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Abstract  
 

 

We must reconsider our relationship with materials. For too long, we have 
been extracting material from the earth and disposing of them in ways that 
damage our planet. However, there is a growing movement to find more 
sustainable and regenerative ways of making and using materials. This 
thesis explores materiality through an investigation of the sensory qualities 
of regenerative materials made from local waste and plant materials.  
Through extensive experimentation, a wide range of samples have been 
generated. These suggest future possibilities for deeper material 
connection, adaptable objects and environments. The research also 
addresses the challenges and opportunities of using regenerative materials 
in design. 

 
The thesis develops novel design strategies for creating more sustainable, 
sensory, and embodied design experiences through materials. It draws on 
insights from philosophy, anthropology, and design studies to investigate 
how a multisensory approach to materiality can generate more sustainable 
and meaningful designs. Such regenerative materials are produced, used, 
and disposed of in ways that support and restore life. They are made from 
renewable resources and can be used, composted or recycled at the end of 
their life. While the samples and artefacts produced are speculative rather 
than functional, they contribute to a shift towards responsible materials 
with a focus on bio-loops, lifecycles and a deeper connection with the life 
world through our senses. 

 
This thesis proposes that a multisensory approach to design through 
regenerative materials is critical to the creation of a more sustainable 
future. By engaging with material aesthetics, we can gain a deeper 
understanding of how we affect and are affected by the world. We can 
develop material strategies that support and restore life. 

  



5 
 

Table of Contents  

Introduction  10 

Chapter One: Literature Review  12 
1.1 Overview 15 

1.2 The Need for Sustainable Material Solutions 16 

1.3 Regenerative Materials and their Potential 19 

1.4 Sensory Materials and Architecture 23 

1.5 Relevant Project and Case Studies 26 

1.6 Conclusion 32 

Chapter Two : Methodology  33 
2.1 Introduction 34 

2.2 Methodological Frameworks 35 

2.3 Research Approach 39 

2.4 Research Method Tool 40 

2.3 Phases of the Project: Overview 42 

2.4 Phases of the Regenerative Materials 45 

2.5 Development of Criteria 47 

2.6 Limitations of the Study 48 

2.7 Conclusion 49 

Chapter Three:  Practical Material Research  50 
3.1 Overview 51 

3.2 Material Selection 53 

3.3 Experimental Methods 58 

3.4 Experimental Research Phase A 68 

3.5 Experiment Research Phase B 71 

Chapter Four: Material Reflection with Sensory Exploration  74 
4.1 Introduction 75 

4.2 Understanding Sensory Exploration with Materials 76 



6 
 

4.3 Aim of the Experimental Process 77 

4.4 Sensory Exploration 80 

4.5 General Sensory Observations 81 

4.6 Specific Material Findings 91 

4.7 Reflective Insights 109 

Chapter Five: Final Material Design Application and Installation Exhibition  110 
5.1 Introduction 111 

5.2 Material Conversations in Regenerative Design 113 

5.3 Conceptual Design Proposal 114 

5.4 Initial Design 115 

5.5 Final Samples Aesthetic and Functional Outcomes 117 

5.6 Integration of Materials into the Installation 124 

5.7 Exhibition Concept: Material and Digital Interaction in a Multisensory Environment 128 

5.8 Summary 138  

Chapter Six: Research Discussion 139 
6.1 Introduction 140 

6.2 Experimental Findings, Sensory Qualities, and Human-Material Interaction 141 

6.3 Structural Viability, Industry Adoption, and Locally Sourced Materials 142 

6.4 Theoretical, Practical, and Industry Implications 143 

6.5 Future Research and Recommendations 144 

6.6 Conclusion 145 

Bibliography  151  

Appendices  156  

Appendix A Documentation of Sourcing Material 157 

Appendix B Documentation of Experimental Work 165 

Appendix C Documentation of the Concept Installation 182 

Appendix D Documentation of Final Installation 197 
 

 
 



7 
 

Attestation of Authorship  
 

 
I hereby declare that this submission is my own work and that, to the best of my 
knowledge and belief, it contains no material previously published or written by 
another person (except where explicitly defined in the acknowledgements), nor used 
artificial intelligence tools or generative artificial intelligence tools (unless it is clearly 
stated, and referenced, along with the purpose of use), nor material which to a 
substantial extent has been submitted for the award of any other degree or diploma 
of a university or other institution of higher learning. 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Signed: 
 
 
 
 

Date 26.02.25 

 
 

 
 
 
 
 



8 
 

Acknowledgements  
 
 

The completion of this thesis has been a long and rewarding journey one that would 
not have been possible without the support and guidance of many people. 
 
First, I would like to express my deepest gratitude to my supervisors, Frances Joseph, 
and Michael McCabe, for their invaluable  
support and guidance throughout this research. Their knowledge, patience, and 
encouragement have helped me shape my ideas and improve my work. Their 
feedback and dedication have been essential in making this project possible, and I am 
truly grateful for th eir mentorship. 
 
I would also like to thank the staff and faculty at Auckland University of Technology 
(AUT) for creating an environment that encourages learning and exploration. The 
resources, facilities, and support I received from AUT have played a key role in this 
research. A special thanks to the technical staff and studio coordinators who assisted 
me with material experimentation and documentation. Their expertise and 
willingness to help have been invaluable to my work. 
 
To my friends and fellow researchers, I am grateful for your support, insightful 
discussions, and shared experiences. The moments of collaboration, problem-
solving, and encouragement have made this journey more meaningful. Your support 
has been a great source of motivation, and I feel fortunate to have been part of such 
a thoughtful and engaged academic community. 
 
I would also like to thank my family, whose love and encouragement have been my 
greatest source of strength. Your patience and belief in me have helped me through 
the challenges of this journey. To my parents, thank you for your endless support and 
for always believing in me. To my siblings and close family members, thank you for 
your kindness, for reminding me to take breaks, and for being there whenever I 
needed reassurance. 
 
Lastly, I would like to acknowledge everyone who has helped me along the way 
whether through encouragement, technical assistance, or simply by being present. 
This thesis is not just my work but a result of the support I have received from so 
many people. 
 
To everyone who has been part of this journey, thank you. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



9 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



10 
 

Introduction  

This thesis explores the integration of sensory design approaches with regenerative materials 
resulting in samples and an installation that engage multiple senses including touch, sight, 
sound, smell, and taste thereby fostering a deeper connection between people, materials and 
the environment. 
 
The motivation behind this investigation is twofold. First, it addresses the urgent need for 
environmental sustainability in design and architecture by reducing reliance on finite 
resources. Traditional materials, often derived from extractive, linear production processes, 
contribute significantly to climate change through high carbon emissions and resource 
depletion. In contrast, regenerative materials offer a promising solution by reducing reliance 
on non-renewable resources and minimising environmental impact through sustainable 
sourcing and production practices. Second, this research seeks to enhance the user 
experience through multisensory design. Conventional architectural materials are primarily 
selected based on visual and structural properties, often overlooking their potential to engage 
other senses. By exploring the touch, sight, sound, and smell qualities of regenerative 
materials, this study aims to foster deeper connections between people and their built 
environment, encouraging a more immersive and responsive material experience.  

 
The research was guided by the following questions: 
 
Can the sensory qualities of regenerative materials be utilised to foster deeper connections 
between people and the environment?  
 
Can exploring the sensory qualities of local regenerative materials reveal their potential 
benefits and challenges in design? 
 
How can the sensory aesthetics of regenerative materials inform architectural thinking, and 
in what ways might they enable speculative approaches to designing future sustainable 
environments? 
  
An initial inspiration for this research was the edible cement developed by researchers Sakai 
and Machida from the University of Tokyo in Japan using food waste to 
produce cement (Ghisleni, 2023) In addition to producing a functional, sustainable, cement 
alternative, this material retained the smell, colour and taste of the source materials (e.g. 
orange peel, Chinese cabbage). I was intrigued by the contradictions this material posed to 
the predominantly visual and functional approach to the specification of materials in 
architecture. 
  
Architecture has been recognised as a visually oriented discipline (Wastiels, Schifferstein, et 
al, 2013) While all the senses are involved in the way people experience architecture, 
architects have tended to focus on visual aspects during the design process (Pallasmaa, 2005). 
The association of aesthetics with sight ɀ and its implicit objective distancing - has drawn from 
the philosophical ideas of Kant and Hegel who rejected the aesthetic and artistic relevance of 
ÔÈÅ ȬÐÒÏØÉÍÁÌȭ ÏÒ ÅÍÂÏÄÉÅÄ ÓÅÎÓÅÓ -of smell, touch and taste (Shiner 2021). 
 
Architectural aesthetics have traditionally focussed on the visual, through form, shape, and 
style (Uzunoglu, 2012). However, the word aesthetics derives its name from the Greek term 
for sense perception (Shiner 2021). More recently there has been a revaluation of the 
importance of the proximal senses through both the empirical sciences and the philosophy of 
ÐÅÒÃÅÐÔÉÏÎȟ ÄÅÍÁÎÄÉÎÇ ÔÈÅ ÒÅÔÈÉÎËÉÎÇ ÔÈÅ ÉÓÓÕÅ ÏÆ ÁÅÓÔÈÅÔÉÃÓȢ !Ó ,ÁÕÒÁ -ÁÒËÓ ×ÒÉÔÅÓ Ȱ2ÅÃÅÎÔ 
questions of the affective dimension of sensuous experience permit new dimensions of 
epistemology and ethics that are immanent, grounded in the particularity of experience. Sense 
ÅØÐÅÒÉÅÎÃÅ ÏÐÅÒÁÔÅÓ ÁÔ Á ÍÅÍÂÒÁÎÅ ÂÅÔ×ÅÅÎ ÔÈÅ ÓÅÎÓÉÂÌÅ ÁÎÄ ÔÈÅ ÔÈÉÎËÁÂÌÅȢȱ ɉ-ÁÒËÓȟ ςππψȟ 
p.123). I believe it is important for architectÓ ÔÏ ÁÎÔÉÃÉÐÁÔÅ ÁÎÄ ÈÅÉÇÈÔÅÎ ÐÅÏÐÌÅȭÓ ÅØÐÅÒÉÅÎÃÅÓ 
and awareness by considering different sensory inputs when making design decisions. In the 



11 
 

context of material selection, this is not just an aesthetic consideration but also has ethical 
implications. The standardised, often imported materials we use are determinedly lacking 
ÁÅÓÔÈÅÔÉÃ ȬÐÒÏØÉÍÉÔÙȭ ɀ if they smell, they smell of chemicals, produced elsewhere and 
sometimes keeping us at a distance. If they have textured its often mechanically produced or 
even just a visual representation of texture. The sense of interconnectedness with our 
ÅÎÖÉÒÏÎÍÅÎÔ ÁÎÄ ÌÉÆÅ×ÏÒÌÄ ÄÅÖÅÌÏÐÓ ÔÈÒÏÕÇÈ ȬÁ ÓÕÓÔÁÉÎÅÄ Á×ÁÒeness of the inter-relatedness 
ÂÅÔ×ÅÅÎ ÏÎÅͻÓ ÓÅÌÆ ÁÎÄ ÔÈÅ ÒÅÓÔ ÏÆ ÎÁÔÕÒÅȭ ɉ0ÒÁÍÏÖÁȟ ,ÏÃÁÔÅÌÌÉ ÅÔ ÁÌȢ ςπςρȢ 0ȟσυςɊȢ 7Å ÎÅÅÄ ÔÏ 
extend this awareness into our material environments.  Local materials and our relationship 
to them heighten a sense of place, enhancing peoples emotional and psychological 
relationships to local environments and the symbolic meanings they give to them. This project 
experiments with the development of localised, regenerative materials, with multisensory 
dimensions to explore ways of increasing this interconnectedness and awareness through 
materiality into architecture.   
 
My passion for materials stems from a deep fascination with how they shape our 
environments and influences our sensory experiences. Coming from Sakai and Machida a 
design solution and architecture background with a focus on sustainability, I have always 
been interested in the intersection of materials, sustainability and the potential of it how it 
engages with the human experience. This project has allowed me to merge theses interest by 
exploring regenerative materials that challenges conventional design norm and encourage 
deeper engagement with built environmental. My experiences with locally sourced and 
waste-derived materials have further fuelled my commitment to rethinking materiality in 
architecture. 

 
This thesis explores the architectural potential of regenerative materials through the lens of 
sensory design, investigating how locally sourced and waste-derived biomaterials can be used 
to foster deeper connections between people, materials, and the environment. The 
experimental approach employed an iterative process of material development and testing, 
drawing from ingredients such as coffee grounds, harakeke (New Zealand flax), seaweed, and 
cardboard composites. These materials were selected not only for their sustainable attributes 
but for their capacity to evoke sensory experiences through texture, colour, smell, and even 
sound. 
 
Each phase of experimentation spanning mixing, molding, and curing was used to develop a 
library of regenerative material samples. These were evaluated for their sensory, aesthetic, 
and functional properties, offering insights into how materials might contribute meaningfully 
to architectural atmospheres. Rather than focusing purely on functionality, the research 
emphasises the expressive and experiential qualities of matter, highlighting how materiality 
can engage the senses and elicit emotional and spatial responses. 
 
The study positions regenerative materials as active contributors to architectural experience 
and spatial storytelling, challenging the traditional view of materials as passive or merely 
structural components. In doing so, it speculates on a future in which materials are integrated 
not only for their ecological performance but for their capacity to communicate, invite 
interaction, and shape perception. This reframing prompts a reconsideration of material 
aesthetics moving beyond visual form and structural logic toward a more embodied, 
multisensory, and environmentally attuned design ethos. 
 
The culmination of this research is a multi-sensory material installation that translates these 
experiments into a spatial and tactile architectural experience. The installation acts as a 
conceptual and practical investigation, inviting occupants to engage with materials through 
more than sight alone. By organising materials into an immersive, colour-gradient display, the 
installation highlights material provenance, sensory richness, and the potential for 
regenerative resources to foster sustainable and emotionally resonant environments. 
 
This thesis contributes to architectural discourse by expanding the palette of design thinking 
and material practice. It proposes that regenerative materials through their sensory and 
environmental narrativesɂcan play a transformative role in shaping spatial experience and 
reimagining how architecture connects people to place, ecology, and matter. 
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ÍÁÔÅÒÉÁÌ ÐÒÁÃÔÉÃÅÓ ÄÅÍÁÎÄÓ ÓÕÓÔÁÉÎÁÂÌÅ ÓÏÌÕÔÉÏÎÓȱ 
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Figure 3. Giving Demolished Building Materials a New Life through Recycling: 
Stockyard of recycled building materials waiting for reuse (Sorrentino, J., 

2020) 

 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

Figure 1. Massive dump trucks by the Syncrude upgrader plant, Canada. 
The tar sands are the largest industrial project on the planet, and the 

×ÏÒÌÄȭÓ ÍÏÓÔ ÅÎÖÉÒÏÎÍÅÎÔÁÌÌÙ ÄÅÓÔÒÕÃÔÉÖÅ ɉ7ÁÔÔÓȟ ςπρωɊȢ 

 

Figure 2. Construction and demolition waste: challenges and opportunities in 
a circular economy (European Environment Agency, 2020) 
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1.1 Overview  

This chapter considers relevant literature about the context and potential of 
regenerative materials, an innovative class of materials derived from renewable 
resources. The development of these new materials and ways they are being used to 
create multisensory experiences and promote sustainability are considered. The goal 
of this research is to explore how multisensory design principles can be integrated 
with regenerative materials   to produce materials, objects and environments that 
engage multiple senses of touch, sight, sound, smell, and foster a deeper connection 
between people and their environment. 
 
This chapter examines relevant literature and design precedents to identify 
successful strategies, potential challenges, and exciting opportunities within the 
fields of regenerative materials and multisensory design. The insights gained from 
this review and analysis form the foundation for the subsequent design investigation, 
which involves practical experimentation and analysis with a focus on architectural 
design applications. 
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1.2 The Need for Sustainable Material Solutions  

Climate change is an urgent challenge that demands a re-evaluation of material usage 
across diverse sectors, particularly in construction and design. As the global climate 
crisis intensifies, the detrimental effects of unsustainable material practices become 
increasingly evident. This section explores critical aspects of linear material 
consumption, its contribution to environmental degradation, and the imperative for 
sustainable material solutions both globally and within New Zealand. 
 
Linear material consumption, characterised by a "take-make-dispose" model, 
(European Commission, 2014) results in the depletion of finite resources and the 
accumulation of waste in landfills. This linear approach fails to account for the finite 
nature of natural resources and the long-term environmental consequences of 
unchecked material consumption (MacArthur & Heading, 2019). Consequently, 
landfills become inundated with non-biodegradable waste, releasing harmful 
pollutants into the air, soil, and water, further exacerbating the impacts of climate 
change (Vasarhelyi, 2021). 
 
Moreover, the environmental impact of material production extends beyond landfill 
pollution to encompass the entire lifecycle of materials, from extraction to 
manufacturing and transportation. The sourcing of raw materials often involves 
resource-intensive processes that contribute to carbon emissions and environmental 
degradation. For example, the extraction of minerals and the production of materials 
such as concrete and steel are notorious for their significant carbon footprints, 
further exacerbating climate change (UN Environment Programme and Yale Centre 
for Ecosystems and Architecture, 2023). 
 
In response to these challenges, there is a growing recognition of the need for 
sustainable material solutions globally. Sustainable materials offer an alternative 
paradigm to linear consumption and waste, emphasising principles of circularity, 
resource efficiency, and environmental stewardship. By prioritising materials that 
are renewable, recyclable, or biodegradable, designers and manufacturers can 
minimise the environmental impact of material production and consumption, thus 
contributing to climate change mitigation efforts.  
 
Industrial building materials have a substantial carbon footprint, primarily due to the 
energy-intensive processes involved in their production. Concrete, for example, is 
responsible for approximately 8% of global CO2 emissions, largely due to the 
calcination of limestone and the combustion of fossil fuels in cement production 
(Olivier et al., 2016). Similarly, steel production is highly energy-intensive, relying 
heavily on coal, which releases significant amounts of CO2 and other pollutants 
(World Steel Association, 2020). Plastics, derived from petroleum, not only 
contribute to carbon emissions but also lead to persistent environmental pollution 
due to their non-biodegradable nature (Geyer et al., 2017). Additionally, the 
environmental degradation caused by raw material extraction, such as quarrying for 
aggregate and mining for minerals, disrupts ecosystems and landscapes, further 
exacerbating climate change.  
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New Zealand, like many other nations, faces similar challenges regarding material 
consumption and its environmental impact. The Ministry for the Environment 
reports that the building and construction industry in New Zealand is a major 
contributor to the coÕÎÔÒÙȭÓ ÃÁÒÂÏÎ ÆÏÏÔÐÒÉÎÔȟ ÌÁÒÇÅÌÙ ÄÕÅ ÔÏ ÔÈÅ ÅÍÂÏÄÉÅÄ ÃÁÒÂÏÎ ÉÎ 
construction materials. This raises the need for potential changes to the Building 
Code to minimise waste and encourage more sustainable building practices (Ministry 
for the Environment, 2022).  
 
However, there are some positive initiatives within New Zealand that are prioritising 
sustainable material solutions. The Scion Innovation Centre in Rotorua is a leading 
example, utilising timber and other renewable resources to create sustainable 
ÂÕÉÌÄÉÎÇ ÓÏÌÕÔÉÏÎÓȢ 4ÈÅ #ÅÎÔÒÅȭÓ ÄÅÓÉÇÎ ÉÎÃÏÒÐÏÒÁÔÅÓ ÃÒÏÓÓ-laminated timber (CLT) 
and other wood-based materials, demonstrating the viability of regenerative 
materials in large-scale construction (Scion, 2022). 
 
SaveBOARD is a New Zealand based company that manufactures sustainable building 
materials from upcycled packaging waste. Their products are designed to be low 
carbon, durable, and moisture-resistant, contributing to a circular economy. The 
manufacturing process involves using heat, pressure, and time without any additives 
or chemicals, relying on the plastic in the packaging as glue. SaveBOARD aims to make 
a significant environmental impact by recycling waste into high-performance 
building materials, preventing millions of kilograms of packaging waste from ending 
up in landfills annually. (saveBOARD, n.d). 
 
The need for sustainable material solutions is paramount in addressing the 
environmental challenges posed by climate change and unsustainable material 
practices, both globally and within New Zealand. By transitioning towards circular 
material economies and prioriti sing renewable, recyclable, and locally sourced 
materials, we can mitigate the environmental impact of material production and 
ÃÏÎÓÕÍÐÔÉÏÎȟ ÃÏÎÔÒÉÂÕÔÉÎÇ ÔÏ Á ÍÏÒÅ ÓÕÓÔÁÉÎÁÂÌÅ ÁÎÄ ÒÅÓÉÌÉÅÎÔ ÆÕÔÕÒÅ ɉwÈÁÎÇÁ 
àÍÉÏÍÉÏȟ ςπςςɊȢ 
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Figure 4. Natural materials set on a few backings to create solution-based materials (CaraGreen LLC., n.d.) 
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1.3 Regenerative Materials and their Potential  

Regenerative materials are a class of materials derived from renewable bio-based 
resources such as plants, fungi, algae, or even bacteria. They are typically designed 
with biodegradability or recyclability in mind, meaning they can decompose back 
into natural elements or be reprocessed into new materials at the end of their useful 
life. This creates a closed-loop system that minimises waste and environmental 
impact (Mbiu, R., 2024) 
 
1.3.1 The two key principles of Regenerative Materials  
 
Regenerative materials, as defined by Ellen, are derived from renewable sources, and 
are designed with biodegradability or recyclability in mind, thus facilitating a closed-
loop system that minimises waste and environmental impact (MacArthur, E. 2013). 
These materials are founded on two key principles which are environmental 
restoration and closed-loop systems. Environmental restoration aims to ensure a 
positive environmental impact throughout a material's lifecycle, achieved through 
the utili sation of rapidly renewable resources, the integration of industrial 
byproducts to reduce waste, and the promotion of biodiversity through 
bioremediation properties (Fiksel, 2006). Closed-loop systems emphasise a circular 
life cycle for materials, emphasising reuse, recycling, or composting at the end of their 
useful life. This approach reduces the need for virgin resource extraction and fosters 
a circular economy, ultimately reducing the overall environmental footprint 
(MacArthur & Heading, 2019). 
 
1.3.2 Benefits of Regenerative Materials  
 
The environmental benefits of regenerative materials are evident when compared to 
traditional options, which often rely on unsustainable practices such as 
deforestation, fossil fuel extraction, and energy-intensive manufacturing processes. 
These unsustainable practices contribute significantly to greenhouse gas emissions, 
habitat loss, and pollution. In contrast, regenerative materials offer a sustainable 
alternative (Huo & Peng, 2023). For example, mycelium, the root structure of fungi, 
can be grown using agricultural waste and has the potential to replace plastics and 
building materials, thus reducing dependency on fossil fuels. Similarly, algae-based 
materials can capture carbon dioxide during growth, offering a sustainable 
alternative to leather and textiles. Bioplastics derived from plant sources provide a 
biodegradable alternative to petroleum-based plastics, contributing to waste 
reduction and environmental conservation (Attias et al., 2020) 
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1.3.3 Diverse types of Regenerative Materials  
 
The diversity of regenerative materials encompasses various categories, each 
offering unique properties and applications. Plant-based materials include New 
Zealand Flax (Harakeke), hemp, bamboo, wood, provide strength, durability, and 
sustainability. Algae-based materials, such as seaweed and microalgae, offer fast-
growing sources for bioplastics, biofuels, and building insulation. Fungal-based 
materials, including mycelium and fungal leather, provide lightweight, fire-resistant 
alternatives to traditional materials. Bacteria-based materials, such as bacterial 
cellulose, possess superior strength and biodegradability, suitable for textiles and 
bio-composites. Animal-based materials like wool and leather, sourced from ethically 
raised animals, offer natural and sustainable options for textiles and insulation. Other 
materials, including chiton based and food waste-based materials, promote 
circularity and waste reduction through innovative applications. 
 
 
1.3.4 Local production imported materials and local supply chains  
 
Local supply chains play a crucial role in enhancing the resilience of construction 
practices, particularly when integrating regenerative materials. By relying on locally 
sourced materials, the construction industry can mitigate the risks associated with 
external disruptions such as transportation delays, supply chain bottlenecks, or 
natural disasters. Local suppliers, being geographically closer, are often better 
positioned to respond swiftly and adapt to unforeseen events, ensuring a more stable 
and reliable supply of materials (TheBuildChain, 2024). 
 
Prioriti sing local sourcing not only strengthens supply chain resilience but also aligns 
with sustainable construction practices. Regenerative materials, often derived from 
renewable resources, benefit from local supply chains by reducing the environmental 
impact associated with long-distance transportation and resource-intensive logistics. 
This approach supports the principles of a circular economy, where materials are 
sourced, used, and recycled locally, thus minimising carbon footprints and promoting 
sustainability (TheBuildChain, 2024). 
 
Integrating regenerative materials through local supply chains can address industry 
challenges such as material shortages and environmental degradation. It fosters a 
more efficient, adaptable, and environmentally friendly construction process, 
ultimately contributing to the broader goals of sustainability and resilience in the 
built environment. 
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In the New Zealand context, regenerative materials hold significant promise for 
addressing environmental challenges and promoting sustainable development. New 
Zealand Flax (Harakeke), for instance, is a culturally significant plant that offers 
exceptional strength, durability, and fire resistance, making it suitable for various 
applications in textiles and construction (New Zealand Flax, 1950). Sustainable 
forestry practices and initiatives promoting the use of native wood species align with 
regenerative principles, supporting biodiversity and conservation efforts.  
 
Algae-based materials leverage New Zealand's extensive coastline and marine 
resources, providing opportunities for research and innovation in sustainable 
materials (Sustainable Seas Challenge, 2023). Additionally, the growing interest in 
mycelium-based materials and fungal leather reflects New Zealand's rich biodiversity 
and agricultural heritage, offering sustainable alternatives for various industries. 
 
Despite the benefits of regenerative materials, challenges like scalability, cost, and 
consumer acceptance remain. Solving these issues needs teamwork across fields and 
new ways to develop materials. Opportunities exist in technology, community 
support, and policies that promote sustainable design. By tackling these challenges, 
designers can use regenerative materials to create multisensory spaces that benefit 
both the environment and people. In New Zealand, these materials can address 
environmental issues and enhance cultural and ecological resilience, supporting a 
circular economy and driving innovation across industries. 
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Figure 5. Exploring the Future of Food Tech n Waste Management to create a potential material (Core77, n.d.) 
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1.4 Sensory Materials and Architecture  

1.4.1 Introduction Sensory Materials and Architecture  
 
The integration of sensory experiences into architectural design has gained 
considerable attention for its potential to enhance user well-being and interaction 
with built environments. Sensory architecture goes beyond visual aesthetics to 
engage multiple senses, creating spaces that are more immersive, enjoyable, and 
ÓÕÐÐÏÒÔÉÖÅ ÏÆ ÈÕÍÁÎ ÈÅÁÌÔÈȢ #ÈÁÒÌÅÓ 3ÐÅÎÃÅȭÓ ÒÅÓÅÁÒÃÈ ÏÎ ÍÕÌÔÉÓÅÎÓÏÒÙ ÄÅÓÉÇÎ 
underscores the significance of engaging the senses in architectural practice, 
highlighting how sensory stimuli can influence perceptions, emotions, and 
behaviours within a space (Spence, 2020).  
 
Multisensory design in architecture involves the deliberate incorporation of sensory 
elements such as light, sound, texture, and scent to create environments that engage 
people on multiple levels. Spence argues that multisensory design can enhance the 
functionality and emotional impact of architectural spaces. By appealing to the 
senses, designers can create environments that are more engaging and memorable, 
which can improve the satisfaction and well-being of those who inhabit or interact 
with these spaces. 
 
This project draws from these principles of multisensory design but approaches them 
through the lens of material exploration specifically, regenerative and waste-derived 
materials. Rather than starting with form or program, this research begins with 
matter, investigating how sensory properties inherent in locally sourced, 
biodegradable, and composite materials can inform architectural thinking. My 
approach does not aim to produce conventional architectural typologies, but rather 
to speculate on how materials themselves through their textures, scents, 
appearances, and sounds can become generative agents in design. 
 
By creating a series of experimental material samples and an installation, this project 
explores the spatial and experiential possibilities of regenerative materials within 
architecture. The aim is not only to test the sensory potential of these materials but 
also to open new ways of thinking about sustainability where materials are not 
passive components but active contributors to spatial quality and environmental 
awareness. This material-led, sensory-driven approach challenges dominant visual 
paradigms in architecture and suggests that future sustainable environments might 
be shaped from the ground up by sensory-rich, ecologically attuned materials. 
 
1.4.2 Benefits of Sensory Materials in Architecture  
 
Sensory materials in architecture foster deeper engagement with the built 
environment by stimulating touch, sight, sound, and smell. These multisensory 
interactions enhance user experience, promoting comfort, well-being, and a stronger 
connection to space. Natural materials like wood and stone can reduce stress and 
improve mental health by creating a sense of calm and connection to nature. Textures 
and colours can stimulate or soothe the senses, aiding in focus and relaxation, while 
acoustic materials minimise noise pollution, improving concentration and 
communication. Sensory-rich environments are especially beneficial in therapeutic 
settings, such as for sensory processing disorders or autism. By integrating these 
elements, designers can create inclusive, accessible, and comfortable spaces. 
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Thoughtful use of sensory materials in architecture enhances aesthetic appeal and 
promotes overall well-being (Spence, 2020). 

 
1.4.3 Relationship between Materials and the Senses  
 
The relationship between materials and sensory experiences is an important element 
in architecture and design. Materials shape how we perceive and experience spaces 
and so they are the foundation of sensory experiences and crucial to affective 
architectural and design practices (Wastiels et al., 2013). Materials shape spatial 
perception and interaction by engaging multiple senses. The warmth of wood, the 
coolness of metal, and the softness of textiles influence how people navigate and 
experience a space. These sensory cues not only define atmosphere but also affect 
emotional responses and behaviour, reinforcing the connection between materials 
and spatial design. Visual textures and colours engage sight, while tactile qualities 
invite touch. Acoustic properties control sound, enhancing comfort and mood. Scents, 
though less emphasised, can also enrich sensory experiences. The careful selection  
and combination of materials can transform a space, making it more engaging and 
functional. In limited studies the aesthetic appreciation of materials through the 
senses is recognised as an important way to foster sustainability, promoting 
regenerative bio-based materials to a wider public, (Sauerwein, Karana and Rognoli, 
2017).  However, existing research often prioritises the technical and environmental 
benefits of regenerative materials, overlooking the experiential and sensory 
dimensions that could influence public perception and adoption. Exploring this gap 
could reveal new ways to integrate aesthetics and materiality into sustainable design 
practices, fostering a stronger appreciation of material culture and its role in 
environmental responsibility.  
 
The aesthetic appreciation of materials through the senses is recognised as an 
important way to foster sustainability by promoting regenerative bio-based 
materials to a wider public, (Sauerwein, Karana and Rognoli, 2017). However, there 
are limited studies that have explored the subject in depth. Existing research often 
prioriti ses the technical and environmental benefits of regenerative materials, 
overlooking the experiential and sensory dimensions that could influence public 
perception and adoption. Exploring this gap could reveal new ways to integrate 
aesthetics and materiality into sustainable design practices, fostering a stronger 
appreciation of material culture and its role in environmental responsibility. 
 
1.4.4 Challenges and Opportunities in Sensory and Regenerative Material 
Integration  
 
Although sensory and regenerative materials offer many benefits, their integration 
into architecture faces challenges. Scalability, cost, and consumer acceptance are 
significant hurdles that require interdisciplinary collaboration and innovative 
material development. Advances in technology, community support, and policy 
changes are crucial to overcoming these issues. Sensory materials in architecture 
support the thesis's goal of creating multisensory experiences with regenerative 
materials. By leveraging the unique sensory properties of these materials, architects 
can design spaces that are sustainable and enhance their well-being. Future research 
should focus on addressing these challenges to promote a general, sustainable, and 
sensory-rich architectural design (Almusaed et al., 2024). 
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Figure 6. This top to bottom material creates a shared spatial sequence within the originally enclosed space, making people feel 
closer and more relaxed in surroundings. (Mooool, n.d.) 
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1.5 Relevant Project and Case Studies 

Projects and case studies demonstrate how regenerative materials can create 
dynamic and immersive architectural environments.  
 
1.5.1 Growing materials for product design  
 
Research by Camere and Karana (2017) explores the sensory qualities of bio-
fabricated materials, highlighting their potential to engage users on a deeper level. 
Working at the Delft University of Technology, their research focuses on materials 
grown through processes like fermentation and fungal growth. They investigate 
materials such as mycelium, bacterial cellulose, and kombucha leather, which offer 
unique textures, scents, and tactile sensations. These bio-fabricated materials create 
more immersive experiences compared to traditional materials, which are often 
static and functional. Traditional materials like concrete, steel, and plastic are 
primarily valued for their durability, strength, and uniformity, but they often lack the 
sensory richness that bio-fabricated materials can provide. By integrating these 
multisensory qualities into design, architects can evoke emotional responses and 
foster stronger connections between users and their environments (Camere & 
Karana, 2017) and these studies into material open out different ways of evaluating 
and understanding materials. 
 
 
1.5.2 INBUILT project launches to transform European sustainable building 
practices  
 
The InBuilt project, part of the EU Biobased Material Horizon initiative, seeks to 
transform sustainable building practices in Europe by integrating biobased materials 
into construction. Aiming to mitigate the environmental impact of traditional 
methods, the project focuses on using renewable resources to reduce carbon 
footprints and enhance material sustainability. It supports research and 
development of innovative materials like bio composites, hempcrete, and mycelium-
based products to create healthier, more resilient buildings. This aligns with my 
thesis on the potential of regenerative materials in sustainable and multisensory 
architectural design. By promoting biobased materials, InBuilt highlights the 
environmental benefits of renewable resources and supports the idea that sensory-
rich, sustainable materials can strengthen connections between people and their 
surroundings. The project's research and innovations offer valuable insights and 
real-world examples for exploring how regenerative materials can transform 
architectural practices in New Zealand and beyond (InBuilt, n.d.). 
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1.5.3 Reset Materials 2023  
 
The Reset Materials exhibition underscores the role of biomaterials in achieving 
sustainable design goals, emphasising their low-carbon footprint and transformative 
impact on the built environment. Held at Copenhagen Contemporary from July 1 to 
September 30, 2023, and organised by the Copenhagen Institute of Interaction 
Design, the exhibition showcased a diverse range of biomaterial applications, from 
structural components to experimental surfaces that reimagine materiality in 
architecture. 
 
Notable participants included Studio ThusThat, known for their innovative work 
with industrial waste materials, and Materiality Research, which explored mycelium-
based structures that blur the line between organic growth and architectural 
function. The exhibition presented biomaterials not only as an ecological alternative 
but as an active agent in reshaping spatial and sensory experiences. Large-scale 
immersive installations, modular components, and material prototypes were 
strategically displayed to highlight how these materials interact with light, touch, and 
movement, encouraging visitors to engage physically and conceptually with their 
potential. 
 
By incorporating biomaterials into architectural projects in ways that emphasise 
tactility, adaptability, and environmental responsiveness, the exhibition positioned 
these materials as more than sustainable alternatives they became tools for fostering 
deeper connections between inhabitants and their surroundings. This focus aligns 
wi th the ethos of my thesis, which seeks to explore how regenerative materials can 
create more immersive, sensorial, and sustainable design solutions that redefine our 
relationship with the built environment (Frearson, 2023). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 Figure 7. Reset Materials is designed as a landscape of architectural fragments 

(Frearson, 2023) 
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Figure 8.  Nature Building Kit (NatureBuildingProject, 2024) 

 
 
 

 
1.5.4 Natural Building Project 2022  
 
The Natural Building Project (NBP) has been a keystone for this thesis, offering 
practical insights into regenerative materials in construction. Managed by Lucas De 
Man and Pascal Leboucq, NBP operates in the U.S. and Europe, focusing on 
sustainable building practices since early 2022. The project, involving architects, 
builders, and environmental educators, emphasises the use of locally sourced and 
regenerative materials through workshops, educational programs, and hands-on 
ÐÒÏÊÅÃÔÓȢ ."0ȭÓ ÉÎÉÔÉÁÔÉÖÅÓ ÐÒÏÖide practical experience in using materials like 
mycelium and bamboo, enhancing the understanding of their functional and aesthetic 
integration in sustainable structures (De Man & Leboucq, 2022) 
 
This exploration supports the research by highlighting the challenges and 
opportunities of incorporating regenerative materials into architectural design. 
ͼ-ÏÒÅÏÖÅÒȟ ."0ȭÓ ÅÄÕÃÁÔÉÏÎÁÌ ÍÁÔÅÒÉÁÌÓ ÈÁÖÅ ÂÅÅÎ ÉÎÓÔÒÕÍÅÎÔÁÌ ÉÎ ÅØÁÍÉÎÉÎÇ 
multisensory experiences, demonstrating how materials engage sight, touch, and 
smell to foster a more embodied and intuitive understanding of sustainability. By 
emphasising hands-on interaction, these materials cultivate a sensory awareness of 
regenerative resources, encouraging not just theoretical knowledge but a tangible, 
lived experience of sustainable practices. This approach supports deeper 
engagement with materiality whether through an immediate tactile response, a 
heightened appreciation for natural cycles, or a long-term commitment to 
regenerative design, particularly in educational contexts such as working with 
children to inspire sustainable values early on. This aligns with the thesis goals, 
showcasing effective communication methods for promoting sustainable futures 
through regenerative materials (NatureBuildingProject, 2024). 
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1.5.5 The Artist References  
 
Artists Eva Hesse and Richard Serra explore materiality in sculptural ways to evoke 
ÓÔÒÏÎÇ ÓÅÎÓÏÒÙ ÁÎÄ ÅÍÏÔÉÏÎÁÌ ÒÅÓÐÏÎÓÅÓȢ (ÅÓÓÅȭÓ ÌÁÔÅØ ÁÎÄ ÆÉÂÅÒÇÌÁÓÓ ×ÏÒËÓ 
emphasisÅ ÔÁÃÔÉÌÉÔÙ ÁÎÄ ÏÒÇÁÎÉÃ ÆÏÒÍȟ ×ÈÉÌÅ 3ÅÒÒÁȭÓ ÌÁÒÇÅ-scale steel sculptures 
manipulate weight and space to engage the viewer physically. However, their use of 
industrial, non-biodegradable materials does not align with sustainable and 
regenerative design. This contrast raises questions about how regenerative materials 
can achieve similar sensory depth while maintaining ecological responsibility. 
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1.5.6 Eva Hesse: Five Sculptures 
 
4ÈÅ ÅØÈÉÂÉÔÉÏÎ Ȱ&ÉÖÅ 3ÃÕÌÐÔÕÒÅÓȱ ÁÔ (ÁÕÓÅÒ ÁÎÄ 7ÉÒÔÈ ɉςπςτɊ ÃÒÉÔÉÃÁÌÌÙ ÅØÁÍÉÎÅÓ %ÖÁ 
(ÅÓÓÅȭÓ ÉÎÎÏÖÁÔÉÖÅ ÁÐÐÒÏÁÃÈ ÔÏ ÍÁÔÅÒÉÁÌÉÔÙ ÁÎÄ ÆÏÒÍȢ (ÅÓÓÅȭÓ ÅØÐÌÏÒÁÔÉÏÎ ÏÆ ÎÏÎ-
traditional materials and tactile experiences resonates with contemporary 
discussions on regenerative materials and multisensory experiences in art and 
design. As a pivotal figure in the post minimalist movement, her work emphasises the 
relationship between the artist, materials, and viewer.  
 
(ÅÓÓÅȭÓ ÕÓÅ ÏÆ ÍÁÔÅÒÉÁÌÓ ÓÕÃÈ ÁÓ ÌÁÔÅØȟ ÆÉÂÒÅÇÌÁÓÓȟ ÁÎÄ ÒÏÐÅ ÃÈÁÌÌÅÎÇÅÓ ÃÏÎÖÅÎÔÉÏÎÁÌ 
notions of sculpture, pushing boundaries between art and everyday life. Her organic 
shapes and forms invite viewers to engage with the artwork on a sensory level, 
promptin g a revaluation of preconceived notions about form and space. This focus 
on the ephemeral and imperfect aligns with the thesis, advocating for the experiential 
influence of material choices through sensory perception. By embracing the inherent 
qualities of materials, artists can create immersive experiences that foster connection 
and reflection (Hauser & Wirth, 2024).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
 
 
 
 

Figure 9. Eva Hesse Five Sculptures 2024 exhibition view (Hauser & Wirth, 2024). 
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Figure 10. Richard Serra Installed Weatherproof steel (McShine, K., Serra, R., & Cooke, L., 
2007) 

 
 

1.5.7 Richard Serra Sculpture: Forty Years  
 
4ÈÅ ÅØÈÉÂÉÔÉÏÎ Ȱ2ÉÃÈÁÒÄ 3ÅÒÒÁȱ ÁÔ ÔÈÅ -ÕÓÅÕÍ ÏÆ -ÏÄÅÒÎ !ÒÔ ςππχ ɉ-Ï-!Ɋ ÃÌÏÓÅÌÙ 
ÁÌÉÇÎÓ ×ÉÔÈ ÔÈÅ ÔÈÅÍÅÓ ÏÆ ÍÙ ÔÈÅÓÉÓȢ 3ÅÒÒÁȭÓ ÍÏÎÕÍÅÎÔÁÌ ÓÃÕÌÐÔÕÒÅÓȟ ÐÒÉÍÁÒÉÌÙ ÃÒÁÆÔÅÄ 
from industrial materials like steel, challenge conventional notions of sculpture and 
engage viewers in profound sensory experiences. His work emphasises the 
physicality of materials, inviting viewers to navigate and interact with installations. 
&ÏÒ ÉÎÓÔÁÎÃÅȟ ÐÉÅÃÅÓ ÌÉËÅ Ȱ4ÈÅ -ÁÔÔÅÒ ÏÆ 4ÉÍÅȱ ÃÒÅÁÔÅ Á ÄÙÎÁÍÉÃ ÒÅÌÁÔÉÏÎÓÈÉÐ ÂÅÔ×ÅÅÎ 
space and viewer, illustrating how spatial engagement enhances material perception, 
which is central to my thesis. 
 
3ÅÒÒÁȭÓ ÕÓÅ ÏÆ ÓÔÅÅÌ ÉÓ ÄÅÅÐÌÙ ÔÉÅÄ ÔÏ ÉÔÓ ÍÁÔÅÒÉÁÌ ÅÖÏÌÕÔÉÏÎ ÏÖÅÒ ÔÉÍÅ ÈÅ ÄÏÅÓ ÎÏÔ ÔÒÅÁÔ 
it as a static, finished object but as a surface that interacts with its environment, 
rusting, shifting, and responding to atmospheric conditions. His approach challenges 
conventional ideas of material permanence, instead emphasising the temporal and 
processual nature of materials. By exposing steel to weathering, Serra invites viewers 
to consider not just the immediate form of a material but its ongoing transformation 
and relationship to space. 
 
This perspective resonates with contemporary discussions on sustainability and 
material lifecycles. Rather than viewing materials through the lens of linear 
ÅØÔÒÁÃÔÉÏÎ ×ÈÅÒÅ ÒÅÓÏÕÒÃÅÓ ÁÒÅ ÒÅÍÏÖÅÄȟ ÕÓÅÄȟ ÁÎÄ ÄÉÓÃÁÒÄÅÄȢ 3ÅÒÒÁȭÓ ×ÏÒË 
encourages us to see materials as part of a continuous cycle. This idea is particularly 
relevant to regenerative materials, which are designed not for depletion but for 
renewal, reintegration, and adaptability within ecological and architectural systems. 
By reconsidering how materÉÁÌÓ ÅØÉÓÔ ÁÎÄ ÅÖÏÌÖÅ ÏÖÅÒ ÔÉÍÅȟ 3ÅÒÒÁȭÓ ÐÈÉÌÏÓÏÐÈÙ 
inspires new ways of thinking about sustainability, moving beyond static 
consumption toward a circular and regenerative approach. Ultimately, the MoMA 
ÅØÈÉÂÉÔÉÏÎ ÅØÅÍÐÌÉÆÉÅÓ ÈÏ× 3ÅÒÒÁȭÓ ÍÁÔÅÒÉÁÌ ÉÎÖÅÓÔÉÇÁtions and viewer engagement 
contribute to a broader discourse on multisensory experiences and sustainable 
practices in contemporary art (McShine, K., Serra, R., & Cooke, L., 2007). 
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1.6 Conclusion 

The study of regenerative materials and multisensory design in architecture offers a 
vital approach to creating sustainable and engaging environments. By using 
renewable, biodegradable, and locally sourced materials, designers can lower the 
environmental impact of their projects while improving user experiences. 
Incorporating sensory elements like texture, light, sound, and scent helps create 
immersive spaces that promote well-being and emotional connections. The case 
studies reviewed showcase how regenerative materials can be practically applied to 
enhance sustainability and sensory engagement in architecture. These examples 
highlight the potential for thoughtful design to make spaces more inclusive and 
responsive to diverse user needs. As this thesis progresses into practical 
experimentation, it will further explore the sensory qualities of regenerative 
materials and their application in architectural design. By addressing the identified 
challenges and opportunities, this research aims to foster deeper connections 
between people and their environments, paving the way for a healthier and more 
sustainable future in architecture. 
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Chapter Two : Methodology 

 
 
 
 
  
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

 
 

 

 



34 
 

 

 

 

 

 

 

2.1 Introduction     

This research investigates how regenerative materials can enhance sensory 
engagement and foster deeper connections between people and their environments 
in architecture. It follows a Material Driven Design (MDD) approach, emphasising 
experimental material exploration, sensory evaluation, and design integration. 
 
To achieve this, the research adopts a practice-based mixed methods approach, 
integrating qualitative analysis (literature review, material exploration) with 
quantitative assessments (material testing, reflection, and material installation). The 
methodology is structured into three phases, each progressively refining materials 
from their raw form to final application. 
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Figure 11. Material Driven Design (MDD) method (Karana et al., 2015). 

2.2 Methodological Frameworks   

The methodological framework for this research project on regenerative materials in 
architectural design is grounded in the principles of Material Driven Design (MDD). 
Material Driven Design emphasises the sensory qualities of materials and their 
potential to shape user experiences, environmental impact, and design outcomes 
(Karana et al., 2015). This approach is especially relevant as it aligns with the 
project's goal of exploring how regenerative materials can be integrated into 
sustainable architecture while enhancing sensory experiences. It also connects to the 
previous chapter, where the focus was on using the natural sensory qualities of 
materials to create meaningful connections between people and the material world.  
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The Material Driven Design (MDD) process offered a structured approach that was 
highly relevant to this thesis, which explored the integration of regenerative 
materials and multisensory design in architecture. By following the MDD framework, 
the thesis investigated how regenerative materials, such as bio-based and bio-waste, 
could be analysed, conceptualised, and developed into architectural solutions that 
prioriti sed both sustainability and sensory experience.  
 
Understanding the Material (Step 1) was particularly crucial, as it involved a deep 
analysis of the unique properties of regenerative materials. This step aligned with the 
thesis's aim to explore the tactile, visual, and auditory qualities of these materials, 
providing the foundational knowledge needed to enhance user experiences.  
 
Creating a Material Experience Vision (Step 2) allowed for a strategic reflection on 
how these materials could serve both functional and experiential purposes in 
architectural spaces. This aligned with the thesis's goal of fostering emotional and 
physical connections between people and their environments through sensory 
design.  
 
By Manifesting Material Experience Patterns (Step 3), the thesis incorporated user 
studies and sensory engagement to explore how these materials performed in real-
world scenarios, ensuring that the design was responsive to human needs.  
 
Finally, Designing Material/Product Concepts (Step 4) provided the opportunity for 
practical experimentation, where regenerative materials were explored for their 
architectural applications. Rather than presenting finalised architectural solutions, 
this phase focused on testing how these materials could be integrated into design 
contexts examining their structural, aesthetic, and sensory potential. These 
explorations informed the final thesis presentation, demonstrating how regenerative 
materials contribute to sustainable design while embodying the core principles of 
this research. 
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2.2.1 Overarching Research Philosophy   
 

  

The Material Driven Design (MDD) philosophy supports this research, emphasising 
that materials are not passive elements but active agents that shape architectural 
experiences. Ontologically, MDD considers materials as integral to design evolution, 
influencing form, function, and sensory perception. This is particularly relevant to 
regenerative materials, where properties such as texture, colour, and tactility foster 
more immersive and sustainable environments.  
 
Epistemologically, MDD follows an iterative approach, where knowledge is 
constructed through experimentation, observation, and reflection. This aligns with 
the project's practice-ba sed methodology, which involves developing, testing, and 
refining regenerative materials. These insights inform material applications in 
architectural contexts. 
  
A conceptual roadmap visually represents this evolution of materiality and sensory 
design in architecture. It contrasts traditional material practices with future 
innovations, positioning regenerative materials at the centre of sustainable design. 
  

  
  
 
   
  
  
  
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Figure 12. Overarching Research Philosophy Diagram of Regenerative Material 
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The diagram illustrated the overarching research philosophy, serving as a conceptual 
roadmap for the thesis. It contrasted past and future approaches to materiality and 
sensory experiences in architecture, with regenerative materials at the centre. This 
visual framework provided clarity on how traditional practices had evolved and 
where future innovations in regenerative materials could take architecture.  
 
On the left side, the focus was on materiality, including the use of natural materials in 
the past and the transition to innovative, sustainable alternatives like bio-composites 
and recycled materials. This area emphasised the technical and environmental 
properties of materials, highlighting the shift towards more responsible and 
practices. It addressed the question of how materials could meet sustainability goals 
without compromising performance or aesthetic value.  
 
On the right side, the focus was on sensory experiences, exploring how materials 
engaged the senses. The diagram contrasted traditional sensory practices in material 
use with future potential, where regenerative materials could offer enhanced sensory 
and technical properties. This reflected the growing interest in multisensory 
architecture, which not only looked aesthetically pleasing but also promoted well-
being and emotional connection through tactile, auditory, and visual elements.  
 
This framework guided the thesis by balancing material innovation with sensory 
richness, ultimately advancing sustainable architectural design.  
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2.3 Research Approach   

This research follows a practice-based mixed-methods approach to investigate 
regenerative materials in architectural design. It combines experimentation, 
qualitative analysis, and quantitative assessment to gain a comprehensive 
understanding of the sensory qualities, technical feasibility, and environmental 
impact of these materials. 
 
The qualitative approach includes an extensive literature review, which established 
a theoretical foundation by analysing trends, key themes, and gaps in research. This 
is complemented by hands-on material experimentation, exploring bio-based 
composites, waste materials, and plant-derived alternatives. Through sensory 
evaluation, materials are assessed for texture, colour, scent, and acoustic properties, 
helping to identify new opportunities for sustainable design. 
 
The quantitative approach included material testing and empirical analysis, 
evaluating attributes such as aesthetic properties, flexibility, and durability. 
Experimental testing followed simple standardised protocols to assess the functional 
performance of regenerative material prototypes.  
 
By integrating theory, experimentation, and application, this research advances 
multisensory design and sustainable materiality, bridging the gap between academic 
research and real-world architectural practice. 

 

 
  
 
 
 
 
 
 
  
 
 
 
 
 
 
  
 
  
 
  
  
 
  
 
 
 
 
 
 






























































































































































































































































































































