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NANOTECHNOLOGY IN BUILDING CONSTRUCTION:
AN INDUSTRY STUDY OF INNOVATION
Innovation Models in Construction

Governance Actors and Interactions

We consider several plausible models of innovation in the building construction industry.

Staying clean!
Right: Rome’s
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maintains its
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particles.
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St. Pancras
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employs selfcleaning nanoenabled
windows.
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Here, we cannot differentiate between builders as end-users and as sources of innovation.

〉 Lead user (market pull) 7
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The literature indicates that construction firms do not maintain strong R&D capabilities.
Many firms retain less than 10 employees. Are some end-users lead users?

Guiding Principles

〉 A systems model with market pull and technology push characteristics 8,9
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Scenario: End users are influenced by LEED certification guidelines. The builder, attempting to
meet its client’s needs, searches for technologies to satisfy energy efficiency, design, and cost
criteria. Manufacturers monitor the market for trends and leverage internal and external R&D
to provide new product features. Regulation lags innovation at local and federal levels.

Nanotechnology in Building Construction
Application Nano-enabled
Properties4-6
Steel Coating

Glass Coating

Ceramics

Concrete
Strengthening

Insulation

Nano-polymer bonds
to material surface,
eliminates oxidation.
Titanium dioxide film
affixed to surface of
glass.

Enhanced
Functionality6

Development
Timescale10

Steel coated with nano- 2007 - 2016
polymer has higher
resistance to corrosion.
Decomposes organic
2007 – 2012
materials upon contact
which self-cleans glass
surface.

Carbon nano-tubes or
other nano-tube based
materials are grown
through bottom up
approach to form
nano-structured
ceramics.

Improved resistance to 2012 – 2026
stress, increased
strength and flexibility.
Reduced deterioration.
Less volume and
weight. Surfaces can
conduct electricity.

Carbon nano-tubes are
mixed into the
concrete replacing steel
rebar.

Improved strength and 2012 – 2026
reduced thickness.
Less volume and
weight v. strength.

Nano-pores of air or
Efficiency increase
2007 - 2016
nitrogen are created
due to high surface-towithin gels or polymers volume ratio. Reduced
toxics and nonrenewables.

Assessment of innovation models needs to consider the guiding
principles of anticipatory governance and sustainability.12 From
anticipatory governance we draw upon foresight, engagement,
integration, and ensemblization.13 In the realm of sustainability the
principles of socio-ecological system integrity, livelihood sufficiency, intra &
intergenerational equity, democratic governance, unintended consequences,
resource efficiency, and systemic integration of principles.14

Depiction of governance actors and their interaction.11

Conclusion

Introduction
Innovations in building construction have profoundly changed our urban environment. More
recently, these innovations have occurred through the challenges presented by urban planners
and city building codes coupled with scientific advances, which enabled architects to affect
design and usability changes. The construction industry’s supply chain structure coupled with
push vs. pull innovation dynamics has come under scrutiny as being atypical, inefficient, and
underfunded 1-4. The nanotechnology innovation models depict a dynamic flow of information
through a highly-constrained, yet well-funded and supported system. Consequently, predictions
from within the construction industry herald a coming nanotechnology revolution 1,4. Thus,
novel discoveries within diverse disciplines, such as materials science, electronics and electrical
engineering, chemistry, and physics, have positioned nanotechnology as the 21st century enabler
of innovation in construction5,6. However, there has been little work to-date on the current
governance regime that may allow nanotechnology to emerge as a game changing technology
within this sector.

Research Questions

Assessing innovation models, governance frameworks and the development of nano-enabled
applications in a disconnected manner ignores critical relationships between these three
components. Our research proposes a contextualized research approach grounded within the
construction sector against which models of innovation, governance and technological
development can be assessed.
Coupling bibliometric and interview data will produce
quantitative results that can be enriched with qualitative narratives.
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