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Problem Statement

1 million new homes  must 
be added until 2035 to meet 
housing demand.

1 Million Homes Missing

Regions with Largest 
Qualitative Housing 
Shortage by 2025

75.000 new
homes built

suspected 
demolitions

250.000

315.000

current 
housing shortage

Suspected shortage of 
415.000 homes in 2024.

435.000
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growth
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Entrance/Foyer 514 m²

Logistics/Offices 1,125 m²

Small hall 475 m²

Large hall 890 m²

Concert venue
GFA 3004 m²    

Circulation 958 m²

Logistics 527 m²

Forum 360 m²

Workshop spaces 350 m²

Recording studios 150 m²

Rehearsal rooms 295 m²

Music village
GFA 2540 m²

Logistics 60 m²

Kitchen 70 m²

Seating area 230 m²

Food court
GFA 722 m²

Back of house 586 m² 

Gathering 3676 m²

Parking 511 m²

Outdoor
Site area: 9590 m²

Outdoor 5801 m²

Concert venue 3004 m²

Food court 722 m²

Music village 2540 m²

Site occupancy 
Total GFA: 6266 m²
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ABF Research, 2020 Jonkman et al., 2021



Problem Statement
Skyrocketing Rental Prices

Waiting lists for social housing 
average 9 years.

Middle-income earners who are 
eligible for social housing tend to 
wait longer.

800.000 households are 
‘financially stuck‘.

Most of them: middle-income earners 
18.000 - 28.000 € standardized

The Dutch housing market recorded
a price increase of 18% in 2021.

Sep
 07

 

Ju
l 0

8

May
 09

Mar 
10

Ja
n 1

1

Nov
 11

Sep
 12

Ju
l 1

3

May
 14

Mar 
15

Ja
n 1

6

Nov
 16

Sep
 17

Ju
l 1

8

May
 19

Mar 
20

Ja
n 2

1

20%

15%

10%

5%

0%

-5%

-10%

Statista, 2021

Ye
ar

-o
n-

ye
ar

 p
er

ce
nt

ag
e 

ch
an

ge

Income Expen-
diture

Moeys, 2021

Metten, 2021

Ø 9 Years



We need more affordable homes 
for middle-income earners.



Problem Statement
Social Sustainability

Financial stresses in unaffordable built 
environments impact the mental health 
of occupants.

Building quality, noise and air pollution, daylight 
exposure, ventilation, temperature are equally 
important.

Hoisington et al., 2019

Residents of heterogenous land-use 
mix neighborhoods experience
lower levels of loneliness.

Timmermans et al., 2020

Loneliness in the Netherlands 2019

CBS, 2020

Frequently Lonely

Sometimes Lonely

26%

65%

9%

Never Lonely



Problem Statement

36% of final energy was used by the 
global building industry in 2018.

1,36 tons of CDW per citizen
were generated in the EU in 2016.

That is 35% of the total waste generated in 
the EU.

Environmental Sustainability

39%
CO2

36%
Final 

Energy

International Energy Agency (IEA), 2020 Eurostat, 2020

39% of CO2 emmissions worldwide 
came from the building industry in 
2018.

35%
CDW

Total Waste EU
2016



We must find environmentally and 
socially sustainable solutions.



Research Question
How Can We Integrate Affordability and Sustainability?

Affordability Sustainability      ?



Objective
Integrating Affordability and Sustainability

Affordability

Affordable Apartments.
Communitization of Functions, Community 

Businesses serve as rent support

Low Mobility Costs.
Creating Bicycle-Friendly Infrastructure,

Planning Daily-Necessity Mixed-Use

Low Construction Costs.
Integrative Design Approach, Prefabrication,

Robotic Manufacturing Processes

Low Life Cycle Costs.
Implementing Open Building Principles,

Boosting Energy Performance

Sustainability

Healthy Building.
Bio-based materials, Daylight, 
Natural Ventilation, Acoustics.

Sustainable Communities.
Cooperative Private Commissioning (CPC),
Communicative Zones, Open Ground Level. 

Emmission + Waste Reduction.
Low-Tech Construction, Material Efficiency, 
Product as a Service (PaaS) Components,
Design for Disassembly/ Change/ Reuse. 

Plus Energy Buildings.
Energetic Optimization, Photovoltaik, 
Passive Sunshading, Natural Ventilation.



Preliminary Research
Housing Demand in Arnhem

Gelder
land

Stadtsregio
Arnhem-Nijmegen

Housing Crisis + Demolition + Impaired Planning

78.000 new homes x 0,0995 relative surface Arnhem
= 7417 new homes

Population Growth

11.652 new inhabitants 2040 / Ø 2.14 P household
= 5445 new homes

= 12.862 Total New Homes Arnhem

12.862 new homes x 0,0476 relative surface Presikhaaf

= 612 Total New Homes Presikhaaf

Housing Shortage                        Demolition + 
                                                      Impaired Planning

Arnhem Total
12.862 nh

Presikhaaf
612 nh

Arnhem
Presikhaaf 
4,83km²

Arnhem

Nijmegen

27,9
km²

7
km²

11,5
km²

81,7
km²

97,8km²

33,9
km²

92,6
km²

86,3
km²

17,4
km²

62
km²

39,7km²

66,2
km²

43,7
km²

109,1
km²

46
km²

53km²

78.000 new homes 
must be built in 
the Stadtsregio
Arnhem-Nijmegen
until 2040.

This was formalized 
in the 2020 ‘Woondeal‘. 

612 new homes are to be 
built in Arnhem Presikhaaf
until 2040.

60.000 18.000



Preliminary Research
Zoning Plan - Arnhem Presikhaaf

Arnhem Presikhaaf

Merwedeterrein



Preliminary Research
Development Areas in Presikhaaf

Merwedeterrein
forms the center of
future developments
in Presikhaaf.

A new zoning plan 
is currently under 
investigation. 

Pending Project

Planning Area

Visie Merwedeterrein, 2020

Arnhem Presikhaaf

Merwedeterrein



Preliminary Research
Proposed Residential Development

Proposed areas for
residential development.

Pending Project

Planning Area

Residential Projects
Merwedeterrein

Arnhem Presikhaaf

Merwedeterrein

3 2 1



Preliminary Research
Development Distribution

Pending Project

Planning Area

Residential Projects
Merwedeterrein

10% Mixed-Use
2.827m²

4.712m²

10.710m²

Merwedeterrein
in total 31.101m²

12.852m²

Arnhem Presikhaaf

Merwedeterrein

30%
184 nh

20%

11%
67 nh

7%

7%

25%
153 nh

3 2 1

Urban
Redensification 

612 new homes in
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Low Mobility Costs.

Sustainable Communities.

Urban Vision
Objectives



Urban Vision
Implementing 15-Minute-City Principles

15 min walking
15 min cycling
City center
Merwedeterrein
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New Urban Hubs
and Connectors.

Pedestrian and
Cyclist Friendly
Space Planning.

Proximity to 
all Utilities.

Participative 
Spaces that 
Promote 
Social Cohesion.



15 Minute Cycling Distance
From Major Residential Areas
in Arnhem.

There are still many ‘Holes‘ in the 
Urban Fabric.



Merwedeterrein is an
Important Connective Element
from the City Center to the 
Eastern Residential Districts.



Merwedeterrein takes a
Central Position between
Residential Districts
but is yet Isolated.

Het Broek

City Center

AKZO
Terrein

Points of Interest

Presikhaaf I

Presikhaaf II

Thialf

Physical B
ord

ers



Much Greenery
at Merwedeterrein.



Horse 

RangeSignalBox Car Dealer

Construction 
Material Storage

Ateliers

ArtDepot

Vegetable

Garden

Family Home

Playground

Bar

Caravan

Site

CaravanSite

Electricity 

Building

Temporary

Living

Railw
ay Traffic

Railway Traffic

P

P

P

Mosque
Kunstwerk-

plaats 35

Current Functions
at Merwedeterrein.



Garage Park

Handels-
onderneming 
Arnhem

Gemeente
Arnhem

Vivare

Mosque

Rijn en
Ijssel

Henk Vos
Vastgoed

Land-Ownership 
at Merwedeterrein.



Bicycle Highway

Connection to

Presikhaaf I

Transform
atio

n to

recreatio
n area

Relocation to

New Mosque

Central

Connection

Passage

Bicycle Highway

Residential 

Development

AKZO Terrein

50.000 m² floor area

KlokGroup +BPD

Residential 

Development

Merwedeterrein

31.101m² floor area.

Visie Merwedeterrein
Municipality Arnhem, 2020
Transit Village 1.0



2.690m²

2.690m²

4.864m²

3.102m²

6.220m²

2.840m²
19.417m²

3.116m²

2.080m² 2.380m²
930m²

Masterplan.
Transit Village 2.0
Sq Meter Calculations



Masterplan.
Transit Village 2.0
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Low Life Cycle Costs.

Plus Energy Buildings.

Masterplanning
Objectives and Methodology



Planning around
Communicative Zones 
and Circulation Patterns.



Volume Studies.
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Wind Speed (m/s)
Ciry: Arnhem AB
Source: ISD-TMYx
Period 1/1 to 12/31 between 0 and 23 @1
Each closed polyline shows a frequency of 0.6% = 50 hours.

Wind Analysis.



Direct Sunlight Analysis.



Acoustic Analysis.

Trees as Sound Defle
ctio

n

Sound Deflecting
Roof Shape

Sound Deflecting
Roof Shape

Buildings form a 

Noise Barrier



Result



Architectural Concept



Affordable Apartments.

Healthy Building.

Architectural Concept
Objectives



Living Area

Community Area

Business 

Rental Office-Space

Culture

Storey Development

Sanitary Facilities

Axonometric

Architectural Concept

Open Building Principles



Library

Community 
Workshop

Café +
Restaurant

Impro -
Theater

Small
Retail

Supermarket

Rue 
Intérieure

Rental 
Workspaces

Communal
Kitchen

Communicative
Zones underneath 
the AtriumsØ 70m² 

Apartments in
this plan

Density is flexible
within the 
Living Zones.
Vertically as 
Horizontally.

Weekly 
Farmers Market

Terrace

Ground Floor 1st Floor



Community 
Terrace

Billiard,
Table Tennis, 
etc.

Meeting
Point

Community 
Terrace

2nd Floor 3rd + 4th Floor



Roof Terraces

PV

PV

Urban Gardening

Leisure Activities



Facade

Open Ground Level Zones

Aesthetic Inspirations



Visualization



Low Construction Costs.

Emmissions + Waste Reduction.

Thematic Research
Objectives



Commercializing 
Interior Partition Walls 
‘as a Service‘  
leads to...

Less Waste.

Increased Product Quality.

Financial Benefits for 
Distributors and Customers.

Hypothesis



Product VS Product as a Service (PaaS)

   
 

 

Appendix C. The concept of a continuous material chain as theorized by T. Rau and S. Oberhuber in 
their 2016 book: Material Matters. The graphic has been translated from German to English by the 
author. 

 

 
 
Appendix D. Comparison between Product and Product as a Service: PaaS changes product life cycle 
management. (Lombardo, 2019) 
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Value Controlled and Recaptured.

Taking into account 
Product Life Cycle Management 
already in the Design Phase.



Resulting Requirement

Factors to
Consider

Design for Increased 
Value Retention.

   
 

 

Appendix E. A sample timeline of depreciation and final residual value of a vehicle. (Rashed et al., 
2019) 

 

 
 
Appendix F. Structure of the dynamic Life Cycle Inventory (LCI) of a mid-sized passenger car. (Chul 
Kim et al., 2003)  

 

 



Thematic Research Question

What architectural design strategies can be 
implemented to create circular interior 
partition walls that retain value?



Research Methodology

   
 

 

Appendix B. The proposed sequence of methods to develop catalogs of design strategies for value 
retentive building products. This methodology can be seen as a blueprint for future research to expand 
knowledge on value retentive design to other parts of the building product palette. 

 



Case Studies

   
 

 

Reference: Metal stud 
drywall system with 
gypsum board  
cladding 

Metal stud system. Stone 
wool. 

Screws and plaster 
joining. 

Plasterboard 
cladding 10mm on 
each side. Paint 
finish. 

 
System 1: The FAAY System Wall SP70 is a modular wall system with which many different 
configurations can be made with little effort. The modules consist of a base layer from Flax Fiber Board 
with a thickness of 50 mm, which is enclosed by two chipboards with a thickness of 10 mm each. The 
modules are 600x3000 mm big, but can be individually produced in different sizes if required. The 
customer can choose between a floor guiding rail made of aluminum T-profiles or wood, as well as half 
wooden rails or frame panels on the ceiling and wall. The modules can be attached to each other and 
the frame panels, which are cut to size, make it easy to install openings. According to the manufacturer, 
the average assembly time per worker and m² is 0.2 hours. With below 20 minutes, the walls have a 
low fire resistance. Whereas, the weight of 32kg per m² is average, as is the sound insulation of 29dB 
and the thermal insulation of 0.6 m²K/W. The disadvantage is, that the panels still have to be glued to 
remain stable. This makes it harder to disassemble them. (FAAY, 2021; Fig. 1) 
 

Figure 1. The FAAY System Wall SP70. 
 

System 2: The Quickpanell circular partition wall is anticipated to especially score in remountability 
aspects and the quickly changing interior wall type scenario. It is modular, lightweight, made from 
renewable materials, suitable for reuse and refurbishment, and already available in subscription form. 
The user has the choice between different railing systems such as MDF and aluminum profiles. With 
its foldable design, and 30mm transport thickness, the modules are easy to transport and quick to set up 
with a reduction in adjustment work, screws and ladder use.  They can be assembled and disassembled 
without wear and tear and weight approximately 18 kilograms per m². The element height varies 
between 300 and 3000 mm, whereas the element width is fixed to 600 mm. Various insulation materials 
can be used, depending on which the element can have good acoustic properties. Pipes can be run 
vertically element-wide and horizontally at regular heights.  (Quickpanell, 2021; Fig. 2)  
 

Figure 2. The Quickpanell circular partition wall. 
 
System 3: The wooden frame wall with gypsum fiberboard cladding is insulated with flax fiber board. 
Mechanical connections are used within the wall, and to mount the wall to wooden beams at floor and 
ceiling. 80mm of insulating fiber board are cladded with gypsum fiber sheet material by the use of 
screws. In comparison to System 1 and 2, System 3 shows inferior acoustic and disassembly properties, 
whilst having a higher fire resistance due to the gypsum fiber board cladding. (Fig. 3) 
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Figure 3. The wooden frame wall with gypsum fiberboard cladding. 
 
System 4: The massive wood interior wall system consists of solid modular wooden beams that are 
connected via steel bolts. The system shows a low complexity due to restricted material use, although 
EPDM rubber is used to keep the beams at distance from each other. However, this prevents damage 
during assembly and disassembly. It can be argued if the material could have been replaced by a more 
circular alternative such as cork. Undoubtedly, the sole use of wood favors an improved room climate 
and is aesthetically pleasing. Through the increased mass, acoustic properties are improved if mounted 
in a way that does not transfer mechanical vibration. (Fig. 4) 
 

Figure 4. The massive wood interior partition wall. 
 
System 5: The steel frame wall with 15 mm plywood panels is only using clamps, hooks, and bolts as 
connectors. In this way, no damage is incurred to the material during construction. This system presents 
a reversible solution that can be assembled and disassembled with little to no wear. Furthermore, 
installations are getting accessible and adjustable through this design. Its varnished surface is 
aesthetically pleasing and timeless. (Fig. 5) 
 

 
Figure 5. The steel frame wall with plywood panels. 

V. RESULTS 
The research shows that interior partition walls can be marketed as a subscription in a PaaS 
environment. By embedding the business model in the theory of continuous material chains, there could 
be a significant reduction in waste production. Furthermore, users and issuing companies would equally 
benefit. This makes PaaS an important building block towards a circular economy.  
Unlike in linear businesses, the longer the product is used, the greater the profit in PaaS models. This 
gives the residual value of products a new importance.  
In order to be able to make precise statements about residual value, manufacturers of interior partition 
walls can use the residual value forecasting models from the automotive industry as a reference. The 
parameters from these models, which revolve around durability and remountability, can be 
reformulated into a design for value retention.  
According to the Multi-Criteria Decision Analysis of the case studies, circular wall systems show a 
higher value retention than linear wall systems. However, this value fluctuates depending on the 
application. For example, system 2 holds its value best as a temporary room divider, system 5 as a 

   
 

 

Figure 3. The wooden frame wall with gypsum fiberboard cladding. 
 
System 4: The massive wood interior wall system consists of solid modular wooden beams that are 
connected via steel bolts. The system shows a low complexity due to restricted material use, although 
EPDM rubber is used to keep the beams at distance from each other. However, this prevents damage 
during assembly and disassembly. It can be argued if the material could have been replaced by a more 
circular alternative such as cork. Undoubtedly, the sole use of wood favors an improved room climate 
and is aesthetically pleasing. Through the increased mass, acoustic properties are improved if mounted 
in a way that does not transfer mechanical vibration. (Fig. 4) 
 

Figure 4. The massive wood interior partition wall. 
 
System 5: The steel frame wall with 15 mm plywood panels is only using clamps, hooks, and bolts as 
connectors. In this way, no damage is incurred to the material during construction. This system presents 
a reversible solution that can be assembled and disassembled with little to no wear. Furthermore, 
installations are getting accessible and adjustable through this design. Its varnished surface is 
aesthetically pleasing and timeless. (Fig. 5) 
 

 
Figure 5. The steel frame wall with plywood panels. 

V. RESULTS 
The research shows that interior partition walls can be marketed as a subscription in a PaaS 
environment. By embedding the business model in the theory of continuous material chains, there could 
be a significant reduction in waste production. Furthermore, users and issuing companies would equally 
benefit. This makes PaaS an important building block towards a circular economy.  
Unlike in linear businesses, the longer the product is used, the greater the profit in PaaS models. This 
gives the residual value of products a new importance.  
In order to be able to make precise statements about residual value, manufacturers of interior partition 
walls can use the residual value forecasting models from the automotive industry as a reference. The 
parameters from these models, which revolve around durability and remountability, can be 
reformulated into a design for value retention.  
According to the Multi-Criteria Decision Analysis of the case studies, circular wall systems show a 
higher value retention than linear wall systems. However, this value fluctuates depending on the 
application. For example, system 2 holds its value best as a temporary room divider, system 5 as a 

   
 

 

Figure 3. The wooden frame wall with gypsum fiberboard cladding. 
 
System 4: The massive wood interior wall system consists of solid modular wooden beams that are 
connected via steel bolts. The system shows a low complexity due to restricted material use, although 
EPDM rubber is used to keep the beams at distance from each other. However, this prevents damage 
during assembly and disassembly. It can be argued if the material could have been replaced by a more 
circular alternative such as cork. Undoubtedly, the sole use of wood favors an improved room climate 
and is aesthetically pleasing. Through the increased mass, acoustic properties are improved if mounted 
in a way that does not transfer mechanical vibration. (Fig. 4) 
 

Figure 4. The massive wood interior partition wall. 
 
System 5: The steel frame wall with 15 mm plywood panels is only using clamps, hooks, and bolts as 
connectors. In this way, no damage is incurred to the material during construction. This system presents 
a reversible solution that can be assembled and disassembled with little to no wear. Furthermore, 
installations are getting accessible and adjustable through this design. Its varnished surface is 
aesthetically pleasing and timeless. (Fig. 5) 
 

 
Figure 5. The steel frame wall with plywood panels. 

V. RESULTS 
The research shows that interior partition walls can be marketed as a subscription in a PaaS 
environment. By embedding the business model in the theory of continuous material chains, there could 
be a significant reduction in waste production. Furthermore, users and issuing companies would equally 
benefit. This makes PaaS an important building block towards a circular economy.  
Unlike in linear businesses, the longer the product is used, the greater the profit in PaaS models. This 
gives the residual value of products a new importance.  
In order to be able to make precise statements about residual value, manufacturers of interior partition 
walls can use the residual value forecasting models from the automotive industry as a reference. The 
parameters from these models, which revolve around durability and remountability, can be 
reformulated into a design for value retention.  
According to the Multi-Criteria Decision Analysis of the case studies, circular wall systems show a 
higher value retention than linear wall systems. However, this value fluctuates depending on the 
application. For example, system 2 holds its value best as a temporary room divider, system 5 as a 

   
 

 

These qualitative evaluation criteria (App. G) are applied to the case studies within a Multi-Criteria 
Decision Analysis (MCDA) that is based on a methodology presented in a paper by Rajagopalan et al. 
in 2019. The researchers differentiate three interior wall types based on their turnover rate: quickly 
changing interior walls, technical interior walls, and dwelling-dividing interior walls. (Rajagopalan et 
al., 2021; App. H) These wall type scenarios serve as a reference for the evaluation of the case studies 
for different applications. 
As a first step of the MCDA, the importance of the qualitative criteria for the wall type scenarios is 
assessed. Here, each of the criteria is assigned a weight, a relative percentage of importance. (App. I) 
Second, the case studies are rated regarding their performance in the criteria. The scoring is based on a 
positive (1), neutral (0,5), and negative (0) evaluation. (App. J) 
As a final step, each scoring is multiplied with the weight of importance from the wall type scenarios. 
This results in a set of matrices that provide information about what strategies are most value retentive 
in a specific field of application. (App. K, L, M) 
The results present a simple decision support for architects and product developers to determine 
strategies for value retentive interior partition wall design.  

4.2. Case Study Analysis 
In the case study analysis, five contemporary circular interior partition wall systems are tested against 
the qualitative evaluation criteria that are extracted from the previous research. Case studies three to 
five were already analyzed by Rajagopalan et al. In their 2019 paper with a set of criteria that were in 
parts overlapping. As a linear reference product, a traditional drywall system is analyzed with the same 
criteria.  

Table 1.  The main characteristics of the analyzed interior partition wall systems. 

Wall System Substructure Connections Finishing 

System 1: FAAY 
System Wall SP70 

Flax Fiber Board 50mm Floor: aluminum T-
profile or wooden 
guide rail. 
Wall/ Ceiling: half 
wooden rails or 
frame panels. 

Chipboard 10 mm 
on both sides. 
Eventually paint 
finish. 

System 2: Quickpanell 
Circular Partition Wall 

Foldable cardboard 
lashes and variable stiff 
isolation panels. Here: 
EverUse cellulose mats. 

Either frame from 
aluminum or guide 
rail from MDF. Plug-
in mechanism. 

Variable materials. 
Here: MDF sheet 
material 14 mm on 
each side. 

System 3: Wooden 
frame wall with 
gypsum fiberboard 

Prefabricated wooden 
frame. Flax fiber board. 

Screws. Wooden 
beams on floor and 
ceiling. No glue.  

Gypsum fiberboard 
. Paint finish. 

System 4: Massive 
wood interior wall 

Solid modular wooden 
beams.  

EPDM, L-connectors 
steel connector bolts. 
Steel spacers. 

Varnish. 

System 5: Steel frame 
wall with wooden 
panels 

Steel frame system. 
Cellulose mats. 

Clamps, hooks, bolts, 
and screws. 

Plywood panels 
15mm on each side. 
Varnish. 

   
 

 

Reference: Metal stud 
drywall system with 
gypsum board  
cladding 

Metal stud system. Stone 
wool. 

Screws and plaster 
joining. 

Plasterboard 
cladding 10mm on 
each side. Paint 
finish. 

 
System 1: The FAAY System Wall SP70 is a modular wall system with which many different 
configurations can be made with little effort. The modules consist of a base layer from Flax Fiber Board 
with a thickness of 50 mm, which is enclosed by two chipboards with a thickness of 10 mm each. The 
modules are 600x3000 mm big, but can be individually produced in different sizes if required. The 
customer can choose between a floor guiding rail made of aluminum T-profiles or wood, as well as half 
wooden rails or frame panels on the ceiling and wall. The modules can be attached to each other and 
the frame panels, which are cut to size, make it easy to install openings. According to the manufacturer, 
the average assembly time per worker and m² is 0.2 hours. With below 20 minutes, the walls have a 
low fire resistance. Whereas, the weight of 32kg per m² is average, as is the sound insulation of 29dB 
and the thermal insulation of 0.6 m²K/W. The disadvantage is, that the panels still have to be glued to 
remain stable. This makes it harder to disassemble them. (FAAY, 2021; Fig. 1) 
 

Figure 1. The FAAY System Wall SP70. 
 

System 2: The Quickpanell circular partition wall is anticipated to especially score in remountability 
aspects and the quickly changing interior wall type scenario. It is modular, lightweight, made from 
renewable materials, suitable for reuse and refurbishment, and already available in subscription form. 
The user has the choice between different railing systems such as MDF and aluminum profiles. With 
its foldable design, and 30mm transport thickness, the modules are easy to transport and quick to set up 
with a reduction in adjustment work, screws and ladder use.  They can be assembled and disassembled 
without wear and tear and weight approximately 18 kilograms per m². The element height varies 
between 300 and 3000 mm, whereas the element width is fixed to 600 mm. Various insulation materials 
can be used, depending on which the element can have good acoustic properties. Pipes can be run 
vertically element-wide and horizontally at regular heights.  (Quickpanell, 2021; Fig. 2)  
 

Figure 2. The Quickpanell circular partition wall. 
 
System 3: The wooden frame wall with gypsum fiberboard cladding is insulated with flax fiber board. 
Mechanical connections are used within the wall, and to mount the wall to wooden beams at floor and 
ceiling. 80mm of insulating fiber board are cladded with gypsum fiber sheet material by the use of 
screws. In comparison to System 1 and 2, System 3 shows inferior acoustic and disassembly properties, 
whilst having a higher fire resistance due to the gypsum fiber board cladding. (Fig. 3) 
 



   
 

 

Appendix G.  Qualitative criteria that decrease depreciation and increase the residual value of interior 
partition walls. These criteria can be regarded as indicators for value retentive design. 

 Qualitative Criteria 
 

Positive (1) Neutral (0,5) Negative (0) 

1 Durability    
Technical     
1a High-quality materials Low deterioration; 

hard to damage 
Neutral deterioration; 
damage possible  

High deterioration; 
easily damaged 

1b Durable, functional 
components that accept 
movement 

Robust connections 
and dimensioning;  
Well-engineered 

Fair connections and 
dimensioning;  
Fair-engineered 

Poor quality 
connections and 
dimensioning 

1c Resistance against moisture, 
mold, corrosive substances.  

Mold and corrosion 
resistant materials, 
vapor-open 

Does not mold Possibly molds 

1d Fire resistance > EI 90  < EI 60 < EI 30 
1e Acoustic insulation High (>57 dB) 

acoustical 
performance 

medium (57 dB > x > 
51 dB) acoustical 
performance 

Low (<51 dB) 
acoustical 
performance 

1f Thermal insulation High thermal 
insulation 

Thermal insulation 
present 

No thermal insulation 
present 

Socio-
Economic 

    

1g Surface qualities and patina Low deterioration; 
beautiful patina 

Normal deterioration; 
fair patina 

High deterioration;  
Ages badly 

1h Material texture or paint color Timeless aesthetic Good aesthetic Temporary aesthetic 
1i Acceptance of alterations Original state can be 

restored 
Some traces of use 
remain visible 

Reuse is limited 
through alterations 

1j Resistance to applied loads 
 

Shelves or such can 
be attached without 
wear 

Some wear remains 
visible 

Shelves or such 
cannot be mounted to 
the wall 

2 Remountability    

Technical     

2a Component independency Mechanical 
connectors; no glue; 
little tools required 

Reversible glues 
allowed; Components 
can be disassembled 

Most components are 
glued or fixed in 
ways that prohibit 
easy disassembly 

2b Component composition and 
ease of repair 

Components can 
easily be taken apart 
without wear 

Components can be 
taken apart, however 
traces are left 

Component 
disassembly leads to 
wear and tear 

2c Ease of upgrades Componential logic is 
well organized 

Partial replacement is 
possible 

Upgrades require 
new components 

2d Speed of assembly and 
disassembly 

Lightweight; 
mechanical 
connections; little 
tools required 

More workers 
required; more tools 
required 

Large complexity; 
Irreversible 
connections 

2e Connection reversibility and 
grade of wear and tear 

Reversible and 
durable connections, 
no wear and tear 

Connections are 
relatively durable and 
reversible 

Irreversible 
connections; e.g. glue 

2f Accessibility and adjustability 
of technical systems 

Technical systems are 
easily accessible and 
adjustable without 
wear and tear 

Technical systems are 
accessible and 
adjustable without 
wear and tear 

Components are 
damaged or must be 
replaced after 
accessing technical 
systems 

Socio-
Economic 

    

2g Flexibility in case of use-
changes 

Components are very 
flexible and can be 
removed and moved 
without larger efforts 

Components can be 
removed and moved 
with little damage 

Components are 
damaged when 
removed or moved 

 

   
 

 

Appendix H: Three wall type scenarios distinguish between different turnover rates for different 
interior walls. (Rajagopalan et al., 2021) 

 

 

Evaluation Criteria

Wall Type Scenarios



Evaluation Method
Multi Criteria Decision Analysis (MCDA)

   
 

 

Appendix I.  Assessment of the importance of the qualitative criteria for the wall type scenarios. Each 
of the criteria is assigned a weight. The weight is expressed as a relative percentage of the criteria's 
importance for a specific wall type scenario. 
 

 Qualitative Criteria 
 

Wall Type 
Scenario 1 
Quickly changing 
interior walls 

Wall Type 
Scenario 2 
Technical interior 
walls 

Wall Type 
Scenario 3 
Dwelling-dividing 
interior walls 

1 Durability    

Technical     
1a High-quality materials 8,8% 5,9% 8,7% 
1b Durable, functional components 

that accept movement 
9,8% 2,2% 3,8% 

1c Resistance against moisture, 
mold, corrosive substances.  

2,9% 7,4% 5,8% 

1d Fire resistance 4,9% 5,9% 7,7% 
1e Acoustic insulation 2,9% 7,4% 8,7% 
1f Thermal insulation 0% 5,9% 6,7% 

Socio-
Economic 

    

1g Surface qualities and patina 4,9% 6,7% 8,7% 
1h Material texture or paint color 7,8% 4,4% 6,7% 
1i Acceptance of alterations 8,8% 5,9% 7,7% 
1j Resistance to applied loads 

 
0% 5,2% 6,7% 

2 Remountability    

Technical     

2a Component independency 9,8% 5,2% 5,8% 
2b Component composition and 

ease of repair 
7,8% 5,9% 3,8% 

2c Ease of upgrades 7,8% 5,2% 4,8% 
2d Speed of assembly and 

disassembly 
9,8% 4,4% 5,8% 

2e Connection reversibility and 
grade of wear 

3,9% 7,4% 9,6% 

2f Accessibility and adjustability of 
technical systems 

0% 7,4% 4,8% 

Socio-
Economic 

    

2g Flexibility in case of use-
changes 

9,8% 7,4% 9,6% 

  Total: 100% Total: 100% Total: 100% 

1 Assessing the importance of the criteria
   for each wall type scenario.  

2 Assessing the case studies performance   
   in each criterion.   

 

 

Appendix J. A rating of the case studies regarding their performance in the criteria. The scoring is 
based on a positive (1), neutral (0,5), and negative (0) evaluation. 
 

 Qualitative Criteria 
 

System 
1 

System 
2 

System 
3 

System 
4 

System 
5 

Reference 

1 Durability       

Technical        
1a High-quality materials 1 0 0,5 1 1 0,5 
1b Durable, functional 

components that accept 
movement 

1 0,5 0,5 1 1 0 

1c Resistance against 
moisture, mold, corrosive 
substances.  

 
0,5 

0 1 1 0,5 1 

1d Fire resistance 0 0 1 0,5 0 1 
1e Acoustic insulation 0,5 0 0,5 0,5 0,5 0,5 
1f Thermal insulation 1 0,5 1 0,5 1 1 
Socio-
Economic 

       

1g Surface qualities and 
patina 

0,5 1 0 1 1 0 

1h Material texture or paint 
color 

0,5 1 0 1 1 0 

1i Acceptance of alterations 0,5 0,5 0 0 0,5 0,5 
1j Resistance to applied 

loads 
 

0,5 0 1 1 1 1 

2 Remountability       

Technical        

2a Component independency 0 1 1 1 1 0 
2b Component composition 

and ease of repair 
0 1 1 1 1 0,5 

2c Ease of upgrades 1 1 0,5 1 0 0 
2d Speed of assembly and 

disassembly 
1 1 0,5 1 1 0,5 

2e Connection reversibility 
and grade of wear and 
tear 

0,5 1 0 1 1 0 

2f Accessibility and 
adjustability of technical 
systems 

0 1 0,5 0,5 1 0,5 

Socio-
Economic 

       

2g Flexibility in case of use-
changes 

1 1 0,5 1 0,5 0,5 



   
 

 

Appendix M.  A ranking of the systems using the weight for wall type scenario 3 – dwelling-dividing 
interior walls. 

 Qualitative Criteria 
 

System 
1 

System 
2 

System 
3 

System 
4 

System 
5 

Reference 

1 Durability       

Technical        
1a High-quality materials 8,7% 0% 4,4% 8,7% 8,7% 4,4% 
1b Durable, functional 

components that accept 
movement 

3,8% 1,9% 1,9% 3,8% 3,8% 0% 

1c Resistance against 
moisture, mold, corrosive 
substances.  

2,9% 0% 5,8% 5,8% 2,9% 5,8% 

1d Fire resistance 0% 0% 7,7% 3,9% 0% 7,7% 
1e Acoustic insulation 4,4% 0% 4,4% 4,4% 4,4% 4,4% 
1f Thermal insulation 6,7% 3,4% 6,7% 3,4% 6,7% 6,7% 
Socio-
Economic 

       

1g Surface qualities and 
patina 

4,4% 8,7% 0% 8,7% 8,7% 0% 

1h Material texture or paint 
color 

3,4% 6,7% 0% 6,7% 6,7% 0% 

1i Acceptance of alterations 3,9% 3,9% 0% 0% 3,9% 3,9% 
1j Resistance to applied 

loads 
 

3,4% 0 6,7% 6,7% 6,7% 6,7% 

2 Remountability       

Technical        

2a Component independency 0% 5,8% 5,8% 5,8% 5,8% 0% 
2b Component composition 

and ease of repair 
0% 3,8% 3,8% 3,8% 3,8% 1,9% 

2c Ease of upgrades 4,8% 4,8% 2,4% 4,8% 0% 0% 
2d Speed of assembly and 

disassembly 
5,8% 5,8% 2,9% 5,8% 5,8% 2,9% 

2e Connection reversibility 
and grade of wear and 
tear 

4,8% 9,6% 0% 9,6% 9,6% 0% 

2f Accessibility and 
adjustability of technical 
systems 

0% 4,8% 2,4% 2,4% 4,8% 2,4% 

Socio-
Economic 

       

2g Flexibility in case of use-
changes 

9,6% 9,6% 4,8% 9,6% 4,8% 4,8% 

  
Value Retention 
Ranking 

 
 

66,6% 

 
 

68,6% 

 
 

59,7% 

 
 

93,9% 

 
 

87,1% 

 
 

51,6% 

 
   
 

 

Appendix M.  A ranking of the systems using the weight for wall type scenario 3 – dwelling-dividing 
interior walls. 

 Qualitative Criteria 
 

System 
1 

System 
2 

System 
3 

System 
4 

System 
5 

Reference 

1 Durability       

Technical        
1a High-quality materials 8,7% 0% 4,4% 8,7% 8,7% 4,4% 
1b Durable, functional 

components that accept 
movement 

3,8% 1,9% 1,9% 3,8% 3,8% 0% 

1c Resistance against 
moisture, mold, corrosive 
substances.  

2,9% 0% 5,8% 5,8% 2,9% 5,8% 

1d Fire resistance 0% 0% 7,7% 3,9% 0% 7,7% 
1e Acoustic insulation 4,4% 0% 4,4% 4,4% 4,4% 4,4% 
1f Thermal insulation 6,7% 3,4% 6,7% 3,4% 6,7% 6,7% 
Socio-
Economic 

       

1g Surface qualities and 
patina 

4,4% 8,7% 0% 8,7% 8,7% 0% 

1h Material texture or paint 
color 

3,4% 6,7% 0% 6,7% 6,7% 0% 

1i Acceptance of alterations 3,9% 3,9% 0% 0% 3,9% 3,9% 
1j Resistance to applied 

loads 
 

3,4% 0 6,7% 6,7% 6,7% 6,7% 

2 Remountability       

Technical        

2a Component independency 0% 5,8% 5,8% 5,8% 5,8% 0% 
2b Component composition 

and ease of repair 
0% 3,8% 3,8% 3,8% 3,8% 1,9% 

2c Ease of upgrades 4,8% 4,8% 2,4% 4,8% 0% 0% 
2d Speed of assembly and 

disassembly 
5,8% 5,8% 2,9% 5,8% 5,8% 2,9% 

2e Connection reversibility 
and grade of wear and 
tear 

4,8% 9,6% 0% 9,6% 9,6% 0% 

2f Accessibility and 
adjustability of technical 
systems 

0% 4,8% 2,4% 2,4% 4,8% 2,4% 

Socio-
Economic 

       

2g Flexibility in case of use-
changes 

9,6% 9,6% 4,8% 9,6% 4,8% 4,8% 

  
Value Retention 
Ranking 

 
 

66,6% 

 
 

68,6% 

 
 

59,7% 

 
 

93,9% 

 
 

87,1% 

 
 

51,6% 

 

   
 

 

Appendix M.  A ranking of the systems using the weight for wall type scenario 3 – dwelling-dividing 
interior walls. 

 Qualitative Criteria 
 

System 
1 

System 
2 

System 
3 

System 
4 

System 
5 

Reference 

1 Durability       

Technical        
1a High-quality materials 8,7% 0% 4,4% 8,7% 8,7% 4,4% 
1b Durable, functional 

components that accept 
movement 

3,8% 1,9% 1,9% 3,8% 3,8% 0% 

1c Resistance against 
moisture, mold, corrosive 
substances.  

2,9% 0% 5,8% 5,8% 2,9% 5,8% 

1d Fire resistance 0% 0% 7,7% 3,9% 0% 7,7% 
1e Acoustic insulation 4,4% 0% 4,4% 4,4% 4,4% 4,4% 
1f Thermal insulation 6,7% 3,4% 6,7% 3,4% 6,7% 6,7% 
Socio-
Economic 

       

1g Surface qualities and 
patina 

4,4% 8,7% 0% 8,7% 8,7% 0% 

1h Material texture or paint 
color 

3,4% 6,7% 0% 6,7% 6,7% 0% 

1i Acceptance of alterations 3,9% 3,9% 0% 0% 3,9% 3,9% 
1j Resistance to applied 

loads 
 

3,4% 0 6,7% 6,7% 6,7% 6,7% 

2 Remountability       

Technical        

2a Component independency 0% 5,8% 5,8% 5,8% 5,8% 0% 
2b Component composition 

and ease of repair 
0% 3,8% 3,8% 3,8% 3,8% 1,9% 

2c Ease of upgrades 4,8% 4,8% 2,4% 4,8% 0% 0% 
2d Speed of assembly and 

disassembly 
5,8% 5,8% 2,9% 5,8% 5,8% 2,9% 

2e Connection reversibility 
and grade of wear and 
tear 

4,8% 9,6% 0% 9,6% 9,6% 0% 

2f Accessibility and 
adjustability of technical 
systems 

0% 4,8% 2,4% 2,4% 4,8% 2,4% 

Socio-
Economic 

       

2g Flexibility in case of use-
changes 

9,6% 9,6% 4,8% 9,6% 4,8% 4,8% 

  
Value Retention 
Ranking 

 
 

66,6% 

 
 

68,6% 

 
 

59,7% 

 
 

93,9% 

 
 

87,1% 

 
 

51,6% 

 

   
 

 

Appendix L.  A ranking of the systems using the weight for wall type scenario 2 – technical interior 
walls. 
 

 Qualitative Criteria 
 

System 
1 

System 
2 

System 
3 

System 
4 

System 
5 

Reference 

1 Durability       

Technical        
1a High-quality materials 5,9% 0% 3% 5,9% 5,9% 3% 
1b Durable, functional 

components that accept 
movement 

2,2% 1,1% 1,1% 2,2% 2,2% 0% 

1c Resistance against 
moisture, mold, corrosive 
substances.  

3,7% 0% 7,4% 7,4% 3,7% 7,4% 

1d Fire resistance 0% 0% 5,9% 3% 0% 5,9% 
1e Acoustic insulation 3,7% 0% 3,7% 3,7% 3,7% 3,7% 
1f Thermal insulation 5,9% 3% 5,9% 3% 5,9% 5,9% 
Socio-
Economic 

       

1g Surface qualities and 
patina 

3,4% 6,7% 0% 3,4% 6,7% 0% 

1h Material texture or paint 
color 

2,2% 4,4% 0% 4,4% 4,4% 0% 

1i Acceptance of alterations 3% 3% 0% 0% 3% 3% 
1j Resistance to applied 

loads 
 

2,6% 0% 5,2% 5,2% 5,2% 5,2% 

2 Remountability       

Technical        

2a Component independency 0% 5,2% 5,2% 5,2% 5,2% 0% 
2b Component composition 

and ease of repair 
0% 5,9% 5,9% 5,9% 5,9% 3% 

2c Ease of upgrades 5,2% 5,2% 2,6% 5,2% 0% 0% 
2d Speed of assembly and 

disassembly 
4,4% 4,4% 2,2% 4,4% 4,4% 2,2% 

2e Connection reversibility 
and grade of wear and 
tear 

3,7% 7,4% 0% 7,4% 7,4% 0% 

2f Accessibility and 
adjustability of technical 
systems 

0% 7,4% 3,7% 3,7% 7,4% 3,7% 

Socio-
Economic 

       

2g Flexibility in case of use-
changes 

7,4% 7,4% 3,7% 7,4% 3,7% 3,7% 

  
Value Retention 
Ranking 

 
 

53,3% 

 
 

61,1% 

 
 

55,5% 

 
 

77,4% 

 
 

74,7% 

 
 

46,7% 
   
 

 

Appendix L.  A ranking of the systems using the weight for wall type scenario 2 – technical interior 
walls. 
 

 Qualitative Criteria 
 

System 
1 

System 
2 

System 
3 

System 
4 

System 
5 

Reference 

1 Durability       

Technical        
1a High-quality materials 5,9% 0% 3% 5,9% 5,9% 3% 
1b Durable, functional 

components that accept 
movement 

2,2% 1,1% 1,1% 2,2% 2,2% 0% 

1c Resistance against 
moisture, mold, corrosive 
substances.  

3,7% 0% 7,4% 7,4% 3,7% 7,4% 

1d Fire resistance 0% 0% 5,9% 3% 0% 5,9% 
1e Acoustic insulation 3,7% 0% 3,7% 3,7% 3,7% 3,7% 
1f Thermal insulation 5,9% 3% 5,9% 3% 5,9% 5,9% 
Socio-
Economic 

       

1g Surface qualities and 
patina 

3,4% 6,7% 0% 3,4% 6,7% 0% 

1h Material texture or paint 
color 

2,2% 4,4% 0% 4,4% 4,4% 0% 

1i Acceptance of alterations 3% 3% 0% 0% 3% 3% 
1j Resistance to applied 

loads 
 

2,6% 0% 5,2% 5,2% 5,2% 5,2% 

2 Remountability       

Technical        

2a Component independency 0% 5,2% 5,2% 5,2% 5,2% 0% 
2b Component composition 

and ease of repair 
0% 5,9% 5,9% 5,9% 5,9% 3% 

2c Ease of upgrades 5,2% 5,2% 2,6% 5,2% 0% 0% 
2d Speed of assembly and 

disassembly 
4,4% 4,4% 2,2% 4,4% 4,4% 2,2% 

2e Connection reversibility 
and grade of wear and 
tear 

3,7% 7,4% 0% 7,4% 7,4% 0% 

2f Accessibility and 
adjustability of technical 
systems 

0% 7,4% 3,7% 3,7% 7,4% 3,7% 

Socio-
Economic 

       

2g Flexibility in case of use-
changes 

7,4% 7,4% 3,7% 7,4% 3,7% 3,7% 

  
Value Retention 
Ranking 

 
 

53,3% 

 
 

61,1% 

 
 

55,5% 

 
 

77,4% 

 
 

74,7% 

 
 

46,7% 

   
 

 

Appendix L.  A ranking of the systems using the weight for wall type scenario 2 – technical interior 
walls. 
 

 Qualitative Criteria 
 

System 
1 

System 
2 

System 
3 

System 
4 

System 
5 

Reference 

1 Durability       

Technical        
1a High-quality materials 5,9% 0% 3% 5,9% 5,9% 3% 
1b Durable, functional 

components that accept 
movement 

2,2% 1,1% 1,1% 2,2% 2,2% 0% 

1c Resistance against 
moisture, mold, corrosive 
substances.  

3,7% 0% 7,4% 7,4% 3,7% 7,4% 

1d Fire resistance 0% 0% 5,9% 3% 0% 5,9% 
1e Acoustic insulation 3,7% 0% 3,7% 3,7% 3,7% 3,7% 
1f Thermal insulation 5,9% 3% 5,9% 3% 5,9% 5,9% 
Socio-
Economic 

       

1g Surface qualities and 
patina 

3,4% 6,7% 0% 3,4% 6,7% 0% 

1h Material texture or paint 
color 

2,2% 4,4% 0% 4,4% 4,4% 0% 

1i Acceptance of alterations 3% 3% 0% 0% 3% 3% 
1j Resistance to applied 

loads 
 

2,6% 0% 5,2% 5,2% 5,2% 5,2% 

2 Remountability       

Technical        

2a Component independency 0% 5,2% 5,2% 5,2% 5,2% 0% 
2b Component composition 

and ease of repair 
0% 5,9% 5,9% 5,9% 5,9% 3% 

2c Ease of upgrades 5,2% 5,2% 2,6% 5,2% 0% 0% 
2d Speed of assembly and 

disassembly 
4,4% 4,4% 2,2% 4,4% 4,4% 2,2% 

2e Connection reversibility 
and grade of wear and 
tear 

3,7% 7,4% 0% 7,4% 7,4% 0% 

2f Accessibility and 
adjustability of technical 
systems 

0% 7,4% 3,7% 3,7% 7,4% 3,7% 

Socio-
Economic 

       

2g Flexibility in case of use-
changes 

7,4% 7,4% 3,7% 7,4% 3,7% 3,7% 

  
Value Retention 
Ranking 

 
 

53,3% 

 
 

61,1% 

 
 

55,5% 

 
 

77,4% 

 
 

74,7% 

 
 

46,7% 

   
 

 

Appendix K.  A ranking of the systems using the weight for wall type scenario 1 – quickly changing 
interior walls. 
 

 Qualitative Criteria 
 

System 
1 

System 
2 

System 
3 

System 
4 

System 
5 

Reference 

1 Durability       

Technical        
1a High-quality materials 8,8% 0% 4,4% 8,8% 8,8% 4,4% 
1b Durable, functional 

components that accept 
movement 

9,8% 4,9% 4,9% 9,8% 9,8% 0% 

1c Resistance against 
moisture, mold, corrosive 
substances.  

 
1,5% 

0% 2,9% 2,9% 1,5% 2,9% 

1d Fire resistance 0% 0% 4,9% 2,5% 0% 4,9% 
1e Acoustic insulation 1,5% 0% 1,5% 1,5% 1,5% 1,5% 
1f Thermal insulation 0% 0% 0% 0% 0% 0% 
Socio-
Economic 

       

1g Surface qualities and 
patina 

2,5% 4,9% 0% 4,9% 4,9% 0% 

1h Material texture or paint 
color 

3,9% 7,8% 0% 7,8% 7,8% 0% 

1i Acceptance of alterations 4,4% 4,4% 0% 0% 4,4% 4,4% 
1j Resistance to applied 

loads 
 

0% 0% 0% 0% 0% 0% 

2 Remountability       

Technical        

2a Component independency 0% 9,8% 9,8% 9,8% 9,8% 0% 
2b Component composition 

and ease of repair 
0% 7,8% 7,8% 7,8% 7,8% 3,9% 

2c Ease of upgrades 7,8% 7,8% 3,9% 7,8% 0% 0% 
2d Speed of assembly and 

disassembly 
9,8% 9,8% 4,9% 9,8% 9,8% 4,9% 

2e Connection reversibility 
and grade of wear and 
tear 

2% 3,9% 2% 3,9% 3,9% 0% 

2f Accessibility and 
adjustability of technical 
systems 

0% 0% 0% 0% 0% 0% 

Socio-
Economic 

       

2g Flexibility in case of use-
changes 

9,8% 9,8% 4,9% 9,8% 4,9% 4,9% 

  
Value Retention 
Ranking 

 
 

61,8% 

 
 

70,9% 

 
 

51,9% 

 
 

79,3% 

 
 

74,9% 

 
 

31,8% 
   
 

 

Appendix K.  A ranking of the systems using the weight for wall type scenario 1 – quickly changing 
interior walls. 
 

 Qualitative Criteria 
 

System 
1 

System 
2 

System 
3 

System 
4 

System 
5 

Reference 

1 Durability       

Technical        
1a High-quality materials 8,8% 0% 4,4% 8,8% 8,8% 4,4% 
1b Durable, functional 

components that accept 
movement 

9,8% 4,9% 4,9% 9,8% 9,8% 0% 

1c Resistance against 
moisture, mold, corrosive 
substances.  

 
1,5% 

0% 2,9% 2,9% 1,5% 2,9% 

1d Fire resistance 0% 0% 4,9% 2,5% 0% 4,9% 
1e Acoustic insulation 1,5% 0% 1,5% 1,5% 1,5% 1,5% 
1f Thermal insulation 0% 0% 0% 0% 0% 0% 
Socio-
Economic 

       

1g Surface qualities and 
patina 

2,5% 4,9% 0% 4,9% 4,9% 0% 

1h Material texture or paint 
color 

3,9% 7,8% 0% 7,8% 7,8% 0% 

1i Acceptance of alterations 4,4% 4,4% 0% 0% 4,4% 4,4% 
1j Resistance to applied 

loads 
 

0% 0% 0% 0% 0% 0% 

2 Remountability       

Technical        

2a Component independency 0% 9,8% 9,8% 9,8% 9,8% 0% 
2b Component composition 

and ease of repair 
0% 7,8% 7,8% 7,8% 7,8% 3,9% 

2c Ease of upgrades 7,8% 7,8% 3,9% 7,8% 0% 0% 
2d Speed of assembly and 

disassembly 
9,8% 9,8% 4,9% 9,8% 9,8% 4,9% 

2e Connection reversibility 
and grade of wear and 
tear 

2% 3,9% 2% 3,9% 3,9% 0% 

2f Accessibility and 
adjustability of technical 
systems 

0% 0% 0% 0% 0% 0% 

Socio-
Economic 

       

2g Flexibility in case of use-
changes 

9,8% 9,8% 4,9% 9,8% 4,9% 4,9% 

  
Value Retention 
Ranking 

 
 

61,8% 

 
 

70,9% 

 
 

51,9% 

 
 

79,3% 

 
 

74,9% 

 
 

31,8% 

   
 

 

Appendix K.  A ranking of the systems using the weight for wall type scenario 1 – quickly changing 
interior walls. 
 

 Qualitative Criteria 
 

System 
1 

System 
2 

System 
3 

System 
4 

System 
5 

Reference 

1 Durability       

Technical        
1a High-quality materials 8,8% 0% 4,4% 8,8% 8,8% 4,4% 
1b Durable, functional 

components that accept 
movement 

9,8% 4,9% 4,9% 9,8% 9,8% 0% 

1c Resistance against 
moisture, mold, corrosive 
substances.  

 
1,5% 

0% 2,9% 2,9% 1,5% 2,9% 

1d Fire resistance 0% 0% 4,9% 2,5% 0% 4,9% 
1e Acoustic insulation 1,5% 0% 1,5% 1,5% 1,5% 1,5% 
1f Thermal insulation 0% 0% 0% 0% 0% 0% 
Socio-
Economic 

       

1g Surface qualities and 
patina 

2,5% 4,9% 0% 4,9% 4,9% 0% 

1h Material texture or paint 
color 

3,9% 7,8% 0% 7,8% 7,8% 0% 

1i Acceptance of alterations 4,4% 4,4% 0% 0% 4,4% 4,4% 
1j Resistance to applied 

loads 
 

0% 0% 0% 0% 0% 0% 

2 Remountability       

Technical        

2a Component independency 0% 9,8% 9,8% 9,8% 9,8% 0% 
2b Component composition 

and ease of repair 
0% 7,8% 7,8% 7,8% 7,8% 3,9% 

2c Ease of upgrades 7,8% 7,8% 3,9% 7,8% 0% 0% 
2d Speed of assembly and 

disassembly 
9,8% 9,8% 4,9% 9,8% 9,8% 4,9% 

2e Connection reversibility 
and grade of wear and 
tear 

2% 3,9% 2% 3,9% 3,9% 0% 

2f Accessibility and 
adjustability of technical 
systems 

0% 0% 0% 0% 0% 0% 

Socio-
Economic 

       

2g Flexibility in case of use-
changes 

9,8% 9,8% 4,9% 9,8% 4,9% 4,9% 

  
Value Retention 
Ranking 

 
 

61,8% 

 
 

70,9% 

 
 

51,9% 

 
 

79,3% 

 
 

74,9% 

 
 

31,8% 

3 Multiplying Performance and 
   Importance. 

4 Result - Value Retention Ranking per Wall Type Scenario

Note: MCDA is also a useful tool to evaluate new designs.

   
 

 

Appendix H: Three wall type scenarios distinguish between different turnover rates for different 
interior walls. (Rajagopalan et al., 2021) 
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