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Abstract

Purpose — Ageing populations induce needs to adapt existing housing. With ageing, the number of frail old
people, who require assistance in daily life, is also increased. Converting existing housing into assisted living
enables them to remain in their community while receiving necessary support and care. The purpose is to
investigate whether post-war mass housing is spatially appropriate for adaptation into group homes for older
people.

Design/methodology/approach — The research material is attained from Finland. Spatial requirements for
group homes are drawn from 130 units built or renovated during 2000-2015. Spatial characteristics of mass
housing are mapped from 105 apartment buildings built in the 1970s. The latter are matched with the former by
comparing the connectivity of layouts, sizes of units and the numbers and sizes of individual spaces.
Findings — Group homes typically utilize a linear layout, which can easily be created in apartment buildings.
Individual spaces of a group home fit apartment buildings effortlessly. Whole group home units mostly prove
to be spatially feasible but result in looser dimensioning than is typical in existing units. The mass housing
stock can be considered a spatial reserve for adaptation into group homes.

Originality/value — This is the first study to employ a large-scale, multi-case spatial mapping approach to
analyse the adaptability properties of mass housing into assisted living. The findings pertain primarily to the
Finnish context, but a methodology is presented which can be applied to other countries and also to other
spatial functions.
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Paper type Research paper

1. Introduction

Existing buildings are increasingly seen as spatial reserves for users’ changed and novel
needs, making adaptation an alternative to new construction (Kohler and Hassler, 2002;
Kovacic et al.,, 2015). A key megatrend sparking these adaptation needs, especially in housing,
is population ageing, which is a substantial global phenomenon (Kabisch and Grossmann,
2013; Eurostat, 2019). Finland, the target of this study, is among the countries where
population ageing is most prominent. Currently over 22% of the Finnish population is over 65
years of age. By 2040, the projected figure will exceed 27%, putting Finland’'s population
among the oldest in Europe (Eurostat, 2019) and correspondingly in the world (Serrano-
Jiménez et al., 2019).

The existing building stock in Finland, as in many other countries, is often considered
inadequate in terms of supporting older people living independently, which highlights the
need for home modifications (e.g. Jalava et al, 2017; Pettersson et al, 2017; Serrano-Jiménez
et al., 2019; Slaug et al., 2020). What is more, with population ageing, the number of frail old
people, that is, people requiring assistance in their daily activities, is also increased (Strandell
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and Wolff, 2019, p. 50). Oftentimes “regular” home modifications will not suffice to meet their
needs, and more intensive forms of assisted living, such as group homes, become necessary.
In this form of housing, not only does the physical environment accommodate the needs of
older people, but professional care is also available. (Reed et al, 2007). Compared to
institutional care, assisted living is argued to be both preferred by the residents and more
cost-efficient (Afshar et al, 2017; Kovacic et al., 2015).

In Finland, again like in many other countries, post-war mass housing is the main target
requiring adaptations to support ageing in place (e.g. Pettersson et al.,, 2017; Slaug et al., 2020;
Verma, 2019). Comprising circa 40% of all Finnish apartments (Official Statistics of Finland,
2019a), it is not only a quantitatively significant part of the housing stock but also
substantially inhabited by ageing residents (Stjernberg, 2019). Kaasalainen and Huuhka
(2016) have already presented mass-customizable home modification models for making
apartments in this type of housing more age-friendly. So, the current study focusses on
adaptability for assisted living. The main objective is to assess the spatial suitability of 1970s
apartment buildings for conversion into group homes for older people through the following
research questions:

(1) What are the typical spatial requirements of assisted living group homes?

(2) What are the typical spatial structures and dimensions of spaces in 1970s apartment
buildings?

(3) How adaptable are existing apartment buildings for use as assisted living group
homes?

Similar to many countries worldwide (Kabisch and Grossmann, 2013), population ageing in
Finland is most pronounced in the areas simultaneously undergoing the greatest decline in
total population (Stjernberg, 2019). Under these circumstances, adaptation of the existing
stock may very well be the only viable option to improve the physical living conditions of
older people, because new construction is economically infeasible. It is also increasingly
argued that adaptation should be prioritized over demolition and new construction for
environmental and social reasons even where new construction is economically viable (e.g.
Huuhka, 2016). When it comes to assisted living, solutions based on adaptation can support
ageing in place, which is a widely adopted policy goal (Serrano-Jiménez et al., 2019; Slaug et al.,
2020). Ageing in place can help maintain one’s place-bound identity and social networks,
which are features that are positively connected to an individual's community satisfaction
and well-being (Afshar et al, 2017; Fitz et al., 2016; Kovacic et al., 2015).

In the context of post-war mass housing, the economic conditions of adaptations,
regardless of the location, are tightened by the fact that the housing being older denotes that it
typically suffers from physical deterioration. The technical repair needs have also been
considered an opportunity to include ageing in place supporting adaptations into renovation
projects that would take place regardless (Jalava et al, 2017; Verma, 2019 Pettersson et al,
2017). Still, it has been asserted that novel and cost-effective methods and concepts must be
developed to support making existing neighbourhoods age-friendly (Behr et al, 2011,
Serrano-Jiménez et al., 2019).

So, the current study introduces an analysis methodology applicable to many contexts,
even if the research results pertain to the Finnish conditions. The novelty of the developed
method lies in particular in a mass mapping approach, which is based on large data sets.
Unlike the usual case-study-based research, which by definition delves into the particularities
of a singular instance, the current approach originates from the domain of building stock
research (see Kohler and Hassler, 2002). It aims at providing generalizable findings about the
adaptability of a large mass of buildings for a given purpose, so its future applications can



also encompass building stocks and novel functions other than the 1970s mass housing and - Spatial reserve

the assisted living investigated in the current paper.

2. Materials and methods

Previous research has presented a range of methods for evaluating a building’s general
adaptability, based on, for example, its structural system (e.g. Rockow et al, 2019). To
evaluate the adaptability for a certain function, however, more specific consideration of
spaces and their connections is required. Therefore, this study presents a large-scale multi-
case study in which the spatial requirements of group homes are compared systematically to
the spaces available in existing apartment buildings. For this, two separate samples of
building plans were used: a sample of existing group homes and a sample of existing
apartment buildings.

The sample of group homes contains architectural drawings for 130 individual group
homes in 30 assisted living facilities. It contains both municipal and private service providers’
facilities from the three largest cities of Finland. The sample comprises all facilities listed in
the cities’ online information channels at the time of sampling (October 2015) for which plans
were available in the building supervision offices” archives. All of the group homes were
either constructed or comprehensively renovated during or after 2000 and are thus indicative
of current practices.

The sample of existing apartment buildings contains architectural drawings for 105
apartment buildings from the years 1970-1979. To fit a typical group home layout, sufficient
floor area is required (for details, see section 3.1). Hence the study was restricted to buildings
with at least two stairwells. To facilitate the study of multiple connected stairwell units, only
buildings where the stairwells are in line, that is, the long facades are mainly straight, were
included. This is not strictly a requirement for adaptability and was done merely to
streamline the study process. Within these criteria, the cases were selected randomly from the
archive of the Housing Finance and Development Centre of Finland (ARA), which contains
building permit documents for all publicly funded housing projects in Finland. Only
residential floors were examined, that is, ground floors with utility spaces were excluded. All
residential floors in a building have identical plans, and thus each building is represented by a
single floor. Determining the relevant properties of the studied buildings and use cases is a
key part of the method developed. Therefore, more detailed descriptions of both samples are
presented in the results section (chapter 3).

The study represents building stock research. The developed analysis method draws from
network theory, statistical research and comparative research. The spatial properties of both
building types were studied through a network of nodes formed by distinct spaces, similar to
the analysis of spatial form in space syntax (UCL Space Syntax, 2020). For these spaces,
properties including their dimensions, function and position in relation to the whole floor and
to each other were recorded. This provided a picture of the spatial requirements and the
spatial reserve and allowed comparisons of fit from the perspectives of overall layout,
individual spaces and groups of spaces, utilizing a large number of cases. The research
process is presented in Figure 1, both as a methodological framework and in relation to the
specific research questions and structure of the current paper.

2.1 Generalizability

To evaluate the adaptation potential and thus the spatial reserve in the larger building stock,
representativeness of the samples must be considered. In previous research (Huuhka et al,
2015; Kaasalainen and Huuhka, 2016), samples of 276 and 320 buildings from the years 1968—
1985, both of which included the 105 buildings in this study, were extensively compared to
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Figure 1.
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process of the research.
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the corresponding Finnish housing stock and found highly representative. Furthermore, it
was noted that in addition to the highest construction volume, the 1970s had the greatest
degree of repetition in building designs. Similar research does not exist for group homes.
However, as their sample is reasonably large and covers multiple cities and service providers,
it is considered to provide a sufficient perspective into the current state. For both samples, the
repetitiveness observed suggests applicability of the results outside the studied material.

3. Results: adaptability of apartment buildings to group homes

3.1 Layout and total area compatibility

Linear layouts like the one in Figure 2 (left) were observed to comprise the vast majority
(77.7%) of existing group homes. In addition, 10.8% consist of a small loop from which linear
wings extend, and 11.5% are nonlinear. Consequently, the repurposing part of this study
focusses on the linear layout, where functions are arranged along a central corridor and
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accessed from it. Each main function (for details, see section 3.2.1) typically has only a single
access point to the corridor. No recurring patterns for the location of the main functions were
found in the sample.

For the existing apartment buildings, the examination of spaces includes the addition of a
central corridor, necessary for the conversion into a linear layout group home (Figure 2, right).
These buildings proved highly propitious for this addition: the corridor aligning with original
stair landings — and consequently the apartments’ entrance halls and bathrooms or walk-in
closets — maximizes the usability of the existing spaces and minimizes the effect of load-bearing
cross-walls.

In this study, it is expected that for accessibility reasons (elevator retrofits), the stairwells will
need to be renewed regardless, which allows arranging an access through them. The stair
landing could, however, also be bypassed by routing the corridor through the adjacent spaces,
even though this slightly complicates the layout and reduces the area available for other uses.
The minimum acceptable width for the corridor, excluding, for example, doorways in cross-walls,
is 1800 mm for two wheelchairs to pass (Kilpeld, 2019). If this requirement exceeds the original
hall width, space is taken primarily from the side with no shear walls parallel to the corridor.
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Figure 3.
Non-corridor floor
areas on apartment
building floors (black
bars) and interquartile
ranges for 8- and
13-resident group
homes (shaded areas)

As the existing apartment buildings are considered here as targets for comprehensive
adaptation and renovation, their spatial structure is evaluated based only on the location of load-
bearing walls, to which limited changes are possible, such as creating doorways. All of the
buildings in the sample, like most buildings from the period (Huuhka et al,, 2015; Kaasalainen and
Huuhka, 2016), have a cross-wall frame, that is, load-bearing cross-building walls. Consequently,
most spaces along the long facades have a load-bearing wall between them — always between
apartments, and in 77.1% of the sample buildings also within apartments. Taking into
consideration the structural system and the addition of a central corridor, for the purposes of this
study, the spatial structure of an existing floor can thus be expressed by describing the
dimensions of existing spaces along the long facades and whether spaces opposite to each other
can be merged across the corridor, that is, whether there is a longitudinal shear wall separating
them. The load-bearing walls do not always extend straight across the building frame (see the
end of building apartments in Figure 2). In such cases, mergeability is evaluated between the
spaces that share the most width between them. Due to the central corridor layout, the location of
spaces along the facades has no effect on connections between functions. This is evident in
Figure 2 (bottom), where all spaces in both building types connect directly to the corridor.

Comparing the two research samples, two group home sizes (8 and 13 residents) were
found sufficient to cover the common amounts of floor area available in apartment buildings.
In Figure 3, the black bars show the distribution of floor areas in apartment buildings, while
the shaded areas indicate interquartile ranges (IQR, middle 50%) of floor areas for the two
group home sizes. IQRs were used to avoid evaluating adaptability using extreme examples.
All floor areas consider non-corridor areas only. For existing group homes, these were
measured directly from plans. For apartment buildings, the adapted layouts with corridors
retrofitted were considered.

Of the apartment building sample, a total of 95.2% (100 buildings) were found size-wise
suitable for 8- or 13-resident group homes. Corresponding to the IQRs for these group home
sizes, 360.0 m? of apartment building floor area was chosen as the dividing line between the
group home sizes used for the adaptation study. This resulted in 43 8-resident cases and 57 13-
resident cases for the spatial adaptability evaluation. These also correspond closely to Finnish
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design guidance and general North European practice, where sizes typically range between 7 Spatial reserve

and 15 residents. (ARA, 2015; Rakennustietosiatio, 2013; Regnier and Denton, 2009). The mean
and median for the research sample are 14 residents. Thus, in terms of overall size and layouts,
the existing apartment buildings were found to suit current group home designs.

3.2 Properties of existing spaces

3.2.1 Types and dimensions of spaces in group homes. Table 1 (left) presents the space types
found in the studied group homes. Nearly all group homes proved to contain the same selection
of general space types. In the vast majority of cases, the kitchen is home-like and used for
making, for example, breakfast, while the main meals are delivered from elsewhere. The
category of “other” spaces mostly contains small technical spaces and, very rarely, other small
non-essential functions. The areas for most space types vary based on the number of group
home residents.

In the adaptability study, the median values given in Table 1 are considered desirable while
the IQR lower bound is considered the minimum. Including the most tightly dimensioned first
quartile would likely include poorly functioning spaces, as even the IQR lower bound often falls
below current recommendations. IQR upper bounds are presented for reference but were not
used to exclude suitable spaces. In some cases, this creates somewhat loose dimensioning, which
is discussed in section 3.3.2. In addition to sufficient area, different functions have different needs
for windows and minimum space width. Table 1 also presents the requirements used for these in
the adaptability study, drawn from Finnish building regulations and officially recognized design
guidance (Kilpel4, 2019; Rakennustietosditio, 2013; Ympéaristoministerio, 2017a).

3.2.2 Dimensions of spaces in apartment buildings. As described in section 3.1, existing
spaces on apartment building floors are formed by the facades, load-bearing cross-walls and
the retrofitted central corridor. The widths of these spaces were observed to vary around
three measurements: 3,000, 3,600 and 4,400 mm, with 3,600 mm being overwhelmingly the
most common. The distribution of depths is much less focussed, mainly ranging from 2,800 to
6,100 mm. For combinations of width and depth, the most common space sizes are
approximately 3,600 X 3,200 mm (or reversed) and 3,600 X 5,100 mm. Accordingly, the space
sizes peak around 12 and 19-20 m? Thus, most spaces fulfil the dimensional requirements of
the various group home functions: 98.6% are at least 2000 mm wide and deep, exceeding the
minimum set for utility spaces (see Table 1). 74.6% are at least 3,000 mm wide and deep,
making them large enough for all functions given sufficient area.

3.3 Spatial adaptability assessment

Retrofitting the central corridor enables the apartment buildings to have the desired
connectivity layout for a group home (see section 3.1). In addition, an uncompromised
adaptation requires that (1) suitable spaces for each individual function exist, and (2) there is a
sufficient number of these spaces. If suitable spaces do not exist, adaptation can be very
difficult or costly, requiring substantial changes to the load-bearing structure. If there is
merely an insufficient — but reasonable — number of spaces, a smaller group home can still be
created. Thus, this section looks first into the availability of suitable spaces for the various
functions of a group home (section 3.3.1). Then, it is examined whether these functions can be
placed alongside one another without running out of suitable spaces (Section 3.3.2).

3.3.1 Single function adaptability. The findings indicate that a major challenge in
repurposing apartment buildings into assisted living is fitting reasonably sized apartments
within the boundaries of the existing structural layout. Only rooms at least 3,000 mm wide
can be used as the main residential rooms of an accessible apartment (Rakennustietosiatio,
2013). Figure 4 shows that a one-person apartment can be formed either by fitting both the
main room and the bathroom into a single existing space (A) or by placing them into adjacent

for assisted
living

759




(panuuo2)

BaJe 19ndwod
Ppareys ‘saoeds

ON - ge 129 4 € L 8§V Sy € %08 TL [BOIUYI9 ], RO
9)SeM ‘W001
Sursurr ‘Suruespo
93e101S
QUIIPaW
ON ~— 7S 99 gl 6 11 §0I 9 TS %0000T pue [e1ousy) a3e10g
19110} JJBIS
‘woos Sursueyd
*ON 0002 ¥S 6759 §dc 8¢l 1T V4 e 611 %0000T FeIs PO E3IB JTEIS
woox
A1mn ‘wool
ON 0002 €S §0c €l ¢l 6 ger el L %0756 Sulfip ‘Arpune] ArpuneT
BUNES )9[10) WOOIYSeM
ON 0002 1y gve 74 61 9 &£ae g6l 61 %0LLL ‘WOoOIySE PaIEYS
UTOIY
SBaJe UsyIIIy pue Suruip
SO 000 ¥S g §'6E §le 1T gve g6l 91 %00001 pue Sulq paIByS
swoorssodmd  wWO0I JUIAL|
SO 000 VS 6211 G09 ov 1T g6g Vg 44 %00001 -Hnw ‘segunoy paIByS
WOOIYJR] YHIM
‘SJUAPISaT OM) Jusu.rede
SO 000€ 0€T 8Ge 862 §9¢ 0€T 8§Ge 8'6¢ §9¢ %0829 Jopjueunredy  uoswd-om],
WOOIYJRq YHIM
‘qUOpISaI J[SUIS Jusunrede
SO 000 0€T 14 9€e 902 0€T a4 9¢€e 902 %00001 © J0y jusunedy uosied-auQ
MOPUIM (turuu) Souoy punoq (upw) (uruu) Sewoy punoq (upuw) () Ul S)SIX9 papnout ad4) soedg
9ABY  UIPIM dnoid Aaddn UBIPIIA punoq dnois Aaddn UBIPIIA punoq ad£y soeds suorouny
ISnIN urp padures IOI I9MO[ padureg AOI JOMO[ sowoy oIadg
YOI YOI dnois jo 9
auIoy| Qwoy
dnois3 JuopISaF-ET ‘() BaTy dnois JuopIsar-g ‘(;u) eary
. B a8
o 0 R=Cg r
S un QI Qe X E D e
SR e DB OE o &
sEEZEEiCE C3
S ey L BESE AL Sk
%m%em.mmeamf =
. T ESP B E=SEGS §
.y ~ET®EgE2ET 59= 3
QoS sl g
ap 3 BLEEESLoez2 50
= > CFR S B SHEEESRE




LT — —
£ 2= © 2
L 0 > D~ 8
N7 <
22 =
-
© =
&
Q
wn
SUIIOM ULIB)-3UO] I0J JOU SII() 4 :(S)9ION
sjuounrede
RUL
aar9 9e5y £9¢ §VGE g96¢ 266¢ BaIE [E10],
saoeds
paeys 1oy
rrrs €08L €val c891 Saat 6¢8 EAIE [EJ0],
mopurm () Sawoy punoq (upu) (uru) Sawoy punoq (upu) (umu) ur s)SIXa papnpout ad4) sordg
ARy IPIM dnois Loqdn  uRIPI punoq dnois 494qn  UeIPIN punoq  adA) soeds suonouNy
IS W pordures ABI Jomo[ pardues AOI 19MO] sawoy o109dg
J0I YOI dnois Jo 9
awoy awoy

dno13 JuspIsar-¢gT ‘(,ur) eary

dno13 JudpIsar-g ‘() BAIY




BPA
385

762

Figure 4.

Adaptation principles
for forming apartments
utilizing existing
spaces

spaces (B and C). Multiple adjacent one-person apartments can be placed using principles D
and E. In principle D, the hall as shown is then replaced by the bathroom for one apartment. In
principle E, the hall is made public space or split between the apartments. Two-person
apartments can follow principles A—C directly, or a larger layout with separate main rooms
can be formed using principles D-F.

Using the adaptation principles in Figure 4, Table 2 shows the number of buildings in the
sample where suitable spaces were found to exist and the number of buildings that were
observed to have enough such spaces for a targeted group home size corresponding to the
floor’s total area. All studied buildings could fit the target number of apartments when placed
without the common functions. In most cases, consuming more than one existing space per
apartment was required (i.e. principle A was not feasible). Even though a number of
apartments typical to new construction were unattainable in most buildings (see section
3.3.2), this analysis shows that the individual spaces themselves do not preclude successful
apartment design in the adaptation.

Unlike apartments, the common functions of a group home vary greatly in their need for
privacy. Shared living room, dining and kitchen areas can be — and often are — open towards
the corridor and each other. So, they can be formed by merging spaces across the central
corridor. Other functions need closed spaces and therefore require one or more spaces on
one side of the corridor or at the end of it. Staff and storage areas can be spread around the
layout as individual spaces of suitable size. All apartment buildings in the sample could fit
all group home functions using minimum dimensioning either as a single space, a
combination of multiple spaces or both (Table 3). Most functions were found to fit rather well
even using the larger, median dimensioning. Thus, as with apartments, it can be concluded
that the availability of spaces for any individual function does not prevent successful
adaptation.

The shared living room proved to be the hardest common function to fit, because it is a
relatively large space. No existing single space was found to be large enough for a median-
sized living room. A space for a minimum-sized living room existed in every sixth building —
exclusively in the 8resident cases. One large living room can, however, be replaced with
multiple smaller ones. This is also common in the existing group homes: 63.3% have more
than one living room. Moreover, multiple smaller living rooms may support a sense of
hominess often lacking in these facilities (Reed et al., 2007; Regnier and Denton, 2009).

In most cases, placing the dining and kitchen area required merging existing spaces,
although many buildings were also observed to contain a suitable single space. Theoretically,
kitchen and dining could also be placed in separate rooms. For this to be practical, though, the
spaces would have to be adjacent to one another, connectable through a large retrofitted
doorway.

>3000mm
?3000 mm <3000mm
F
Al BY 2 DI o El - = H
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O Apartment main room O Apartment hall @ Apartment bathroom  ONon-apartment spaces
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Single .
Single rooil, for assisted
room, bath separate hving
Adaptation principle included bath (B or Two rooms, Two rooms, Two rooms,
used (A) 0] shared bath (D)  two baths (E)  end of floor (F)
Dimensioning used Mdn Min Mdn Min Mdn Mdn Mdn
Single-person apartment 763
Buildings with any 23 46 86 100
suitable spaces
Buildings with enough 1 16 63 92
suitable spaces
Two-person apartment
(single main room)
Buildings with any 8 15 2 42 Table 2.
. Number of buildings
sul.tat.)le Spaces with spaces suitable for
Bu.lldmgs with enough 8 15 20 42 apartment creation
suitable spaces with median and
Two-person apartment minimum
(two main rooms) dimensioning
Buildings with any 66 100 87 (N = 100). With
suitable spaces principles D-F
Buildings with enough 66 100 85 (Figure 3), area is
suitable spaces always above median
Two Separate Two Three
separate single and separate separate
Single Merged single merged merged single
space space spaces space spaces spaces

Mdn Min Mdn Min Mdn Min

Mdn

Min Mdn Min Mdn Min

Shared living room 0 17 3 48 33 76
Shared dining and 32 48 48 99

kitchen

Shared washroom 46 86 98 98

Laundry 100 100 *

Staff area 29 100 98 98 100 100
Storage 100 100 * * * *
Other 100 100 * * * *

Note(s): * Possible but unnecessary

54

*

99 91 99 91 100

Table 3.

Number of buildings

% " « % with suitable spaces for
s « " % common areas with
" . % « median and minimum

dimensioning
(N = 100)

The shared washroom was found to fit in a single existing space in most buildings using
minimum dimensioning and in nearly half the buildings using median dimensioning.
Utilizing merged spaces requires them to be located at the end of the building to avoid
thoroughfare — this was possible at both ends of 82 buildings and at one end of 98 buildings.
Also, compared to the living room, dining and kitchen areas, which require large uniform
spaces, partition walls are less likely to pose a problem for washrooms, so even non-

mergeable, adjacent spaces could often be useable.

Laundry, storage and other areas for both group home sizes are all small enough to fit in
available single spaces. Especially the latter two are also propitious ways of utilizing areas
left over by other functions, as even narrow spaces are fit for them and they can be distributed

around the group home.
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All buildings proved to allow minimum-sized staff areas without merging spaces, and
nearly a third even fit median-sized ones. As with the washroom, merged spaces at the ends of
the building can be utilized, allowing median dimensioning in the same 98 buildings.
Additionally, splitting staff areas into multiple separate spaces is also possible, enabling
median dimensioning in all 100 buildings.

3.3.2 Full floor group home adaptability. When studied separately, each of the 100
buildings could accommodate the required number of apartments and each common
function. However, as most of these functions compete for the same spaces, the final step is to
examine how often and how well all of them can be placed together, still fulfilling all
individual spatial requirements. This determines the degree of compromise in the
adaptations compared to new construction.

When evaluating the adaptability of an apartment building into a full group home,
common functions were placed first, since they essentially define a group home. When
needed, compromises were made in the number of apartments, which only affects the
efficiency of the design. Figure 5 presents this procedure, alongside an example of an existing
building layout before and after adaptation. All functions were placed using minimum
dimensioning, since the individual placement studies (section 3.3.1) already demonstrated
that very few buildings could accommodate median dimensioning.

Most existing apartment buildings were found to not accommodate the target number of
apartments, although there were also many that did. Of the 43 cases targeting 8 residents, 25
fit all one-person apartments and 37 fit all but one. For 57 cases targeting 13 residents, the
corresponding figures were 16 and 27, while 44 fit all but two one-person apartments. Of all
100 cases, only ten could fit all two-person apartments — six 8-resident and four 13-resident
cases. In many, though, increasing the resident number by adding more one-person
apartments was possible. On average, cases aiming for eight residents could fit six, and cases
aiming for 13 residents could fit eight.

Comparing facilities of equal resident count, the group home designs created in this study
by adaptation used on average 128.5% of the floor area used by existing facilities. On the
existing apartment building floors, placing all possible group home functions used on
average 84.8% of the available non-corridor floor area. If the leftover area would be used for
more shared or utility spaces (as it is not suitable for further apartments), the area used by the
adaptations would reach on average 151.8% that of the existing facilities. Some of the leftover
spaces result from the current method, which excludes combinations of spaces requiring
larger structural changes. In practice, some side-by-side spaces might be combined into, for
example, a living room by replacing one load-bearing wall with a compensating beam and
columns, thus potentially allowing a rearranged layout with more apartments. As 91.4% of
the leftover spaces were adjacent to a stairwell — directly or through each other — using them
for non-group home functions would also appear largely feasible. In either case, most
adaptations created herein proved rather loosely dimensioned compared to the existing
facilities.

Comparing non-corridor floor areas per resident, the amount of 31.6-66.8 m? (median
454 m?) in the adapted cases is mostly within the variation found in the existing facilities,
195-52.2 m® (median 36.0 m?). Naturally, the issue of leftover spaces applies here too,
potentially increasing the area per resident used to 37.1-99.8 m? (median 53.8 m?). For
reference, Finnish design guidance recommends at least 45 m? per resident, including
corridors but excluding some storage and technical spaces (Rakennustietosdatio, 2013),
which based on the studied group homes equals approximately 37 m? non-corridor floor area.

The main obstacle for spatial adaptation proved to be the share of existing spaces
narrower than 3,000 mm (25.4 %), unsuitable for use as apartment main rooms or as shared
living, kitchen or dining areas. This made fitting a high number of apartments without
significant changes to load-bearing walls challenging and thus creating groups homes as
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efficient as typical new construction mostly infeasible. Accepting a minimum width of
2,800 mm for these functions would reduce the share of unsuitable spaces to 13.2%, greatly
increasing adaptation options.

Despite the challenges noted earlier, as a whole, the existing apartment buildings proved
quite flexible for adaptation into group homes. Most existing rooms were found to be rather
spacious compared to current construction, and their straightforward placement along the
facades, as follows from the cross-wall frame, provides many options for placing functions.
The central corridor design was mostly found to require very little changes to load-bearing
structures — even doorways are often suitably placed. The connectivity of such a layout
means that passage through rooms does not become an issue, which supports easy
adaptability for different uses (cf. Herthogs et al, 2019; Leupen, 2006). Overall, existing
apartment buildings can be concluded to hold a large reserve of spaces suitable for assisted
living with minor modifications, but most adaptation projects will have to accept more
spacious dimensioning compared to current new construction.

4. Concluding discussion

This paper investigated the adaptability of Finnish post-war mass housing into assisted
living group homes and in doing so, introduced a novel methodology for studying the
adaptability of building stocks for specific new functions. The existing group homes were
found to mostly utilize linear layouts with recurring selections of spaces. The layouts of
existing apartment buildings were likewise observed to be repetitive. Taking into
consideration the typical structural and spatial properties and the ways of allocating
spaces for different uses, all apartment buildings were determined to contain suitable spaces
for the various individual group home functions. Adaptation into full group homes also
proved mostly feasible but resulted in less spatially efficient designs than is typical in current
practice. Since adaptation can combat vacancies and replace new construction, it is certainly
worth considering even from an efficiency perspective, as the extended building life cycles
can enhance resource efficiency. The added spaciousness can also offer benefits from a
quality of life perspective. In fact, the more loosely dimensioned adaptations can implement
best practice recommendations for resident numbers and sizing of spaces better than the
existing facilities.

The study shows that adapting the existing apartment building stock is a spatially viable
alternative to new construction to provide assisted living, tightly integrated into the existing
urban fabric, for the ageing population in Finland. In practice, the results can be used for
estimating the adaptation potential of the existing housing stock as an alternative to new
construction in a preliminary manner when new assisted living units are being planned, in
combination with information about population, vacancies and housing needs in the area.
However, repetitive post-war mass housing and the need for housing solutions that support
ageing in place are by no means uniquely Finnish phenomena. Spatially and structurally
similar prefabrication-heavy housing stocks exist across the globe (Alonso and Palmarola,
2019). They too may form substantial spatial reserves for adaptation. Such stocks are often
situated in circumstances similar to the mass housing in Finland, that is, in areas with ageing
populations and shrinkage, vacancies or otherwise tight economic conditions (e.g. Kabisch;
Grossmann, 2013), where building adaptation could help address multiple pressing
challenges at once. So, the presented approach, which provides a cost-efficient way to
assess the conversion capacity, can help researchers map out these potentials in other
countries, too.

To this end, the study’s contribution consists not only of the findings pertaining to Finland
but also of the developed methodology, which draws from network theory, statistical
methods and comparative research. In this study, the methodology proved both effective and



efficient in studying the adaptability of a large mass of buildings at once. In contrast to case - Spatial reserve

studies — the conventional methods of architectural adaptability studies — the introduced
stock approach combines a sufficiently detailed level of examination with wide
generalizability of results. The success of the approach relies on identifying the
representative features of both the stock to be adapted and the desired new function,
which requires archival drawings to be available and sufficiently large data sets to be used. In
this regard, identifying saturation, that is, the point where the findings become repetitive, is
the key.

In the absence of methodologies like the one presented in this paper, case studies have
been used in the past to proclaim general applicability, even if their findings are by
definition not meant to be generalized. Thus, the current study provides one solution to
bridge a yawning methodological gap. Recording the number and properties of spaces as
simple network allows easy evaluation of adaptation potentials for various uses, also
beyond the ones studied in the current paper. Due to the pressing societal need for older
adults’ housing solutions in Finland, the current research has focussed on assisted living.
However, in future this method could also be utilized to assess the spatial reserves in other
building stocks for other kinds of conversions. The methodology in itself is suitable for
numerous applications, for example, from offices to housing or vice versa, as long as both
the old and the new functions have a similar general spatial structure. This is to say that the
method is fit for assessing adaptability from rooms to rooms or large halls to large halls, but
not from rooms to halls or vice versa. Such conversions, which require plenty of added
partitions or changes to existing load-bearing structures, may still be spatially and
technically feasible, but the current method is not fit for evaluating that without further
development.

The strengths of the approach presented in this paper lie in informing policy- and decision-
makers about the hidden spatial adaptation potential of an entire stock. This way, the
findings can help set policy goals in relation to prioritizing adaptation over replacement or
vice versa. To determine the case-specific circumstances for the adaptation in any individual
case, such as the technical or economic conditions, more detailed examination through case
studies will still be needed. When it comes to the current study’s findings, though, it seems
clear enough from the spatial adaptability point of view that policymakers seeking to address
the housing needs of ageing people should first and foremost consider the existing spatial
reserve, in particular in declining municipalities, before introducing ideas of new
construction.
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