


“We design buildings as if 

they stop changing the day 

we finish them”

From Designing Buildings to Designing Intelligence



From Object to 

Process

The dominant model of construction assumes completion.

A building is “finished” at substantial completion. Liability 

transfers. Performance is assumed. Materials are frozen 

in time. But this is a legal fiction.

▪ Concrete continues to hydrate.

▪ Steel continues to fatigue.

▪ Glass continues to expand and contract.

▪ Assemblies continue to negotiate with climate.

“Concrete is not a product. It is a process stretched 

across centuries.” 

Material agency begins when we abandon the idea of 

completion.

A building is not an object.

It is a temporal system.

Material Agency



Material agency is the capacity 

of a material to influence 

outcomes over time through its 

own properties, behaviors, and 

interactions with its 

environment.

Not just what it is—but what it does, and 

continues to do.

Material Agency



EVOLUTION

1. Matter as Passive (baseline)
 Key idea: materials = neutral carriers of form

2. Material as Experience 
 Key shift: materials affect perception, atmosphere (Peter Zumthor — Thinking Architecture.) 

3. Material as Active 
 Key shift: matter has agency (Graham Harman — Object-Oriented Ontology)

4. Regenerative Design 
 Key shift: materials participate in ecosystems (Bill Reed & Daniel Wahl) 

5. Agentic Architecture 

 Key shift: materials as goal-seeking systems (Michael Levin & Neri Oxman)

Material Agency

The New York Times. 
"Daring and 

Dazzling, a New 

LACMA Floats 
Above Los Angeles." 

April 14, 2026. 

https://www.nytimes.c
om/2026/04/14/arts/de

sign/lacma-peter-

zumthor-los-
angeles.html.

ACADEMIC 

THEORY
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Regenerative Design

If materials act over time 

→ buildings participate 

in systems

→ This is regenerative 

design



Regenerative Design is a system-

based approach that moves beyond 

"sustainability" (maintaining a 

neutral state) toward the active 

restoration and co-evolution of 

human and natural systems.

It treats the built environment as a 

living participant nested within an 

ecosystem, aiming for net-positive 

impacts where buildings actively 

improve the health of their 

surrounding watersheds, 

communities, and bioregions.

Regenerative Design



Regenerative Design

Deep Time Performance: 

Moving beyond the "28-day strength" metric to 

view concrete's performance over centuries. 

Concrete Buildings:

•Age (materials weather, degrade, strengthen) 

•Adapt (to HVAC cycles, to occupancy patterns shift) 

•Accumulate data (maintenance, energy use, carbon uptake) 

•Interact with environment (heat, moisture, carbon, biology)

•Acts as an Urban Quarry (reuse after life of structure)

Buildings as Anthropogenic 
Archives

Concrete is not discarded → it is stored structure 
Buildings are not obsolete → they are material reserves 

Cities are not static → they are quarries in waiting



The Failure of Only Using 

Decarbonization as a Frame when 

we Select Materials

Decarbonization is Insufficient

Decarbonization is necessary—but 

insufficient. It remains:

•Reductionist 

•Metric-driven 

•Short-term 

2002



Decarbonization is Insufficient



From Sustainability to Systemic Resilience

The Regenerative Resilience Stack



II. From Sustainability to 

Systemic Resilience



Material Multifunctionality and Material Agency is the 

Foundation of Regenerative and Agentic Architecture

The traditional metric of material performance is strength.

But strength is a narrow and incomplete measure.

•Thermal mass → energy stability agent

•Acoustic mass → urban comfort agent

•Fire resistance → passive life safety agent

•Hurricane resistance → civic resilience agent

•Ability to hold electrical charge → energy storage agent

•Ability to absorb carbon → carbonation agent

•Ability to be AI sensing and adaptive → agentic-architecture

This leads to a new concept:

The Material Stack

Material is not single-purpose. Material is multi-agent.

Concrete is simultaneously:

Structure | Climate regulator | Safety system | Infrastructure substrate



Using Agentic Intelligence to Close the Loop

IFCowl

Taxonomy: Simple hierarchical categorization (e.g., A is a type of B). It has 

a narrow focus with strict, tree-like organization.

Ontology: A complex formal representation defining types, properties, and 

relationships (e.g., "Person" acts-as "Employee", "Skill" is-required-for 

"Role"). It defines the rules and context, acting as a rich semantic layer.

Knowledge Graph: A network of data (instances) that uses ontology for 

structure, allowing systems to understand relationships (e.g., specific 

people, locations, and events).

Materials are not “building 

blocks,” but active 

participants in 

performance and time-

based systems



Agentic 

Architecture Digital Twin (collective intelligence)

Descriptive, Informative, 

Predictive and able to Tune



Multifunctionality and 
Agency as the New Frontier

DECEMBER 16, 2025

How cement 'breathes in' and stores millions of tons of CO₂ a 
year by Andrew Paul Laurent, Massachusetts  Institute of Technology 

edited by Stephanie Baum, reviewed by Robert Egan

Can Digital Twins and 

Agents Optimize all this?



Ethics: From Specification 

to Stewardship

Material agency, regenerative design 

& Agentic Architecture introduces new 

responsibilities. Not as compliance.

But as custodianship across time.

• Designers → lifecycle stewards 

• Owners → material trustees 

• Engineers → risk translators 



World Economic Forum, Davos 
“By the end of 2026: AI will likely be smarter than any single human 
(often referred to as AGI.”

“By 2030 or 2031: AI will be smarter than all of humanity collectively”                                           
Elon Musk

2005
2024

Toward a New 

Practice

The 2016 McKinsey report 

on the construction industry. 

Key findings showed large 

projects typically 80% over 

budget and 20% behind 

schedule, calling for 

increased technology 

adoption.

2016

2014-2050

2026

INCREASING RATE OF CHANGE

The singularity is 

also the point at 

which machines' 

intelligence and 

humans would 

merge; Kurzweil 

predicts this date 

as 2045.



2005

2024

Toward a New 

Practice If we accept that buildings are becoming intelligent systems—

where AI operates in real time and materials operate across decades—

then the question is no longer:

“What is the strongest material?”

or

“What is the lowest carbon material?”

The question is:

Which material can operate across time, scale, and systems simultaneously?

Concrete already does this.

•It scales from structure to infrastructure

•It is resilient across time 

•It can act as a supercapacitor

•It stores energy, carbon, and thermal performance 

•It persists long enough to matter 

It is not just a material choice. It is a systems decision.

And in the emerging era of regenerative design & agentic architecture

concrete is not just relevant. It is foundational. 

“Design not 

to impress 

the present 

— but to 

answer the 

future.”
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