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Abstract - Animal rescue centres occupy a unique position in the built environment — not merely holding facilities, but places
of transition and healing. This paper investigates how evidence-based architectural design can meaningfully reduce stress for
animals in rescue environments and the humans who care for them. Drawing on animal behaviour research, environmental
psychology, biophilic design, and acoustic science, it argues that spatial quality is a welfare necessity, not a luxury. Key
strategies examined include acoustic management, daylighting and circadian rhythm support, spatial hierarchy and territory
definition, material selection, nature-integrated design, and caregiver spaces. Through analysis of international case studies,
this paper presents a holistic stress-reducing shelter design framework. Findings indicate that thoughtful architectural
intervention can increase adoption rates, reduce illness incidence, lower staff turnover, and transform public perception of
animal rescue institutions.
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1. INTRODUCTION

Every year, approximately 6.3 million companion animals enter shelters in the United States alone (ASPCA, 2023) [1]. The
physical environments in which these animals live — often for weeks or months — profoundly influence their health,
behavioural stability, and adoptability. Yet shelter architecture has historically lagged behind other institutional building
types in applying evidence-based design thinking.

The consequences of poor design are well documented. Dogs housed in bare concrete kennels with high ambient noise
exhibit elevated cortisol, increased aggression, and suppressed immune function (Hennessy et al., 2002) [8]. Cats in small
cages with limited visual control develop stereotypic behaviours and chronic stress within days (Stella et al., 2014) [20].
These physiological realities directly affect adoption likelihood and animal welfare outcomes.

Equally, shelter staff face some of the highest rates of compassion fatigue and burnout of any professional group (Reeve et
al,, 2005) [16]. An acoustically harsh, institutionally drab environment amplifies emotional exhaustion. This paper argues
that architecture has a genuine, under-utilised role in improving outcomes across the full spectrum of animal rescue —
from intake to adoption, from staff wellness to community engagement.

2. LITERATURE REVIEW

The intersection of architecture and animal welfare is a relatively young but rapidly growing field. Foundational work by
Hubrecht (1995) [9] established early benchmarks for kennel spatial adequacy, while Zawistowski and Morris (2013) [25]
argued that physical environment, housing design, and enrichment protocols must function as an integrated system. The
UC Davis Koret Shelter Medicine Program subsequently produced extensive evidence-based guidelines on housing
standards and spatial design's relationship to disease transmission (Newbury et al., 2010) [14].

Environmental psychology research has established "perceived control” — an organism's sense of agency over its
surroundings — as a critical mediating variable in stress responses (Sapolsky, 2004) [18]. Animals in environments
offering predictability, choice, and retreat spaces consistently show lower stress biomarkers than those in uniform,
uncontrollable spaces (Benus et al., 1991) [3]. The biophilic design movement (Kellert et al., 2008) [10] has provided a rich
framework — access to daylight, natural ventilation, prospect-and-refuge spatial patterns — directly applicable to animal
housing.
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Acoustic research documents significant correlations between sustained noise above 85 dB and elevated cortisol in
kennelled dogs (Wells et al., 2002) [23], influencing RSPCA design standards in the UK [17]. The literature consistently
reveals a tension between operational demands — hygiene, biosecurity, workflow — and welfare-oriented stress
reduction. This paper proposes these priorities can be mutually reinforcing with careful architectural thinking.

3. METHODOLOGY

This paper employs a qualitative, multi-method approach combining systematic literature review with built case study
analysis and published design guidelines. Literature was drawn from veterinary science, animal behaviour, architectural
design, environmental psychology, and acoustics (PubMed, Architectural Record, RIBA Journal, Google Scholar; 1995-
2023).

Case studies were selected based on documented design intent, available technical documentation, and post-occupancy
evaluation data. The analytical framework is structured around four primary outcome variables: (1) animal stress
indicators via behavioural and physiological proxies; (2) staff wellbeing via turnover rates and burnout measures; (3)
adoption rates and length of stay; and (4) disease transmission and illness incidence. Where evidence for specific design
interventions remains preliminary, proposals are framed as hypotheses meriting further investigation.

4. KEY DESIGN PRINCIPLES FOR STRESS-REDUCING SHELTERS

The following principles form an integrated design framework, not a prescriptive standard. Each addresses a dimension of
shelter environment that research identifies as significantly influencing animal and human stress.

4.1 Acoustic Design and Noise Management

Noise is the single most damaging and least addressed stressor in conventional shelters. Traditional kennels can generate
noise levels exceeding 100 dB — well above the threshold for physiological harm (Eggleston, 2015) [7]. Effective acoustic
design requires intervention at multiple scales: zone separation between species, solid partitions (not chain-link) between
runs, and acoustic absorption through textured wall panels, suspended baffles, and resilient flooring. Research
demonstrates that even modest acoustic interventions can reduce stress-indicative behaviours in kennelled dogs by up to
70% (Wells et al,, 2002) [23]. Background classical music offers a low-cost supplementary measure, though it cannot
substitute for well-considered acoustic architecture.

4.2 Daylighting and Circadian Rhythm Support

Many shelter facilities are windowless or rely on fluorescent lighting, representing a significant welfare missed
opportunity. Circadian rhythm disruption — primarily driven by inadequate light exposure — is linked to elevated stress,
impaired immune function, and mood dysregulation (Mendoza, 2007) [13]. Windows placed at eye level for housed
species provide both full-spectrum light and visual prospect, supporting biological clock entrainment. Artificial lighting
should employ full-spectrum, adjustable colour-temperature sources, with motion-sensitive controls in overnight areas to
protect sleep quality.

4.3 Spatial Hierarchy, Territory, and Choice

Perceived control and spatial choice are critical to animal welfare. For dogs, a "two-room" kennel suite layout — with a
resting area separated from an interaction area by a visual barrier — significantly lowers cortisol and stress-indicative
behaviours (Coppola et al.,, 2006) [5]. For cats, vertical space and concealment options (enclosed pods, hideaways) are
essential; multi-tiered housing substantially increases adoptability (Kry & Casey, 2007) [12]. Communal colony rooms for
compatible cat groups, designed with distributed resources and complex spatial layouts to prevent monopolisation, can
dramatically reduce stress and illness (Kessler & Turner, 1999) [11].

4.4 Materials, Surfaces, and Sensory Comfort

Material selection driven solely by ease of cleaning produces acoustically harsh, thermally uncomfortable environments
indifferent to occupant experience. Resilient flooring systems — slip-resistant epoxy, textured rubber, compressed cork —
are cleanable to clinical standards while being acoustically absorbent, thermally insulating, and physically comfortable.
For animals lying on floors for 16+ hours daily, floor thermal conductivity is a meaningful welfare variable. Acoustic-grade
wall treatments are compatible with biosecurity when appropriately sealed. In public areas, natural materials — timber,
stone, living plants — benefit both animal and human occupants. Warm, muted colour palettes reduce visitor anxiety and
support adoption decisions (Dalke et al., 2006) [6].

4.5 Biophilic Design and Nature Integration

Biophilic design has an established evidence base for stress reduction in humans (Browning et al, 2014) [4] and
compelling theoretical applicability to animal housing. Outdoor access — covered exercise runs, enclosed yards — exposes
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animals to natural stimuli that activate curiosity rather than threat responses (Pullen et al., 2010) [15]. Interiors benefit
from living plant walls, natural materials, interior gardens, and water features. Gentle water sounds provide practical
acoustic masking alongside documented psychological benefits for human visitors (Ulrich, 1984) [21]. Interior atria
connecting animal housing and human circulation serve as acoustic buffers and nature-connection points simultaneously.

4.6 Staff, Caregiver, and Community Spaces

Staff wellbeing is a functional requirement for quality animal care. Dedicated respite spaces — physically separated from
housing areas, with natural light and garden access — are not luxuries but operational necessities for a sustainable
workforce. Compact, logically organised floor plans that minimise unnecessary staff movement reduce physical fatigue
while improving efficiency. Quality changing, shower, and laundry facilities signal the organisation's values and shape staff
sense of professional worth.

Community-facing adoption spaces are architecturally consequential: they determine whether animals leave facilities
alive. Dedicated meet-and-greet rooms — acoustically isolated, domestically furnished, naturally lit — consistently
improve adoption rates (Shore, 2005) [19]. Lobby areas function as the organisation's public face; their design shapes
every visitor's emotional response. Principles from hospitality and museum design have a direct role in creating
welcoming, adoption-positive environments.

5. CASE STUDIES

5.1 Wisconsin Humane Society, Milwaukee, USA

Renovated in 2012, this facility replaced traditional cage banks with home-like rooms around a central skylit atrium. Suite-
style kennels feature solid dividing walls, individual sleeping pods, and integrated acoustic panels. Post-occupancy data
shows statistically significant reductions in illness rates, increased adoption rates, and improved staff satisfaction. The
facility has since become a reference model for shelter architects across North America (Wisconsin Humane Society, 2023)
[24].

5.2 Battersea Dogs and Cats Home, London, UK

The 2019 renovation of Battersea's cat village introduced interconnected colony rooms with elevated walkways, concealed
sleeping niches, growing herbs, and carefully controlled acoustics — simulating naturalistic multi-zoned territories. The
kennel block received floor-to-ceiling glazing, acoustic lining panels, and upgraded resilient flooring. Battersea
subsequently reported a 22% reduction in kennel cough incidence and notable improvements in behavioural assessments
with direct implications for adoption outcomes (Battersea, 2022) [2].

5.3 RSPCA Wormald Street Shelter, Sydney, Australia

Redesigned in 2017, this facility maximised outdoor access through covered, open-sided exercise runs providing
continuous ventilation, natural light, and stimulation across Sydney's seasonal temperature range. The warm interior
palette of recycled timber, natural stone aggregate, and exposed plant walls departed significantly from the institutional
aesthetic of its predecessor. Staff spaces were reorganised around a central garden courtyard serving as a shared
restorative zone. Post-occupancy interviews reported consistently positive responses regarding qualitative improvements
to the working environment (RSPCA, 2019) [17].

6. DISCUSSION

The evidence makes a compelling case that architectural design is a central determinant of welfare outcomes in rescue
facilities. Several barriers to implementation persist. The most persistent is financial: charitable organisations face
pressure to minimise construction costs, and quality design's value is difficult to capture in a balance sheet. The long-term
financial case is, however, strong — reduced illness lowers veterinary costs, higher adoption rates reduce long-term
housing burden, lower staff turnover reduces recruitment costs, and improved public perception drives donations. The
challenge is communicating this to decision-makers operating within short-term budget cycles.

A second barrier is the relative scarcity of post-occupancy evaluation data from shelter facilities. Unlike hospitals or
schools where such evaluation is well-established, shelters rarely publish systematic assessments of how built
environments affect outcomes. There is also a risk of over-standardisation: principles must be responsive to local context
— climate, site, operational model, species mix. Finally, most existing shelters occupy buildings of varying adaptability;
many interventions discussed here — acoustic treatment, lighting upgrades, spatial reorganisation, material overlays —
are applicable as retrofit measures and merit dedicated research guidance.
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7. CONCLUSIONS

Animal rescue centres are among the most demanding and, paradoxically, most neglected building typologies in
contemporary architectural practice. This paper has argued that good architecture is not cosmetic in these settings — it is
functionally critical. The acoustic environment of a kennel block determines whether animals experience their stay as
recovery or sustained physiological crisis. Daylighting strategy shapes whether feline residents maintain the biological
rhythms necessary for immune resilience. Staff space quality determines whether caregivers can sustain their
commitment over time.

The design principles outlined here — acoustic management, daylighting, spatial hierarchy, material quality, biophilic
integration, caregiver spaces, and visitor-centred adoption environments — are not radical or prohibitively expensive.
Many can be implemented at modest cost, particularly when incorporated from initial design. The case studies reviewed
demonstrate that this attention is achievable, measurably effective, and increasingly embraced by leading shelter
organisations worldwide. The challenge now is to move these principles from exceptional to standard — to make stress-
reducing design not the marker of an unusually progressive facility, but the baseline expectation for any space that claims
to take animal welfare seriously.
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