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Abstract

In housing, ‘adaptability’ denotes the capacity of the dwelling to accommodate residents’
changing needs. Adaptable housing was first put forward in the early 20th century and has
been debated ever since. Recently, adaptability has also been recognised as a focal con-
tributor to buildings’ sustainability and circular economy. Nevertheless, adaptable housing
is rarely built. This paper studies what hinders the mainstreaming of adaptable housing in
Finland. Semi-structured interviews were conducted with professional stakeholder groups
involved in developing, financing, regulating, inspecting, and designing housing. The in-
terviews were construed around five adaptability concepts that have sporadically been
built in Finland. The specific barriers and preconditions to implementing each concept
were found to vary. However, the fact that in general, developers do not find it meaning-
ful to incorporate adaptability in their projects would appear to form the main barrier.
Contrary to previous research, the results of this study challenge the idea that additional
costs allegedly incurred by adaptability would necessarily play a major role.

Keywords Housing - Adaptability - Developers - Financiers - Municipal authorities -
Structural and building services engineers

1 Introduction

For nearly a century, ‘adaptable’ or ‘flexible’ housing and its design have been discussed
and researched in the architectural discipline (see Rabeneck et al., 1973; van Eldonk &
Fassbinder, 1990; Schneider & Till, 2007; Loch, 2011, 35-52; also Rowe, 1993). During
the long-running discourse, other terms have also been coined for such housing. In the inter-
est of brevity, the term used in this paper is ‘adaptable.” A reader interested in terminology
debate is kindly asked to refer to Estaji (2017), Pinder et al. (2017), or Askar et al. (2021).
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Despite the long architectural discourse, adaptable housing is rarely built. There is little
knowledge why this is the case. The objective of this study is to learn what hinders its main-
streaming by focusing on the situation in one country. The research questions of the study
are: What do Finnish professional stakeholders involved in housing construction, other than
architects, believe to form (1) the barriers to adaptability and, conversely, (2) the precondi-
tions for its implementation?

Early advocates of adaptable housing argued that highly standardized mass housing
neglected the needs and wants of residents. Adaptable housing manifested as a way towards
individualised dwellings, tailored to the lives of residents. Starting in the 1960s, N.J. Hab-
raken (1972) and the ‘open building’ movement (Bosma et al., 2000; Kendall & Teicher,
2000) advocated for residents to have decision-making power over how their homes are
built. This position has been supported by some recent studies that report on the need and
desire of residents to customize their homes (e.g. Femenias & Geromel, 2019; Tarpio &
Huuhka, 2022).

Adaptable housing has long been regarded to be beneficial for during transitional life
phases, such as changing household composition, ageing, chronic illness, or progressing
disability (e.g. Priemus, 1969; Schneider & Till, 2007; Tarpio & Huuhka, 2022; Werner,
1977). These developments often require that residents move. However, housing that is
adaptable enables residents to accommodate the changed needs by altering the use or the
physical features of the home (e.g. Braide, 2019; Hamida et al., 2022; Heidrich et al., 2017;
ISO, 2020; Saarimaa, 2023). The need to adapt the home is often acknowledged in the
context of growing old, where accessibility is emphasised to cater for physical and cogni-
tive decline and to enable persons to ‘age-in-place’ (e.g. Aitken et al., 2022; Heldak et al.,
2024; Kaasalainen, 2021; McCall, 2022). More recently, the benefits of adaptable housing
have been recognised in the context of the global pandemic of 2020-21 and the increase in
teleworking from home (e.g. Blanc & Scanlon, 2022; Hipwood, 2022; Marco et al., 2022;
Uyttebrouck et al., 2023).

Today, adaptable buildings are also increasingly seen as a part of the construction sec-
tor’s sustainability and circular economy (see e.g. Aziz et al., 2020; Pelsmakers & War-
wick, 2022; Lavikka & Paiho, 2023; Le & Nguyen, 2023; Ollar, 2024). For several decades,
experts have recognized that adaptability contributes to sustainability by enabling buildings
to stay in use for longer (e.g. Leupen et al., 2005; Schmidt & Austin, 2016; Pelsmakers &
Warwick, 2022). It has been recognised as a core indicator in international sustainability
frameworks, such as ISO (2011) and the EU’s Level(s) (JRC, 2020), and included in several
national sustainable building certification systems, such as the German DGNB (2020) and
the Finnish RTS Environmental Classification (RTS, 2022). In the 2010s, a synergy between
the concepts of adaptability and circularity was perceived (Geldermans, 2016), as it was rec-
ognised that different adaptability concepts or strategies help to modify buildings and thus
avoid their premature demolition and resulting waste (e.g. Huuhka & Vestergaard, 2019;
Manewa et al., 2016). In the early 2020s, an international standard (ISO, 2020) on design-
ing for disassembly and adaptability was established, and demountability and reusability of
building parts and materials became an important part of adaptability discourse (Askar et
al., 2021; Mlote et al., 2024). Hence, some authors (Hamida et al., 2022; Ollar, 2024) have
even adopted a concept ‘circular building adaptability’ articulating the intertwining of cir-
cular economy and adaptability.
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Regardless of the earlier or more recent aims of adaptability, in practice, adaptability
remains uncommon in the housing sector. It is not an established part of the prevailing prac-
tices of housing design and construction anywhere, and the underlying reasons are not yet
well understood. Outside of housing, Schmidt and Austin (2016, 6) compared motives and
obstacles to developing adaptable buildings. They identified that expected additional costs
were the main barrier, and other barriers included short-term development models, funding
practices, and valuation methods. Heidrich et al. (2017) raised similar aspects: they found
that financial and economic incentives, owners’ and clients’ motivations, and legislative
frameworks can act as either enablers or inhibitors of adaptability. Geraedts et al. (2016)
list 17 factors beneficial to adaptability and imply that many of them increase investment
costs. In their recent literature review, Mlote et al. (2024) classify barriers or challenges
to adaptable building strategies as economic, social, and regulatory barriers, and technical
challenges.

When it comes to housing, Schneider and Till (2005) found that obstacles to adaptability
in the United Kingdom are related to investments, such as the lack of resources and the
preconception that built in adaptability costs more than ordinary housing; lack of interest
and initiative by the building industry; and legislation. Additionally, they considered barri-
ers from construction techniques, the housing market, and culture that include the narrow
discussion and understanding of the concept of adaptability. In the context of housing in
Finland, which the current paper also studies, Krokfors (2010) found barriers to adaptable
housing to exist in legislation, technical solutions, involved actors, financing, cities’ steering,
building culture, and national housing policy. More recently Tarpio et al. (2022) interviewed
architects in both Finland and Denmark about the barriers to adaptability they encountered
in their work pertaining to adaptable housing. Classifying the barriers into main, secondary,
and other barriers, they identified developers’ disinterest as the main barrier. Most recently,
Lavikka and Paiho (2023) studied motivations and market solutions for adaptable housing
in Finland e.g. by interviewing varied stakeholders. They recognised the following aspects
as challenges to adaptable housing: increased design and construction costs, builders’ reluc-
tance to invest in design and construction, challenges with modifiable building services, fire
compartmentation, and sound insulation, housing manufacturers’ reluctance to change their
operation modes, low market demand, and lack of incentives for companies building hous-
ing for professional investors. Table 1 summarises the barriers discussed in the literature.

In Finland, like elsewhere, the discussion on housing adaptability has been led and main-
tained by academic architects (e.g. Krokfors, 2010, 2017; Saarimaa, 2023; Tarpio, 2015;
Tiuri, 1997). Thus, the purpose of the current study is to scope the perceptions of other pro-
fessional stakeholders involved in housing construction using the interview method.

2 Material and method

The study starts from the results of Tarpio et al. (2022) that concern Finland, i.e. the barriers
that the interviewed Finnish housing architects believe to inhibit adaptable housing. Table
2 associates these barriers with the original authors’ priority classification and, additionally,
with professional housing construction stakeholder groups that influence each hypothesized
barrier. This consideration has informed the selection of the professional groups interviewed
in this study. Representatives of all professions mentioned in Table 2 except legislators were
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Table 2 Barriers to adaptable housing in Finland recognised by housing architects (Tarpio et al., 2022), their
relation to barriers, and alignment with professional stakeholder groups

Internationally Recognised barriers by Finnish housing archi- Barrier cat-  Profession involved
recognised barriers  tects (Tarpio et al., 2022) egorisation  (this paper)
(Table 1) (Tarpio et al.,

2022)

Key persons of the
building process

Developers’ disinterest

Main barrier

Housing developers

disinterested
Construction Building services and construction technol- Secondary Building services
techniques ogy (lacking transformability of ventilation barriers engineers
systems; some hindrances caused by modular Structural
construction methods) engineers
Common prac- Prevailing design procedures and fee policies Housing developers
fices 1n construction  Conventional building process (lack of a two-  Other Housing developers
industry stage building process) barriers

Public authorities’

Articles of association of housing companies
Inconsistent and occasionally surprisingly

Housing developers
Building inspection

steering strict interpretations of regulations authorities
Restrictive requirements in urban plans City planners
Legislation Demands posed by the Housing Transactions Legislators*
Act
Costs - - Housing developers
Financial - Housing financiers

considerations
Housing market — —

*excluded from the paper.

contacted and interviewed. The group was omitted because they are less directly involved
with how housing is finally implemented. Moreover, because international literature has
identified funding practices as potential barriers to adaptability, housing financiers were
included. The end-users of housing, i.e. residents, were not included because their perspec-
tives have been scoped in recent research (Tarpio & Huuhka, 2022).

Semi-structured interviews (Hirsjarvi & Hurme, 2008) were conducted with the selected
professional groups. The topics and questions for discussion were customised for each
group (see Supplementary File 1). To concretize the discussion, topics and questions were
also formed around recently implemented Finnish adaptability concepts (Fig. 1), as well as
their design and implementation.

The five adaptable flat concepts shown in Fig. 1 were identified by the researchers before
the interviews. As adaptable housing projects are not prevalent in Finland, these concepts
stand out from the current housing production, which the researchers have been actively
following for several years. The interviewee selection was informed by the projects, and
the concepts were discussed and referenced during the interviews. However, the discussions
were not specifically limited to these concepts, and the interviewees were encouraged to
discuss the adaptability projects they had experiences with. As a note, none of the concepts
discussed in this study allow modifications to the location or size of wet spaces, such as
bathrooms and toilets. This design choice considerably reduces the challenges posed by
adaptability to structural and building services engineering.

The interviews targeted seven professional groups with three interviewees in each, with
a total of 21 interview subjects (Table 3). Interviewees were invited on the basis that they
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Origins of the examples:

Housing company Helsingin Real estate company Helsingin Marianne, Helsinki Housing company Piispanportin Housing company Vantaan Housing company Helsingin
Reissumies, Helsinki 2017 (under construction during the interviews) Aura, Espoo 2023 Karpalo, Vantaa 2019 Tila, Helsinki 2011

Fig. 1 Floor plan examples of five recently implemented adaptable flat concepts in Finland. In the figure,
black colour refers to fixed non-transformable parts of the flat and red colour to those parts which can be
modified and which are the ones that allow flat transformations

or their organisations had experience or views with adaptable housing. Potential interview-
ees were approached directly; many accepted the invitation, while others recommended
someone else from their organisation. The interviewees signed an informed consent form
prior to the interview. The form stated that resulting research would not associate quotations
directly with individuals but only with the associated professional groups. The interviewees
were also given the opportunity to remain anonymous. These practices aimed to enable the
interviewees to speak as freely as possible. All interviewees agreed that their names, posi-
tions, and organisations could be published. As the results from this kind of research rely on
the interviewees’ expertise on the subject matter (Alastalo et al., 2017), publishing names
helps readers to evaluate it.

Eight of the interviews were conducted as video calls, and 13 were conducted at the inter-
viewees’ offices. All interviews were held in Finnish and were recorded and transcribed. The
transcriptions were analysed by categorising and comparing the issues and themes high-
lighted by the interviewees, first within each professional group and then across all groups.
Quotations reported in the next section are translations.

3 Results

3.1 Market-oriented housing developers

The interviewees are directors in developer companies that have recent experience with
constructing adaptable housing in the market-driven segment. However, the adaptability

concepts the companies have applied vary. Two interviewees opined that adaptability often
calls for compromises to layouts. They shared the belief that, unlike optimised layouts that
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Table 3 Professional groups and persons interviewed in this study, including their organisations, positions,
and the reasons why they were invited to be interviewed

name position organisation reason for invitation
Market- Miikka Senior Vice EKE-Construction Company with recently
oriented Huhtamiki President Ltd implemented adaptable owner-
housing occupied housing
developers  Anttj Inkild Head of Housing  YIT Corporation ~ Company with recently
Segment Finland, implemented adaptable owner-
CEE occupied housing
Riku Patokoski Managing Bonava Finland Company with recently
Director Ltd implemented adaptable owner-
occupied housing
Non-profit ~ Antti Huurre Head of VAV Group Company interested in develop-
housing Construction ing adaptable rental housing
developers  youni Head of A-Kruunu Ltd Company with recently imple-
Isométtonen Construction mented adaptable rental housing
Sanna Development City of Hel- Organisation with recently
Merildinen Manager sinki, Urban implemented adaptable rental
Environment housing
Division, Housing
Production
Housing Rami Erkkild  Senior Special-  Municipality Organisation possessing
financiers ist, Sustainable Finance Plc financing products for public
Finance organisations
Jarmo Lindén  Director Housing Finance  State organisation responsible
and Development  for financing and developing
Centre of Finland  housing
(ARA)
Ari Pauna CEO Mortgage Society  Organisation specialised in
of Finland housing financing
Urban Mari Lead Archi- City of Vantaa, Responsible city planner of an
planners Jaakonaho tect; Korso, Detailed Planning  area where adaptable hous-
Koivukyld, and ~ Unit ing project(s) will possibly be
Hakunila Areas implemented
Matti Team Manager,  City of Helsinki, = Responsible city planner of an
Kaijansinkko  Jitkésaari and Urban Environ- area where adaptable hous-
West Harbour ment Division, ing project(s) were recently
Teams Detailed Planning  implemented
Hanna Unit Manager, City of Helsinki, ~ Responsible city planner of an
Pikkarainen Eastern Unit Urban Environ- area where adaptable hous-
ment Division, ing project(s) were recently
Detailed Planning  implemented
Building Aarno Alanko  Head of Unit, City of Helsinki, ~ Building inspection organisa-
inspection Permit Unit 1 Urban Environ- tion in a city with implemented
authorities ment Division, adaptable housing project(s)
Building Control
Services
Ifa Kytosaho Lead Building City of Vantaa, Building inspection organisa-
Permit Architect Building Control  tion in a city with implemented
adaptable housing project(s)
Jari Saajo Building Control City of Espoo, Building inspection organisa-
Manager Environment and  tion in a city with implemented
Building Control  adaptable housing project(s)
Department
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Table 3 (continued)

name position organisation reason for invitation
Building Ismo Metsédld  Head of Depart-  Sitowise Ltd Company and person involved
services ment, Building in adaptable housing project(s)
engineers Services
Evgeny Design Manager, Ramboll Ltd Company and person involved
Nikolski Building Services in adaptable housing project(s)
Juha Managing ClimaConsult Company and person involved
Pentikiinen Director Finland Ltd in adaptable housing project(s)
Structural Riku Aaltonen  Department Raksystems Ltd Company and person involved
engineers Manager in adaptable housing project(s)
Joonas Department AFRY Buildings  Company and person involved
Heinikkala Manager; Hous-  Finland Ltd in adaptable housing project(s)
ing Construc-
tion, Structural
Engineering
Henri Huoso Technical Structural Studio ~ Company and person involved
Director Ltd in adaptable housing project(s)

need not provide for spatial variations, adaptability requires a loose fit of spaces. An inter-
viewee considered the compromise as undesirable:

If some sort of compromise must be made to the layout to provide adaptability, from
our perspective, we don 't want to make that compromise, but [we would rather offer]
a flat that’s as good as possible for the customer. [...] If the customer [later] wants a
different kind of flat, they’ll buy another flat.

Another interviewee agreed that, in some cases, a plan that offers layout variations can-
not produce spatially optimised solutions for specific customer groups. However, the inter-
viewee also reflected that, if the adaptable layout can meet the needs of a larger group of
customers, the company may benefit:

When demand grows, prices go up. If we can create flats that serve the preferences
of more residents, our demand will grow, as the number of people interested in the
flats will also grow [...]. It may not mean we [can] raise the price of the flat, but it’ll
improve the saleability of the flat, which in turn will speed up the turnover.

Two interviewees identified flats with optional rooms (cf. Figure 1c) as the most interest-
ing adaptability concept in their company’s current situation. The concept gives customers
a chance to choose between a spacious layout with fewer rooms or a tight-fit space with
several (bed)rooms. It requires that in the flat, there is one large space, often a combined
kitchen-dining-living area, with corners where one or two small rooms can be created by
constructing lightweight partition walls. This concept was recognised in the previous quote
to have the potential to interest different kinds of customers in the same flat. Another inter-
viewee noted that this is the most common adaptability concept employed by their company.
One person, however, raised the issues of tenure and market segments. In their company’s
housing production, the necessary level of spaciousness for this type of a concept is feasible
in the owner-occupied segment, but not in the segment targeting rental housing investors:
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If the potential clients are investors, a loose fit of spaces causes the economic equa-
tion not to function. [...] To exaggerate a bit, if you’ve got a one-bedroom flat with
44 square meters or another one with 58 square meters, you’ll get the same rental
income out of them.

When discussing adaptable housing concepts that the companies marketed and implemented
in the recent years, all interviewees encountered difficulties. In one case, adaptability within
the flat was based on relocatable partitioning involving cabinets and sliding doors (cf. Fig-
ure 1d). In practice, though, regularly screwing and unscrewing the connectors slightly
damaged the parts and materials, and the outcome was considered visually unsatisfactory.
Moreover, the intermediate floor structure was made of pre-stressed hollow-core slabs that
arched slightly, so the partitioning could not be attached to ceilings without fitting pieces.
Reusing the fitting pieces to close gaps in new locations proved difficult due to the variation
in arching throughout the unit. Most importantly, the developer learned that the residents
did not relocate the partitioning often. Additionally, the sound insulation was experienced
as poor between rooms partitioned this way. As a result, the company found the relocatable
partitioning to not be worth investing in, so they replaced it in later projects with standard
drywall.

In the case of neo-lofts (cf. Figure le), the room height is higher than usual and, barring
bathrooms, the interior space is not divided into rooms when the flat is purchased by the
customer. The customer decides how the space will be equipped and partitioned in both the
horizontal and vertical direction. A developer that had implemented this type of housing
had also provided guidelines for customers to help choose suitable technical solutions, for
example retrofitting galleries, including recommended structural solutions and maximum
allowed areas. In practice, though, customers implemented structures that deviated from the
provided instructions. While this was within their rights, such construction caused sound
insulation problems between flats. This led to disputes, as some customers tried to assign
the responsibility to the developer. Although the cases have been resolved in the developer’s
favour, the interviewee concluded that the concept bears procedural risks not present in typi-
cal fully finished flats.

In a third case, a developer’s joinable flat (cf. Figure 1a) concept has been interpreted
in varying ways by authorities. In some cases, it has been found to fulfil certain city plan-
ning or housing policy requirements, while in other cases, it has not satisfied the very same
requirements (see also Sect. 3.5). Despite this uncertainty, the interviewee did not find the
issue to be crucially problematic: it did not influence the company’s decisions to offer the
concept, as long as there were other reasons for introducing it.

3.2 Non-profit housing developers

Two of the three persons interviewed in this group represent non-profit rental housing devel-
opers, while one represents a city organisation involved in developing municipal rental
housing, right of occupancy housing, and cost-regulated owner-occupied housing. Two of
the organisations had recently implemented adaptable flats, while one was interested in
implementing them in the future.
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All three interviewees stated that having versatile flat sizes and types in their property
portfolio is their priority and more important than adaptability. With a versatile portfolio,
they can offer tenants the possibility to move to another flat if their housing needs change:

[ see it so that adaptability for our organisation is that [...] we have plenty of differ-
ent flats.

Despite this, the interviewees exhibited some interest in the different concepts of adapt-
ability. Two interviewees regarded the concept of joinable flats (cf. Figure 1a) as the most
promising solution, economically. Adaptability could be incorporated through simply mak-
ing one provision in the wall between the flats that could later become a doorway:

It doesn't add much cost at all. It does require slightly more effort from the architect
in the design phase, which may increase costs, but that’s peanuts.

One person emphasized the importance of the multifunctionality of a flat and its spaces, i.e.
large enough rooms that are shaped to be furnished in various ways. They expressed that,
in their housing production, multifunctional concepts are more suitable than transformable
concepts because tenants are not permitted to alter the flats. Additionally, in their cost-
regulated owner-occupied housing production, residents are allowed to own only one flat,
so the concept of joinable flats cannot be applied.

One interviewee raised the notion that adaptability can serve as a form of risk management:

A company s operations are based in many respects on managing risks. If adaptability
would be considered in each project so that the building can be somehow transformed
easily [...] when it seems that the demand isn 't there anymore. If these kinds of tricks
could increase the demand, it would decrease the risks regarding our building stock.

The interviewee envisioned three steps of risk management that adaptability could provide.
The first step would consist of having versatile flats in the portfolio. The second one would
encompass the ability to alter a building’s unit distribution through, for example, joining and
separating flats. The third step would entail adaptive reuse within the building. Currently,
they are experienced with the first and second step, but the interviewee considered the third
a significant leap.

3.3 Housing financiers

The interviewees and their organisations possess varied perspectives on housing financing.
One of them represents a market-oriented financing institution granting loans to individuals
and corporations, while two interviewees work in institutions that finance non-profit hous-
ing organisations. The reader should note that if a financier’s customers are primarily public
bodies, including publicly owned rental housing companies, the risks are marginal. This is
because the loans are guaranteed either by a municipality or by the state, and the customers
themselves, or at least their guarantors, cannot go bankrupt as per law.

The results of the interviews vary, which may be attributed to the varied backgrounds
of the interviewees. Two interviewees identified that adaptability could reduce risks for a
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financier, but their opinions differed in terms of how significant this is. One found it to be
a crucial feature:

An adaptable building, an adaptable flat — that’s a very good guarantee from the
viewpoint of a housing financier. It reduces lending risks from the perspective of both
solvency and collateral value development.

The other person had not thought about the matter to the same degree, but nevertheless
contemplated:

Maybe a degree of risk management in that it [adaptability] increases the possibility
to meet the demand prevailing at a given moment.

The third interviewee stated that risk management through adaptability has not specifi-
cally been discussed in their organisation. However, they recalled that the government’s
recent loan allocation scheme memorandum described multifunctionality as advantageous
in reducing housing vacancy risks.

Regarding financing alternatives, two people explained that their organisations have
financing instruments where adaptability can bring benefits to the applicant, whereas one
interviewee’s institution does not have any such instruments. One interviewee who con-
sidered adaptability to reduce financier’s risks stated that customers could likely negotiate
lower interest rates if they could show that the housing has adaptable features. However,
adaptability does not automatically guarantee a low rate, as solvency is a crucial factor, too:

A loan is always a matter of collaterals and a matter of solvency. They must be both
considered separately.

Another interviewee stated that their ‘green’ financing products enable a small reduction in
interest rate if adaptability can be proven and considered relevant. The financing instruments
of the third interviewee’s organisation do not afford any interest advantages for adaptability.
The interviewee nevertheless foresaw that higher costs, i.e. a larger loan, could possibly be
approved for an adaptable project.

3.4 Urban planners

The three individuals interviewed work in senior city planner roles in detailed planning in
the Finnish capital region. All interviewees reflected that producing or instructing housing
adaptability via detailed plans is difficult. One expressed that, at present, detailed plans have
no impact on flat adaptability: their city decided that detailed plans should not mandate spe-
cific dwelling features. Additionally, building footprints are usually specified to guarantee
enough daylight in buildings, while still allowing some variation in the building shape and
depth for versatile flats:

We expect the buildings to be 13 meters deep, and then we draw the building footprint
to be 15 meters, so in principle, there's quite a lot of flexibility available within that.
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Another interviewee was not sure how to introduce housing adaptability in detailed plans.
Rapidly changing economic situations impact how buildings are built, and the interviewee
opined that implementing flat adaptability necessitates detailed and binding statutes. Rather
than in detailed plans, they asserted that statutes could be better positioned in plot allocation
agreements made when the city sells or leases land for building. They remarked:

Or then, plot allocation documents [...]. Perhaps them, perhaps they are a format
where such matters, not suitable for a detailed plan, can be defined more accurately.

The third interviewee believed that not even legally binding statutes in detailed plans could
guarantee that adaptability would be implemented. Rather, they believed that if adaptability
is a true objective for a certain plot or area, it should be embedded in the design and building
process more thoroughly. They explained:

Like if I place a statute in a detailed plan, it'’s too late a stage to make [developers]
somehow committed.

According to the interviewee, the planning organisation they represent has recognised a
risk in promoting adaptability. The proportion of small flats has increased, and the city is
attempting to balance the supply of flat sizes. The planners are concerned that if they pro-
mote adaptability, then some developers may use the concept of joinable flats (cf. Figure 1a)
as an excuse to continue building small flats, arguing that the flats can be joined later.

When discussing the role of planning processes in flat adaptability, two interviewees
brought up preliminary building designs, which often serve as a basis for detailed plans.
When the city owns developable land, it often organises plot allocation competitions. In
such competitions, developers team up with architects to prepare building designs for the
plot. The winning team earns the ability to buy or lease the plot and implement the winning
design. If the land is privately owned, the city often asks the owner to commission ‘refer-
ence designs’ or ‘design studies’ to investigate options for building on the site. In both cases,
the city has contractual tools, in the form of land sales, or lease agreements and land use
agreements, to incentivize or require adaptability.

3.5 Building inspection authorities

The interviewees represent building inspection authorities of three cities in the Finnish capi-
tal region. They observe that neo-loft projects particularly challenge building inspection
authorities. Neo-lofts are ‘raw’ spaces that are handed over to customers to be later parti-
tioned and equipped based on their needs and wishes. Thus, the housing is completed in two
stages: first the developer erects the building, then the residents finish the flats. However, the
Finnish Statute on Housing Facilities and Workspaces (2017) decrees that a dwelling must
include appropriate spaces, equipment, and fittings for uses including personal hygiene and
cooking. Hence, there is a contradiction between the proposed freedom for the resident and
the existing legal statute. All three interviewees were uncertain of the correct regulatory
interpretations.

The contradiction crystallises in the following question: can a neo-loft flat be handed
over to a resident containing a fully equipped and finished bathroom (as is part of the con-
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cept) but only drainage and piping in the kitchen? All interviewees stated that, strictly inter-
preting the current regulation, they could not issue an occupancy permit without kitchen
fittings installed. One of them stated:

The law commands that to fulfil the preconditions for occupancy, a kitchen must exist.
[...] If it isn 't presented at all, then it doesn't exist, and we don't have grounds for
granting a permit if we follow the law as it'’s written.

Another interviewee shared this view but emphasized it as their ‘present’ interpretation.
They had not encountered neo-loft projects recently, but should one be introduced, they
would reconsider the requirements thoroughly.

One interviewee was handling the building permit process for a neo-loft building during
the time of the interview. Their organisation had agreed to arrange a negotiation on the mat-
ter and were planning to make a principled decision on the interpretation of kitchen require-
ments and other relevant details. After the interview, they shared that a two-stage permit
process would be introduced. The developer must first apply a permit for the construction of
the frame of the building and the internally unpartitioned units. Flats with building services
ready for kitchen installations could be handed over to the residents, and the full require-
ments of the Statute need not be met at this stage. However, the residents themselves or
the housing company (depending on the company’s articles of association) must apply for
permits to finish the flats in a separate second stage. The other interviewees agreed that neo-
lofts’ two-phase construction process would require a two-stage permit process.

Regarding the joinable flats (Fig. 1a), two interviewees were slightly suspicious of the
concept. Both recalled instances when it had been employed to evade cities’ family housing
policies — an issue that one of the urban planners also raised (see Sect. 3.4). These policies
require a certain share of flats to be large units. Developers have occasionally argued that
two joinable units, often one small and one mid-sized, should be considered as one large flat
and counted towards the required number of family size units. Therefore, one interviewee
argued that developers may use joinable flats as pawns in negotiating concessions from
policies and requirements:

Certain requirements exist for projects dominated by small flats regarding, for one,
common spaces. [...] They [developers] can, by presenting some opportunities for
Jjoining flats, kinda show that it [the project] isn t necessarily small flat-dominated. So,
we could grant some [concessions]... We weren t so precise on the requirements. [ ...]
So, in a sense, this can be taken as a game, like, ‘let’s discuss’.

However, an interviewee from a neighbouring city explained that their city has approved
part of the required family-sized flats to be implemented as joinable units. Therefore, it
is logical that developers would seek these negotiations with authorities. The interviewee
explained:

By no means all [required family-sized] flats will be accepted to be built like this

[...] but a part [of such flats in a given project] was implemented through this kind of
adaptability, and these were accepted.
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3.6 Building services engineers

The three interviewees have been engaged in recently implemented adaptable housing proj-
ects based on the concept of neo-lofts (cf. Figure 1e), joinable flats (cf. Figure 1a), switch-
able rooms (cf. Figure 1b), or optional rooms (cf. Figure 1c). It is noteworthy that none
of the concepts involve altering the location of bathrooms or toilets, which would require
modifications to drainage piping in the intermediate floor structure. Fixing the locations of
wet spaces reduces the challenges for building services engineering. Therefore, the inter-
views involved few discussions about drainage arrangements.

Contemporary Finnish housing construction typically uses mechanical ventilation with
heat recovery to meet the current energy performance regulation. Both mechanical equip-
ment as well as air ducts take up space within a building and its flats. Ducts must run to
every room of a flat to supply or exhaust air. If the room division is modified, ventilation
arrangements must be updated to match the new situation. This requires adjusting air flow
quantities and installing new or relocating existing ducts and valves.

Two interviewees asserted that decentralised unit-specific ventilation systems offer the
best adaptability properties. They believed that such systems are the best choice for the
aforementioned concepts. Small adjustments to air quantities required by room changes can
usually be achieved with existing ventilation units, as the machines usually have redundancy:

Its the very same [flat-specific ventilation] machine that'’s usually used throughout,
unless there are really large flats [ ...]. But usually, the [additional] air flow required
by one [extra] bedroom [ ...] can be extracted out of these machines.

Additionally, they argued that a disadvantage of centralised systems is that room modifica-
tions made in individual flats would require air flow adjustments to the whole system. Thus,
not only are the air flows in the modified flat affected, but also those in the other flats venti-
lated with the same vertical stack:

Let’s imagine we’ve got a centralised system and people start changing [spaces],
some adding bedrooms, others removing them, so the adjustment of air quantities
concerns the whole building. Every single time, and again and again and again.

One interviewee, however, did not favour a decentralised system over centralised one but
believed that both systems could be utilised in adaptable housing.

In general, the interviewees did not regard current ventilation systems problematic to
adaptability. Two of them, however, emphasised that the adaptability concept (cf. Figure 1)
must be first explicitly defined. If this has been done, then the building services can be
planned accordingly.

Heating was discussed less frequently than ventilation in the interviews. Out of the dis-
cussed adaptability concepts, neo-lofts and switchable rooms seemed to challenge heating
systems the most. In a neo-loft project that an interviewee participated in, ceiling-installed
radiators were initially considered for heat distribution. They would have been installed
according to the selected room division, and their positions could have been changed rela-
tively easily. However, if the galleries were retrofitted, the ceiling radiators would not have
effectively heated the spaces below. Eventually, a floor heating system with five separate
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circuits per flat was used. This solution facilitates heating as well as cooling. The inter-
viewee explained:

It’s a compromise. All of them [the solutions] usually are, more or less so. [...] They
[ceiling-installed radiators] are [...] not necessarily so beautiful to everybody's eye.
Similarly, if we’d apply wall-mounted radiators, we’d need to provide cooling with
some other means. Here we got to [combine] heating and cooling, that was the benefit.

To avoid damaging the floor heating system, residents were instructed to install partitions by
gluing them to the floor surfaces, rather than using nails or screws.

Switchable rooms create different types of challenges to heating arrangements. Presently,
floor heating is a commonly used system in Finnish housing production. However, it is not
optimal for rooms that could switch from one flat to another. Detaching a room’s heating
circuit from the ‘donor’ flat’s system and connecting it to the ‘recipient’ flat’s system would
be complicated to implement. One interviewee proposed, although without experience on
such projects, heating the switchable rooms with radiators, even if it required introducing
another heating system to the building:

We could have some kinda hybrid solution. [...] There could be radiators there, no
matter how silly it’d be, but this is how we’d avoid later challenges. Otherwise, we’d
need to open the whole floor again and rethink the whole thing.

3.7 Structural engineers

The three interviewed structural engineers have been engaged in recent adaptable housing
projects based on neo-lofts (cf. Figure 1e), joinable flats (cf. Figure 1a), or switchable rooms
(cf. Figure 1b). The projects have used precast or in-situ cast concrete for the load-bearing
structures.

Joinable flats and switchable rooms were relatively simple, not particularly demanding
tasks for structural engineering. The concepts require the possibility for a horizontal connec-
tion (a doorway) between two flats, which can be opened when needed and walled in when
not in use. Two interviewees had participated in projects that had implemented joinable
flats. In these cases, the walls were precast concrete elements. As a part of the elements’
design, the structural engineers incorporated provisions for a doorway to be sawn with a
diamond saw in the future. Externally, these walls look like normal concrete walls, but inter-
nally they require that the steel reinforcement bars are placed so that a certain area of the
wall may later be sawn off. The reasons for selecting this solution were primarily economic:

This is a solution where a doorway can be opened fairly cost-efficiently. Like, in the
opening moment, it costs more than breaking through a wooden stud and board wall.
But [...] had it originally been a wall with a hole for a doorway bricked up, or a
wooden stud and board wall, the [initial investment] costs would have been higher.

If the opened doorway needs to be closed again, one interviewee suggested two alternative

techniques: anchor dowel bars to the edges of the opening and die cast it shut with concrete,
or use a lightweight construction of studs and gypsum boards. In the switchable room proj-
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ect, the wall without a doorway (the wall that separates the two flats in the initial stage) was
implemented as a blind concrete element, designed and built in the aforementioned fashion.
The other wall, through which the room was connected to its current flat, was built using a
lightweight and non-load-bearing structure of studs and gypsum boards. It was made thick
enough to fulfil the sound insulation and fire requirements between two flats.

The interviews revealed that adaptability had been implemented through ordinary struc-
tural solutions. Other special solutions or systems that could further increase transform-
ability had not been used in the interviewees’ projects. Examples of such solutions include
raised floor systems as well as demountable and reusable partition systems (see e.g. Ken-
dall & Teicher, 2000, 48—49; Tarpio & Tiuri, 2001). However, as discussed in Sect. 3.1,
one market-oriented developer had previously used reusable partitions, but later stopped.
Another rare example was brought up by one interviewee: a ground-floor commercial space
was designed to be convertible to housing. The conversion was enabled by provisioning a
lowered zone in the floor structure for a wheelchair-accessible bathroom, which is a legal
requirement for Finnish housing. With this solution, drainage piping could be retrofitted
without damaging the load-bearing structure or raising the floor level.

Echoing the views expressed by the building services engineers, one structural engi-
neer reiterated that the adaptability concept should be clearly defined before they start their
design. From this point, the structural engineer can design for the chosen concept:

If we know [the extent of possible changes] from the very beginning [...], no problem
whatsoever. But if we’d want [...] much more elaborate adaptability, like, for one,
removing an entire structural wall [ ...] or making larger, wider openings, we will face
structural challenges.

4 Discussion

In this chapter, the results will be first discussed in relation to the five adaptable flat concepts
identified in Finland before the interviews. They will then be compared to the study by
Tarpio et al. (2022) on barriers to adaptable housing recognised by architects, and finally, a
comparison will be made to international studies on the subject.

4,1 Barriers to the adaptable flat concepts

The interviewees and their organisations had experience on the five adaptability concepts
illustrated in Fig. 1. The joinable flats concept (cf. Figure 1a) was familiar to all and was
discussed most widely. One market-oriented developer has built several such housing proj-
ects for the owner-occupied market, and two non-profit developers favoured it. As a result,
structural and building services engineers have also acquired experience with the concept.
Most stated that the concept is viable and does not raise overwhelming difficulties that could
not be solved through common construction methods and building services technologies.
However, public authorities have some reservations for joinable flats. One city planner and
two building inspectors recalled instances when developers aimed to evade housing policies
that increase the number of family sized flats. The developers argued that two joinable flats
could be counted as one family flat. The reservation may be justified as it is commercially
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more viable to sell the flats separately, and a resident may have only limited chances to
acquire the neighbouring flat afterwards.

The other concepts illustrated in Fig. 1 were discussed more sporadically. Neo-lofts
(Fig. 1, e) challenge both building inspection authorities and developers. Before the idea
of a two-stage building permit process was introduced, the authorities were unclear how
such flats could navigate through the requirements of the Statute on Housing Facilities and
Workspaces (2017). Usually, the developer is responsible for meeting all requirements, but
the two-stage permit and construction process shifts some responsibility to the residents.

Optional rooms (Fig. 1¢) were revealed to have no major design challenges. Two market-
oriented developers had used the concept in several projects on the owner-occupied mar-
ket where, unlike on the investor-led rental market, clients approve the associated loose fit
layouts. However, it was not discussed if the building services were engineered to allow
for adaptability. If only the layouts were designed for adaptability, without consideration
towards the building services, then changing the layout would entail a heavier construction
process.

The concept based on relocatable partitioning (cf. Figure 1d) was discussed with a mar-
ket-oriented developer that had experience with it. This concept was first introduced by
early modern architects, and it has been applied for example through various ‘open build-
ing’ projects (see van Eldonk & Fassbinder, 1990; Kendall & Teicher, 2000; Tarpio & Tiuri,
2001). However, compared to the usual international implementations, the floor areas of
the Finnish flats were as small as 30-60 m?, which reduced possibilities for adaptations.
Perhaps, as a result, the actual frequency of adaptations turned out to be low. Moreover, the
soundproofing was not satisfactory to users. Both factors contributed to the company’s deci-
sion to stop investing in the costly relocatable partitioning system. It seems that there was a
mismatch between the concept and the properties of the flats.

The switchable rooms concept (cf. Figure 1b) had only been applied in one project,
which was under construction during the interviews. It resembles joinable flats in terms of
spatial design and structural engineering, but building services require a different approach.
When a room is switched from one flat to another, its electricity, ventilation, and heating and
cooling must be disconnected from the systems of the first flat and connected to those of the
second. How to implement this in practice has not yet been tested in Finland, as the building
services of the only case were not designed to be adaptable.

Table 4 summarises this study’s key learnings on the five discussed adaptable flat
concepts.

4.2 Barriers compared to the study of Finnish architects’ views on barriers

The barriers to adaptability experienced by Finnish housing architects interviewed in recent
research (Tarpio et al., 2022) were taken as a starting point of the current study (Table 2
in Chapter 2). Two of them emerged clearly in this study, too. First, housing developers’
disinterest towards adaptability was evidenced by the interviews. This was despite the
fact that the interviewed developers had used adaptability concepts in their production or
expressed interest in adaptability beforehand. All three non-profit developers thought that
having variety in their portfolio was more important than adaptability, and two of the three
market-oriented developers felt that adaptable layouts required compromise on ideal solu-
tions. Some reservations from the latter can perhaps partly be explained by challenges they
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Table 4 Key learnings regarding  Adaptability ~ Barriers or limitations to Preconditions for
the five 'adaptablhty concepts concept implementing the concept ~ implementing the
underlying the study concept
a) Joinable Suspicions by city planners  The wall between two
flats and building inspection au-  flats equipped with a

thorities that the concept is  doorway or designed
used to evade cities’ family  so that a doorway can

housing policies be retrofitted
b) Switchable Lack of experience on The walls between the
room suitable building services switchable room and
solutions flats equipped with

doorways or designed
so that doorways can
be retrofitted

¢) Optional Feasible only in the Loosely dimensioned

rooms owner-occupied market. No main spaces in a rela-
demand from rental housing tively spacious flat
investors

d) Relo- May provide poor sound True benefits for the

catable insulation between rooms resident from relocat-

partitioning ing the partitioning.

Sufficient flat size
¢) Neo-loft Varying interpretations of Two-stage building
regulations by building permit process
inspection authorities

had experienced with relocatable partitioning and neo-lofts. However, it should be noted
that adaptability has the potential to reduce the demand for their products as it enables
people to continue living in their current home instead of buying a new flat. Second, build-
ing inspection authorities showed variation in their interpretations of regulations, which
revealed uncertainty in the permit process. This plagued particularly the neo-loft and join-
able flats concepts.

Three barriers recognised by the architects emerged only in individual interviews or indi-
rectly. First, demands of the Housing Transaction Act, established to protect consumers’
interests, came up once. They refer to the developers’ responsibility to meet regulations and
to repair detected faults up to ten years from a building’s completion. When customers of
neo-loft flats were dissatisfied with the building’s acoustics, although the issue resulted from
resident-implemented retrofits, the limits of the developer’s liability were tested. Second,
articles of association of housing companies were mentioned by one market-oriented devel-
oper. They noted that the articles must originally be written to support the selected adapt-
ability concept. Third, prevailing design procedures and fee policies came up indirectly. The
interviewed engineers pointed out that the adaptability concept should be confirmed by the
time they join the project. Should the concept still be unclear or under consideration, they
cannot achieve an economical design process. This suggests that their fees are streamlined
and do not normally allow additional design iterations.

Restrictive requirements in urban plans and the lack of a two-stage building process were
considered as barriers by architects but did not emerge in the current study. The require-
ments in detailed plans were examined with urban planners, who did not recognise this
issue. This discrepancy is not unexpected, as urban planners and architects often have dif-
fering views about the impacts of urban plans on building design. The two-stage building
process was present only in the discussions concerning neo-lofts. Contrary to the previ-
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Table 5 Barriers to adaptable Emerged Emerged only Did not Were not
housing recognised earlier by clearly in individual emerge  experi-
Finnish housing architects and interviews or enced as
their emergence in the interviews indirectly barriers
of the current study B

Developers X

disinterest

Building services X

and construction

technology

Prevailing design X

procedures and fee

policies

Conventional X

building process

(lack of a two-

stage building

process)

Articles of asso- X
ciation of housing

companies

Inconsistent and X
occasionally

surprisingly strict

interpretations of

regulations

Restrictive X
requirements in

urban plans

Demands posed X
by the Housing

Transactions Act

ous results, the two-stage building process in itself, not the lack thereof, became a barrier
to neo-lofts” implementation until building inspection authorities could match their permit
processes with it.

The research by Tarpio et al. (2022) revealed that architects identified aspects related to
building services to pose a barrier to implementing adaptable housing. However, engineers
in the current study found this to be a moderate limitation at worst. This discrepancy may be
due, in part, to the fact that the building services engineers interviewed had been employed
to design adaptable building services, while several architects had worked projects that did
not commission adaptable building services or did not foreground their role in the design
and construction process.

In general, the barriers that other professional stakeholders faced regarding adaptable
housing were not the same as those faced by architects. Disinterest from developers was
evident, but several barriers witnessed by the architects were not highlighted by other pro-
fessionals. Table 5 summarises how the barriers experienced by Finnish housing architects
in the earlier study emerged in the interviews of other professionals.

4.3 Barriers compared to other studies on the subject
In this section, the results will be compared to international studies on the subject mentioned

in Table 1, excluding the study by Tarpio et al. (2022). The results reinforce the earlier find-
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ings (Heidrich et al., 2017; Krokfors, 2010; Lavikka & Paiho, 2023; Schneider & Till, 2005)
that developers’ disinterest in adaptability, whether they are market-oriented or non-profit
developers, appears to form a major barrier. Previously, the disinterest has been associated
with the idea that adaptability incurs extra costs (Schneider & Till, 2005; Geraedts et al.,
2016; Schmidt & Austin, 2016; Lavikka & Paiho, 2023; Mlote et al., 2024). However, the
current results propose that, with some adaptability concepts, the additional costs can be
negligible. Furthermore, it is noteworthy that costs did not appear as a significant barrier in
the current study even though most earlier studies have highlighted their role.

Common practices in construction industry, construction techniques, and legislation are
the next three most often experienced barriers (cf. Table 1). Of them, common practices did
not directly emerge as a barrier in this study. However, they appeared indirectly in the form
of developers’ tight fee policies for structural and building services engineers as well as their
preferences to have residents moving instead of adapting their current homes as their needs
change. Construction techniques and legislation acted as barriers to only one adaptability
concept each. Mounting the relocatable partitioning to the usual load-bearing structure with
adequate sound insulation properties proved challenging (see Sect. 3.1), and legal require-
ments for fittings in dwellings were first experienced as barriers to the adoption of neo-lofts.
The latter is related to the barrier of public authorities’ steering, too. The strict interpretation
of legal requirements by building inspection authorities was obstructing the implementation
of the concept in the early phase of a project (see Sect. 3.5).

Housing markets and financial considerations are other occasionally mentioned barri-
ers in international studies. In this study, housing markets and the notion of low market
demand for adaptable housing did not emerge, although financial considerations did but
in an unusual manner. Heidrich et al. (2017), among others, have stated that financial and
economic incentives for adaptable buildings are lacking. However, in the current study, two
Finnish housing financiers noted the contrary and mentioned that adaptability can reduce
risks for the financier (see Sect. 3.3). Thus, in this study, most financiers saw adaptability in
a positive light and thereby indicated that they may call for it in future projects.

5 Conclusions

This study explored the viewpoints of different Finnish professional stakeholder groups
involved with housing on the topic of housing adaptability. Adaptability was discussed pri-
marily through five adaptable flat concepts that have been implemented recently in Finland.
The purpose was to understand what the stakeholders believe to hinder adaptability from
being incorporated in housing. An additional aim was to determine whether the stakehold-
ers’ perspectives on the barriers to adaptability coincide with those of Finnish architects,
originating from earlier research (Tarpio et al., 2022).

The results highlight developers’ disinterest as a major barrier to adaptable housing, like
earlier Finnish research (ibid.) and often recognised in international literature (cf. Table 1).
Interestingly, increased investment costs and difficulties with construction techniques, both
oft-mentioned barriers in literature, did not play a major role in this study. This may be due
to the fact that the five adaptability concepts have relatively limited adaptability features
and do not allow for modifications to the location or size of a flat’s wet spaces, which
reduces constructional challenges and cost risks. However, this observation also suggests
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that some barriers to implement adaptability can be avoided by choosing feasible concepts
or strategies.

As stated in the Introduction, adaptability and its design have been examined for long in
the architectural discipline, resulting to a variety of concepts and strategies for adaptability
as well as varied terminology among architects and researchers. However, barriers to adapt-
ability have usually been discussed at a general level without pointing to specific solutions
or strategies. The results of this study show that barriers to implement the five adaptability
concepts differ (see Table 4). Joinable flats, the most common, is highly feasible, but some
authorities fear that it hinders local housing policies to implement family flats. Hence, cities’
housing policies originally meant to guarantee the availability of family-sized flats, as well
as the resulting detailed plans, may form an obstacle for specific adaptability solutions. This
implies that even though a variety of concepts and strategies for adaptability exists in the
literature, housing specialists and local policymakers need to recognise them better to avoid
unintended consequences of their policies.

It is important to consider where and how to regulate adaptability in housing. Broadly,
and referring to developers’ disinterest in adaptability, it seems necessary to situate general
demands for adaptability within housing construction more widely. Including the demands
in the general requirements would place it properly on housing developers’ agenda. The
requirements should, however, allow for interpretation, innovation, and adjustment for dif-
ferent contexts. A relevant example of context-specificity is the optional rooms concept,
which seems to be feasible in the Finnish context in the owner-occupied housing market
only (see Sect. 3.1 and Table 4). Similarly, respective national contexts, procedures, and
conventions matter. Different countries have very different practices and roles for urban
planning as well as building inspection. City planning and detailed plans do not seem to be
suitable for guiding adaptability in the Finnish context. However, such mechanisms may be
appropriate in another country with different conventions. Additionally, adequate require-
ments for adaptability in public or private financing instruments could encourage its intro-
duction into housing projects. In light of this study, should incentives for developers be in
place, the technical, procedural, and administrative aspects are surmountable.
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