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Abstract

This study defines evidence-based minimum internal floor areas required to support long-
term residential use across different household types. It addresses the following question:
what is the smallest viable floor area that supports sustained occupancy without persistent
stress, conflict, or turnover? An integrative review method was employed, drawing from
behavioural studies in environmental psychology, international regulatory standards, and
real-world market data. The analysis focuses on essential domestic functions including
sleep, hygiene, food preparation, storage, social interaction, and work. Quantitative find-
ings from tenancy surveys, post-occupancy research, and market performance data indicate
that residential units below 30 square metres for single occupants and 45 square metres for
couples are consistently associated with reduced satisfaction and shorter tenancies. Regula-
tory minimums across diverse jurisdictions tend to converge near these same thresholds.
The study proposes technical minimums of 30, 45, and 60 square metres for one-, two-,
and three-person households, respectively. These values reflect functional lower bounds
rather than ideal or aspirational sizes and are intended to inform performance-based
housing standards.

Keywords: minimum home size; affordable housing; floor area; unit size; housing
standards; micro housing; nano housing; tiny homes

1. Introduction

In the face of a global affordability crisis, housing systems increasingly rely on compact
dwellings to expand supply in urban areas. However, the pursuit of higher densities
and lower construction costs often proceeds without robust empirical guidance on how
small is too small. While attributes such as energy efficiency, structural integrity, and
environmental impact are routinely measured and regulated, internal floor area, the most
fundamental spatial parameter of dwelling performance, is inconsistently addressed in
most building codes [1,2].

A growing body of research suggests that below certain spatial thresholds, residential
dwellings may no longer support the basic conditions for health, autonomy, and psycholog-
ical well-being. Evidence from environmental psychology, building design, post-occupancy
studies, and housing markets points to consistent patterns in how households respond
to limited living space. These include rising levels of stress, shorter tenancy durations,
reduced satisfaction, and increased rates of residential turnover [3-5].

This paper addresses the following central research question:

What is the minimum internal floor area required for a housing unit to support long-term
human flourishing?
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To answer this question, the study draws on evidence from multiple domains, in-
cluding environmental psychology, regulatory frameworks, and market behaviour. Rather
than focusing on average or desirable housing sizes, it aims to identify the technical
and functional minimum: the smallest internal floor area that allows a household to
carry out essential domestic activities over time without persistent stress, conflict, or risk
of displacement.

Recent policy developments and market research reinforce the urgency of establishing
empirically grounded spatial minimums. The 2025 update to the UK national space
standards affirms 37 square metres as the lowest acceptable internal area for a single-
person dwelling, reflecting a continued reliance on point-value thresholds in regulatory
guidance [6]. Recent analysis of English space standards reveals ongoing tensions between
affordability pressures and adequacy requirements in social housing provision [7]. In North
America, compact living is increasingly framed as a mainstream strategy for achieving
affordability and urban density [8]. Empirical evidence from land-use reforms shows
that relaxing regulatory constraints can increase available living space while reducing
per-unit cost burdens [9]. These developments underscore the need to define lower spatial
bounds using behavioural and functional indicators, not solely historical precedent or
policy negotiation.

This study differs from previous work by focusing not on average or desirable unit
sizes, but on identifying functional lower bounds for long-term residential use. While
many studies explore housing quality, affordability, or density in isolation, few integrate
evidence across behavioural psychology, regulatory standards, and market performance to
define minimum viable space. This triangulated approach yields floor area thresholds that
are both technically grounded and practically relevant. By aligning spatial adequacy with
real-world behaviour, the findings offer a performance-based framework that can inform
policy, design, and code development in diverse contexts.

1.1. Supporting Questions and Policy Relevance

In identifying these minimum floor area thresholds, the study also explores several
supporting questions:

e  What are the spatial requirements for core domestic functions such as sleep, hygiene,
food preparation, storage, social interaction, and remote work?

e How do regulatory standards for minimum dwelling size vary across jurisdictions,
and how well do they align with behavioural and psychological evidence?

e  What does market behaviour reveal about the practical limits of compact housing,
especially in high-cost urban environments?

e At what point does spatial inadequacy lead to measurable declines in satisfaction,
tenure stability, or mental health?

These questions have direct implications for several pressing housing challenges.
Among them are:

o  What is the lowest feasible cost for delivering liveable housing at scale?

e  How much residential floor area is required to support a given urban population
within environmental constraints?

e  What unit sizes are most appropriate for modular and prefabricated housing systems?

e  How should housing standards evolve to address the rise in single-person households
and the increasing prevalence of remote work?

None of these issues can be addressed meaningfully without a baseline understanding

of how much space people need, at a minimum if not an ideal, to sustain daily life in a
stable, healthy, and autonomous manner.
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1.2. Global Household Size and Composition: A Foundation for Space Standards

Average household size has fallen worldwide for more than four decades. United
Nations data show a decline from approximately 4.9 persons per household in 1980 to
about 4.0 in 2020, with the median country now near or below four persons [10,11]. The
trend is especially pronounced in high-income economies. The OECD reports a current
average household size of 2.4 persons, with more than one third of member countries now
composed primarily of one- and two-person households [12,13].

Rapidly ageing East Asian societies display the same pattern. Japan’s 2020 census
records 2.3 persons per household nationally and 1.9 in the Tokyo metropolitan core [14].
South Korea reports 2.2 persons nationwide and fewer than 2.0 in Seoul [15].

Small households already dominate urban housing demand. Across large European
metropolitan areas, single-person dwellings account for 35 to 45 percent of occupied units,
while two-person households add another 30 to 35 percent [13]. United Nations Habitat
analysis finds a similar structure in rapidly urbanising regions of Latin America and
East Asia, although three-person households remain slightly more common there [16].
Table 1 summarises these proportions and links them to their principal drivers: population
ageing, delayed marriage, declining fertility, and the rise in solo living among both younger
and older adults [17,18].

Table 1. Three Size Categories of Households.

Household Type Estimated Share Trend Demographic Basis Design Relevance
Single-Person 28-35% . Strongly Ageing, urban migration, Most common compact unit
increasing autonomy
Two-Person 32-38% Increasing Couples without children, retirees Key transitional household

Three- to Four-Person

30-35% Stable/Declining

Nuclear families, emerging

middle class Core benchmark for family units

Multigenerational and group households continue to be significant in parts of Africa,
South Asia, and the Middle East, yet their spatial requirements differ enough to warrant
separate treatment later. For the compact-dwelling typology that follows, the focus remains
on one- to four-person nuclear households, which represent the bulk of future housing
demand in urbanised regions.

1.3. Methodological Approach

This study uses an integrative review methodology to identify evidence-based mini-
mum internal floor areas suitable for long-term residential use. The aim is to synthesise
findings from multiple domains, including environmental psychology, building regulation,
and housing market behaviour, to establish the functional lower bounds of spatial adequacy.
An integrative review is appropriate in this context because the evidence base includes both
peer-reviewed research and grey literature and spans diverse methodological formats [19].

The analysis proceeded in three phases. First, spatial requirements for core domestic
functions were identified from studies in environmental psychology, ergonomics, and post-
occupancy evaluation. These functions include sleeping, hygiene, food preparation, social
interaction, storage, and remote work. Second, national and local building codes were
reviewed to assess formal minimum size requirements. Sources included official building
standards, planning documents, and housing regulations across multiple jurisdictions.
Third, market typologies and occupancy outcomes were examined in cities where compact
dwellings are widely built and occupied. Data sources included tenancy duration surveys,
resident satisfaction reports, real estate market analyses, and public-sector housing datasets.

Findings from the three domains were organised using a comparative matrix. Where
psychological thresholds, regulatory minimums, and observed market behaviour consis-
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tently aligned, a floor area threshold was proposed. These proposed values are defined as
technical lower bounds for sustained residential use. They are not intended as normative
goals or average sizes.

Because the study integrates both academic and non-academic materials, no system-
atic keyword protocol or database screening process was used. Sources were selected for
empirical specificity (such as quantified thresholds for domestic activities), jurisdictional
diversity (including regulatory frameworks from multiple continents), and conceptual rele-
vance to spatial sufficiency and long-term residential stability. The review drew from more
than 100 documents, including peer-reviewed studies, government standards, industry
reports, and post-occupancy surveys. Although no formal date cut-off was imposed the
majority of sources were published after 2000, with priority given to post-2010 studies
where available. This flexible approach supports evidence-informed design and policy
decisions where minimum standards must be reconciled with lived outcomes.

2. Spatial Requirements for Well-Being and Function

A building’s spatial adequacy is a key component of its performance. While regu-
latory minimums and market behaviour often reflect political compromise or economic
constraint, they do not necessarily ensure long-term psychological comfort, physical health,
or functional usability. This section synthesises research from environmental psychology,
ergonomics, post-occupancy evaluation, and time-use studies to identify the threshold
at which housing space continues to support core human activities and enables flourish-
ing. These insights inform our proposed floor area minimums by grounding them in
behavioural and functional performance rather than availability, aesthetics, or tradition.
A growing body of research has examined the relationship between spatial parameters
and occupant well-being at the urban and building scale [20-22]. However, these studies
primarily focus on external or neighbourhood-scale spatial qualities, whereas this work
addresses the spatial adequacy of the home itself.

2.1. Crowding, Density, and Psychological Stress

Crowding refers to the subjective experience of having insufficient personal space,
while density refers to the number of people per unit area. Studies consistently show that it
is perceived crowding, not density alone, that predicts negative psychological outcomes [21].
Evans et al. [3] found that residential crowding, often defined as fewer than 15-20 square
metres per person or more than one person per room, is associated with chronic stress,
cognitive delays in children, and elevated cortisol levels. These psychological impacts
can be quantified using established well-being valuation methodologies [23,24], enabling
systematic assessment of housing adequacy’s broader social costs. These effects tend to
occur once space drops below key thresholds, suggesting the presence of spatial tipping
points in psychological resilience.

Research on social housing in Great Britain provides additional evidence of these
threshold effects. Hickman [25] demonstrates that inadequate housing conditions signif-
icantly impair residents’ ability to maintain social connections and access “third places”
for community interaction, with spatial constraints being a key factor in social isolation.
Furthermore, longitudinal studies of tenancy sustainment reveal that housing inadequacy,
including insufficient space, is strongly associated with tenancy breakdown and residential
instability [26]. These findings reinforce the importance of establishing evidence-based spa-
tial minimums that support not only individual well-being but also community cohesion
and housing stability.
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2.2. Privacy, Control, and Territorial Function

The ability to regulate one’s environment through visual, acoustic, and spatial bound-
aries is central to housing performance. Ozaki and Lewis [27] identify four domains of
privacy: personal, informational, territorial, and acoustic. When these are compromised, oc-
cupants report increased psychological distress and decreased satisfaction. Kopec [28] finds
that households in compact units often struggle to maintain behavioural autonomy, particu-
larly in relation to partners or children. Our synthesis suggests that below 30 square metres
for single adults and 45 square metres for couples, housing units frequently fail to support
the full range of privacy functions, even with good design.

2.3. Activity-Based Space Requirements

Post-occupancy evaluations and time-use studies offer detailed insight into the spatial
requirements of essential domestic activities. While cultural context and layout quality
affect thresholds, certain space needs recur across geographies and dwelling types.

e  Sleeping typically requires 5 to 7 square metres per person, accounting for bed size,
circulation, and storage. A single bed with access on one side requires approximately
4.5 square metres, while a double bed needs 6 to 8 square metres for comfort [29,30].

e Food preparation and dining require a minimum of 4 to 6 square metres per household.
Research on kitchen ergonomics shows that functionality depends more on workflow
efficiency than household size [31,32]. Kitchens smaller than 3.5 square metres are
associated with reduced satisfaction and increased time inefficiency [33].

e Hygiene facilities require 3 to 4 square metres to comfortably accommodate toilet,
basin, and shower fixtures. Although compact bathrooms can function in as little as
2.5 square metres, users consistently prefer bathrooms of at least 3.5 square metres for
comfort and accessibility [29].

e  Socialising and relaxation typically require 7 to 12 square metres, depending on
household size. Single-person households can function with 6 to 8 square metres for
a small seating area and media use, while larger households require more space to
accommodate multiple users simultaneously [34,35].

o  Work or study requires 2 to 3 square metres per working occupant. This accommodates
a desk, task chair, and minimal storage. Spaces below 2 square metres are associated
with reduced productivity and increased fatigue [36-38].

e  Storage needs average 3 to 4 square metres per person, including space for clothing,
equipment, seasonal items, and household supplies. When this falls below 2.5 square
metres per person, spatial disorder and visual clutter increase significantly [29,39,40].

When units fall below these thresholds, “activity compression” occurs. In these cases,
essential tasks begin to overlap or displace one another as follows: sleeping occurs in living
spaces, eating happens on beds, or work is done in hallways. Bratt [41] describes how such
compression can degrade usability and lead to residential dissatisfaction. Lawrence [42]
and Després [43] emphasise that these spatial compromises are not just inconvenient,
but symbolically and psychologically disruptive. Over time, the cumulative effect of
compressed or improvised functions erodes the domestic environment’s ability to support
stability, identity, and autonomy.

2.4. Adaptation and Design Moderators

Residents employ a variety of coping strategies in very small dwellings. Temporal
zoning, selective use of common areas, personalisation of limited surfaces, and cognitive
reframing can all moderate the feeling of crowding [44]. High ceilings, abundant daylight,
generous built-in storage, and carefully framed views increase perceived spaciousness and
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postpone fatigue. Even so, longitudinal evidence shows that adaptation has clear limits
once floor area drops below roughly twenty square metres per person.

Several dense-city studies illustrate those limits. In Hong Kong, sixty per cent of
households occupying flats smaller than twenty-five square metres rate their living space
as unsatisfactory, and a majority intend to relocate within two years [45,46]. In Tokyo,
micro-apartments under twenty square metres support average tenancies of only 1.8 years,
whereas similar buildings with twenty-five square metres or more achieve average stays of
3.2 years [47]. Hong Kong turnover is likewise highest in nano-flat households that share
less than twenty square metres per person [5]. Mumbai surveys show a parallel pattern,
with dissatisfaction and intent to exit rising sharply after twelve to eighteen months in
eighteen to twenty-five square metre “nano homes” [48].

Good design can reduce noise, create visual depth, and provide multi-functional
furniture that stretches usability for short periods; however, extended residence below
the twenty-square-metre threshold consistently produces higher stress, clutter, and social
friction. Across cases, ingenuity and supportive management can delay but not eliminate
the physiological and psychological burdens imposed by extreme spatial constraint.

2.5. Cultural Modifiers of Spatial Expectation

Cross-cultural research shows that acceptable space standards vary with social norms,
and that urban context, including spatial parameters of neighbourhoods and access to
green spaces, also significantly affect well-being [22,49]. East Asian residents, for ex-
ample, often rate smaller units as acceptable due to norms of compact living, floor-
sitting, and shared public amenities. Ozaki and Lewis [27] found that Japanese house-
holds consider 20% less space acceptable than matched British counterparts. However,
Whiteford and Hoff [50] show that all cultures share basic needs for control, quiet, and
autonomy, indicating that minimums can vary slightly but not be abandoned altogether.

2.6. Children and Developmental Needs

Children are particularly sensitive to spatial inadequacy. Overcrowded homes
(under 8 m? per child) are linked to lower academic performance, behavioural problems,
and impaired sleep [51]. Developmental needs include quiet study space, physical sep-
aration for sleep, and play areas. These requirements support higher minimums for
family dwellings.

2.7. Remote Work and the New Domestic Function

Post-pandemic housing must now accommodate remote work as a standard rather
than exceptional domestic function. The rapid shift to home-based work has fundamen-
tally altered spatial requirements, with implications for minimum housing standards that
previously assumed work occurred outside the dwelling unit.

Effective home workspaces require an additional 3-5 m? per worker beyond tradi-
tional residential functions, with minimum dimensions of 1.2 m x 1.5 m to accommodate
desk, chair, and equipment storage [52,53]. This represents a 15-20% increase in space
requirements for households with remote workers. Studies of telework environments
indicate that workspaces below 2.5 m? per user result in reduced productivity, increased
physical discomfort, and higher rates of work-related stress [38,54].

The quality of home workspace significantly affects both work performance and
residential satisfaction. Research during COVID-19 lockdowns found that lack of dedicated
workspace in units under 30 m? was strongly associated with depressive symptoms, anxiety,
and decreased job satisfaction [55,56]. Workers in compact housing without defined work
zones reported difficulty maintaining work-life boundaries, leading to extended working
hours and reduced recovery time [57].
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Work zones must be visually and acoustically distinct from other domestic functions
to support cognitive performance and psychological boundaries [58,59]. Open-plan ar-
rangements where work occurs in living or sleeping areas show measurably lower task per-
formance and higher stress indicators compared to spatially separated workspaces [60,61].
Even temporary visual barriers or acoustic separation can improve work effectiveness in
constrained spaces [62,63].

Ergonomic requirements for sustained computer work, including proper desk height (72-76 cm),
chair clearance (minimum 60 cm behind desk), and screen distance (50-70 cm), establish minimum
spatial envelopes that cannot be compressed without health consequences [64,65]. Studies of home-
based workers show increased musculoskeletal problems when workspace dimensions fall below
ergonomic minimums [66,67].

The acoustic environment proves equally critical for remote work functionality. Re-
search indicates that background noise levels above 50 dB significantly reduce cognitive
performance and increase fatigue in knowledge work [68,69]. Compact housing often
struggles to provide acoustic separation between work and domestic activities, particularly
in units below 40 m? where spatial buffering is limited [70].

Storage requirements for work equipment add approximately 0.5-1 m? per remote
worker, including space for technology, documents, and professional materials that cannot
be integrated with household storage [52,71]. Inadequate work storage leads to spatial
spillover that compromises both work efficiency and domestic function.

These findings suggest that housing units intended to accommodate remote work
require baseline increases of 20-25% over pre-pandemic spatial standards. For single-
person units, this elevates functional minimums from approximately 25 m? to 30 m?, while
couple units require approximately 45 m? to maintain both residential quality and work
functionality. Units that cannot accommodate these expanded requirements may function
for short-term residence but prove inadequate for sustained occupancy in an economy
increasingly dependent on home-based work.

The thresholds identified in behavioural and post-occupancy research provide a func-
tional basis for determining spatial adequacy. These findings set reference points for evaluat-
ing whether existing regulations reflect the space required to support long-term residential
well-being. The next section surveys regulatory standards to assess how policy frameworks
correspond to the evidence on domestic activity needs and psychological thresholds.

3. Global Regulatory Standards and Spatial Minimums

While spatial adequacy is grounded in functional and behavioural needs, housing
regulations set the operational boundaries for what can be legally built. This section reviews
regulatory minimum dwelling sizes across diverse jurisdictions to assess the extent to which
existing standards align with or diverge from empirically defined spatial thresholds.

3.1. Regulatory Diversity and Spatial Baselines

Minimum dwelling-size rules differ sharply from one world region to the next. A
west-to-east review, following the ordering in Table 2, highlights both the variety of legal
instruments and the narrow band into which many numeric thresholds ultimately converge.
Recent analyses underscore the need for clearer alignment between minimum standards
and lived spatial needs, especially in the context of regulatory reforms in East Asia [72].

North America begins with a code baseline rather than a whole-unit floor. All
fifty US states adopt the International Building or Residential Code, whose only size man-
date is a habitable room of at least 11 m?; every dwelling must contain at least one such
room [73]. Canada’s Ontario Building Code raises that figure to 13.5 m? for a living
room, while most bedrooms must be at least 7 m? [74]. Large Canadian cities then over-
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lay per-person limits: Toronto requires a minimum of 9 m? of usable floor area for each
adult occupant, enforceable through its property-standards by-law [75]. In short, North
American regulation relies on room-by-room rules or occupancy caps rather than a fixed
flat-size plateau.

Latin America and the Caribbean show a split between market housing and social-
housing programmes. Mexico City’s 2018 construction code sets a statutory lower bound
of 25 m? net floor area for any new apartment, giving the region’s most compact private-
sector limit [76]. Brazil and Chile impose larger figures but only where federal or national
subsidies are involved: Brazil’s relaunched Minha Casa Minha Vida requires 41.5 m? for
an apartment and 40 m? for a single-family house [77], while Chile’s DS-49 programme
mandates 40 m? for subsidised dwellings [78]. Outside those programmes, private devel-
opments can be smaller.

Europe embeds minimums directly in national legislation but uses two distinct log-
ics. England fixes a studio plateau of 37 m? gross internal area through the Nationally
Described Space Standard [79]. Sweden’s building code recognises 35 m? as the lower
limit for a self-contained unit because many accessibility concessions apply only when the
dwelling is larger [80]. Germany, France, and the Netherlands regulate crowding instead:
Germany’s Lander bar lettings that fall below about 9 m? per adult [81], France requires
14 m? per person for the first four occupants [82], and the Dutch Bouwbesluit demands at
least one living area of 18 m? in every dwelling [83]. Despite different metrics, these rules
cluster between 35 m? for a single occupant and 14-18 m? per person in multi-person units.

Africa combines per-room codes with programme minima. Kenya’s draft National
Building Code sets 7 m? usable floor area for every habitable room, creating a practical lower
bound for one-room units if the draft is adopted [84]. Lagos State’s planning standards
require 10.8 m? for each habitable room, slightly higher than Kenya’s figure [85]. South
Africa’s subsidy programme for Reconstruction and Development Programme housing
mandates 40 m? gross floor area for a detached house, but that rule applies only to publicly
funded units [86].

South Asia shows a single national guideline. India’s Affordable Housing in Partner-
ship scheme fixes 25 m? carpet area as the minimum self-contained dwelling that can receive
central subsidy; states vary in their own policies, with some (for example Maharashtra)
raising the floor to about 27 m? [87].

East and Southeast Asia illustrate every tool in the regulatory toolbox. Japan’s Building
Standards Act sets no flat-size floor but insists every habitable room be at least 7 m? internal
area [88]; one-room apartments therefore start at that point but market practice in Tokyo
rarely goes below 15 m? [89]. Hong Kong imposes a 26 m? saleable-area minimum on all
new private projects through land-lease conditions, while its public-rental sector follows a
7 m? per-person allocation rule [90]. Singapore limits private and public studios outside
the central area to 35 m? gross floor area [91]. Mainland China’s national design code
fixes 22 m? usable floor area for a self-contained dwelling, though some provinces accept
smaller single-occupant units [92]. Together these standards span a range from per-room
minima (Japan) to whole-unit floors that rise from 22 m? in China, through 26 m? in Hong
Kong, to 35 m? in Singapore.
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Table 2. Standards for minimum housing size by region.
Min. Size (m?)
Region Jurisdiction (Dominant Metric t Enforcement Sector Sources
Household)
: 2
North America United States (IBC/IRC model 11 m’ ) IFA S Private (73]
code) (one-room dwelling)
2
Canada—Ontario Building Code . 1.3'5 m IFA S Private [74]
(living room)
Toronto (Property Standards) >9m? /person IFA Private/Public [75]
Latin America and Mexico—Mexico City 25 m? .
Caribbean Construction Code (dwelling) TFA s Private 7e]
a g . ) 2 ) .
Brazil—Minha Casa Minha Vida 41.5m gapartment), IFA A Public 771
(programme) 40 m* (house) programme
Chile—DS49 Social Housing 40 m? (dwelling) IFA A Public 78]
(programme) programme
. . 37 m? .
Europe United Kingdom (1 person, 1-storey) GIA S Private [79]
Sweden 35m? (1 person) GIA S Private [80]
Germany >9m?/person IFA S Private [81,93]
18 m? . Lo,
Netherlands (living-space benchmark) TFA S Private [2,4,94]
14 m? /person .
France (<4 persons) IFA S Private [82]
Africa Kenya—N;\gzo; Eﬁilfltl)l ding Code 7 m? /habitable room IFA ( drsa ft) Private [84]
Nigeria—Lagos State 10.8 m? /habitable room IFA S Private [85]
South Africa—RDP Housing 40 m? Public
Norm (subsidised house) GFA s programme [86]
. India—Affordable-Housin . . .
South Asia Gudolines 8 25 m? (dwelling) CA A Public-private [87]
SouEt?lsetaZ?dAsia Tokyo (Japan) 7 m? /habitable room IFA S Private [88]
Hong Kong 26 m? (flat) SA L Private [90,95]
Singapore 35m? (studio) GFA S Private [91]
Mainland China 22 m? (dwelling) IFA S Private [92]
Oceania Australia—New South Wales 35 m? (studio) IFA S Private [96]
New Zealand—Auckland 35m? .
Unitary Plan (self-contained unit) GFA z Private [97]

t Metric codes—IFA = internal floor area; SA = saleable area; GIA = gross internal area; CA = carpet
area; GFA = gross floor. } Enforcement codes—S = statutory building/planning rule; L = mandatory land-
lease/development agreement; A = administrative guideline or allocation rule; Z = zoning overlay.

Oceania closes the sweep with parallel state and city-level rules. New South Wales
requires 35 m? internal floor area for a studio and larger plateaus for bigger flats, a template
most Australian jurisdictions now follow [96]. New Zealand’s Auckland Unitary Plan
adopts the same numeric threshold, 35 m?2 gross floor area, for any self-contained dwelling
in the city’s medium-density zones [97].

Despite wide variation in enforcement tools, including statutes, land-lease clauses,
programme rules, and zoning overlays, the numeric floors for long-term single occupancy
cluster between 22 m? and 37 m?, with many jurisdictions converging on the 30-35 m? band.
Where standards are expressed per person, figures fall between 7 m? and 14 m?, again
bracketing the 10 m? mark. These convergences support the minimum thresholds advanced
later in this paper while also revealing the political and economic pathways by which
different societies pursue spatial adequacy.

3.2. Historical Patterns and Regulatory Evolution

Minimum space rules first appeared in nineteenth-century public health reforms that
targeted overcrowded tenements in rapidly industrialising cities. Early by-laws in London,
such as the 1890 Housing of the Working Classes Act, and New York’s 1901 Tenement
House Act emphasised daylight, ventilation, and a minimum cubic volume of air per
person [98,99]. After the Second World War, the welfare-state consensus encouraged many
countries to adopt far more generous space norms. In England, the Parker Morris standards
required about eighty-eight square metres for a four-person dwelling along with detailed
room and storage requirements [100]. Sweden’s Million Programme of 1965-1974 pursued



Buildings 2025, 15, 2623

10 of 19

a comparable goal, producing large, well-equipped flats that averaged more than thirty
square metres per person [101].

Fiscal restraint and deregulation in the late 1970s and early 1980s reversed this ex-
pansion. The Parker Morris requirements, mandatory for public housing since 1967, were
formally withdrawn in 1980 as part of wider expenditure cuts [102]. Similar retrench-
ment occurred in Australia, Canada, and parts of continental Europe, leading to divergent
national standards and shrinking average unit sizes during the 1980s and 1990s.

Since the early 2000s governments have renewed interest in minimum spatial bench-
marks, driven by housing affordability crises, demographic change, and growing evidence
that extreme compactness harms well-being. England adopted the Nationally Described
Space Standard in 2015, restoring a minimum of thirty-seven square metres for a one-person
one-storey dwelling [79]. Mexico City introduced a twenty-five square metre minimum
in 2018 [76], and Hong Kong recently decided that new private flats under public land
lease must not be smaller than twenty-six square metres [90]. The post-war expansion,
subsequent rollback, and recent re-regulation illustrate how space standards respond to
shifting social priorities as much as to technical or market constraints.

4. Revealed Preferences in Space-Constrained Markets

While regulatory standards establish what may be built and behavioural stud-
ies indicate what ought to be optimal, the lived experience of residents in com-
pact dwellings shows the practical limits of spatial sufficiency. Observed occupancy
behaviour—including tenancy duration, mobility patterns, satisfaction levels, and housing-
application choices—supplies a form of revealed preference that complements normative
frameworks. In the highest-cost urban markets, where land is scarce and demand intense,
dwellings are routinely produced and occupied close to the lower spatial thresholds. These
situations show not only what households tolerate but also when they decide to leave,
adapt, or forgo particular housing options entirely.

In Hong Kong, flats smaller than forty square metres represented about one fifth of all
private sales between 2019 and 2021 [103]. Micro-units of fifteen to twenty square metres are
now a recognised market segment for single professionals and investors. Multiple studies
document low satisfaction in such dwellings: a survey of subdivided-unit tenants found per-
vasive stress, health complaints, and strong intentions to relocate [46], while another study
reported that sixty percent of residents in units below twenty-five square metres described
themselves as “unsatisfied” or “very unsatisfied” with living space [45] (Lau & Wei, 2018).
Dissatisfaction intensifies when more than one person shares these micro-flats [104].

Tokyo displays a similar pattern in its “one-room mansions,” typically fifteen to
twenty-five square metres and roughly a third of the central-city rental stock. Although
prized for location and efficiency, these units are mostly occupied by students and
early-career professionals. Data show that apartments below twenty square metres sup-
port average tenancies of just 1.8 years, whereas those above twenty-five square metres
average 3.2 years [105].

In New York City, the ad APT NYC pilot introduced twenty-four to thirty square metre
studios featuring integrated storage and convertible furniture. Initial surveys recorded
positive evaluations, yet a follow-up by the city’s housing department found that nearly
half of occupants sought larger homes within eighteen months, especially after remote
work became common [106]. London’s new co-living schemes, offering private rooms of
twenty-four to thirty square metres with shared amenities, function mainly as stop-gap
housing for mobile professionals, with average stays of eight to fourteen months [107].

Singapore presents a mixed public-private picture. Government-built studio flats of
thirty-five square metres maintain overall satisfaction above ninety percent, although
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the most frequently cited reason for intending to move is the desire for more per-
sonal space [108]. In the private sector, so-called “shoebox” apartments of thirty-five
to forty-five square metres attract single residents, yet market surveys indicate that more
than one third of prospective buyers see lack of space as the main push factor [109].

Emerging-market cities employ compact housing as an affordability strategy. In
Mumbai, “nano homes” of eighteen to twenty-five square metres target lower-middle-
income singles; sixty-five percent of single buyers in a 2020 study accepted such units,
but only thirty-one percent of couples found them viable [110]. Sao Paulo offers ten to
fifteen square metre micro-apartments for mobile professionals, with average occupancy
of eleven months [111]. South-African surveys show that single or childless adults will
accept twenty-five to thirty square metres if build quality is high, whereas households with
children express dissatisfaction below fifty square metres [112].

Across these cities, one pattern recurs. Single-person households are more tolerant of
spatial constraints than couples or families, but only up to roughly thirty square metres.
Tenancy duration rises by about one year for each additional ten square metres between
fifteen and forty square metres [5,105]. Units smaller than twenty-five square metres exhibit
sharply higher turnover, especially when occupied by more than one person.

Cultural differences shape how space is perceived, yet they do not erase the under-
lying tolerance thresholds. Japanese households may consider about twenty percent less
space acceptable than British counterparts [27], and residents in Seoul or Hong Kong
may normalise tighter dwellings. Nonetheless, units below twenty square metres consis-
tently trigger stress, intent to relocate, and functional strain when more than one person
is present [49,50].

Market data reinforce these behavioural findings. Rents per square metre rise
steeply once units exceed twenty-five square metres in markets such as Hong Kong and
Tokyo [5,89]. Application patterns also reveal preferences: in Singapore, studio flats of
thirty-five square metres attract longer waiting times than forty-five square metre one-
bedrooms despite higher total prices [108]. New York micro-units draw forty percent fewer
lottery applications per available unit than conventional one-bedrooms [113].

Together, these cases underline the convergence of behavioural, economic, and cultural
indicators. For single occupants, around thirty square metres is broadly viable. For
two-person households, the floor rises to about forty-five square metres. Below these
thresholds, dissatisfaction, early turnover, and lower application demand signal that a
critical spatial limit has been breached. Compact units smaller than thirty square metres
can serve short-term or transitional roles, but long-term stable occupancy, particularly for
more than one person, consistently favours larger space.

5. Empirical Benchmarks from Constrained Housing Environments

The case studies in Section 4 reveal consistent thresholds at which spatial constraint
begins to undermine occupancy duration, satisfaction, and housing stability. This section
synthesises those patterns into an empirical typology. Drawing on formal and informal
housing models, it identifies the floor area per person typically associated with sustained
residence. Relationships are organised along two axes: internal space per occupant and
typical length of stay. Together they outline a spatial envelope inside which compact
housing continues to function without elevated turnover, dissatisfaction, or forced mobility.

Figure 1 plots each housing type by modal floor area per person and expected occu-
pancy duration. Icons indicate typical household size and whether private kitchen and
bathroom facilities are present. The horizontal axis measures duration in days (capped
at three years) and the vertical axis shows floor area per person (capped at forty square
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metres to keep the focus on constrained dwellings). A dashed line marks a notional lower
bound for long-term viability, derived from tenancy and satisfaction data.
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Figure 1. Typical floor area per occupant and typical duration of residence across a range of con-
strained housing types. Points are annotated with the number of typical occupants and indicate
whether private bathrooms and kitchens are included. The dashed line represents an approximate
lower bound for residential use. Approximate modal values shown. (Graphic by author.).

At the lower end of the envelope sit dwelling types intended for very short stays or
institutional use. Cruise cabins, emergency shelters, and Sao Paulo’s ten to fifteen square
metre mini apartments fall here; these private, self-contained units support average stays
shorter than one year [111]. Military barracks and student dormitories also appear in this
zone. In the United States, unaccompanied military housing offers roughly thirteen to
seventeen square metres per person in shared rooms, while standard dormitories provide
about nine to eleven square metres per person, with longer stays enabled by institutional
context and communal support systems.

A second cluster contains micro-units and efficiency apartments that offer more au-
tonomy but remain tightly constrained. Tokyo’s one-room mansions and Hong Kong'’s
nano flats provide roughly fifteen to twenty-five square metres per person. Although
popular with single professionals and students, tenancy data show average stays under
three years and high turnover when more than one person shares these units [5,105]. New
York’s adAPT pilot studios, twenty-four to thirty square metres, achieved moderate early
satisfaction but saw notable attrition after eighteen months, particularly among residents
working from home [106]. London co-living schemes display similar patterns, with average
stays of eight to fourteen months [107].

The upper band of the envelope includes units that support longer residence and
higher satisfaction. Mumbai’s eighteen to twenty-five square metre nano homes work for
singles but show marked dissatisfaction among couples [110]. Government-built studio
flats of thirty-five square metres in Singapore report satisfaction above ninety per cent,
yet the main reason households give for planning to move is the wish for more personal
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space [108]. National market polling shows that thirty-six per cent of prospective buyers
of private shoebox apartments cite lack of space as their chief concern, versus seventeen
per cent among those considering units larger than forty-five square metres [109]. In Hong
Kong, surveys find that sixty per cent of residents in units below twenty-five square metres
rate their living space as unsatisfactory and that stress rises sharply when more than one
person shares such flats [45,46,104].

A non-linear relationship emerges between space and duration. Dwellings smaller
than fifteen square metres per person serve mainly short-term or institutional purposes.
Between fifteen and twenty-five square metres, transitional use becomes feasible for single
adults, but turnover remains high. From twenty-five to thirty-five square metres per
person, long-term residence becomes more common, especially in self-contained units with
daylight and acoustic buffering. Spatial efficiency offers some advantage for couples who
can share kitchens and bathrooms, yet satisfaction improves markedly only when unit size
nears forty-five square metres [104,108]. Tenancy duration rises by roughly one year for
every additional ten square metres between fifteen and forty square metres [5,105].

Across locations and cultures, two functional lower bounds recur. Single adults can
usually sustain long-term residence once a dwelling reaches about thirty square metres.
Two-person households require roughly forty-five square metres to maintain privacy,
reduce spatial stress, and limit turnover. Units below these limits repeatedly exhibit
dissatisfaction, early mobility, and weak demand.

These empirical patterns reinforce earlier behavioural and regulatory thresholds. Units
smaller than thirty square metres for single occupants and forty-five square metres for
couples align with research showing that crowding below fifteen to twenty square metres
per person elevates stress and social conflict [3,38]. While some households accept tighter
quarters for cost, location, or life-stage reasons, the convergence of tenancy data, satisfaction
surveys, and market behaviour around these thresholds supports their use as performance
benchmarks. Compact dwellings smaller than those limits may meet short-term needs but
seldom function as stable, long-term homes.

6. Synthesis of Evidence for Minimum Viable Floor Areas

The evidence presented across behavioural research, regulatory practice, and real-
world market behaviour converges on a narrow and consistent range of floor areas required
to support sustained residential use. Each of these domains identifies spatial thresholds
below which occupancy becomes difficult to maintain, domestic activities begin to conflict,
or turnover increases. When viewed together, these sources provide a triangulated basis
for defining the lower bounds of functional housing.

Table 3 summarises this convergence. The first column lists internal floor area mini-
mums found in regulatory frameworks across jurisdictions. The second column captures
the size ranges of dwellings in widespread use within space-constrained housing mar-
kets, even when these units are considered suboptimal. The third column identifies the
observed thresholds for sustained occupancy, based on tenancy duration, satisfaction, and
post-occupancy outcomes. The final column presents a proposed technical minimum for
each household type, grounded in the alignment of behavioural evidence, policy standards,
and built examples.

For single-person households, long-term viability consistently begins between 25 and
30 square metres. Units smaller than this are frequently tolerated, but studies report ele-
vated stress, social withdrawal, or desire to exit within one to two years. Couples require
40 to 45 square metres to preserve privacy, functional differentiation, and behavioural
autonomy. For three- to four-person households, the spatial demands of sleeping, socialis-
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ing, working, and circulation require a minimum of 55 to 75 square metres depending on
household composition and activities.

Table 3. Summary of recommended minimum viable internal floor area.

Household Type Regulatory Range Minimums in Observed Thresholds Proposed
M 8 y 8 Space-Constrained Markets for Sustained Occupancy Minimum
Single Person 12-40 m? 15-25 m? 25-30 m? 30 m?
Couple 30-55 m? 35-45 m? 40-45 m? 45 m?
Family 2 2 2 2
(3-4 people) 40-90 m 45-75 m 55-75 m 60 m

The proposed technical minimums are set at 30, 45, and 60 square metres for one-, two-,
and three- to four-person households, respectively. These values represent the smallest
viable floor areas capable of supporting long-term occupancy under compact housing con-
ditions. They are not aspirational design targets or quality-of-life ideals. Rather, they define
the floor below which spatial sufficiency begins to break down, even in well-designed,
well-located dwellings. At these sizes, households can sleep, cook, bathe, work, and relax
without constant compromise or persistent conflict. Below these thresholds, housing may
still function temporarily, but is unlikely to support autonomy;, stability, or psychological
well-being over time.

While the difference between a three- and four-person household is meaningful,
the 60 square metre value is proposed as a rounded baseline for both. A household of
three may find this space sufficient; four people may require closer to 65 or 70 square
metres. However, the use of round values in 15 square metre increments—30, 45, and
60—serves two practical purposes. It supports modular construction and housing aggrega-
tion, and it provides clarity and memorability for implementation in policy, planning, and
code enforcement.

These thresholds offer a defensible reference point for performance-based housing
standards. They reflect a lower bound on viability rather than a cap on quality or aspi-
ration. While adaptation and local variation will always apply, this framework allows
for compact housing solutions that preserve essential functions without compromising
long-term habitability.

Example Floor Plans

Poor design can render even a large home unliveable. The challenge of maximising
the liveability of a given floor area remains for talented designers and the marketplace.
While this study does not prescribe specific design solutions, it is useful to demonstrate
that the proposed minimum floor areas can accommodate full domestic function. Figure 2
presents one example of how units at 30, 45, and 60 square metres can be laid out to support
daily life, based on a common and efficient multi-family configuration. The plans assume a
double-loaded central corridor, with units arranged on a 4 m structural grid. Each dwelling
has one exterior wall for daylight and ventilation. This configuration is compact, repeatable,
and adaptable across many housing typologies.

The 60 square metre unit essentially doubles the core layout of the 30 square metre
unit, while the 45 square metre version adds a “half module” to provide a second sleeping
area or more generous shared space. All three units use the same bathroom configuration,
with the 60 square metre plan including two bathrooms. Each plan includes a dedicated
space for a stacked clothes washer and dryer, and all units provide sufficient room for
sleeping, eating, working, and relaxation. In the smallest unit, additional flexibility may
be achieved through use of a lofted bed above a desk or integrated storage elements. The
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7.5m (clear interior depth)

4m (clear interior width)

—
| —

30 m?

dimensions are comparable to those of an economy hotel room, a typology that has long
demonstrated the spatial efficiency achievable within a minimal footprint.

6m (clear interior width) 8m (clear interior width)
45 m? 60 m?2

Figure 2. Feasible floor plans for one-person, two-person, and three- to four-person minimum floor
area units. (Note that for the 60 sqm unit shown here, a second exit door, fire sprinklers, and/or
mechanical ventilation would likely be required for code compliance in most jurisdictions.).

These plans are not intended as optimal layouts, but rather as proof that the minimum
floor areas proposed in this study can support essential domestic functions with clarity and
coherence. Other configurations may yield better outcomes depending on site constraints,
user needs, and architectural strategy. The key point is that at these floor areas, it is possible
to provide private, enclosed spaces for sleeping and hygiene, areas for cooking and eating,
and sufficient volume for work and relaxation.

7. Concluding Remarks

This study has identified lower bounds for internal floor area that appear necessary to
support sustained residential use across three common household types. For single-person
households, 30 square metres enables full domestic function with minimal spatial stress.
For couples, 45 square metres allows for behavioural autonomy and reduced conflict. For
families of three to four people, 60 square metres supports differentiated sleep, hygiene, and
work zones while maintaining circulation and privacy. These values are not optimal targets,
but rather performance-based thresholds derived from the convergence of behavioural
research, policy standards, and market outcomes.

The goal of this work is not to dictate housing typologies or enforce rigid formulas.
Instead, it is to clarify the spatial boundaries within which compact dwellings can function
reliably over time. Below these thresholds, evidence from diverse settings points to higher
turnover, reduced satisfaction, and compromised domestic activities. The thresholds
represent a floor that supports liveable outcomes under spatial constraint, not a ceiling on
aspiration or quality.

Clarifying this floor opens the door to more precise answers to larger systemic ques-
tions. What is the lowest feasible cost for delivering liveable housing at scale? How much
residential floor area is required to support a given urban population within environ-
mental constraints? What unit sizes are most compatible with modular or prefabricated
construction? How can compact homes accommodate the needs of ageing populations,
single-person households, or remote workers without compromising well-being? These
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questions cannot be addressed meaningfully without a clear understanding of how much
space is minimally required to support daily life.

The thresholds proposed here do not resolve these challenges, but they provide a start-
ing point. They define a stable platform on which designers, developers, and policymakers
can build compact housing that is not just efficient, but functional and enduring. Future
research should explore how these benchmarks intersect with environmental performance,
construction systems, and regional context.

The risk of ignoring these limits is not just technical, but human. Compact housing
that falls below the point of viability may be cheaper or more abundant in the short term,
but it is less likely to support autonomy;, stability, or well-being in the long run. In that
sense, understanding spatial adequacy is not a matter of regulation alone. It is also a matter
of practical foresight for cities, for builders, and for the people who will live in these spaces.
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