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RESEARCH GAP

Property obsolescence and vacancy are two interrelated issues (Remoy, 2014).
So, adaptive reuse is an inevitable practice. (Ross, 2017)
Most of existing buildings lack for adaptability (Beadle et al., 2008)

Although adaptive reuse is in line with CE principles, there is a limitation in implementing
it in a circular way in NL. (Ilkiz Kaya et al.,, 2021)

Hamida et al. (2022) argued that adaptability and circularity should be aligned in
buildings, in order to not overlook other contextual aspects (e.g. long-lasting
functionality).

All these facts and arguments necessitate providing professionals with guiding tools.
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WHO ARE THOSE PRACTITIONERS?

Professionals from the building industry and property market who
participate in the design and redevelopment phases of adaptive
reuse projects.

These professionals usually comprise architects, engineers,

contractors and building managers (Hamida and Hassanain 2022).

Building managers, in this research, are facilities managers and
real estate managers, who are involved in the operation of the
existing building.
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RESEARCH AIM

This research aims to develop practical guidelines that could guide
practitioners on how to operationalize circularity and adaptability in the
reuse of vacant and obsolete real estate.
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CONCEPTUAL
MODEL

Problem-solution
oriented conceptual
model.

This model depicts 4
related problems, and
2 solutions for the
relevant problems.

The 2 solutions are
interconnected and can
be brought together to
tackle the 4 problems.

PROBLEM SOLUTION

Building
Obsolescence

Adaptive Reuse

Building Vacancy

Practical Guidelines for
Circular and Adaptable
Reuse of Vacant and

The Need to Speed Obsolete Properties
the Transition to CE ;

Practical Guidelines

Lack of Adaptability i
: igure 1.
in The Built Conceptual Model
Environment (Own ilL)
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RESEARCH QUESTIONS

How can circularity and adaptability be promoted in
the reuse of vacant and obsolete real estate?

To answer the main research questions, the following
sub-questions will be answered:

1. What are the criteria and measures for reusing obsolete
and vacant building in a circular and adaptable manner?

2. To what extent are circularity- and adaptability- related
measures implemented in reusing vacant and obsolete buildings?

3. How can guidelines guide professionals on how to promote ‘
circularity and adaptability related measures in the reuse of vacant

and obsolete buildings?




RESEARCH DESIGN

APPROACH 1: DOCUMENTATION OF EXISTING KNOWLEDGE

INDUCTIVE LITERATURE
REVIEW

APPROACH 2: CASE STUDIES ON CIRCULAR ADAPTIVE
REUSE PROJECTS OF VACANT AND OBSOLETE BUILDINGS

ARCHIVAL

INDUCTIVE RESEARCH INTERVIEWS

FIELD OBSERVATION

APPROACH 3: FORMULATION AND VALIDATION OF GUIDELINES
BASED ON KNOWLEDGE GAINED FROM THEORY AND PRACTICE

DEDUCTIVE FORMULATION STRUCTURED
& VALIDATION INTERVIEWS

-METHOD
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SUB
QUESTION
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SUB QUESTION 1

1. What are the criteria and measures for reusing obsolete and vacant building in a circular

and adaptable manner?
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FINDINGS FROM LITERATURE

Table 1. Linked criteria and measures.

Use Use Use Use Use Digital Use Share Leasing
CRITERIA Material Recycled Dismantlable Unitized Technologies: Regenerative Resources: Resources
Passports Materials: Design: The  Design: The utilization  Design The (Products as a
(MP): The use of  use of Modulariz  of the digital Principles: promotion service): A
Documenta recycled demountable ationand technologies The adoption  of procurement
tion of materials in  products standardiz in the building  of solutions multiplicity  strategy
characterist building ation of design and that promote  of the use of where the

ics and application the operation renewability of resourcesin facade builder
performanc s building resources in buildings oversees the
e of design buildings entire lifecycle
building of the building
materials envelope
Design for Disassembl X X

Material Efficiency X X X X X

Energy Efficienc X X
Reusability X X X X X X

Functional X

Convertibilit

Technological Refit- X
Abilit

Ecological Resilience X X

Social and Cultural X
Acceptabilit

Biodegradabilit X X

Energy Renewabilit

2 3 3 5 2 4 5 3

The criteria “material efficiency” and “reusability” as reflected in the
literature showed connections with most of the measures. This was
also reflected by the measures in both case studies.

M EASU RES Frequency
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SUB QUESTION 2

2. To what extent are circularity- and adaptability- related measures implemented in

reusing vacant and obsolete buildings?
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SUB QUESTION 3

3. How can guidelines guide professionals on how to promote circularity and adaptability

related measures in the reuse of vacant and obsolete buildings?
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GUIDELINE 1

Design for Disassembly

Replaceability,
Accessibility and
Detachability

Standardize
dimensions of
construction elements

Avoid unnecessary
overlap of
construction elements

Standardize
connections of
construction elements

/ /

J

Figure 5: Possible
measures to
facilitate DfD in
building
transformation.
(Source: own
illustration, 2024)
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GUIDELINE 2

Reuse

Existing
Components

Maximize Material

Efficiency

Existing
Assets

Repair Repurpose
Deteriorated Building
Elements Assets

New Assets

Renovate Use Recycled Use Second-
hand

Materials

Use Biobased

Building

Assets Products materials

Figure 6: Possible
measures for
maximizing material
efficiency in
building
transformations.
(Source: own
illustration, 2024)
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GUIDELINE 3

Optimize Energy Efficiency

Enhance energy
use and
management of
data

Install smart building
technologies e.g.
sensors and data

collection systems

Apply motion tracking
sensors

Apply LED lighting

Figure 7. Possible
measures for
optimizing energy
efficiency in
building
transformations.
(Source: own
illustration, 2024)
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GUIDELINE 4

Promote Reusability

Existing
Assets

Restore old Restore old

building building
components systems

Use dry
connections and
“lease
resources’’

New Assets

Utilize

Use dry

Utilize modular

standardized - connections and
- building o
building lease
components ’
components resources

Figure 8: Possible
measures for
promoting
reusability in
building
transformations.
(Source: own
illustration, 2024)
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GUIDELINE 5

Enhance Durability of Building
Components

Safeguard and
maintain building
materials

Increase capacity
through building
design

Apply durable
materials

Adopt shearing layers
concept (Brand, 1994)

Figure 9. Possible
measures for
enhancing durability
in building
transformations.
(Source: own
illustration, 2024)
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GUIDELINE 6

Provide shareable
spaces

Provide Configurational

Flexibility

Facilitate and
accommodate
change

Facilitate product
exchange or
remanufacturing

Use movable walls
and adaptable
configurations

Design unitized
asset dimensions
and installations

Consider products
as a service and
lease

Figure 10: Possible
measures for
providing
configurational
flexibility in building
transformations.
(Source: own
illustration, 2024)
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GUIDELINE 7

Provide shafts for
additional
installations

Facilitate Functional

Convertibility

Function-free
building

Design open floor
plans e.g. seperate
walls from structure

or movable walls

Facilitate daylight in

building design e.g.

transparent central
core

Figure 11: Possible
measures for
facilitating
functional
convertibility in
building
transformations.
(Source: own
illustration, 2024)
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GUIDELINE 8

Integrate Technological Refit-
Ability

Material Passports

Leverage digital twin

Use loT networks .
technologies

Facilitate Building
Information Modeling
(BIM)

Figure 12: Possible
measures for
integrating
technological refit-
ability in building
transformations.
(Source: own
illustration, 2024)
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GUIDELINE 9

Promote Ecological Resilience

Use green elements
e.g. plants

Withstand of heat
waves, drought,
floods and poor air
quality

Consider biodiversity

Apply water buffers

Figure 13: Possible
measures for
promoting
ecological
resilience in
building
transformations.
(Source: own
illustration, 2024)
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GUIDELINE 10

Involve Community in the
Building Redevelopment and Use

Operationalize
multiplicity in the
use of assets

Design
multifunctional space
(public-accessible)

Share the use of
spaces and services

Design different

unit sizes

Figure 14: Possible
measures for
involving
community in
building
transformations.
(Source: own
illustration, 2024)
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GUIDELINE 11

Conserve Monumental Elements

Preserve culture

Preserve monumental
building parts e.g.
heritage elements

Figure 15 Possible
measures for
conserving
monumental
elements in building
transformations.
(Source: own
illustration, 2024)
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GUIDELINE 12

Use Biobased Materials

Minimize
environmental
impact and waste
generation

Incorporate green
roofs or living walls

Figure 16: Possible
measures for using
biobased materials
in building
transformations.
(Source: own
illustration, 2024)
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GUIDELINE 13

Implement Energy Renewability
Strategies

Promote energy
renewability

Provide PV or PVT
panels

Smart storage of
energy

Figure 17. Possible
measures for
implementing
energy renewability
in building
transformations.
(Source: own
illustration, 2024)
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MAIN RESEARCH QUESTION

How can circularity and adaptability be
promoted in the reuse of vacant and obsolete

real estate?

By integrating these guidelines into their
practices, architects, engineers, and contractors
(AECs) as well as building managers can ensure
that their strategies align with the broader goals
of the circular economy:.

<
@ TUDelft



CONCLUSIONS

The following can be concluded from this study:

The literature review concluded with an identification of 22 practical
criteria and 8 measures for circular and adaptable reuse of
vacant and obsolete buildings.

Both cases, showing a consistent integration of reusable building
products and components in the building transformation.

In addition, “use recycled materials” was not applied in both cases.

Furthermore, the application of environment-oriented measures that
promote “biodegradability” and “ecological resilience” were
barely applied in the two cases.

Two other measures, namely ‘“use material passports” and
“leasing resources”, from the literature were not implemented in
both cases as well.

Based on the knowledge gained from the theory and practice, in the

third approach, 123 guidelines were formulated and mapped to the
relevant criteria.
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RECOMMENDATIONS

Based on the conclusion of this study, the following recommendations
have been proposed:

Future research can involve testing the guidelines and learn from
practice to enhance the effectiveness and applicability of them in
practice.

Policy makers can further consult researchers and practitioners to
include the latest knowledge with the aim of amending existing
legislation to facilitate a circular economy:.

To enhance the accessibility of the guidelines, it is recommended to
develop a web application. The web application should enable the
content to be presented in an interactive manner, taking into
consideration the visual orientation of designers and prioritization of the
guidelines in different contexts.

Building professionals should consider and further promote
environment-oriented criteria, such as "biodegradability” by using
recycled material and/or using regenerative design principles. Also,
“ecological resilience” by using regenerative design principles and/or
sharing resources.
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LIMITATIONS

This research has several limitations:
The empirical evidence was limited to only two case studies.

The guidelines were formulated based on interpretations of the
literature and findings of two case studies. Different researchers or
practitioners may have different interpretations, leading to potential
subjectivity in the development of guidelines.

The incorporated measures into the guidelines and the guidelines
themselves were not prioritized in terms of their significance.

The guidelines were validated in terms of their adequacy, clarity and
usability, but have not been tested in practice nor in a pilot
application.
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THANK YOU

Any questions?
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CRITERIA FOR CASE STUDIES

Operationalization of circular solutions: Each project should
demonstrate the operationalisation of circular solutions such as
material reuse or recycling.

Operationalization of solutions for building adaptability. Each
project should demonstrate the inclusion of adaptable design
means, such as the use of demountable building products and
flexible building configuration.

The adaptive reuse will be carried out to tackle the problem of
building obsolescence and/or vacancy. The adaptive reuse of
historic  buildings was excluded. Because of case-specific
considerations pertaining to heritage, cultural and physical
qualities/values of these buildings.
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CBA

Circular Building Adaptability (CBA): Hamida et al. (2022)
redefined circularity and adaptability with a new capitalization, so-
called Circular Building Adaptability (CBA) as: “the capacity to
contextually and physically alter the built environment and
sustain its usefulness, while keeping the building asset in a
closed-reversible value chain”

CBA can be realized through 20 design and operation
determinants; configuration flexibility, product dismantlability, asset
multi-usability, design regularity, functional convertibility, material
reversibility, building maintainability, resource recovery, volume
scalability and asset refit-ability.

These determinants comprise configuration-, use- and operation-
oriented solutions.
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VACANCY

A vacant building can be described as a built-asset that has
become underutilized, unoccupied, or empty for a period of time
(Insuranceopedia, 2018). Vacancy can take place due to market
dynamics or even when the building itself becomes obsolete
(Wilkinson et al,, 2014). Generally, there are different types of building
vacancy, such as:

Structural Vacancy: is defined as emptiness of unit area within the
building for three years or more (Remaoy, 2010).

Natural Vacancy: also known as 'healthy’ which ranges between 3%
to 10%, and it occurs usually when there is balance in the trends of
supply and demand trends (Armstrong et al,, 2021).

This research considers the structural vacancy, as it is the
problematic condition that could result from market dynamics.
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OBSOLESCENCE

Obsolescence: Building obsolescence is the decline in the performance of the
building , leading to the end of the service life of the built asset (Thomsen and Van
Der Flier, 2011). Building obsolescence can be manifested in 10 ways as follows
(Remay, 2014);

Aesthetic obsolescence: when the building losses its aesthetic attraction.

Functional obsolescence: occurs for instance when the users way of working
changes.

Legal obsolescence: resulting from new legal regulations (Langston et al., 2008).
Social obsolescence: when the building does not reflect the users image anymore.

Tenure obsolescence: is the disagreement between owner and user of the
building.

Structural obsolescence: deterioration of the supporting structure.

Finar)wcial obsolescence: mismatch between costs and yield (Baum and Hartzell
1997).

Environmental obsolescence: the result of environmental changes.

Locational obsolescence: the effect of functional obsolescence and image issues
of the location

Site obsolescence: mismatch between site value and building value.
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CIRCULARITY

Circular Economy: is a sustainability paradigm that seeks out
eliminating waste generation, and environmental impact closing the
resource loops - also called the value chain, by adopting and
applying R-strategies related solutions and processes (Kirchherr et
al., 2017). Further, circularity seeks out adding value to existing
resources and prolong their use, by keeping them at their highest
utility and value (Ellen Macarthur Foundation, 2022). In a circular
economy, almost all products are reprocessed by one of the R-
strategies such as reuse and recycling. If a product is broken, it can
be repaired as a strategy to prolong its usefulness (ARUP, 2016).
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ADAPTIVE REUSE

Adaptive reuse :- also known as conversion, across-use adaption or
building transformation - is a type of building adaption that seek out
refunctioning the use of a building (Shahi et al., 2020; Wilkinson et al,
2014).

Numerous definitions were formulated to define adaptive reuse.

One of the oldest definitions was defined as “Conversion of a facility
or part of a facility to a use significantly different from that for which
it was originally designed.” (Iselin and Lemer, 1993).
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GUIDELINES

Design Guidelines :-should not be exclusive to theory or beliefs of
individual designers, but rather they should incorporate empirical
evidence (Park and Hannafin, 19093).

For instance, in the adaptive reuse literature, Hamida and Hassanain
(2023) developed a list of practical guidelines to enhance the
performance of designers, contractors and building mangers in
adaptive reuse of buildings based on a case study research which
was guided by a literature-based conceptual model.
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RE:BORN REAL ESTATE

The expertise of RE:BORN in developing circular buildings aligns
perfectly with my research goal of formulating guidelines for circular

adaptive reuse of vacant properties, making them an ideal
collaborator for my research.
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C2 MEASURES

AMSTERDAM
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P1 RESEARCH QUESTIONS

How can vacant and obsolete real estate be reused
in a circular and adaptable manner?

To answer the main research questions, the following sub-
questions will be answered:

1 What are the considerations to be taken for circular

and adaptable buildings?

2. To what extent circularity- and adaptability- related
measures are implemented in the reuse of vacant buildings?

3. How can vacant buildings be reused in circular and
adaptable way ?
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SOCIETAL AND SCIENTIFIC
RELEVANCE

Development of practical guiding instruments , like guidelines,
that can be easily used and followed by professionals to adapt
obsolete or vacant buildings in a circular and adaptable way. With
that, future adaptive reuse would be more circular, and thus, this will
speed up the transition to the Circular Economy (CE).

Expand the existing theory and knowledge on circularity and
adaptability in adaptive reuse by providing further understanding of
their practicality in the real practice.
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THESIS STRUCTURE

1. Introduction. 2. Research design. 3. Literature review. 4. Case studies. 5. Practical 0. Conclusions,
guidelines. recommendations
and limitations.
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QUERIES

Literature review is an important part of any research, as it provides researchers
with an insight into what is already known. It is the foundation of every academic
research (Xiao and Watson, 2019).The literature sources were obtained by
searching in Google Scholar. The queries used are problem- and context- related
and consists of four rounds;

l. Query I:"circular" AND "adaptable" AND "building".

2. Query 2: "circularity” AND "adaptability” AND "building".
3. Query 3: "adaptive reuse” AND "circular" AND "obsolete".
4. Query 4: "adaptive reuse" AND "circular” AND "vacant”.

Query | and 2 are more related to the concepts of adaptability and circularity. And
query 3 and 4 are related to the context of the problem and solutions.




X
X

Gemeente
Amsterdam

POTENTIAL CASE STUDIES

©

+
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Centre for Sustainability

Leiden-Delft=Erasmus Universities
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LDE - THESIS LAB

The laboratory program'’s supervisor has chosen to link the following
organizations with my program, as they are deemed relevant to my
research. Province of Zuid-Holland, Antea Group, Ministry BZK.
The program encompasses 12 bi-weekly sessions, in which
students will acquire knowledge of the interdisciplinary nature of the
challenge and learn how to effectively assume leadership roles in
addressing it.
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CB23 - ROYAL NEN

The session with Professor Hans Wamelink led to the establishment
of a new contact, Daan Jongejan, a policy maker from the
municipality of Amsterdam. \X¥e have scheduled a meeting on
Friday afternoon, February 10th, to discuss the possibility of one or
more of the TOP30 projects being a suitable case study for my
research.

Additionally, Nan van Oldenbeek, a colleague at NEN and also
involved in the CB23 chair, has invited me to participate in another
meeting with the standards committee on circular construction on
Thursday February 16th.

*
«e»
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MUNICIPALITY OF AMSTERDAM
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Kantoorgebouw
Materiaal:

Europees vuren (FSC
& PEFC) en andere

MEDIAVAERT
Architecten:

Team V Architectuur i.s.m.
Arup, DGMR & DELVA

DPG Media

Eind 2023

Type:

Kantoorgabouw

Europees vuren (FSC

& PEFC) en andere
houtsoorten

Archil :
HOH Architecten

r
BPD / Bouwfonds.
Gebledsontwikkeling
Ontwikkelfase:

£ Vergunning afgegeven,

bouwvergunning 2021
Type:

Woningbouw
Materiaal:
CLT-vuren, Chipwood

Houtplaten,
Houtwolcement, Bamboe

Architecten:

Nader te bepalen
Opdrachtgever:

Gemeente Amsterdam
Start bouw gepland in 2025
Woningbouw

Nader te bepalen

Ontwikkelfase:
 Dofinitief Ontwerp
b g
Woningbouw

Materiaal:
LVL-Hout, SPANO van Unilin

MALMGHUS

Architecten:

Tigchelaar Architecten en
viseurs

Opdrachtgever:
de Alliantie ontwikkeling
Oplevering:
2008
e
Woningbouw
Materiaal:

CLT, Kerto, Western red
ceddar, Azobe, Bilinga

ECO-SCHOOL
DE VERWONDERING

Architecten:

ORGA architecten
Opdrachtgever:

Gemeente Almere & Prisma
2021

Type:

School

Materiaal:

CLT & HSB: Vuren, lariks,

accoya hout, radiate pine,
NobelWood

HOORT JOUW GEBOUW
00K OP DEZE KAART?

Mail dan naar info@dezwijger.nl

Wi hebben ons best gedaan om ¢
20 compleet mogel(jk te maken. Mochten er
onjuistheden Inzitten, stel ons dan op de hoog

Gemeente
Amsterdam

%
%
1

@ TUDelft
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