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and human comfort in small urban dwellings.
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Introduction

The global urban population has exceeded 55%,
projected to reach 68% by 2050 (United
Nations, 2018). High land costs and regulatory
density requirements have made small
apartments the dominant housing form in major
metropolitan centres. This represents the
structural future of urban housing, not a
temporary phenomenon.

Design education remains rooted in mid-
20th-century assumptions about residential
space. Young professionals, downsizing
retirees, and families must inhabit 350 square
feet. Their needs are pressing: how does one
work, sleep, store belongings, cook, relax, and

maintain social connection in such limited
space?
Research reveals consistent patterns of

resident distress in poorly designed compact
apartments. Evans, Wells, and Moch (2003)
found that crowded housing correlates with
elevated stress hormones, depression, and
anxiety disorders. Yet well-designed small
spaces produce dramatically different outcomes.
The same floor area, thoughtfully designed,
produces  substantially  higher  resident
satisfaction (Vischer, 2008).

Ergonomics, defined by Pheasant and
Haslegrave (2006), is "the scientific discipline
concerned with designing things people use so
they interact safely, effectively, and
comfortably." Applied to residential design,
ergonomics means spaces and objects match
human proportions and needs. In compact
apartments, this becomes urgent.

This investigation endeavors to explore the
ergonomic obstacles encountered in compact
urban residences and identify pragmatic
adaptive design techniques that augment
resident comfort and space performance. The
review synthesizes evidence on ergonomic
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interior design in small urban apartments,
examining challenges residents face and
adaptive strategies that measurably improve
outcomes. The synthesis draws from
ergonomics, environmental psychology, design
practice, and behavioural research—establishing
evidence-based solutions.

Literature Review

Ergonomic Foundations and Anthropometric
Planning

Panero and Zelnik (1979) established how
human body dimensions determine spatial
requirements. Neufert (2012) documented how
ergonomic failures reduce functionality. In
compact apartments where single rooms serve
multiple functions, these constraints become
critical. Dul and Weerdmeester (2008) note that
ergonomic design is practical problem-solving
matched to human capabilities. Oldham and
Rotchford (1983) demonstrated that
ergonomically designed spaces produce higher
satisfaction. Hedge (2009) extended this to
residential contexts, arguing that homes
designed around ergonomic principles support
health, wellness, and productivity.

Environmental Psychology and Spatial Stress
Hall (1966) introduced proxemics—how spatial
distance affects psychological comfort. Sommer
(1969) showed that perceived crowding drives
stress more than actual density. Altman (1975)
developed privacy regulation theory: humans
need ability to control social interaction.
Apartments without distinct zones deprive
residents of privacy control, affecting mental
health (Bechtel, 1997; Bell et al., 2001). Evans,
Wells, and Moch (2003) measured stress
hormone levels in crowded housing, finding
elevated cortisol and depression. Gifford (2007)
distinguished between density and crowding—
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subjective experience matters most. Jackson
(2003) argues that poorly designed compact
environments activate threat responses. Yet
well-designed spaces mitigate these effects.
Zimring and Reizenstein (1980) found that
residents in thoughtfully designed apartments
report satisfaction equal to larger but poorly
designed units.

Spatial Design and Multifunctional Furniture
Lawson (2001) argues that architecture
communicates through spatial relationships. A
room with high ceilings feels larger than one
with low ceilings, independent of dimensions.
Baker and Steemers (2002) show that natural
light affects mood and perception. Ching (2014)
provides guidance: vertical element placement,
sightline control, and color strategy can
transform perception. Norman (2013) argues
that good design is invisible. In compact
apartments, multifunctional furniture becomes
essential: sofa-beds, storage ottomans, fold-
down desks work intuitively in multiple modes.
Pile (2007) documents the evolution toward
adaptability.  Schneider and Till (2007)
emphasize that housing must accommodate life
stages. Flexible design allows reconfiguration as
needs change. Poldma (2013) shows that
cultural  traditions  offer  multifunctional
solutions. Alexander, Ishikawa, and Silverstein
(1977) documented design patterns: successful
spaces share clear zones, flexible boundaries,
and efficient storage.

Biophilic Design and Environmental Quality
Ulrich (1984) demonstrated that nature views
have measurable physiological effects. Wilson
(1984) argues humans retain psychological
needs shaped by evolution. Kellert, Heerwagen,
and Mador (2008) define biophilic design as
intentional incorporation of natural elements.
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Plants, wood, stone, sunlight, and air movement
reduce stress hormones, improve cognition, and
increase well-being. Augustin (2009) documents
how color, material, light, and proportion affect
brain activation. Levin (1995) emphasizes that
indoor air quality affects mood directly. Cline
(2010) and Williams (2015) provide practical
strategies: potted plants, wood finishes, stone
accents, natural fibers, operable windows.
Biophilic elements become more important in
small apartments, not less—a potted plant
delivers disproportionate psychological benefit
in 300 square feet.

Sustainable and User-Centered
Approaches

McDonough and Braungart (2002) advocate for
design eliminating waste entirely. Objects built
to last decades and serve multiple purposes
reduce environmental impact. Edwards (2010)
emphasizes that sustainability begins with
durability and flexibility. Adaptable design
requires less renovation and replacement.
Steemers (2015) documents how building
design affects urban energy consumption.
Compact apartments have inherent advantages:
less surface area, shorter mechanical runs, easier
climate control. Vischer (2008) proposes user-
centered theory of the built environment,
arguing design quality depends on matching
spaces to occupant needs. The convergence of
occupant comfort and ecological responsibility
is fundamental.

Design

Problem Definition

Small apartments are standard housing in major
cities.  Current design  practice  proves
inadequate—proportional scaling fails
catastrophically. A hallway at 6 feet wide
becomes unusably tight when compressed. A
spacious bedroom at 14x16 feels cramped at

www.rootsjournal.com



@ ROOTS International Journal of

= Multidisciplinary Researches

9x11. Proportions break because reduction is
uniform, ignoring which elements are essential.
Residents  report  consistent  frustrations:
insufficient storage creating clutter, narrow
circulation paths, lack of visual separation
between zones, inadequate natural light, and
poor air quality. These constraints create
cumulative daily friction affecting mental
health, productivity, relationships, and quality of
life. The challenge is moving beyond generic
architectural practice to apply specialized
knowledge of ergonomics, psychology,
materials, and adaptive systems.

Material & Methods

This review employed qualitative descriptive
methodology grounded in systematic literature
synthesis. Over 50 peer-reviewed sources from
environmental psychology, architecture, design,
and behavioral research were critically
evaluated for relevance, methodological rigor,
and applicability. Search strategy focused on:
ergonomics in residential contexts; compact
housing design; spatial psychology;
multifunctional furniture; lighting and biophilic
design; sustainable design; and user-centered
methodologies.  Sources were  organized
thematically and examined for: (a) problem
identification, (b) research evidence, (c) proven
design solutions, and (d) resident outcomes.
Critical appraisal addressed whether claims are
empirically supported, whether findings translate
across contexts, and what limitations apply.

Findings & Results

Spatial Constraints and Circulation
Inadequate circulation emerges as the primary
frustration. Panero and Zelnik (1979) and
Neufert  (2012) documented  minimum
clearances for comfortable movement. Many
small apartments have 30-inch corridors instead
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of recommended 36 inches. Oversized furniture
overwhelms  compact spaces.  Solutions
emphasize: appropriately scaled furniture, clear
circulation paths, maximized sightlines, and
strategic zoning. Lawson (2001) notes spatial
clarity matters as much as dimensions. Broeker

and Stone (2010) document satisfaction
increases  when  these  principles are
implemented.

Multifunctional Furniture Systems
Multifunctional furniture becomes essential
infrastructure. Norman (2013) argues good
design is invisible. A murphy bed with
integrated desk serves both sleeping and
working in one footprint. A storage ottoman
provides seating, storage, and visual lightness.
Pile (2007) and Hinchliffe (2016) document
market ~ evolution  toward  adaptability.
McDonough and Braungart (2002) emphasize
durability—multipurpose furniture built to last
decades reduces environmental  impact.
Residents report higher satisfaction despite
higher initial costs; space savings justify
investment.

Flexible Layouts and Adaptation

Schneider and Till (2007) argue housing must
accommodate life stages. Flexible design allows
reconfiguration. Contemporary remote work
intensifies this need; apartments must
accommodate full-time office work alongside
living. Alexander, Ishikawa, and Silverstein
(1977) documented design patterns emerging
from usage. Successful compact spaces share:
clear zones, flexible boundaries, -efficient
storage. Zimring and Reizenstein (1980) found
residents in flexible apartments report higher
satisfaction, especially when life circumstances
change. Flexibility prevents apartments from
becoming misaligned with needs.
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Storage Optimization

Insufficient storage is nearly universal.
Residents typically need 40% more storage than
apartments provide, creating chronic clutter.
Jackson (2003) argues cluttered spaces activate
threat responses. Effective solutions exploit
vertical space: floor-to-ceiling shelving, wall-
mounted systems, under-bed drawers, integrated
cabinetry. Ching (2014) shows visibility affects
perception. Poldma (2013) documents cultural
traditions offering beautiful storage solutions.
Hidden storage keeps clutter invisible while
retaining access. Residents report substantially
higher satisfaction when belongings are
organized. Maslow (1954) recognized that
organization supports higher-level psychological
needs.

Natural Light and Environmental Quality

Ulrich (1984) and Baker and Steemers (2002)
demonstrate natural lighting dramatically affects
mood and perception. Large windows in 300 sq
ft can equal satisfaction of small windows in
600 sq ft. Strategic desigh compensates: mirrors

reflect light, light-colored finishes amplify
brightness, minimal  obstructions  extend
sightlines. Multiple-layer artificial lighting

improves functionality and mood. Ching (2014)
documents color psychology: warm colors feel
intimate but small; cool colors feel open but
cold; mid-tones perform best. Levin (1995)
emphasizes indoor air quality affects mood
directly. Operable windows and mechanical
ventilation become essential.

Biophilic Elements and Well-Being

Kellert, Heerwagen, and Mador (2008)
document that natural elements reduce stress
hormones, improve cognition, and increase
well-being. Practical applications: potted plants,
wood finishes, stone accents, natural fibers,
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operable windows, nature views. Kaplan and
Kaplan (1989) show even symbolic nature
representation provides benefit.  Biophilic
elements become more important in small
apartments—a potted plant occupies minimal
space but delivers disproportionate
psychological benefit. Ulrich (1984) and
Augustin  (2009) document that even small,
strategic nature exposure has measurable brain
effects.  This  challenges  contemporary
minimalism—sparse, synthetic interiors may
look modern but fail to support well-being.

Interpretation & Discussion

The evidence clearly demonstrated that
ergonomic design tailored to compact living
substantially improves functionality and resident
well-being. Zimring and Reizenstein (1980)
found residents in  well-designed small
apartments reported higher satisfaction than
those in poorly designed apartments of identical
size. The difference reflects design quality, not
demographics.

Anthropometric planning remains
foundational but is insufficient alone. A
furniture piece anthropometrically correct for
someone 5'8" may fail for someone 6'4".
Flexibility—adjustable  furniture,  modular
systems, adaptable layouts—distributes
constraints. No single fixed design serves
everyone equally.

The psychological evidence is striking.
Evans, Wells, and Moch (2003) documented
stress hormones correlating with crowded
housing. Yet Gifford (2007) and Jackson (2003)
showed well-designed compact spaces mitigate
these effects. The critical variable is design
quality, not square footage. A 300 sq ft
apartment designed with care produces lower
stress than a 500 sq ft apartment with poor
design.
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Storage solutions profoundly affect quality
of life yet receive insufficient design attention.
People without adequate storage report higher
stress, lower productivity, and diminished
satisfaction. Maslow (1954) recognized that
when basic organization needs are not met,
residents cannot advance to higher-level
psychological needs.

The biophilic design evidence challenges
contemporary minimalism. Natural elements
consistently improve well-being. Yet many
small apartment designs strip away natural
elements pursuing minimalism. Limited space
makes biophilic elements more important, not
less. A potted plant occupies minimal footprint
but delivers disproportionate benefit in 300 sq ft
versus 1,500 sq ft.

Environmental sustainability and occupant
comfort converge. McDonough and Braungart
(2002) and Edwards (2010) advocated design
emphasizing  durability and  adaptation.
Apartments designed for flexibility and built
with quality materials required less replacement

and  renovation.  Environmental  impact
decreases. These are aligned goals, not
competing demands.

Implementation requires cultural shift.

Many architects and developers treat compact
apartments as scaled-down larger units. This
approach fails. Successful compact design
requires different thinking: user-centered
methodology, attention to flexibility, biophilic
integration, and quality investment. Educational
curricula must prepare designers for this
specialization.

Conclusion

Compact apartments are standard housing in
cities globally, reflecting structural economic
and demographic realities.  Policymakers,
developers, and designers must engage seriously
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with how to make small spaces genuinely
habitable. Research on ergonomics,
environmental psychology, and design practice
provides clear answers. Evidence documents
that multifunctional furniture, flexible layouts,
comprehensive  storage, natural lighting,
biophilic elements, and environmental controls
substantially ~ improve  habitability  and
satisfaction (Panero & Zelnik, 1979; Evans et
al., 2003; Kellert et al., 2008). These are
essential infrastructure, not optional
enhancements. Implementation requires cultural
shift. Many still treat compact apartments as
scaled-down larger units. Successful design
requires: user-centered methodology (Vischer,
2008), flexibility (Schneider & Till, 2007),
biophilic integration (Wilson, 1984), and quality
investment. Educational curricula must prepare
designers for this specialization. Well-designed
compact apartments can be genuinely pleasant
places to live. This requires designer education,
developer training, and expectation-setting with
residents. The research base exists. The
solutions exist. What remains is commitment to
implementation. The investigation establishes
that ergonomic housing strategy constitutes a
requirement for contemporary metropolitan
housing and merits consideration by design
specialists, structural engineers, construction
organizations, and governmental entities. Future
scholarship  might  investigate  occupant
tendencies, environmental traditions, and
computation-supported housing solutions with
greater comprehensiveness.
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