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Bio 
Vadim Smakhtin is a creative technologist whose work bridges art, data analytics, and 
architecture. As a PhD candidate at the University of Innsbruck's Synthetic Landscape Lab 
(supervised by Prof. Claudia Pasquero and Dr. Marco Poletto), he explores the convergence of 
technological and ecological layers. 

His practice centres on distributed computing, extended reality, and data visualization, 
consistently examining technology's social, political, and economic dimensions within 
ecological contexts. Early in his career, he worked in big data for urban analytics startup, before 
taking on the role of Head of Product & Tech at the Sovereign Nature Initiative.  

At the Sovereign Nature Initiative, Smakhtin helped reimagine ecological economics through 
novel funding mechanisms. His notable contributions include the Decentralized Ecological 
Economics Protocol (DEEP), which connects ecological data with digital systems to generate 
conservation funding, and Nature Cognita, a project investigating how non-human entities can 
be represented digitally. 

Throughout his career, Smakhtin has maintained a critical perspective on technology's 
relationship with society and ecology, working to create systems that bridge physical and digital 
worlds for environmental benefit. 







	 	
		  Archaeology is not motivated by a desire to reinforce what is already known. It aims to 
discover new realities by turning existing ways of knowing into active sites of construction. Archae-
ology constructs views of the past, ways of thinking, stories, and theories through artifacts, material 
remains that reveal incomplete knowledge and require interpretation. This research argues that specu-
lative archaeology can reverse this temporality to stage our encounters with the other possible worlds 
within the present and future realities. Archaeological methods of understanding, close observation, 
and meticulous documentation, though traditionally understood as procedures for uncovering facts, 
quickly become provocative design problems for exploring alternative ways of knowing the world, the 
moment the polarity is shifted to the future.  

		  From a certain perspective, we can observe that the architect’s studio has always been a place 
of speculative archaeology. As a resident of the humanities, architects have always been trying to 
understand inhabited worlds, have documented them, and in doing so have brought worlds into ex-
istence as much as discover them. Although creativity remains a primary concern, we rarely acknowl-
edge what we do not yet know and question our assumptions about realities, which is necessary for 
transformation. As architecture is ultimately about the composition of reality, can an architect become 
a speculative archaeologist to unravel the other possible ways of being for the realities, within their 
depths and beneath their surfaces? 

		  Nur Esin Karaosman is currently pursuing her doctoral studies under Peter Trummer’s su-
pervision at the University of Innsbruck, Austria. Her research brings the focus to the edge zones 
of disciplines—ontological, epistemological, and pedagogical zones where knowledge becomes most 
unstable. By introducing the term speculative archaeology for the exploration of these zones, she 
examines ways of knowing as forms of speculation, investigating them within the depths and the con-
vergences of the realities we inhabit. 

		  She graduated from Southern California Institute of Architecture, SCI-Arc, with a B. Arch 
in 2022, receiving the Blythe and Thom Mayne Undergraduate Thesis Award, and a Master of Science in 
Design Theory and Pedagogy in 2024 with the Hsinming Fung and Craig Hodgetts Postgraduate Thesis 
Award for her project “The Pleasure of an Unknown Navigation”. 

		  She has taught as an Assistant Teacher at SCI-Arc’s postgraduate program, Synthetic Land-
scapes, with David Ruy, and also taught at James Madison University. She has worked and collaborat-
ed with architects such as Maxi Spina, Jia Gu, Mark Foster Gage and Ferda Kolatan.
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Nur Esin Karaosman, “The Pleasure of an Unknown Navigation”, SCI-Arc, 2024.
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Abstract 

The construction industry is among the largest contributors to energy consumption and CO₂ emissions. 
Materials such as concrete, steel, and plastics continue to dominate the sector, despite the significant 
environmental impact associated with their production. To create climate-neutral and future-oriented cities, 
new material systems are needed that incorporate ecological cycles and rely on renewable, living resources. 

Mycelium-based composites - materials grown from the root-like network of fungi - offer remarkable 
potential for sustainable design. Acting as a natural binder, mycelium interweaves agricultural residues into 
lightweight, biodegradable, and fire-retardant structures. Since they can be cultivated using waste materials, 
these composites naturally embody principles of circular design. Despite their promise, however, the scope 
of current applications remains very limited. Out of an estimated 2.2 to 3.8 million fungal species existing 
globally, only about 150,000 have been formally identified. In practice, the material production in both 
research and industry relies primarily on very few species. This narrow focus restricts the exploration of 
the immense biological and material diversity that fungi can offer, constraining both performance and 
design innovation. 

This dissertation explores ways to overcome these limitations by: expanding the current mycelium-based 
library through: 

(1) Testing understudied and local fungal species with distinct structural and aesthetic qualities, seeking
development in new material properties such as mechanical strength & performance, biological surface
formation and pigmentation.

(2) Developing substrate mixtures - both organic (such as hemp fibres, shives, and stems) - as well as
inorganic to create graded and diverse material properties.

(3) Developing symbiotic material systems in which multiple materials or organisms work together as
collaborators, offering complementary performance or functional or aesthetic material enhancement.

Through experimental and design-based research, the project will result in a material library and a series of 
prototypes demonstrating how biological diversity can lead to new architectural qualities. The aim is to 
establish mycelium not only as a sustainable functional material but as a dynamic platform for a circular 
and future-oriented architecture with real-life applications. In doing so, the project directly contributes to 
European climate goals and the development of resilient cities. 



Fig 1. Mycelium-based material variety of finishes achieved through natural processes - expressing a variety of material 
properties in the surface expression, texture and colouration 



Short bio: 

Natalia Piórecka is an interdisciplinary designer with an architectural background. She holds a 
Bachelor’s degree in Architecture from Newcastle University and a Master’s degree in Bio-Integrated 
Design from The Bartlett School of Architecture, UCL, where she received the Bartlett’s Best MArch 
Award. Currently, she is a PhD researcher at the University of Innsbruck within the Integrative Design 
/ EXTREMES group. Her doctoral research explores fungal and bacterial material systems, focusing on 
mycelium-based materials and their advancement and integration into architecture and design. She leads 
the MUSE - MyceliUm SEat project, developing grown furniture prototypes and hybrid biomaterials 
that challenge conventional notions of durability, production, and temporality. Her work bridges 
architecture, biology, and fabrication to advance living, regenerative material practices. 
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