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Architecture is born out of the shrewd alignment of 
concept and matter. The product of what Louis Kahn 
termed “the measurable and the unmeasurable,” archi-
tecture is the fulfillment of a spatial premise by way of 
material substance.1 Throughout history architecture 
has been shaped by the continual transformation of 
material technologies and application methods. Its 
course of development is inseparable from the shifting 
terrain of technology and the social effects that result. 
This intrinsic alignment with change—whether from 
a welcomed or critical perspective—reveals the extent 
to which architecture is inherently tied to material 
innovation.

In his assessment of canonical twentieth-century 
works of architecture, historian Richard Weston states 
that “the bias has been toward those [buildings] 
that were innovative—stylistically, technically, or 
programmatically—and especially those that signifi-
cantly affected the course of architecture.”2 On one 
hand, new products and processes have transformed 
architecture by enabling alternative construction 
techniques and novel spatial possibilities. On the 
other hand, the architect’s utilization of materials in 
unexpected ways has demonstrated architecture’s 
capacity to inspire new growth in construction-related 
industries as well as stimulate cultural change. Both 
tendencies demonstrate the extent to which the inno-
vative application of materials has been vital to the 
advancement of architecture.

Motivations

Innovation is motivated by a variety of factors. The 
recognition of an acute economic, social or environ-
mental need can spur novel solutions, as seen in the 
development the skyscraper in land-starved cities in 
the 1880s, modern social housing during the 1920s 
urban expansion, or superinsulated buildings during 
the 1970s oil crisis. The expansion of new technologies 
beyond their original fields can also spark innovation, 
such as materials developed for military or aerospace 
uses that find their way to the consumer marketplace.

Presently, the world faces a series of fundamental 
challenges that define a new context for architecture. 
The scale and pace of environmental, technological, 
and social change today is remarkable. Population 
growth and accelerating urban migrations outpace 
the replenishment capacity of the earth’s resources. 
Global warming, desertification, and eutrophication 
portend ominous climate transformations. At the 
same time, the rate and number of new technologies 
have recently exploded. Vastly more new products are 
available for architecture than in the previous history 
of building construction, and the rapid deployment of 
low-cost communication and computer technologies 
has enabled increasing populations to participate in 
a broader global conversation, propagating the visual 
potency and cultural-shaping capacity of design.3 The 
result of these changes presents an unrivaled set of 
complexities for architects as well as opportunities in 
architecture, which—since buildings consume nearly 
half of all energy and resources—will inevitably 
evolve accordingly.

It is not sufficient for architecture to respond 
to this new environmental, technological, and 
social context with modest, shortsighted changes. 
Anticipating our current situation, Buckminster Fuller 
proposed a concept he called the “world game,” which 
claims that a global population with access to sophis-
ticated technologies and robust data about world 
resources and their distribution would make benefi-
cial choices for humanity as well as the environment.4 
Today, architect Bill McDonough and partner chemist 
Michael Braungart call not only for increased access 
to information for the global population but also for 
a greater level of action. They claim that incremental 
progress is inadequate for meeting current challenges 
and advocate the initiation of “the next industrial 
revolution” in which we rethink the buildings and 
products we make as well as the methods used to 
make them.5

In order to fulfill this goal, architects must replace 
status-quo thinking with enlightened proposals for 

alternative methods and manifestations of design. 
Supporting the idea that shifting one’s expectations 
exposes the limitations of traditional practices and 
environments, media scholar Marshall McLuhan 
championed the transformation of the environ-
ment itself into a work of art.6 He advocated the 
pursuit of “hidden” or “counter-environments” that 
directly thwart the desensitizing, limited nature of 
conventional environments in order to increase the 
authenticity of perception. McLuhan warns us of 
the danger in upholding conventional order: “Our 
typical response to a disrupting new technology is to 
re-create the old environment instead of heeding the 
new opportunities of the new environment. Failure to 
notice the new opportunities is also failure to under-
stand the new powers. . . .This failure leaves us in the 
role of mere automata.”7

the Knowledge Gap

Despite the broadly appreciated need to transcend 
convention, specific methodologies for achieving 
material innovation in design are rarely taught in 
academia or practice. In architectural curricula, 
material education typically occurs within a building-
technology sequence, in which students are given 
information about basic material properties and 
conventional approaches. Students are exposed to 
canonical precedents but are not often taught the 
significance of the particular material achievements 
of those examples. Learning the foundations 
is necessary to articulate a more sophisticated 
vocabulary; however, the rote following of traditional 
practices practically ensures an unremarkable result. 
Architectural practice is worse: in the majority of 
offices, there is no established discipline or method for 
material innovation—despite the widespread belief 
in its importance. Moreover, material methods are 
often discussed purely within a technological context, 
although the implications of material decisions also 
affect a broad set of conceptual, theoretical, and 
design conditions.

disruptive Innovation

In order to understand the nature of material inno-
vation, we must give it a more precise definition.
McLuhan’s articulation of “disruptive technology”—
an expression used by and further developed by 
technology theorist Clayton Christensen—describes 
a new product or material that displaces an old one 
unexpectedly.8 Disruptive technologies exhibit 
competitive advantages over so-called sustaining 
technologies that offer small, incremental growth. 
Although necessarily novel and unproven when first 
introduced, disruptive technologies often supersede 
existing technologies rapidly. Light-emitting-diode 
(LED) lighting—one example of a disruptive technol-
ogy—has quickly emerged as a durable, low-energy 
alternative to many types of incandescent and fluores-
cent lighting.

In a similar way, a disruptive application is an 
unexpected replacement of a conventional design 
or construction practice with a new one. While dis-
ruptive technology generally refers to a product or 
material, a disruptive application considers a more 
complex system or physical assembly—such as a 
building—as well as its larger cultural and environ-
mental context. An application is not only considered 
disruptive in the result it produces but also in the 
methods used to achieve the result—such as in the 
robotic fabrication of brick panels instead of tra-
ditional hand-laying. Disruptive applications may 
employ disruptive technologies, or they may exhibit 
unanticipated uses of conventional technologies. Both 
disruptive technologies and applications are defined 
by the fulfillment of the unexpected: an aberration 
or mutation that upsets and displaces the status quo 
within conventional systems of praxis.

Le Corbusier championed the necessary pursuit 
of material innovation in Towards a New Architecture: 
“It is our business to use the materials and construc-
tional methods to our hand, not, of course, blindly, 
but with a constant endeavor to improve them. . . .
An architecture of our own age is slowly but surely 

Linda Lee • 6/16/11, 12:02 PM
Blaine, please double check note sequencing and that it matches up with the
actual notes at the back of the book. Thanks.

Material Strategies page proofs: introduction

46



9Introduction

Architecture is born out of the shrewd alignment of 
concept and matter. The product of what Louis Kahn 
termed “the measurable and the unmeasurable,” archi-
tecture is the fulfillment of a spatial premise by way of 
material substance.1 Throughout history architecture 
has been shaped by the continual transformation of 
material technologies and application methods. Its 
course of development is inseparable from the shifting 
terrain of technology and the social effects that result. 
This intrinsic alignment with change—whether from 
a welcomed or critical perspective—reveals the extent 
to which architecture is inherently tied to material 
innovation.

In his assessment of canonical twentieth-century 
works of architecture, historian Richard Weston states 
that “the bias has been toward those [buildings] 
that were innovative—stylistically, technically, or 
programmatically—and especially those that signifi-
cantly affected the course of architecture.”2 On one 
hand, new products and processes have transformed 
architecture by enabling alternative construction 
techniques and novel spatial possibilities. On the 
other hand, the architect’s utilization of materials in 
unexpected ways has demonstrated architecture’s 
capacity to inspire new growth in construction-related 
industries as well as stimulate cultural change. Both 
tendencies demonstrate the extent to which the inno-
vative application of materials has been vital to the 
advancement of architecture.

Motivations

Innovation is motivated by a variety of factors. The 
recognition of an acute economic, social or environ-
mental need can spur novel solutions, as seen in the 
development the skyscraper in land-starved cities in 
the 1880s, modern social housing during the 1920s 
urban expansion, or superinsulated buildings during 
the 1970s oil crisis. The expansion of new technologies 
beyond their original fields can also spark innovation, 
such as materials developed for military or aerospace 
uses that find their way to the consumer marketplace.

Presently, the world faces a series of fundamental 
challenges that define a new context for architecture. 
The scale and pace of environmental, technological, 
and social change today is remarkable. Population 
growth and accelerating urban migrations outpace 
the replenishment capacity of the earth’s resources. 
Global warming, desertification, and eutrophication 
portend ominous climate transformations. At the 
same time, the rate and number of new technologies 
have recently exploded. Vastly more new products are 
available for architecture than in the previous history 
of building construction, and the rapid deployment of 
low-cost communication and computer technologies 
has enabled increasing populations to participate in 
a broader global conversation, propagating the visual 
potency and cultural-shaping capacity of design.3 The 
result of these changes presents an unrivaled set of 
complexities for architects as well as opportunities in 
architecture, which—since buildings consume nearly 
half of all energy and resources—will inevitably 
evolve accordingly.

It is not sufficient for architecture to respond 
to this new environmental, technological, and 
social context with modest, shortsighted changes. 
Anticipating our current situation, Buckminster Fuller 
proposed a concept he called the “world game,” which 
claims that a global population with access to sophis-
ticated technologies and robust data about world 
resources and their distribution would make benefi-
cial choices for humanity as well as the environment.4 
Today, architect Bill McDonough and partner chemist 
Michael Braungart call not only for increased access 
to information for the global population but also for 
a greater level of action. They claim that incremental 
progress is inadequate for meeting current challenges 
and advocate the initiation of “the next industrial 
revolution” in which we rethink the buildings and 
products we make as well as the methods used to 
make them.5

In order to fulfill this goal, architects must replace 
status-quo thinking with enlightened proposals for 

alternative methods and manifestations of design. 
Supporting the idea that shifting one’s expectations 
exposes the limitations of traditional practices and 
environments, media scholar Marshall McLuhan 
championed the transformation of the environ-
ment itself into a work of art.6 He advocated the 
pursuit of “hidden” or “counter-environments” that 
directly thwart the desensitizing, limited nature of 
conventional environments in order to increase the 
authenticity of perception. McLuhan warns us of 
the danger in upholding conventional order: “Our 
typical response to a disrupting new technology is to 
re-create the old environment instead of heeding the 
new opportunities of the new environment. Failure to 
notice the new opportunities is also failure to under-
stand the new powers. . . .This failure leaves us in the 
role of mere automata.”7

the Knowledge Gap

Despite the broadly appreciated need to transcend 
convention, specific methodologies for achieving 
material innovation in design are rarely taught in 
academia or practice. In architectural curricula, 
material education typically occurs within a building-
technology sequence, in which students are given 
information about basic material properties and 
conventional approaches. Students are exposed to 
canonical precedents but are not often taught the 
significance of the particular material achievements 
of those examples. Learning the foundations 
is necessary to articulate a more sophisticated 
vocabulary; however, the rote following of traditional 
practices practically ensures an unremarkable result. 
Architectural practice is worse: in the majority of 
offices, there is no established discipline or method for 
material innovation—despite the widespread belief 
in its importance. Moreover, material methods are 
often discussed purely within a technological context, 
although the implications of material decisions also 
affect a broad set of conceptual, theoretical, and 
design conditions.

disruptive Innovation

In order to understand the nature of material inno-
vation, we must give it a more precise definition.
McLuhan’s articulation of “disruptive technology”—
an expression used by and further developed by 
technology theorist Clayton Christensen—describes 
a new product or material that displaces an old one 
unexpectedly.8 Disruptive technologies exhibit 
competitive advantages over so-called sustaining 
technologies that offer small, incremental growth. 
Although necessarily novel and unproven when first 
introduced, disruptive technologies often supersede 
existing technologies rapidly. Light-emitting-diode 
(LED) lighting—one example of a disruptive technol-
ogy—has quickly emerged as a durable, low-energy 
alternative to many types of incandescent and fluores-
cent lighting.

In a similar way, a disruptive application is an 
unexpected replacement of a conventional design 
or construction practice with a new one. While dis-
ruptive technology generally refers to a product or 
material, a disruptive application considers a more 
complex system or physical assembly—such as a 
building—as well as its larger cultural and environ-
mental context. An application is not only considered 
disruptive in the result it produces but also in the 
methods used to achieve the result—such as in the 
robotic fabrication of brick panels instead of tra-
ditional hand-laying. Disruptive applications may 
employ disruptive technologies, or they may exhibit 
unanticipated uses of conventional technologies. Both 
disruptive technologies and applications are defined 
by the fulfillment of the unexpected: an aberration 
or mutation that upsets and displaces the status quo 
within conventional systems of praxis.

Le Corbusier championed the necessary pursuit 
of material innovation in Towards a New Architecture: 
“It is our business to use the materials and construc-
tional methods to our hand, not, of course, blindly, 
but with a constant endeavor to improve them. . . .
An architecture of our own age is slowly but surely 

Linda Lee • 6/16/11, 12:02 PM
Blaine, please double check note sequencing and that it matches up with the
actual notes at the back of the book. Thanks.

47



1110

exploitation of new technologies. The effect may be 
shocking or barely perceptible, large or small, solemn 
or humorous. Architect Kengo Kuma counteracts 
conventional practices in architecture by upsetting 
traditional expectations of structure, materials, and 
light. “Reality is only truly perceived in the presence 
of some unreality,” says Kuma, who believes that if 
design “is a little unreal, there is a little bit of a sur-
prise. If there is no surprise with something, it is not 
real, because it goes unnoticed. It might as well not 
exist.”18 By upending our expectations, Kuma awakens 
our consciousness from the paralyzing realm of the 
everyday.

Edit: Architecture requires a clear purpose and 
must be executed with conviction and precision. 
This goal demands thoughtful consideration of every 
space, system, and material in a project—especially 
elements introduced by consultants and the con-
tractor, which must be closely monitored for the 
purposes of design integration. Editing demands the 
elimination of unnecessary components and typically 
recommends a limited material palette. While the 
reveal-conceal strategy focuses primarily on archi-
tectural tectonics, editing considers the entirety of 
a building as well as its site. Editing seeks to refine, 
navigating a precarious line between the simple and 
the simplistic—to clarify without being routine or 
uninspired. The desired outcome is one of “simplex-
ity,” a condition that is simultaneously intelligible and 
intelligent, which addresses the inevitable complexi-
ties of practice with straightforward rules.19 In order 
to realize authoritative and inspired executions, edit-
ing requires the architect to establish simple rules that 
can be understood and followed by the entire design 
team.

effects

To employ these strategies successfully, architects 
must be conscious of the particular results they will 
produce. This recodification may be applied in archi-
tecture at different physical scales, and the adjustment 

structure; building and furniture; architecture and 
engineering; architecture and landscape; or wall, 
floor, and ceiling. Assimilation is distinct from “inte-
grated design,” a popular phrase that refers to the 
seamless coordination of the physical components 
of a building. Design integrity should be a given in 
architecture, although integrated design typically 
results in the preservation of the individuality of 
components, such as structural and mechanical sys-
tems. Assimilation, by contrast, seeks integration by 
unifying concepts rather than by bringing together 
individual parts.

Reveal-Conceal: Adolf Loos once quoted Louis 
Sullivan as having said that “it could only benefit us if 
for a time we were to abandon ornament and concen-
trate entirely on the erection of buildings that were 
finely shaped and charming in their sobriety.”17 This 
sentiment undoubtedly influenced Loos’s 1908 article 
“Ornament and Crime,” which eschewed the use of 
excess patterning and material. The International 
Style, likewise, promoted the elimination of surplus 
materials and coatings in favor of material honesty—
a legacy that continues to influence contemporary 
design. Interestingly, the reduction of excess material 
often results in “zero detailing,” a process that requires 
the suppression of certain materials or systems to 
maximize clarity and simplicity. This method results 
in hiding some physical components that would typi-
cally be exposed, such as window framing, in order 
to reduce visual distractions. In this way, illusion is 
often given comparable treatment to raw honesty. 
Moreover, because zero detailing requires more effort 
to design and construct, craft becomes essential 
for the execution of unusual material conditions. 
Architecture thus requires careful consideration of 
what is and is not expressed, and every joint, corner, 
and material intersection is subject to scrutiny.

Surprise: Architecture must surprise. This is the 
inherent nature of making counter-environments—
works that elevate consciousness. Innovation entails 
the defiance of convention and often involves the 

specific effects. This process requires a knowledge 
of the anticipated audience and its collective set of 
prior experiences—a mnemonic framework that 
designer and critic Kenya Hara terms “information 
architecture.”14 By appreciating an observer’s expected 
means of engaging architecture based on established 
habits, the architect can develop novel experiences 
that intensify one’s impression, thereby broadening 
his or her set of experiences. In this way, architects are 
not merely manipulators of form, but orchestrators of 
information.

In examining a broad range of historical prec-
edents and contemporary projects that recalibrate 
material meaning, I have observed that the most 
influential works of architecture adhere to five strate-
gies, which I have named as follows: push limits, 
assimilate, reveal-conceal, surprise, and edit. Although 
these are general categories that often overlap, they 
reveal insights into the art and science of material 
innovation.

Push Limits: Because of the common focus on 
standard practices in building construction, archi-
tecture needs to push existing limits. According to 
architect Takaharu Tezuka, it is imperative that archi-
tects seek to expand the boundaries of architecture 
to avoid delivering predictable designs.15 The limits 
to be redefined are often structural but may also 
involve technical, formal, environmental, and cul-
tural aspects. Typically presumed to be fixed, limits 
can often be malleable with adequate research and 
testing. Architect Stan Allen reminds us that “in any 
profession there are those who operate by rote, at 
minimal professional standards, and there are those 
capable of imagination, invention, and creative think-
ing. In short, those working to push the limits of the 
discipline.”16

Assimilate: Assimilation entails synthesis 
between constituent parts (often accepted as dis-
crete in architectural circles) to make an integrated 
whole and intentionally blurs boundaries between 
domains—such as inside and outside; facade and 

shaping itself; its main lines become more and 
more evident.”9 Ever since Le Corbusier declared 
“Architecture or Revolution” in Towards a New 
Architecture, architects have speculated about the role 
of innovation in design. Innovation is, after all, a vague 
term that implies novelty and positive change. 

Recent interest, however, has inspired the estab-
lishment of more precise definitions of the word in 
the fields of engineering and economics. According 
to polymer chemist Dirk Funhoff, “innovation is the 
establishment in the marketplace of a new techni-
cal or organizational idea, not just the invention 
of such.”10 In The Nature of Technology, economist 
W. Brian Arthur describes mechanisms of innova-
tion as “radically novel technologies being brought 
into being by the process of invention [and] whole 
bodies of technology emerging, building out over 
time, and creatively transforming the industries that 
encounter them.”11 While economists and engineers 
have developed sophisticated methods for improving 
product performance and manufacturing methods 
(technology), less is known about how to engage 
positive cognitive and emotional responses in users 
(design). Although design is commonly described as 
a method to solve problems, it is also a critical means 
of shifting expectations. In the book Design-Driven 
Innovation, business scholar Roberto Verganti empha-
sizes the transformative role of design, describing 
design-driven innovation as “the radical innovation of 
meaning.”12

Strategies

Taking a cue from Verganti, we may posit that 
disruptive applications in architecture evoke trans-
formational shifts in meaning. Architect Jun Aoki 
describes this phenomenon in terms of a “mate-
rial code”: “A material is perceived according to a 
code—a social code. And so we can manipulate the 
code itself.”13 This recodification may be applied 
in architecture at different physical scales, and the 
adjustment of meaning can engender a variety of 
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explanation of the Book

Material Strategies is a primer that addresses how 
materials have been used as well as “misused” 
throughout architectural history, with a focus on 
recent projects. It aims to provide insights regard-
ing emerging material trends as well as the creative 
implementation of materials. The book is organized 
into a concise set of chapters based on fundamental 
material categories—mineral, concrete, wood, metal, 
glass, and plastic. The introduction to each chapter 
describes the basic history of the material and its 
importance to architecture, offering a summary of 
previous building innovations and their technologi-
cal as well as cultural influence. Each chapter also 
contains discussions regarding current environ-
mental challenges and their future ramifications, 
recent disruptive technologies and their preliminary 
manifestations, as well as a series of disruptive appli-
cations exemplified by recent pioneering buildings. 
Comprehensively documented architectural case 
studies, presented at the end of each chapter, focus on 
the significance of their contributions to the evolution 
of a particular material and demonstrate the success-
ful realization of material-based innovation.

Material Strategies acknowledges exceptional 
works within the established architectural canon, 
with a focus on contemporary projects because of the 
creative ways in which they contribute to present-
day circumstances. In addition, the unusual material 
approaches to material apparent in these case studies 
speak to the multiple dimensions of architectural 
research and scholarship—technique, theory, aesthet-
ics, and environmental performance, for example—as 
opposed to a more typical approach in which prefer-
ence is given to only one aspect. Material Strategies 
was written with the intention of educating and 
inspiring a broad audience about the fundamental 
importance of—and methods inherent in—pursuing 
material innovation in architecture.

indicate significant change brought about by either 
the widespread adoption of a material application that 
influences human behavior or by a particular building 
that exerts a meaningful cultural influence far beyond 
its own physical territory. The former condition is 
exemplified in the development and proliferation of 
the skyscraper. Originally made possible by the inven-
tion of the steel frame and the elevator, the skyscraper 
facilitated the vertical stacking and densification of 
commercial activities and human settlements, radi-
cally transforming urban form as a result (see Shreve, 
Lamb & Harmon’s Empire State Building, page xx). 
The latter condition is represented by prominent 
attractions such as Renzo Piano and Richard Rogers’s 
Centre Georges Pompidou (see page xx) and Frank 
Gehry’s Guggenheim Museum Bilbao (see page xx), 
which have both captured the popular imagination, 
inspired changes in future building practices, and 
stimulated their local economies (this phenomena is 
also known as “the Bilbao effect”).

Environmental effects address the repercussions 
of material applications on the environment. The 
scale of environmental effects ranges from macro to 
micro, addressing metropolitan development as well 
as human-scaled installations. Because industrializa-
tion has engendered many negative environmental 
consequences, current applications must disrupt 
the postindustrial status quo and improve the poor 
environmental record of conventional practices. 
One approach is the architectural integration of 
renewable-power technologies to decrease a build-
ing’s energy demands, as seen in Inaba Electric Works’ 
Eco-Curtain wind-harnessing facade (see page xx). 
Another example is the selection of environmentally 
friendly alternatives to conventional materials, such as 
the cross-laminated timber used for the structure of 
Waugh Thistleton Architects’ Stadthaus (see page xx), 
which has a significantly lower carbon footprint than 
conventional concrete or steel.

also instill behavioral and cultural effects (discussed 
below) by transforming lifestyles through enhanced 
convenience. Modern plumbing, for example, is 
an operational innovation that has prompted these 
effects in a significant way.

Behavioral effects concern the alteration of human 
behavior. This dimension is realized through the 
reformulation of program, circulation, or multisen-
sory conditions within architecture. A behavioral 
effect relates primarily to the scale of the individual 
or small group, as it considers direct physical relation-
ships between people and buildings. Philip Johnson’s 
Glass House (see page xx) and Mies van der Rohe’s 
Farnsworth House (see page xx), for example, both 
dissolve the visual boundaries between interior and 
exterior, laying bare the intimate activities of the 
domestic realm and influencing occupants to behave 
in a more public manner. As architectural historian 
Elizabeth Cromley relates, “[Edith] Farnsworth 
complained that she was often being looked at by oth-
ers both inside and outside her home. . . She wanted 
distinct bedrooms to preserve some privacy, but 
Mies had designed her house with sleeping areas, not 
enclosed rooms.”21 The glass enclosure, in this case, 
psychologically affected and altered the behavior of 
the building occupant. 

Other types of material application exert direct 
physical influences. The three-dimensional stacking of 
wood timbers in Sou Fujimoto’s Final Wooden House 
(see page xx), for example, creates a space delineated 
by terracelike constructions with multiple implied 
functions. Individual choice rather than precondi-
tioned experience determines the occupant’s use of 
these staggered timbers as stairs, work surfaces, seat-
ing, or storage—the house inspires a kind of flexible 
and open-ended behavioral opportunism in response 
to the physical artifact of the building.

Cultural effects are behavioral effects at the larger 
scale of communities and societies: behavioral effects 
often produce temporary results, and cultural effects 
result in abiding transformations. Cultural effects 

of meaning can engender visual, operational, behav-
ioral, cultural, and/or environmental effects. Changes 
in meaning in any combination of these five dimen-
sions often occur simultaneously in architecture and 
may evoke a range of responses—from subtle or 
startling—in the occupant or user of a building. The 
larger the number of effects involved, the greater the 
overall influence.

Visual effects relate to what Le Corbusier termed 
the “plastic invention” of the discipline.20 They 
incorporate the use of unexpected forms, systems, 
or technologies, and include the interplay of light 
and material. This is the most direct and accessible 
dimension, involving a literal recoding of material 
meaning. Projects may adjust meaning with visually 
arresting features, such as the protruding acrylic rods 
of Heatherwick Studio’s Seed Cathedral (see page xx). 
They may also exhibit more subtle shifts in material 
manipulations, such as with the “wallpaper” brick 
employed by Jun Aoki & Associates in the Aomori 
Museum of Art (see page xx). Architects consider 
the specific response that a visual effect will inspire in 
an audience. James Carpenter’s gravity-defying glass 
bridge (see page xx), for example, impresses immedi-
ate awe to a broad audience, while Zhu Jianping’s 
clever use of wheat tile as a replacement for conven-
tional ceramics in the 2049 Pavilion (see page xx) 
demands more careful observation.

Operational effects entail a change in the functional 
services and systems of architecture. Disruptive 
technologies may be employed to maximize occu-
pant comfort, improve environmental performance, 
or provide a function previously absent. Examples 
of operational effects include the use of building 
integrated photovoltaics to harness solar energy and 
convert it to nighttime illumination in Simone Giostra 
& Partners’ GreenPix project (see page xx) and the 
incorporation of phase-change materials to reduce 
surface temperature fluctuations in 3XN’s Learning 
from Nature Pavilion (see page xx). Depending on the 
scale of implementation, operational innovations may 
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explanation of the Book

Material Strategies is a primer that addresses how 
materials have been used as well as “misused” 
throughout architectural history, with a focus on 
recent projects. It aims to provide insights regard-
ing emerging material trends as well as the creative 
implementation of materials. The book is organized 
into a concise set of chapters based on fundamental 
material categories—mineral, concrete, wood, metal, 
glass, and plastic. The introduction to each chapter 
describes the basic history of the material and its 
importance to architecture, offering a summary of 
previous building innovations and their technologi-
cal as well as cultural influence. Each chapter also 
contains discussions regarding current environ-
mental challenges and their future ramifications, 
recent disruptive technologies and their preliminary 
manifestations, as well as a series of disruptive appli-
cations exemplified by recent pioneering buildings. 
Comprehensively documented architectural case 
studies, presented at the end of each chapter, focus on 
the significance of their contributions to the evolution 
of a particular material and demonstrate the success-
ful realization of material-based innovation.

Material Strategies acknowledges exceptional 
works within the established architectural canon, 
with a focus on contemporary projects because of the 
creative ways in which they contribute to present-
day circumstances. In addition, the unusual material 
approaches to material apparent in these case studies 
speak to the multiple dimensions of architectural 
research and scholarship—technique, theory, aesthet-
ics, and environmental performance, for example—as 
opposed to a more typical approach in which prefer-
ence is given to only one aspect. Material Strategies 
was written with the intention of educating and 
inspiring a broad audience about the fundamental 
importance of—and methods inherent in—pursuing 
material innovation in architecture.
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commercial activities and human settlements, radi-
cally transforming urban form as a result (see Shreve, 
Lamb & Harmon’s Empire State Building, page xx). 
The latter condition is represented by prominent 
attractions such as Renzo Piano and Richard Rogers’s 
Centre Georges Pompidou (see page xx) and Frank 
Gehry’s Guggenheim Museum Bilbao (see page xx), 
which have both captured the popular imagination, 
inspired changes in future building practices, and 
stimulated their local economies (this phenomena is 
also known as “the Bilbao effect”).

Environmental effects address the repercussions 
of material applications on the environment. The 
scale of environmental effects ranges from macro to 
micro, addressing metropolitan development as well 
as human-scaled installations. Because industrializa-
tion has engendered many negative environmental 
consequences, current applications must disrupt 
the postindustrial status quo and improve the poor 
environmental record of conventional practices. 
One approach is the architectural integration of 
renewable-power technologies to decrease a build-
ing’s energy demands, as seen in Inaba Electric Works’ 
Eco-Curtain wind-harnessing facade (see page xx). 
Another example is the selection of environmentally 
friendly alternatives to conventional materials, such as 
the cross-laminated timber used for the structure of 
Waugh Thistleton Architects’ Stadthaus (see page xx), 
which has a significantly lower carbon footprint than 
conventional concrete or steel.

also instill behavioral and cultural effects (discussed 
below) by transforming lifestyles through enhanced 
convenience. Modern plumbing, for example, is 
an operational innovation that has prompted these 
effects in a significant way.

Behavioral effects concern the alteration of human 
behavior. This dimension is realized through the 
reformulation of program, circulation, or multisen-
sory conditions within architecture. A behavioral 
effect relates primarily to the scale of the individual 
or small group, as it considers direct physical relation-
ships between people and buildings. Philip Johnson’s 
Glass House (see page xx) and Mies van der Rohe’s 
Farnsworth House (see page xx), for example, both 
dissolve the visual boundaries between interior and 
exterior, laying bare the intimate activities of the 
domestic realm and influencing occupants to behave 
in a more public manner. As architectural historian 
Elizabeth Cromley relates, “[Edith] Farnsworth 
complained that she was often being looked at by oth-
ers both inside and outside her home. . . She wanted 
distinct bedrooms to preserve some privacy, but 
Mies had designed her house with sleeping areas, not 
enclosed rooms.”21 The glass enclosure, in this case, 
psychologically affected and altered the behavior of 
the building occupant. 

Other types of material application exert direct 
physical influences. The three-dimensional stacking of 
wood timbers in Sou Fujimoto’s Final Wooden House 
(see page xx), for example, creates a space delineated 
by terracelike constructions with multiple implied 
functions. Individual choice rather than precondi-
tioned experience determines the occupant’s use of 
these staggered timbers as stairs, work surfaces, seat-
ing, or storage—the house inspires a kind of flexible 
and open-ended behavioral opportunism in response 
to the physical artifact of the building.

Cultural effects are behavioral effects at the larger 
scale of communities and societies: behavioral effects 
often produce temporary results, and cultural effects 
result in abiding transformations. Cultural effects 

of meaning can engender visual, operational, behav-
ioral, cultural, and/or environmental effects. Changes 
in meaning in any combination of these five dimen-
sions often occur simultaneously in architecture and 
may evoke a range of responses—from subtle or 
startling—in the occupant or user of a building. The 
larger the number of effects involved, the greater the 
overall influence.

Visual effects relate to what Le Corbusier termed 
the “plastic invention” of the discipline.20 They 
incorporate the use of unexpected forms, systems, 
or technologies, and include the interplay of light 
and material. This is the most direct and accessible 
dimension, involving a literal recoding of material 
meaning. Projects may adjust meaning with visually 
arresting features, such as the protruding acrylic rods 
of Heatherwick Studio’s Seed Cathedral (see page xx). 
They may also exhibit more subtle shifts in material 
manipulations, such as with the “wallpaper” brick 
employed by Jun Aoki & Associates in the Aomori 
Museum of Art (see page xx). Architects consider 
the specific response that a visual effect will inspire in 
an audience. James Carpenter’s gravity-defying glass 
bridge (see page xx), for example, impresses immedi-
ate awe to a broad audience, while Zhu Jianping’s 
clever use of wheat tile as a replacement for conven-
tional ceramics in the 2049 Pavilion (see page xx) 
demands more careful observation.

Operational effects entail a change in the functional 
services and systems of architecture. Disruptive 
technologies may be employed to maximize occu-
pant comfort, improve environmental performance, 
or provide a function previously absent. Examples 
of operational effects include the use of building 
integrated photovoltaics to harness solar energy and 
convert it to nighttime illumination in Simone Giostra 
& Partners’ GreenPix project (see page xx) and the 
incorporation of phase-change materials to reduce 
surface temperature fluctuations in 3XN’s Learning 
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