Beyond blueprints: The crucial role of stakeholder
engagement in sustaining R-strategies of circular
economy in housing projects
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phase of a project life cycle for lasting R-strategies in housing
projects.
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Addressing the gap in literature

Annual publications related to circular economy

CE = Stakeholder involvement in CE Publications on Circular economy
3000
Ratio in 2023 Papers on stakeholder
2 involvement in CE in 2023
7.5:1 | 970
2010 2012 2014 2016 2018 2020 2022

Publication year



Research questions

Main research question: _ _ ) _ )
What variables influence stakeholder engagement in new circular housing projects, and how can R-strategies be

sustained during the conceptualisation phase?

Sub-question one :
Which stakeholders from various backgrounds actively engage and contribute to the design conceptualisation phase of a circular housing project?

Sub-question two :
What are the fundamental motivations and objectives that encourage the active involvement and contributions of various stakehaolders throughout the

conceptualisation phase of a circular housing project?

Sub-question three : MAY,
What are the key challenges and opportunities stakeholders encounter in implementing the R-ladder principles, in housing prajects?



Sustainability vs. Circularity: what's the difference?

Sustainability: Circularity:
e  Minimize harm to the environment e Eliminate waste from the start
e  Useresources more efficiently VS. e  [esign to be reuse, repair and recycle
e |[ower emissions and reduce waste e  Keep materials in use for as long as
possible

&

v

Take make & dispose Clo<ine the loop



The R-Ladder framework for circularity

Circular economy

A

3

Increasing
circularity

Linear economy

Smarter
creation and
use of
products

Extending the
lifespan of
products and
parts

Usefull
application of
materials

Ro Refuse

R1 Rethink

R2 Reduce

R3 Reuse

R4 Repair

R5 Refurbish

R6 Remanufacture
R7 Repurpose

R8 Recycle

Rg Recover

In my research, these strategies guide the
development of circular housing projects, ensuring
materials are reused and waste is minimized.



A key question for circularity

How do we make circular
strategies work in
opractice?



The four C's

Collaboration & communication

Coherent process & governance

Conservation & environmental awareness

Cost & feasibility evaluation
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Conceptual framework

Stakeholder CONCEPTUALIZATION PHASE Achievement of R-strategies
engagement in housing projects

I
|
|
|
|
|

Critical factors for project

Collaboration & Coherent process & Conservation & environ- Cost & feasability
communication governance mental awareness evaluation
. .

Position towards the factor

Stakeholder profile A - X = . . 0ng
Socel Network sy Hypothesis: Effective stakeholder engagement positively

foi of atakahoider correlates with successful circular strategies.”

= Motives & objectives

Barriers & opportunitties
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From raw data to key concepts

Raw Data 1ste order concepts Aggregate dimension

“design team was formed with parties who have experi- Collaboration

i 2
o ot & consultant that's been around far 100 Experience P[‘OJeCt manager Consultant
years, And not an advisor anymore they think sustain-
ability is nonsense’

int of emailing back and forth, C Fept F
structural In the design team. O] LW IC 3ol
aration phase just ke that’ contact

“we think in a ot of p trinsic motivation to do

something with it And ealization of. uh. ifwe don't Mol\yglmn to

do anything, it stops’ participation

Collaboration &
Communication

that at this stage there are still 2 lot of par-
that are not so familiar with it And who also raise fackclimovicdoe
stions in all kinds of areas”

g@

Steer of gavernment Constructor Developer

Coherent process &
f what we say. at the begin- Governance
stablished of, What is the target Process
st. are we going to build up or

Complexity

more in tarms of architecture. Or in tey
“From the government a regulation or lock in Amster-
dam for exarnpls ye of

that help. of course, also force parties that do not cane
to think sustainable”

‘Butitis 2 starting poin
ning of the project

audience, what is th
down’

dvice. If that does not work, then we put it to
management and then we can actually say Responsibility
that, we say, we do not give a guarantee on it~

“To sae how you can shape that whole circularity thing

In the beginning, we did that in the form of expenments. Material use
So for example, we built a workshaop in Woens Dorp- & experiments
West, 100% with second-hand materials. Ve also built a

sst-up room, entirely with d-hand materials”

“well you hope that by applying it more that there is i
more knowledge: And that twill thus become simpler gﬁ;:’:qt;?:
and therefore cheaper Or that it will be scaled up. That Lack of supply H

new pro o the market And that it then Awareness COI’]tI’E]CtOI’ ArChItBCt

again with that™

CO2z emission

in the Netherlands now: Who are working on that And
also, the law is Simply going to come. So that you are
less burdenso: the environment And less CO2

That will also become law soon”
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projectleader
Subcontractor/ supplier.
Wood constructor

Environmental consultant
Project developer/manager

sIap|oyaels

Code Distribution
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Key quotes from stakeholders

‘Sustainable construction can be done, but so far sustainability is often also more

expensive. And underneath it you find the obstacles of, say, many parties that want to, but
there is no budget. "Contractor

‘During the time of crisis, we also entered into that long-term collaboration with a lot of
parties. That they know if we join forces with Trudo then we will just have work for the
next 10 years.” Project manager

14



Findings of
research

Through matches & mismatches and a SNA

15



Social Network Analysis

The Social Network Analysis relies on two essential metrics: density and centrality. Density
measures how closely stakeholders are linked in the network, while centrality highlights the
significance and power of certain stakeholders within the network.

14 -
1 13 9 5

10 4

17
15

Density of 16% (medium)
Centrality node ID 7 = 0,78
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Project developer

Environmental consultant
Contractor

Home owners
Architect

Installation specialist
Constructor

Landschap architect
Client

Project leader
Municipality

Cost experts
Consultants
Engineers
Suppliers
Colleagues
University
Concrete supplier

Fire department
16
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Collaboration and E@ Coherent process
Communication and Governance

e  (Conceptualization Collaboration: The motivation
to participate in circular projects is crucial at
the start of a project.

e  FEarly Involvement & Communication: Active
participation from the start of a project helps
people make smart decisions and align their
strategies.

e  Knowledge Exchange for Sustainability:
Collaboration is what makes circular building
practices more innovative and efficient.This
shows how important it is to have standardised
information frameworks and knowledge
resources that are centralised.



Collaboration and
Communication

)
&

g

Coherent process
and Governance

Circular Housing Projects Overview: Innovative
approaches to environmentally friendly building are
being used in circular housing projects.

Stakeholder Engagement and Project
Management: Quality control ensuring that
agreements are met and that standards are upheld
throughout the process.

R Strategies and Government Role: Backing from
government agencies makes it much easier to
integrate circular practices, but regulatory
uncertainty and miscommunication can make
things hard.

A 4
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Collision Protection

in Communication

10N

Tens

Municipal Property Issue

Inconsistent phone and email

communication
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Conservation and
Environmental Awareness

C02 Emission and Sustainability: Finding a balance
between environmental goals and budgetary
constraints is hard. Subsidies become important
factors that encourage eco-friendly actions.

Material Use and circularity: The "Matchbox" project
shaows a dedication to circularity by selecting
materials with care and trying new things R0, R3
and R9. But problems arise when materials are
scarce and there are disagreements over
guarantees.

Financial Considerations and Material Selection:
Material choices are affected by the costs involved.
And the supply chain of these materials can be the
cause of a problem.

g
»

=

G=

Cost and feasibility
evaluation

20



Key quote from stakeholder

"What's more sustainable than wood? Secondhand wood. We
explored using reclaimed timber from old mooring posts to
create stunning facades. But when | needed 5600 sqguare
meters of planks, no supplier could guarantee that quantity at
the time required. Plus, reclaimed wood i1sn't tested for fire
sarety stanaards, meaning no guarantees, no permits, and the

‘ajecz‘ stops there. "Project developer / manager

%@
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Conservation and
Environmental Awareness

=

G=

Cost and feasibility
evaluation

Financial Landscape: Stakeholders struggle to
deal with economic limitations and R-strategies
while also keeping costs low.

Feasibility Challenges: Decisions are based on
money, which affects the viability and
sustainability of a project. Finding a good
balance between requires careful negotiation
and smart decision-making.

Role of Subsidies: Subsidies are a key part of
making projects more likely to succeed and last,
as they lower costs and encourage people to use
environmentally friendly methods.

22



Stakeholder priorities across the four C's

Mapping out stakeholders relations towards the four C's

Stakeholder code frequencies for the four C’s
C2 Coherent Process and Governance [l C3 Conservation and Environmental awareness C4 Cost and feasablility C1 Collaboration and communication

100%

25%

0%

Gives insight into priorities of
stakeholders

C3 is mentioned by all
stakeholders due to the common
goal of the project.

23



Synergy of four C's with the SNA

C1 c2 C3 C4 Centrality score
Architect 31,3 25 229 20,8 0,66
Contractor 27,5 20 13,8 38,7 0,72
environmental consultant 314 40,7 15,1 12,8 0,66
Project developer/manager 40 24,4 11,1 24,5 0,5
projectleader 551 24,4 17,9 2,6 0,5
Subcontractor/supplier 33,8 28,2 21,1 16,9 0,6
Wood constructor 52,1 25 16,7 6,2 0,77

Project manager

Constructor

The wood constructor has a higher
centrality than the contractor.
Collaborating with stakeholders
with higher centrality (e.g., wood
constructor) can increase project
manager's influence.
Environmental consultant
prioritizes C1 & C2.

24



How subsidies support circular building

3
&

Circular

Q

Coherent process & governance
practices in action

g€

Conservation & environmental awareness Lower costs &

sustainable materials

Cost & feasibility evaluation
Subsidies & regulatory support

Foundation

"New materials can be
expensive and lack regulatory
support”

25



Quotes

Question: In what ways do you envision environmental consultants and other emerging stakeholders contributing to
overcoming challenges associated with implementing the R-ladder principles in circular housing projects?

'‘More experts need to be trained not just in consultancy but within government as well at municipal and provincial levels. It's
essential that project requests include the requirement for government invalvement in overseeing whether what's outlined in
permits is actually implemented. " Environmental consultant

C1 c2 C3 c4 Centrality score
Architect 31,3 25 22,9 20,8 0,66
Contractor 275 20 13,8 38,7 0,72
environmental consultant 314 40,7 15,1 12,8 0,66
Froject developer/manager 40 244 11,1 24,9 [1s)
projectleader 55,1 244 17,9 2,6 0,5
Subcontractor/supplier 338 28,2 21,1 16,9 0,6

Wood constructor 521 25 16,7 6,2 0,77



Key contradictions and contributions in circular housing

Literature findings Stuay findings

Circular projects use linear decision-making processes Circular projects face ongoing challenges in reaching
agreements with all stakeholders therefore flexible

decision-making is needed.

Internal governance is key (Z. Yang & Yang, 2009) Nuance, because inconsistent access to these subsidies can
lead to significant delays and cost issues. A culture shift is
needed.

Contractors play a central role (Gerding et al., 2021) Wood constructor plays a more central role than
contractors.

27



Future research directions in circular housing

Sacial network analysis

_________

AR SRR B
gy

Explore how
stakeholder centrality
shifts with different
materials to reveal new
dynamics in circular
housing

Supply chain dynamics

3

|dentify supply chain
bottlenecks and explore
innovative models to
ensure steady,
affordable bio-based
materials

28



The future of R-strategies in circular housing projects

What variables influence stakeholder engagement in new circular housing
projects, and how can R-strategies be sustained during the conceptualisation

phase?

C1

C2

C3

C4

d

)
2,

o P 9

Align strategies early

Overcome regulatory gaps and do
assessments

Promote sustainable choices

Balance financial and environmental
goals

Together, these factors create
a foundation for circular
housing that supports
sustainable urbanization.

29



Enhancing stakeholder

Recommendatlon engagement and
report R-strategy utilisation in
e Improving density new housing projects

“The wheel of circular engagement” . -
* 68 Strategies & Recommendations






Research framework

Literature Review

Process Method Key steps Outcome
. . - | i
e  Rigorous data collection and analysis for ' v v v
. ... Find stakeholders Literature Identify stakeholders and List of fact
quantitative insights. and factors analysis evaluation of factors SLOUIECIOS
v Case study \' ! \'
emi-In-de nterviews older : uantify relations among ist of factors an
Semi-In-depth Int Stakeholder & : - Quantify relat List of factors and
factor evaluation | Lo stakeholders stakeholders
T \ \

° v | v oy . v
Gathe.r qqalltatlve insights to complement ey Social network e o
quantitative data. factors & stakeholders analysis takebolders stakeholder network

v e ‘v v ‘v
H i Mapping out 3 Development Recommendation for
Social Network Analysis (SNA) opportunities Analysis of strategy new strategy

e  Explore stakeholder interactions and network
dynamics.

Integration of Findings

e  (Combine qualitative insights and SNA results.



Synergy within the four C's

= & = B

Qe

BN
L G

C3 and C4 C3 and C2 C2, C3 and C4
Reducing CO2 emissions through circular Good governance and clear regulatory Subsidies play a key role in bridging the
construction is very important, but using processes are essential for integrating gap between circularity and viability by
eco-friendly materials is often not possible circularity into construction projects, as lowering costs and supporting eco-friendly
because of cost issues. regulatory gaps can lead to delays. materials. This is especially important

when regulatory gaps for new materials
hinder the adoption of circular practices,
resulting in higher costs and project
delays.
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Interpretation and comparison of result

&y

Collaboration &
Communication

Discovery of in-house feedback
loops, highlighting the
significance of feedback at the
conclusion of a project.

2358
Coherent process
& Governance

The difficulties that come with
putting circular housing projects
into action. Especially when it
comes to regulatory frameworks
and government support, which
are very important for the project
to succeed.

o

Conservation &
Environmental Awareness

Surprisingly, stakeholders didn't
know much about technologies
and features that are good for
the environment. This lack of
understanding could be caused
by not having enough market
education.

G=

Cost & feasibility
gvaluation

Stakehalders rely on grants and

subsidies, like the MIA subsidy,

to keep project costs down and

make the project more likely to
succeed.

34



Decision-making difference

Linear

Sequential Process: Decisions are made in a step-by-step,
structured order.

Less Adaptability: Once a decision is made, the process
continues forward without much change, even if new
information or challenges arise.

Predictability: It's more predictable and straightforward,
often used in traditional project management where
objectives and methods are well-defined from the start.

Tlexible

Iterative Process: Decisions are revisited and adjusted as
new information or challenges emerge.

Higher Adaptability: Stakeholders can pivot or revise
strategies in response to changing circumstances, making
it better suited for complex or uncertain environments like
circular housing projects.

Dynamic: It is more responsive to unexpected issues,
such as regulatory changes or supply chain disruptions.

35



Limitation

Biasism

The Snowball Sampling Method (SSM)
relies on existing contacts, it may
introduce Sampling Bias. This could lead to
a sample that isn't representative, with
some stakeholders being over- or under-
represented.

G
Data collection

The study used a wide range of methods to
gather data, such as literature reviews,
case studies, and qualitative interviews.

Even though it's useful, it might leave gaps

in our understanding of how things work at
all stages of a project's life cycle, which
could affect how strong and detailed the

findings are.

@

Methodology

Social Network Analysis (SNA) may
oversimplify stakeholder interactions and
motivations. Limited access to
stakeholders may have restricted the
study's scope, overlooking critical aspects
of circular housing engagement. Using a
single case study ("Matchbox") limits
generalizability, cautioning against broad
application to other contexts.

36



Future directions

Supply chain dynamics for
O 1 sustainable materials

Policy & regulatory
02 frameworks

Financial mechanisms &

03

04

Investigate availability, affordability, and quality of
sustainable and bio-based construction materials.

Compare and evaluate policy frameworks impact on circular
practices and regulatory hurdles.

Study the influence of subsidy programs and
financial mechanisms on advancing circular

subsidies gconomy principles in construction.
SNA housing Study how the SNA will change with different kind
projects of building materials.

37



Research question one:

Which stakeholders from various backgrounds actively engage and contribute to the design conceptualisation phase of a circular housing
project?

The constructor plays a central role in the design conceptualization phase of a circular housing project. Actively
engaging with project developers, environmental consultants, architects, contractors, and the municipality. These
stakeholders bring diverse expertise, supporting innovation and the application of R-ladder principles. Their

engagement is essential for aligning R-strategies and addressing financial and regulatory challenges, thus fostering
the success of circular housing initiatives.

38



Research question two:

What are the fundamental motivations and objectives that encourage the active involvement and contributions of various stakeholders
throughout the conceptualization phase of a circular housing project?

Stakeholders in circular housing projects are driven by financial feasibility, sustainability imperatives, and regulatory
compliance. They seek subsidies to offset high costs, align project goals with environmental objectives, and ensure
adherence to evolving regulations. Community engagement, knowledge sharing, and continuous improvement further

motivate stakeholders. This highlights the collaborative effort needed to successfully implement R-strategies in new
housing projects.

39



Research question three:

What are the key challenges and opportunities stakeholders encounter in implementing the R-ladder principles, in housing projects?

Stakeholders face financial constraints, regulatory ambiguities, supply chain limitations, and technical complexities
in circular housing projects, impacting costs, timelines and material supply. Despite these challenges, they find
opportunities in innovation, collaboration, and community engagement, using circular and bio-based construction,
second-hand materials, and local involvement to enhance social and environmental responsibility. Government

support and policy alignment help overcome regulatory hurdles. While feedback loops and self-evaluation optimize
results, driving transformative change towards a more circular future.

40



Main research question:

What are the variables that influence the engagement of stakeholders in new housing projects, and how can the use of R-strategies be
maintained during the conceptualization phase of a project?

The engagement of stakeholders in new housing projects is influenced by collaboration, communication, cost and
feasibility evaluation, conservation and environmental awareness, and coherent processes and governance.
Successful implementation of R-strategies during the conceptualization phase requires developing collaborative
partnerships, maintaining open communication, and involving diverse stakeholders in decision-making. Overcoming
challenges such as regulatory ambiguities and limited government knowledge can be achieved through increased

collaboration, innovation, and continuous improvement, ensuring the effective use of R-strategies and contributing to
circular development goals.

41



Strategy report

Enhancing stakeholder
engagement and
R-strategy utilisation in
new housing projects

Strategies & Recommendations

TU Delft | MEE | Master Thesis | Recommendation report | Bas de Boer | 4580408

42



This document provides methods and ideas for increasing stakeholder engagement in
new housing projects. In order to effectively adopt R-strategies (Refuse, Rethink, Reuse,
Repair, Remanufacture, Repurpose. Recycle, and Recover) throughout the conceptual-
ization stage. The recommendations are based on a thorough investigation of stakeholder
participation in circular housing projects and studies of the existing literature. Four themes
were indentified as critical for developing stakeholder engagement and sustaining R-strat-

Yy &H L &

Collaboration & Coherent process Conservation & Cost & Feasibility
Communication & Governance Environmental awareness evaluation

By tackling the issues related to these themes, this document presents ideas which can
lead to a more circular and efficient approach to home building. This approach not only en-
courages environmental governance, but it also improves the financial viability and social
impact of initiatives. The recommendations include feasible measures for incorporating
important stakeholders, maximising subsidies, and increasing communication and collabo-
ration throughout the project's conceptualization stage.

Stakeholders with diverse backgrounds, including constructors, project developers, envi-
ronmental consultants, architects, contractors, and government entities, play a crucial role
in the design conceptualization phase of circular housing projects. To enhance engage-
ment and collaboration among these stakeholders, consider the following strategies:

Central role of the constructor:

+ Use the constructor’s central location as a hub to facilitate communication and collabo-
ration.

+ Encourage constructors to monitor the alignment of R strategies. financial consider-
ations, and regulatory compliance throughout the project’s lifecycle.

Foster collaboration and innovation:

+  Create platforms for regular stakeholder meetings and workshops
to share knowledge and innovative practices.

«  Implement governance frameworks that promote transparency
and accountability, ensuring all voices are heard and considered.

Community participation:

-
- Engage local communities in the project development process to gather
diverse perspectives and foster a sense of ownership and responsibility. ’
+  Develop community engagement initiatives that reflect stakeholders’
commitment to social and environmental responsibility.

Insights from the social network analysis highlight opportunities for enhancing stakehold-
er connectivity and communication to improve project cutcomes. Currently, the network
shows a medium-density of around 16%. Key roles are played by contractors, architects, and
constructors, who serve as central connectors. They facilitate effective communication and
coordination, aligning project goals with sustainability objectives.

Project leaders, developers, and envirenmental consultants also play crucial roles, contrib-
uting to network cohesion and effectiveness. Their participation makes sure that environ-
mental impact and environmental standards are taken into account in strategic decisions
and encouraging new ideas throughout the whole project lifscycle. Ancther thing to note is
the cluster's potential, as shown below around 1D 11, 13, and 14.

12 8

=]

Stakeholder

Project devel
Ervironmental consultant
Contractor

Home cumers
Architect

Instalztion specialist
Constructor
Landscape architect
Client

Project leader
Municipality

Cost experts
Consultants
Engineers

Suppliers

16
10 ' 7 4
17

Concrete supplier
Fire department

ERAGEGERORNEB@ @™ oMM =

1918
Increased involvement of the municipality:

Involve the municipality from the start of the project to ensure their input and support
throughout the project lifecycle.

Enhance communication channels between the municipality and other stakeholders to
facilitate timely decision-making and project approvals which is supported by the cluster
above.

Enhanced collaboration with the fire department:

Link the fire department with suppliers, constructors, and the municipality for earlier ap-
proval of materials.

Establish connections between the fire department and the university to support the de-
velopment of new materials. This collaboration will ensure that research efforts align with
requlatory and safety standards, providing both innovation and assurance.

POTENTIAL OUTCOME

By implementing these improvements, the density of stakeholder connections will increase
to 25%. a 9% improvement. Resulting in a better engagement within the network.
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Financial constraints are a significant challenge in circular housing projects. To mitigate
these challenges and enhance project feasibility, consider the following approaches:
Utilize subsidies effectively:

Identify and leverage various subsidy programs, such as the Environmental Investment
Deduction (MIA) subsidy. to offset high development and production costs.

Educate stakeholders on available subsidies and how to apply for them effectively to
ensure financial sustainability.

Feasibility assessments:

Ensure that a feasibility assessment of the costs of circular materials is completed early
in the project. This will ensure that at a later stage, stakeholders know if it is realistic.

+ Balance stakeholder needs by integrating financial support mechanisms that align with
sustainability imperatives.

Regulatory ambiguities and technical complexities often pose hurdles to the successful
implementation of R-strategies. To address these issues:

Seek regulatory clarity:

Engage with government agencies to clarify regulatory requirements and ensure com-
pliance.

Advocate for supportive policies that promote sustainable construction practices and
reduce regulatory barriers.

Enhance technical capabilities:

Invest in research and development to explore new materials and construction tech-
niques that align with R-ladder principles.

+  Provide training and resources to stakeholders to improve their technical expertise and
capacity to implement circular practices.

Implement feedback loops:

Establish mechanisms for regular feedback and self-evaluation to identify areas for im-
provement and optimize project outcomes.

Encourage stakeholders to share best practices and lessons leamned to promote continu-
ous learning.

Encourage adaptive decision-making:

Develop adaptive decision-making frameworks that allow stakeholders to respond flexi-
bly to emerging challenges and opportunities.
Foster strategic partnerships that enable collaborative problem-solving and innovation.

The timeline for the conceptualization stage of a project emphasizes early stakeholder involve-
ment This is needed to enhance the project outcomes and ensure the effective use of R-strate-
gies. Early involvement of stakeholders is critical throughout the process, ensuring engagement
and being in line with the project's geals. Consultants are recommended to be involved early in
the concept design stage. These type of consultants include, environmental, financial, and tech-
nical consultants. This early commitment makes it possible to collaborate with the municipality
to look into potential funding and ensure that project ideas comply to the rules.

Following the initial concept design, Stakeholders, like material suppliers and constructors, are
intorduced in to make sure that the calculations and feasibility assessment are done correctly.
The timeline aims to maintain stakeholder engagement throughout the project phases. Mak-
ilng Sul.raiu that their ideas are always taken into account to make the project more feasible and
long-lasting.

TR e ANCTURE Y NCTURE 4

Y = Iy
Aechitect. @ Sppber E Contractor % Cont-actor g
- n — 8= A =
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The “wheel of circular collaboration” serves as a framework to guide and ensure the successful
implementation of R-strategies in circular housing projects. This wheel consists of several key
elements that are crucial for maintaining circular ambitions. Furthermore, fostering collabora-
tion among stakeholders is also a product of the wheel The following elements are essential
components of the Wheel of Circular Collaboration.

| Begin by carefully selecting stakeholders whose motivations
align with the project’s vision for circular housing. Ensurs their commitment to sustainability and
circular principles.
START | Invohve
& relevant stakeholders early in the project to
integrate circular principles from the outset

¢ - S Assess the financial feasibility of circular op-
5 LOOPS. tions at this stage.
EARLY L | Make proac-
i ¥ tive decisions that support circular goals,
ensuring alignment with sustainability objec-
& DB tives.

N F‘! oS | Evaluate the supply chain of
PROACTIVE prer materials, including the crigin of materials
Lo and the awvailability of recycled materials to

8 meet project demands.
< SPPYGUN  ouLTy conRoL | Implement a quality con-
= trol document to maintain circular ambitions
& & throughout the conceptualization and con-

struction phases. Ensure decisions are fol-
lowved through to implementation.

| Facilitate knowledge sharing amiong stakeholders, both within and be-
tween organizations. Foster 2 collaborative environment that promotes innovation and learning.

| Establish a feedback loop involving all stakeholders to review project cut-
comes. And discuss the potential lessons that can be leamed from the project.

| Docurnent all the gathered information in a2 database to accumulate knowledge
across circular housing projects. This can include various types of data, such as wooden details
within the construction, but also what happened during critical stages of the project

IMPLEMENTING THE WHEEL

Implementing the "Wheel of Circular Collabeoration” makes sure that each project builds on the
lessons learned and successes of the ones that came before it Stakeholders can work togeth-
er to improve sustainable practices by encouraging openness, cooperation, and early deci-
sion-making. And reach the geal of making the built envirenment more circular. This method
not only reduces the need to come up with new solutions, but it also speeds up the adoption
of circular housing practices, which makes the future more circular.

Achieving the geals of circular housing projects requires a collaborative effort from all stake-
holders. By leveraging the central role of constructors, improving network connectivity, uti-
lizing subsidies effectively, addressing regulatory and technical challenges, and promaoting
continuous improvement and innovation, stakeholders can significantly enhance their engage-
ment and ensure the successful implementation of R-strategies during the conceptualization
phase.

These strategies not only pave the way for more sustainable and resilient housing projects but
also contribute to the broader goals of envirenmental stewardship. Through collective efforts
and strategic planning. stakeholders can drive transformative change in the construction sec-
tor, leading to a more sustainable future.
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Effective stakeholder engagement

7
Early Awareness and Collaborative Decision-
Education Making
Align goals with circularity Involve. diverse perspectives
principles to shape sustainable
directions

Clear Governance and
Policy Support

Regulatory guidance for
meeting circular standards.
And early feasibility
assessments if ideas comply
with regulations

=]
oyl

Transparent
Communication

Encourage accountability and
open information sharing
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Improving network density

A higher density in enhances collaboration, improves information flow, and supports a cohesive project environment

Density of network before

17%

12

14
1 13

10

Formation of a cluster:
- Municipality

- Consultants

- Engineers

Density of network after

25%

15

1918

17

16

Increased involvement of the
municipality:

Involve the municipality (11) from
the start of the project to ensure
their input and support throughout
the project lifecycle.

Enhance communication channels
between the municipality (11) and
other stakeholders to facilitate
timely decision-making and project
approvals which is supported by the
cluster above.

Enhanced collaboration with the fire
department:

Link the fire department (19) with
suppliers (15) , constructors (7), and
the municipality (11) for earlier
approval of materials.

Establish connections between the
fire department (19) and the
university (17) to support the
development of new materials. This
collaboration will ensure that
research efforts align with
regulatory and safety standards.
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The Wheel of circular

engagement
START
@&
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©° CRITICAL
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=)
>

g SUPPLY CHAIN QUALITY CONTROL

2 oo

Critical stakeholder selection | Begin by
carefully selecting stakeholders whose
motivations align with the project’s vision
for circular housing. Ensure their
commitment to sustainability and circular
principles.

Early stakeholder involvement | Involve
relevant stakeholders early in the project
to integrate circular principles from the
outset. Assess the financial feasibility of
circular options at this stage.

Proactive decision making | Make
proactive decisions that support circular
goals, ensuring alignment with
sustainability objectives.

Supply chain | Evaluate the supply chain of
materials, including the origin of materials
and the availability of recycled materials to
meet project demands.
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The Wheel of circular

engagement
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Quality control | Implement a quality control
document to maintain circular ambitions
throughout the conceptualization and
construction phases. Ensure decisions are
followed through to implementation.
Sharing knowledge | Facilitate knowledge
sharing among stakeholders, both within
and between organizations. Foster a
collaborative environment that promotes
innovation and learning.

Feedback loops | Establish a feedback loop
involving all stakeholders to review project
outcomes. And discuss the potential
lessons that can be learned from the
project.
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Reflection

Adjustment of research
scope: Shift from broad
investigation of circular
development goals to
focused examination of
R-ladder framework in
new social housing
projects, enhancing
feasibility and
tangibility.

Refinement of transcript coding
schema: Initially, broad coding
themes from existing literature
provided a foundational
framework, yet proved
insufficient in capturing data
depth. Recognizing this, |
adapted, refining the scheme to
encompass nuanced insights,
highlighting qualitative research
iterative nature and the need for
flexible methodology

Adjustment in qualitative part
of research: Transition from
purposive sampling to Snowball
Sampling Method (SSM) to
accommodate complexities of
stakeholder networks in
circular housing efforts,
fostering trust and collecting
comprehensive data.

Sacial network analysis
and coding Overcoming
initial challenges and
learning curve to develop
a Python code capable of
conducting SNA on
stakeholder network
data, marking a
significant milestone in
research career.



Engaged stakeholders

Asset manager

Project manager Consultant Constructor Developer
<D "
Supplier Contractor Architect

i
Urban

development
department ¢



Reflection

Adjustment of conceptual framewaork: During
my research, | refined my broad topic of "circular
development goals" to focus on the
"conceptualization stage" using the "R ladder
framework." This provided clearer guidelines and
a concrete basis for analysis. | also redeveloped
the factors into the four C's: collaboration and
communication, coherent process and
governance, conservation and enviranmental
awareness, and cost and feasibility evaluation.
By repositioning key stakeholders and integrating
social network analysis, | created a more
nuanced and actionable conceptual framework.

PROSECTS LIFE CYCLE -
:.ntaloel'blder PRONECTS LIFE LE . CDG'sin ng
gagement | projects
|
KEVSTAKEHOLDERS  _ _ _ _ _ L .
Motives & Barriers &
BT objectives opportunitites |
____________________ J
-Clnmme_n inteEegts - Sustainable development - Governmenizl and local
-Lo alive achivities - Stakeholder engagement support
_ S}W&ZS‘?@%"‘QE e - Policy and regulatory as- - Regulatory frameworks
proj e sistance - Econemic challenges
- Circular housing practices - Envircnmental factors
- Transparent Communica- - Knowledge gap and
tion Bwareness
- Stakeholder engagement
Stakeholder CONCEPTUALIZATION PHASE Achievement of R-strategies
engagement in housing projects

Critical factors for project

Collaboration & Coherent process & Conservation & environ- Cost & feasability
communication governance mental awareness evaluation

Position towards the factor

Stakeholder profile A - X
Social Network Analysis

Role of stakeholder

= Motives & objectives

Barriers & opportunitties
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R-ladder Framework

Circular economy

A

Increasing
circularity

Linear economy

Smarter
creation and
use of
products

Extending the
lifespan of
products and

parts

Usefull
application of
materials

Ro Refuse

R1 Rethink

R2 Reduce

R3 Reuse

R4 Repair

R5 Refurbish

R6 Remanufacture
R7 Repurpose

R8 Recycle

Rg Recover

Turning & product redundant by cancelling its
function, or by substituting it with a radically
different product

Intensifying product use (29 via product shar-
ing ar multifunctional products

Maore eficient usa and/or manufacture of
products trough the use of fewer natural re-
sources and matenals

Reuse of discarded et still usable product,
for the same purpase, by different user

Repair and maintenance of broken or mal-
functioning product, to enable continuation of
its criginal function

Refurbishing and/or modemising andolder
product, so that the mproved version can be
usad in the product’s arhinal function

Using parts of a discarded product in a new
product of the same function

Using discarded products or their parts in new
products with & different function

Processing of materials to achieve the criginal
high-quality ar reduce to low-quality

Incineration of materials, recovering their
enengy
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List of Factors Shaping Effective Stakeholder

Engagement

e Systematically analyze factors influencing
stakeholder engagement.

e Insights gained from the table will guide the
qualitative phase of upcoming interviews and
will be used in the coding of the interview

transcripts.

Awareness and

Education

Collaborative
Decision-Maki

Policy and

Regulatory Assistance

Behavioral
Changes

Transparent

Communication

Economic
Barriers

Diversification of

Funding
Knowledge
Exchange

Guidance on

Collaborative

Approach

Innovation

Factor categories Stakeholder group

All Stakeholders

All Stakenolder

Government Department

All Stakeholders

All Stakeholders

Real Estate Developers

Real Estate Developers

Project Managers

Consultants

All Stakehoiders

All Stakeholders

Explanation

Increzse awarenass and provide education on arcular
prachces and development goals (COGs)

Actvely nvolve stakebolders in decson-making process-
es for arcular housing proects Emphasize colisborstve
deason-making in 3 comprehenave approach
Acvocate for supportve policy and regulstory frameworks
for sustarable development n crcular housing proects

the role of stakeholders in promoting behavoral
shifis towards sustanabilty in bving environments

Emphasize transparent communicabion between stake-
holders to rasize ambitions and ensure the success of
crcular housing programs

Address aconomic factors such as upfront costs, RO
concems, and the need for feasblity studies to overcome
bamiars to croular development

Consider dwersifying funding sources to balance the
needs of vanous stakeholder groups while being mindful
of potertial fragmentabion

Promote knowledge exchange and shared expanences
throughout a project's e cycle o dose knowdedpe gaps
between stakeholders

Emphasize the mle of sustanabilty compliance profes-
sionals n navgating complex and corstantly changing
sustainabilty laws, buldng standards, and technologies
Sirass the mportance of a comprehenane and collabora-
trve approach that includes educaton, stakeholder partio-
pabon, and the establshment of sustainable supply chars

Acknowledge the need to balance innovabon with prac-

tical applcation when ntegrabing environmentally fnendty
tachnologies in aroulsr housing projects



Raw data coding

Raw Data

1ste order concepts

Aggregate dimension

“design team was formed with parties who have experi-
ence In timber construction, so to speak’

“you first have to involbve the adwvisor who has expan-
ence in it So not a consultant that's been around for 100
wears. And not an advisor anymors they think: sustain-
ability is nonsense”

“But there is 2 fair amount of emailng back and forth.
But it also becomes wery structural In the design team.
In the preparation phase just like that”

“we think in 2 lot of people the intrinsic motivation to do
something with it And the realization of, uh, ifwe don't
do anything, it stops!

“You do see that at this stage there are still a ot of par-
ties that are not so familiar with it And who also raise
questions in all kinds of areas”

“Ultimately, those discussions are abways between the
contractor. And architect and client That's where the
main discussions end up. Architect wants something
mere in terms of architecture. O in terms of perception”

“From the government a regulation or look in Amster-
dam for example you already have that 20% of the
oonstruction should ke sustainable. Those kinds of rules
that help, of course, also force parties that do not care
to think maore sustainable”

"Buit it is a starting point of what we say. at the begin-
ning of the project is established of, WWhat is the target
audience, what is the cast. are we going to build up or
down’

“We give advice. If that does not work, then we putit to
the project management and then we can actually say
that, we say, we do not give a guarantee on it

Collaboration

Experience

Communication of
contact

Motivation to
participation

Lack off knowledge

Complexity

Steer of government -

Responsibility

Collaboration &
Communication

Coherent process &
Governance

“To see how you can shape that whole circularity thing
In the beginning, we did that in the form of experiments.
So for example, we built a workshop in \Woens Dorp-
West, 100% with second-hand materials. We also built a
set-up room, entirely with second-hand materials’

“Wellyou hope that by applying it more that there is
more knowledge. And that it will thus become simpler
and therefore cheaper. Or that it will be scaled up. That
new products come onto the market. And that it then
becomes competitive again with that'

“Also, arcular construction. Less pollution. Less distur-
bance We spread those kinds of terms in the world as
wiell. But we also see that there are many ambassadors
in the Netherlands now. Who are warking on that And
also, the law is simply going to come. So that you are
less burdensome on the environment And less CO2
That will also become law soon”

‘Especially if there is no claim to that subsidy scheme.
Because that does represent the most critical thing
currently being assessed. And then you really have to
think that for Matchbox, That that really does get a few
tonnes of subsidy. So those are pretty dumb if you canit
fillthem in afterwards. So the financial pressure on that is
pretty big”

"So your development costs are currently still high and
50 is the cost of production, so it will be swept off the
table pretty quickly. And so the subsidy bill is one of the
triggers in that’

‘For example, I'm working on a project where we're
getting sightly less return on a project than we would
narmally Like to do. But really taking the next step in
sustainability. So that's how | try to tell it then say towards
my colleagues, With this project, it is indeed we ane not
meeting the parameters for what we would normally
meet with the project’

Material use
& experiments

Lack of supply

CO2 emission

Financial

Subsidy scheme

Feasability

Conservation &
Environmental
Awareness

Cost & feasability
evaluation
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stakeholder Node Centrality
Project developer 1 0.5
0 = . I S . I N A I . Environmental consultant 2 0.666666
Il g Ina Sgcg l\lgwork Agatywcge[view na yS 1S Contractor 3 0.722222
Home owners 4 0.055555
8 Architect 5 0.666666
Netork Density: 0.1725 Instalation specialist 6 0222222
. Constructor 7 0777777
Landscape Architect 8 0.055555
Client 9 0277777
- Project leader 10 0.5
- g stakeholder Node Centrality
8:; Municipality 11 0.166666
g Cost experts 12 0.055555
(a]
0.4 .3 Consultants 13 0.222222
2 Engineers 14 0.222222
Suppliers 15 0.611111
0.2 Colleagues 16 0.111111
University 17 0.166666
Concrete supplier 18 0.055555
e fire department 19 0.055555



Structure of master thesis

Introduction

Theoretical framework

Methodology

Findings

Discussion

Conclusion

Reflection

Charting circular pathways: exploring r-ladders frame- | RO1-R3
work.

Stakeholder engagement: key to sustainable circular | RGL

housing initiatives
Critical Stakeholders in new housing projects: Roles and | RG: Conceptual
> | Perspectives. —* Framework
Barriers & opportunities that play a role in housing de- |RG3
velopment projects.
Factors influencing effective stakeholder engagement | ROLRG2
in new housing projects emphasising R-Strategies.
- Case study _Rm-ﬂea
|| | Data
= Social Network Analysis RGEAGS
-
ROL g
Social network analysis
RO1 RQ2
C1 Cellaboration and communication
ROL RQ3
<= | CaCoherent process and governance | FE—
. . RO2.RQ3
C3 Conservation and environmental awareness
. RQ2. RQ3
C4 Cost and feasibility evaluation Synergy
ROI-RO3
RO1-RO3

» Answer to reachers questions

L Recommendation report
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