Even though public awareness and interest in the circular economy is on the rise, the premium
tenants who will be willing to pay for circular infrastructure should not be overstated; in particular
because "there is a gap between what the end-consumer says he wants to invest for his home to be built
sustainably, and what he really is prepared to pay”, according to Lars van der Meulen from Volker
Wessels.
However, in those cases where circular products form an attractive business prospect, they become a
“no-brainer”. As real estate developer Tim Luijt, from COD states: "If as a young venture working in
circular construction you can prove that you add something to the market/the industry, it works. The
construction industry is a traditional sector but is also a commercial one. If you have a viable business case,
change can happen fast". This vision is also shared by Bernardo Korenberg from Bouwinvest, who adds
that it is always good as a scale-up to be transparent at the proposal stage, and share business case
figures to start the discussion. As most companies nowadays are involved in circular and sustainable
projects, providing impact and financial data at the proposal stage would raise considerable interest
from investors.
Some ventures that cannot convey a business case, play the reputational and environmental impact
card. This offer from the circular venture can satisfy the CSR department of the owner, or help the
project developer to win a competitive tender.
What is certain according to Christian van Maaren from Excess Materials Exchange is that “addressing
a client only with a pitch on sustainability does not work”. The incentive should rather concern
reputation and environmental impact, as well as making business sense. Excess Materials
Exchange and Hesus, both of which offer a solution for making the most of resources and waste,
deliver environmental impact as well as making money for their customers.

Based on tenant needs
Scale-ups in circular construction start with the interests and needs of the end user. What does the
tenant value in a circular building? Do the materials need to be sourced from the demolition of
previous buildings? Or should the materials be biodegradable or replenishable? Or should the
building be built to be adaptable for future use, e.g., when the children have left home and the couple
prefers to no longer use the stairs? Here is a simple example: if the end user plans to dry laundry
naturally without the use of an automatic dryer, then the providers of a building should be aware of
this and allocate room for it.
By addressing the tenants’ needs in advance, scale-ups avoid the issue of split incentives. Split
incentives refer to any situation where the benefits of making a building circular are not to the
advantage of the owner of the building who pays for the investment, but to the benefit of the tenant.
Split incentives are avoided if the owner can increase the rent because the tenant clearly sees the
benefit.
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Being in direct contact with the end user and offering a solution
that benefits them, pleases the customer too. This, because it
increases the added value they are provided with. At the same
time, involving the end-consumer in the early stages of the
product and business development risks loss of control for the
customer. Scale-ups engage the end-consumer while keeping
the customer in the driver’s seat. Starting a project without
precisely knowing what the end user’s needs are cannot lead to
a good circular infrastructure, and will therefore lead to stalling.
The alternative is to ride the wave of regulation. As Bernardo
Korenberg from Bouwinvest says, “there is a lot of potential for
circular business models to work along the energy transition. The
real estate industry has a lot of steps to reach to meet the Paris
agreements. And as regulation becomes more stringent, more and
more business opportunities will arise for scale-ups.”

Gifted collaborators
Scale-up MTs in circular construction are truly capable of
navigating the complexity of the value chain, through
collaboration with others in complex projects and partnering
with others.
Collaboration with other stakeholders in the value chain means
being involved with all actors early in the process, even if their
own role is that of specialist provider of a relatively small part of
the total project. If they wait until the project is secure, most
design choices will have already been made, and it will be
difficult to go backwards and make changes towards a circular
solution. The earlier they engage with a future project, the better
they will be able to contribute towards an optimized design that
includes their circular products or services. The main driver of
scale-up MTs is in new business development, so relationshipbuilding and opportunity identification to create future
revenues, instead of sales primarily focused on closing the sale
of a product/service.
In addition to being always involved early on, scale-up MTs are
process-oriented. They understand that realising a major
construction project that includes their circular solution requires
many steps to be made, including collecting input on a multitude
of topics from multiple stakeholders, and obtaining a
considerable number of approvals, permits and guarantees.
Therefore, planning skills, consistency, patience and persistence
go a long way.
Moreover, they have excellent interpersonal skills enabling them
to work effectively with a wide variety of individuals, including
civil servants, commercial project developers, architects,
builders, technical experts, tenants, etc.
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And they need to have a collaborative mindset, i.e., to have the objective to make a circular
construction project a success for all involved, including those that need to make a financial return,
and those that need to work or live in the new building.
A collaborative mindset and process, along with interpersonal skills, allow scale-ups to build enduring
partnerships within the construction industry, to avoid the need to help rebuild a consortium for
almost every project.
The ultimate collaboration is to strive towards common, open access platforms that can be used by all
actors within the industry, providing standards whereby everyone can buy and sell reused and
reusable components, and where transparency on pricing and availability is optimal. Several
platforms exist today, but none has yet established itself as the most-often used by the majority of
players.
In order to become gifted collaborators, scale-up MTs in circular construction will typically need to
have extensive experience in the industry, which has allowed them to understand who the real
customer is, the complexity of the value chain, the key influencers in purchase decisions, their
incentives and requirements, and the typical dynamics within multi-stakeholder projects. It has also
allowed them to build a network of trust-based relationships, which awards them privileged access
and the latitude to take risks and innovate.
Young founders and industry outsiders will be at a disadvantage in this respect, and will easily get
frustrated by what they view as the closed conservative nature of the sector. For instance,
municipalities, via public tenders, play a crucial role in construction projects as large-scale
commissioners of works that include circular requirements. At the same time, many young
inexperienced start-ups will complain that municipal tenders are a nightmare and that, “municipalities
only tend to slow down the whole thing” during the project execution phase.
To summarize, scale-ups with circular solutions in the construction sector are persuasive
storytellers who offer a product with a compelling business case, based on the needs of the
tenants. Being gifted collaborators enables them to turn their vision into project reality.
The sector is well versed in attracting and deploying capital-at-risk. Large-scale construction projects
can provide handsome financial returns for those that get it right, as the number of real estate
developers that feature on fortune lists will testify. Therefore, there is a less of a need to pitch to
general VC firms. Moreover, the circular economy is a key objective for society, and therefore
increasingly pushed by the social and public sector. This will create opportunities for grants, subsidies,
favourable treatment regarding tenders, etc.
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general success factors for young ventures to scale
Above, we described success factors of scale-ups in circular construction that are different from those
of scale-ups in other sectors. In this chapter, we address four more general practices that are
particularly relevant for scale-ups in circular construction and differentiate clearly between scaling and
stalling in this sector. The practices are selected from the The Art of Scaling report, written by
ScaleUpNation highlighting 20 success factors for young, innovative ventures to scale.
Catching waves
The need for more circularity in construction and a rethink of the way we use real estate is becoming
a tidal wave. The effects of global warming and the urgency to change our ways are now becoming
apparent to everyone. We need our real estate infrastructure to become much more energy-efficient
and durable. We also need to use replenishable, sustainable materials. At the same time, the
coronavirus crisis is changing how we work. The rise of remote working decreases the need for
square metres of office space in office buildings, so their use is optimised via a flex office or shared
office organisation. Furthermore, we are experiencing a major housing shortage, plus there is a clear
mismatch between what people need and what is available. For instance, elderly people are living in
homes that are too large for them, without the possibility to buy or rent something smaller.
This perfect storm creates major opportunities for scale-ups with circular solutions in construction.
However, at the same time, it creates major uncertainty about the timing and the exact effects.
Therefore, scale-ups stay alert and quickly adapt their product and business model to capture
opportunities as these emerge or change. OfficeApp understood that, and adapted their discourse
from booking a room in the office to return to the office safely.
Scale-ups anticipate and adapt their speech according to political discourse and regulations to
convince the major firms dependent on those factors, and they get their timing right. For instance,
prefabricated buildings are seen as a great alternative to traditional buildings for coping with modern
issues such as shortages, affordability, and sustainability, but it takes time to get off of the ground.
They “will grow exponentially in 10-15 years” according to Bernardo Korenberg from Bouwinvest. Barry
van Waveren from reA Architect masters this skill very well, as he waits for the reuse opportunities to
arise and then seizes them. Meantime, he is working on less circular projects to stay financially
healthy until there are enough opportunities to concentrate fully on ambitious fully circular projects.
Delighting customers
Taking the tenants’ interests and needs as the starting point and presenting a compelling business
case to the project developer and owner form the basis of customer orientation and commercial
success. However, scale-ups take the concept one step further and truly delight customers.
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There is a real opportunity to truly delight the customer. We spend most of our life indoors, in homes,
offices, schools, restaurants, and bars, and experience our most memorable moments in event and
concert venues, and museums, etc. So, real estate matters to us, it defines the physical context of our
lives, and impacts how we feel, our health and our overall well-being. Real estate is not a utility where
it is good enough when it works and is affordable. On the scale of consumer interest, real estate is
much closer to food, apparel and personal transport than to electricity and gas. It is also a major
consumer spend category, as people generally invite and show family and friends around whenever
they purchase a new home.
At the same time, because real estate construction is a technical, highly regulated long process, most
construction is quite disconnected from the end users’ needs. Therefore, there is also a major
opportunity to differentiate oneself in terms of customer delight. Everyone can relate to the delight of
being served by a real craftsman who renovates your home, not only because it is so important, but
also because the average quality of service is often mediocre.
However, customer delight can also apply to the business customer, e.g., the municipality or the
project developer, or the architect. “First, find who your client is today, who needs your product, and
where to start your assignment” (Peter van Leent, Primum). Scale-ups are not affected by the complexity
of players in the value chain. Put simply, their customer is the one who pays for their product. All
others in the ecosystem act as supporters, gatekeepers or beneficiaries, but in the end, the paying
customer needs to be the one party that is truly delighted.
Although a customer can be delighted by the quality, attributes or design of the product, or even the
way the scale-up manages the process, a sure way to delight the customer is to provide a product that
make the customer money, i.e., a product or service that enables the customer to increase the price of
their product because it has become more valuable, or a product or service that allows the customer
to save on costs. Propositions that save the customer time, e.g., digital tools or prefabricated
structures, only delight when time-saving can be monetized, due to that time-saving being substantial,
and the customer is paying the people involved by the hour.
For their innovative, circular solutions that promise to make the customer money, e.g., wooden
constructions that replace concrete, the scale-up will provide demonstrative proof of the feasibility
and durability, and ensure that the customer is more than satisfied with the result. "Make sure that the
client is happy and willing to pay the claim" (Hans Vermeulen, Aectual). This will ensure that word of
mouth results in rapid business growth.
Sustainer Homes was among the first on the Dutch market to offer a complete solution for
prefabricated wooden houses, which probably opened more doors than if they had arrived a much
later.
Finally, there is an opportunity to delight a customer and the end user by conducting so- called
landmark projects. These are visionary new builds that are highly visible and include many
innovations, e.g., a next generation airport. By participating in these projects, scale-ups generate a lot
of free publicity, and are directly associated with product leadership ahead of copycat competition.
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Creating a competitive edge through partnerships
Having a competitive edge makes it possible to differentiate oneself from alternatives, and as such
constitutes a success factor for scale-ups. It is typically associated with intellectual property, e.g., a
patent or trade secret that cannot be copied. In real estate construction this is difficult, as the nature
of the business is to work collaboratively.
Instead, scale-ups within circularity in construction use privileged access through strategic
partnerships as their competitive edge. Indeed, in our survey conducted among scale-ups, setting up
partnerships in the value chain came out as the number one “must have” success factor.
Scale-ups establish key partnerships with ambassadors who will lift them up, bring them into the
spotlight, and help them develop. “The idea is to work with these ambassadors and learn from them” (Els
Zijlstra, MaterialMatchMaker). “Partnerships are essential for scale-ups. As the construction industry is a
very rigid sector, circular scale-ups need partners to get the product aligned. It is not possible for them to
work without those partners” (Lars van der Meulen, Volker Wessels). Hans Vermeulen from Aectual
states: “Scale-ups partner to bring in the processes they do not master themselves, and to help sell the
solution. They take the best out of these partners and do not think that you know things better. Their
partners help them reach a larger market".
Partnerships also help them to understand their collaborator’s point of view – to give a broader vision
of the market. “Today, many young ventures work on their own - there is a need for more collaboration, at
all levels, for all actors of the value chain: let’s learn from each other by sharing ideas, insights, listening to
each other to help the whole industry and all actors!” (Bernardo Korenberg, Bouwinvest).
Also, “Partnerships allow for access to production very quickly, faster than on your own as a start-up”, says
Danny Dortmans from NewFoss.
Sustainer Homes was initially very cautious in its choice of partners, but the scale-up is now very
satisfied with its partnerships, and considers them essential to its success: "Partnership is a huge
success factor but it should only be made when the scale-up is mature enough, otherwise there is a strong
risk to be eaten up by this large firm" (Gert van Vugt, Sustainer Homes).

Focusing on a Beachhead
Almost all start-up founders we have interviewed initially addressed different segments
simultaneously. Madaster (material passport), PHYSEE (mainly office buildings) and Spotr.ai (façade
management) for instance, took some time to find out the right segment to focus on. In the startup
phase, a broad exploration of the market helps to discover the “product/market match”, i.e., the
customer segment for which the product is the perfect solution.
Once this initial product/market match has been identified, scale-ups quickly establish a beachhead: a
dominant share in this segment within the larger market. By dedicating itself to this niche, it can keep
its product range focused and its proposition simple, and it can quickly claim an established
leadership position in this segment (which builds trust in the brand).
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Martijn Oostenrijk, co-founder of Madaster, moving into the scale-up phase, focuses strictly on one
segment: getting more members to join the platform in exchange for an annual fee.
The biggest challenge in focusing on one segment is to say “no” to other opportunities. Scale-ups are
eager to grow revenue, and every incoming sales opportunity will add to the total.
But by restraining themselves, they avoid the complexity of having to supply different types of
customers with all types of different demands.
Focusing on a specific segment starts with clearly defining that segment. Scale-ups define their
beachhead segment as the type of customer for which their circular product or service is essential,
because it solves a major, urgent need and makes great business sense. As Marc Andreessen defines
it: “they buy your product as fast as you can deliver it”. The good news is that the Real
Estate/construction sector covers a large number of segments all with different needs. This favours
specialization.
Speed in capturing the beachhead segment is a relative concept, i.e. it is about building up to a lead
position ahead of the competition. Circularity in construction is a new market and circular practices
are not very common yet plus sales cycles as well as project execution timelines are quite long.
Therefore, capturing a beachhead position will take several years. It is therefore important as a scaleup to be profitable on a project level as soon as possible.
“Always have an activity that brings money and work on your innovation on the side. That helps you to
financially survive” says Barry van Waveren, owner of reA Architect.
Having a clear beachhead also focuses on ongoing R&D. When we conduct ScaleUpScans18 with
ventures in the scale-up phase in circular construction, this emerges as a critical success factor.
There is a risk, as a small-size company working on innovative products, of coming into contact with
many potential customers, all asking to develop new types of products. Time is money, and there is
an increased likelihood of the venture wasting time by dispersing itself.

R&D is important, and scale-ups focus on it to directly improve the core of their value
proposition, which is most valued by their beachhead segment. This is exactly what NewFoss
intends to do to be financially profitable: carry out R&D activities on paid projects or projects
with high commercial certainty to remain financially healthy, as they have figured out that
there is a risk, as a small size company working on innovative products, to spend too much
time and money on R&D.

18 The ScaleUpScan benchmarks the performance of the venture on the Scaling Success Factors against a database of thousands of
other ventures, showing you how you compare to those who scaled, and those who stalled. It helps to pinpoint where the venture
is on its scaling journey.
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3

next
steps

The circular construction sector is still in its infancy, so the number of ventures in the scale-up phase
is still very limited. At the same time, collaboration, as described, is a key success factor in circular
construction. Therefore, we wholeheartedly recommend any reader of this document who is an actor
in the construction sector to reach out to these pioneers and find opportunities for commercial
collaboration:
BOOM Builds
BOOM Builds provides off-site produced homes designed by leading architects, generated by
automated design software and built via modular principles with production partners in Estonia. With
a strong focus on a sustainable lifecycle for consumers. Their company has three pillars: leading
architect labels, modular building systems and circular realisation. The company with 4 employees
works with an open-source approach.
Contact: Rickwin Huisman rickwin@boombuilds.nl
GoodHout
GoodHout is an impact-driven scale-up with 15 employees that turns coconut husks into a bio-based
composite: Coconut Husk Board. With a strong focus on their circular product and meticulous
material science, GoodHout promises to bring a new building material to the market that is ought to
scale with a purpose-driven business model. The product can be used for many applications,
including design furniture and decorative wall panelling.
Contact: Silvia ten Houten s.tenhouten@goodhout.com
Madaster
Madaster has developed a unique, innovative, disruptive online cloud platform providing a one stop
access point for real estate owners to leverage their property data. Together with an ecosystem of
partners and their 5 employees, they can meet and exceed environmental, regulatory, health-related
and financial-driven ambitions across the full lifecycle of a construction object.
Contact: Martijn Oostenrijk Martijn.oostenrijk@madaster.com
Office App
Office App optimizes workspaces using their tenant experience platform. The objective of the
company with 40 employees is to revolutionize the way workspaces are used, managed, experienced
and built.
Contact: Thijs van der Burgt thijs@getofficeapp.com
PHYSEE
PHYSEE is a technology company from Delft, engineering coating, solar, and sensor solutions for the
global energy transition. Across all these solutions, the scale-up with 45 employees consistently aims
to change the perspective on how current materials are used and implemented, as well as challenging
the system innovation behind them.
Contact: Ferdinand Grapperhaus info@physee.eu
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Spotr.ai
Spotr.ai, scale-up with 35 employees, has created solutions that tackle a huge opportunity in
circularity and health and safety – building maintenance. Their solutions help making better asset
management decisions, powered by artificial intelligence, through image recognition on satellites,
airplanes, drones, cars, and images made by inspectors and tenants.
Contact: Dirk Huibers d.huibers@octo.nu

Studio Solarix
Studio Solarix makes Solar Design for facades. Through innovative solar panels on facades, the
company with 4 employees contributes to the development of smart cities where buildings generate
more energy than they use. In their new generation of facade panels, they link solar energy to beauty
in the built environment.
Contact: Reiner Bosch reinier@studio-solarix.nl

Sustainer Homes
Sustainer Homes, scale-up with 20 employees, designs and builds dream homes and workspaces that
save at least 90% of CO2 due to their modular building system. Always architecturally sound, without
compromising on comfort, suitable for any location or budget.
Contact: Gert van Vugt gert@sustainerhomes.nl

Given the early stage of development of the circular construction sector, relatively little is still known
about how to scale innovative ventures in it. Therefore, this handbook is far from complete. We
welcome any input from the reader, and will continue our efforts in tracking circular scale-ups and
sharing the best practices that emerge from this.
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