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CONTEXT

How many days per week do you usually work in the same office?

(Crawford, 2024)
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CONTEXT

How many days per week do you usually work in the same office?

e Provides freedom for knowledge workers (appel-Meulenbroek et al., 2022)
e Empty offices (Sokolic, 2022)

e The role, use and value of office real estate portfolio (Gibson, 2003)

(Crawford, 2024)
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PROBLEM ANALYSIS

Exploring changing demand

CURRENT DEMAND |« » FUTURE DEMAND

E ..

Onsite

Determine current match Determine future match Weigh and select alternative(s)

work

CURRENT SUPPLY &

Real Estate Strategy ———» FUTURE SUPPLY

Hybrid Work (Miroslavov, 2024) with current mismatch according to the DAS framework (De Jonge et al., 2009)

Problem

Definition




PROBLEM STATEMENT

Existing instruments and models

l. Survey data (CfPB, 2024; Leesman, 2025)
ll. The Demand Model (Cheng, 2022)

lll. The Preference-based Accommodation Strategy (PAS)
Method (Arkesteijn, 2019)

Research Gap (author, 2025)

Problem
Definition



PROBLEM STATEMENT

Existing instruments and models
Reference models

Integrate

Integrate Portfolio demand model éh

v Integrate :7

ll. The Demand Model (Cheng, 2022)  eeeeeeeeeee. > i2
e

o

: N

&P

lll. The Preference-based Accommodation Strategy (PAS)
Method (Arkesteijn, 2019) Adapted

Research Gap (author, 2025)

Problem
Definition



RESEARGH QUESTION

How can the PAS design and decision-making method be adapted
into a fit-for-purpose design and decision-making model that
integrates hybrid working demands for optimising office real

estate portfolios?

Problem
Definition



RESEARGH QUESTIONS

How can the PAS design and decision-making method be adapted into a fit-for-purpose design and
decision-making model that integrates hybrid working demands for optimising office real estate
portfolios?

1. What hybrid working demands can be developed,

Gnd hOW COn they be integrntd? Exploring changing demand

CURRENT DEMAND 4—M—) FUTURE DEMAND

2. What is the relationship between the integrated

hybrid working demands and the application of the /

PAS deS|gn and dEClSlon'mqklng mEthOd? Determine current match Determine future match Weigh and select alternative(s)
3. How can the PAS model be adapted, and what v / v

needs to be changed to support a fit-for-purpose

design and decision-making? CURRENT SUPPLY [« realESIe Ay 5 FUTURE SUPPLY

Conceptual model (inspired on Den Heijer, 2011)
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RESEARGH METHOD

ENVIRONMENT
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« Problems & opportunities

i
/
-\Z"&f

A\
\

N

.

& RELEVANCE CYCLE
- Requirements
_ - Field testing

/

DESIGN SCIENCE RESEARCH

e

ARTIFACT &
PROCESSES

!

A

!

{

EVALUATE

\
GJILDDEEIGN

Ny

KNOWLEDGE BASE

/ FOUNDATIONS \
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Design research cycles (inspired on Hevner et al.,, 2010; Dym & Little, 2004)
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KNOWLEDGE BASE

Integration
;zar:aES;?;: PAS into the
n% Method PAS
method
BUILD DESIGN ARTEFACT
Referenct Referenc.
Reference .
P model model Portfolio
Specificatio ) model )
Hybrid Policy demand
ns : Knowledge
Working Accommod model
Workers )
Trends ation
APPLICATION OF THE PAS METHOD (arkesteijn, 2019)
The
Netherland Interview | Workshop |
s Police
) Workshop Interview
Interview | I "

Research

Method

Client
statement

Conceptual
design

Preliminary
design

LT T

Detailed
design

N N N N

l

(2 )

Hybrid Office Portfolio
Optimisation - PAS method

&
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OTEP 1- 4 GLIENT STATEMENT

Reference models

e Capturing the conflicting values for
comprehensive basis for formulating
decision variables (De Leeuw, 2002)

Hybrid
Working
Trends

(Literature
based)

»

Policy

°

Knowledge Accommoda
Workers tion
(Survey data, (Framework
CfPB, 2023) wens, 2024)

PAS: Interview Inputfactors (Arkesteijn, 2019)

1-4 Knowledge
Base

Demand model

e Transform preferences of demand into
portfolio demand to stimulate an
optimisation (Cheng, 2022)

Q Portfolio
Demand

Model

PAS: Workshops Portfolio alternatives (Arkesteijn, 2019)
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Specifications

CONGEPTUAL DESIGN

—

(—>

Reference models

6
Hybrid Working
Trends
2 (Literature e

based) _

Knowledge Policy
Workers (Survey Accommodation
data, CfPB, (Framework,
2023) Swens, 2024)

Demand model

Portfolio

> Demand
Model

5-6 HOPO-
model
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Reference models

Performance indicators:
e Qualitative: providing clarity

e Quantitative: number of variables
e Both: the design

Level of implementation (variables)

1 - No implementation (0%)

2 - Very limited implementation (10 - 30%)

3 - Moderate implementation (around 50%)

4 - High implementation (more than 70%)

5 - Full implementation (at least 90%)

STEP 3 SPECIFIGATIONS

Demand model

Performance indicators:

e Qualitative: providing clarity
e Quantitative: accuracy
e Both: the design

Level of implementation (outcome demand)

1 - No implementation ( -)

2 - Very limited implementation (+/- 30%)

3 - Moderate implementation (+/- 20%)

4 - High implementation (+/- 10%)

5 - Full implementation (+/- 5%)

5-6 HOPO-
model

14



STEP 6 GENERATE ALTERNATIVES

Reference model 1 - Hybrid Working Trends

Four perspectives of real estate management (Den Heijer, 2011)

33 Variables:
o User
o Organisational
o Real Estate
o Financial

5-6 HOPO-

model

Lileraluar == ([

1. User perspective
......................... 2t Kasmeehes aua dr werbeatals fgark

Carbunn Ennlprinl arqaninalic

4. Financial perspective

Wiriliraaadiaid lasesans Hleaibilily

Reference model 1 - Hybrid Working
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STEP 6 GENERATE ALTERNATIVES

Reference model 2 - Knowledge Workers

16 Variables:
o Accessibility
o Hybrid Workin
o Office
Environment

5-6 HOPO-

model
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STEP 6 GENERATE ALTERNATIVES

Reference model 3 - Policy Accommodation

20 variables:

o Accommodation
Sustainability
Realistic/Feasible
Costs

Quality

Existing reference models about Policy
Accommodation (Swens, 2024)

PR

i
|
HHH
HEH
S

EEH

(o m——

5-6 HOPO-

model

Reference model 3 - Policy Accommodation

pa1dopy
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STEP 6 GENERATE ALTERNATIVES

The demand model (Cheng, 2022)

D= Zﬂﬂ: Zﬂ}r % AB X AB

= Total demand of office space
= The employment headcount classified by different employee groups

= 1/share-ratio
= ABW implementation plan

Where:

_ T @0

5-6 HOPO-
model

18



STEP 6 GENERATE ALTERNATIVES

The demand model (Cheng, 2022)

D = Zﬂﬂz Zﬂ.}r X Af x A6

D =Total demand of office space
6 =The employment headcount classified by different employee groups

[ = 1/share-ratio
¥y =ABW implementation plan

¢ p

Where:

5-6 HOPO-
model



STEP 6 GENERATE ALTERNATIVES

The demand model (Cheng, 2022)

D = Zﬂﬂz Zﬂ.}r X Af x A6

Where:

D =Total demand of office space
6 =The employment headcount classified by different employee groups

[ = 1/share-ratio
¥y =ABW implementation plan

5-6 HOPO-
model



STEP 6 GENERATE ALTERNATIVES

The demand model (Cheng, 2022)

D = Zﬂﬂz Zﬂ.}r X Af x A6

D =Total demand of office space
6 =The employment headcount classified by different employee groups

[ = 1/share-ratio
¥y =ABW implementation plan

Where:

5-6 HOPO-
model



STEP 6 GENERATE ALTERNATIVES

D \_ \_ A A6
L. L.
_J" D = Total demand of office space
Model bUIIdlng € =The employment headcount classified by different employee groups
i =1/share-ratio
e Demand model y = ABW implementation plan

Dedicated Mostly Travel Half-and-half Mostly Dedicated
home worker home worker worker worker office worker office worker

5-6 HOPO- 22
model




STEP 6 GENERATE ALTERNATIVES

|'.-:I \1 i.‘l--: 1\}1 _I"l.'I M AR A _'|l'.-'l
M d I b -Id- D =Total demand of office space
odc uiliaing € =The employment headcount classified by different employee groups
fi = 1/share-ratio
- Dem(]nd mOdel y = ABW implementation plan

16% =2 22%

o ©

L
Dedicated Mostly Travel Half-and-half Mostly Dedicated
home worker home worker worker worker office worker office worker

5-6 HOPO- 2
model




STEP 6 GENERATE ALTERNATIVES

Model building

e Demand model

The modified share-ratio is

Where:

S |
T 4 The employment headcount
== B =1/share-ratio
ABW implementation plan
56 * 1
(L

0 = share-ratio (sheerly based on ABW, differs per persona group)

o = number of days employees working in the office in a week,
N = desk occupancy rate

(0< @ =95, 0<n =100%)

5-6 HOPO-
model

24



STEP 6 GENERATE ALTERNATIVES

Model building VN

e Demand model (0< & <5. 0< 1

> number of respondents x Average number of days

= 2.58

Total number of respondents

5-6 HOPO-
model

25



STEP 6 GENERATE ALTERNATIVES

Model building VN

e Demand model (0< & <5. 0<

> sum up percentage of days

=38.2%
5

5-6 HOPO-
model

26



STEP 6 GENERATE ALTERNATIVES

Model building

e Demand model

i
31%

<
. w
& . |

=1 M=

‘1&3%5ﬁ

¥

oy
22%

0 = share-ratio (sheerly based on ABW, differs per persona group)

L.

=

1. Hybrid work

LD

P

2.0n the road or
elsewhere

2.5

3b. Primary work at

the police location
(80%-20%)

2.0

2.0

3a. Primary work at
the police location
(80%-20%)

0.7

5-6 HOPO-

model

Flex space ratio

2

O
(N

Share ratio

Do
1 {Do
RYa
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STEP 6 GENERATE ALTERNATIVES

D = ZM}': Zﬂ.}r X Af x AG

Model building

e Demand model

11111111

Where:

D = Total demand of office space

f# = The employment headcount classified by different employee groups

fi = 1/share-ratio
Y = ABW implementation plan

5-6 HOPO-

model

Dedicated Mostly home Travelling Half-and-half  Mostly office Dedicated
home worker worker worker Worker worker office worker
0 15% 31% 22% 16% 16% 0%
B 2.5 2.5 2.5 2.0 2.0 1.4
14 21.5 21.5 21.5 21.5 21.5 21.5
D 4,347 8,984 6,376 4,637 4,637 0
TOTAL office portfolio demand 28,982 m? (Based on 3.585 employees)

m? GFA per work desk

m2
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PRELIMINARY DESIGN

Reference models

6
Hybrid Working
Trends
. 6
(Literature

based) .

Knowledge Policy
Workers (Survey Accommodation
data, CfPB, (Framework,
2023) Swens, 2024)

Demand model

Portfolio
Demand
Model

Application of the PAS Method (Arkesteijn, 2019)

The

Interview |

Netherlands

Police

Workshop |

7 Pilot Study
Police

29



THE NETHERLANDS POLIGE

How many buildings are included in the real estate portfolio of the ;

Netherlands Police?
Around 450
Around 800

30
7 Pilot Study
Police




OTEP 7 ANALYSING THE GLIENT

The Netherlands Police

1994 2013
Reorganisation 1 Reorganisation 2

(Inspectie der Rijksfinancién, 2015).

7 Pilot Study
Police

31



STEP 7 ANALYSING THE GLIENT

Cell complex Control room

813 buildings consisting
of 1.9 million m2 GFA
(Police, 2023)

(Politie, 2024) (Politie, 2024)

7 Pilot Study

Police

32



STEP 7 ANALYSING THE GLIENT

813 buildings consisting
of 1.9 million m2 GFA
(Police, 2023)

Office Real Estate Portfolio
of the Police Service Centre (PDC)

Offices
Dynamic working style =
e i, "":*_-_*«'.__I.

SSS——=— memmm;nm '

—l=

(Politie, 2024)

7 Pilot Study
Police

o S Hfﬁwﬂ;ﬁm|'J|'4;Lm;.h Do gy V= §
; [y 5 T il I
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STEP 7 ANALYSING THE GLIENT

e 3 main office locations and 1 office HUB50

Office Building Status Gross floor area FTE
(1) PDC Rotterdam Contract v 18.816 1.544
(2) PDC Eindhoven Contract v 3.654 250
(3) PDC Zwolle Contract v 11.255 976
(4) HUB50 Utrecht Ownership v 20.902 417

- Spatial surplus leading to inefficient use of space

e 3 Stakeholders in the application of the PAS

A
e

()

s

PDC office portfolio police (own work, 2025)

7 Pilot Study
Police

34



OTEP 8 - TEST AND EVALUATE

Application of the reference models during Interview |

e The reference models were developed/adapted based on my
Interpretation

e No ranking or steering

e Responsibility remains with the stakeholders

PAS method (Arkesteijn, 2019)

e Step 1. Defining the Decision Variables with open exploration
- unbiased input

e Step la: Introducing the reference models

e Step 2. Stakeholders Score Their Preference

Possible Objective?

Accessibility

PAS method step 1 (Arkesteijn, 2019)

Walking from the train station
120
100

co
o

B2 O
o O

preference score [-]

]
o

o

0 2 4 6 8 10

[min]

PAS method step 2 (Arkesteijn, 2019)

35
8 -9 PAS
Application




OTEP 8 - TEST AND EVALUATE

Interview |

PAS method step

(Arkesteijn, 2019)

1. Defining Decision
Variables

Reference model 2 -
Knowledge Workers

Reference model 1 -
Hybrid Working

- 2x Hybrid Working
Variables but later
DELETED

Reference model 3 -
Policy Accommodation

2. Stakeholders Score Their
Preferences

- 2x Satisfaction level
- 2x Occupancy rate

- Ix Commuting time

- 2x Reduction percentage
portfolio
- 2x Reduction percentage
CO2 emissions

- 1x Accessibility
- 2x Energy label

8 -9 PAS
Application

36



OTEP 8 - TEST AND EVALUATE

Evaluation - Interview |

e \Without the need to use the reference models

e Decision variables either didn't align with the Reference model
perspective, to detailed or were already incorporated !
sSer
e Added the most value in scoring the decision Policy
variables
Real Estate

e PAS method proves to translate abstract variables
from the models into concrete and measurable
criteria

8 -9 PAS
Application

without
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Application of the Demand model during Workshop |
e The dashboard of the PAS method (Arkesteijn, 2019)

01

OTEP 8 - TEST AND EVALUATE

Dashboard Politie Nederland, PDC kantorenvastgoed
—_— Randvoorwaarden
" = Current demand 5 Current 54,627 m2 %
{ e— Demand 29,262 m2 huidig ~ ?7?
— 28.982 m2 Bty Design 49,486 m2
EE E E':' Ruimtebehoefte  Delta 9% Kosten ontwerp € 12,786,516
- I_I - Current supply: Huidig Ontwerp Delta Huidig Toekomstig Delta
52 78 Voorkeur Waarde Voorkeur Waarde
Demand model 54.627 m2
& B Behoud wan kantoorlocaties 18 100 100 00 100 i}
v = Beraikbaarheid OV 153 83 12 min a3 12 min 1]
i n Bestaand vastgoed behoudend aznschalfe 10 100 100 00 100 0
9 & = Duurzaambeid [ CO2 itstoot) 13 i) 50 32 13.0 ki
5 . Duurzaambeid [ energiel abel] 9% 50 70 Bl 775 1
'!F E Feduceren van de ruimtebebwoefte 20% ?5 0'43 ?E 0.43 ‘]
e i) I Ruirmteconcept kantoren hubride ingenicht 16k 63 625 K] Fii] 13
o B a7 Fantoonnrichiing =luit aan op wishesibeho 33 B B2E a3 7.1 E5
9 w Aarkal thuiswerkers 7% 50 B4 % 100 a0 % 50
0 F Eezetlingsgraad kantoor 7 i 525 % 100 B4.75 % 100
8 7 fe 00 2% 1 27 % -62
9 7 5 Masximale reistijd mdw 253 70 38 min 62 42 min i
HUB Utrecht 0 & Extrawerkplekken midden ML i i} 0 00 80 0
Van Devenferiaan 50, Urechd 8 g Parkeerrmormm i1 =4 B3 2 E9 2 1]
Butdng e ‘ Conrctope ownes 1 7 Bereikbsarheid OV 8% 7 12 min 7 12 min 0
i B0 mz FTE nr 9 " Duurzaambweid [ energielabel) [ et B1 Fill 7o i 3
Energy libel A Satisfaction keve (C1P0) L] 3 il Bezellingsgraad kantoor =4 27 525 % a9 8475 % 73
0 4 Tevredenheidsscore kantooromaeving 8% 0 6.26 50 7.51 50
I T B & Onderhoud 4 43 m 43 n -1
B r3 Weiligheid 6% 100 100 100 100 o

Virversen St

Application
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Workshop |

e Only a simplified version of the share ratio

OTEP 8 - TEST AND EVALUATE

e Align design portfolio to demand model

Modified

Share-ratio
(Cheng, 2022)

Demand

Share-ratio

2.5

Desk
Occupancy
Rate

Office days /
week

TOTAL
DEMAND

28.982 m?

Current match
overall preference

46

Alternative
overall preference

72

A

26

el
HE
Demand model

Currentdemand . _._._.._ .

28.982 m2 %
Current supply: Future supply:

54.627 m2 28.641 m2

U529

Level of implementation
(outcome demand)

4 - High implementation
(+/- 10%)

39
8 -9 PAS
Application




OTEP 8 - TEST AND EVALUATE

Evaluation — Workshop |

e Improvement in terms of visibility and portfolio size

n Dashboard Politie Nederland, PDC kantorenvastgoed
Ruimtebehoefte Randvoorwaarden
Future Demand 17,566 m2 5 Future Supply 47,646 m2 huidig € 33,256,535
— Current demand Future demand EHE %
— Current demand 44914 m2 Current Supply 73,632 m2 ontwerp € 35,138,522
—_— 28982 mz X mz Delta 35% Kosten Delta -6%.
= === Huidig Ontwerp Delta Huidig Toekomstig Delta
EE ﬁ EE Current Supply: Future Supply 34 79 Gewichtsseore Voorkeur Waarde Woorkew Waarde
Demand model 54.627 m2 xm2 2 2 Behoudvankartooriocalies 20% 100 00 100 100 0
o ol Bereikhaarheid OV 162% 48 15 min a8 15 min i
- w R & Bestaand vastgoed behouderd 2anschaffenin 103 100 00 100 100 0
e z g Duurzasmheid [CO2 witstoot] 24 60 50 79 29.8 L]
a k Duaurzaarrheid (energielabel] 93 ] 70 32 76 2
& P Reduceren van de ruimtebehosfte 2005 0 000 00 35,29 00
o g i Rusmteconcept kantoren hwbride ingerichi 5% 63 E 40 95 28

e 12 &7 Kantoorinrichting sluit san op wishestbehoefte 3% k1) &7 38 79 B2
1] 47 Reduclie percertage afstoot FOC 425 0 0% 100 35 % 100

3 7 F Maximale reistijd mdv 5% 7 33 min 70 39 min 0

a rig Exira werkplekken midden ML 1904 0 0 100 80 100

13 rod Bereikbaarheid O 19 100 15 min 100 15 min 0

1] r) Durzaarmiheid (energielatel) 4 0 70 32 76 32

a i Bezettingzgraad kantoor =4 3 34 5 100 BB % 97

1] & Tevredenheidsscore kantooramgeving T4 0 %] a7 7.9 87

1] Pl Ornderhoud 4 0 35 B 32 B

2 = Weidlighei fusieke beveiliging 145 13 74 33 80 20

8 -9 PAS

Application




DETRILED DESIGN

Reference models Application of the PAS Method (Arkesteijn, 2019)
6

Hybrid Working
Trends
(Literature

based) . Interview | Interview Il
Knowledge Policy

Workers (Survey Accommodation
data, CfPB, (Framework,
2023) Swens, 2024) The

Netherlands

Police
Demand model /

€=
N
€= =

Portfolio
Demand
Model

Workshop | Workshop Il

8 -9 PAS
Application



OTEP 9 - REFINE AND OPTIMISE

Interview |

e Primarily useful during the interview |
The expertise of the stakeholders

ne timing of the reference models

ne quality and completeness of the reference models

SO N =

Level of implementation (variables) Level of implementation (variables)

2 - Very limited implementation (10 -

1 - No implementation (0%)
30%)

Level of implementation (variables)

2 - Very limited implementation (10 -
30%)

Reference model 1 Reference model 2

Reference model 3

8 -9 PAS
Application
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OTEP 9 - REFINE AND OPTIMISE

Workshop I

e Modified share ratio shows complexity, leading
to unexpected and extreme outcomes

. . 6
e Stakeholders paid less attention to Eils
optimising the portfolio based on this output Demand model
Current demand Future demand:
44914 m2 } 17.566 m2
Current supply: 1 Future supply:

73.632 m2 47.646 m2

Modified Desk Office days /

TOTAL

Share-ratio Share-ratio Occupancy week DEMAND

(Cheng, 2022) Rate Level of implementation
Sument 25 38% 258 44.914 m? (outcome demand)
Current match Alternative 3 - MOderate
overall preference 34 overall preference 7 ﬁ = . .
Future Demand 2.5 75% 2 17.566 m? Implementatlon (+/' 20%)

8 -9 PAS
Application
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OTEP 9 - REFINE AND OPTIMISE

56 * 1
The modified share-ratio is o
Where:
. 0 = share-ratio (sheerly based on ABW, differs per persona group)
Evaluation — Workshop I

o = number of days employees working in the office in a week,
1l = desk occupancy rate

(0< o <5, 0< 1) £100%)
e The variable Desk Occupancy is difficult to use in the formula

Share -ratio (Cheng, 2022), where share-ratio (6)=2,5

from work location preference profile 'dedicated home worker'

O 140
e .
Modified Desk Office days / B =0
. . TOTAL r J
Share-ratio Share-ratio Occupancy week @ 100 y
DEMAND = :
(Cheng, 2022) Rate E 8.0 A .
LF ] 6.0 é@%? é"
Current o 2 ,” 4.0 .75’50 é;\
2.5 38% 2.58 44.914 m — 60% P
Demand 2.0 B
0% &
L 20% ¥
1 3 10% ¥
Future Demand 2.5 75% 2 17.566 m?2 day 4. S 4 . “
Y days 5 >
days days g4ave
ays
o = number of days employees working in the office in a week,
Workshop | 2.5 100% 5 32.917 m?
00-2.0 @2.0-40 W4.060 W6.0-8.0 WS8.0-100 W10.0-12.0 W12.0-14.0

8 -9 PAS 44
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e The reference models during the interviews | o o o e

J CURRENT DEMAND 4—M—) FUTURE DEMAND
: D
1

|
|
FUTURE DEMAND
R Determine current match Determine future match Weigh and select alternative(s)

e Demand model during the workshops

F /
e Involvement of three stakeholders q Q /
k4 k4
e Integrated Office Portfolio = == CURRENT SUPPLY K RealEstatestrategy | [ ioc ooy

=

Conceptual model (inspired on Den Heijer, 2011)

e Support Hybrid working

45
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CONGLUSION

How can the PAS design and decision-making method be adapted
into a fit-for-purpose design and decision-making model that
integrates hybrid working demands for optimising office real

estate portfolios?

The three Reference models added almost no value
The research shows the potential of using them as supportive instruments
The Demand model added limited value

The research shows the potential of using it as supportive instrument
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WHAT MATTERS MOST IS NOT HOW MUCH |
SPAGE WE HAVE, BUT HOW WE USE IT TO
SUPPORT HYBRID WORKING
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