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Abstract

The Randstad in The Netherlands faces on the one hand structural vacancy in office build-
ings and on the other hand a growing housing shortage. Reuse strategies to decrease the 
vacancy rate of the office market have been researched extensively both inside and out-
side The Netherlands. However, the challenges and opportunities for these reuse strategies 
specifically for tall office buildings have not been researched yet. The aim of this research 
is to find the difference in challenges to conversion of tall office buildings, focused on the 
Randstad in the Netherlands. This research will be carried out in two parts. The first part 
focuses on the past research, by carrying out a literature study consisting of challenges and 
solutions to conversion. The second part studies cases in the Randstad, comparing different 
cases to find the challenges to conversion of tall office buildings to housing. Concluding this 
research, there are not neccessarily new or other challenges in the transformation of tall 
buildings as opposed to the transformation of buildings that are not classified as tall. How-
ever, some challenges, especially those on technical level, can have a higher impact on the 
transformation of tall buildings. This report contains the problem statement and context, 
together with the literature study, methodology, empirical findings and conclusion. 

Keywords: adaptive reuse, conversion, transformation, office buildings, structural va-
cancy, housing shortage, tall buildings, challenges, opportunities, solutions
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List of terms

Adaptive reuse: give a new function to an existing building, to keep the cultural, historical, 
aesthetic or other value. See ‘Conversion’ and ‘Transformation’.

Conversion: transform / convert (vacant) real estate (for example: offices) to a new function 
(for example: dwellings). See ‘Adaptive reuse’ and ‘Transformation’.

Economic challenges / opportunities: challenges / opportunities related to the economics of 
a project / that can have a financial impact. For example: related to costs or financial benefits.

Frictional vacancy: when a building has been vacant for less than one year. This type of vacan-
cy is needed for a healthy real estate market. 

High-rise: buildings taller than the heights as stated per municipality. For example: in Rotter-
dam a building taller than 70m is considered high-rise. 

Legal challenges / opportunities: challenges / opportunities related to the legal issues of a 
project / that can have a legal impact. For example: related to contracts, the local rules and 
legislations. 

Long-term vacancy: when a building has been vacant for more than one year, but less than 
three years. 

Low-rise: buildings shorter than the heights as stated per municipality. For example: in Rot-
terdam a building shorter than 70m is considered low-rise.

Non-tall buildings: buildings shorter than the heights as stated per municipality. For exam-
ple: in Rotterdam a building shorter than 70m is considered low-rise. See ‘ Low-rise’.

Obsolete: no longer used; out of date. 

Office buildings / Offices: for this research, an office building is a building that contains offic-
es of one or more companies.

Randstad: an area in the Netherlands, consisting of the four main cities and their surround-
ings: Amsterdam, Utrecht, The Hague & Rotterdam. 

Social challenges / opportunities: challenges / opportunities related to the social issues of a 
project / that can have a social impact. For example: related to the neighborhood or livability 
inside the building.  

Stakeholders: all parties involved in the project 

Structural vacancy: when a building has been vacant for over three years and there is no 
future prospect on a new tenant. 

Tall buildings: buildings taller than the heights as stated per municipality. For example: in 
Rotterdam a building taller than 70m is considered high-rise. See ‘High-rise’. 

Technical challenges / opportunities: challenges / opportunities related to the technical 
issues of a project / that can have a technical impact. For example: related to requirements 
or construction. 

Transformation: transform / convert (vacant) real estate (for example: offices) to a new func-
tion (for example: dwellings). See ‘Adaptive reuse’ and ‘Conversion’.

Vacancy: empty or unoccupied; an empty space. 

Vacancy rate: the percentage of vacant buildings

6
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Summary 

I. Introduction 

Reuse strategies to decrease the vacan-
cy rate of the office market have been 
researched extensively both inside and 
outside The Netherlands. However, the 
challenges and opportunities for these 
reuse strategies specifically for tall office 
buildings have not been researched yet. 
The aim of this research is to indicate the 
different challenges and possible solutions 
by researching the differences between the 
reuse of office buildings and the reuse of 
tall office buildings. This research the focus 
will be on the four big cities in the Rands-
tad, being: Amsterdam, Utrecht, Rotterdam 
and The Hague. Most of the tall buildings in 
the Netherlands are located in Rotterdam, 
Amsterdam and The Hague (CTBUH, 2019; 
Rijksoverheid, 2013). These cities also have 
the highest demand for housing and there-
fore have the highest potential for reuse of 
vacant office buildings in the Netherlands. 

Problem statement

“The Randstad in The Netherlands faces on 
the one hand structural vacancy in office 
buildings and on the other hand a grow-
ing housing shortage. Reuse strategies 
to decrease the vacancy rate of the office 
market have been researched extensively 
both inside and outside The Netherlands. 
However, the challenges and opportunities 

for these reuse strategies specifically for tall 
office buildings have not been researched 
yet.”

The aim of this research is to find the chal-
lenges to conversion of tall office buildings, 
focused on the four big cities in the Rand-
stad in the Netherlands, in particular Rot-
terdam. This results in the following main 
research question: 

What are the challenges and respective 
solutions for the conversion of vacant tall 
office buildings into housing in the Neth-
erlands? 

Accompanied by the following sub-ques-
tions to answer the main research question: 

 1. What defines an office and what 
 are the current office sub-markets 
in 
 Amsterdam, Rotterdam & The 
 Hague?
 2.What are the causes and effects of 
 structural vacancy? 
 3. What are the challenges of the 
 conversion of office buildings to 
 housing on economical, legal, tech
 nical and social level? 
 4. What are possible solutions to 
 cope with the challenges of conver
 sion of office buildings to housing?
 5. What are the differences in chal

Figure I. Research framework (own ill. based on research questions)
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 lenges and possible solutions of the 
 conversion of tall office buildings 
 to housing on economical, legal, 
 technical and social level? 

The research framework is visualised in 
Figure I. 

II. Literature study

First the causes and effects of structural 
vacancy have been researched. Thereafter 
the main stakeholders involved have been 
analysed, as their power and interest can 
affect the challenges and solutions of trans-
formation projects. Followed by the chal-

lenges and solutions that have already been 
indicated and explored in literature, this will 
result in the theoretical framework. 

The literature study has been translated into 
a theoretical framework, see Figure II. As 
can be seen, the causes and effects of struc-
turally vacant buildings can occur in a loop. 
That is because structurally vacant build-
ings can cause other buildings in the sur-
rounding area to become vacant as well. On 
the right side of the figure below the main 
challenges and opportunities/solutions  to 
conversion are stated. They are categorized 
by: legal, economic, technical and social 
challenges and opportunities/solutions. 

Figure II. Theoretical framework (own ill. based on literature study)
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III. Methodology 

The research method has been visualised in 
a methodological framework, see Figure III.  
The output of this research can be seen as a 
list consists of challenges to conversion that 
are specific for, have a higher consequence 
or a higher probability for transformations 
of tall office buildings to housing. Beside 
the challenges, a section with possible solu-
tions and some examples from the case 
study from practice will also be included. In 
the following Chapter the cases will be ex-
plained and compared. Each case study will 
consist of an introduction and impression 
before and after the transformation. This is 
followed by the challenges, categorized in 
economic, legal, technical and social. Each 
case study will conclude with a summary 
and diagram. Thereafter a cross pair analy-
sis will give insight in the main differences 
in challenges between the control case and 
case of interest within the categories.

IV. Results 

The cases that have been studied are: 

Pair 1: Amsterdam
- Metropoolgebouw (1964) - Zoku / We Work 
(2016) 
- Parooltoren (1976) & Trouwgebouw (1969) 
- The Student Hotel Amsterdam City 
(2015/2016)

Pair 2: Amsterdam 
- Kantoorgebouw Zaanstad / Elsevierge-
bouw (1964) - DUWO Elseviergebouw (2015) 
- Rembrandtparkgebouw (1973) - Ramada 
Apollo Amsterdam Centre / Leonardo Hotel 
Amsterdam Rembrandtpark (2012) 

Pair 3: Rotterdam
- De Admiraliteit (1989) - De Nieuwe Admi-
raliteit / DNA (2016)  
- Europoint complex /  De Marconitorens 
(1975) - The Lee Towers (2019) 

Pair 4: The Hague

Figure III. Methodological framework (own ill.) 
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- Sophiestaete (1981) - De Sophie (2019)  
- Ministerie van Binnenlandse Zaken (1975) - 
Wijnhavenkwartier (2016) 

In both non-tall and tall buildings, most 
of the challenges occur on technical level. 
There are not much similarities in challeng-
es between the non-tall cases, but there are 
some between the tall cases. In both the 
non-tall and tall cases, the majority of the 
challenges are either related to the existing 
structure or to meet/satisfy to the technical 
requirements. 

The similarities in opportunities between 
the non-tall and tall cases are: lay-out and 
repetitions of floors. 

The similarities between the control cases 
and cases of interest mean that those chal-
lenges and opportunities are not specific 
for tall buildings. However, the challenges 
and opportunities that in this case study are 
only mentioned in the tall building cases, do 
not necessarily only occur for tall buildings.

A comparison with the literature study, 
asked for an adaptation of the existing lists 
of challenges and opportunities. 

V. Conclusion & discussion 

By carrying out this research, not necessar-
ily new or other challenges were found, but 
some existing possible challenges occurred 
more often in the tall cases than the non-
tall cases. For example: fulfilling the fire 
safety requirements and the weight capac-
ity of the existing structure. The technical 
challenges, such as the requirements of 
the Dutch Building Code and the fitting of 
the installation systems can have a bigger 
impact on the transformation of tall build-
ings. This follows from the stricter rules and 
regulations for high-rise and the more com-
plicate puzzle of shafts and the amount of 
floors. 

The literature study formed lists of possible 
challenges and opportunities. When com-
paring these outcomes to the findings from 
practice, it became clear that some aspects 
were not yet included and some were not 
specified enough. For example, the delay, 
district heating and various climate system 
related challenges. As well as the financial 
feasibility in relation to the amount of units, 
the collaboration between stakeholders and 
the optimization of the planning were found 

as opportunities to be added. Throughout 
this report, the lists of possible challenges 
and opportunities have been adapted to 
find the differences in challenges for the 
transformation of tall office buildings. The 
final adaptations within this report can be 
found in Figures IV & V. 

Concluding this research, there are not 
necessarily new or other challenges in the 
transformation of tall buildings as opposed 
to the transformation of buildings that are 
not classified as tall. However, some chal-
lenges, especially those on technical level, 
can have a higher impact on the transfor-
mation of tall buildings. 
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Table I. List of possible challenges (own ill. adapted from Remøy (2010) and Table 4.16)
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Table II. List of possible opportunities (own ill. adapted Table 4.17)
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1. The 
research 
foundation
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1.1. Problem description

Besides vacant buildings often being 
an eyesore for the city’s image, they can 
damage the value of surrounding property 
and that can result in a deterioration of an 
area (Ordway, 2018; Remøy, 2010). Accord-
ing to Koppels, Remøy & Messlaki (2011) 
this effect of structural vacancy on the sur-
rounding area is proved within 500m. Other 
negative effects of vacancy on a city are 
the crimes that can arise, such as: burglary, 
theft, vandalism and illegal housing (Vast-
goedjournaal, 2017). In The Netherlands, 
the office market has the highest vacan-
cy rate being 10% in 2018, followed by the 
retail sector with 8% in 2018 and the indus-
trial sector with 7% in 2018 (CBS, 2018). The 
housing sector has the lowest vacancy rate 
being 2% in 2018 (CBS, 2018). An important 
note to these numbers is them being aver-
ages of the whole Netherlands. Some areas 
are scoring in both sectors largely above or 
below the Dutch average. The distribution 
of the office market can also have an influ-
ence on the vacancy rates. A research initiat-
ed by Bouwinvest and multiple companies 
show that over half of the office market 
with 57% is located inside the Randstad 
area (JLL, 2016; Bouwinvest, n.d.). 33% of the 
total office market is located in the four big 
cities of the Randstad (JLL, 2016; Bouwin-
vest, n.d.). One of the causes for the office 
market having the highest vacancy rate, is 
due to the Dutch office market being a re-
placement market. This means that users 
can choose to rent the highest quality offic-
es at the best locations due to the surplus 
of space (De Ridder, 2018). The surplus of 
space is caused by, among other things, an 
economic shift and new trends in working 
(Buitelaar, 2017; Remøy, Koppels & Lokhorst, 
2013). To decrease the vacancy rate in the 
Dutch real estate market, the Dutch office 
market is the most interesting sector to re-
search as this is the sector with the highest 
level of vacancy (CBS, 2018). 

Reuse strategies to decrease the vacan-
cy rate of the office market have been 
researched extensively both inside and 
outside The Netherlands. However, the 
challenges and opportunities for these 
reuse strategies specifically for tall office 
buildings have not been researched yet. 
The aim of this research is to indicate the 
different challenges and possible solutions 
by researching the differences between the 
reuse of office buildings and the reuse of 
tall office buildings. This research the focus 
will be on the four big cities in the Rands-
tad, being: Amsterdam, Utrecht, Rotterdam 
and The Hague. Most of the tall buildings in 
the Netherlands are located in Rotterdam, 
Amsterdam and The Hague (CTBUH, 2019; 
Rijksoverheid, 2013). These cities also have 
the highest demand for housing and there-
fore have the highest potential for reuse of 
vacant office buildings in the Netherlands. 

1.1.1. Vacancy rates and trends
The term vacancy can be divided in three 
categories. 1. Initial or friction vacancy: 
building less than one year vacant. 2. Long 
term vacancy: building vacant between one 
and three years. 3. Structural vacancy: build-
ing vacant for over three years (Buitelaar, 
Sorel, Verwest, Van Dongen & Bregman, 
2013; Keeris & Koppels, 2006).  In this report 
the third category, structural vacancy, is re-
searched. In 2013, 60% of the vacancy in the 
office market was stated being structurally 
vacant (Remøy, Koppels & Lokhorst, 2013). 

The half yearly reports of real estate advi-
sor Cushman & Wakefield, together with 
the numbers stated by CBS show that the 
vacancy numbers have been stable for the 
past two years. Medio 2018 the total vacancy 
rate of The Netherlands was measured at 
11,6% with 5.488.000 m2 (Cushman & Wake-
field, 2018). Amsterdam, The Hague and 
Utrecht are below the average Dutch va-

The Netherlands
10% 9% 8% 11% 7%
11% 7% 8% 11% 8%

Amsterdam Utrecht Rotterdam The Hague

Figure 1.1. Vacancy rates (own ill. based on (CBS, 2018; Cushman & Wakefield, 2018))
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cancy rate and Rotterdam is staying around 
the average Dutch vacancy rate (Cushman 
& Wakefield, 2018; CBS, 2018; JLL, 2018). Fig-
ures in the same report show a decrease of 
3,7% in comparison to 2017, especially in the 
four big Randstad cities in The Netherlands 
(Cushman & Wakefield, 2018). However, as 
the take-up of office space has increased 
after the economical crisis, so did the devel-
opment of new office stock (Bak, 2015; Sav-
ills Research, 2019). This has resulted in the 
gap between availability and take-up, being 
vacancy, to remain. In Figure 1.1. the vacancy 
rates of the Randstad and The Netherlands 
of 2017 and 2018 are schematically visual-
ised. 

What is interesting about these numbers, 
is that the vacancy level in general drops or 
remains stable, while in Amsterdam the va-
cancy level rises. The numbers by Cushman 
& Wakefield (2018) and CBS (2018) do not 
make a distinction between the different 
levels of vacancy and the measurements 
are taken at certain points in time. This is 
a limit for the research, as it can give a dif-
ferent insight than the actual current state 
of the structural vacancy levels. In 2015 the 
demand for office space decreased with 
35% which meant a decline in demand for 
the eight year in a row, while more recent 
research shows that currently the office 
market is increasing in demand (Bak, 2015; 
Hoppenbrouwers, 2016; Savills Research, 
2019). There still is a significant gap between 
demand and supply of the office market 
(Savills Research, 2019).

Beside these vacancy rates, for this research, 
the reasoning of causes and effects of obso-
lete buildings is more relevant. 

1.1.2. Housing Shortage

After the financial crisis the demand of 
housing has increased significantly and 
this has caused the availability of housing 
decreasing to numbers from even before 
2003 (Eg, 2018). Numbers of NVM, the Dutch 
Association of Real Estate Agents and Ap-
praisers, show that the last three months of 
2017 about 59.600 dwellings were available. 
When comparing this to the numbers by 
CBS, going up to 2016 (see Table 1.1) this is 
a enormous drop in supply (CBS, 2018). Ac-
cording to the numbers, the housing short-
age is the biggest in the Randstad (CBS, 
2018). In the Randstad the cities market 
prices exceed the social housing limit of 
€710,- per month (Signorazzi, 2018). This 
results in lower income households being 
most affected by the housing shortage. 

The housing shortage has lead to the Min-
ister of Foreign Affairs, Kajsa Ollongren, 
to suggest that the Netherlands needs a 
million new dwellings by 2030 (Jongeneel, 
2018). This is called the 1 million homes chal-
lenge. Expert in the academic and practi-
cal field give a warning that the solution to 
this challenge should not be a repetition of 
the huge housing development that took 
place after the second world war (Jonge-
neel, 2018). TU Delft debates this challenge 
during courses and extracurricular lectures 
are organised to inspire and discuss about 
this topic. This discussion involves not only 
whether to build these dwellings or not, but 
also involves how these dwelling should be 
build. Some experts mention flexible and 
therefore adaptable dwellings, that are 
future proof to the demands of the coming 
generations (Jongeneel, 2018). Others also 
mention that cities in The Netherlands need 
to densify and that the answer lies within 
transformation of and new built of high 
rise (Jongeneel, 2018). Finally there is also 

Averadge

Jan 2016

Jul 2016

Jan 2015

Jul 2015

Jan 2014

Jul 2014

- 8,0 %
The Netherlands

130.000

150.000

180.000

180.000

200.000

200.000

- 9,7 %
The Netherlands

2.800

3.500

4.300

4.400

5.000

4.800

- 18,2 %
Utrecht

1.100

1.400

2.300

2.400

2.900

3.200

- 11,4 %
Rotterdam

3.600

4.600

5.900

6.200

7.000

6.800

- 19,1 %
Amsterdam

2.400

2.900

3.700

4.300

5.200

7.000
Table 1.1. Available dwellings (own ill. based on (CBS, 2018))
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a demand for mixed-use and mixed sector 
buildings and areas, whereas the develop-
ment of dwellings after the second world 
war solely focused on single-family row 
houses for the middle class and big apart-
ments for the lower class (Jongeneel, 2018).

1.1.3. Adaptive reuse
In literature the four main strategies of 
reuse are described as: consolidation, ren-
ovation or upgrading, demolition and 
new-build and conversion (Remøy & Van 
der Voordt, 2014). The latter is also known 
in literature and practice as transforma-
tion or adaptive reuse. Selling is often not 
a solution for the vacancy problem, since 
the building will possibly stay vacant due to 
the replacement market (Remøy & Van der 
Voordt, 2014; De Ridder, 2018). Consolidation 
is the definition of maintaining the building 
as it is and waiting for a better time in the 
market (Remøy & Van der Voordt, 2014). This 
is not an ideal strategy, since the building 
will stay vacant in the waiting time. In such 
a case, the ‘better time in the market’ may 
never come. Renovation or upgrading may 
be a good solution, if the location is inter-
esting for businesses to house their offices 
(Remøy & Van der Voordt, 2014). However, 
as mentioned there is an overall surplus in 
the office market and future tenants will 
most likely choose a building at the top of 
the market. There is a limited chance that 
buildings after renovation or upgrading, 
will suddenly move from the bottom of the 
market up to the top. Then there is the strat-
egy of demolition and new-build (Remøy & 
Van der Voordt, 2014). Although this option 
is often quicker and financially more attrac-
tive for owners, it is not a sustainable option. 
As the climate is changing and resources 
are getting scarcer, a strategy that reuses 
-part of- the building is valued. Also when a 
building is being demolished, surrounding 
citizens and neighbours will have an opin-
ion about it, either positively or negatively. 
The most interesting strategy is conversion: 
transforming a building to a new function 
(Remøy & Van der Voordt, 2014). Conver-
sion, if the building and environment allows 
transformation, is needed, as demolition is 
no longer a sustainable and durable solu-
tion to vacancy (Kougea, 2019). In a report 
by Manewa (2012) demolition is called a 
waste generating strategy (Kougea, 2019). 
Geraedts et al. (2017) describe the trend of 
conversion of high-rise office buildings into 
housing, especially for seniors and families 
in large cities. In the same paper, it is named 

an increasing international development 
(Geraedts et al., 2017). With this strategy, 
challenges arise on economical, legal, social 
and technical level. However, most of these 
challenges have been researched in litera-
ture. In Figure 1.2. the four main reuse strat-
egies have been visualised. 

1.1.4. Tall buildings
In literature there is a broad range of defini-
tions of tall buildings. De Jong & Wamelink 
(2008) describe the definition given by the 
Council on Tall Buildings and Urban Habitat 
as an appealing one: ‘A tall building is not 
strictly defined by the number of stories or 
its height. The important criterion is wheth-
er or not the design, use, or operation of the 
building is influenced by some aspect of 
tallness.’ (CTBUH, 2007). However, for anoth-
er research called the High Rise Adaptabili-
ty (HRA) the authors used a physical lower 
limit of 70m to describe tall buildings, due 
to the fact that specific regulations are ap-
plicable in the Netherlands from that height 
upwards (De Jong, Oss & Wamelink, 2007). 
As this research focuses on the Randstad, 
the definition of tall buildings is even more 
difficult as it differs per city. In Amsterdam 
a building is tall when it is at least 30m in 
height or twice the height of the buildings 
in their direct surroundings (Gemeente Am-
sterdam, 2011). In Amsterdam there is also 
a height limit due to the air traffic around 
Schiphol Airport. The Northern part of Am-
sterdam is limited to 80-100m, the centre of 
Amsterdam to 60-80m and the Southern 
part of Amsterdam to 40-60m. Exceptions 
to this rule are the buildings that have al-
ready been realised, such as the Rembrand-
tower of 135m. 

Whereas in Utrecht tall buildings are only 
buildings and not structures (Gemeente 
Utrecht, 2005). This includes housing, offic-
es and businesses, but excludes chimneys, 
church towers and lightning columns. For 
Utrecht there are then two height limits 
related to tall buildings. On the one hand 
there is a height limit of 30m, this is twice the 
average height in Utrecht and thus causes 
an effect on the view. On the other hand, 
tall buildings are also buildings that may 
be lower than 30m in height, but 1,5 times 
higher than the buildings in their direct sur-
roundings. In Rotterdam there is a height 
limit stated of 200m, but this number can 
increase in the future, as the city grows and 
densifies (Gemeente Rotterdam, 2011). The 
definition of tall buildings in Rotterdam are 
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Figure 1.2. Types of reuse (own ill. based on (Remøy & Van der Voordt, 2014))

buildings with a minimum height of 70m 
(Gemeente Rotterdam, 2011). Beside the 
height limit, the municipality of Rotterdam 
has set a number of rules for the volume 
and slenderness of buildings. This is called 
the ‘Rotterdamse laag’ and means that the 
whole lower part of a building should con-
sist of the whole plot (Gemeente Rotterdam, 
2011). The upper part of the building can be 
maximum 50% of the plot in m2, unless the 
building is designed to be over 70m and the 
‘Rotterdamse laag’ is substantial public. In 
The Hague the definition of tall buildings is 
since 2009 set at 50m, as this is the height of 
the Binnenhof (Gemeente Den Haag, 2017). 
For this research, tall buildings will be de-
fined as buildings above 70m of height.

1.1.5. Synthesis

Reflecting on the numbers and if compari-
son is equal, the locations and surrounding 
metropolitan areas are taken into account. 
The numbers by Cushman & Wakefield 
(2018) include for all cities some surround-
ing cities, see Table 1.2. The vacant space at 
the municipal level, in percentage of stock, 
show that Capelle a/d IJssel and Stichtse 
Vecht are the most vacant municipalities 
for the office market in January 2018 and 
July 2018 (Cushman & Wakefield, 2018). The 
same reports show that the municipality of 
Rotterdam without it’s metropolitan area 
still has a vacancy rate above the Dutch 
average, while the other main cities of the 
Randstad are below the Dutch average 
(Cushman & Wakefield, 2018). 

Amsterdam is the only city where the va-

Table 1.2. Definition of a tall building (own ill. based on the structural visions per city and the Dutch building code)
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cancy level has increased. In Figures 1.3, 1.4, 
1.5 & 1.6 the availability and uptake percent-
ages are shown in comparison to the previ-
ous years. Even though availability decreas-
es, the uptake did not increase as much as 
in the other cities. That can explain why the 
vacancy rate in Amsterdam has increased 
slightly. It is not mentioned how much of 
the vacancy rate is defined as structural va-
cancy. According to Keeris & Koppels (2006) 
it is important to make a clear distinction 
between different types of vacancy, as that 
will derive a more accurate view. In the past 
years, the structural vacancy has been about 
60% of the total vacancy rate. 

The problem statement, terms and con-
cepts used are visualised in a conceptual 
model, see Figure 1.7. 

In this figure the direction of the research 

can be found. Even though there are mul-
tiple reuse strategies, this research focuses 
on conversion. This has lead from the trans-
formation need, due to structural vacancy in 
combination with a high demand for hous-
ing. As conversion has been researched ex-
tensively in literature, this research focuses 
on tall buildings in particular. Important is 
the comparison between the theory and 
practice of tall buildings and that of non-tall 
buildings.

Problem statement

“The Randstad in The Netherlands faces on 
the one hand structural vacancy in office 
buildings and on the other hand a grow-
ing housing shortage. Reuse strategies 
to decrease the vacancy rate of the office 
market have been researched extensively 
both inside and outside The Netherlands. 

Table 1.3. Municipalities included in the numbers (own ill. based on Cushman & Wakefield reports)

Figure 1.3. Availability and uptake office market - The Netherlands (own ill. based on Cushman & Wakefield reports)
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Figure 1.4. Availability and uptake office market - Amsterdam (own ill. based on Cushman & Wakefield reports)

Figure 1.5. Availability and uptake office market - Rotterdam (own ill. based on Cushman & Wakefield reports)

Figure 1.6. Availability and uptake office market - The Hague (own ill. based on Cushman & Wakefield reports)
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Figure 1.7. Conceptual model (own ill. based on problem statement)
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However, the challenges and opportunities 
for these reuse strategies specifically for tall 
office buildings have not been researched 
yet.”

1.1.6. Relevance
The aim of this research is to find the chal-
lenges to conversion of tall office buildings, 
focused on the four big cities in the Rand-
stad in the Netherlands, in particular Rot-
terdam. This results in the following main 
research question:  What are the challenges 
and respective solutions for the conversion 
of vacant tall office buildings into hous-
ing in the Netherlands? The outcomes of 
this research can be used as input in reuse 
strategy decision making and to imple-
ment during future conversions of tall office 
buildings to housing. The outcomes will 
address both the high vacancy rate in the 
Dutch office market and the housing short-
age in the Netherlands. This is important, 
as currently about one tenth of the office 
market is vacant and the availability rate of 
dwellings is negative (see Fig. 1.1. & Tab. 1.1.).

Social relevance
As described above, vacancy has a nega-
tive influence on a city’s image and can be 
ground for crimes. Transforming vacant 
office areas and buildings into housing can 
create a safer and more livable environment. 
By carrying out this research and possibly 
make it more attractive to convert vacant 
tall office buildings to housing can decrease 
the vacancy rate. Creating more housing, 
will also answer to the housing shortage. 
Especially in the Randstad the mid-income 
households and starters can not find a suit-
able and affordable dwelling. Transforma-
tion projects can be feasible options for de-
velopers and more housing availability can 
give these groups a better opportunity at 
the housing market. Vacancy can not only 
have a negative influence on the owner’s fi-
nances, but can also affect buildings in the 
area (Koppels, Remøy & Messlaki, 2011)

Scientific relevance 
Literature starting from 2005 (Geraedts & 
Van der Voordt, 2005) has been taken as a 
starting point for this research. This research 
follows up on existing research about trans-
forming offices to housing (Remøy, 2010; 
Remøy & Van der Voordt, 2014; De Ridder, 
2018; Bruijning, 2016). It is also based on the 
current state in The Netherlands, according 
to numbers by CBS (2018) and Cushman & 
Wakefield (2018). This is relevant, as such re-

searches can be reflected upon repeatedly. 
This research aims to add knowledge to the 
existing body of knowledge by studying tall 
buildings in particular within the context of 
conversion. This direction has been chosen, 
because the challenges to conversion of tall 
offices to housing have not been researched 
in such a context. There is still a significant 
amount of vacancy in the Netherlands. The 
demand for housing on the other hand 
keeps increasing, especially in the Rands-
tad. There is a potential for conversion within 
this context. It is interesting for practice and 
theory to know which of the tall buildings 
are vacant and what possible differences 
there are in challenges compared to build-
ings below 70m of height. In Chapter 3 and 
4 the methodology and research output will 
be elaborated. 
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1.2. Research questions

To reach the goal of this research, deter-
mine what the challenges are to conversion 
of tall buildings in particular, the following 
research questions have been developed. 

1.2.1. Main research question

What are the challenges and respective 
solutions for the conversion of vacant tall 
office buildings into housing in the Neth-
erlands? 

In this main research question there are five 
topics that form the base of this research. 
This is visualised in Figure 1.8

1.2.2. Sub-questions
To answer the main question, a set of 
sub-questions has been developed. For the 

research it is important to first explore the 
existing knowledge and collect that knowl-
edge in a critical summary. The first part of 
this research will consist of an extensive 

literature review and gives insight in the 
current challenges and past research to 
conversion of office buildings. The first part 
will also include desk research to structural 
vacancy to complete the background of this 
research. Thereafter the perspective shifts 
to tall buildings. First, it will be indicated 
which of the tall buildings are structurally 
vacant and if they have a potential for con-
version. These tall buildings can be used as 
case studies together with completed cases 
of conversion. Comparing different cases 
to find the differences between conversion 
of office buildings to housing and conver-
sion of tall office buildings to housing. The 
boundaries of the research are within the 
fields of vacancy in the office market, short-
age of housing and conversion of tall build-
ings. 

1.  What defines an office and what are the current office sub-markets in Amster-
dam, 
 Rotterdam & The Hague?
2. What are the causes and effects of structural vacancy? 
3.  What are the challenges of the conversion of office buildings to housing on 
 economical, legal, technical and social level? 

Figure 1.8. Research framework (own ill. based on research questions)
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4.  What are possible solutions to cope 
with the challenges of conversion of office 
 buildings to housing?
5.  What are the differences in chal-
lenges and possible solutions of the con-
version of 
 tall office buildings to housing on 
economical, legal, technical and social 
level? 

1.3. Research output

1.3.1. Report structure
This research consists of two main parts, 
being: 
 1. Explanatory literature study to give 
 an understanding of the stakehold
 ers involved, an overview of challeng
 es and barriers researched and an 
 insight in opportunities from front
 runners. 
 2. Empirical research consisting of 
 case study analyses

The report however is structured in five 
chapters and appendices, being: 
 1. The research foundation
 2. Literature study
 3. Methodology 
 4. Empirical research
 5. Conclusion, discussion and reflec
 tion
 Appendices

First, the problem statement leads to a lit-
erature study, where the context and dif-
ferent definitions have been explained by 
analysing existing literature. In the method-
ology chapter, both the literature study and 
empirical research methods are explained. 
The methodology chapter leads into the 
empirical research. The report is concluded 
with a conclusion, where after discussion is 
opened. The report ends with a reflection 
on both the research itself as the process. 
Enclosed in the report are the appendices. 

1.3.2. Goals and objectives
The outcomes of this research will have a so-
cietal and scientific relevance as explained 
in section 1.6. The aim of this research is to 
find the challenges to conversion of tall 
office buildings and more important, ex-
plore the possible solutions. An objective to 
this research, is that it should be more than 
just a summary of what already has been 
researched in literature. The outcomes of 
this research should be fit for appliance by 
practice. The idea is to find out which chal-

lenges make it impossible on economic, 
legal, technical or social level to transform 
tall offices to housing at the moment. Then 
it is possible to find out which tall office 
building that are currently vacant can turn 
into profitable housing projects. 

1.3.3. Deliverables
All of the deliverables should be document-
ed in detail in a final report. The aim of this 
report is to give an overview of challenges 
and possibilities to the conversion of tall 
buildings in particular. 

1.3.4. Dissemination and audiences
The outcomes of this research can be used 
for owners of tall vacant office buildings to 
help guide them in the reuse strategy de-
cision making, by giving a clear overview of 
possible challenges that may arise and pos-
sible solutions to those challenges. Other in-
terested parties could be municipalities, the 
governments and associations, as the out-
comes may give new insights in the legal 
and economical challenges and opportuni-
ties. Finally, the outcomes are interested for 
other researchers in the same field as input 
or to compare findings. Other academic 
may be interested to carry out follow-up re-
search, if this research indicates a demand 
for that. Therefore this research is meant for 
both theory and practice. 
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2. Literature 
study
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2.1. Office buildings and environ-
ments

This chapter aims to clarify what is meant 
with a tall office building within the context 
of this research. It explains the definition of 
an office building, gives an overview of the 
different office typologies, a historical in-
sight in the rise of tall buildings and inves-
tigates the different office environments in 
Amsterdam and Rotterdam. 

2.1.1. Office buildings
Overall, an office is seen as a place of busi-
ness. According to the Google dictionary, 
an office building is a building that con-
tains the offices of one or more companies. 
According to the Cambridge dictionary, 
an office building is a large building that 
contains offices. For this research, an office 
building is a building that contains offices 
of one or more companies. However, this re-
search focuses on tall office buildings with 
the definition of tall given in Section 1.4. 

2.1.2. Classifications 
In literature and relevant platforms, three 
main classes of office buildings are ex-
plained, being class A, B and C (Bouwinvest, 
n.d.; Day, 2019; Staples, 2016). This classifica-
tion is mostly used by brokers and clients 
(Staples, 2016). Class A contains the high-
est-quality office spaces on the market (Day, 
2019). This means high quality in location, 
aesthetics, amenities and technical aspects 
(Day, 2019). The rental rates for this class are 
often higher than the city’s average rents 
(Day, 2019). An example in the Netherlands 
is the Zuid-As in Amsterdam. Class B build-
ings are considered decent in amenities 
and technical aspects, but do not always ful-
fill the location or aesthetics demands (Day, 
2019). They are often located at the edge 
of financial districts or in the suburbs (Day, 
2019). Class B buildings are mostly older 
than Class A buildings and can experience 
some deterioration, therefore the rents are 
average or a little higher (Day, 2019). Anoth-
er source mentions that Class B buildings 
can also be newly built located in second-
ary locations or older buildings on prime 
locations (Staples, 2016). Class C consists of 
the poorest-quality structures in the least 
desired areas (Day, 2019). They often need 
major repairs or a complete renovation and 
the rents will be below average (Day, 2019). 
The classifications are visualised in Figure 
2.1. 

2.1.3. Typologies
Beside the classification of office buildings, 
there are also typologies defined of office 
space itself, which is more common in the 
Netherlands than the office classifications 
The typologies involves the office space itself 
and the different ways of working in offices. 
The office plans and ways of working are 
closely related, see Table 2.1 and Figure 2.2. 
In practice, combinations of the office plans 
and office spaces can be found. The expla-
nations below give an overview of common 
situations which are available in the office 
market. Another typology of office buildings 
is the aesthetic appearance and functional-
ity changes over time, see Table 2.2.

The office lay-out can also be divided into 
two kinds of typologies concerning the floor 
plans, according to Schenk (2009). The two 
types of office buildings researched are: 
corridor and center core. A single or double 
corridor building are normally horizontally 
orientated and a center core building is ver-
tically orientated (Schenk, 2009). For this re-
search, tall buildings will most likely have a 
center core and non-tall buildings a corridor 
typology. Both typologies can consist of pri-
vate offices, an open plan or a combination 
of those (Schenk, 2009).  

In the Netherlands, according to Van Meel 
(2000), offices tend to have a shallow floor 
plan. This is beneficial for the work environ-
ment, as most desks will be in proximity of 
a window (Van Meel, 2000). In the Neth-
erlands the use of space per employee is 
higher than for example the UK, as in the 
UK are more mass open plans common 
(Van Meel, 2000). 

2.1.4. Office sub-markets
Inner city office locations can be divided 
into different office environments. Each of 
these environments have their pros and 
cons. The top environments are normally 
located in environments that have a high 
intensity of offices, are easily accessible 
and offer facilities such as restaurants and 
shared spaces for employees. These envi-
ronments are attractive for companies and 
therefore more expensive and scarce in 
availability, especially in Amsterdam (Kleve, 
2019). Innovation districts are areas where 
offices and companies of the same exper-
tise house. Sometimes beside offices, also 
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Figure 2.1. Classification of office buildings (own ill. based on Day (2019), Bouwinvest (n.d.) and Staples (2016)) 

Table 2.1. Types of office space (own ill. based on Squarefoot (n.d.) & Van Meel, 2000)

Figure 2.2. Office plans and related spaces (own ill. based on Harness (2018), Squarefoot (n.d.) & Van Meel, 2000) 
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educational functions are housed there. 
The objective for innovation districts is to 
stimulate knowledge transfers and accel-
erate start-ups (Veer, 2016). Multi-modal 
nodes are environments that are attractive 
because of their high accessibility (Van der 
Doelen, 2016). 

2.1.5. Tall office buildings
In the Netherlands, most office buildings 
are considered low to medium tall in height 
(Rijksoverheid, 2013; Van Meel, 2000). Most 
of the Dutch high-rise is situated in Rotter-
dam, outskirts of Amsterdam and since the 
nineties also in other cities (Rijksoverheid, 
2013; Van Meel, 2000). Tall buildings have a 
range of reasons for construction, including: 
trends, ways of working and office layout, 
construction, architecture and technical 
possibilities. A trend is the corporate identi-
ty trend of the eighties and nineties, which 
offices were often located in business parks 
(Rijksoverheid, 2013). The tallest building of 
the Netherlands is the Maastoren in Rotter-
dam with 164 meters, but at the moment of 
writing the Zalmhaven is under construc-
tion and will be completed in 2021 with 212 
meters (CTBUH, 2019). In Table 2.4 a list of 
the 20 tallest buildings in the Netherlands 
can be found. 

An explanation for the amount and location 
of tall buildings in the Netherlands is the 
Dutch urban setting (Van Meel, 2000). Most 
Dutch cities have a historical centre, which 
sometimes also is a conservation area (Van 
Meel; Vaughan Bowden, 1998). The Dutch 
urban planning also plays a role, as it is 
common to preserve the existing historical 
content of cities (Van Meel , 2000). The mu-
nicipalities tend to disapprove of buildings 
that will limit the sight of religious,  public 
and historical buildings (Van Meel, 2000). 
One of the main reasons that Rotterdam 
is an exception, is because most of Rotter-
dams historical city center was bombed 
during the second world war.  The Nether-
lands is also known for participatory plan-
ning, which means that there can be an 
opposition from locals on projects in devel-
opment (Van Meel, 2000; DEGW, 1998). 

2.1.6. High-rise in the urban setting
The development of tall buildings contains 
more risks than low-rise buildings (Zand-
belt &vandenBerg, 2008). High-rise often 
has an influence on the surrounding area, 
both visually as in terms of livability (Zand-
belt &vandenBerg, 2008). In a recent Dutch 

Tv-show, architect Sjoerd Soeters, designer 
Fenna Haakma & writer Murat Isik discuss 
the possible pro’s and con’s of living in a 
tall building. It is discussed that high-rise 
residential towers are often anonymous, 
as each resident has its own cell (Soeters, 
Haakma & Isik, 2020). It is possible to meet 
people in the corridors or on the galleries, 
but it is unsure if these people are guests or 
residents (Soeters, Haakma & Isik, 2020). Ac-
cording to Soeters (2020), the human scale 
should be taken into account, as otherwise 
the relationship between buildings and 
people can disappear. An example is the Bi-
jlmer, where an advantage is a lot of green 
in the area, but the human scale is forgot-
ten. To also ensure a safe environment, the 
building or complex should include a mix 
of residents (Soeters, Haakma & Isik, 2020). 
Often, tall residential buildings consist of 
small units, to keep them affordable (Soet-
ers, Haakma & Isik, 2020). 

However, high-rise dwellings can be suc-
cessful when situated in an center area or 
node, where the ground floor is already 
lively (Soeters, Haakma & Isik, 2020). The 
ground floor is the place where the build-
ing and the city come together (Zandbelt 
&vandenBerg, 2008). Important factors for 
the ground floors of - especially- high-rise 
are: the public space, transparency, func-
tion, parking, shadow, wind, floor height 
and design (Zandbelt &vandenBerg, 2008). 
In Table 2.5 an overview is given of pros and 
cons of high-rise from the perspective of 
different stakeholders. 

In the Netherlands, the bigger cities have a 
vision on high-rise included in their struc-
tural visions. The cities’ profiles both influ-
ence and are influenced by these visions. 
(Zandbelt &vandenBerg, 2008). For example 
in Amsterdam the historical city and restric-
tions from Schiphol Airport define the pro-
file, whereas in The Hague the center con-
tains more high-rise. In Rotterdam the river 
works as a center (Zandbelt &vandenBerg, 
2008). The concentrations of high-rise may 
also differ, which can be seen in Figure 2.5. 
(Zandbelt &vandenBerg, 2008).  In Amster-
dam, Rotterdam and The Hague, the high-
rise is mainly located in clusters. However, in 
different parts of the city, the urbanity per 
high-rise environment can differ. This can 
be seen in Figure 2.6, with Amsterdam as 
example (Zandbelt &vandenBerg, 2008). 

On international level, the Dutch high-rise is 
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Table 2.2. Aesthetic appearance of offices over time  (own ill. based on Rijksoverheid, 2013))

Figure 2.3. Floor plan typologies (own ill. based on Schenk (2009) & Zandbelt &vandenBerg (2008))

Table 2.3. Different office environments and examples in Amsterdam and Rotterdam (own table based on (Ge-
meente Amsterdam, 2019b; Gemeente Rotterdam, 2016))
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considered mid to low-rise (Zandbelt &van-
denBerg, 2008). In the ‘70s there was a stop 
in high-rise development, but nowadays 
especially in the bigger cities, high-rise is 
being developed again (Zandbelt &vanden-
Berg, 2008; CTBUH, 2019). The top 10 skylines 
worldwide and in Europe can be found in 
Table 2.6 for comparison withe international 
high-rise environment. 

2.1.7. Sub-conclusion

Office buildings
Overall, an office is seen as a place of busi-
ness. For this research, an office building 
is a building that contains offices of one or 
more companies. 

Classifications 
In literature and relevant platforms, three 
main classes of office buildings are ex-
plained, being class A, B and C, which is 
mostly used by brokers and clients. Class A 
contains the highest-quality office spaces 
on the market in both building an location. 
Class B buildings are considered decent in 
amenities and technical aspects, but do not 
always fulfill the location or aesthetics de-
mands. Class C consists of the poorest-qual-
ity structures in the least desired areas. The 
classifications are visualised in Figure 2.1. 

Typologies
Beside the classification of office buildings, 
there are also typologies defined of office 
space itself, which is more common in the 
Netherlands than the office classifications 
The typologies involves the office space 
itself and the different ways of working in 
offices. The office plans and ways of work-
ing are closely related, see Table 7.1 and 
Figure 7.2. In practice, combinations of the 
office plans and office spaces can be found. 
Another typology of office buildings is the 
aesthetic appearance and functionality 
changes over time, see Table 5.7. The office 
lay-out can also be divided into two kinds 
of typologies concerning the floor plans, for 
example a corridor and center core. In the 
Netherlands, offices tend to have a shallow 
floor plan. This is beneficial for the work en-
vironment, as most desks will be in proxim-
ity of a window.

Office sub-markets
Inner city office locations can be divided 
into different office environments. Each of 
these environments have their pros and 
cons. Figures 2.7. , 2.8 . and 2.9. show the 

office sub-markets in Amsterdam, Rotter-
dam and The Hague. 

Tall office buildings
In the Netherlands, most office buildings 
are considered low to medium tall in height. 
Most of the Dutch high-rise is situated in 
Rotterdam, outskirts of Amsterdam and 
since the nineties also in other cities. An 
explanation for the amount and location 
of tall buildings in the Netherlands is the 
Dutch urban setting. Most Dutch cities have 
a historical center, which sometimes also is 
a conservation area.

High-rise in the urban setting
The development of tall buildings contains 
more risks than low-rise buildings and high-
rise often has an influence on the surround-
ing area, both visually as in terms of liva-
bility. However, high-rise dwellings can be 
successful when situated in an center area 
or node, where the ground floor is already 
lively. In Table 2.5  an overview is given of pros 
and cons of high-rise from the perspective 
of different stakeholders. In different cities, 
high-rise can vary in city profile and con-
centration. On international level, the Dutch 
high-rise is considered mid to low-rise.

Figure 2.4. High-rise in city profiles: Amsterdam, 
Rotterdam & The Hague (own ill. based on municipal 
structural visions & Zandbelt &vandenBerg (2008))
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Table 2.4. List of 20 tallest buildings in the Netherlands (own ill. based on CTBUH (2019))
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Table 2.5. Pros and cons of high-rise from the perspective of different stakeholders (own ill. based on Zandbelt 
&vandenBerg (2008))
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Figure 2.5. High-rise concentrations (own ill. based on andbelt &vandenBerg (2008))

Figure 2.6. High-rise environments & urbanity (own ill. based on Zandbelt &vandenBerg (2008))

Figure 2.7. Office environments Amsterdam (own ill. based on Cushman & Wakefield (2018) & municipalities)
Figure 2.8. Office environments Rotterdam (own ill. based on Cushman & Wakefield (2018) & municipalities)
Figure 2.9. Office environments The Hague (own ill. based on Cushman & Wakefield (2018) & municipalities)

Table 2.6. Top 10 skylines worldwide & Europe (own ill. based on Zandbelt &vandenBerg (2008))
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2.2. Structural vacancy

In the problem statement of this report, 
the vacancy rates and trends of the Neth-
erlands are compared with those in the 
Randstad area. However, for this research it 
is also important to know why buildings are 
structurally vacant and what effect this has 
on the surrounding area. This will also give 
the vacancy rates more background and 
meaning. 

2.2.1. Causes
The vacancy-risk meter, developed by Ger-
aedts & Van der Voordt (2003) has indicated 
the main factors that can increase the risk 
of vacancy, including: deteriorated location, 
lack of parking space and poor accessibility 
(Geraedts, Van der Voordt & Remøy, 2017). 
Also financial decisions can have an impact 
on -already vacant- buildings. Private par-
ties are often cautious when it comes to 
conversion or renovation of buildings, as 
there is uncertainty about the financial via-
bility (Plasterk, 2009; Bruijning, 2016). Other 
research from Geraedts & Van der Voordt 
(2005) shows a table consisting of poten-
tial rental problems. In former literature, 
this is categorized mainly over economic, 
legal, technical and aesthetic level, with an 
interrelation of all levels. For this research, 
the categories  legal, economic, technical 
and social level and are also often interrelat-
ed. This is done, because most causes and 
effects of vacancy have a societal impact 
(De Jong, 2009; Koppels et al., 2011; Remøy, 
2010). When it is hard to find a new tenant, 
owners can lower their rent to make it fi-
nancially more attractive for future tenants. 
However, a lower rent can at a certain point 
make the operation of the building more 
expensive than the operation of an empty 
building without revenues (Bruijning, 2016, 
p. 29). Especially office buildings construct-
ed between 1960 and 1980 are sensitive to 
vacancy, as these buildings often lack in 
technical quality, functional quality, energy 
ambitions and esthetic identity (Geraedts & 
Van der Voordt, 2005). As this source comes 
from 2005 and this report is written in 2019, 
the construction years may have changed. 
Currently structural vacant tall buildings 
in Rotterdam for example are constructed 
mainly in the seventies to the zeros, as can 
be seen in Appendix 4. Other causes for va-
cancy in the Netherlands are for example 
the new ways of working, called: Het Nieuwe 
Werken (HNW). This way of working stands 
for more collaborating, combining work 

with leisure and work with flex places and 
in different locations (Berlee, 2012). HNW 
requires overall less square meters in office 
space. This is also an example of a building 
becoming obsolete, as the behavioural as-
pects are not fit anymore due to a change in 
use (Thomsen & Van der Flier, 2011). Beside 
behavioural aspects, a building can also 
become obsolete due to the physical as-
pects. This can be caused by poor design 
or maintenance (Thomsen & Van der Flier, 
2011).. Obsolescence can result in vacancy or 
a need for either demolishment or transfor-
mation (Thomsen & Van der Flier, 2011).

2.2.2. Effects
In a graduation report by Bruijning (2016) it 
is stated that structural vacancy is a signif-
icant problem for the quality of the urban 
area. One of the consequences of vacant 
areas, is that places will be avoided as they 
seem unsafe and insecure (De Jong, 2009; 
Bruijning, 2016). Furthermore, areas con-
sisting of multiple vacant buildings often 
attract criminal activity such as vandalism, 
burglaries or illegal housing (Remøy & Van 
der Voordt, 2007). The effect is that citizens 
will make less use of the public space as a 
social space. In Adams & Tiesdell (2010) it 
is concluded that people are necessary in 
urban areas for a place to be successful, 
therefore it is important that areas feel safe. 
Another negative effect of structural vacan-
cy, is that other businesses tend to move out 
of the area as well (De Jong, 2012). As may 
got clarified, is that all these effects are in-
ter-related to one another. 

2.2.3. Strategies in practice
In Amsterdam, Rotterdam and The Hague 
the municipalities are highly present and 
stimulate transformations to deal with both 
the vacancy of offices, the housing short-
age and high-rise. This section explains the 
municipalities’ main learning points from 
previous transformations and main focus 
points for future transformations. As well as 
their vision on high-rise in their cities. 

Amsterdam
In Amsterdam some areas the municipality 
even plans to create more office space, for 
example in: Zuidas, Arenapoort, Sloterdijk 
Centrum, Amstelstation, Amstel III & Noord 
(Gemeente Amsterdam, 2019c; interviewee 
3). The scenario for 2019-2026 is the develop-
ment of 1,4 million m2 offices and the with-
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drawal of 350.000 m2, the lather possible 
with transformation (Gemeente Amster-
dam, 2019c). The concentration of transfor-
mation projects can be found in Sloterdijk 
Centrum and Arenapoort (Gemeente Am-
sterdam, 2019c). The highest concentration 
of structurally vacant office building can be 
found in Zuidoost, Noord and Nieuw-West 
(Gemeente Amsterdam, 2019c; interviewee 
3). 

The demand for dwellings is extremely high, 
especially on mid and social level dwellings. 
To make sure that these are developed, the 
40-40-20-rule is active. This means that for 
each development, 40% social housing, 40% 
mid level and 20% high segment need to be 
realised. This rule also creates a mix. 

Amsterdam’s vision on high-rise is strongly 
influenced by the restrictions of Schiphol 
Airport (interviewee 3). 

Rotterdam
Rotterdam had 20% vacancy in office build-
ings, which was the reason the transforma-
tion of office buildings was a priority (in-
terviewee 7). The focus was mainly on the 
transformation of deteriorating office build-
ing (interviewee 7).  The hospitality sector 
has boosted transformation (interviewee 7). 

As there is currently a high amount of 
smaller dwellings, the focus lays on creating 
dwellings bigger as 50m2 (interviewee 7). 

Rotterdam’s vision on high-rise is a de-
crease in height towards the river Maas and 
some specific and compact clusters in parts 
of the city (Zandbelt &vandenBerg, 2008). 
The clusters are: Weena, Wijnhavengebied, 
Wilhelminapier and Parkstad (Zandbelt & 
vandenBerg, 2008; CBTUH, 2019). 

The Hague
From 2010 the need for transformation 
was high, to decrease the vacancy in The 
Hague (interviewee 8). The goal was to 
transform 75.000 m2 per year, which was 
easily achieved each year (interviewee 8). 
However, nowadays the demand for offices 
has risen as well and therefore each trans-
formation development will be more criti-
cally analysed (interviewee 8). The vision is 
to even develop more offices in the future 
(interviewee 8). 

2.2.4. Sub-conclusion

Causes
In former literature, the  causes for vacan-
cy are categorized mainly over economic, 
legal, technical and aesthetic level, with an 
interrelation of all levels. For this research, 
the categories  legal, economic, technical 
and social level and are also often interrelat-
ed. This is done, because most causes and 
effects of vacancy have a societal impact. 
The main causes for structural vacancy are: 
deteriorated location, lack of facilities, poor 
accessibility, rental problems, lack of techni-
cal or functional quality and an unsatisfying 
energy efficiency. 

Effects
Structural vacancy is a significant problem 
for the quality of the urban area. The main 
effects of structural vacancy are: places will 
be avoided as they seem unsafe and inse-
cure, areas consisting of multiple vacant 
buildings often attract criminal activity such 
as vandalism, burglaries or illegal housing  
and other businesses tend to move out of 
the area as well. As may got clarified, is that 
all these effects are inter-related to one an-
other. 

Strategies in practice
In Amsterdam, Rotterdam and The Hague 
the municipalities are highly present and 
stimulate transformations to deal with both 
the vacancy of offices, the housing shortage 
and high-rise. 

In Amsterdam some areas the municipal-
ity even plans to create more office space. 
Meanwhile the demand for dwellings re-
mains extremely high, especially on mid 
and social level dwellings. Amsterdam’s 
vision on high-rise is strongly influenced by 
the restrictions of Schiphol Airport.

In Rotterdam, the focus was mainly on 
the transformation of deteriorating office 
building. The hospitality sector has boosted 
transformation. As there is currently a high 
amount of smaller dwellings, the focus lays 
on creating bigger dwellings. Rotterdam’s 
vision on high-rise is a decrease in height to-
wards the river Maas and some specific and 
compact clusters in parts of the city. 

In The Hague the demand for offices has 
risen as well and therefore each transfor-
mation development will be more critically 
analysed. The vision is to even develop more 
offices in the future. 
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2.3. Conversion

In this research, the adaptive reuse strategy 
conversion is one of the main focus points. 
This chapter aims to explain the terminolo-
gy, challenges and solutions to conversion. 

2.3.1. Terminology
In literature, the terminology regarding this 
research can be quite confusing. Accord-
ing to Campbell (1996): “Adaptive reuse is 
the term used to refer to the conversion of 
an existing property to accommodate the 
requirements of a new tenant”. Conversion 
means the transformation of a building to 
a new function (Remøy & Van der Voordt, 
2014). Bullen & Love (2010) describe adaptive 
reuse as a process to improve the financial, 
environmental and social performance of a 
building (Langston et al., 2007; Bullen, 2007). 
In other words, a process that changes a 
disused or ineffective building into a build-
ing that can be used for a different purpose 
(Department of Environment and Heritage, 
2004). In this context, that means the con-
version of offices to housing. In this research 
the term transformation is also used, with 
the same meaning as conversion. 

2.3.2.  Challenges
The challenges of conversion in general 
have been widely investigated in literature. 
A checklist consisting of potential risks has 
been set up by De Vrij (2004) and has been 
revised with the use of a cross-case analy-
sis by Remøy & Van der Voordt (2007). The 
initial checklist consisted of a distinction be-
tween location and market challenges and 
building challenges (De Vrij, 2004). The re-
vised checklist resulted in defined risks and 
are based on market, location and building 
challenges taken as a whole. The risks can 
occur on legal, financial, technical and func-
tional/architectonic level (Remøy & Van der 
Voordt, 2007). For this research, the decision 
has been made to merge the functional/
architectonic level with technical level and 
add social level. This has been done, because 
another function adds another dimension 
of living into the area and that can have its 
own challenges. 

Economic level
The main challenge to all developments is 
often the profit, or lack of. Location plays a 
big role in the potential value of the current 
building and after conversion or renovation. 
This is mentioned in Geraedts et al. (2017), 
the surrounding area of a building can 

make the location itself being attractive or 
not. Structurally vacant offices always cost 
money, as there is an interruption of income 
streams (Geraedts et al., 2017; Remøy & Van 
der Voordt, 2007). Even if temporary tenants 
are found and selected for the building, the 
temporary rents are often reduced to make 
renting the place more attractive (Geraedts 
et al., 2017). If renovation or conversion is 
needed, costly improvements are necessary 
to bring the building to the current quality 
standards (Geraedts et al., 2017). Another fi-
nancial challenge is that conversion and its 
development are cost and time consuming, 
due to possible asbestos (Remøy & Van der 
Voordt, 2007). 

Legal level
Changing the use of the building requires 
a change in zoning and/or land-use plan. 
Lengthy permit procedures are common 
for building projects. A change to dwellings 
in the land-use plan is by most municipali-
ties normally granted, as dwellings improve 
the area (Schenk, 2009). 

In the Netherlands on building law there is 
the Dutch Building Code. The main aspects 
that are affected by conversions are: (fire) 
safety, health and environment and usage 
(Schenk, 2009). High-rise are buildings with 
a residential area above 70m (Bouwbesluit, 
2012). There are no specific restrictions for 
buildings over 70m in terms of fire safety, 
but local government has to guide high 
rise (re-)development and provide advice 
and checks for necessary safety restrictions 
(Bouwbesluit, 2012; Van Oss, 2007). Other re-
strictions in relation to the height and fire 
safety are: at least two fire lifts -to be used 
by the fire brigade-, above 100m a sprinkler 
installation is mandatory and above 13m 
the construction should be 120 minutes 
fire safe (Bouwbesluit, 2012; Van Oss, 2007). 
In relation to these restrictions it is studied 
that the fire-precautions and noise-level 
prescriptions of the Dutch Building Code 
are sometimes impossible to meet (Remøy 
& Van der Voordt, 2007). However, conver-
sion projects are not seen as newly built, but 
existing built, and therefore less strict rules 
can apply (Bouwbesluit, 2012). 

In and around Amsterdam there is also 
the Luchthavenindelingsbesluit, which is 
a document that states per area what the 
height restrictions are concerning the air-
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plane routes (Luchthavenindelingsbesluit 
Schiphol, 2002). 

Technical level
Geraedts et al. (2004) mentions that build-
ing factors play a significant role in the chal-
lenges to conversion. In the Dutch Building 
Code there are different functional and 
technical requirement for offices and res-
idential areas (Bouwbesluit, 2012). This can 
cause the building structure of a conversion 
project being incorrect or incomplete in 
terms of: insufficient thermal and acous-
tic insulation in the facades, insufficient 
daylight for housing, inadequate acoustic 
insulation of the floors and an insufficient 
amount of shafts available (Remøy & Van 
der Voordt, 2007; Wilkinson & Remøy, 2017). 
The main structure and/or foundation of 
the building can be inadequate or poor, 
contain thin floor not suitable for insulation 
and no possibility for extra shafts (Remøy & 
Van der Voordt, 2007; Wilkinson & Remøy, 
2017). For a residential area there are also 
other parking norms stated as for office 
areas (Schenk, 2009). Municipalities state 
these norms themselves and make a divi-
sion between inner city locations and city 
border locations. In the graduation report 
by Schenk (2009) he explains three possible 
scenarios regarding cars. In 2016 CBS mea-
sured the Dutch average being 0,9 cars per 
household, Amsterdam 0,4 and Rotterdam 
0,6. This means the car usage has decreased 
since the report by Schenk in 2009. When it 
comes to tall buildings, the Dutch Building 
Code contains extra requirements based 
on building height, which can be found in 
Figure 2.10. Zandbelt &vandenBerg, 2008). 

Social level 
Place, environment and atmosphere are 
important aspects which make a location 
livable (Adams & Tiesdell, 2012). Often vacant 
office buildings are situated in business 
parks: large scale developments outside of 
the city (Baird, 2019). These areas are mo-
no-functional and considered not fit for 
housing (Geraedts et al., 2017). This has to do 
with the lack of needed functions for dwell-
ings, such as supermarkets and schools 
(Schenk, 2009). In his report, Schenk (2009) 
mentions a function mixed area as a veto 
criterion: no function mixed area, no single 
building transformation. This causes the 
challenge that the whole area needs to be 
transformed when structurally vacant office 
buildings are located in business parks (Ger-
aedts et al., 2017; Avidar et al., 2007; Smit, 

2007; Koppels et al., 2011). However, border 
areas of business parks are interesting for 
conversion, as these locations can be more 
easily attached to the surrounding neigh-
bourhoods (Schenk, 2009). As mentioned, 
buildings that are structurally vacant can 
deteriorate the whole surrounding area in 
terms of atmosphere. A challenge is that 
owners sometimes choose consolidation to 
trigger the municipality to receive stimula-
tion. Even though conversion in business 
parks and outskirts of cities are not that 
common, conversion from offices to hous-
ing in city centers are considered a valued 
enlargement to the current stock (Geraedts 
et al., 2017). The social level a challenge that 
occurs is also the mobility changes over 
the past few years (Savills Research, 2019). 

Figure 2.10. Requirements based on building height 
(own ill. based on Zandbelt &vandenBerg (2008))
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A trend is the commuting by train getting 
more popular than the car in combination 
with the commuters maximum distance is 
increasing (Savills Research, 2019). 

On building level a social challenge is the 
difference in living in high rise buildings as 
opposite to non tall buildings. Jane Jacobs 
(1961) describes this as a negative influence 
on the urban image, as high rise tends to 
have empty corridors opposite to a high liv-
ability in streets on ground level. Gentrifica-
tion, with its positive and negative effects on 
the environment, also has an influence on 
social level. In a report by Nanninga (2017) 
it is mentioned that former office locations 
that are being transformed often have a 
positive effect on the environment. This is 
an effect on social level, as the livability rises 
in such areas. 

In the research ‘Out of Office’ by Remøy 
(2010), an overview is given of possible risks 
for transformation projects. This can be seen 
in Table 2.7. 

2.3.3. Stakeholder analysis
A general stakeholder analysis has been 
carried out by first collecting data from lit-
erature. Followed by analysing completed 
conversion projects and finding out the 
main stakeholders involved. This section 
of the literature study is needed to form a 
background and know which stakeholders 
have an influence and interest. 

Stakeholders involved
To indicate who are the stakeholders in-
volved in conversion projects, it is important 
to know what the definition is of a stake-
holder. In literature this is and has been a 
vague definition, as each person has a dif-
ferent perspective. The definition by Jepsen 
(2008) fits a building project, as it includes 
for example the neighbours: ‘a person or 
a group of persons, who are influenced by 
or able to influence the project’ (Freeman, 
1984; Andersen, 2005). The neighbours are 
stakeholders that can be affected, but may 
not have a direct power. This is an opposite 
definition as given by Bryson (2004). Ger-
aedts et al. (2004) mentions initially two 
main parties involved in conversion proj-
ects, being: building owners and profes-
sional advisors. This includes: pension funds, 
investors, insurance companies, real estate 
managers, facility managers, project devel-
opers and architect. These stakeholders are 
always in some way involved in construction 

projects. 

Power and interest 
A hypothesis from practice is: business as 
usual, but over the different stages of the 
construction project, the involvement shifts 
and differs from other construction proj-
ects. However, all construction projects have 
some project specific aspects in relation to 
the stakeholders involved. 

2.3.4. Opportunities
According to Schenk (2009) a huge oppor-
tunity to conversion of tall buildings is the 
view that comes with high-rise dwellings. 
The view can give dwellings a higher quality 
and taller buildings have an easier to con-
vert building type compared to horizon-
tal oriented buildings (Schenk, 2009). In a 
paper by Wilkinson & Remøy (2017), physical 
building characteristics that positively affect 
the adaptive reuse potential are discussed. 
Tall buildings are more common to have 
most of these aspects, such as: columns, an 
over dimensioned structure and an excess 
number of elevators.  

2.3.5. Sub-conclusion

Terminology
In this context, adaptive reuse means the 
conversion of offices to housing. In this re-
search the term transformation is also used, 
with the same meaning as conversion. 

Challenges
In the research ‘Out of Office’ by Remøy 
(2010), an overview is given of possible risks 
for transformation projects. This can be seen 
in Figure 2.x. In this research, the challenges 
are categorized on: economic, legal, techni-
cal and social level. 
Stakeholder analysis
These stakeholders are always in some way 
involved in construction projects: pension 
funds, investors, insurance companies, real 
estate managers, facility managers, project 
developers and architects. The neighbours 
are stakeholders that can be affected, but 
may not have a direct power. 

Opportunities
A huge opportunity to conversion of tall 
buildings is the view that comes with high-
rise dwellings. Physical building character-
istics can also positively affect the adaptive 
reuse potential. 
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Table 2.7. List of possible risks in transformation projects (own ill. based on Remøy (2010))
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2.4. Theoretical famework

First the causes and effects of structural 
vacancy have been researched. Thereafter 
the main stakeholders involved have been 
analysed, as their power and interest can 
affect the challenges and solutions of trans-
formation projects. Followed by the chal-
lenges and solutions that have already been 
indicated and explored in literature, this will 
result in the theoretical framework. 

The literature study has been translated into 
a theoretical framework, see Figure 2.11. As 
can be seen, the causes and effects of struc-

turally vacant buildings can occur in a loop. 
That is because structurally vacant build-
ings can cause other buildings in the sur-
rounding area to become vacant as well. On 
the right side of the figure below the main 
challenges and opportunities/solutions  to 
conversion are stated. They are categorised 
by: legal, economic, technical and social 
challenges and opportunities/solutions. 

Figure 2.11. Theoretical framework (own ill. based on literature study)

45Challenges to reuse of tall office buildings in the Netherlands



2.4.1. Overview challenges 
The literature and list of possible risk by 
Remøy (2010) have been adapted into a list 
of possible challenges in transformation 
projects. The risks were categorized on legal, 
financial, technical and functional/architec-
tonic level (Remøy & Van der Voordt, 2007). 
For this research, the decision has been 
made to merge the functional/architecton-
ic level with technical level and add social 
level. This has been done, because another 
function adds another dimension of living 
into the area and that can have its own chal-
lenges. An overview of possible challenges 
can be found in Table 2.8.

The challenges that may occur on econom-
ic level are related to the project’s finances 
and the challenges that have an influence 
on the finance, such as: the financial feasi-
bility. 

On legal level, the challenges are related to 
the rules and regulations of construction 
and the context of the project’s location. 
In the Netherlands each city has its own 
vision about the built environment and 
overall there are the Dutch Building Code 
requirements. Unforeseen aspects, like soil 
pollution and asbestos, can beside legally 
in terms of safety also form a financial chal-
lenge. 

The technical challenges that can occur are 
mainly related to the Dutch Building Code 
requirements and the dimensions, lay-out,  
floor height and the state/quality of the ex-
isting structure. 

The challenges that can occur on social 
level are related to the area and the effect 
of the transformation project. The decision 
to transform can be based on the amount 
of existing facilities or the project can ask for 
certain facilities to be realised. 

2.4.2. Overview opportunities
For the opportunities, the same level has 
been chosen to categorize them. The term 
opportunities is used in stead of solutions, 
as some aspects can benefit and facilitate 
transformation projects, but are not directly 
solutions to an existing challenge. 

On economic level, it is stated that a whole 
area can be boosted by a transformation 
project. The other way around, sometimes 
an area redevelopment is needed to create 
the necessary facilities like shops and public 

transport access which are needed for 
dwellings. 

An opportunity in legal level can be the col-
laboration and initiative from the munici-
pality. 

It is mentioned that a technical challenge 
can be the dimensions, lay-out,  floor height 
and the state/quality of the existing struc-
ture. However, the existing building can also 
be an opportunity, if the lay-out and dimen-
sions for example are fit for transformation 
to dwellings. 

Area redevelopment can be an accelerator 
for transformation projects. The housing 
market in a city or country also plays a role, 
as this can make transformation projects 
attractive for developers and investors. Ever 
changing sustainability requirements can 
also be an opportunity to renovate or trans-
form a building. 

An overview of possible opportunities can 
be found in Table 2.9.
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Table 2.8. Overview possible challenges (own table based on literature study & adaptation of Remøy (2010)) 

Table 2.9. Overview possible opportunities (own table based on literature study) 
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3.  
Methodology

49Challenges to reuse of tall office buildings in the Netherlands



The research method will explain the pro-
cess from the problem statement to the 
research output. This is needed to manage, 
organize and provide insight into the re-
search that needs to be done, in order to 
answer the research questions. The first sec-
tion explains the research method between 
the problem statement and literature study. 
Thereafter the next section will cover the 
empirical research method. The method-
ological framework is giving the complete 
overview of the research process, see Figure 
3.3.

3.1. Literature study

3.1.1. Type of study
This research consists of two main parts: 
1. Explanatory literature study to give an un-
derstanding of the stakeholders involved, 
an overview of challenges and barriers re-
searched and an insight in opportunities 
from front runners. 
2. Empirical research

The empirical part will be explained in 
Chapter 3. Both parts are classified as qual-
itative research, as the main outcomes are 
described in words. Numbers are used to 
back-up facts about the real estate sector 
for example vacancy, rents and heights.

3.1.2. Methods
For understanding of the sub-markets and 
definitions of the office real estate market, 
literature will be researched. Thereafter the 
main barriers of office transformations to 
dwellings will be researched with the use 
of existing literature in this context. The 
outcomes will be categorised on economic, 
legal, technical and social level. The problem 
statement from Chapter 1 has introduced 
the topic and determined the problem 
statement. However, this literature review 
has not set all boundaries and terminolo-
gies for this research. 

The literature study will consist of four sec-
tions: 
1. Office buildings and environments
2. Structural vacancy
3. Conversion 
4. Summary

Each of these sections will provide the 
reader with the necessary information with 
the use of literature. This part of the research 
will focus more on the Randstad area, as the 
literature study forms a bridge to the empir-

ical research. 

3.1.3. Data collection
By searching the TU Delft repository, theses 
from former students within the field of 
Real Estate Management have been anal-
ysed. A more general search of relevant lit-
erature has been found by consulting the 
TU Delft and other universities repositories 
and Google Scholar. In the found litera-
ture, useful references have been used to 
research more in depth. This is also known 
as the snowball method, where one source 
can lead to multiple more sources. Study-
ing existing literature is essential for doing 
research, as stated by Bryman (2016), for 
developing a background and justification 
for the research. In the early stages of the 
research proposal, interactions with prac-
tice have been held to confirm or invalidate 
the gap in literature and can give input and 
guidance for the research and problem 
statement. 

3.1.4. Data analysis and plan
The collection of the data and the analysis 
of the data will happen in two parts, as can 
be seen in Figure 3.3. The literature study 
of part one will form the theoretical frame-
work.

3.1.5. Ethical considerations
All data collected will be handled with great 
care and all sources will be credited accord-
ing to the APA reference system. The inter-
view ethical considerations are described in 
section 3.5.

3.2. Empirical research

3.2.1. Type of study
The empirical research consists of case stud-
ies.  Analyses of completed cases of non-tall 
buildings in comparison to tall office build-
ings that have a potential for adaptive reuse 
or are successfully converted according to 
practice. Opportunities for the future will 
be explored using theory and the outcomes 
from practice. 

3.2.2. Methods 
The literature study will be the input for an 
extensive case study from practice. As cases 
from The Randstad, a non-tall building that 
has been transformed will be analysed and 
compared to a tall building that has been 
converted or with a potential for conversion. 
The non-tall building will be the control 
case and the tall building will act as the case 
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of interest. To validate the case study, sam-
pling criteria have been set. The outcomes of 
the literature study such as office locations 
and lay-outs will be part of the comparison 
points between cases. The outcomes will be 
categorised on economical, legal, technical 
and social level as well, to make comparison 
between theory and practice doable. 

3.2.3. Data collection
The data will be collected by carrying out 
case studies. Part of the data will be re-
searched from researching stakeholder’s 
websites and information from journals, ar-
ticles and newspapers. This data will prob-
ably contain general information, thus the 
majority of the data needs to be generated 
by interviews. 

Case study pairs
The research field of the case study is the 
Randstad in the Netherlands. The case 
study will consist of four pairs of cases, one 
tall and one non-tall, which will be analysed 
per case and compared within the pairs. 
After completing the case studies, a cross 
case analysis will be carried out in order to 
get valid results. The cases need to be com-
parable by location, main supporting struc-
ture and new function. This is visualised in 
Figure 3.1.

Sampling method
To get a valid outcome of the research, a 
sampling method has been set up. It is a set 
of criteria to verify that all cases are in some 
way similar and/or comparable within the 
context of this research. This is important, 
because otherwise the cases can be too 
different from one another and the main 
difference for this research should be the 
height. As stated in the problem statement, 
the context of this research is the Randstad. 
For that reason, cases situated within the 
Randstad will be used. As hotel units are 
in some way comparable to housing units, 
hotels are accepted as well. They are com-

parable especially to student housing, as 
they both consist of smaller units. It is also 
common for student housing and hotels 
to have shared functions included in the 
building, such as work/meet places and 
facilities as a restaurant or laundry service. 
Nowadays, some hotels are also designed 
to stay for a longer period, for example 3 to 
9 months. The rooms then should more or 
less be of the same quality as a dwelling unit. 
However, the previous function should have 
been offices. Cases within one pair should 
be situated in the same type of location and 
environment, as the area can have an influ-
ence on for example the social challenges. 
The office sub-markets can have influenced 
the vacancy of a project or the challenges 
that occurred. The cases should have the 
same main supportive structure, as this can 
influence the technical challenges. Prefera-
ble cases that have been built and/or trans-
formed in the same time or decade, as this 
can influence the technical, economic and 
legal challenges. Each period of time has its 
own aspects and trends in building archi-
tecture and materials. Cases that have been 
structurally vacant are preferred, as this can 
have an influence on the social challenges. 
However, in some cases, structural vacancy 
could have affected only part of the build-
ing. Other cases could still give a good over-
view of challenges, even tough the build-
ings have not been structurally vacant or 
vacant at all. Therefore  structural vacancy is 
not a criteria.

Criteria to the pairs of cases are;
 1. cases inside the Randstad area; 
 2. situated in the same type of office 
 sub-market;
 3. the same main supportive struc
 ture; 
 4. changed from offices to the func
 tions: housing, hotel or a mixed-use 
 that includes either.

Figure 3.1. Case study pairs  (own ill.) 

51Challenges to reuse of tall office buildings in the Netherlands



Preferred cases:
1. that have been built and transformed in 
the same time (or same decade);
2. that have been structurally vacant. 

Interviews and respondents
Interviews will be semi-structured inter-
views with experts and/or stakeholders that 
have completed a transformation project 
that is suitable as case or have done re-
search in this context. With the use of the 
outcomes of these interviews, the findings 
from the literature review and case study 
will be validated and possibly even give new 
insights. The outcomes of the case stud-
ies will be collected and reported, for each 
city in the same way, to make comparisons 
doable. 

Participants for the interactions and inter-
views are found by researching the stake-
holders involved in conversion projects and 
by asking respondents for recommenda-
tions for other cases, companies and partic-
ipants. This has been an useful tip, gained 
during one of the interactions with practice. 
A in-depth interview or semi-structured in-
terview method will be used, which both 
are open forms of interviewing where the 
researcher has developed an interview pro-
tocol with guiding questions. The interview 
itself is more of a - guided - conversation 
than that it is a strict answering of questions. 
The themes that define the interview proto-
col are: background information, project in-
formation, stakeholders involved, challeng-
es on legal, economic, technical and social 
level and -possible- solutions. The first two 
themes are important to get to know the 
participants background and the project 
its context from the respondents point of 
view. The complete interview protocols will 
be added in the appendix of the final report. 
The interview protocol includes also a very 
important question, that of permission of 
audio recording. This is important for col-
lecting the data from the interview, without 
interrupting the interview itself by writing. 
If audio recording is not permitted, more 
specific minutes will be made. When devel-
oping the interview protocols, the methods 
described by Yazan (2015) will be taken into 
account. The case fits the description by the 
Yin method: Case is “a contemporary
phenomenon within its real life context, 
especially when the boundaries between 
a phenomenon and context are not clear 
and the researcher has little control over the 
phenomenon and context” (Yazan, 2015). 

Not included in the protocol, but will taken 
into account during the interviews are prob-
ing techniques, as described by Moerman 
(2010). The used techniques are: nodding, 
humming, requests for elaboration, re-
quests for specification by example and by 
contrast, follow-up questions, requests for 
experiences and paraphrasing after closing 
each of the -sub- questions.

Different stakeholders of a project have a 
different perspective on the project. To have 
a more complete overview of the cases, in-
terviews have to be carried out with the 
different stakeholders. With regard to the 
different types of challenges that can occur 
during transformation projects the stake-
holders to interview have been chosen. 

The experts: 
1. the municipality: the transformation team 
or advisor
2. the developer: the project manager
3. the contractor: the project manager, head 
of construction or head of preparation
4. the architect

The challenges and experts: 
1. legal: municipality, developer and contrac-
tor
2. economic: municipality, developer and 
contractor
3. technical: contractor and architect
4. social: municipality, developer and archi-
tect

All stakeholders will be asked about all levels 
of challenges and solutions, but the differ-
ent expertises have to be taken into account 
when conducting the interviews. The dif-
ferent perspectives will be compared and 
analysed. This is visualised in Figure 3.2. The 
interview protocol can be found in Appendix 
5. 

3.2.4. Data analysis and plan

As described in section 1.3, the collection 
of the data and the analysis of the data will 
happen in two parts. The literature study of 
part one will formed the theoretical frame-
work. The second part of the research are 
the case studies, which will use semi-struc-
tured interviews. The outcomes of the case 
studies will be translated into the findings 
section and to discuss the outcomes from 
the literature study. 

3.2.5. Case study analyses 
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Figure 3.2. Case study method  (own ill.) 

report. The respondents will be mentioned 
in the final report anonymously and com-
pany names will only be mentioned if con-
sent is given upfront. For privacy reasons, in 
the final report the list of contacts and tran-
scriptions of the interview are not included. 

3.2.7. Hypothesis
For this research it is thought that the dif-
ferences in height can cause differences in 
the type of challenges and impact of ex-
isting challenges. This is related mainly to 

According to Yin (1994) it is important for a 
study to contain criteria to stay within rea-
sonable limits. 

The cases will be analysis in depth and ac-
cording to the criteria compared:
1. Location analysis
2. Historical analysis of building status 
(vacant/occupied) 
3. Structurally vacancy period and reasoning
4. Stakeholders involved during the project
5. Construction method 
6. Former office typologies 
7. New function 
8. Challenges (legal, economic, technical, 
social)
9. Solutions used

A location analysis has been carried out in 
the literature study, but for each case indi-
vidually it is important to check the rental 
prices for offices. This is important, as that 
could be an indication why the office has 
been vacant in the first place. A historical 
analysis of each case will result in a timeline, 
giving insight in the vacancy and occupan-
cy of each building. There could be different 
reasons why some of the cases will have a 
longer vacancy period and others perhaps 
will not even have been structurally vacant. 
In the introduction, the vacancy period, 
stakeholders involved and construction 
method  and former office typologies  and 
the new function will be mentioned. The 
challenges of each case will be explained 
with the information gathered during in-
terviews and will be categorised in legal, 
economic, technical and social challenges. 
There is a probability that some challenges 
will fit more than one category. For example: 
a technical challenge can have an influence 
on the finances. The solutions used will be 
explained in a opportunities section. 

3.2.6. Ethical considerations

All data collected will be handled according 
to the respondents privacy and all sources 
will be credited according to the APA refer-
ence system. For the interviews all respon-
dents will be explained that the information 
will be handled confidentially and will only 
be used with consent and solely for this re-
search. The interview protocols will include 
also a very important question, that of per-
mission of audio recording. Beside being 
important for properly collecting the data 
from the interview, permission is needed to 
be able to implement the data in the final 

53Challenges to reuse of tall office buildings in the Netherlands



the stricter rules for tall building according 
to the Dutch Building Code and therefore 
an expected higher financial and legal im-
pacts. 

3.3. Summary

The research method has been visualised in 
a methodological framework, see Figure 3.3.  
The output of this research will consist of a 
list consists of challenges to conversion that 
are specific for, have a higher consequence 
or a higher probability for transformations 
of tall office buildings to housing. Beside 
the challenges, a section with possible solu-
tions and some examples from the case 
study from practice will also be included. In 
the following Chapter the cases will be ex-
plained and compared. Each case study will 
consist of an introduction and impression 
before and after the transformation. This is 
followed by the challenges, categorised in 
economic, legal, technical and social. Each 
case study will conclude with a summary 
and diagram. Thereafter a cross pair analy-
sis will give insight in the main differences 
in challenges between the control case and 
case of interest within the categories.
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4. Empirical 
research

57Challenges to reuse of tall office buildings in the Netherlands



4.1. Case study overview

As described in Chapter 11, cases of pairs 
have been formed and studied. The case 
pairs are nearly similar in location, former 
and new function and main construction. 
However, the vacancy level and construc-
tion years differ. The main data for each pair 
is shown in Table 4.1. 

4.1.1. Timeline cases
To give an overview of the construction years, 
vacancy period and transformation period, 
a timeline is shown in Figure 4.1. Standing 
out are the vacancy years of Case pair 1. The 
Metropool gebouw has not been vacant as 
it was known when the last user would leave 
and transformation plans started before the 
last tenant moved out (Greenroofs, n.d.). 
The Parooltoren & Trouwgebouw have been 
vacant since 2004, but some parts of the 
building have been (temporarily) occupied 
by pop-ups and artists (Nanninga, 2017).

Figure 4.1. Timeline cases (own ill. based on case study data)

4.1.2. Case analyses
For each of the case pairs a basic map is pro-
vided to give insight in the location of the 
projects. A fact sheet will give an overview of 
the main comparable aspects of each case,  
followed by a short project description. Each 
of the challenges and opportunities and/or 
solutions for each case will be studied per 
category. The data input comes from inter-
views, project profiles from the stakehold-
ers involved, newspapers, projects drawings 
and project analyses.  

In section 4.10 the cases will also be dis-
cussed, to answer certain questions that 
have arised during the case studies. The 
choices for the cases per pair will also be 
questioned and discussed in that section. 

58



Ta
b

le
 4

.1.
 O

ve
rv

ie
w

 c
a

se
s 

(o
w

n
 il

l. 
b

a
se

d
 o

n
 c

a
se

 s
tu

d
y 

d
a

ta
)



Case pair 1

Metropoolgebouw (1964) 
Zoku / We Work (2016)

Parooltoren (1976) & Trouwgebouw (1969) 
The Student Hotel Amsterdam City (2015/2016)

Figure 4.2. Metropoolgebouw (Arcam, n.d.) Figure 4.3. Zoku / Wework (Zoku, 2020)

Figure 4.4. Parooltoren & Trouwgebouw (Parool, 
2014.)

Figure 4.5. he Student Hotel Amsterdam City (Agoda, 
n.d.)

Figure 4.6. Overview locations case pair 1 (own ill.)
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4.2. Metropoolgebouw (1964) - 
Zoku / We Work (2016)

4.2.1. Introduction
The Metropoolgebouw located at the Wi-
bautstraat in Amsterdam has been built in 
1964 as an office building (Greenroofs, n.d.). 
Its previous users have been a furniture 
showroom and shop mix of offices, institu-
tions and retail businesses (Greenroofs, n.d.). 
The last user announced in 2011 to leave 
the building in 2013 and Breevast initiated 
the transformation (Greenroofs, n.d.). Hans 
Meyer and Marcs Jongerius designed the 
Zoku concept: a short stay hotel concept for 
tourists and expats (Greenroofs, n.d.). The 
rooms are complete studios spread over 
seven levels, a roof terrace and 16.000 m2 
(Greenroofs, n.d.; (Konder Wessels Amster-
dam, n.d.; Mulderblauw, n.d.). The building 
now also houses public areas, a greenhouse 
on the roof and flex office spaces from We 
Work on the ground level (Greenroofs, n.d.; 
Mulderblauw, n.d.). The whole concrete 
structure has been reused in the transfor-
mation project (Konder Wessels Amster-
dam, n.d.). 

4.2.2. Economic
For this case, there was no mention of major 
financial challenges. However, the fact that 
there were two end-users could have had 
an impact. 

4.2.3. Legal
For this case, there was no mention of major 
legal challenges. However, the fact that 
there were two end-users could have had 
an impact. 

4.2.4. Technical
Most of the transformation works were fo-
cused in the interior of the building, but 
on the sixth floor the facade and window 
frames needed to be replaced (Kondor-
wessels Amsterdam, n.d.). The installation 
of a completely new climate system was re-
quired (Dames 2, n.d.). The amount of units 
put a challenge to the wiring of the instal-
lation systems (Ooijevaar, n.d.). The existing 
four elevators needed to be renovated and 
increased in height (Dames2, n.d.). 

The transformation project was rewarded 
with a Green Key Gold certification for sus-
tainability (Techniplan Adviseurs, n.d.). This 
could have been a challenge, as existing 
buildings constructed before 1974 have in 
average a energy label G (Vastgoedmarkt, 

2018). 

4.2.5. Social 
The shops at the ground floor were in op-
eration during the construction, this could 
also have been a logistic challenge (Dames 
2, n.d.). 

4.2.6. Opportunities
The use of lean planning in combination 
with early collaboration between all parties 
have led to an extremely short construction 
time (Ooijevaar, n.d.). As existing drawings 
can have differentiations in measurements, 
the whole building was 3D scanned (Ooije-
vaar, n.d.). 

4.2.7. Summary
For this case it was unfortunately not pos-
sible, yet, to organise an interview with at 
least one of the involved parties. 

For this case there was no mention of any 
major financial or legal challenges. The 
main technical challenges were: deterio-
ration of the existing materials, integration 
of the installations and climate systems, an 
unsatisfying existing elevator capacity, sus-
tainability requirements and logistics on 
site during construction. The latter is also in 
relation with the social challenge, as shops 
remained in operation on the ground floor 
during construction. 

The main opportunities for this case have 
been: the use of a lean planning method, 
a collaborative process within the building 
team from initiative phase till final comple-
tion and a 3D scan of the building to check 
the measurements on the drawings. 

An overview of challenges and opportuni-
ties can be found in Table 4.2. An example 
of the old and new floor plans, together with 
an impression of the project can be found 
on the next pages in Figures 4.7 and 4.8. 

4.2.8. Main lessons learned
The main lessons that can be derived from 
this case occur around the fact that the floor 
height and lay-out of the building was not 
suited for the required new installations and 
sustainability requirements. On top of that, 
the present materials have been deterio-
rating, which forced them to replace lots of 
the existing elements. Another main lesson 
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Table 4.2 Overview case challenges and opportunities (own ill. based on case study data)

learned is that the building could stay par-
tially functioning while under construction, 
which caused certain challenges during the 
construction process but also could ensure 
minimal financial consequences for the 
local commercial facilities.

This case shows that with the use of a lean 
planning method, precious time can be 
saved, which also indirectly lead to a cost 
reduction. A 3D scan corrects the existing 
drawings and measurements, to ensure 
that materials and elements will fit. Natural-
ly, a collaborative process is needed within 
the building team to ensure that the differ-
ent processes are aligned and each stake-
holder knows the process. 
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Figure 4.7. Floor plans before and after transformation (NRP Gulden Feniks; Pinterest)
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Figure 4.8. Impression transformation (Zoku)
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4.3. Parooltoren (1976) & Trouwge-
bouw (1969) - The Student Hotel 
Amsterdam City (2015/2016) 

4.3.1. Introduction
The Parooltoren - constructed in 1976- & 
Trouwgebouw - constructed in 1969- have 
been a well known printing and office lo-
cation in Amsterdam by the publishers of 
the same name, see Fig. 4.4. (Stedenbouw, 
2015). The publishers left the building mostly 
vacant, apart from some areas temporarily 
occupied by artists and a restaurant (Nan-
ninga, 2017). In 2012 developer Boelens de 
Gruyter bought the buildings from Stadge-
noot (Boelens de Gruyter, n.d.; Stedenbouw, 
2019). Together with The Student Hotel they 
transformed the building from offices to, in 
total, 573 student- and hotel units, increas-
ing the initial floor space from 25.700 m2 
to 28.800 m2 together with 4.000 m2 in 
commercial space, see Fig. 4.5. (Boelens de 
Gruyter, n.d.; Heijmans, n.d.; Stedenbouw, 
2015). This project has acted as an acceler-
ator for the whole area redevelopment (St-
edenbouw, 2015). Main aim was to keep the 
original appearance of the building, which 
has been accomplished (Stedenbouw, 
2015). With the use of prefab bathrooms 
the construction time decreased and it was 
more feasible to built in the inner city (St-
edenbouw, 2015). 

4.3.2. Economic
For this case, there was no mention of major 
financial challenges. However, the time 
which it was constructed in, just after the 
financial crisis, could have had an impact. 

4.3.3. Legal
The existing building was an order 2 monu-
ment. This meat that it was either possible 
to demolish and rebuild, or if the building is 
transformed, it has certain aesthetic criteria 
(interviewee 2). 

4.3.4. Technical
The acoustic requirements caused a chal-
lenge, as the former office construction had 
thin floors (interviewee 2). As the facade con-
sisted of non-insulated concrete elements, 
this caused a thermal insulation problem 
(interviewee 2). To ensure the fire safety, the 
use of screens were needed (interviewee 
2). In case of emergency these screens will 
fall from the ceiling and create smaller fire 
compartments within the building, which is 
required for dwellings. 

The constructions logistics were a chal-
lenge, especially in the high-rise part. The 
use of prefab elements and bathroom units 
has mitigated this challenge (interviewee 
The urban planning in relation to the supply 
logistics and parking spaces was also a chal-
lenge, as the construction site was limited in 
the inner city location (interviewee 2). 

The design choices were a cause for more 
technical difficulties, such as the fitting of 
the steel structure on top of the low-rise 
part (interviewee 2). 

4.3.5. Social 
For years the Wibautstraat was the most 
boring street in the inner city of Amsterdam 
(interviewee 2). Because of the whole area 
re-development, the transformation proj-
ect was a success. It was possible to buy the 
building, partly due to the financial crisis 
(interviewee 2)

4.3.6. Opportunities 
The column structure of the existing build-
ings were well fitted for the student- and 
hotel units (interviewee 2). Design wise, the 
high-rise part was more fitted for re-design 
to student- and hotel units due to the lay-
out and orientation (interviewee 2). The 
good and early collaboration of the devel-
oper, contractor and architect has benefit-
ed the project (interviewee 2). The architect, 
contractor and developer hosted two inten-
sive days, where all details and drawings 
were discussed one-by-one. This has helped 
all parties to understand the transformation 
project (interviewee 2). 

4.3.7. Summary
For this case there was no mention of any 
major financial challenges. The legal chal-
lenge was the monumental status, which 
asked for specific requirements. The main 
technical challenges were: to meet the 
acoustic requirements, thermal insulation, 
fire safety measures and several design 
choices, which asked for specific require-
ments. The social challenge was the need 
for a whole area re-development, in order 
for the project to be successful. 

The main opportunities for this case have 
been: the existing column structure and 
lay-out, the building orientation and a col-
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Table 4.3. Overview case challenges and opportunities (own ill. based on case study data)

laborative process within the building team 
from the initiative phase upon final com-
pletion. 

An overview of challenges and opportuni-
ties can be found in Table 4.3. An example 
of the old and new floor plans, together with 
an impression of the project can be found 
on the next pages in Figures 4.9 and 4.10. 

4.3.8. Main lessons learned
The main lessons that can be derived from 
this case on technical level are the challeng-
es to achieve the requirements set by the 
Dutch Building Code. In this case, the logis-
tics on site were a problem, as the building 
was situated in an inner city location. Fur-
thermore, it can be learned that the existing 
building lay-out, dimensions and orienta-
tion can be an opportunity when it is fit for 
transformation. 
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Figure 4.9. Floor plans before and after transformation (Penta Architecten, n.d.; NRP Gulden Feniks)
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Figure 4.10. Impression transformation (The Student Hotel)
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Figure 4.15. Overview locations case pair 2 (own ill.)

Case pair 2

Kantoorgebouw Zaanstad / Elseviergebouw (1964) 
DUWO Elseviergebouw (2015)

Rembrandtparkgebouw (1973) 
Ramada Apollo Amsterdam Centre / Leonardo Hotel Amsterdam Rembrandtpark (2012) 

Figure 4.13. Rembrandtparkgebouw (Peak Develop-
ment, n.d.)

Figure 4.14. Ramada Apollo Amsterdam Centre 
(Agoda, n.d.)

Figure 4.11. Kantoorgebouw Zaanstad / Elsevier (T 
Gooi, n.d.)

Figure 4.12. lseviergebouw (Dudok, n.d.)
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Figure 4.9. Figure 4.4. Overview locations case pair 4 (own ill.)



4.4. Kantoorgebouw Zaanstad / 
Elseviergebouw (1964) - DUWO 
Elseviergebouw (2015)

4.4.1. Introduction
In 1964 the 12.000 m2 office building Zaan-
stad was built, but is mostly known as the 
Elseviergebouw as the building has been 
the Elsevier’s headquarters (Dudok, n.d.; 
BouwWereld, 2015; Knevel Architecten, n.d.). 
In 2012 student housing association DUWO 
in collaboration with Rochdale gave Knevel 
Architecten the task to redesign the former 
vacant office building to student housing 
(Dudok, n.d.; BouwWereld, 2015). In total 245 
units have been created, together with a 
laundry area and a hotel on the ground floor 
and build by Bouwbedrijf M. J. de Nijs en 
zonen (Knevel Architecten, n.d.). According 
to both Dudok (n.d.) - the original architect 
- and Knevel Architecten (n.d.), this trans-
formation has led to a safer and more lively 
environment. A major challenge was the 
noise pollution from the highway, but this 
has been solved by using a double facade 
(Dudok, n.d.; Knevel Architecten, n.d.). 

4.4.2. Economic
The budget has led to some choices to min-
imize the costs. For example: the facade was 
cleaned and not completely renewed (inter-
viewee 1). A big cost has been the removal of 
the asbestos during the demolishing of the 
interior (interviewee 1). 

4.4.3. Legal
The building was a municipal monument, 
originally designed by architect Dudok. 
This meant that the transformation needed 
to keep the original aesthetic appearance 
(interviewee 1).It also asked for more back-
ground research to find the right materials, 
which also resulted in higher costs (inter-
viewee 1). More contracts and guarantees 
were needed due to the different materials 
(interviewee 1). The use of district heating is 
common in Amsterdam and for most proj-
ects it is easy to connect to the existing net-
work. However, for this project it was a chal-
lenge, as a new route needed to be placed 
under an existing highway. This asked for 
the approval of the Rijkswaterstaat, the 
Dutch government for Public Works and 
Water Management (interviewee 9). 

4.4.4. Technical
All window frames and facades on the short 
sides of the building needed to be replaced 
(interviewee 1). Different parties supplied 

materials for those facades and therefore 
more contracts and guarantees than usual 
were needed (interviewee 1). During the 
demolition of the interior, the contractor dis-
covered some rotten columns and beams. 
Steel supporting structures were needed, 
which were not expected (interviewee 1).

4.4.5. Social 
During construction, local residents have 
complained, but no more than during usual 
construction works (interviewee 1). However, 
upfront there was a social challenge, as the 
majority of the neighbourhood was against 
student housing. They feared for nuisance 
and pressure on the calm neighbourhood 
(interviewee 9). 

4.4.6. Opportunities
The construction of the building remained, 
which has both a financial and time benefit 
as opposed to demolishing and rebuilt (in-
terviewee 1). Usually a contractor keeps in 
mind the days that construction will delay 
due to the weather conditions, but because 
part of the facades and the main construc-
tion remained this was not necessary. This 
also resulted in less noise pollution for the 
neighbourhood (interviewee 1). The form 
of the building, smaller sides and horizon-
tally orientated, was good transformable 
to dwellings (interviewee 1). The staircases 
and elevators were also fit for fire safety. The 
building was also suitable for lean planning, 
as the units were mostly identical. Only one 
floor needed to be thought out and this was 
copied to the other floors, which also result-
ed in time and cost reductions (interviewee 
1). The social challenge was mainly miti-
gated by keeping the neighbours updated 
with information events, presentations and 
leaflets (interviewee 9). The inner building 
lay-out has been reversed, by keeping the 
original entrance at the highway side for the 
hostel and the entrance for students on the  
neighbourhood’s site. The has transformed 
that area from dull and unsafe to lively and 
safer, especially in the evening and at night 
(interviewee 9). The supermarkets and other 
facilities in the area also benefited from the 
transformation (interviewee 9).  

4.4.7. Summary
The financial challenges followed from sev-
eral design choices, which asked for specific 
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requirements and the remediation of as-
bestos. The legal challenge were: the mon-
umental status and design choices, which 
asked for specific requirements. The main 
technical challenges were: deterioration of 
the existing structure and the integration 
to the district heating network. The social 
challenge was the local opposition during 
the development of the project.

The main opportunities for this case have 
been: the existing lay-out, building dimen-
sions and orientation, the reuse of several 
materials and elements, the existing eleva-
tor and escape route capacities, the repe-
tition of floors, keeping the locals informed 
and creating a benefit for the urban setting. 

An overview of challenges and opportuni-
ties can be found in Table 4.4. An example 
of the old and new floor plans, together with 
an impression of the project can be found 
on the next pages in Figures 4.16 and 4.17. 

4.4.8. Main lessons learned
From this case we can learn that the finan-
cial challenges often are technical or legal 
challenges as well. For example the asbes-
tos and design choices can be a legal or 
technical challenge. Furthermore, it can be 
learned that the existing building lay-out, 
dimensions and orientation can be an op-
portunity when it is fit for transformation. 
This is interesting, as more cases had this 
advantage. 

Table 4.4. Overview case challenges and opportunities (own ill. based on case study data)
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Figure 4.16. Floor plans before and after transformation (NRP Gulden Feniks)
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Figure 4.17. Impression transformation (De Nijs; Architectenweb; Dudok)
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4.5. Rembrandtparkgebouw (1973) 
- Ramada Apollo Amsterdam 
Centre / Leonardo Hotel Amster-
dam Rembrandtpark (2012)

4.5.1. Introduction
This building located close to the main 
highway of Amsterdam and the Rem-
brandtpark has been a landmark since its 
construction in 1973 (Het Parool, 2010; BAM, 
n.d.). The building consists of 33.000 m2 
spread over 19 floors and a lower part spread 
over two floors (Het Parool, 2010). During 
the years, multiple companies such as ABN 
Amro, GAK, Pink Roccade and Getronics 
have housed their offices in the building, 
but preferred a modern appearance as the 
Rembrandtparkgebouw was typically from 
the ‘70s (Het Parool, 2010). In 2009 the last 
renter mentioned to leave the building in 
two years and n 2010 it was known that the 
building would be transformed by Peak 
Development from offices to a hotel with 
student housing and educational facilities 
(Het Parool, 2010; BAM, n.d.; Peak Develop-
ment, n.d.). Designed by ZZDP Architecten 
and constructed by BAM Utiliteitsbouw, the 
transformation has had a positive influence 
on the neighbourhood in safety and livabili-
ty and decreased vacancy in the area (BAM, 
n.d.; Peak Development, n.d.). 

4.5.2. Economic
For this case, there was no mention of major 
financial challenges. However, it was trans-
formed during the financial crisis, which 
could have had an impact. 

4.5.3. Legal
For this case, there was no mention of major 
legal challenges. However, the procedures 
of changing the land-use plan could have 
had an impact. 

4.5.4. Technical
In this case, the facade was the main sup-
porting structure of the construction of the 
building (De Architect, 2013). Therefore, the 
facade was not completely replaced, but in-
tensively cleaned and renovated where nec-
essary (Herbestemming, n.d.). 

To satisfy the daylight requirements, a glass 
roof structure needed to be integrated in 
the building (Herbestemming, n.d.). 

This transformation project was also re-
warded with a Green Key Gold certification 
for sustainability (Herbestemming, n.d.). 

This could have been a challenge, as exist-
ing buildings constructed before 1974 have 
in average a energy label G (Vastgoedmarkt, 
2018). 

The location of the building played a signif-
icant role in the project. As the building was 
located near the highway, it suffered from 
noise pollution (BouwWereld, 2012). A noise 
canceling screen close to the source was 
needed, together with improved sound in-
sulation in the facades and windows (Bou-
wWereld, 2012). 

To comply with the fire safety requirements, 
the amount of floors had to be taken into 
account and were a critical point (Bouw-
Wereld, 2012). The function change also 
required an increased amount of fire com-
partments within the building (BouwW-
ereld, 2012). 

4.5.5. Social 
For this case, there was no mention of major 
social challenges. However, the neighbour-
hood was considered as an unsafe place. 
Therefore, that could have led to a social 
challenge. 

4.5.6. Opportunities
As mentioned above, the facade was the 
main supporting structure. This had also a n 
advantage, as it gave freedom to the  lay-out 
of the floor plan of the new function (De Ar-
chitect, 2013). The existing lay-out and center 
core structure also supported this freedom 
(Herbestmming, n.d.; BouwWereld, 2012). To 
safe time during construction, prefab bath-
rooms were used (Herbestmming, n.d.). 

The transformation project has had a pos-
itive influence on the whole area, as there 
used to be a lack of social control (Herbest-
mming, n.d.). The livability and safety has 
been improved (Herbestmming, n.d.). The 
interaction on ground level has improved, 
together with the physical and mental ac-
cessibility of the building (Herbestmming, 
n.d.). The latter has been done by creating 
a transparent glass entrance and a different 
type of glass in the facade (Herbestmming, 
n.d.).

4.5.7. Summary
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For this case it was unfortunately not pos-
sible, yet, to organise an interview with at 
least one of the involved parties. 

For this case there was no mention of any 
major financial, legal and social challenges. 
The technical challenges were: the facade as 
the main supporting structure, to meet the 
daylight and sustainability requirements 
and the fire safety and noise pollution mea-
sures.

The main opportunities for this case have 
been: the existing lay-out, the facade as 
the main supporting structure, the use of 
prefab elements and improvement of the 
social interaction, livability and safety. 

An overview of challenges and opportuni-
ties can be found in Table 4.5. An example 
of the old and new floor plans, together with 
an impression of the project can be found 
on the next pages in Figures 4.18 and 4.19. 

4.5.8. Main lessons learned
From this case, a learning point is the influ-
ence of the existing main supportive struc-
ture on both design and technical choices. 

This case is also an example on the influence 
of transformation projects on social level on 
the area and urban setting. 

Table 4.5. Overview case challenges and opportunities (own ill. based on case study data)
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Figure 4.18. Floor plans before and after transformation (NRP Gulden Feniks)
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Figure 4.19. Impression transformation (Booking.com; VVV)
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Case pair 3

De Admiraliteit (1989) 
De Nieuwe Admiraliteit / DNA (2016) 

Europoint complex /  De Marconitorens (1975) 
The Lee Towers (2019) 

Figure 4.22. Europointcomplex / Marconitorens 
(Versbeton, 2019)

Figure 4.23. The Lee Towrs (Holland2Stay, n.d.)

Figure 4.20. De Admiraliteit (Prenger, n.d.) Figure 4.21. De Nieuwe Admiraliteit / DNA (Van Helle-
man, n.d.)

Figure 4.24. Overview locations case pair 2 (own ill.)
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4.6. De Admiraliteit (1989) - De 
Nieuwe Admiraliteit / DNA (2016) 

4.6.1. Introduction
Built between 1985 and 1989 in three phases 
with as top renters Centerparcs and Deloitte 
(Klunder Architecten, 2013). The building 
had been structurally vacant due to being 
outdated and having a mono-function 
(Klunder Architecten, 2013). In 2013 the 
complex has been bought by U Vastgoed / 
City Pads and ABB for transformation and 
transformed from mono-functional office 
complex to urban mixed-use building, one 
of the main goals of the projects (Klunder 
Architecten, 2013). The re-design comes 
from Klunder Architecten and the con-
struction works have been carried out by 
ABB Bouwgroep (BOAG, 2017). 578 units, 
a gym, a laundry and young profession-
al spaces have been created in the former 
office over 35.000 m2 (BOAG, 2017).The 
facade and structure has been reused, but 
upgraded with a modern appearance and 
durability (Klunder Architecten, 2013; BOAG, 
2017). With the amount of units came the 
possibility for mass production of elements 
to decrease the construction time (De Ar-
chitect, 2017). 

4.6.2. Economic
For this case, there was no mention of major 
financial challenges. The construction ma-
terials did rise during the building period, 
but this could be compensated with the rise 
in revenues (interviewee 5). 

4.6.3. Legal
For this case, there was no mention of major 
legal challenges. However, the procedures 
of changing the land-use plan could have 
had an impact. 

4.6.4. Technical
Asbestos had been found, but this was ex-
pected and calculated beforehand (inter-
viewee 5). The crane during construction 
needed to be placed on a parking area with 
an extra construction, but overall the con-
struction site was not a challenge for this 
case (interviewee 5). 

In terms of fire safety, the re-design of 
the building met the requirements from 
the Dutch Building Code, but due to the 
amount of units the fire brigade of Rotter-
dam had extra requirements (interviewee 5). 
The main critical points were the thickness 

of walls and the amount and specifications 
of escape routes throughout the building 
(interviewee 5). 

sound insulation / noise pollution 

4.6.5. Social 
For this case, there was no mention of major 
social challenges. The neighbourhood had 
been well informed during the project, 
which might have helped (interviewee 5). 

4.6.6. Opportunities
The existing structure was well fit for trans-
formation to dwellings, for example: the 
center core lay-out in relation to the day-
light requirements, the amount of units in 
relation to the repetitive floors and the con-
struction itself (interviewee 5; interviewee 
6). The amount of parking spaces can often 
be a challenge for transformation projects 
(interviewee 5). In this case, the existing 
building contained an underground park-
ing garage in the basement, which made it 
easy to meet the parking norm of the mu-
nicipality (interviewee 5).

It was a challenge to transform the building 
within nine to twelve months, but this has 
been done due to several opportunities for 
time reductions. Due to the collaboration 
with the municipality, it was possible to get 
a reduction on the procedure for changing 
the land-use plan (interviewee 5). The use of 
a mock-up on site has also led to time re-
ductions, as it could be thoroughly tested 
and improved (interviewee 5). The mock-up, 
in relation to the repetitiveness of the floors 
and visible ‘3-parts’ of the building. The fi-
nancial crisis also had some benefit in terms 
of time, as companies could still act quickly 
as there was still human and materials ca-
pacity (interviewee 5). The production speed 
was also boosted by using a lean planning 
method and organizing daily meetings on 
site (interviewee 5). 

4.6.7. Summary
For this case there was no mention of any 
major legal and social challenges. 

The financial challenge was to cope with the 
rise in costs for the materials and human 
resources. The technical challenges were: 
the remediation of the found asbestos, the 
logistics on site during construction and to 
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meet the fire safety measures and sound 
insulation requirements.

The main opportunities for this case have 
been: the existing lay-out and amount of 
parking spaces, the repetition of floors, the 
amount of units, the use of an on site mock-
up and lean planning method and the col-
laboration with the municipality through-
out the entire development. 

An overview of challenges and opportuni-
ties can be found in Table 4.6. An example 
of the old and new floor plans, together with 
an impression of the project can be found 
on the next pages in Figures 4.25 and 4.26. 

4.6.8. Main lessons learned
A lesson that can be derived from this case 
is the importance of the construction logis-
tics. Another point is the use of an on site 
mock-up and lean planning, which both are 
planning optimization tools. 

Table 4.6. Overview case challenges and opportunities (own ill. based on case study data)
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Figure 4.25. Floor plans before and after transformation (NRP Gulden Feniks)
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Figure 4.26. Impression transformation (Metaglas; ABB Bouwgroep; Rotterdam Architectuur Prijs)
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4.7. Europoint complex /  De Mar-
conitorens (1975) - The Lee Towers 
(2019)

4.7.1. Introduction
Built in the ‘70s the Europoint complex 
consisted of three high-rise towers and one 
smaller building (Ondernemen010, n.d.; 
diederendirrix, n.d.). After the municipality 
moved out, the towers have been struc-
turally vacant (Ondernemen010, n.d.; die-
derendirrix, n.d.). Two of the three former 
towers of the Europoint complex have 
been transformed by TB3 and Foolen en 
Reijs from offices to 883 apartments, each 
tower measuring about 40.000 m2 (Ar-
chitectenweb, 2019; Ondernemen010, n.d.; 
diederendirrix, n.d.). The other towers has 
previously been transformed from offices 
to education and offices, now known as the 
Rotterdam Science Tower (Architectenweb, 
2019). The design comes from diederendir-
rix architecten and the main challenge was 
to keep the former appearance of the com-
plex, by reusing the windows and part of the 
facades (Architectenweb, 2019; diederendir-
rix, n.d.). The ground floor includes also a 
gym, cinema, meeting points, work spaces 
and restaurants; making the building mul-
tifunctional (Architectenweb, 2019; dieder-
endirrix, n.d.). This transformation has been 
part of the wider M4H area redevelopment 
(Architectenweb, 2019; Ondernemen010, 
n.d.; diederendirrix, n.d.). 

4.7.2. Economic
For this case, there was no mention of major 
financial challenges. The size, and therefore 
risks, could have had an impact on the fi-
nancial feasibility of the project. 

4.7.3. Legal
For this case, there was no mention of major 
legal challenges. the procedures of chang-
ing the land-use plan could have had an 
impact. 

4.7.4. Technical
The existing window frames were not per-
fectly mounted, which resulted in only 
partly reuse of them (interviewee 4). To keep 
the aesthetics of the original design, which 
was one of the main requirements, a special 
frame needed to be created for this project 
(interviewee 4). 

Another technical challenge was the inte-
gration of the installation grid (interviewee 
6). The mechanical ventilation system was 

the only option, as the outdoor vents could 
not be visible for the aesthetic require-
ments. More room was needed for this type 
of ventilation system, which needed precise 
fitting in the installation grid (interviewee 
4). This had also an effect on the heating in-
stallation of the dwellings. The original offic-
es were heated with a block heating system, 
but the dwellings required a pipe system 
per dwelling (interviewee 4). Ideally all the 
shafts containing the pipes would be in one 
direct place on each floor. This high-rise re-
quired two different kind of shafts, divided 
in a set below floor level 10 and above floor 
level 10. This was a puzzle, together with the 
fuse boxes per dwelling (interviewee 4).  

The weight capacity of the existing struc-
ture was a critical point in the project. The 
whole building needed to be recalculated 
to ensure safety (interviewee 4). 

A downside to the existing fire safety sprin-
kler installation was the connection in the 
whole building. During the final stages of 
construction when part of the building was 
already completed, this caused a smoke-
alarm on the first floor to set the sprinkler 
installation in motion for the whole building 
(interviewee 4).

4.7.5. Social 
The existing companies and factories in the 
area faced acoustic challenges when the 
land-use plan was changed from offices to 
dwellings, because of the noise pollution. 
The building permit was already granted 
and this could have been a problem. The 
municipality stimulated a good collabora-
tion and communication within the area 
(interviewee 4). The acoustic challenge has 
mainly been solved within the facades, but 
for some of the surrounding buildings and 
factories the source acoustic insulation 
needed to be improved (interviewee 4). 

4.7.6. Opportunities
By creating a prototype of one unit in the 
main construction itself, it could be tested 
and improved before transforming the 
rest of the buildings (interviewee 4). The 
constructor that originally worked on the 
project, was also part of the transformation 
team (interviewee 4). 
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Due to the height of the buildings, the 
design of one floor could be copied to the 
other floors of the building (interviewee 4). 
The lay-out and dimensions of the exist-
ing structure were also fit for the dwellings 
units (interviewee 4). The capacity of eleva-
tors in high-rise can be a challenge, but in 
this building the capacity was fit to the re-
quirements (interviewee 4). 

As mentioned in 4.6.4. the sprinkler installa-
tion caused a downside, however a plus side 
was that it was already used in the previous 
function. For dwellings above 70m height a 
sprinkler installation is required, but it was 
needed to separate and renew the system 
per dwelling (interviewee 4). 

As mentioned, the municipality functioned 
as a collaborator and communicator within 
the area. This has benefited the project and 
area re-development as a whole (interview-
ee 4). 

4.7.7. Summary
For this case there was no mention of any 
major financial and legal challenges. 

The technical challenges were: the deterio-
ration of the existing materials and weight 
capacity, to meet the fire safety measures, 
the integration of the installation grid in-
cluding the heating and ventilation system 
and shafts and the design choices which 
asked for specific requirements. The social 
challenge was handling the noise pollution 
coming from the surrounding area. 

The main opportunities for this case have 
been: the existing lay-out and dimensions, 
the repetition of floors, the use of an on site 

mock-up, the reuse of the existing fire safety 
installation, the capacity of the existing el-
evators and escape routes and the collab-
oration with the municipality and building 
team throughout the entire development. 

An overview of challenges and opportuni-
ties can be found in Table 4.7.  An example 
of the old and new floor plans, together with 
an impression of the project can be found 
on the next pages in Figures 4.27 and 4.28. 

4.7.8. Main lessons learned
A lesson that can be derived from this case 
is the relation between shaft, installation 
systems and the existing structure. The ceil-
ing height and weight capacity can limit 
the amount of shafts and space for installa-
tion in the floor and/or ceiling. 

Table 4.7. Overview case challenges and opportunities (own ill. based on case study data)
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Figure 4.27. Floor plans before and after transformation (JLL; diederendirrix)
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Figure 4.28. Impression transformation (Architectenweb, Wonen in Rotterdam)
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Case pair 4

Sophiestaete (1981) 
De Sophie (2019) 

Ministerie van Binnenlandse Zaken (1975) 
Wijnhavenkwartier (2016)  

Figure 4.31. Wikiwand (n.d.) Figure 4.32. Wijnhavenkwartier (NRP Gulden Feniks, 
2017))

Figure 4.29. Sophiestaete (Atelier Pro, 2019) Figure 4.30. De Sophie (BplusM, n.d.)

Figure 4.33. Overview locations case pair 2 (own ill.)
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4.8. Sophiestaete (1981) - De 
Sophie (2019) 

4.8.1. Introduction
The office building originally built in 1981 
consisted of approximately 7.000 m2 spread 
over six floors and included a underground 
parking (BplusM, n.d.). The buildings had 
been used by Meavita, a caring institution, 
from 2006 till their bankruptcy in 2015 
(Hanzevast Capital, 2006; Vastgoedmarkt, 
2015). Between 2015 and 2017 the building 
had been partially in use by some care fa-
cilities and the municipality to reduce va-
cancy (Vastgoedmarkt, 2015). According 
to Trebbe (2019), the building had been 
vacant for a few years and reuse was a sus-
tainable and resilient choice as opposed to 
demolition and new built. Simultaneously 
the demand for dwellings in the Bezuiden-
hout district grew and the neighbourhood 
was in need of a higher livability (Trebbe, 
2017). In 2016 Local Investments and Trebbe 
Wonen as Villa Sophie BV initiated redevel-
opment with a design by Atelier Pro and 
in 2018 Trebbe West started construction 
(BplusM, n.d., Trebbe, 2019). The transforma-
tion was completed in March 2019 with 67 
apartments and 63 underground parking 
spaces (BplusM, n.d.; Trebbe, 2017; Trebbe, 
2019). From a sustainability point of view the 
facade is mostly reused to limit construc-
tion waste and the building is now energy 
neutral (BplusM, n.d.; Trebbe, 2019). 

4.8.2. Economic
The overall project budget limited the 
design freedom a bit, but there were no big 
financial challenges (interviewee 10). 

4.8.3. Legal
The first design for the project was declined 
by the aesthetics committee of the munic-
ipality [welstand], which is needed to get a 
building permit and change of the land-use 
plan. Therefore, the whole project needed 
to be re-designed by the architect (inter-
viewee 10). 

4.8.4. Technical
The existing construction was fit for an extra 
floor on top, but the existing facade would 
have been to heavy. Therefore, a lightweight 
facade was designed for this extra floor (in-
terviewee 10). The balconies were also too 
heavy for the existing construction and 
independent smaller constructions were 
designed to support the balconies (inter-

viewee 10). A challenge that is known for 
transformation projects are the acoustic re-
quirements (interviewee 10). The reason for 
this is the use of bigger floor spans in offices 
(interviewee 10). In this case, the acoustic 
challenge has been solved by using a floor 
heating system, to separate the floor by 
adding an additional layer (interviewee 10). 

4.8.5. Social 
On one side, the existing building is at-
tached to another building. The home-own-
ers of that building were not content with 
the construction works and possible park-
ing problems and filed complaints during 
the design phase (interviewee 10). After 
negotiations and a compensation for nui-
sance and damages [planschadevergoed-
ing], the contractor had permission to start 
the works {interviewee 10). This cost not only 
financially, but also in time (interviewee 10). 

4.8.6. Opportunities
In this case, the acoustic challenge has been 
solved by using a floor heating system, to 
separate the floor by adding an additional 
layer (interviewee 10). 

The social challenges might have been mit-
igated by informing the neighbours in an 
even earlier stage, to prevent complaints. 

4.8.7. Summary
For this case there was no mention of any 
major financial challenges. 

The legal challenge was to satisfy the aes-
thetics committee with the architectural 
design to be granted the building permit. 
The technical challenges were: the existing 
weight capacity and to meet the acous-
tic requirements. The social challenge was 
handling the local opposition. 

The main opportunity for this case was the 
use of a floor heating system to tackle the 
sound insulation challenge. 

An overview of challenges and opportuni-
ties can be found in Table 4.8. An example 
of the old and new floor plans, together with 
an impression of the project can be found 
on the next pages in Figures 4.34 and 4.35. 

4.8.8. Main lessons learned
From this case it can be learned that the ap-
proval of the local aesthetics committee is 
of such an importance, that it can mean a 
project has to be re-designed if it is not ap-
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proved. Informing the local aesthetics com-
mittee upfront can possibly help with this. 

Table 4.8. Overview case challenges and opportunities (own ill. based on case study data)
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Figure 4.34. Floor plans before and after transformation (MVGM; IkWilHuren.nl; Building Concept)

94



Figure 4.35. Impression transformation (MVGM; Ikwilhuren.nl)
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4.9. Ministerie van Binnenlandse 
Zaken (1975) - Wijnhavenkwartier 
(2016) 

4.9.1. Introduction
From 1975 till 2012 the building had been 
in use by the Dutch Ministry of Internal 
Affairs. The ministry moved to the newly 
built ministry building and left the former 
building vacant till redevelopment started 
in 2014 (Heijmans, 2016). At the time one of 
the biggest transformation projects in the 
Netherlands, the building was converted 
from offices to 162 apartments, 8 penthous-
es, a university and offices and commercial 
space including restaurants (Heijmans, 2016; 
Syntrus, n.d.; Geurst & Schulze, 2016). This 
has been done by a collaboration between 
Heijmans, Syntrus Achmea Real Estate & Fi-
nance, the municipality of The Hague and 
the University of Leiden (Heijmans, 2016). 
The concrete structure of the building is 
reused (Heijmans, 2016). Previously the 
neighbourhood had a gloomy and unsafe 
appearance, but the transformation of the 
project uplifted the whole area (Heijmans, 
2016; Geurst & Schulze, 2016). 

4.9.2. Economic
The financial challenges for this case are 
related mainly to the delay, which was an 
effect of the fire (interviewee C). 

4.9.3. Legal
Some setbacks, as will be explained below, 
have caused for delay. The tenants and 
other parties involved were obliged to an 
compensation for the postponement of the 
completion deadline (interviewee C). 

4.9.4. Technical
The logistics on the construction site and 
also the supply logistics were a challenge, 
because the construction site was inner 
city and not much bigger than the building 
itself (interviewee C). The use of prefabricat-
ed facade elements has mitigated this chal-
lenge (interviewee C). Due to the weight 
limits of the existing construction, the com-
position of the facade components had 
been chosen (interviewee C). The construc-
tion was also not fit for huge installations, 
as the height was only 2.96m, where 3.60m 
was preferred (interviewee C). This caused 
a challenge for the fitting of the climate 
system and its installation (interviewee C). 
Not all floors could be elevated or adjusted, 
as that would have had consequences for 

the window frames and the weight limits of 
the construction (interviewee C). This differ-
ence in floor height is visible in the stairs as 
well (interviewee C). 

A downside to transformation projects is the 
possibility that existing drawings and mea-
surements are not correct to reality. In this 
case, the preparation works already took off 
while the building was being stripped and 
re-measured. Some elements, such as the 
balconies, did not fit perfectly in the existing 
construction (interviewee C). For example: 
the floors were hanging on a  Jack-Block 
system, which sloped towards the edges (in-
terviewee A). The size deviations also caused 
a problem for the supply of the products, as 
a lot of different sizes needed to be ordered 
and still a lot of adjustments needed to be 
made on site (interviewee C). A higher tol-
erance on measurements should be taken 
into account with transformation projects 
as opposed to new building projects (inter-
viewee A). 

Another challenge related to the existing 
structure, was the fitting of installations on 
the roof (interviewee A). Due to both the 
weight limit of the existing structure as the 
preference for a hidden installation aesthet-
ically (interviewee A). 

A huge pressure on the planning was the 
discovery of asbestos, even though an inves-
tigation had taken place before construc-
tion started. The asbestos in combination 
with a fire during construction has caused 
about 3-4 months delay (interviewee C). 
The planning was precise, as for example 
the parking spaces needed to be finished 
before the dwellings (interviewee C). The 
university also had its own subcontractors, 
which made the strict planning even more 
tense (interviewee C). 

4.9.5. Social 
For this case, there was no mention of major 
social challenges. However, the inclusion of 
an university in the project could have had 
an impact on the social challenges. 

4.9.6. Opportunities
On social level, the use of a surroundings 
manager has played a significant role. This 
person has kept the neighbourhood updat-
ed and dealt with complains carefully (inter-
viewee C). Beside the use of a surroundings 
manager, the facades of the surrounding 
residential tower was cleaned and a roof 
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performance was arranged for nearby resi-
dents to ‘make up’ for the nuisance during 
construction (interviewee C).

By using strict logistics schemes and traffic 
leaders both in- and outside the building, 
the accessibility of the city was safeguarded 
(interviewee C).  

For the weight limits of the facade, differ-
ent mock-ups were made of the balconies. 
These mock-ups have been tested and in-
vestigated by the architect, developer and 
contractor (interviewee B). 

The high-rise part of the building had the 
advantage of repetitions of the floors. One 
floor had to be designed and was then 
copied to the other floors. This saved time, 
as well as mitigated challenges (interviewee 
B). 

4.9.7. Summary
For this case there was no mention of any 
major social challenges. 

The financial and legal challenges followed 
from the delay, which was a consequent of 
the fire during construction. The technical 
challenges were: remediation of the found 
asbestos, the existing weight capacity, , the 
integration of the installations in floor and 
ceiling height and on the roof, the logistics 
on site during construction and the lack of 
accuracy of the existing drawings. 

The main opportunities for this case have 
been: the repetition of floors, the use of an 
on site mock-up, having a surroundings 
manager and working with schemes to 
manage the on site logistics. 

An overview of challenges and opportuni-
ties can be found in Table 4.9. An example 
of the old and new floor plans, together with 

an impression of the project can be found 
on the next pages in Figures 4.36 and 437. 

4.9.8. Main lessons learned
From this case it can be learned that un-
foreseen aspects can have a huge influence 
on the financial feasibility and legal proce-
dures. The example in this case is the fire, 
which caused a delay; and the delay mainly 
caused the financial and legal challenges. A 
learning point and example is also the use 
of planning tools, such as logistic schemes 
and a surroundings manager. These tools 
have been a time and therefore cost reduc-
tion on the construction site. 

Table 4.9. Overview case challenges and opportunities (own ill. based on case study data)
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Figure 4.36. Floor plans before and after transformation (NRP Gulden Feniks) 
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Figure 4.37. Impression transformation (Pinterest; Studio 9010; Grootafbouw)
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4.10. Results

In this section the pairs and cases will be 
discussed and the outcomes from the case 
studies will be compared per pair. Thereafter 
the outcomes will also be analyse cross-pair. 
The results are concluded with an overview 
of non-tall cases and tall cases. The over-
views show the difference in challenges and 
opportunities between the transformation 
of non-tall and tall office buildings. 

4.10.1. Pair 1: Metropoolgebouw + Pa-
rooltoren & Trouwgebouw

The differences of the cases are: 
 
Height
According to the Dutch definition of high-
rise (70m), both building are not classified 
as tall. However, according to the Amster-
dam’s definition of high-rise (30m) they are 
both considered tall.  The buildings differ in 
height by 19m. The cases are still compa-
rable, as the Parooltoren is above the 50m, 
which has an extra requirements for eleva-
tor shafts in the Dutch Building Code and 
the Metropoolgebouw is not. 

Size
The cases differ in size by 12.800m2. 

Original construction period
The Metropoolgebouw and Trouwgebouw 
are constructed in the same era (5 year dif-
ference), as the Parooltoren was construct-
ed in the ‘70s (12 & 7 year difference). 

Transformation period
Case 1.2 was completed 1 year later as case 
1. 1

Both the non-tall and tall case dealt with 
the challenge of the construction logistics 
on site. The challenges for specifically the 
tall case are the extra fire safety measures. 
Both cases benefited from a collaborative 
building process. 

4.10.2. Pair 2: Kantoorgebouw Zaanstad/
Eleviergebouw + Rembrandtparkgebouw

The differences of the cases are:

Height
According to the Dutch definition of high-
rise (70m), both building are not classified 
as tall. However, according to the Amster-
dam’s definition of high-rise (30m) they are 

both considered tall.  The buildings differ in 
height by 8m, which are about 3 floors. Even 
though the cases have been interesting to 
research, the lack of difference in height has 
made them less comparable. 

Size
The cases differ in size by 20.000m2

Original construction period
Case 2.2 was completed 9 years later as case 
2.1.  They were built in a different era , with 
possible different building characteristics. 

Transformation period
Case 2.1 was completed 3 year later as case 
2.2. 

There are no major similarities in challeng-
es mentioned between the non-tall and tall 
case in this pair. The challenges for specif-
ically the tall case are the extra fire safety 
measures. Both urban settings of the cases 
benefited from the transformation project. 
In both cases the existing building was fit 
for conversion to dwellings in terms of exist-
ing lay-out and dimensions. 

4.10.3. Pair 3: De Admiraliteit + Europoint 
II & III / Marconitorens 

The differences of the cases are:

Height
According to both the Dutch and Rotter-
dam’s definition of high-rise (70m), case 3.1 
is considered non-tall and case 3.2. is con-
sidered tall. The buildings differ in height by 
45m, which are about 15 floors. Therefore, 
the cases differ to make them comparable. 

Size
The cases differ in size by 5.000m2, or 
45.000m2 if both towers of case 3.2 are 
taken into account. 

Sub-market
The cases are located in different office 
sub-markets. As the office rental rates have 
a higher differentiation, the cases are less 
comparable. 

Original construction period
Case 3.1 was completed 14 years later as case 
3.2.  They were built in a different era , with 
possible different building characteristics. 
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Transformation period
Case 3.2 was completed 3 years later as case 
3.1. 

Both the non-tall and tall case dealt with the 
challenge of the fire safety measures. The 
challenges for specifically the tall case are 
the the integration of the installation sys-
tems. Both cases benefited from a collab-
orative building process and the use of an 
on site mock-up. In both cases the existing 
building was fit for conversion to dwellings 
in terms of existing lay-out and dimensions. 

4.10.4. Pair 4: Sophiestaete + Ministerie 
van Binnenlandse Zaken 

The differences of the cases are:

Height
According to both the Dutch (70m) and The 
Hague’s definition of high-rise (50m), case 
4.1 is considered non-tall and case 4.2. is con-
sidered tall. The buildings differ in height by 
54m, which are about 18 floors. Therefore, 
the cases differ to make them comparable. 

Size
The cases differ in size by 43.000m2

Sub market
The cases are located in different office 
sub-markets. However, as the office rental 
rates did not differ much, the cases are 
comparable. 

Original construction period
Case 4.1 was completed 6 years later as case 
4.2.  They were built in a different era , with 
possible different building characteristics. 

Transformation period
Case 4.1 was completed 3 years later as case 
4.2.  

Both the non-tall and tall case dealt with 
the challenge of the weight capacity of the 
existing structure of the building. The chal-
lenges for specifically the tall case are relat-
ed to the integration of the installation sys-
tems. The opportunities for specifically the 
tall case is the repetition of floors in combi-
nation with the amount of total floors. 

4.10.5. Cross-pair analysis
Table 4.10 gives an overview of challeng-
es that occur in the non-tall, control cases. 
Most of the challenges occur on technical 
level (14), followed by legal (5), financial (4) 

and social (3) challenges. With the excep-
tion of construction logistics and local op-
position, there are no major similarities in 
challenges found between the cases.  The 
majority of the challenges are either related 
to the existing structure or to meet/satisfy to 
the technical requirements. 

Table 4.11. gives an overview of challenges 
that occur in the tall, cases of interest. Most 
of the challenges occur on technical level 
(24), followed by legal and social (2) and fi-
nancial (1) challenges. The most common 
challenges that occur in multiple cases are 
on technical level and are: fire safety (3), con-
struction logistics and weight capacity (2). 
Just as the non-tall buildings, the majority 
of the challenges are either related to the 
existing structure or to meet/satisfy to the 
technical requirements. 

Table 4.12. gives an overview of opportuni-
ties for the non-tall, control cases. The most 
common opportunities that occur in multi-
ple cases are: lean planning (3), lay-out and 
repetition of floors (2). 

Table 4.13. gives an overview of opportuni-
ties for the tall, cases of interest. The most 
common challenges that occur in multiple 
cases are: lay-out (3), on site mock-ups, rep-
etition of floors and surroundings manager 
(2). 

Table 4.14. gives an overview of challenges of 
both the tall and non-tall buildings, togeth-
er with the amount of cases the challenge 
were mentioned. The similarities between 
the control cases and cases of interest mean 
that those challenges are not specific for tall 
buildings. The similar challenges are: monu-
mental status (2), acoustic requirements (2), 
asbestos (2), construction logistics (4), dete-
riorating existing materials (2), fire safety (4), 
integrating installation grid (2), sustainabili-
ty requirements (2) and weight capacity (3).  
However, the challenges that in this case 
study are only mentioned in the tall build-
ing cases, do not necessarily only occur for 
tall buildings. 

Table 4.15. gives an overview of opportuni-
ties of both the tall and non-tall buildings, 
together with the amount of cases the op-
portunities were mentioned. The similar-
ities between the control cases and cases 
of interest mean that those opportunities 
are not specific for tall buildings. The sim-
ilar challenges are: 3D-scan building (2), 
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amount of units (2), building orientation 
(2), collaboration with municipality (2), col-
laborative process (3), column structure (2), 
dimensions of the building (2), elevator & 
escape route capacity (2), lay-out (5), on site 
mock-up (3), repetition of floors (4) and the 
urban setting benefit (2).  However, the op-
portunities that in this case study are only 
mentioned in the tall building cases, do not 
necessarily only occur for tall buildings. 
4.10.6. Main lessons learned from case 
studies
In both non-tall and tall buildings, most 
of the challenges occur on technical level. 
There are not much similarities in challeng-
es between the non-tall cases, but there are 
some between the tall cases. In both the 
non-tall and tall cases, the majority of the 
challenges are either related to the existing 
structure or to meet/satisfy to the technical 
requirements. 

The similarities in opportunities between 
the non-tall and tall cases are: lay-out and 
repetitions of floors. 

The similarities between the control cases 
and cases of interest mean that those chal-
lenges and opportunities are not specific 
for tall buildings. However, the challenges 
and opportunities that in this case study are 
only mentioned in the tall building cases, do 
not necessarily only occur for tall buildings. 

In the next chapter these results will be dis-
cussed, as some outcomes may not all be 
valid and need explanation and reasoning. 

4.10.7. Comparison with literature study
For the comparison between theory and 
practice, the literature study has been com-
pared to the findings from the case studies. 
The different lists of challenges and oppor-
tunities have been compared, too find the 
similarities and more importantly the differ-
ences. For each overview, the findings from 
literature can be found vertically on the left 
and the findings from the case studies can 
be found horizontally on the top. For each 
challenge or opportunity, the similarities 
have been marked with a letter. 

Explanation letter marks in overviews:
 C = Mentioned in the control cases
 I = Mentioned in the cases of interest
 B = Mentioned in both type of cases  
 X = Not mentioned, but could have 
 been a similarity

If there is not a mark for a specific challenge, 
that means that this challenge does not 
fit perfectly within an existing challenge. 
Therefore, the list of challenges will need to 
be adapted. 

In Table 4.16. an overview of the comparison 
between the literature study and findings 
from the case studies in relation to the pos-
sible challenges can be found. 
Overall, it can be seen that most of the tech-
nical challenges are related to the require-
ments of the Dutch Building Code/decree 
(E). It can also be seen that the need for area 
re-development (38) has an influence or can 
be influenced by facilities (AE) and accessi-
bility (AD). 

The delay (2) on economic level has an in-
fluence on the financial feasibility. The delay 
however is not a direct challenge, but can 
be caused by unforeseen aspects. In the 
case study this was a fire, which could not 
have been predicted upfront. In the case 
studies, delay (8) could also be a legal chal-
lenge. If a final completion deadline is de-
layed, normally the contractor has to pay a 
fee per day to the client. A similarity is also 
the possibility that the legal procedures can 
cause a delay. 

The connection of the district heating in 
the case study was related to the Ministry 
of Infrastructure and Water Management. 
This was a legal challenge and therefore 
this ministry should be included in possible 
legal challenges. 

In the case studies, different installation sys-
tems have been mentioned as a challenge. 
By checking the literature with the case 
studies, it has been concluded that some 
of these could be merged. The challenges: 
climate system (15), heating system (24) and 
ventilation system (34) can be merged into 
climate system only. As heating en venti-
lating is part of controlling the climate in a 
building. 

In one of the case studies, a challenge was 
the facade being part of the main support-
ing structure (22) of the building. This could 
not directly be linked to a poor state of the 
main structure (X), as this was not the case. 
The type of main supporting structure can 
be a challenge on its own and should there-
fore be included in the list of possible chal-
lenges. 
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In Table 4.17. an overview of the comparison 
between the literature study and findings 
from the case studies in relation to the pos-
sible opportunities can be found. 

Immediately visible is the lack of catego-
ries in the outcomes from practice. This has 
happened, as the opportunities and men-
tioned solutions were not always directly 
linked to a challenge. To clarify and improve 
the opportunities overview, the categoriza-
tion should be applied. 

In the case studies, the amount of units 
(2) were a opportunity to achieve a higher 
financial feasibility. The financial feasibility 
is not only a possible challenge, but also a 
possible opportunity and should therefore 
be included in the list. 

The collaboration with the municipality (4)
has been an advantage in the case studies 
and can be related to the municipality’s ini-
tiative (B), but this is not a given. Overall in 
the case studies, a collaborative process (5) 
has been mentioned as an opportunity in 
transformation projects. As is it mentioned 
in the case studies and clearly was an im-
portant aspect, it should be included in the 
list of possible opportunities. 

In some cases, different tools have been 
mentioned to improve the planning in time 
and therefore, also cost. Examples are: lean 
planning (19), logistics scheme (20), an on 
site mock-up (21) and the use of prefab ele-
ments (22). These can be merged into: plan-
ning optimization. 

103Challenges to reuse of tall office buildings in the Netherlands



Table 4.10. Overview challenges control  cases - non-tall (own ill. based on case studies) 
In this table, the challenges from all non-tall cases are visualised. 
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Table 4.11 Overview challenges cases of interest - tall (own ill. based on case studies) 
In this table, the challenges from all tall cases are visualised. 
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Table 4.12. Overview opportunities control  cases - non-tall (own ill. based on case studies) 
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Table 4.13. Overview opportunities cases of interest - tall (own ill. based on case studies) 
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Table 4.14. Overview challenges comparison (own ill. based on case studies) 
In this table, the amount of challenges from all cases are visualised. 
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Table 4.15. Overview opportunities comparison (own ill. based on case studies) 
In this table, the amount of opportunities of all cases are visualised. 

109Challenges to reuse of tall office buildings in the Netherlands



Table 4.16 Comparison literature study and findings from case studies (own ill. based on literature study & case studies)
In this table, the challenges from literature are compared to the findings from the case studies. 
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In this table, the opportunities from literature are compared to the findings from the case studies. 
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In this table, the opportunities from literature are compared to the findings from the case studies. 
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5.  
Conclusion & 
discussion

5. Conclusion & 
discussion
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5.1. Conclusion

In this section the main research question is 
answered, based on  the research that has 
been carried out. The  conclusions of the 
sub-questions can be found in Chapter 2 
and 4. 

The first four sub-questions are answered 
by the literature study, Chapter 2:

 1. What defines an office and what 
 are the current office sub-markets 
in 
 Amsterdam, Rotterdam & The 
 Hague?
 2.What are the causes and effects of 
 structural vacancy? 
 3. What are the challenges of the 
 conversion of office buildings to 
 housing on economical, legal, tech
 nical and social level? 
 4. What are possible solutions to 
 cope with the challenges of conver
 sion of office buildings to housing?

The fifth sub-question is answered by the 
empirical research, the case studies, Chap-
ter 4: 

 5. What are the differences in chal
 lenges and possible solutions of the 
 conversion of tall office buildings 
 to housing on economical, legal, 
 technical and social level? 

As stated in the problem description, the 
Randstad in The Netherlands faces on the 
one hand structural vacancy in office build-
ings and on the other hand a growing hous-
ing shortage. Reuse strategies to decrease 
the vacancy rate of the office market have 
been researched extensively both inside 
and outside The Netherlands. However, 
the challenges and opportunities for these 
reuse strategies specifically for tall office 
buildings had not been researched yet. The 
aim of this research was to find the chal-
lenges to conversion of tall office buildings, 
focused on the four big cities in the Rand-
stad in the Netherlands, in particular Rot-
terdam. This resulted in the following main 
research question: 

What are the challenges and respective 
solutions for the conversion of vacant tall 
office buildings into housing in the Neth-
erlands? 

What can be seen from the main research 
question, is the usage of terms throughout 
the research which ask for some clarifica-
tion. The ‘respective solutions’ have, by the 
research, been changed and integrated 
into ‘opportunities’. This has been done, as 
the found opportunities and mentioned 
solutions were not always directly linked to 
a challenge. Some of the aspects are also 
not to be labeled as a solution -to a chal-
lenge-, but can have a positive influence on 
the transformation of tall office buildings to 
dwellings. 

By carrying out this research, not necessar-
ily new or other challenges were found, but 
some existing possible challenges occurred 
more often in the tall cases than the non-
tall cases. For example: fulfilling the fire 
safety requirements and the weight capac-
ity of the existing structure. The technical 
challenges, such as the requirements of 
the Dutch Building Code and the fitting of 
the installation systems can have a bigger 
impact on the transformation of tall build-
ings. This follows from the stricter rules and 
regulations for high-rise and the more com-
plicate puzzle of shafts and the amount of 
floors. 

The literature study formed lists of possible 
challenges and opportunities. When com-
paring these outcomes to the findings from 
practice, it became clear that some aspects 
were not yet included and some were not 
specified enough. For example, the delay, 
district heating and various climate system 
related challenges. As well as the financial 
feasibility in relation to the amount of units, 
the collaboration between stakeholders and 
the optimization of the planning were found 
as opportunities to be added. Throughout 
this report, the lists of possible challenges 
and opportunities have been adapted to 
find the differences in challenges for the 
transformation of tall office buildings. The 
final adaptations within this report can be 
found in Figures 5.1 and 5.2. 

Concluding this research, there are not 
necessarily new or other challenges in the 
transformation of tall buildings as opposed 
to the transformation of buildings that are 
not classified as tall. However, some chal-
lenges, especially those on technical level, 
can have a higher impact on the transfor-
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Table 5.1. List of possible challenges (own ill. adapted from Remøy (2010) and Table 4.16)
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Table 5.2. List of possible challenges (own ill. adapted Figure 4.17)

mation of tall buildings. 
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5.2. Discussion 

In this section the outcomes of the research 
are discussed.

Possible scenarios
For companies, working remotely can be an 
investment not everyone is willing to take. 
Due to COVID-19, everyone was forced to 
work from home. It could be the case that 
some companies value working from home, 
now that their employers have experienced 
it. Therefore, it is a possible scenario that 
there will be a higher office vacancy rate in 
the future. Another scenario could be that 
companies rather have their employees 
work together again in one building, floor or 
room. In that case, there is a possibility that 
offices need to expand due to the 1,5m-dis-
tance rule, which is currently active in the 
Netherlands. 

Vacancy and building height in the Neth-
erlands
During this research it was found that in 
the Netherlands, even though there is still 
a significant amount of vacancy, the office 
market is also in demand in the top office 
environments of the main cities. Therefore 
this research could have been more useful 
if it focused on a broader area. It might also 
be interesting to look into the reason of the 
vacancy per case. It could be the case that 
the location was not interesting anymore 
for future tenants, but it could also be the 
case that the building was deteriorated and 
therefore obsolete. In the Netherlands it was 
also discovered that not a lot of vacant office 
buildings were high-rise and/or considered 
tall. This research used the definition of tall 
for each city, while comparing the cases 
cross-pair could be useful if all definitions 
of tall were the same, for example the 70m 
definition of the Dutch Building Code. 

Interview data
As a consequence of COVID-19, some 
planned interviews could not take place, as 
companies had their priorities, understand-
ably, elsewhere. Some interviews have taken 
place over the phone, instead of a meeting. 
In total, 10 interviews have been carried out 
(interviewees 1-10) and 3 interviews have 
been used from a previous course (inter-
viewees A-C, Re-design course at the TU 
Delft). 

Similarities and differences between 
cases

Some of the case pairs had different aspects 
on which they differed. To make the out-
comes of the case studies more valid, cases 
should be found -if they are existing- that 
have the height criteria as only difference. 
The amount of cases researched could also 
be increased, to improve the quality of the 
research output. 

If other cases would have been studied, the 
outcomes might vary. This can be linked to 
several criteria, for example: location. If  cases 
are researched worldwide or for one city in 
particular, the height definitions and ways 
of working and living might vary. Therefore, 
transformation in other locations or on an-
other scale can have different outcomes 
than the research presented in this report. 

5.3. Recommendations

In this section, recommendations for fur-
ther research are given. 

Recommendations for research
In the previous section, possible scenari-
os are discussed. Both possible scenarios 
need follow-up research in the field of office 
transformations and renovations. 

If this researched is followed up, it is recom-
mendable outside the Netherlands, in a city 
or country that has a significant amount of 
tall, vacant, office buildings and are in need 
of more dwellings. It is recommended to 
hereby also focus on a broader area. 

To possibly develop more valid outcomes, it 
is recommended to increase the amount of 
cases researched and optimize the criteria. 

Recommendations for practice
For practice it can be recommended to use 
the outcomes of this research as input for 
future transformation projects from former 
offices to housing. It can be learned that 
most challenges occur on technical level 
and are inter-related with each other. 
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II. Interview protocol 
Email

Beste {NAME}, 

Momenteel zit ik in het afstudeerjaar van mijn master Management in the Built Environ-
ment aan de TU Delft. 
Mijn onderzoek focust zich op transformaties van (hoogbouw) kantoren tot woningen. 
Voor dit onderzoek is het van belang om naast een literatuuronderzoek ook kennis uit de 
praktijk te vergaren door middel van case studies en interviews met experts. 

Het doel van het onderzoek is om de verschillende uitdagingen en mogelijke oplossingen te 
vinden tussen transformaties van kantoorgebouwen ten opzichte van hoogbouw kantoorge-
bouwen naar woningen. 
De hoofdvraag van dit onderzoek is: What are respective solutions to challenges for the con-
version of vacant tall office buildings into housing in the Netherlands? (Wat zijn respectieve 
oplossingen voor uitdagingen voor de transformatie van leegstaande hoge kantoorgebouw-
en naar woningen in Nederland?)

Graag zou ik met u als {FUNCTION} hierover in gesprek willen gaan. 
{CASE SPECIFIC}
Het interview zal ongeveer een uur duren en de informatie zal anoniem verwerkt worden. 
Als u hiervoor open staat hoor ik graag welke datum en tijd u schikt. 
Uiterlijk twee werkdagen van tevoren zal ik u de interviewvragen en het onderzoeksvoorstel 
versturen ter informatie. 

Ik hoor graag van u. 

Met vriendelijke groet, 
Lisanne Alexandre 
L.M.Alexandre@student.tudelft.nl
+31 6 345 458 68

5.4.1. List of contacts
Not included in this document due to privacy reasons. 
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Interview protocol (Dutch) 

As respondents will most likely be Dutch, the interview protocol is written in Dutch. 

Datum  0 maand 2019
Tijd   00:00 - 00:00 
Locatie  Bedrijf
  Adres
Respondent Naam - Functie
Interviewer Lisanne Alexandre - Student TU Delft 

Beste {NAME} 

Hartelijk bedankt dat u de tijd neemt voor dit interview.

Het onderzoek focust zich op transformaties van (hoogbouw) kantoren tot woningen. Het 
doel van het onderzoek is om de verschillende uitdagingen en mogelijke oplossingen te 
vinden tussen transformaties van kantoorgebouwen ten opzichte van hoogbouw kantoorge-
bouwen naar woningen. De hoofdvraag van dit onderzoek is: What are respective solutions to 
challenges for the conversion of vacant tall office buildings into housing in the Netherlands? 
(Wat zijn respectieve oplossingen voor uitdagingen voor de transformatie van leegstaande 
hoge kantoorgebouwen naar woningen in Nederland?)

Het eerste deel van het interview bestaat uit een aantal algemene vragen om uw achter-
grond en perspectief te begrijpen. Het tweede deel van het onderzoek zal ingaan op de uit-
dagingen en oplossingen op legaal, financieel, (bouw)technisch en sociaal vlak vanuit uw 
expertise. 

Om het transcriberen van het interview efficiënter te maken wil uw toestemming vragen 
om het interview op te nemen. In verband met de privacy, zullen alleen mijn mentoren en ik 
toegang hebben tot deze transcriptie en het audiobestand zal direct na transcriptie verwij-
derd worden. De informatie die gedeeld wordt tijdens het interview zal met zorg behandeld 
en anoniem in het rapport verwerkt worden. Deelname aan het interview is vrijwillig en u 
mag op elk moment het interview stoppen. 

Heeft u nog vragen voor de start van het interview starten?

Na start audio:
Mag het interview worden opgenomen?

Algemene vragen
1. Professionele achtergrond
 1.1. Sinds wanneer bent u werkzaam binnen dit bedrijf met deze functie? 
 1.2. Heeft u andere functies gehad binnen dit bedrijf of vorige werkgevers? 

2. Project informatie
 2.1. Kunt u een korte introductie geven over het project? 
 2.2. Wat was precies uw rol binnen het project en wat hield dit in?
 2.3. Bij welke fasen binnen het project was u betrokken? 

Vragen gemeente
3. Gemeentelijke visie
 3.1. Kunt u kort beschrijven wat de gemeentelijke visie is met betrekking tot kantoor
 transformaties? 
 3.2. Is deze visie sterk veranderd de afgelopen jaren? Wat heeft er voor gezorgd dat 
 deze wel of niet is veranderd? 
4. Gemeentelijke rol
 4.1. In welke mate speelt de gemeente een rol binnen kantoortransformaties? 
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 4.2. Wat zijn tools van de gemeente die ingezet kunnen worden tijdens het transfor
 matieproces? 

5. Uitdagingen
 5.1. Kunt u voorbeelden noemen van wettelijke uitdagingen en hoe gaat de gemeen
 te hiermee om? 
 (bijvoorbeeld: omgevingsvergunningen)
 5.2. Kunt u voorbeelden noemen van financiële uitdagingen en hoe gaat de gemeen
 te hiermee om? 
 (bijvoorbeeld: subsidies)
 5.3. Kunt u voorbeelden noemen van (bouw)technische uitdagingen en hoe gaat de 
 gemeente hiermee om? 
 (niet direct een uitdaging voor de gemeente, maar wellicht kunt u wel voorbeelden 
 noemen uit de praktijk)
 5.4. Kunt u voorbeelden noemen van sociale uitdagingen en hoe gaat de gemeen
 te hiermee om? 
 (bijvoorbeeld: woonomgeving, gentrification, faciliteiten)
6. Case studie
 6.1. Wat zijn volgens u binnen uw gemeente geslaagde kantoortransformaties gewe
 est? Waar zit het succes in? 
 6.2. Heeft u verder nog vragen, opmerkingen of tips met betrekking tot het onder
 zoek?

Vragen ontwikkelaar / architect / bouwbedrijf
3. Project team 
 3.1. Welke stakeholders maakten deel uit van het project team? 
 3.2. Van wat voor soort team of contractueel verband was er sprake? 
 3.3. Heeft deze vorm van een team verband gezorgd voor bepaalde uitdagingen en/of 
 oplossingen? 
4. Uitdagingen
 4.1. Kunt u voorbeelden noemen van wettelijke uitdagingen? In welke fase van het 
 project kwamen deze uitdagingen voor? Hoe is er omgegaan met wettelijke uit
 dagingen? 
 (bijvoorbeeld: Bouwbesluit, omgevingsvergunning)
 4.2. Kunt u voorbeelden noemen van financiële uitdagingen? In welke fase van het 
 project kwamen deze uitdagingen voor? Hoe is er omgegaan met financiële uit
 dagingen? 
 (bijvoorbeeld: vertragingen, onvoorziene kosten en oorzaken)
 4.3. Kunt u voorbeelden noemen van (bouw)technische uitdagingen? In welke fase 
 van het project kwamen deze uitdagingen voor? Hoe is er omgegaan met (bouw)
 technische uitdagingen? 
 (bijvoorbeeld: constructief, daglicht, verdiepingshoogtes, grid, gevel)
 4.4. Kunt u voorbeelden noemen van sociale uitdagingen? In welke fase van het proj
 ect kwamen deze uitdagingen voor? Hoe is er omgegaan met sociale uitdagingen?
 (bijvoorbeeld: transformatie en de buurt) 
5. Hoogbouw
 5.1. Merkt u verschil in uitdagingen tussen specifiek hoogbouw transformaties en niet 
 hoogbouw transformaties? Waarom wel of niet? 
 Zo ja, welke uitdagingen zijn dit en op welk aspect? 
6. Case studie
 6.1. Welke casus lijkt u nog meer interessant voor dit onderzoek? Waarom? 
 6.2. Wat zijn volgens u geslaagde kantoortransformaties? Waar zit het succes in? 
 6.3. Heeft u verder nog vragen, opmerkingen of tips met betrekking tot het onder
 zoek?
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