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Abstract 

 

Adaptable, Kinetic, Responsive, and Transformable Architecture: An 
Alternative Approach to Sustainable Design 

 

Joshua David Lee, M.S.S.D. 

The University of Texas at Austin, 2012 

 

Supervisor:  Steven A. Moore 

 

There has been a long, but disparate discourse among those responsible for our 

built environment about the inevitability of change on the artifacts we inhabit and those 

social contracts that influence their making. At a basic level doors and operable windows 

are an indication of the various flows that move through buildings. Innumerable 

“passive” and “active” strategies have been devised to allow changes to building floor 

plans and sections, to control sunlight and wind, to change function, etc. Hundreds, or 

perhaps thousands, of prototypes have been proposed and developed that change shape or 

composition in response to various social and environmental pressures. Though not 

always done with the goals of sustainability in mind, these prototypes often sought to 

provide increased agency for users, improved energy-efficiency and cost-effectiveness, 

and other commonly understood goals of sustainability. A number of books, hundreds of 

articles, and dozens of patents beautifully illustrate many proposed and built examples 

from which to learn but the descriptive terms employed are greatly varied (i.e., adaptable, 

animated, collapsible, deployable, enabling, evolutionary, flexible, intelligent, kinetic, 



 
 

 vii 

manipulable, mutable, open-system, portable, protean, reconfigurable, responsive, 

revolving, smart, and transformable, etc.) and are therefore difficult to find. By reviewing 

and synthesizing the existing literature, this study provides a starting point for future 

research that offers both insight into how these terms have been used over time and a 

critique of such concerns and the exclusion of the topic within sustainability rating 

criteria.  

Keywords: adaptable, kinetic, responsive, transformable, sustainable 
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CHAPTER 1: INTRODUCTION 

 “Almost no buildings adapt well. They’re designed not to adapt; also budgeted and 
financed not to, constructed not to, administered not to, maintained not to, regulated and taxed 
not to, even remodeled not to.  But all buildings (except monuments) adapt anyway, however 
poorly, because the usages in and around them are changing constantly” (Brand 1994, 249). 
                             

The American building culture excels at producing low first-cost, loose-fit, short lifespan 

systems of construction detached from environmental context. This is not without reasonable 

justification since our society has embraced neo-liberal capitalism as our primary system of 

exchange. Within this system the value of a building is largely determined by its economic value 

to corporations, which specify the designed lifespan to be equivalent with its depreciation 

value—typically only 20 years. Therefore, rapid cycles of investment and disinvestment are 

encouraged. Added to this, the “pioneer spirit” is deeply embedded in the nation’s ethos. We are 

a highly mobile society in a constant state of flux, willing to jump on the next big opportunity. 

This fact is clearly reflected in the U.S. Census Bureau’s geographical mobility reports, which 

documented that 120 million Americans or 45.9% of the population moved between 1995 and 

2000 (United States 2003, 2).  

Speculative development, the preferred mode of production in this economic model, 

tends towards generic spaces designed for abstract users rather than specific persons, 

communities, and sites. This has resulted in a building fabric that is both rarely embraced by 

users and heavily reliant upon frequent destructive renovations which contributes significantly to 

the 136 million tons of wasted material sent annually to our landfills (EPA 2006). As Robert 

Kronenburg has pointed out, “So called ‘permanent’ building hardly exists at all- buildings, like 

all tools, are made for a specific task that has a time limit on its value and when a better way of 

performing that task emerges, the vast majority of existing outmoded tools will usually be 

junked” (Kronenburg 2002, 142).  
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As one social fix to this condition, we might voluntarily decide to withdraw from society 

and live in a radically different way, as the Amish and certain members of the 1960s 

counterculture have done. History has proven, however, that such responses have been only 

marginally effective and may even be counterproductive in the end because they are too radical 

to be widely accepted. Despite the Occupy Wall Street protests, there is little indication that we 

are ready to divorce ourselves from our current economic system any time soon. So let’s 

consider another social solution. 

At the opposite end of the scale of social fixes we have a more forceful means that could 

make buildings more responsive to change—building codes. Steven Moore and Barbara 

Wilson’s forthcoming book entitled Coding the Future: The Problem of Judgment in 

Architecture describe four main types of codes (tacit, sumptuary, economic, and sociotechnical), 

all of which establish unequal power relations between people (Moore and Wilson 2012). While 

such an approach is often highly effective (especially through peer-pressure, threat of 

incarceration or heavy financial penalties) extreme caution must be taken regarding the fairness 

of any such social engineering enterprise. I will return to the idea of sociotechnical codes later, 

but purely social fixes do not seem to be the answer. 

Alternatively we might choose to solve the problem with a “technological fix.” Alvin 

Weinberg, former Director of the Oak Ridge National Laboratory, serves as the champion of this 

approach. His extreme faith in technology went so far as to state, “If I were to be asked who has 

given the world a more effective means of achieving peace—our great religious leaders who urge 

men to love their neighbors and thus avoid fights, or our weapons technologists who simply 

present men with no rational alternative to peace—I would vote for the weapons technologist” 

(Weinberg 1966, 6). Because the training of architects is generally more focused on the 

production of objects rather than social processes, I would argue design professionals commonly 
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assume the perspective that good design alone can solve social problems. History, once again, 

has proven this attitude unwise and potentially dangerous. 

One technologically based and well-intended approach is “building to last.”  The basic 

logic used to support this tactic is that the embodied energy of a building is so great that we 

should use the most durable materials and stoutest connection details available so that the 

material investment can be amortized over a very long time while minimizing maintenance. 

Another highly resistant form of building is represented by the German Passivhaus concept, 

which relies on a superinsulated, tightly sealed building envelope, to lower utility costs. This 

kind of thinking is deeply embedded in various sustainability rating systems, i.e. LEED, 

BREEAM, REGEN, Austin Green Building Program, etc. While such approaches might 

theoretically lower the life cycle costs of a building, the accounting used often overlooks the fact 

that our culture and the environment are in constant flux. Unfortunately, adaptation to these 

changes is not an important consideration for these rating systems. A 100-year building of steel 

and masonry with thick walls and few windows may in fact be less sustainable in the larger 

picture if it cannot easily adapt to changing conditions. David Allen and his colleagues have 

concluded that durability might even run counter to sustainability because “different 

technological systems have different rates of change…if, for example, muscle cars of the 1960s 

had been designed for forty-year lifetimes, we would not be seeing the benefits of new 

automotive designs that reduce tailpipe emissions by 95 percent or more” (Allen 2010, 109). 

Rather than designing buildings to ignore or resist social and environmental change, a 

number of designers have attempted to make productive use of such forces by designing 

buildings and components that change shape or position in order to be more in tune with the 

surrounding environment and more responsive to fluctuating economic pressures. Chapters two 

and four are replete with many examples, such as Stewart Brand’s Shearing Layers of Change 

and the work of the Japanese Metabolists. As a novice architect, I too have made my own 
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attempts at technological fixes to the problem of change—a geodesic structure with flexible 

joints to allow the building skin to change shape via natural energy flows, a manufactured 

housing scheme that can be customized to different sites over time, a building envelope of shape 

memory polymer composite that can be reformed to house different functions, and furniture that 

can be easily reshaped for various functions. I also designed a reconfigurable arts pavilion 

composed of structural tubes that also serve as shipping containers for retractable screens and 

devised an exhibition hall with movable floors and an expandable stair to accommodate 

changing scales of artwork. 

 

Illustration 1.1: Tensegridermis (upper and lower left) & Flexhibit (upper and lower right),      
(by Author)  

Ultimately, however, neither social fixes nor technological fixes alone can reliably 

provide lasting solutions to the problem of change for the built environment. The problem is both 

social and technical in nature and the solution must be as well. Within the contemporary 

sustainability discourse there have been a number of important contributions to this concept.  
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The 3E’s of Sustainable Development (Economic growth, Environmental protection, and 

social Equality) put forward by The Brundtland Report, Our Common Future, helped to 

conceptualize sustainability as a balance of competing frames, or ways of understanding the 

problem at hand (World Commission on Environment and Development. 1987). To 

operationalize this abstract model for urban planners, Scott Campbell highlighted the various 

conflicts that exist between each of the “corners of the triangle.”  Between Environmental 

Protection and Economic Growth we have the resource conflict. Between Economic Growth and 

Social Equality there is a property conflict and between Social Equity and Environmental 

Protection there is the development conflict. While he advocates for a position at the center of 

the triangle as ideal, Campbell realizes the practical impossibility of such a position and 

advocates for individuals to “orient themselves in the triangle” (Campbell 1996, 309).  

 

 

Illustration 1.2: The Planner’s Triangle (Campbell 
1996, 298). 

 

 

 

As a significant challenge to Campbell and the Brundtland Commission’s model of 

sustainability, Reuben McDaniel Jr. and Holly Jordan Lanham view sustainability through the 

lens of complexity science which “helps one view sustainable development not as a goal that can 

be reached through the achievement of balance but as a dynamic process of continuous 

evaluation, action and re-evaluation.” The pursuit of sustainability is therefore more akin to a 

Complex Adaptive System (CAS). According to McDaniel and Lanham a CAS is composed of 

five main characteristics. 1) Diverse agents have the ability to learn, 2) The relationship between 
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agents is nonlinear, 3) They exhibit patterns of self-organization, 4) They display emergent 

properties, and 5) They co-evolve with their environment (McDaniel and Lanham 2010, 53). 

While the authors had the larger scale of urban planning in mind, we might also apply the idea of 

Complex Adaptive Systems to individual works of architecture. Not only could the object, the 

building, be flexible to change, the social systems that manage it must also be adaptable. There 

are several examples in the literature explored in Chapter 4 that highlight this explicitly. Even 

when the building is designed with a demountable wall system, if there is not an ample stockpile 

of replacement panels and sufficient training of the inhabitants in either the possibilities for 

change or the know-how to make it happen, the system will fail to be fully utilized. 

 Despite the existence of competing models for conceptualizing sustainability (there are 

certainly more than the three briefly mentioned here), this pluralism provides an important 

feedstock of frameworks to critically evaluate the pragmatic usefulness of a given problem 

(Moore 2010, 5). In the end, as Frederick Jamison has argued, the important thing is not that we 

have perfected the philosophical model but that we have tested it through change-oriented 

research (Jamison 2010, 72). Architecture, as a discipline, is certainly change-oriented, but 

disturbingly uncritical in terms of documented assessment.  

The gulf between architectural hypotheses and analyses became abundantly clear while 

preparing to conduct this study. My initial impression was that there just wasn’t much written 

about this type of architecture and my understanding of the genre was limited to serendipitous 

discovery of texts and case studies. By digging deeper into the literature I expected to find a 

wealth of lessons learned from the field. Instead, I found that the subject of change in 

architecture was not only linguistically disjointed, but offered very little critical reflection on 

what had been proposed and built.  

I began researching the topic by using the phrase transformable architecture. Searching 

for this phrase presented several important problems. One, there is very little peer-reviewed 
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literature specifically addressing the subject using this combination of terms. Second, there is a 

profusion of related and ill-defined terms in use for both transformable and architecture. 

Transformable is related to both general descriptive terms like adaptable, animated, flexible, 

kinetic, reconfigurable and responsive as well as to the various methods employed to 

accommodate a change of form like deployable, intelligent, manipulable, rotating, smart, and 

others.  Similarly the term architecture is closely related to the terms building, design and 

structure but is also used by many fields not directly related to the design of buildings, especially 

chemical and computer engineering. Added to this frustration is the fact that architects and 

theoreticians have used this constellation of terms (adaptable, animated, collapsible, deployable, 

enabling, evolutionary, flexible, intelligent, kinetic, manipulable, mutable, open-system, 

portable, protean, reconfigurable, responsive, revolving, smart, and transformable) nearly 

interchangeably. It became clear when trying to explain my research for this study to colleagues 

that it was necessary to clarify these terms. 

This study, therefore, sets out to trace the evolution of four terms (adaptable, kinetic, 

responsive, and transformable) through the published literature to understand how, when and 

why the terms have been used to describe various elements of the built environment. 

Understanding these projects in their historical context sheds light on why designers have 

employed such strategies. To this end, this study is guided by the following four research 

questions: 1) How have the terms been understood through time? 2) What rationales have 

designers, architectural journalists and critics indicated for each term? 3) What types of projects 

are described by each term? 4) Is the frequency of terms over time linked with certain kinds of 

contextual shifts or events? 

ASSUMPTIONS 
As a check against potential bias, I briefly describe my personal motivations for pursuing 

this work. I have already divulged that my professional training has predisposed me to privilege 
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technical solutions to sociotechnical problems. As a professional designer I remain committed to 

the potential of architecture to contribute to the betterment of humankind, but recognize the need 

to temper its technological enframing1 by integrating it more fully with the social arts and 

sciences. 

LIMITATIONS 

The primary limitation on the study is the accuracy and comprehensiveness of the search 

engines used. The Avery Index of Architectural Periodicals, the dominant search engine for the 

discipline, is limited in three important ways. One, it narrows the field of all possible articles to 

only those concerning the history and practice of architecture, landscape architecture, city 

planning, historic preservation and interior design and decoration. Second, the index’s 

“comprehensive listing” only goes back to 1934 with “selective coverage” back to 1741. Third, it 

is unclear how thorough the full-text search is.  

Similarly the book search is also critically limited. While full-text searches are beginning 

to come online via Amazon® and Google® these are still highly unreliable due to the fact that 

only a small portion of all written text (around 4% according to Google) have been digitized. 

Those books included in this study either contain the search term in the title or subject line or 

have relevant portions known previously to me through prior research. 

Fortunately, Google® has digitized all U.S. patents and made them available through 

full-text searches online. They have also begun doing the same for international patents as well, 

which presents a future avenue of research, but they still have much work to do in this area. 

                                                
1 I am invoking Martin Heidegger ‘s term, enframing (or ge-stell in German) to mean not merely within which h   
discipline operates but the very potential that architecture can summon forth (Heidegger and Lovitt 1977, 19-35). 
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DELIMITATIONS 

This study is also delimited by a number of important factors. First, it is important to 

recognize that it is the work of a single author and as such is subject to interpretive bias based on 

my own interests and idiosyncrasies. As an architectural designer it is quite possible I have 

inadvertently ignored projects of concern to the subject and paid more attention to some at the 

expense of others. I am fully aware that engineers of various stripes may be familiar with worthy 

projects that did not show up due to the boundaries placed on searching within the architectural 

literature. Second, the literature has been limited to English text only and there is likely still 

much to learn from various German, French, and Japanese articles that did not include a parallel 

translation within the article.  

Third, the most important delimitation on the study is the selection of terms investigated. 

In the end four terms (adaptable, kinetic, responsive and transformable) were chosen based on a 

screening for relevancy and reasonable quantities of articles that could be reviewed in a 

reasonable time frame. However, many other terms could have also been pursued including: 

animated, collapsible, deployable, enabling, evolutionary, flexible, intelligent, kinetic, 

manipulable, mutable, open-system, portable, protean, reconfigurable, revolving, and smart. 

Other terms might also emerge as this research project continues.  

SIGNIFICANCE OF THE STUDY 

This study contributes to the existing literature in several important ways. One, it 

provides a thorough literature review of these four terms. Second, it provides clear evidence that 

this is an important avenue for scholarly research that has not previously received sufficient 

attention by the academic community.  And finally, this study lays out a number of important 

avenues for future research to be conducted by myself and other researchers. 

This chapter has laid out the need for architecture to be more adaptable, kinetic, 

responsive and transformable and for there to be a serious investigation of the topic. It should 
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also be clear by now that this study, while an important first step, is limited by a number of 

important factors that the reader should keep in mind.  
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CHAPTER 2: LITERATURE REVIEW 

The following literature review includes several bodies of knowledge that have 

significantly contributed to this study. First I present a summary of the architectural discourse 

related to change.  Next I consider the literature from the field of linguistics that has to do with 

synonymy and the changing meaning of words. In the final section of this literature review I 

locate this study within the general field of linguistics. 

 

Architectural Discourse Related to Change 

This subchapter presents a number of theoretical perspectives related to change from the 

architectural discourse that were collected prior to conducting this study. From this, one 

conclusion is certain. The goal of accommodating change in architecture is not a new 

phenomenon. Since prehistoric times humankind has continually reshaped our buildings to suit 

changing needs. To varying degrees of success, hundreds of examples exist throughout history 

including non-moderns like the American Plains Indians, Bedouin Nomads, and moderns such as 

Archigram, the Metabolists, Utopie and many others. 

The Great Plains Native Americans’ tipis provide an excellent model of an adaptable, 

kinetic, responsive and transformable domicile that can react to changing conditions. Not only is 

it portable, but can quickly be modified via operable flaps to adjust for changes in the weather 

(Laubin, Laubin, and Vestal 1977, 136-137). Similarly the wool tents of the Bedouins have a 

dynamic porosity which expands during the heat of the day to allow for ventilation and swell to 

become watertight in the event of rain (Hatton 1979, 81). 
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Illustration 2.1: The Transformation of the American Tipi to Its Climate (Laubin, Laubin, and 
Vestal 1977, 136-137). 

Numerous 20th Century architects worked to translate the brilliance of these ancient 

works into contemporary materials and process. Cedric Price’s proposal for the Potteries 

Thinkbelt was an “enabling” educational facility that consisted of a series of rooms placed on 

tracks that could recompose the learning environment as changes in numbers of students and 

pedagogies occurred over time (Price 2003). 

Archigram (Peter Cook, Warren Chalk, Dennis Crompton, David Greene, Ron Herron & 

Mike Webb), an association of Price’s former students, took this idea of flexibility to a whole 

new level during the 1960s. Their "emancipatory" solutions ranged from  the  scale of the 

individual (Suitaloon) to the scale of the city (Plug-in City). Chapter 2 "Expendability and the 

Consumer" from Archigram 3 includes an essay by Warren Chalk about housing envisioned as a 

consumer product. Ultimately the group’s work provides poetic rather than practical guidance for 

such architecture. The provoacative illustrations, however, have inspired untold numbers of built 

works intended to free humanity from the shackels of permanence (Cook and Archigram 1999). 
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Illustration 2.3: Plug-in City and Suitaloon (Cook and Archigram 1999, 36 & 81) 

Synchronously, the work of the Japanese Metabolists, particularly Kisho Kurokawa, 

sought to create architecture based on various durabiities (powers of 5).  His strategy for the 

Nakagin Capsule Tower used cubic modules that “temporarily” attach to a central structure 

(Kurokawa 1977).  

 

 

 

 

Illustration 2.4: Nakagin Capsule Tower (Bergdoll 
et al. 2008, 144-145). 
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Stewart Brand picked up on the metabolic rate of buildings when he later proposed his 

version of time sensitive architecture. His “Shearing Layers of Change” are composed of six S’s: 

Site (eternal), Structure (30 to 300 years), Skin (20 years), Services (7-15 years), Space Plan (3 

years), and Stuff (daily). Also according to Brand there are three roads for architecture. The first 

is low-road. These are vernacular buildings without a sense of preciousness about them that are 

easily but wastefully renovated over time for new and unexpected functions.  

 

 

 

Illustration 2.5: Shearing Layers of Change 
(Brand 1994). 

 

 

At the opposite end of the spectrum are high-road buildings. This category is typified by 

monuments—buildings that will remain the same indefinitely and are highly resistant to change 

but are also full of cultural value and therefore require human functions to fit within no matter 

how badly. Then there are no-road or magazine buildings. According to Brand, this is 

unfortunately where a majority of architectural projects find themselves. These are buildings that 

are neither open to renovation nor significantly meaningful to justify strict preservation (Brand 

1994). 

In answer to high-road and no-road inflexibility, a number of architects have also worked 

towards the production of customizable prefabricated systems. Frank Lloyd Wright’s Usonian 

Automatic and Text-tile Block houses, Gropius and Wachsmann’s Packaged and Panel House 

and Partition Systems, as well as Oscar Leo Kaufman’s 24 interchangeable panel homes, present 

carefully considered units that can be reconfigured to suit a particular client’s needs. In 2008 the 
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Cellophane House by KieranTimberlake offered a highly transparent envelope but in place of 

steel and glass, uses a double wrapping of their NextGen SmartWrap™ and commercially 

available structural aluminum framing. In concept, traditional infill materials would be used as 

determined by the needs of the site and owner (Bergdoll et al. 2008).  

Illustration 2.6: General Panel House and Cellophane House (Bergdoll et al. 2008, 80 & 224). 

There has been recent rash of “smart” or “intelligent environments” developed by the 

Kinetic Design Group (KDG) at MIT under the leadership of Michael Fox and the Animated 

Work Environment (AWE) under the direction of Keith Green at Clemson University.  The 

various proposals of KDG focus primarily on the incorporation of robotics to create responsive 

architecture (Kinetic Design Group 2010). So too, the work proposed by AWE relies on complex 

robotic controls to actuate change rather than relying on the intrinsic qualities of the materials to 

allow for change when necessary (Houayek, Green, and Walker 2009).  
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Illustration 2.7: Animated Work Environment 
(Houayek, Green, and Walker 2009). 

 

 

Extra-architectural approaches to functional shape-changing are presented in Per 

Mollerup’s Collapsible: The Genius of Space-Saving Design which serves as a catalog of such 

structures in product design. Numerous examples of stressing, folding, creasing, hinging, rolling, 

sliding, nesting, inflating and fanning mechanisms provide a rich source of strategies that have 

only rarely been employed in architecture for tents and sports stadiums (Mollerup 2001).  

 

 

Illustration 2.8: Iris Dome (Hoberman 2012) 

 

 

 

Likewise, Chuck Hoberman’s auxetically transformable sculptures and toys, through a 

complex arrangement of parts and hinges, uniformly change shape. At the scale of architecture, 

his Iris Dome proposes a stadium covering that opens like a camera lens to allow varying 

amounts of sunlight and/or rain to enter (Hoberman 2012). 

In addition to these precedent studies there is a developing body of literature focused on 

shifting the paradigm of sustainability from one primarily focused on energy efficiency to a more 

holistic look at generationally sensitive solutions.  McDonough and Braungart’s, Cradle to 
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MEETING, VIEWING, PLAYING. As Laura urgently needs to work on her research 
proposal, she imagines COMPOSING best defines her needs and engages that icon. 
Quickly and steadily, four ribbons descend from the ceiling, each embedded with a 
computer screen arrayed at eye level when seated at the work surface [fig. 2].  

 
fig. 2: AWE concept - COMPOSING  

 

The four screens light-up and a keyboard and mouse pop up from the work surface. In 
the short time that AWE sets itself up for COMPOSING, Laura discovers a toggle 
option marked SMART / PROGRAM and decides on toggling SMART mode. Nothing 
happens; that is, until Laura has organized her printed materials and coffee cup on 
AWE’s work surface and sits before its array of four lit screens. Laura takes notice of 
a slowly moving curtain encircling one end of AWE’s work surface to provide 
privacy and sound dampening for COMPOSING. Laura’s scientific mind correctly 
infers that AWE, in its simple intelligence, has recognized that she is presently seated, 
COMPOSING, and so is likely to require this kind of gentle enclosure to facilitate her 
work. She also senses that AWE has adjusted its overhead lighting to facilitate her 
focused work. But the desk is too low for Laura’s height. Laura moves her hand 
towards the work surface where she sees the outline of a hand, marked RISE, at which 
point the surface rises to a height at which Laura is comfortable. The surface stops 
rising when Laura removes her hand. Laura now presses and holds the COMPOSING 
button to save this particular setting and then types “Laura – Research Presentation” 
to define this personal setting. At a later occasion, Laura can simply press 
COMPOSING to return AWE to this configuration. 

Laura now assigns four digital documents to the four digital screens: two screens 
display the two most important articles, a third displays the video, and the fourth 
screen displays the titles of some non-digital documents Laura is using to compose 
the presentation – her handwritten conference notes, nine printed articles, and four 
books. Laura clicks on the title of a particular printed article she’s soon to need, and 
the screen reports to her that this article (with attached RFID tag), is located in slot-24 
of AWE’s physical filing system. The lit door over file slot-24 helps Laura quickly 
locate and retrieve the article.  

Laura now touches, one at a time, the two screens displaying the two most important 
articles for her proposal and these, in AWE’s simple intelligence, follow Laura’s 



 
 

 17 

Cradle: Remaking the Way we Make Things is the primary text on this philosophy of design.  

Expanding product design’s emphasis on aesthetics, performance and cost, the authors add life 

cycle assessment, the elimination of known and/or potentially harmful chemicals, and potential 

reusability and recyclability to the mix of criteria for new products (McDonough and Braungart 

2002). 

These projects and theories present a wide variety of strategies for accommodating 

change in architecture.  What is particularly surprising about this serendipitous collection I have 

assembled over several years of casual research is the absence of many of them from the 

following research project. This is, of course, due to the terms designers have chosen to describe 

what it is that they are doing, often coining their own term, to stand out from their peers. It is 

simply not possible to fully explore every term that has been used, however, the following study 

contributes by starting with four terms that have been used by a number of people as the first 

stage of exploring other terms as time and resources allow over time.  

The relationship between these terms is partially explained by various approaches to 

meaning. The following section begins to shed some light on this matter but further research in 

this area is still required. 

Linguistic Theories Related to Synonymy and Meaning 

By no measure am I a linguistic scholar. However, for this study the problem of meaning 

and synonymy have necessitated that I delve into these murky waters and attempt to situate this 

project among several opposing approaches.  

Gerda Hassler’s book chapter entitled “Lafaye’s Dictionnaire des Synonymes in the 

History of Semantics” was particularly helpful in explaining the post-Enlightenment positivists’ 

approach. Pierre Benjamin Lafeye, following the lead of Gabriel Girard, Nicolas de Beauzée, 

Johann August Eberhard, Roubaud, Dœderlein, Romani and Blair, attempted to establish a 

theory of synonymy. Key to this theory is the conviction that the Darwinian evolution of 
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language results in each word having its own value that can be differentiated from those similar 

in meaning.  According to Lafeye there are three classes of synonyms. The first class is made of 

words with different roots. The second class includes those words that have the same roots but 

have grammatical modifications. The third class is similar to the first, except that the roots are 

derived from different languages. In addition to these classes Lafeye asserted that there are 

degrees of synonymy. Similar to Venn diagrams, each word, symbolized by a circle, overlaps 

others.  It is even possible that one circle fits wholly within another but the two are still 

distinguishable from one another. Lafeye also recognized that meaning in a living language 

changes over time and the link between terms is time-dependent. According to Hassler, Carl 

Abel developed a similar notion but suggested that the entire lexicon might be made up of a 

complex chain of circles (Hassler 1999, 35).  

 

 

 

 Illustration 2.9: Lafeye’s Circles of Synonymy 
(Hassler 1999, 35) 

 

 

 

 

This kind of comparative lexicography is still practiced today, as illustrated by the Visual 

Thesaurus® by Thinkmap®. 

 
“The Visual Thesaurus creates an animated display of words and meanings — a 

visual representation of the English language. The Thinkmap visualization places your 
word in the center of the display, connected to related words and meanings…The Visual 
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Thesaurus moves beyond strictly synonyms to display and animate connections among 
word definitions, multiple word meanings, and even antonyms” (Thinkmap 2012). 

 

Illustration 2.10: Visual Thesaurus® Map of Research Terms (Thinkmap 2012) 
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According to Hassler, Lafeye’s method of distinguishing meaning a priori predates the 

structuralism later supported by Saussure, Lévi-Strauss and Chomsky (Hassler 1999, 35). 

Saussure is considered the founder of structural linguistics which views language as the 

“repository of discursive signs shared by a given linguistic community…[where] each basic unit 

of language is itself the product of differences between other elements within the system” (Audi 

1999, 882). Claude Lévi-Strauss, the founder of structuralism, extended this organizational logic 

to social relationships. Noam Chomsky later used structuralism to establish his Theory of 

Universal Grammar, an “innate set of linguistic principles shared by all humans” (Audi 1999, 

138). 

The clarity of structuralism has provided various disciplines with an epistemological 

order that has been quite useful and the act of definition has been one of the most important 

pursuits for many sciences. According to Peter Caws definitions are a “necessary factor if the 

scientific structure is to have coherence and unity” and are established in three orders—

historical, logical, and heuristic (Caws 1959, 203). Caws also argues that definitions serve five 

important functions in the development of scientific constructs—the grounding of constructs in 

observation, their [construct] descriptive interrelation, the development of logico-mathematical 

calculi, the interpretation of these calculi, and the provision of precise, quasi-mathematical 

relations between the constructs themselves (Caws 1959, 201). 

Thomas Hughes applied structuralism to the development of science itself and in 1962 

published his highly influential work entitled The Structure of Scientific Revolutions. In this book 

Kuhn argues for the primacy of successive, though non-linear, scientific “paradigms” that set the 

agenda for “normal science” (Kuhn 1962). For the field of architecture we might consider the 

dominant “paradigm” to be the conventional construction of the time and “normal science” to be 

those activities that aim to improve the methods of this construction. A good example of a 

“paradigm shift” would be the transition from heavy timber construction to 2x stud construction.  
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Various critiques, however, have challenged the dominance of structuralism and the 

grand claims of modernism. One of the most damning indictments came from Michel Foucault 

who claimed that structuralism supports “institutional roles of knowledge and power in 

producing and conserving particular ‘disciplines’ in the natural and social sciences…that 

collectively serve to ‘normalize’ the individual subject (Audi 1999, 883). The definitions and 

categories offered by elites, therefore can serve as a tool for establishing unequal power relations 

that the definer may use to unjustly subdue others.  

In The Order of Things: An Archaeology of the Human Sciences Foucault highlights the 

fallacy of classification. “We may wish to draw a dividing-line; but any limit we set may perhaps 

be no more than an arbitrary division made in a constantly mobile whole” (Foucault 1970, 50). 

To illustrate the point he asks, 
  

“When we establish a considered classification, when we say that a cat and a dog 
resemble each other less than two greyhounds do, even if both are tame or embalmed, 
even if both are frenzied, even if both have just broken the water pitcher, what is the 
ground on which we are able to establish the validity of this classification with complete 
certainty? On what ‘table’, according to what grid of identities, similitudes, analogies, 
have we become accustomed to sort out so many different and similar things? What is 
this coherence – which, as is immediately apparent, is neither determined by an a priori 
and necessary concatenation, nor imposed on us by immediately perceptible contents? 
For it is not a question of linking consequences, but of grouping and isolating, of 
analysing, of matching and pigeon-holing concrete contents; there is nothing more 
tentative, nothing more empirical (superficially, at least) than the process of establishing 
an order among things” (Foucault 1970, Preface). 

  

Foucault also suggests in The Order of Things that beginning in the 16th century (the 

advent of modernism, the foundation upon which structuralism stands) the relationship between 

words and the things they represent began to change. He argued, 
 

"Things and words were to be separated from one another. The eye was 
henceforth destined to see and only to see, the ear to hear and only to hear. Discourse was 
still to have the task of speaking that which is, but it was no longer to be anything more 
than what it said...In the seventeenth and eighteenth centuries, the peculiar existence and 
ancient solidarity of language as a thing inscribed in the fabric of the world were 
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dissolved in the functioning of representation; all language had value only as discourse" 
(Foucault 1970, 43).  

 
As I argue in my conclusion, the disconnect between things and words is so great in the 

architectural “discourse,” as documented through my investigation of four similar terms, that 

even this most basic value of language is in serious jeopardy in our field. This is where social 

constructivists offer a useful way forward. Extending Wiebe Bijker and Trevor Pinch’s concept 

of closure from technologies to language (which is one kind of technology) provides a tentative 

solution to the problem of definition. 

“Closure occurs in science when a consensus emerges that the “truth” has been 
winnowed from the various interpretations; it occurs in technology [including language] 
when a consensus emerges that a problem arising during the development of technology 
has been solved. When the social groups involved in designing and using technology 
decide that a problem is solved, they stabilize the technology. The result is closure. 
Closure and stabilization, however, are not isolated events; they occur repeatedly during 
technological development...[and] various groups will decide differently not only about 
the definition of the problem but also about the achievement of closure and stabilization” 
(Bijker and Pinch 1987). 

 
This study attempts to take advantage of the strengths of structuralism, post-

structuralism, and social constructivism while minimizing the pitfalls of each. Structuralism 

provides a basis for establishing tentative relationships among words. Structuralisms weaknesses, 

as post-structuralists have convincingly argued, are that this approach may establish privileges 

for some at the expense of others or might limit the deep realm of meaning words my have over 

time. On the other hand post-structuralism, when taken to an extreme, dissolves into an 

unproductive relativism. Social constructivism is plagued by the uncertainty associated with the 

fragile agreements established among a small group of people for a limited amount of time. It 

does, however, offer us a way to engage one another in meaningful conversation. 
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My aim therefore is not to provide the reader with authoritative definitions (and therefore 

prop myself up as an authority) but rather to present you with as much evidence about the origins 

and subsequent meaning of the four terms as I have been able to assemble so that a true dialogue 

about these terms might be initiated. By stabilizing, no doubt temporarily, the meaning of these 

terms, we might be able to communicate more effectively.  
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CHAPTER 3: METHODOLOGY & METHODS 

In this chapter I outline the purpose of the study, the research questions pursued, and the 

methodology employed. I also explain the relevant context of the study, the units of analysis, the 

role of the researcher, and disclose my potential biases. I then describe in detail the specific 

methods employed and how the data was analyzed.  

The purpose of the inquiry is to discover a wide array of projects through time in order to 

understand what people have meant when using these terms and to search for implicit causes for 

designing projects with greater sensitivity to change. As listed in the introduction, the following 

four research questions have evolved somewhat over the course of the study, but have helped 

establish the most appropriate methodology: 

 1) How have the terms been understood through time?  

2) What rationales have designers, architectural journalists and critics indicated for 

each term?  

3) What types of projects are described by each term?  

4) Is the frequency of terms over time linked with certain kinds of contextual shifts 

or events? 

Methodology 

Answering these questions suggested the need for using a critical constructivist lens 

because a wide number of authors needed to be placed in conversation with one another by 

comparing certain aspects through time. By “critical constructivist” I am referring to the 

epistemological position that assumes knowledge to be fundamentally a social construction, but 

recognizes that all voices are not equal, thereby avoiding the decline into unproductive relativism 

(Bijker, Hughes, and Pinch 1987). This position is apropos for this study precisely because it 

engages a great many voices, but does so in a way that highlights both the convergences and 



 
 

 25 

disjunctions between them in an effort to move the discussion productively forward. The various 

“rationales” that organize the review of each term are closely related to what Wiebe Bijker called 

“technological frames” that are used by various “relevant social groups” (Bijker 1987). 

According to Bijker,  
  
“the meanings attributed to an artifact by members of a social group [in this case 

architects and architectural journalists] play a crucial role…[and] the technological frame 
of that social group structures this attribution of meaning by providing, as it were, a 
grammar for it. This grammar is used in the interactions of members of that social group, 
thus resulting in a shared meaning attribution” (Bijker 1987). 

This is precisely one aim of this study—to begin to understand these specific groups’ 

grammar and attempt to identify subgroups that share a common frame of interpretation through 

their  “rationales” and language. To this end, illustration 3.1 graphically represents the overall 

research design. In the end, the findings and conclusions presented here provide a platform for 

developing a theory that will be tested in subsequent research suggested under “future avenues of 

research” in the final chapter. 

 

Illustration 3.1: Research Design 

Adaptable!
   Journal Articles!
   Books!
   Patents!

Researcher, !
Joshua Lee!

The Literature!

Responsive!
   Journal Articles!
   Books!
   Patents!
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   Journal Articles!
   Books!
   Patents!
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   Journal Articles!
   Books!
   Patents!

Grounded Theory!
Content Analysis 
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Guide & Key 
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Project Types!
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Environmental milestones!

Major world events!

Political cycles!
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The basic unit of analysis for this study is the work produced by each author. It is 

assumed that each article, even if written by a collection of people, is logically consistent. 

Similarly, single or co-authored books make a coherent argument. The same is true for patents. 

Some publications, however, are not as unified and present inconsistent or even opposing 

viewpoints. Therefore, edited volumes, like specially-themed journals or conference proceedings 

are broken down into their respective chapters so it is clear who is saying what. 

Initially I intended to review only peer-reviewed literature. Unfortunately, the near 

absence of articles related to the topic was so scarce that it became clear that other sources must 

be included. After opening the search up to popular architectural periodicals, it was necessary to 

systematically organize these sources. To synthesize the vast amount of source data, I have 

chosen to use grounded theory.  This systematic methodology assumes an inductive approach to 

understanding through content analysis with the ultimate aim of producing theory about a 

phenomenon. I have employed open coding, Straus & Corbin’s “process of breaking down, 

examining, comparing, conceptualizing and categorizing data” (Strauss and Corbin 1994, 61). 

From this process categories, subcategories and causal conditions emerged from my reading of 

the literature. This was a fluid process that developed and evolved as the literature from each of 

the four terms was reviewed. For each article the text that suggested a rationale for each project 

was recorded in a database and classified by one of the main categories. 

The main categories, also called concepts by Straus and Corbin, are the five rationales 

marked with uppercase Roman numerals in the outline that follows. At first the “sustainability 

triangle” of social, environmental, and economic concerns discussed in the previous chapter, 

provided a starting place for organizing the literature, but it became clear that other rationales 

were also present.  Thus the aesthetic/metaphorical and technical rationales were added. The 

names of these two final categories, however, changed over time to better reflect the content that 

falls under them.  
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This content was formed by a running list of “causal conditions,” generalized excerpts 

from the text that make up the Arabic numbers in the outline below. These were grouped 

together under the lowercase Roman numerals and then “dimensioned” following Straus and 

Corbin’s methodology along a number of scales. This formed the various subcategories marked 

by letters. This technique was most successful with the social rationales, which are arranged on a 

scale of number of participants; the environmental rationales, which are on a scale of control 

between natural and human forces; and the economic rationales, which are on a time scale.  
 
 

I. Aesthetic / Metaphorical Rationales 
a. Aesthetic effect 

i. Sensorial Effect  
1. Light 
2. Color 
3. Form (Frozen Music) 

ii. Communicate a message 
1. Prestige 
2. Values 

iii. Poetic variation 
iv. Sense of wonder 

b. Metaphorical representation 
i. Direct metaphor 

1. Software 
2. Living entities 
3. Puzzle Boxes 

ii. Figuratively animated 
1. Environmental phenomena 
2. Social phenomena 

II. Social Rationales 
a. Household Scale 

i. Changes in household composition  
1. Children born 
2. Children leaving 
3. Elder care 

ii. Changes in household circumstances 
1. Income 
2. Age  
3. Ability (includes accessibility concerns) 

iii. Changed preferences  
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1. Open vs. closed plan 
b. Community/Organizational Scale 

i. Sensitivity to initial conditions 
1. Social Equity 
2. Participation 

ii. Changes in function 
1. Temporary 
2. Long-term 

c. Societal Scale 
i. Crime 

ii. War 
iii. Zeitgeist 

1. Cultural attitude shift 
2. Professional shifts in focus 

iv. Demographic Shifts 
III. Environmental Rationales 

a. Climate conditions 
i. Temperature 

ii. Wind 
iii. Daylighting  
iv. Precipitation 

b. Site conditions 
i. Legal boundaries 

ii. Views 
iii. Context 

IV. Economic Rationales 
a. Initial 

i. Construction costs 
1. Material costs 
2. Labor costs 
3. Shipping costs 

b. Operating 
i. Attract customers 

ii. Save on energy costs 
iii. Improve efficiency or utilization 
iv. Renovation Savings 
v. Reduce the number of structures over time 

V. Technical Rationales 
a. How-to 
b. Description 
 

In Chapter Four, each of the four terms investigated roughly follows the structure of this 

outline. The reader, therefore, can easily trace the contribution of each term to the wide array of 
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rationales provided by the literature. Through this analysis the words of others have provided a 

much richer set of rationales than any single contributor and uncovered many unanticipated 

reasons for why these projects may have been designed to be adaptable, kinetic, responsive or 

transformable. 

It is important to remember that the individual voice of the researcher, as in all scientific 

work, plays a significant role (Latour 1987). This study is the work of an individual, a designer 

who freely admits a professional interest in the subject matter. Since resources would not allow 

for a second coder of the data, which would provide inter-rater reliability of how the codes have 

been assigned, a certain amount of skepticism is encouraged. For this reason I have included 

extensive quotations from many sources in an attempt to be transparent about what constitutes 

the various rationales and allow the reader the opportunity to judge the appropriateness of my 

characterizations and perhaps find other possible groupings. 

Methods 

The specific methods or tactics used for this study began with selecting the four specific 

terms to investigate. A list of terms was generated from several book titles and terms that 

appeared in previous research I conducted on the subject. See Table 3.1. This initial set was 

narrowed to “adaptable,” “kinetic,” “responsive,” and “transformable” based on the ability to 

reasonably limit the results (between 20-200 articles) to a number that could be covered during 

the time constraints of this study without using dissimilar search constraints. For example, 

“adaptive” is a term of great interest but using it without ignoring “adaptive use” or “adaptive 

reuse” resulted in 8,869 articles. To a lesser degree “flexible” resulted in 431, but this term was 

also deemed unfeasible within the time constraints of this study. Other terms like “animated,” 

“collapsible,” “convertible,” and “deployable” are also of interest but did not provide sufficient 

quantities of articles to present a useful range of motivations or upon an initial scan for relevancy 
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to the topic, did not warrant inclusion. For example, many “animated” articles had more to do 

with representation techniques such as computer animations and the like. 
 

Table 3.1: Avery Index Initial Term Results 
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Total Periodicals 82 8869 54 16 34 9 431 51 128 37 

# Peer-reviewed 3 288 8 1 0 0 36 2 31 0 

 

Three main search categories were performed for each of these four terms, 1) journal 

article search 2) book search, and 3) patent search. Published articles were found using the Avery 

Index to Architectural Periodicals’ full-text search. Keywords used for this search included 

“adaptable,” “kinetic,” “responsive,” and “transformable.” It is important to note that this 

database is limited in three important ways. One, it narrows the field of all possible articles to 

only those concerning the history and practice of architecture, landscape architecture, city 

planning, historic preservation and interior design and decoration. Second, the index’s 

“comprehensive listing” only goes back to 1934 with “selective coverage” back to 1741. Third, it 

is unclear how thorough the full-text search is. The initial results of this search were limited to 

include only peer-reviewed journals. This, however, proved a significant challenge to the 

proposed study since three of the four terms had no or only a few results. This is, in itself, and 

important finding of the research and suggests that scholars have not seriously taken up the topic.  

It was then decided to include all architectural periodicals. While the general lack of rigor 

of these additional sources is evident, they did help get at the central research question about 



 
 

 31 

how the terms have popularly been used over time. Articles not coded are either in non-English 

languages without an adjacent translation, were not received or available through interlibrary 

loan due to an insufficient listing, or were erroneously labeled by the search engine as including 

the term in the text when in fact it did not (this was especially true for the past two decades of the 

responsive literature). 

Table 3.2: Document Search Term Results 

 Peer-Reviewed All Articles Patents Books Total Coded 

Adaptable 3 82 6 2 70 

Kinetic 2 51 1 2 50 

Responsive 31 128 1 2 80 

Transformable 0 37 4 2 29 

 
The second category, the book search, was limited to those works that used these specific 

terms and filtered for relevance.  Since full-text searches are still in their infancy for books, this 

search was conducted using the University of Texas Library’s catalogue search with results 

limited to the architecture library using each of the search terms. This search was supplemented 

by also searching Amazon.com®, and Google Books®.  Though not by design, two books were 

reviewed for each term. Adaptable included chapters from Anpassungsfähig Bauen: Adaptable 

architecture, the proceedings of a conference held in 1974 at the Institute for Lightweight 

Structures (Otto et al. 1975), and The Adaptable House (Friedman 2002, xx). Kinetic included 

Kinetic Architecture (Zuk and Clark 1970) and Designing Kinetics for Architectural Facades 

(Moloney 2011). Responsive included The Responsive House, the proceedings of a conference in 

1972 at MIT (Allen 1974), and Responsive Environments: Architecture, Art & Design (Bullivant 
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2006). Transformable included the “Transform” chapter of Flexible: Architecture that Responds 

to Change (Kronenburg 2007) and Transformable and Kinetic Architectural Structures: Design, 

Evaluation and Application to Intelligent Architecture by one of Kronenburg’s doctoral students 

(Asefi 2010). 

The third category, a patent search, was conducted as a check against the architectural 

literature using Google Patents®. To limit the results to the built environment the following 

phrases were used: “adaptable+architecture,” “adaptable+building,” “adaptable+structure,” The 

initial search results provided 37 hits for the first search, seven hits for the second, and 117 for 

the third. Of these results only six remained after screening for relevance to architectural 

applications. In a similar fashion the search terms “kinetic+architecture,” “kinetic+building,” 

“kinetic+structure,” “responsive+architecture,” “responsive+building,” “responsive+structure,” 

“transformable+architecture,” “transformable+building,” and “transformable+ structure,” were 

screened for relevance to the built environment. By built environment I broadly mean those 

artifacts and social contracts that fall within the work of architects, landscape architects, 

preservationists, and city planners, as well as civil and structural engineers. Many of the patents 

not included were in the realm of chemical or computer engineering. 

Table 3.3: Patent Search Term Results 

 Architecture Building Structure Post-Screen Total 

Adaptable 37 117 7 6 

Kinetic 2 0 45 1 

Responsive 5 1 354 0 

Transformable 2 0 76 4 
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After filtering out the irrelevant results from the patent search a spreadsheet was created 

for each term that included all three categories. The range is therefore not limited to various 

types of buildings but also includes landscapes, codes, infrastructure, and installations. 

The first coding method was carried out only on the first term, adaptable, to help 

establish the coding guides used for the subsequent terms. Using MAXQDA qualitative data 

analysis software each article was scanned to PDF (Portable Document Format) with OCR 

(Optical Character Recognition). Then using MAXQDA’s add-on MAXDictio, I created a word 

frequency list of every word that appeared in all of the articles. This list was then sorted from 

highest frequency to lowest. I then began to record terms that seemed most relevant to the 

research project. I screened for main categories using the terms listed above and their variants 

(adaptable, adaptability, convertible, transformable, etc.), building types (housing, homes, 

museum, theatre, etc.), building elements (roof, wall, floor, etc.), potential rationales (disabled, 

storage, mobile, etc.) and whether or not there may be a link to sustainability (sustainable, green, 

wind, energy, etc.). This proved to be a useful exercise in setting up the second set of coding but 

it proved difficult to get at the context that each term appeared. Screenshots of this coding 

exercise are illustrated in Appendix A.  

The second method used a thematic approach to coding (Strauss and Corbin 1994). Each 

source was read and coded by hand, documenting the primary and secondary terms employed, 

definition of terms provided, year, author, case, designer(s), client, manufacturer, location, 

project type, element, rationale, and relationship to sustainability if provided and compiled in an 

excel spreadsheet for ease of reference and comparison. See Appendix B. 
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As the data was entered, rationales and project types were summed both in total by term 

and by decade. This information was used to test the original hypothesis that these terms would 

clearly illustrate an increase of interest during periods of widespread existential uncertainty, such 

as the period surrounding WWII, the late 60s, and after the attacks on September 11, 2001. As is 

shown in Chapter 4, this is not the case so additional hypotheses were posed and tested for 

potential correlation between the frequency of the terms used with larger social context. 

Great effort has been made to be as thorough and consistent as possible during the 

research but occasional errors in judgment are surely present. However, the method used is 

believed to be robust enough for the reader to generally rely on the author’s judgments or, if 

desired, explicitly detailed enough for one to test these findings independently. 

Chapter three has provided specific information about how this project has been 

conducted. With this understanding of the process in mind, chapter four will present the findings 

of the research. 
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CHAPTER 4: AN EVOLUTION OF TERMS 

As stated in the previous chapters, the purpose of this study is to trace four terms 

(adaptable, kinetic, responsive, and transformable) through the published literature in an effort to 

understand how, when and why the terms have been constructed to describe various elements of 

the built environment. A constructivist epistemological perspective has been adopted in an effort 

to engage many disparate voices in conversation while using a grounded theory approach to 

inductively build theory up from this discourse. 

This chapter addresses the first three research questions: 1) How have the terms been 

understood through time? 2) What rationales have designers, architectural journalists and critics 

indicated for each term? 3) What types of projects are described by each term? 

As one might expect, each of the terms have evolved significantly over time and have 

been used to describe a wide range of projects with very different rationales. This chapter is 

organized into subchapters for each of the key terms. Each subchapter begins with an etymology. 

Then, using the words of the authors, the rationales for each term highlight the diversity of ways 

the terms have been used. At the end of each subchapter, there is a list of projects by type, year, 

and designer(s).   

The first task is to establish a working definition of the terms. In the following section I 

trace the meaning of the word adaptable through its broad usage before considering various 

definitions offered in the architectural literature. In the end of this section I provide my own 

working definition that builds on this complex etymology. It is important to note, however, that 

these definitions will be supplemented in Chapter 6 by recommendations for usage based on the 

historical usage and trajectories of each term by rationale and project type. 
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Adaptable 

ETYMOLOGY 

According to the Oxford English Dictionary (OED) adaptable means “Capable of being 

adapted; applicable; pliable.” Building up from the original Latin roots ad+aptare we understand 

adapt to mean, “to fit.” Despite the temptation to halt our definition at this point, it is important 

to trace the various meanings through time before settling on a working definition for our 

purposes. The OED’s etymology lists multiple modern meanings. The first is “To fit (a person or 

thing to another, to or for a purpose), to suit, or make suitable.” The first known usage 

interestingly refers to conformity. In around 1610 J. Healey wrote “Adapt the discourses of thy 

friends unto thine owne as neere as thou canst.” Edmund Burke later spoke of resistance to 

change in his treatise on aesthetics, A Philosophical Enquiry into the Origin of Our Ideas of the 

Sublime and Beautiful (1757). He wrote “The senses strongly affected in some one manner, 

cannot quickly change their tenor, or adapt themselves to other things.  

The second meaning, “To alter or modify so as to fit for a new use” is best represented 

for our purposes by Nathaniel Hawthorne’s French & Italian Journals (1858). While traveling in 

Italy he came upon “a kind of farm-house, adapted, I suppose, out of the old ruin.” This meaning 

serves as the basis for my own definition below. 

The third meaning references adaptations of literature for the stage, but I will forgo this 

direction and turn now to the history of the term adaptable. The first known usage was by 

William Taylor in 1800. His letter to the editor of Monthly Magazine rebuts a previous article by 

insisting “The very metre employed…is no less adaptable to the other Gothic dialects than to the 

German.” A more useful occurrence of the term came in 1857 in Joshua Toulmin Smith’s Local 

Self-Government Un-mystified, A Vindication of Common Sense, Human Nature and Practical 

Improvement, Against the Manifesto of Centralism. Smith argues for a pragmatic and local-based 

government that favors “Principles, which are adaptable to all the changing conditions of human 
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progress.” His position betrays our current understanding of principles as ideas which are fixed 

and suggests the possibility of buildings, another ossified concept, may also be adaptable to 

changing conditions (Dictionary). 

From the adaptable architecture literature there have been several important definitions of 

the term over time. One very helpful definition from Andrew Rabeneck, et. al. distinguishes 

between flexible and adaptable. For these authors "the adaptable approach, in contrast to the 

flexible, emphasizes planning and layout rather than constructional technique and services 

distribution" (Rabeneck 1974, 86).  Nearly synonymously Richard Medlin provided a similar 

differentiation between the terms flexibility and adaptability but adds variability to the mix. He 

writes, 
 
"Flexibility suggests the potential of a designed entity to accommodate a variety 
of different functions or conditions external to the designed system (i.e. open plan 
school is conceived with adequate flexibility to enable accommodation of a wide 
variety of academic processes); whereas Variability is more the potential to 
reorganize or change a designed entity in response to different functions or 
external conditions (i.e. building envelope that admits solar energy in the winter 
and is capable of being altered to reflect solar energy in the summer is variable). 
Adaptability is the general term that encompasses both flexibility and variability 
and can be thought of as the potential of a designed entity to passively 
accommodate or actively respond to different functions or external conditions."  
 

Medlin also lays out four types of adaptability (“contextural,” external, internal & 

responsive). We will return to this later in the rationales section (Medlin 1975, 171). 

Adaptable took on a slightly different meaning in reaction to the international disability 

rights movement. The Nationale Woningrad (NWR), a large Dutch federal housing association 

that organized the Building Adaptable Housing Experiment of 1985, defined adaptable housing 

as, “Accommodation which is not specifically adapted or intended for disabled occupants, but 

which is designed in such a way that it can be adapted easily and relatively cheaply should the 
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occupant become disabled, and which is already approachable, accessible and can be visited by a 

disabled person from the time it is built or renovated" (Langton-Lockton 1989, 13-14). 

A few years later Avi Friedman, in his book, The Adaptable House, defines adaptable as 

"providing occupants with forms and means that facilitate a fit between their space needs and the 

constraints of their homes either before or after occupancy” (Friedman 2002, 1). 

By combining the definitions offered by the Oxford Dictionary with those of the design 

fields we might adopt the following working definition: 

 Adaptable architecture: buildings that are planned to be easily altered or 

modified to fit changing functions or external conditions, before or after occupancy. 

RATIONALES 

With this understanding of the meaning of adaptable, I will now describe the published 

rationales given by designers (and/or those writing about them) for making such buildings. I 

have broadly grouped these rationales into the following five categories: Aesthetic/Metaphorical, 

Social, Environmental, Economic and Technical.  

It will be clear from the following discussion that these categories are not always absolute 

or exclusionary and projects are often driven by multiple needs and aspirations. Figure 4.1 

illustrates the relative percentages of these rationales in the adaptable literature and is merely an 

attempt to summarize the rationales designers have made explicit through publication. 

I can say conclusively that the adaptable literature is primarily motivated by social 

rationales. Economic rationales make up approximately a fifth and technical rationales around 

15%. Despite associations of the term adaptable to biological adaptation, environmental 

rationales are quite low for this term, as is aesthetic/metaphorical. I can generally assert that 

adaptable is broadly about people and meeting their pragmatic needs. However, to parallel the 
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structure I will use for all the subsequent terms I will begin with aesthetic/metaphorical 

rationales. 

 

Figure 4.1: Adaptable Rationales by Percentage 

Aesthetic/Metaphorical Rationales 

Aesthetic Effect 

In sharp contrast to the prolific use of metaphor in the kinetic and transformable 

literatures, this type of rationale appears only rarely in the adaptable literature. One such case of 

“adaptable housing” was the metaphorical use of the spirit of the Evangelischer Frauenbund 

Zurich (EFZ), "to strengthen our capability and encourage ourselves, to think openly and act 

with determination" (Beisi 1995, 146). These values were made manifest by leaving openings in 

the walls to make it easy to adjust the size of the apartments during construction, uniformly 
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dimensioned rooms, and moveable cabinets. Other rationales, particularly social ones, have 

played a much larger role. 

 

Illustration 4.1: Davisboden Apartments, showing scheme and two options (Beisi 1995, 145). 

 

Social Rationales 

The most common set of rationales for making buildings adapt were social. This 

category, however, is extremely diverse so I have established a set of subcategories that roughly 

build up in scale—individual/household scale, community/organizational scale and societal 

scale.  

Individual/Household Scale 

Changes at the household scale have been a consummate source of inspiration for 

adaptable design. Concerned architects wrote that "the speculative house inevitably only 

approximately meets the requirements of its purchaser…[therefore, a] line of study among 

architects is the 'expanding' house that can be easily altered or expanded to meet requirements of 

a growing and changing family" ("The architect and housing… 1937, 737). 

In addition to changes in size, Rabeneck suggests a host of other household concerns. "To 

accommodate or to signify a change in family make up or activity...To improve the quality of the 
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home with respect to social or market criteria...re-zone the home on the basis of formal/informal, 

children/adult, day/night, noisy/quiet, etc. ...To be different, to conform, to keep up with the 

Jones" (Rabeneck 1974, 80). Making such changes is rarely permitted for both homeowners and 

renters equally. It was not until the UK’s Rights Charter for Tenants that it was a "statutory right 

for council tenants to carry out improvements and to apply for the same grants as are available to 

home owners." This exclusion of many families ignored the “psychological needs of people to be 

able to create and maintain their own habitat" (Tinker 1978, 120). 

By 1989, the make-up of the nuclear family had changed dramatically and the existing 

building stock did not adequately address this cultural shift. "The Urban Institute reports that 

two-thirds of the United States' housing was built for the nuclear family. Less than one-quarter of 

the population, however, still lives in such households” (Myers 1989, 297). According to Beisi, 

"the dominance of the nuclear family has been replaced by a variety of household types. 

Lifestyles have become more individualized, while at the same time different types of social 

groups live together" (Beisi 1995, 139). These changes meant not only the size of dwellings were 

incompatible but so was the cost.  

 

Illustration 4.2: Eldridge House in Hyannis, MA. 
(Myers 1989, 297). 

 

 

Some have suggested that “Shared housing, with its characteristics of affordability and 

adaptability, offers a practical solution to this challenge" (Myers 1989, 297). There has also been 

a wide assortment of technological fixes offered by architects. A host of other solutions 

frequently offered by architects include movable partitions, mobile storage cabinets, changeable 
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kitchens and baths, and modular room planning. Jia Beisi conducted interviews with designers 

and residents of four Swiss multi-family housing proposals that employ such devices. He found 

that the most important factors of success were not the system itself but the communication of its 

possibilities and continued management (Beisi 1995, 160).  

Accessibility became a primary driver for adaptable housing in the 1980s. Much to the 

chagrin of several authors, adaptability was not generally of concern to many of those attempting 

to create adaptable housing. By comparison to other rationales, accessibility did not generally 

lead to radical proposals but focused on "comparatively modest building alterations” (Moakley 

1987, 248). Advocates sought housing that was "normal for everyone" in an effort "to aid the 

social integration of disabled people... [and] ensure that people were not forced to move because 

their house or flat could not be adapted (Langton-Lockton 1989, 14). According to Ed Nolte 

"Every year almost one per cent of Dutch housing stock has to be adapted for its disabled 

occupants…In many cases it is extremely difficult to install appropriate adaptation. Each year 

some 8,000 occupants find their homes cannot be adapted…[and are] forced to move." (Nolte 

1991, 19).  

Making the situation much more daunting is the fact that "for handicapped people in 

wheelchairs, the range of choices on the housing market is severely limited" (Voordt 1990, 18). 

These authors suggest that through simple and inexpensive refinements to new construction 

(slightly wider corridors and passageways, strategically place bracing in walls, and modular 

cabinetry that can be raised and lowered) we can provide homes that are "suited to people at all 

stages of their lives, and be easily adaptable" (Slavid 1995, 24). These advocates have been 

highly effective in accomplishing these changes by influencing building codes.  
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Illustration 4.3: Lifetime Home Kitchen at Hull 
Housing (Slavid 1995, 24). 

 

 

Changes in preference can happen at many scales of architecture. In addition to those 

noted above, adaptable housing can also create a "flexible arrangement of space to accommodate 

large or small entertaining" ("Adaptable house… 1964, 59). In 1955 Ärne Korsmö and Christian 

Norberg-Schulz designed a set of houses that used a standardized frame and prefabricated panels 

to create adaptable houses. Reyner Banham’s review concluded from these works that "a 

building that fits its function like a glove may become a straight-jacket as the function changes, a 

structure that brings the benefits of standardisation may bring penalties too—may do, but neither 

need do so." Both houses successfully demonstrate a “flexibility of plan and adaptability of use" 

(Banham 1957, 130). 

 

 

 

 

 

 

 

Illustration 4.4: Korsmö and Norberg-Schulz Houses (Banham 1957, 130) 
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"No architect can know what these expectations are or what performance specifications 

the occupants would demand if they were consulted. This must be the fundamental reason for 

building adaptable houses" (Hultberg 1971, 176). This attitude towards uncertainty points to a 

critical perspective embraced by designers concerned with adaptability.  

Community/Organizational Scale 

Building up from the scale of the individual family to the scale of an organization, 

Richard Neutra’s headquarters for the American Crayon Company provided “numerous 

variations in layout according to the size and nature of classes, lectures, exhibitions and 

demonstrations required" through the use of sliding fabric partitions ("Neutra obliges… 1952, 

86). A great many performance spaces have made similar use of such curtains but have also 

devised numerous schemes by using mobile seating (Guillaumot 1970, 84). Theatre-in-the-

round, proscenium, and thrust arrangements are all possible within the same space using the 

same equipment.  

Illustration 4.5: An Adaptable Theatre (Guillaumot 1970, 84) and an Adaptable Educational 
Research Facility (Branton 1972, 386). 
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For educational research facilities it is often a "combination of factors that produces the 

need to adapt facilities. These include: Growth. Increase in numbers of staff or students or 

introduction of more equipment…Changes in personnel…Development in experimental 

techniques… Changes in teaching methods…[and] Administrative management changes" 

(Branton 1972, 378).   

Changes in the community represent a larger scale of adaptable design. In response to 

bureaucratic control over city planning, typically characterized as stagnant rule-making, 

Hardwick has recommended that "direction needs to be set episodically and its timing depends 

on such matters as the rate of change in demographics, broad societal shifts, changes in aesthetic 

taste or the economic base of a community” (Hardwick 1994, 355). Whether for a performance 

space, for an educational research facility, or for other community needs, change is inevitable 

and drives many adaptable structures. 

Societal Scale 

Larger still are the effects of national and global influences. Perhaps the most extreme 

example of any social stimuli for change is war. During World War II English planners and 

architects proposed "[bomb] shelters designed to form the lower storeys of post-war two-storey 

houses" ("War-time shelter… 1942, 10). This optimistic project underscores the British 

obsession with frugality—concerned even during wartime not to waste money on a temporary 

building. While we might make such plans, unfortunately we have no crystal ball to tell us if 

such a plan is warranted. This final subcategory highlights architecture that may respond to 

societal shifts. 
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Illustration 4.6: British War-time Shelter 
Converted into Housing ("War-time shelter… 
1942, 10). 

 

There are, however, other motivating factors that stem from uncontrollable 

circumstances. The one most outside mankind’s control is the environment. 

Environmental Rationales 

Despite the obvious Darwinian associations that the word adapt might imply, 

environmental rationales are barely mentioned in the literature on adaptable architecture. 

However, Richard Medlin, as a participant in the Institute for Lightweight Structure’s 1974 

conference entitled Adaptable Architecture, laid out four types of adaptability: “Contextural, 

External, Internal, and Responsive,” and all but internal adaptability are driven primarily by 

climate conditions and other site conditions. 

 
“Within the broader context of adaptability, specific aspects related to building 

actualization useful as a basis for design considerations are:  
Contextural adaptability – relates to the basic circumstances of a project and 

includes locational responses, mobility, planned lifespans, and the use of non-building 
systems. External adaptability – concerns the external envelope or interface between the 
outside natural environment and controlled interior elements. Internal adaptability – 
concerns all the man-introduced or controllable objects within the external envelope. 
Responsive adaptability – recognizes design as a continuous process and includes 
mechanisms to receive feedback on design performance and to feed forward an adaptive 
response. [i.e. thermostats]” (Medlin 1975, 171). 

For Medlin there are four prerequisites for responding to these aspects. They are: 
 

1. Strategies for economical utilization of non-renewable or potentially extinguishable 
resources such as land, raw materials, foodstuffs, and energy resources.  
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2. The minimization of negative environmental impact (air pollutants, non-biodegradable 
waste products, noise and urban sprawl).  

3. The maintenance of balanced ecological systems.  
4. The development of alternatives for the continuation and improvement of the quality of 

life" (Medlin 1975, 170). 

Brief references to environmental rationales were also made by two2 other attendees of 

the conference, Frei Otto and Volker Harkopf, but were only made in passing. "A house has to 

adjust to the environment as well as its inhabitants" (Otto 1975, 166) and "this paper addresses 

the problem of low initial cost versus low cost over the life of apartment buildings vis-a-vis 

changing user requirements...[or] outer environment changes" (Hartkopf 1975, 119).  

The only other mention of environmental factors comes from a patent for an adaptable 

tent. This elevated, hoop-shaped, tube on legs "made for adjustment for varying ground 

levels…provides the occupant with extra protection from wet, cold, or frozen terrain" (Lester 

1991, 1). As with many patents, technological rationales are a driving force as well. 

Economic Rationales 

Initial 

Sharing economic rationales with social and technical ones, the adaptable accessibility 

literature has made various appeals to economic rationality. One of the more peculiar discoveries 

I made while researching was an adaptable mausoleum. This patent from 1950 describes an idea 

for "individual crypt units so arranged that a group of units combine to provide an additional 

crypt, thus increasing the capacity of the mausoleum and reducing the expense of construction 

and at the same time providing a more adaptable structure…more or less unskilled labor may be 

employed for molding the units. Since the units may be produced in quantities the cost is reduced 

and a minimum of time is involved" (Edwards 1950, 3). With adaptable mausoleums, even our 

final resting place is not “final” and what remains is still subject to financial pressures. 

 
                                                
2 There may be others as well but a majority of the articles are in German.  
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Illustration 4.7: Adaptable Mausoleum  
(Edwards 1950, 1). 

 

 

 

 

 

 

 

Not only are initial costs of great concern for profit-oriented businesses but for civic 

buildings as well. An economic analysis of various structural systems showed that for Reunion 

Arena in Dallas, "the space frame saved $900,000 in steel cost and used 30 percent less material" 

(Cuoco 1982, 133).  

Operating 

In terms of operating costs, one problem is the setting aside of certain units as accessible, 

also called adaptable. Despite the shortage of housing for disabled persons such units "often 

remain vacant for a long time. This results in reduced profit" (Steinfeld 1980, 57). For this and 

related reasons many have pushed for a more integrated approach with objectives such as "...to 

speed up and facilitate adaptations...to save on adaptations costs…The NWR has found that 

building new adaptable housing is possible at hardly any extra cost" (Nolte 1991, 19). Others 
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have claimed that a “savings of 30 to 60 percent could be expected" (Langton-Lockton 1989, 

14). In direct opposition to these positive claims by the Dutch, British researchers report, "there 

is no way that lifetime homes can be built without some increase in size. This is one of the ways 

in which costs increase.” In their estimates, however, it would only amount to “about £700 

pounds per house" (Slavid 1995, 25). There is clearly room for debate on this issue but it is 

difficult to disagree that "Building adaptable homes can also lead to other social savings. 

Disabled persons often remain longer than medically necessary in rehabilitation centers or 

hospitals because adaptation of their own accommodation is difficult or even impossible" 

(Voordt 1990, 34). It is also clear that as the population continues to age, accessibility issues will 

increase and there will be a “critical need for affordable housing for the elderly" (Myers 1989, 

298). While only a few projects noted in the literature make such explicit financial rationales we 

can be sure that, "prosperity, economic growth and technical innovations are the stimuli for 

flexibility" (Powell 1989, 79). 

Technical Rationales  

One example of a project driven primarily by the question of how-to is the patent for an 

elevator garage. The aim of this patent was "to provide a novel structure for the parking of 

vehicles on successive floors displaced one above the other, therefore eliminating the 

shortcomings of the above-mentioned known parking structures… [by] a mechanical system 

which can function reliably, be economical and which is able to move a vehicle sideways" (Roth 

1974, 1). 
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Illustration 4.8: Elevator Garage (Roth 1974, 1). 

This kind of language is common among patents, yet, patents do not have exclusive 

domain of technological rationales. Shortly after the World War II, American housewives were 

faced with a problem—recent technological advances in clothes dryers made it possible to put 

the laundry upstairs since adjacency to the drying yard was no longer necessary. A multi-page 

article in Homes and Gardens provided a number of adaptable layouts for this purpose along 

with a breakdown of the various pieces of equipment available on the market ("Automatic 

Mondays… 1946, 86-90). 

Servicing multi-family projects was one of the primary drivers for Georges Maurios 

experimental Les Marelles housing project. In addition to several social objectives he also 

specifically described the following technical objectives: “to build a type of support structure 

that can accommodate independent moveable subsystems…to reduce the number of structural 

components to a minimum; to prefabricate them in concrete, and to equalize their weights as far 

as possible; to stack up this structure like a 'meccano', without the need for vertical wind resisting 

elements (Rabeneck 1975, 568).  
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Illustration 4.9: Les Marelles Housing Project (Rabeneck 1975, 569,570). 

More commonly addressed technical aspects in housing are found in the area of adaptable 

accessibility. We have already discussed the social rationales of this group but the literature is 

also rife with justifications for practical specific measurements "the deep yet narrow 36-in.-wide 

stall designs of bygone days only accommodate one type of transfer technique" (Moakley 1987, 

249). 

Moving from homes to the commercial sphere we see a number of types that must 

regularly deal with the technical aspects of adaptability. Retail chains, especially those that use 

storefront-based prototypes, must adapt to a number of technical challenges "because the leased 

spaces will vary, the functional areas-the display, dining, merchandising, and service spaces-may 

be adjusted in size, proportion and organization" ("Adaptable prototype… 1985, 29). 

Two transportation examples also illustrate technical rationales. The winner of the 

Vienna Subway competition focused on the description of its ubiquitous system of “enameled 

steel panels lined with insulating sheets, in a standard size and hence interchangeable and (an 

important feature) including all functional and sign elements in the same system: the seats, 

display cases, windows, litter containers, extinguishers, automatic ticket dispensers, space for 

signs and information, etc." ("Adaptable Subway… 1979, 22). A similar competition was held in 

1999 in preparation for Rome’s Jubilee. The announcement invited "architects to design a 

prototype for an "ephemeral" pedestrian walkway adaptable to seven different places in Rome" 
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An obvious focus of the entries was on how the schemes could be adapted to different conditions 

and the general techno-centric attitude was clear. As Mario Arnaboldi remarked, “much to 

Romanticism’s dismay, technology is inevitably destined to rule supreme” (Arnaboldi 1999, 4).  

Having gained a fuller understanding of why designers have made buildings adaptable we 

move now to the types of structures that have been built that are described as adaptable. 

PROJECTS BY TYPE 

As is clear from the previous discussion, adaptable architecture is not limited to a single 

building type.  Various types of housing, museums, commercial and office spaces, pavilions and 

exhibition structures, schools, stadiums, and theatres of various kinds have incorporated 

adaptable elements. However, Figure 4.2 clearly demonstrates a strong connection of adaptable 

with residential projects at 44% of all projects. Schools also make up a larger percentage of 

projects for this term than typical.  

 

Figure 4.2: Adaptable Projects by Type 
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The following table provides an edited list of the projects noted in the literature by type, 

year, and designer(s). Not all projects included in the research have been included here since 

some are adaptable only in a metaphorical sense and I am interested primarily in projects that 

physically change. 
 

Table 4.1: Adaptable Projects by Type  

 Year Project Name Designer(s) 
Residential 
 1914 Dom-ino House Le Corbusier 
 1937 Ideal Home Exhibition House Tubbs, Duncan & Osburn 
 1942 Wartime Shelters to Homes D.E.E. Gibson, Coventry City 

Architectural Department 
 1946 Automatic Mondays Various manufacturers 
 1955 Korsmö House & Norberg-Schulz 

Houses  
Korsmö and Norberg-Schulz 

 1964 Private Residence Stanley Salzman  
 1966 Wohlen METRON Architektengruppe 
 1971 Skjetten Housing Erik Hultberg 
 1975 Les Marelles Housing Georges Maurios 
 1978 Brockley Park Housing Lewisham Architect's Department 
 1989 Amersfoort Stichting Centrale 

Woningzorg (SCW) 
- 

 1989 Shared Housing, Eldridge House - 
 1990 Hellmutstrasse ADP (Architektur Design Planung) 
 1990 Brahmshof Kuhn, Fischer, Hungerbuehler, 

Architekten AG 
 1991 Davidsboden Erny, Gramelsbacher, & Schneider 
 1995 Next Home Avi Friedman 
 2000 La Forêt de Marie-Victorin Avi Friedman, Jean-Marie Lavoie, 

Paul Brassard 
 2000 Kallebäck Experimental Housing Erik Friberger 
 2004 NhEW PAD cOPENhagenOFFICE, Taalman 

Koch Architecture 
 2009 Mobilehome Peter Ebner 
Museum 
  None  
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Table 4.1 Continued 
Office 
 1952

  
American Crayon Company's Pacific 
Coast Studio/ Northwestern Mutual Fire 
Association Building 

Richard Neutra 

Pavilion/Exhibition 
 1967 German Pavilion Frei Otto 
 1970 Instit. for Lightweight Structures Frei Otto 
School/Lab 
 1972 Teeside Teacher Training College Reiach, Hall & Partners 
 2001 Kuegeliloo School Fosco Fosco-Openheim Vogt 
 2002 Bachtobel School Graber Pulver Architects 
 2003 In der Hoeh Comprehensive School Gafner& Horisberger 
Stadium 
 1972 Olympic Stadium Frei Otto, Günter Behnisch 
 1980 Dallas Reunion Arena Harwood K. Smith & Partners 
 1982 Hartford Civic Arena - 
Theatre/ Auditorium/ Outdoor Stage 
 1970

  
Théâtre Jean Vilar Pierre Braslasky (Arch), Bernard 

Guillaumot (Set Designer) 
Other & Patents 
 1979 Vienna Subway Station Architektengruppe U-Bahn  
 1985 Restaurant Prototype Bruno Freschi 
 1947 Precast Masonry Mausoleum James Cheek & David Edwards 
 1971 Elevator Garage Anton Roth 
 1984 Movable Wall Assembly Carl Schold 
 1991 Adaptable Camping Shelter Lela Lester 
 2006 Mobile Structure for Adapting Surfaces  Jorge Tomas Cueli Lopez 
 2011 B'nai Israel Synagogue HGA 

 

The examples listed above provide a useful starting point for those interested in 

researching projects that are “adaptable.” The following chapter follows a similar structure but is 

focused on the term “kinetic.”  
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Kinetic 

This subchapter follows the same structure as the previous subchapter. First I briefly 

discuss the etymology of the term and offer a working definition based in the architectural 

literature. Then examples of each rationale are discussed, followed by a summary of the project 

types described by the term kinetic. And finally a table of kinetic projects is presented.  

ETYMOLOGY 

According to the Oxford English Dictionary, the term kinetic originates in the Greek 

κῑνητικός meaning “moving” and is commonly used as an adjective with a number of related 

meanings from various fields. The earliest modern usages of the term are scientific in nature, as 

described in 1855 by Robert Gray Mayne’s An Expository Lexicon of the Terms, Ancient and 

Modern, in Medical and General Science. Coming from the field of physiology the term meant 

“exciting to move, or to act” or stated another way “producing or causing motion.” This 

definition expanded somewhat several years later to become “of, pertaining or relating to, 

motion; due to or resulting from motion” and became associated with several developing theories 

of energy in motion such as kinetic energy. For example, kinetic heating is “heat generated by 

the compression and acceleration of air by a fast-moving body” and the kinetic theory of heat 

and gasses which is “the theory that heat, or the gaseous state, is due to motion of the particles of 

matter.” Robert Louis Stevenson made reference to the counterintuitive idea of kinetic stability 

in 1881 when he referred to the spinning of a top.  

The term is also explicitly used in the sciences of biology, chemistry, cytology, and 

phonology, however, for our purposes it should suffice that kinetic has a strong history in the 

sciences. However, starting in 1931 H. G. Wells and others made a number of references to the 

term kinetic that helped expand the term beyond the scientific realm to the more figurative 

meaning, “active, dynamic, full of energy.” In his An Experiment in Autobiography of 1934, 
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Wells distinguished between four types of character, the poietic, the kinetic, the dull, and the 

base.  

Nearly four decades later, art historian Frank Popper, in his Origins and Development of 

Kinetic Art provided a very useful diagram for understanding the ways movement and the term 

kinetic have been used in art. Illustration 4.1 shows how kinetic can mean both virtual or real 

movement, spatial or non-spatial (color, luminosity, and texture changes), and predictable via 

mechanical methods or unpredictable via natural forces (Popper 1968, 251).  

 

 

 

 

Illustration 4.10: Popper’s Classification of 
Kinetic Art  (Popper 1968, 251). 

 

 

 

 

Specifically addressing the field of architecture, William Zuk and Roger H. Clark 

published a book entitled Kinetic Architecture in 1970. While they do not provide a concise 

definition beyond having the “capability to adapt to change through kinetics” they do provide 

eight helpful architectural applications—kinetically controlled static structures, dynamically self-

erecting structures, kinetic components, reversible architecture, incremental architecture, 

deformable architecture, mobile architecture, and disposable architecture (Zuk and Clark 1970, 

4, 33-142). 
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Michael Fox, founder of the Kinetic Design Group at MIT, provides a particularly useful 

contemporary definition. "Kinetic architecture is defined generally as buildings and/or building 

components with variable mobility, location, and/or geometry” This may be done by “folding, 

sliding, expanding and transforming in both size and shape” through “pneumatic, chemical, 

magnetic, natural, or mechanical” means (Fox 2001, 40).   

By combining the definitions offered by the Oxford Dictionary with those of the design 

fields, especially that of Michael Fox, we might adopt the following working definition: 

 Kinetic architecture: Buildings, structures or components with either 

perceived or actual variable mobility, location, and/or geometry. 

RATIONALES 

With this broader understanding of the meaning of kinetic, I now describe the published 

rationales given by designers (and/or those writing about them) for such elements of the built 

environment. The following five categories emerged from the literature as a framework for 

understanding how kinetic has been used to describe these elements: Aesthetic/Metaphorical, 

Social, Environmental, Economic and Technical. The relative percentages of rationales are 

shown below in Figure 4.3. 

The high percentage of aesthetic/metaphorical rationales in the kinetic literature suggests 

a strong contrast to the other terms. This point will be clearer at the conclusion of this chapter 

when I directly compare the terms. It is appropriate then to begin this subchapter with 

aesthetic/metaphorical rationales.   
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Figure 4.3: Kinetic Rationales by Percentage 

Aesthetic/Metaphorical Rationales 

As noted above, aesthetic/metaphorical rationales dominate the kinetic literature and 

present a diversity of causal conditions broadly arranged under the subcategories of aesthetic 

effect and metaphorical representation. 

Aesthetic effect 

Visual stimulation is an obvious pursuit of architects. During a visit to Paul Rudolph’s 

apartment, one reviewer noticed that, "the architect or designer's enthusiasm for light itself as an 

architectural medium—the most kinetic one of all," was clearly demonstrated through the 

numerous kinetic artworks he enjoyed in his own home (JP 1968, 198). The deep, multicolored 

window jambs of Steven Holl’s student residence building at MIT presents a "kinetic, Op-Art 

effect perpendicular to the static, outermost plane” (Ryan 2004, 40). Similarly, a skate park in 

Merida Spain is described as "both colorfully kinetic and quietly contemplative" (Cohn 2011, 
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62). Building form can also provide excitement. Joseph Giovannini described Hypo Alpe-

Adria’s bank by Morphosis as a “kinetic ensemble” that is the "the image of dynamism" 

(Giovannini 2000, 102). 

Other projects use physical movement to attract attention such as U2’s “kinetic video 

screen-in-the-round that envelopes the performers" (Cuney 2009, 28). Similarly the “Valentine's 

Day-themed kinetic sculpture installed in Times Square” was designed for the same purpose 

("Freecell: project, Lighthearted, New York"  2010, 250) as was Reed Kram and Clemens 

Weisshaar’s Outrace Project that had eight robotic arms, each one “incorporating a powerful 

LED light at the tool head to create a kinetic, interactive sculpture.” In this case the project was 

also designed to communicate a message quite literally as text messages were spelled out and 

recorded using long-exposure photography ("Man and machine: Kram-Weisshaar [exhibition 

review]"  2010, 154).  

Illustration 4.11: U2’s Video Screen (Cuney 2009, 28) and Kinetic Sculpture ("Freecell: project, 
Lighthearted, New York"  2010, 250) 

A very different kind of project, a light-up dance floor, makes the statement that 

sustainability can be fun by using “mechatronic sensors to convert kinetic movement into 

electricity.” This is "a different sense of sustainability: not so much a forced rule of behavior, or 

the reduction or recycling of something that already exists, as much as an activity of creating 
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energy connected with an entertaining experience" (Croci 2009, 141). It is important to recognize 

that the wide range of the aesthetic effects produced by these kinetic projects is often 

accomplished through a direct sensorial experience—a shift in light, a change in color, or 

mechanical movement—but not always. Sometimes the form itself merely suggests such a 

change and is nonetheless described as kinetic. 

Metaphorical Representation 

Two projects were directly compared to Asian puzzle boxes. The first was a newspaper 

kiosk whose “panels dramatically hinge up, like a Chinese puzzle to reveal the Alladin's cave of 

merchandise within" (Kugel 1996, 16). The second was Maya Lin’s “kinetic box house” in 

Colorado, which is compared to "Asian puzzle boxes with secret hiding and pivoting panels” due 

to its use of “hinged exterior shutters [that] can either shade the large windows or swing open to 

reveal the vistas" (Amelar 2006, 110). 

 

 

 

Illustration 4.12: Maya Lin’s Colorado House 
(Amelar 2006, 110). 

 

 

 

 

Two articles were concerned with how to represent kinetic experience. The first explored 

a technique intended for print that would provide "a generally acceptable form of documentation 

for kinetic experience” by taking photographs at regular time intervals laid out in sequential 

order with a short description and a keyed map of the locations taken (Koerte 1973, 35).  The 
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second by geographer David Gilbert describes the development of the view of London from 

above, initially through imagination, then through aerial photography and most recently via 

Google Earth’s “development of a kinetic perspective” (Gilbert 2010, 293). 

 

 

 

 

Illustration 4.13: Kinetic Experience Documented 
(Koerte 1973, 26) 

 

 

 

Still others, mostly art installations, were aimed at figurative animation, bringing 

inanimate objects to life. "Conner's pieces are alive with movement, powered by the forces of 

gravity, wind, water and sunshine" (Guilding 2007, 94). A similar project is "Wind Dance, a 

kinetic sculpture powered by the wind"(Guilding 2008, 30). Perhaps the most well-known artist 

of this ilk currently associated with architecture is Ned Kahn whose "faceted, hinged wind-

animated structure" on the façade of Chandler, Arizona’s City Hall brings focus to this natural 

phenomenon at a large scale (Malone 2011, 57). 

Of course aesthetic effects and metaphorical representation are dependent on human 

beings. The concerns of the following section, however, are generally more practical in nature. 

Social Rationales 

William Zuk and Roger Clark’s Kinetic Architecture provides an excellent summary of 

the scales at which social rationales work. For them "Architecture, then can be described as 

three-dimensional form-response to a set of pressures” divided into those that are physical and 
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those that are non-physical. For the latter we must consider “man as an individual as well as man 

in some collective sense as a social organism---the family, neighborhood, city, metropolis, 

megalopolis, etc. Cultural concepts and concerns such as ideologies, mores and ethical codes, 

economic conditions, standards and principles, and political situations and convictions" (Zuk and 

Clark 1970, 7). Differentiating between these scales, this section is therefore divided into the 

following subcategories: Household Scale, Community/Organizational Scale, and Societal Scale.  

Household Scale 

At this scale there are three primary causal conditions—1) changes in household 

composition, 2) changes in household circumstances and 3) changes in preference. Referring to 

the research of Labelle Prussin on the primitive settlements of northern Ghana, Zuk provides a 

helpful example of the “kinetic nature of the living spaces of these peoples” due to changes in 

household composition. Quoting Prussin,   

 
When the owner of the compound dies, “his line of descent has been extinguished 

and its physical counterform will crumble to dust…If a son leaves, his room will be 
abandoned. If he returns, a new structure will be built. If he marries, his new family will 
either extend the existing compound or break away to form a new cluster of kinship 
compounds” (Zuk and Clark 1970, 4). 
 

Often closely associated with compositional changes are shifts in household 

circumstances due to flux in income, age, or ability. As Oliver Schaffer asserts, “the most 

immediate form of movement in a building is in response to human needs” including “when 

people suffer from physical disabilities" (Schaeffer 2009, 1302). Michael Fox adds that for many 

of the initial projects, "the primary target clientele are the military, the elderly, and the 

handicapped, typically in that order" but expands his embrace of cybernetics to also "build upon 
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the task of enhancing everyday activities by creating architecture that extends our capabilities" 

(Fox 2001, 43).  

Summer vacations also provide change in household circumstances due to the entire 

family moving temporarily from the city to their vacation house. An unusual example of such by 

Studio 8 “allows the entire house to pack-up like a suitcase when the family returns to the city" 

(Lim 1997, 137). 

Alternatively a building might be kinetic to address a change in preference. The “kinetic 

kit environment,” an apartment designed by Romuald Witwicki, "permits the space to be varied 

not only for physical needs but also for the psychological and aesthetic requirements of its 

occupant” via pulldown roller-shade fabric panels and a series of transforming platforms and 

furniture pieces (C.R.S. 1969, 138).  

 

 

Illustration 4.14: Kinetic Kit Environment, 
Mihailovich Apartment (C.R.S. 1969, 143). 

 

 

Community/Organizational Scale 

The example cited earlier in Ghana also provides a good example of kinetic sensitivity at 

the scale of the community. "The impermanence of the compounds reflects a social structure that 

is continually changing, somewhat more permanent structures are apparent when the function 

housed is more stable...These people have developed a system of form-making which is direct 
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reflection of their process of life and the changes that take place within that process" (Zuk and 

Clark 1970, 5).  

Yet the use need not dictate a fixed form especially when changes in function are needed 

for a number of reasons. "Kinetic architectures offer the promise of easy, rapid and reversible 

ingenious mechanical transformations in response to changing program and occupancy 

pressures" (Coole 2006, 50). Private corporations, as well as public institutions like the Chandler 

City Hall project discussed earlier, have addressed the fact that “departments shrink and grow” 

by reintroducing that technologies introduced in the 1960s such as “a demountable wall system 

for interior partitions" (Malone 2011, 57). 

The puzzle box inspired kiosk mentioned in the aesthetic/metaphorical section is kinetic 

for a very different purpose. When it is “not in use, the panels lock together to form a protective 

screen” (Kugel 1996, 17). This change in function from retail shading device to security barrier 

represents a causal condition, crime, which straddles the border between the community/ 

organizational scale and that of society at large.   

 

 

 

 

 

Illustration 4.15: Kinetic Kiosk (Kugel 1996, 17). 
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Societal Scale 

Kinetic design is also applicable at a larger scale—the societal scale, which is affected by 

factors like large cultural shifts (zeitgeist) and other world events. Writing in 1967, William Zuk 

wrote, "the image of our age is dynamic, not static…forces of change demanded by new needs, 

new economies, and new populations result in buildings that are remodeled or scrapped and 

rebuilt at an ever-increasing pace" (Zuk 1967, 154). Michael Fox, founder of MIT’s Kinetic 

Design Group, echoed this sentiment by remarking, “Kinetic adaptability further considers the 

rapidly changing patterns of human interaction” made manifest while “new architectural types 

are emerging and evolving within today's technologically developing society" (Fox 2001, 43). 

Ole Boumann also suggests a technologically-driven zeitgeist. "Architecture has always been 

interactive…the rise of digital media, however, represents a radical step, one that enables 

architecture to respond to use more rapidly, more profoundly and more independently of the 

structure. The introduction of sensor technology heralds a new age in which architecture can be 

programmed to respond to highly specific actions...wholly dependent on information 

technology" (Bouman 1998, 74). It is important to note, however, the discrepancy between Zuk’s 

social basis and the later authors’ technological basis for the zeitgeist.  

As demonstrated by all the terms many of publications share social and environmental 

rationales. As Michael Fox suggests, “the primary goal of intelligent kinetic systems should be to 

act as a moderator responding to change between human needs and environmental conditions." 

(Fox 2001, 43). It is these later conditions that I address next. 

Environmental Rationales 

This category of rationales is divided into two primary subcategories—climate conditions 

and other site conditions. The first is what Zuk and Clark called the “physical pressures” such as 

"energy in such forms as heat, sound, and visible light is one of the areas of environmental 

influences which creates pressure on form. Other environmental forces come from the earth: its 
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ecology; its behavior, such as climate and weather; its areas, such as land and water; and its 

envelopes, such as the atmosphere" (Zuk and Clark 1970, 7). 

 

Climate Conditions 

Richard Snibbe described his proposal for the Opéra de la Bastille in Paris as, "one with 

nature in that it will move and respond to changes in temperature and other stresses such as wind 

and earth movement" (Snibbe 1990, 32). The Carabanchel Social Housing Apartment by Foreign 

Office Architects also responds to these influences and has a façade “wrapped in opening 

bamboo screens” that "responds to summer heat, and that is adjustable by the residents rather 

than any centralized system" (Pearman 2007, 46). 

Illustration 4.16: Carabanchel Social Housing Apartment (Pearman 2007, 44) and Kinetic 
Curtainwall Prototype (SOM 2008, 83). 

At the other end of the technological spectrum is the Kinetic Curtainwall Prototype “an 

independent research project that developed out of an interest in producing a curtainwall system 

that could generate a positive response to changing environmental conditions in real time… 

[which] could adjust to reflect or absorb more or less solar heat and light (SOM 2008, 79). 

Another "kinetic shading system” by the Adaptive Building Initiative, a collaboration between 
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Chuck Hoberman, Buro Happold, and the A. Zahner Co., “works to block daylight and heat gain 

at a variety of levels” and is "tied into a building-management system (BMS)…[of which the] 

speed can be set to track the sun or respond to environmental factors such as energy use, solar 

gain and daylight levels" (Zeiger 2011, 65). 

Site Conditions 

In addition to climatic conditions there are numerous other site conditions that may 

necessitate a response. Among these factors are the legal boundaries of the site. One house 

limited by the "constraints of the site (only 18.5m) and the idiosyncratic program, inspires a 

piece of architecture with kinetic boundaries and volumes…[made possible by a] glass skin that 

can be adjusted by pushing the mobile 'arms' which are mounted rubber rollers on track (Lim 

1997, 137). Maya Lin’s project described earlier as a puzzle box, extends beyond its boundaries 

by using “hinged exterior shutters [that] can either shade the large windows or swing open to 

reveal the vistas" (Amelar 2006, 110). A far more extreme version of a kinetic project driven by 

the maximization of views is the Peanut by Future Systems. This living pod on a crane is 

"designed to move between several positions in space to provide many different views from 

inside to outside…according to mood, activity, or time of day" (Kaplicky 1986, 67).  

 

 

 
Illustration 4.17: “Peanut” by Future Systems 
(Kaplicky 1986, 67) 

 

 

The ability to respond to the changing context surrounding a project is also a potential 

causal condition. Some urban planners have recognized that “the city is largely defined by 
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its kinetic condition.” They also stated that in India “the sanctity of the site is often considered 

more important than the building that sits upon it. The building is regarded as a continuously 

evolving artifact, not a static object" (Mehrotra 2007, 350). Of course the site is also often more 

valuable than the building in other places but this is generally due more to economics than 

religion.  

Economic Rationales 

We can generally divide economic rationales into two broad categories: initial and 

operating. As seen in the pie chart of the distribution of rationales at the beginning of this 

section, economic rationales for this term were not a primary concern. Zuk and Clark, however, 

present a brief discussion worth repeating here describing some of the potential advantages of 

their eight categories of kinetic architecture. In the paragraphs following this quote I break these 

down by the categories of initial and operating. 

 
“Tendon controlled structures have already been costed by Zetlin…and have been 

found to be more economical than conventional structures for high buildings…Self-
erecting structures could prove their worth provided the operation is repeated frequently  
or that the savings in erection time has a significant rate of return value (as by the quicker 
rental of space).  Kinetic components have already been found profitable in making 
spaces more versatile, useful or interesting. Reversibility would allow a small or large 
building to be easily relocated rather than torn down. The added cost to produce quick 
connect-disconnect joints would be small in comparison with the savings of not having to 
raze and rebuild. Claimed for incremental buildings is a host of possible economies…In 
effect, the useful life of a building can be considerably extended at a cost of only adding 
and subtracting parts…Deformable buildings would require an extensive amount of 
mechanical equipment and machinery, increasing the cost; but offsetting this factor 
would be the ability of the structure to adapt to a multiple array of spaces…Mobile units 
have worth by not requiring the permanent use of the site, with all its contingent 
costs…[and] finally, disposable structures have an obvious first cost savings. As the 
structure would have only a very short intended life span, inexpensive materials would be 
used (Zuk and Clark 1970, 153). 
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 The authors also acknowledged that there are a number of potential “offsetting unknown 

costs such as more expensive materials, higher maintenance, and special control equipment” as 

well as the initial research and development of such systems. (Zuk and Clark 1970, 153). 

Initial 

From the discussion above we can identify three causal conditions that are concerned 

with the initial phase of a project including research and development, construction time, 

material costs and equipment costs. 
 

Operating 

Zuk and Clark also acknowledged five economic concerns that extend beyond initial 

construction. The causal conditions for operating costs and savings for kinetic projects include 

the life cycle of the project, land value, the potentials of reuse. To this list we could also 

reasonably add attracting customers and saving money on energy costs through optimization or 

improved efficiency. In the late 1960s there was a rash of "electronically changing devices to 

bring the customer closer to the merchandise "("Kinetic boutiques and campopop shops"  1969, 

106). It is unclear if the “breathing” mannequins designed by Marcel Wanders for Mandarina 

Duck’s retail store increase sales but they certainly attract attention (Hall 2003, 77). 

 

 

 

Illustration 4.18: Drop-down Merchandise Displays 
("Kinetic boutiques and campopop shops"  1969, 106) 
and Breathing Mannequins (below left) (Hall 2003, 
77) 
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The second addition to the list, to save money on energy costs, is stated directly by 

SOM’s stated goal for “a building that could adjust to reflect or absorb more or less solar heat 

and light, which could mean significant cost savings of the heating and cooling systems of the 

building, and an increased efficiency in applied photovoltaic systems" (SOM 2008, 79). Oliver 

Schaeffer noted a number of kinetic examples with “the aim is to gain energy or at least 

minimize the consumption of materials.” In particular, the BMW training academy by 

Ackermann und Partner has vertically pivoting louvers that “follow the sun to shade the set-back 

office facades” (Schaeffer 2009, 1302). 

Technical Rationales 

Technical rationales were not very prevalent in the kinetic literature. However, one article 

from 1975 featured a number of “short takes” on recent technological developments. These short 

blurbs featured images and a brief description of the Cortina Building System by Pablo Cortina 

Ortega, a building erection system where "jacking lifts hoist each slab into place, and walls 

swing out on special hinges” ("Stairway uses :kinetic truss"  1975, 124). This article also 

featured Joe Warren’s patent for a stair structure with treads and risers that “self-adjust 

simultaneously to fit either the total rise or the total run”…“composed of a two-part stringer, 

horizontal tread carrier and vertical tread spacer, linked by pin through slot in the top stringer. 
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Risers and treads are always at right angles, and the proportion of height to depth is always 

correct ("Stairway uses :kinetic truss"  1975, 126). 

Illustration 4.19: Cortina Building System and Self-adjusting Stair ("Stairway uses :kinetic truss"  
1975, 124, 126). 

PROJECTS BY TYPE 

As is clear from the previous sections, kinetic architecture is not limited to a single 

building type.  Various types of housing, museums, commercial and office spaces, pavilions and 

exhibition structures, schools, stadiums, and theatres of various kinds have incorporated kinetic 

elements. Figure 4.4 shows the relative percentages of these types of projects described in the 

literature. While residential types are once again the largest percentage overall, it makes up only 

17% of the projects. Many of the projects fall into the category of “other” primarily due to a 

number of space exploration projects and various human and automobile lifts and bridges 

mentioned in the literature, for example, Heatherwick Studio’s “Rolling Bridge” (Schaeffer 

2009, 1302). 
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Illustration 4.20: “Rolling Bridge” by Heatherwick Studios (Schaeffer 2009, 1302) 

The real story in the kinetic literature seems to be the strong showing of retail related 

projects, which make up 14% of the total number of projects. This importance of this observation 

will be more clear at the end of this chapter when I compare and contrast each of the terms to one 

another. 
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Figure 4.4: Kinetic Projects by Type 

The following table provides an edited list of the projects noted in the literature by type, 

year, and designer(s). Not all projects included in the research have been included here since 

some are kinetic only in a metaphorical sense and I am interested primarily in projects that are 

physically kinetic. 

Table 4.2: Kinetic Projects by Type 

 Year Project Name Designer(s) 
Residential 
 1969 Mihailovich Apartment Romuald Witwicki 
 1975 Cortina Building System Apartment Pablo Cortina Ortega 
 1986 Peanut Future Systems (Jan Kaplicky and 

David Nixon) 
 1997 Summer Home Studio 8 Architects 
 2006 Box House Maya Lin 
 2007 Carabanchel Social Housing Apartment FOA-Foreign Office Architects 
 2008 Rotating Tower David Fisher 
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Table 4.2 Continued 
Office 
 2004  BMW Training Academy Ackermann and Partner 
 2008 Rotating Tower David Fisher 
  Nordic Embassies Berger and Parkkinen 
Theater/Auditorium 
 1990 Competition entry for Opera de la 

Bastille 
Richard Snibbe 

Pavilion 
  “Muscle" projects Kas Oosterhuis 
 2010 Prada “Transformer” Pavilion OMA 
Museum 
 2001 Milwaukee Art Museum Santiago Calatrava 
  Institut du Monde Arabe Jean Nouvel 
School 
  none  
Stadium 
  none  
Laboratory 
  none  
Retail 
 1969 Altre Cose Merchandise Displays Ugo La Pietra 
 2002 Madarina Duck London Store Marcel Wanders & Harper Mackay 
  Kiefer Technic Showroom Ernst Giselbrecht 
Installation 
  none  
Planning/Transportation 
  none  
Other 
 1996 Newspaper Kiosk Joppien Dietz 
 2004 Rolling Bridge Heatherwick Studio 
 2008 Kinetic Curtain Wall SOM 
 2009 360 Screen for U2 Chuck Hoberman 
  Hyposurface deCoi, Mark Goulthorpe 
  Chandler City Hall Ned Kahn 
 

The examples listed above provide a useful starting point for those interested in 

researching projects that are “kinetic.” The following chapter follows a similar structure but is 

focused on the term “responsive.”  
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Responsive 

ETYMOLOGY 

The term responsive originates in the Latin verb respondēre meaning ”to respond.” By 

the 4th century the suffix -ivus was added which created the adjectival meaning of “answering.” 

This meaning was first documented in English in 1419 under the Proceedings and Ordinances of 

the Privy Council of England and had to do with a written reply. The council wrote, “We send 

yow closed wiþin þis a copie of oure lettre responsive unto þe lettres abovesaid.” 

The term experienced a number of meaning refinements in the 17th century. It took on a 

more figurative meaning in Shakespeare’s Hamlet of 1604 to mean “suited to, reflective of” 

when he wrote “three of the Carriages infaith are very deare to fancy, very responsiue to the 

hilts, most delicate carriages, and of very liberall conceit.” Nearly a half century later, another 

meaning appeared that could have both positive and negative connotations associated with it 

depending on the context. The Quaker preacher Samuel Fisher wrote about a, “wretched crew of 

cavilers, that are so impudent, as to be responsive against reason and its Regiment.���” The term 

was also understood at this time to mean “responsible, answerable” as Bishop Taylor wrote in 

1646, “For all of it, he is responsive to God Almighty” and frequently used in faith communities 

to describe an immediate repetition used in worship services, i.e. responsive choral singing and 

the responsive system of prayer. The term later came to imply a specific time scale and manner 

and is thus defined as  “reacting quickly or keenly to something.” For example, in William 

Falconer’s 1762 poem titled The Shipwreck he wrote, “Thus, and so quick, the helm responsive 

flew” (Dictionary). 

The architectural literature has defined the term a few times in connection with various 

nouns. One common usage that comes from the planning field during the 1970s was demand-

responsive transit, which is used to denote “any form of shared-ride passenger transportation 

serving the general public and responding to individual travel demands. Included are four 
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archetypal DRT services--dial-a-ride, shared-ride taxicab service, subscription bus service, and 

route-deviation service--plus a wide variety of hybrid services" (Ewing 1979, 84). 

The Shirt-Sleeve Session in Responsive Housebuilding Technologies that took place at 

MIT in 1972 and the subsequent publication entitled The Responsive House provide perhaps the 

greatest single collection of articles from many different points of view. No single definition 

emerged for the meaning of responsive but there are a few informative quotes that are of use for 

our purpose here. The session invitation states, “responsive housebuilding technologies includes 

technologies aimed primarily at a wide initial choice of dwelling form and those aimed at 

enabling easy change of dwelling over time…[through] the development of highly flexible, 

occupant-manipulable building systems” (Allen 1974, ix). In addition to these Allen adds 

responsiveness during the construction of the dwelling as diagrammed in Illustration 4.20. 

        

Illustration 4.21: Approaches For Involving Occupants in Design & Construction of Dwellings 
(Allen 1974, xii-xiv). 
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 Nicholas Negroponte adds the responsiveness of the building itself to this list when he 

suggests, “There's a responsive design technology [advocacy planning]... and a responsive 

building technology. The third is responsive architecture itself (Allen 1974, 302). Also in the 

same book, Wolf Hilbertz, a professor at the University of Texas and head of the Symbiotic 

Process Laboratory, placed responsive environments at the maximum values of flexibility of use 

and industrialization. He later proposed that perhaps even further development might lead to 

“evolutionary environments” that maximize mutual benefit for humans and the environment and 

simultaneously achieve the highest degree of interaction between man, technology and nature. 

See Illustration 4.2.  Stated another way, responsiveness can occur not only in the physical object 

but also in the planning, construction, and maintenance phases through meaningful user 

involvement. 

   

Illustration 4.22: Hilbertz’s Responsive Environments Diagrams (Allen 1974, 249). 
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Lucy Bullivant, defines responsive environments as “spaces that interact with the people 

passing through them, inhabiting them or using them” (Bullivant 2006, 7). Clarifying the 

distinction between interactive and responsive environments, the Responsive Systems Group at 

Cornell University suggests, “If 'interactive' suggests a unidirectional relationship, with a user 

performing tasks in an environment only flexible within constraints, 'responsive' suggests mutual 

reaction and exchange, with adjustments occurring continually on both sides of the equation" 

(Hookway and Perry 2006, 75). This of course seems to echo what Wolf Hilbertz called 

“evolutionary architecture” but Anthony Radford repeats this sentiment when applying Warwick 

Fox’s concept of responsive cohesion to design. "The key concept is 'responsive cohesion,’ in 

which a 'thing' creature, community, building) or process (learning, play, design) exhibits 

mutually beneficial interactions between itself and its contexts, and also between its internal 

components” (Radford 2009, 511). 

By combining the definitions offered by the Oxford Dictionary with those in the design 

fields we might adopt the following working definition: 

Responsive Architecture: any element or social process of the built 

environment that quickly answers to a stimulus (either social or environmental) 

during the design, construction, and/or maintenance phases of a project. 

RATIONALES 

With this understanding of the meaning of responsive, I now describe the published 

rationales given by designers and/or those writing about them for making such buildings. As 

stated in previous sections, I have broadly grouped these rationales into the following five 

categories: Metaphorical, Social, Environmental, Economic and Technical. As with all terms 

social rationales once again are the biggest slice of the pie. However, environmental rationales 

also play a large role with 32%. In stark contrast to kinetic, responsive projects are much less 
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driven by aesthetic/metaphorical rationales. Economic rationales make up 15% and technical 

rationales are the lowest with only 5%.  

 

Figure 4.5: Responsive Rationales by Percentage 

To be consistent with the structure set up in the previous chapters I begin with 

aesthetic/metaphorical rationales. 

Aesthetic/ Metaphorical Rationales 

This category is composed of several sub-categories broadly grouped into the 

subcategories of aesthetic effect and metaphorical representation. The aesthetic effect 

subcategory is made up of the causal conditions of sensorial delight and the communication of a 

message. The metaphorical representation subcategory is composed of direct comparisons, 

figurative animation, and frozen music.  
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Aesthetic Effect 

By aesthetic effect I am referring to those rationales that are intended to illicit a reaction 

in the participant via sensorial delight or to communicate a message.  Often this is accomplished 

through visual means. For example, Murphy/Jahn & Werner Sobeck’s Merck Serono 

headquarters in Geneva, Switzerland “transforms from one that is all glass to a stainless-steel 

box'" (Gonchar 2009, 180). Another Swiss project, an exhibition hall in Bellinzona, has "a light 

responsive interior" (De Seta 1995, 88).  Responsive projects might also aim to delight the 

observer, which seems to be on the rise over the past decade. "Today, great importance is 

attached to the aesthetic effect of facades that are capable of change. Never before has the 

contrast between facades in an opened and closed state-achieved with folding, pivoting, or 

sliding elements–played such a dramatic role in design" (Schittich 2003, 780). 

Projects might also aim to communicate a message.  One needs only refer to the many 

debates throughout history over the appropriateness of various architectural styles to understand 

the relevance of this approach. Many contemporary architects, however, try to downplay the 

issue of style, but as Dagmar Reinhardt reminds us,  "both clothing fashion and architecture 

produce surfaces that convey a cultural message relating to occupation, program, status or 

individual profile" (Reinhardt 2007, 182). Sometimes the message is not intentional but implicit. 

As Christian Schittich has observed, "two-layer facades are very much in fashion. They have to 

fulfill a wide range of functions, but in many cases they are an expression of prestige that seek to 

justify themselves in ecological terms” (Schittich 1998, 1143). The mere presence of such 

visually complex systems communicates to the viewer that the owner is both willing and wealthy 

enough to spend extra money to be green.  

Metaphorical Representation 

In terms of metaphorical representation I am referring to several strategies that suggest 

the project is similar to or a representation of something else. Sometimes they are a direct 
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comparison. Though technically a simile, one example is the Responsive Systems Group that “is 

interested in design systems that work a bit more like a software interface: a flexible and 

adaptable interface through which users define their own individual and collective needs, 

potentials, and desires, with design as a machine or appliance for ongoing and unfolding 

userships and applications" (Hookway and Perry 2006, 77). They might also be directly 

compared to living entities as when architects try to “make buildings or parts of buildings act like 

animals or plants and respond to their environment, including their human environment" (Gage 

2002, 83).   

Responding to various environmental and social phenomena, responsive projects might 

also be figuratively animated. A prime example of this approach is the work of Jason Bruges, an 

architect that “redefines the role of architect as maker of responsive environments, an identity 

closer to that of the artist." One of his interactive installations responds to “environmental data” 

when the wind blows across the site and “generates a floating field of dancing phosphorescent 

light, and the masts flex in response" (Bullivant 2005, 79). His “responsive flags” at Goodwood 

and balloons in Dagenham Docks employ “high technology that is responsive to movement, 

sound and behavior…disguised behind elegant expression" (Kelly 2008, 25). The latter changes 

tone and brightness to indicate the amount of energy leaving a nearby power substation. 

 

 

 

 

Illustration 4.23: Responsive Balloons at 
Dogenham Docks (Kelly 2008, 25) 
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A more common approach takes a more form-driven, or Goethe’s well-known 

architecture is “frozen music,” approach that is “responsive to” an external inspiration rather than 

attempting to emulate or illuminate the activity of the model through movement (Goethe, 

Eckermann, and Fuller 1839, 282). This is the case in several examples from the literature. A 

weekend retreat is “responsive to its Norfolk coast setting" by exploring “the building's 

relationship with the landscape and the marsh view” because "we [the architects] are interested 

in the power of an image to become a symbol ("Norfolk: warp and weft"  2003, 51). Similarly, 

Steven Holl’s Cite de l'Ocean et du Surf Museum is “responsive to its coastal seascapes” and “is 

first and foremost a free interpretation of nature's seemingly random forces…attuned and 

responsive to Bearritz's rugged, windy beaches" (Nicolao 2011, 59). 

 

 

Illustration 4.24: Cite de l'Ocean et du Surf Museum (Nicolao 2011, 59). 

Clearly this category of rationales often draws inspiration from both human and non-

human influences. It is to this first group that we now turn our focus.  
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Social Rationales 

Social rationales are prevalent throughout the responsive literature and seem to operate 

primarily at three scales: the individual/ household scale, the community scale, and the societal 

scale.  

Individual/Household Scale 

This first scale of social rationales includes changes to household composition and 

circumstances or a change in preference. The literature specifically using the term responsive 

seemed relatively unconcerned with the causal condition of changes to household composition 

and circumstances.  However, according to Susan Thompson "users must have a greater say in 

housing design" in response to the "changing meanings of home...[due to] changes in 

technology, aging, [and] relationship loss" (Thompson 2002, 15). 

There is a fine line between the first and second causal conditions, but changes in 

preference are less directly a response to a specific need and more about desire. For example, 

Paul Reuber claims that "a house is not a home until a resident makes a personal imprint on his 

or her own space." This, he believes, leads to "user-oriented architectural design" (Reuber 1992, 

7).  Individual desires are also important within a larger corporate context. The designers of the 

headquarters of the Natural Resource Defense Council stated this quite explicitly. "Croxton 

believes that building system technology should be interactive with the individual" (Crosbie 

1993, 89). I made reference earlier to the Responsive Systems Group in the metaphorical section, 

but their simile of software to architecture is pursued in an effort to allow “users [to] define their 

own individual and collective needs, potentials, and desires” (Hookway and Perry 2006, 77). A 

term that has been used to describe this kind of individual control is “user-responsive.” The high-

tech building envelope of the Merk Serono was described as “user-responsive” by improving 

individual occupant comfort and control (Gonchar 2009, 180). One final example by the design 

firm East provides an example where individuals or small groups continually reshape portions of 
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the space many times during a single day. This activity center is “a place where children are 

encouraged to play, build, and create their own fantastical worlds" (Taher 2010, 30). This change 

of preference at the scale of the individual and a small group is responsive to the whims of play.  

Community/Organizational Scale 

Moving up the scale to the community or organizational level includes sensitivity to the 

initial social conditions, sensitivity to social equity concerns, encourages public participation or 

changes in organizational structure or function over time. The first three causal conditions are 

generally used to describe a heightened sensitivity to the initial social conditions of a project, 

which is confoundedly absent in many conventional projects. The last condition responds over 

time. 

Having sensitivity to the initial social conditions appears quite frequently in the literature. 

Several authors used the phrase “socially responsive” to describe a wide range of approaches and 

projects. The term is ascribed to the German architect Günter Behnisch, who according to Peter 

Blundell-Jones, was a “champion of socially responsive architecture and place-making…which 

he called Situationsarchitektur (Blundell-Jones 2010, 25). Peter Hübner, another German 

architect, whose "socially minded, organic buildings embody infinitely subtle, human responses 

to their context and purpose" ("Sustainable architecture"  1996, 29).  

At the scale of the city Larry Lawhon referred to "socially responsive neighborhood 

design" that would curb the "environmental and cultural damage caused by sprawl” (Lawhon 

2003, 156). Australian designers in Victoria might even receive an award specifically for 

pursuing this goal. Despite Leon Van Schaik’s protest that it is actually a fraud, the Charles 

Joseph La Trobe Design for Living Award was established to “acknowledge those at the 

forefront of developing more socially responsive and livable residential communities" (Van 

Schaik 1990, 55). 
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A closely related but distinct causal condition deals specifically with the desire for 

improved social equity and public participation. Beginning in the 1970s the planning literature 

made use of the term “demand responsive transit” that intended to balance "peak and off-peak 

service so as to improve the overall utilization of resources, increase transit coverage, regular 

(not special) service for elderly and the handicapped"(Aex 1975, 427). According to Tom 

Higgins, "advocates of demand responsive transportation cite several rationales for these 

modes.” One of which is “providing easily accessible transportation to the transit poor, including 

the elderly, very young, the poor, the handicapped, and other people who are generally without 

cars or not easily served by other conventional transit” (Higgins 1976, 244). This type of service 

also purportedly helps mitigate the lack of bus systems for small towns of 20-50,000 people 

(Hupkes 1972, 48).  

Architectural projects also refer to social equity but generally do so in a vague way, such 

as, improvements to "the quality of life” through “vast, flexible, open offices” (J.A. 1974, 79) or 

by having "the goal of a better environment for everyone" (Crosbie 1993, 84). Perhaps this is due 

to an attitude prevalent within the discipline, and stated clearly by Percival Goodman, that  

 
“except for the brief, and pretty misguided, though well-meaning, fury of the 

1960s, people and architectural teaching have been strangers...The fact seems to me that 
egalitarian, mutal-aid, communal notions of architecture got banged on the head by Stalin 
and Co. Since that time, there has been less and less interest in "social architecture'" in no 
small part because the few examples turned out to look more like safe, sanitary, sunlit 
zoos than architecture" (Goodman 1981, 46).  

Others, however, have acknowledged the many benefits of user participation in the 

design process, and just as importantly, the upkeep and adaptation of buildings. After an in depth 

study of a social housing project, Rolf Goetze concluded that "where residents have a stake in the 

maintenance of their building, the conditions improve" (Goetze 1968, 366). Robert Oxman and 

Naomi Carson expressed a similar sentiment about user agency in social housing and noted 

several crucial factors that encourage it.  
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"When these people gain control over their housing, when physical conditions 

enable it, when the social environment encourages self-improvement, and when the 
administrative institutions do not inhibit it, a considerable portion of them turn into 
active, participating users, contributing to their own welfare as well as to that of the 
public in general" (Oxman and Carson 1986, 258).  

Focusing on the role of regulators Julia Garner asserts, “Policy that is responsive to 

community needs will not only be more equitable but will be more likely to achieve ecosystem-

related goals by encouraging voluntary compliance with management directives" (Gardner 1989, 

6).  

Assuming a more capitalistic attitude towards solving the problem of subsidized housing, 

Leon Van Shaik suggests that architects would be more responsive to specific user requirements 

if they were responsible to the individuals themselves rather than a government agency that acts 

abstractly on their behalf. "Linking of architects to clients in a binding way within a framework 

that gives the user financial power instead of retaining a centralist client function, would result in 

a more flexible and responsive housing process" (Van Schaik 1990, 58). This would be done, he 

suggests, by subsidizing individuals rather than creating centralized facilities for the poor.  

This trend towards responsiveness and decentralization is also evident in the 

contemporary urban design discourse as made clear by McGrath and Marshall. They are 

interested in the "newly resilient urban patterns that are emerging in the meta-city, shifting and 

adjusting to local and global concerns...based on smart infrastructure, self-sufficiency and hybrid 

local models, highly adaptive design patterns take the form of responsive micropatches rather 

than overarching masterplans" (McGrath and Marshall 2009, 48). This is of course particularly 

challenging in regions or countries in the process of moving from dictatorship to democracy, as 

Ching-Ping  and Shui-Yan Tang wrote about Taiwan. "A major challenge for any decentralizing 

regime is to develop more inclusive and participatory decision making processes and to 
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be responsive to conflicting demands from diverse constituencies while maintaining its 

governing capacity” (Tang and Tang 2006, 1131).  

Perhaps the most obvious causal condition for creating responsiveness at the 

community/organizational level includes changes in organizational structure. Richard Oades 

makes the case for office environments that use “intelligent cabling” of IT systems that are more 

“responsive to organizational and technical change" (Oades 1990, 60). Likewise, furniture 

systems like "Teknion's reconfigurable products are designed to easily accommodate changes in 

companies" (Rude 2003, 48). Responsive workplaces might also “foster interaction and 

collaboration among previously disparate segments of the company's workforce" as 

demonstrated by the Merck Serono headquarters (Gonchar 2009, 178). Although the examples 

listed here all relate to office environments, a great variety of building types use this kind of 

rationale in the literature of other terms.  

Societal scale 

Beyond the scale of individual organizations or city/regions is the scale of society at the 

national and/or international level composed of major cultural shifts or world events. War and 

other human-centered crises are one such causal condition. John Kelly and David Stark, writing 

about responsiveness of organizations after the September 11th attacks, questioned the primacy 

generally placed on technology to help businesses respond to uncertainty. "Many firms, directly 

affected by the attack resumed trading when markets reopened less than a week later… "No one 

said, ‘Our technology saved us’…[it was the] strong personal ties, lateral self-organization, and 

nonhierarchical relations in the recovery process." This is an important critique of designers of 

many stripes, who often imagine that the best solution to social challenges is a physical object. 

This is not to say that our physical surroundings are neutral. As Kelly and Stark go on to say, 

"Our organizations--firms, governments, and almost everything---can be viewed as 

sociotechnical networks, wherein human practices and technological affordances negotiate an 
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evolving structural equilibrium" (Kelly and Stark 2002, 1526). Sometimes the technical artifacts 

we create, if designed without sufficient sensitivity to psychological and social factors, can have 

the opposite effect. As Gamman and Thorpe noted, "security-led design responses that display an 

overt focus on crime and vulnerability can have a negative influence on the built environment" 

and may even increase the occurrences of crime (Gamman and Thorpe 2009, 406). 

Another causal condition might be a change in the cultural zeitgeist, or “spirit of the 

time.” One example is the shift in the training of professionals to become more socially attuned 

in the 1970s. According to Donald Canty the discipline of architecture experienced,  

 
“a major shift within the architectural profession and schools of architecture 

which reflects the general concern for social issues that has pervaded all professions in 
the United States since the 1960s…Many students and younger members of the 
profession now view architecture as a social art with long-term and possibly profound 
impact on human behavior, rather than a fine art whose principal concern is style” (Canty 
1974, 24).   

Adding various techniques derived from the social sciences, such as post-occupancy 

analysis, was supposed “make buildings more responsive and humane.” (Canty 1974, 24).  

Unfortunately, we know that this particular spirit was overshadowed by other concerns during 

the subsequent decade only to reappear much more faintly during the 1990s and 2000s. 

Globalization could be considered the zeitgeist of our contemporary condition.  Perhaps 

due to its historic isolation, Australia seems to be experiencing “a profound transformation” 

which Edward James Blakely believes is clearly illustrated by the fact that “Sydney is 

more responsive to forces outside the nation than inside it" (Blakely 2005, 7).  

The social rationales outlined above illustrate the wide range at which such forces act. 

The next section on environmental rationales functions similarly in terms of scale but let me first 

point out that, due to the discourse of sustainability (perhaps the next zeitgeist), there is a 

noticeable convergence in the literature between the two categories. It is increasingly common 

for projects to mention both rationales. This is clearly seen in the project I have now referred to 
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several times, the Merck Serono headquarters, whose "sophisticated skin adapts to climatic 

conditions and occupant needs" and "the benefits of such climate- and user-responsive envelopes 

extend beyond their potential for maximizing energy efficiency and occupant comfort” (Gonchar 

2009, 181). The next subsection focuses more specifically on these environmental rationales. 

 

Illustration 4.25: Merck Serono Headquarters (Gonchar 2009, 181). 

 

Environmental Rationales 

Just as in the previous rationale sections there are subcategories and causal conditions 

that fall within the larger category of environmental rationales. However, many authors refer 

rather vaguely to the need to be more responsive because the "the great outdoors is an ever-

changing environment" (Vincent 2005, 81). There are also general calls for “architecture that 

is responsive to function and place" (Von Hoffman 2005, 74) or “ecologically responsive” 

projects that  “respond to the often intense demands of climate, place and culture" (Slessor 2006, 

33). There were many more examples in the literature, however, that were a bit more specific in 

what way this might be accomplished. The first of these broadly fall under the subcategory of 

climate conditions. 



 
 

 90 

Climate conditions 

The causal conditions that fall under climate conditions include the phenomenon of 

constantly shifting sun angles, wind direction and strength, temperature, precipitation and 

humidity. The relative importance of this subcategory is expressed by Anthony Radford who, 

when describing his design ethos of responsive cohesion, asserted, "the largest and most 

important context is the natural or biophysical environment, because that sustains all other 

systems (Radford 2009, 511). One common ambition of this kind of approach is “to harmonise 

the building form and fabric with the site and climate thereby reducing ecological impacts and 

achieving energy efficiency wilst providing human health and comfort and creating opportunities 

for social interaction and a productive learning environment" (St Clair and Hyde 2009, 3). Guy 

Battle went a step further by suggesting, "buildings and cities will have to be designed primarily 

around the need to harvest energy" because “real reductions will only be achieved by more 

radical 'climate-responsive' design." The aim therefore is expressed not qualitatively but 

quantitatively as "carbon-neutral buildings, if not carbon-negative ones, must be the ultimate 

goal" (Battle 2001, 67). 

According to Paul La Roche and Robin Liggett, who created a “web based assistant for 

the design of climate responsive buildings,” claimed "temperature is probably the most important 

factor to consider in passive solar design." Of course it is not the only factor. As they point out 

ASHRAE's comfort definition is defined by the factors of temp, air movement, humidity, 

radiation, personal metabolic rate, and clothing (La Roche and Liggett 2001, 437). 

Such a technocratic approach is not absolutely necessary according to another group of 

researchers. The traditional houses of Lucknow, India have been climatically responsive for 

many generations and were built with three main considerations, i.e., privacy, segregation 

between men and women and response to the hot climate" (Kamal, Najamuddin, and Pusphlata 

2009, 72). Several techniques were identified including a compact settlement plan that reduces 

heat gain and provides mutual shading, shaded interior courtyards, massive walls and roofs 
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provide beneficial thermal lag, south-facing verandah, high ceilings, large openings, ventilators, 

jharokha (an overhanging, enclosed balcony), overhangs, jaali (self-shaded screens), and 

vegetation (Kamal, Najamuddin, and Pusphlata 2009, 72-76). A similar recommendation was 

made by Samer Abu-Ghazalah, a Jordanian researcher, who recommends that, "Traditional 

architectural treatments should be revived in new skyscaper designs, to overcome the 

disadvantages of the climate" (Abu-Ghazalah 2007, 87).  

Illustration 4.26: Verandah, Ventilators, and Jaali (Kamal, Najamuddin, and Pusphlata 2009). 

Such techniques, however, are not appropriate for every climate—a fact that is finally 

beginning to be addressed by the leading U.S. based green building rating system. In a recent 

interview Rick Fedrizzi, President, CEO, and Founding Chairman of LEED, was asked by 

Charles Lockwood, "How is LEED going to be updated to be more responsive to a project's 

geographic location and climate?” His answer was, “In the newest version of LEED…a wizard 

type of application on your computer would identify your site and the kind of structure…[and 

factor in] where it is facing in regards to wind and sun patterns? Where are the use patterns? 

What's the expected longevity of the building" (Fedrizzi and Lockwood 2007, 36). Even within a 

relatively small geographic area there can be large fluctuations in climatic conditions. As 

highlighted by Dennis Ho’s detailed analysis of “climatic responsive” atrium configurations for 

the four different climates in Europe (Ho 1996, 64-75).  
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Illustration 4.27: Climate-responsive atrium plans 
(Ho 1996, 65). 

 

 

 

 

 

 

 

For his climate, German architect Jürgen Roloff recommends "reasonably proportioned 

areas of glazing, good insulation and an adequate thermal storage capacity are the three pillars on 

which climatically responsive construction rests in temperate zones." In addition he recommends 

"A flexible, 'intelligent' external skin is needed, therefore, capable of admitting daylight at 

certain times and keeping it out at other times (Roloff 2002, 726).  

The Braun Headquarters in Kronberg, Germany by Schneider+Schumacher adopts a 

similar technological attitude. The architects made explicit use of wind/air movement by using 

“computer-controlled fins on a double-skin façade that react to weather conditions"(Gabriel 
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2002, 717). As we saw in the aesthetic/metaphorical rationales, other designers such as the Jason 

Bruges, are less driven by energy-efficiency and human comfort in buildings. Rather his aim is 

to bring awareness to “environmental data" such as when "the wind blowing across the site 

generates a floating field of dancing phosphorescent light, and the masts flex in response" 

(Bullivant 2005, 81).  

 

 

 

 

Illustration 4.28: Braun Headquarters (photo by 
author). 

 

 

 

 

 

Another set of similar design researchers working outdoors "set out to develop 

a responsive architecture that changes, like elements within the landscape, according to micro-

ingredients --climatic, environmental and physical -- and which can inform those changes over 

time" (Jones 2006, 89). Landscape architecture is, of course, heavily dependent on climatic 

conditions. Using precipitation as a driving factor a project for Sydney’s Victoria Park includes 

"water responsive parks, streets and public spaces" because there is a "need for a revised 

masterplan to integrate flood control, aquifer recharge and water quality measures with the 

physical design of the streets and parks" (Weirick 2004, 80). In addition to precipitation the 
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causal conditions of shifting sun angles, wind direction and strength, temperature, and humidity 

provide several climate responsive conditions, but other non-climate site conditions also provide 

a number of useful causal conditions. 

Site conditions 

This subcategory is usually added to the previous one and includes responsiveness to 

factors such as topography, boundary conditions, views, and the urban context. Peter Blundell 

Jones celebrates Hugo Häring as a particular exemplar of an architect sensitive to the 

particularities of a specific site. Jones suggests this is likely due to his training under Theodor 

Fisher who “preached a doctrine of specific response to site and local circumstances, which 

owed more to south German vernacular tradition, and to the movement, often called National 

Romanticism, which grew from the English Arts and Crafts." Jones goes on to assert there is a 

"divide between those more concerned with the pursuit of the specific, like Häring and Scharoun, 

and Aalto, and those who tended more towards the universal, like Mies, Gropius, and 

Hilbersheimer" (Blundell-Jones 1986, 30,42). In another article by Jones he passes the mantle of 

responsive architecture from Häring to Hans Scharoun whose house at the Weissenhof-Siedlung 

“grows out of its site" (Blundell-Jones 1987, 29).  

 

 

Illustration 4.29: Gut Garkau farm by Hugo 
Häring (Blundell-Jones 1987, 29). 
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More specifically a number of projects in the literature respond specifically to site 

conditions besides climate. For example, the Allendale Insurance headquarters near Providence, 

RI by C.E. Maguire was summarized as "an idyllic site, responsive architecture, and view-

oriented interiors” (J.A. 1974, 78).  

Of course sites themselves frequently change as well. RNLDesign, a landscape 

architecture firm, intentionally did this when they transformed “a mundane reservoir into a 

dynamic, responsive, changing ecology, blending recreational use with environmental 

education…designed to grow over time, accommodating future recreational and environmental 

demands on the site" (Hammatt 2002, 24). This is especially true for urban locations. Labeled a 

“responsive box,” Renzo Piano’s Menil Foundation building is said to “respond sympathetically 

to the existing urban context” through its scale and materiality (Papademetriou 1987, 90). Even 

in such a high profile project, however, economic considerations factor into the decision making 

process and can serve as a rationale for responsiveness.  

 

 

 

 

Illustration 4.30: Menil Foundation 
(Papademetriou 1987, 90). 
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Economic Rationales 

There are two basic subcategories for responsive economic rationales—initial and 

operating. The focus of which shifts dramatically based on whose perspective is considered. 

Speculative developers naturally are focused on the former while owners are more concerned 

with the latter. 

Initial 

The causal conditions under initial are limited to only one causal condition in this 

literature—construction costs. Arguing for responsive environments that favor rehabilitation over 

new construction, Rolf Goetze says, "approached from a purely economic perspective…the 

pressure to demolish is great; but rehabilitation can provide living space for half the cost of new 

building." He goes on to cite a number of successful examples that have taken this tack—the Bi-

Centennial Improvement Corporation in St. Louis; Housing Innovations in Roxbury, MA; the 

King-Bison Realty Trust and the Lower East Side Neighborhood Association (LENA) in 

Manhattan (Goetze 1968, 365-366). Of course closely related to initial costs in these examples 

are the operating costs associated with maintenance that is performed by building inhabitants that 

have an ownership stake in the building. 

Operating  

The subcategory of operating can be further divided into two causal factors in the 

responsive literature—attracting customers and saving money via energy savings or improved 

efficiency. The first is seen in the need for even public services to attract customers. Adding to 

his list of rationales cited by "advocates of demand responsive transportation” the third point he 

lists out is “feeding and complementing the existing scheduled rail and bus systems, thereby 

increasing the utilization of transit systems with are experiencing declining patronage" (Higgins 

1976, 244).  
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Another, more frequent causal factor is the desire to save money via energy costs or 

improved efficiency both from the perspective of the owner as well as the user. Two cases from 

the demand-responsive transit literature make this clear. One claims that the “service is aimed at 

eliminating an unprofitable service" for the city (Aex 1975, 427) while the other wants to 

“provide basic service for the transportation disadvantaged and supplemental service for the 

general public at reasonable cost" (Ewing 1979, 83).  

The Oxman and Carson article that expressed a great interest in social rationales also 

focused on "whether we can plan it [responsive public housing] differently in order to improve 

long-range effectiveness and efficiency of this public investment. They found that in terms of 

adjusting the size of their housing, of those who owned their dwelling "40% financed the 

dwelling enlargements exclusively from their own savings; others depended on loans from 

various sources, but only one-third received subsidized loans from the Ministry of 

Housing...proved very inexpensive from the point of view of public expenditure" (Oxman and 

Carson 1986, 259, 267).  

Private companies also can benefit financially from responsive strategies like the 

“intelligent cabling” mentioned in the organizational scale section of social rationales. Richard 

Oades reports, "such systems have been shown to reduce the cost of moves and changes by 90 

per cent or more, repaying the extra capital cost in a short period" (Oades 1990, 61). 

The National Resource Defense Council’s “humane and environmentally responsive 

headquarters” saved substantially on its energy costs. “The power company estimated that the 

lighting alone saves NRDC $8 a day, or a total of $12,500 a year, not counting reduced loads on 

air conditioning" (Crosbie 1993, 87). Another building type, a school building, “proved to be 

successful in creating a good environment for education at low energy cost” and continued “it is 

both practical and economic to utilize available solar radiation" (McDonald, Hawkes, and 
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Steemers 1995, 18). Technical rationales and economic rationales are often closely linked as we 

will see in the next section. 

Technical Rationales 

Technical rationales are often concerned with specific how-to considerations. While 

acknowledging the importance of social factors in shaping (and being mutually shaped by) the 

devices in this category are generally limited to those strategies that are not site-specific and used 

as a means to an end. Without making this necessary distinction all the examples in all the 

previous categories could also be considered again here. One very specific example is 

“intelligent cabling.” It is offered as a transferable solution to the continuous “technical change” 

that results in astoundingly frequent premature obsolescence of various communication 

infrastructures (Oades 1990, 61). Other electronic means are the “personal digital technologies, 

prosthetic devices, wearable computing, responsive dynamic systems and topological media" 

that help create “responsive environments” (Ponte 2009, 66). The LEED climate wizard 

(Fedrizzi and Lockwood 2007, 34) and the “web based assistant” proposed by LaRoche and 

Liggett (La Roche and Liggett 2001, 437) also fit this profile. 
 

PROJECTS BY TYPE 

As is clear from the previous sections, responsiveness is not limited to a single building 

type. Various types of housing, museums, commercial and office spaces, pavilions and 

exhibition structures, schools, stadiums, and theatres of various kinds have incorporated 

responsive elements. Figure 4.6 shows the relative percentages of each. 

As with every other term, residential types are the most frequent at 30%. However, it is 

important to recognize the relatively high percentage of projects described as responsive that can 

be categorized as planning/transportation. This type accounted for 21% of all responsive 

projects, but within this, the percentage of projects that use the phrase “demand-responsive” for 



 
 

 99 

transit projects partially explains this high number. These are generally understood to be 

associated with small busses that loosely follow a route but can deviate if requested to pick-up or 

drop-off customers at their place of residence.  

The figure also shows that office projects were a common type for this term at 14%.  

Installations made up 8%, followed by museums and retail spaces both at 7%. Landscape 

projects and schools each made up 5% each with pavilions at 3%.  

 

Figure 4.6: Responsive Projects by Type 

The following table provides a list of the responsive projects noted in the literature by 

type, year, and designer(s). Not all projects included in the research or noted above have been 

included here since some are responsive only in a metaphorical sense, which is not of interest 

due to their lack of physical movement in response to various stimuli. 
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Table 4.3: Responsive Projects by Type 

 Year Project Name Designer(s) 
Houses/Apartments 
 1966 Experimental Housing in Uppsaala, 

Sweden 
Bertil Olsson & Rolf Nilsson 

 1968 Ahlstrom Moduli House System Krisitian Gullichsen & Juhani 
Pallasmaa 

 ~1972 Baer House Steve Baer 
 ~1972 Ensculptic III House Winslow Elliott Wedin 
 2001 Blue Moon Residential Hotel in 

Groningen 
Foreign Office Architects (FOA) 

Office 
 1974 Allendale Insurance Headquarters C.E. Maguire, Inc. 
 1992 The Natural Resource Defense Council 

Headquarters 
Croxton Collaborative 

 2000 Braun Headquarters Schneider + Schumacher 
 2003 Teknion Offices & Manufacturing Teknion Furniture Systems 
 2004 La Defense in Almere, Netherlands  UN Studio 
 2009 Merck Serono Headquarters Murphy/Jahn, Werner Sobek, & 

Transsolar Energietechnik 
 2009 Chancellery at the University of the 

Sunshine Coast 
Architectus 

Theater/Auditorium 
  none  
Pavilion 
 1967 US Pavilion for Montreal Expo Buckminster Fuller 
 1997 Fresh Water Pavilion Lars Spuybroek/ NOX 
 2002 Blur Pavilion Diller & Scofidio with Steve Rubin 

of EAR Studio 
 2003 Muscle-Trans-Ports Pavilion  ONL/ Kas Oosterhuis 
Museum 
 1987 Institut du Monde Arabe Jean Nouvel 
 2003 Kunsthaus Graz  Peter Cook with realities: united 
School 
  none  
Stadium 
  none  
Laboratory 
  none  
Retail 
  Galleria Hall West in Seoul, South Korea  UN Studio 
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Table 4.3 Continued 
Installation 
 1998 Aegis Hypo-surface dECOi/Mark Goulthorpe 
 2008 Balloons at Degenham Docks, London Jason Bruges 
Planning/Transportation 
  none  
Other 
 1986 Tower of Winds Toyo Ito  
 1992 Kinetic Light Sculpture for Zeilgalerie Chrisian Moeller with Rüdiger 

Kramm & Axel Strigl 
 

The examples listed above provide a useful starting point for those interested in 

researching projects that are “responsive.” The following chapter follows a similar structure but 

is focused instead on the term “transformable.”  
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Transformable 

ETYMOLOGY 

According to the Oxford English Dictionary transformable means “that may be 

transformed; capable of transformation.” Building up from the original Latin transformare we 

understand transform to be “across form.” Despite the temptation to halt our definition at this 

point, it is important to trace the various meanings through time before settling on a working 

definition for our purposes. Transform has had a great variety of meanings over time. The first 

known usage comes from Richard Rolle de Hampole, an English religious writer and Bible 

translator. Rather than indicating a physical change he describes a spiritual one in his Prose 

Treatises circa 1340 CE. He writes “In transfourmynge of þe saule in þe Godhede.” The word 

comes to be used for physical change sixty years later in Mandeville's Travels, a popular knight’s 

tale where he encounters, “Ypocras daughter transformed from a womman to a dragoun.” A 

conditional change is how John Heywood uses the word in his poetic Spider & Flie of 1556. 

“My whole estate..Is here transformde from myrth to miserie”. 

A century later the burgeoning sciences began to further extend the meaning. The first 

recorded instance of the word “transformable” was by a physiologist in 1675. Nehemiah Grew 

used the term in the negative when he wrote self-confidently about his recent discoveries. “All 

Principles are immutable; as we have above proved: and therefore not generable, formable, or 

transformable.” The 18th and 19th centuries expanded the meaning of the word for the scientific 

fields of mathematics, physics, electronics, and molecular biology. For our purposes the 

mathematical definition provides an important phrase. “To alter (a figure, expression, etc.) to 

another differing in form, but equal in quantity or value.” The second portion of this sentence is 

the key. We see a similar notion in the field of physics. James Clerk Maxwell wrote in his 

Theory of Heat published in 1875 that “The total energy of any body or system of bodies is a 

quantity which can neither be increased nor diminished by any mutual action of those bodies, 
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though it may be transformed into any of the forms of which energy is susceptible” (Dictionary). 

To transform, therefore, implies the conservation of value and energy, or we might argue in the 

case of architecture, mass. 

More recently, the architecture and patent literature has also provided a number of helpful 

definitions. The first known came from a patent in 1969 by Thomas McSherry. Borrowing from 

the field of mechanics he defines transformable structures as those with “two or more elements 

connected such that the spatial relation of the members are changed or transformed by the 

relative movements of at least one of the members. Such members are connected by articulated 

joints which are pivoted, or hinged, together with connecting members which are rigid or 

flexible” (Mcsherry 1969, 1). Jonathan Bell provided a broad definition of transformable in an 

edition of Architectural Design entitled “The Transformable House” which he co-edited with 

Sally Godwin. In the introduction he suggests that transformable "means many things---the 

integration of technology into the home, the use of modular systems to facilitate construction and 

planning, or the development of complex devices for modifying and customising architectural 

space on a day-to-day basis" (Bell 2000b, 5). Robert Kronenburg uses the term transform to 

describe a class of “buildings that change shape, space, form or appearance by the physical 

alteration of their structure, skin or internal surface, enabling a significant alteration in the way it 

is used or perceived” (Kronenburg 2007). The transformable work of Chuck Hoberman has been 

defined similarly as "objects with the ability to change size and shape” (Gonchar 2010, 22). His 

student, Maziar Asefi, focused his study on transformable structures and defines them as "a 

distinct class of structures consisting of rigid, or transformable elements, connected by moveable 

joints that can change their geometry reversibly and repeatedly and have the innate characteristic 

of controlled reconfiguration" (Asefi 2010, 15). 

By combining the definitions offered by the Oxford Dictionary with those in the design 

fields we might adopt the following working definition: 
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 Transformable architecture: buildings and structures that are able to 

rapidly take on new shapes, forms, functions, or character in a controlled manner 

through changes in structure, skin and/or internal surfaces connected by articulated 

joints. 

RATIONALES 

With this understanding of the meaning of transformable, I now describe the published 

rationales given by designers (and/or those writing about them) for making such buildings. I 

have broadly grouped these rationales into the following five categories: Metaphorical, Social, 

Environmental, Economic and Technical. Since these categories are open to reinterpretation I 

have provided the exact words of the authors so that the reader can judge the validity of these 

categories and perhaps find other possible groupings.  

As with the other terms these categories are not absolute or exclusionary and projects are 

often driven by multiple needs and aspirations. As seen in Figure 4.7 social rationales make up 

the highest percentage at 36%, but aesthetic/metaphorical rationales are nearly as prevalent with 

34% of the total. 18% of transformable projects indicated environmental rationales, followed by 

7% technical and 5% economic.  At the conclusion of this chapter I compare the relative 

percentages between the terms and make a number of conclusions regarding the differences 

between them. As with all the other subchapters, I begin with aesthetic/metaphorical rationales. 
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Figure 4.7: Transformable Rationales by Percentage 

 

Aesthetic/Metaphorical Rationales 

Kenneth Frampton provides an exceptional review of the Maison de Verre, one of the 

earliest modern exemplars of the genre. Frampton celebrates it as the “transformable plan par 

excellence.” Rather than focus on the functional aspects of the many transformable elements of 

this house/clinic, he chose to write about the “subtle poetic variation" made possible by Pierre 

Chareau & Bernard Bijvoet’s pivot radial door, sliding wall, butterfly screens, mobile book 

ladder, retractable stair, and remote control louvers. These elements are intended to alter the 

nature of the building by creating changes in daylight levels, to veil certain views, and gain 

access to various parts of the building, but not in a purely functional or totalizing way. When 

comparing the Maison de Verre, begun in 1928, to the slightly earlier exemplar, the Rietveld-

Schröder House of 1924, Frampton seems to prefer the subtly of Chareau’s work (Frampton 
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1969, 79).  With its extensive use of sliding partitions, the second floor of the Rietveld-Schröder 

House offers “a sense of wonder” (Croft 2000, 11).   

 

 

 

 

Illustration 4.31: Various Transformable Elements of the Maison de Verre (Frampton 1969). 

Two recent examples have also used the idea of transformation metaphorically to blur the 

line between interior and exterior and suggest a certain amount uncertainty between indoor and 

outdoor. Ben van Berkel’s Mobius House makes use of a weaving structural band that 

“transforms living in the house into a walk in the landscape" (van Berkel 2000, 55). Similarly, 

Hans Peter Wörndl’s GucklHupf transforms “by hand activation the sliding, tilting and turning 

mechanisms attached to mounted plywood panels, the windowless box dissolved in infinite 

variety, at once framed in the landscape and framing it” (Godwin 2000, 89).   

The preceding paragraphs provide a number of aesthetic/metaphorical rationales not 

included in other terms such as “poetic variation,” a “sense of wonder,” and descriptions of the 

house figuratively becoming “a walk in the landscape” or “dissolved in infinite variety.” This 

indicates that researching still other terms might also expand the number of subcategories within 

this category of rationales and that I have not come to a conclusive listing yet. 
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Social Rationales 

Individual/household scale 

The Rietveld-Schröder House was designed as an expression of Mrs Schröder’s 

“idealistic plans for communal living.” According to Hubert-Jan Henket, chairman of the 

Rietveld-Schröder House Foundation, the inspiration for the second floor came from an 

experience Truus Schröder had when she “baby-minded” for a friend that lived in a large attic 

without walls. Even at the scale of her individual family, she recognized the importance of 

occasional privacy and insisted that Rietveld add sliding partitions (Croft 2000, 11).  A similar 

attitude towards self-determination over one’s environment has been seen in Barrera’s aim to 

endow spaces “great flexibility to allow the adaptation of the habitat to the user rather than vice 

versa” (Barrera Puigdollers 1999, 129). 

 

 

 

Illustration 4.32: Rietveld-Schröder House (Croft 
2000, 13).   

 

 

 

 

Community/organizational scale 

To this we might add the subcategory of temporary changes in function. This has been 

explored extensively in many theatre designs. The first such project that appeared in the 

literature specifically designed to transform was by René Allio in 1958 (Allio 1958, 95). 
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Movable seating and stage areas accommodate a great variety viewing arrangements. A very 

different approach was completed in 2009 by AMO-OMA. Named the Prada Transformer this 

"unique experiment envisions architecture as a dynamic organism that can change through 

programming" (AMO-OMA 2007). The pavilion’s plan can be modified to "host a range of 

different functions and events, such as fashion shows, film festivals and contemporary art 

exhibitions" not by rearranging mobile furniture but by rotating the whole building (Boudet 

2009, 63). Each side of the pyramidal structure “adopts a geometry of its own: hexagon is 

planned for fashion shows, the cross for exhibitions of contemporary art, the rectangle for film 

and the circle for "special events." (Ménard 2009, 123).  

Illustration 4.33: Transformable Theaters by René Allio (left) (Allio 1958, 95) and OMA (right) 
(Ménard 2009, 123). 

Borrowing from the strategies of theatre design, Atelier Philéas designed a room in the 

offices of Hub Créatif d’Euro RSCG that can quickly transform from a projection area with 
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stadium seating to a boardroom with a table that pops up from the floor. "The 'arena' may take a 

dozen different configurations: completely clear for plenary sessions or receptions, or with dark 

curtains for confidential sales projections" (Hespel 2009, 96). The need for periodic change is 

also seen in schools. The Classroom of the Future by StudioE Architects “is adjustable to its 

changing uses according to new pedagogical needs” and “includes and observatory, wire-free 

ICT network and an enclosed tropical garden” (Jones 2009, 94). 

 

 

Illustration 4.34: Hub Créatif d’Euro (left) (Hespel 2009, 96) and Classroom of the Future (right) 
(Jones 2009, 94). 

Societal scale 

Another social rationale subcategory is due to large-scale shifts in demographics. 

Jonathon Bell has noted the “massive transgenerational change created by the aging postwar 

baby boomers, providing houses that will facilitate independence for an increasingly elderly 

population” (Bell 2000a).  He also has pointed out that due to “family diaspora…traditional 

notions of the family unit are being exploded” (Bell 2000b, 5). Mark Guard bolsters this 

statement by providing two important statistics from the U.K.  “Between 1961 and 1991 the 

percentage of one person households in the UK has risen from 12% to 26%. In the same period 
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the percentage of households comprising of only one person or comprising of couple without 

children has risen from 33% to 62%. Cutting across the scales of individual/household and 

societal scales, his transformable apartment “explores the maximisation of available space 

through flexibility of use; a flat that can be transformed from one bedroom to two bedrooms or to 

no bedrooms at all” (Guard 2003, 49). “Movement and flux invariably result from choice and 

expenditure (consumer choice) or from force and necessity (disasters)” (Gallie 2000, 39).  

If the previous social subcategories represent consumer choice, emergency shelter 

represents force and necessity. Man-made and natural disasters provide yet another important 

avenue for transformable design. James Gallie’s review of Architecture for Humanity’s 

competition entries for returnees to Kosovo provides a wide array of options. From gabion walls 

made of rubble, cargo container homes, “paper-tube houses, wood palettes, super-adobe, straw 

bale walls and timber or steel-frame structures” (Gallie 2000, 36). Gallie argues that standard 

humanitarian architecture solutions (FEMA trailers) are not capable of the necessary 

transformation that occurs as people recover from disaster. Rather than providing ready-made 

temporary housing he suggests flexible self-build strategies that allow for user and 

environmental specificity over time. This subcategory is closely linked with environmental 

rationales so I turn now to the third major rationale group. 

Environmental Rationales 

Climate Conditions 

The environment, because it is always changing, provides a complex set of stimuli for 

transformable architecture. The sun’s movement is the most obvious but changes in temperature, 

humidity, and wind speed and direction provide important forces that could be used 

advantageously rather than seen as a problem to neutralize. The related class of intelligent 

buildings provides the greatest number of architectural examples but the transformable literature 

also provides a few examples. One such project is the Starlight Theater by Studio Gang 
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Architects that has a roof that opens up to the sky. The Milwaukee Museum of Art by Santiago 

Calatrava has an “opening and closing screen [that] dramatically alters the light in the glass-

covered entrance” (Kronenburg 2007, 160). Shigeru Ban’s Curtain Wall House, Nine-Square 

Grid House and Glass Shutter House all make use of exterior elements that can be removed to 

allow for unrestricted natural ventilation (Kronenburg 2007, 144-173). 

Illustration 4.35: Starlight Theater (left), Milwaukee Museum of Art (center) and Glass Shutter 
House (Kronenburg 2007, 148, 160 & 166). 

While not strictly architecture, Hiu Yeang Li’s transformable airship provides an 

intriguing approach that could be used for air-supported structures. He recently patented "a solar-

powered transformable airship, on which solar cell panels are installed all over to maximize the 

amount of solar energy collected." Through a series of longitudinal bands and perpendicular 

cords that can be drawn in or extended out the structure can radically change shape to optimize 

for solar collection (Li 2007, 1). 
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Illustration 4.36: Transformable airship (Li 2007, 1) 

Much like airships, prefabricated buildings are also composed of highly standardized 

parts. Prefabs, as they are often called, are often designed with little regard for their eventual site. 

However a recent patent for a transformable shipping container house challenges this 

assumption. While the transformation of its envelope is primarily about minimizing space for 

shipping it is also capable of utilizing “off-the-grid power and rainwater collection with a basic 

septic system” (Esposito 2010, 1).  

To summarize this section, the environmental subcategories that appeared in the 

transformable literature include solar control and energy generation, natural ventilation and 

rainwater collection. As you will see, often these rationales are often tied to economic rationales. 

Economic Rationales 

Initial 

This category is one of the least explicitly considered in the transformable literature but is 

almost certainly a primary reason for not making buildings transformable. Those that list 

economic reasons are mixed in nature. Tecno designed transformable “furniture elements that 

can be assembled in multiple configurations” for the Banque Bruxelles Lambert. Their balanced 

design approach found that “the search for the most economic solution does not only regard the 
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set-up of the subsystems but the entire project meets a quality/performance/cost [analysis] (A.S. 

1996, 50). So too, Hoberman’s revision to an earlier patent for his transformable structures stated 

that “a key benefit of this invention is a reduction in the number of individual elements as 

compared with those structures disclosed in U.S. Pat. 5,024,031 patent.” This reduction in parts, 

of course, means it is simpler and cheaper to build (Hoberman 2004, 1). A reduction in shipping 

costs is also an important initial cost consideration. For example, the container house designed to 

operate off-the-grid also was driven by “lower-cost, reduced empty space shipping, [and a] larger 

delivery radius (Esposito 2010, 1). 

Illustration 4.37: Shipping container housing (Esposito 2010, 1). 

Operating 

The airship discussed earlier changed shape not only to maximize solar orientation but its 

ability to vary the volume of helium is "more economic to operate because it can fly at any 

altitude, reducing the need for other airships” (Li 2007, 1). Stated another way, transformable 

airships (and perhaps buildings) may result in fewer structures being built over time due to a 

more robust functionality. 
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Energy savings has also become a new focus for Chuck Hoberman who recently teamed 

up with Buro Happold to create the Adaptive Building Initiative. Their first project, a tower for 

Ginza in Tokyo, has an operable shutter system that is controlled by photo sensors which will 

“cut heat gain by as much as 10 percent” (Gonchar 2010, 22). This project is another clear 

example of one that blends several categories but certainly the economic advantages it provides 

played a prominent role in its justification. Its highly-technical aspects, unfortunately were were 

not specifically addressed in the same way as other transformable projects in this article. 

Illustration 4.38: Adaptive Building Initiative’s Ginza Tower (Gonchar 2010, 22). 

Technical 

Rather than focusing on the social and environmental stimuli for change, some designers 

have chosen to focus nearly exclusively on the technical description of the means of 

transformation. This was generally the attitude shared by the patents included in the study. For 

example, Lowell Norman created "a portable structure that, without disassembly or separation of 

its basic parts, can be rapidly transformed between its fully erected configuration and its fully 

collapsed configuration by one individual unaided by another person" (Norman 1989, 1). Serge 

Bringolf’s transformable structural elements "provide a rigid beam starting from a configuration 
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in which the components of the element can occupy a different volume from that occupied by the 

element when it is rigid" (Bringolf 1994, 1).   

Having gained a fuller understanding of why designers have made buildings 

transformable we move now to the types of structures that have been built.  

PROJECTS BY TYPE 

As is clear from the previous sections, transformable architecture is not limited to a single 

building type. Various types of housing, museums, commercial and office spaces, pavilions and 

exhibition structures, schools, stadiums, and theatres of various kinds have incorporated 

transformable elements. Residential once again plays the most significant role in terms of 

building type with 40%. However, pavilions make up 24% and offices 18% a much larger 

percentage than in any of the other terms.  I will expand on this comparison later in this chapter, 

but clearly the transformable literature privileges some types that other terms do not. 

 

Figure 4.8: Transformable Projects by Type 
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The following table provides an edited list of the projects noted in the literature by type, 

year, and designer(s). Not all projects included in the research have been included here since 

some are transformable only in a metaphorical sense.  

Table 4.4: Transformable Projects by Type  

 Year Project Name Designer(s) 
Houses/Apartments 
 1928 Rietveld-Schröder House  Gerrit Rietveld 
 1932 Maison de Verre Pierre Chareau & Bernard Bijvoet 
 1991 Crate House Alan Wexler 
 1995 Bordeaux House Rem Koolhaas 
 1995 Curtain Wall House Shigeru Ban 
 1997 Nine-Square Grid House Shigeru Ban 
 2000 Perraton Apartment Stephan Varady 
 2000 Fukuoka Housing Steven Holl 
 2000 Möbius House Ben Van Berkel, UN Studio 
 2000 House_n Kent Larson, Chris Luebkeman 
 2000 Architecture for Humanity 

Exhibition for Kosovo 
Multiple 

 2000 Naked House  Shigeru Ban 
 2001 Blue Moon Groningen Aparthotel  Foreign Office Architects 
 2001 Kalkin House  Adam Kalkin 
 2003 Soho Apartment Mark Guard 
 2004 House of Winds Takeyuki Okubo 
 2004 Glass Shutter House Shigeru Ban 
 2006 Chateaubriand Private Residence Jacques Bilodeau, Marc-Andre Plasse 
Museum 
 2001 Milwaukee Art Museum Santiago Calatrava 
 2005 Kunsthaus Graz  Peter Cook and Colin Fournier 
Commercial/Office 
 1932 Maison de Verre Pierre Chareau & Bernard Bijvoet 
 1996 Banque Bruxelles Lambert 

branches 
Tecno 

 1999 Canada-Blanch Foundation 
Offices 

José Manuel Barrera Puigdollers 

 2004 Galeria Mall West  UN Studio w/ Arup Lighting 
 2009 Creative Hub Euro RSCG offices Atelier Phileas 
 2009 Merck Serono Headquarters Murphy/Jahn, Werner Sobek, & 

Transsolar Energietechnik 
 2010 Ginza Tower Facade Chuck Hoberman 
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Table 4.4 Continued 
Pavilion/Exhibition 
 1964 Mobile Pavilion Emilio Pérez Piñero 
 1992 Venezuelan Pavilion Expo ‘92 Hernandez & Zalewski 
 2000 Venezuelan Pavilion Expo 2000 Fruto Vivas and Buro Happold  
 2000 GucklHupf project Hans Peter Wörndl 
 2004 Garden Hut  Eightyseven Architects 
 2009 Prada Transformer OMA-Rem Koolhaas  
School 
 2009 Classroom of the Future Studio E Architects 
Stadium 
 1961 Pittsburg Civic Arena Mitchell and Ritchey 
 1987 Montreal Olympic Stadium Roof Frei Otto 
 1989 Toronto Skydome Robbie/Young + Wright Architects 
 1993 Ariake Coliseum Kenchiku Mode Kenkyuujo 
 1994 Gerry Weber Stadium Schlaich, Bergermann and Partners 
 1997 Zargoza Bull Fighting Arena Schlaich, Bergermann and Partners 
 1999 Rothenbaum Stadium Roof Werner Sobek with ASP Schweger  
 2001 Oita Stadium Kisho Kurokawa 
 2002 Reliant Stadium HOK Sport (Populous), Walter P. Moore 
 2005 Allianz Stadium  Herzog and De Meuron 
 2005 Qizhong Tennis Stadium Mitsuru Senda (EDI) 
 2007 Wembley Stadium Norman Foster and Populous with Mott 

MacDonald 
 2012 Wimbledon Stadium Roof Capita Symonds 
Theatre/ Auditorium/ Outdoor Stage 
 1958 Theatre transformable Rene Allio 
 1965 Open-air Theater at Cannes Frei Otto 
 1976 Bad Hersfeld Theater Frei Otto 
 1998 Jaen Arena Movable Roof Féix Escrig 
 2000 Lucerne Cultural Congress Centre  Jean Nouvel 
 2002 Winter Olympic Games, 

Hoberman Arch  
Chuck Hoberman 

 2007 Starlight Theater Studio Gang 
Others 
 1966 Transformable Structures T.W. McSherry 
 1971 Cologne Garden Exhibition  Frei Otto 
 1987 Quba Mosque Umbrellas, Medina Bodo Rasch 
 1988 Instantly Stable, Quickly 

Erectable and Quickly 
Collapsible Portable Structure 

Lowell Norman 
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Table 4.4 Continued 
 1992 Transformable structural element Serge Bringolf  
 1999 Deployable Swimming Pool Roof Féix Escrig 
 2000 Vienna City Hall Courtyard Roof Silja Tillner 
 2003 Geared Expanding Structures Chuck Hoberman 
 2006 Transformable Airship Hiu Yeung Li  
 2010 Shipping Container/ House  Joseph Esposito 

COMPARISON OF TERMS BY RATIONALE 

Figures 4.9 and 4.10 help to summarize the findings of this chapter by comparing the 

percentages of rationales and project types by the four primary terms studied. From these figures 

one can clearly see that each of the terms studied employs a unique distribution of rationales and 

project types when compared to the other terms.  

From Figure 4.9 one can easily observe that metaphorical rationales are much stronger 

for the terms kinetic and transformable than adaptable and responsive. The percentage of social 

rationales varies from 21%-45% but this category plays an important role in all four terms. 

Environmental rationales are far more varied with the responsive literature being the champion 

term for this kind of rationale due to heavy use of phrases like “climate-responsive” and 

“environmentally-responsive.” Counter to the term’s biological associations, the adaptable 

literature displayed only marginally interested in environmental rationales and was much more 

concerned with economic rationales.  The high patent content in the adaptable literature also 

explains a higher focus on technical rationales than the other terms.  

This analysis is helpful in part because it provides a basis for making certain 

recommendations for the future use of these terms. For instance, since the term kinetic is 

commonly used in a metaphorical sense we might choose to agree to reserve this term for those 

projects that have to do with art installations. Because adaptable is heavily composed of social 

rationales we might choose to focus this term on interior plan changes. Responsive has the 

highest percentage of environmental rationales so we might say this term is best used for 

planning and building envelope applications. Transformable is not as unequally balanced but it is 
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commonly used to denote a structural change and could therefore be set-aside for these kinds or 

portions of projects. In the conclusion I pull together these observations with those of the other 

sections to follow. 

 

Figure 4.9: Comparison of Rationales by Each Term 

COMPARISON OF FOUR TERMS BY PROJECT TYPE 

Figure 4.10 considers the differences between terms based on the project types 

represented. Adaptable is highly weighted towards residential types with 44% of the articles 

referring to houses, apartments and the like. Residential makes up only around 20% for the other 
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terms. Offices are present in all four terms but higher among responsive and transformable. 

Theaters align most with kinetic and transformable. Pavilions are fairly well distributed among 

all terms. Museums show up at around 5% in all terms except adaptable where none is 

mentioned. However, schools are noticeably highest in the adaptable literature. Due in large part 

to Maziar Asefi’s book, stadiums were very high in the transformable literature. Laboratories 

show up in three of the four terms but are relatively low in percentage.  Kinetic is the champion 

of retail but the other terms also list this type. Installations are most prevalent in the responsive 

publications. This body of literature also provides the only mentions of landscape architecture. 

Planning and transportation concerns are found most commonly in the responsive literature as 

well but there are also frequent mentions of this type in the adaptable literature. Those project 

types that fall outside of these classifications make a significant portion of the kinetic and 

transformable writings. Included in this categorical type are factories, farm buildings, 

mausoleums, skate parks, elevator garages, tents, dance floors, display screens, airships, various 

products, decorative lighting fixtures, and software.  

From this comparison we could perhaps start to think of adaptable not only as user-

focused but also represented most often by places of residence. In a similar fashion we might 

associate kinetic not only with metaphorical rationales with spaces that are after a short-term 

effect, spectacle as in the case of theaters and attraction in retail. Responsive might best be 

associated with many different types that are place-driven based on the high proportion of 

projects using both a high social and high environmental rationale and since planning and 

landscape show up most in this body of literature. And finally, transformable might also come to 

be used for projects intended to entertain (stadiums, theaters, pavilions) but less focused on effect 

than on improving the functional requirements of the project (i.e. keeping the rain out or letting 

the sun in).  
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Figure 4.10: Comparison of Types by Each Term 

The next chapter takes the data presented in this chapter further by cutting it across each 

decade. Ultimately these comparisons help tie the development of the literature to the larger 

cultural context. 
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CHAPTER 5: FREQUENCIES OF TERMS AND TYPES BY DECADE 

Chapter four focused on tracing the evolution of each term. This chapter cuts across the 

terms by analyzing the relative frequencies of the terms by decade. This chapter focuses on the 

fourth and final research question, “Is the frequency of terms over time linked consistently with 

certain kinds of contextual shifts or events?” Seeking answers to this question helps situate these 

publications and their projects within the larger context and is intended to link what is happening 

with this literature to various cultural shifts and events. Consistent with the constructivist 

epistemological position I have assumed, several cultural shifts and events mentioned explicitly 

in the literature as drivers behind the rationales expressed were tested across the wider range of 

literature considered by the study.  

This investigation produced many noticeable trends that I briefly summarize as twenty 

points organized by the three major sections of this chapter—rationales, project types, and 

frequency comparisons.  

For rationales: 

1)  Aesthetic/metaphorical rationales played an important role during the 

1960s and have become increasingly common during the 2000s.  

2)  Social rationales consistently make up the highest percentage of all 

categories over all decades.  

3)  Environmental rationales are wildly inconsistent over time but have 

experienced a growing influence during the 1990s and 2000s.  

4)  Economic and technical rationales have grown less important over the last 

two decades.  

For building types: 

5)  The most frequent project type for all terms is residential.  

6)  The 1960s and 1990s saw a spike in offices.  
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7)  The 1970s were the most important decade for theaters and pavilions.  

8)  Museums are fairly low as a percentage of the total.  

9)  Interest in schools seems to be cyclical.  

10)  Stadiums were most commonly discussed in the 1960s and 1980s.  

11)  Laboratories are rare in the literature but were highest in the 1960s.  

12)  The 1980s were the pinnacle for retail projects.  

13)  There has been a dramatic surge in installations over the last decade.  

14)  Landscape projects are rare but planning and transportation projects play 

an important role in the literature.  

15)  Other projects make up the second largest group, following residential 

projects.   

For frequency comparisons: 

16)  It is clear there are several terms that present important avenues for future 

research.  

17)  This is not a new phenomenon but one of increasing interest to those 

writing about the built environment.  

18)  There is general dip in nearly all the terms during the 1980s but it is 

unclear from the literature why this is so.  

19)  Despite the need for greater efficiency during periods of economic 

decline, the literature may consider such terms as a luxury.   

20)  There is not a clear relationship to the dominant political mood of the 

time. 

This fairly long list of twenty observations is perhaps not sufficiently succinct to provide 

the reader with the big picture yet. However, before drawing conclusions it is important to more 
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thoroughly investigate the data. The following subchapter, therefore, goes into greater detail 

about each decade. 

COMPARISON OF RATIONALES BY DECADE 

In Chapter 4, the terms were compared to each other as total percentages. Figures 5.1 and 

5.2 break this down further for each decade in order to show the shift in rationales and project 

types between decades. The intention behind this exercise was to determine if certain decades 

could be categorized in certain ways.   
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Figure 5.1: Comparison of Rationales by Decade 

From the pie charts in Figure 5.1 we can observe several important trends among all the 

terms. The decades before the 1960s were tabulated but due to the low total number of 
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publications prior to 1960, these have been ignored for this portion of the analysis. Following the 

relative percentage of aesthetic/metaphorical rationales, it can be said that this category has 

played an important role during the 1960s. It was markedly overshadowed during the 1970s by 

other rationales before making a steady increase during the 1980s, 1990s and 2000s. Based on 

the first two years of the 2010s, metaphorical rationales have returned as one of three primary 

rationales.  

Social rationales make up the highest percentage of all categories over all decades. Not 

surprising is the fact that this rationale played a heavily dominant role during the 1970s, which 

may be related to the decrease in metaphorical rationales mentioned above. Yet, nearly the same 

percentage was also seen during the 1990s before falling off again during the 2000s and the start 

of this decade.  

The third rationale, environmental, is represented in nearly a quarter of all projects. Its 

use however has been wildly inconsistent over time. It was absent from the 1960s, but was up to 

16% during the 1970s before shrinking down to only 12% in the 1980s. Environmental rationale 

has, however, experienced a growing influence during the 1990s and 2000s with 21% then up to 

31%. 

Economic concerns played a relatively consistent role from the 1960s to the 1980s with 

roughly 20% of the projects concerned with this rationale. The last two decades, however, have 

shown a noticeable decrease in economic concerns when compared to other rationales. This may 

have to do with the relative prosperity during this period as Figure 5.4 highlights later in the 

chapter or it could simply be that the sustainability discourse has promoted other concerns more 

than economics.  

A similar trend is seen with technical rationales but only starting from 13% then going up 

to 22% in the 1980s before declining to near nil in the last decade. This may come as a surprise 

to many who assume that the use of technology in general is on the rise. This can be explained in 
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part because of how I have narrowly confined this category of rationales to practical concerns.   

Architectural journals are not known for their “how-to” distribution of knowledge, but the 

simultaneous decrease in technical rationales mixed with a sharp increase in 

aesthetic/metaphorical rationales over the last two decades seems to point to a real substantive 

change in the nature of these publications. Similar changes can also be observed when 

considering the change in project types over time across the literature as discussed in the next 

section. 

COMPARISON OF TYPES BY DECADE 

The literature produced a wide range of projects. I had originally not considered projects 

within the allied disciplines of urban planning and landscape architecture but the literature 

provided sufficient projects to add these categories. Projects were placed in one of the following 

categories: Residential (this covers single family detached housing to multifamily high-rises as 

well as temporary lodging like hotels), Office, Theater, Pavilion, Museum, School, Stadium, 

Laboratory, Retail, Installation (art), Landscape, Planning/Transportation, and Other (factories, 

farm buildings, mausoleums, skate parks, elevator garages, tents, dance floors, display screens, 

airships, various products, decorative lighting fixtures, and software) 

At the end of Chapter 4 I shared a percentage comparison for project types for each term. 

Figure 5.2 looks at the data a different way by comparing the totals not by term but by decade. 

Looking at the data in this way highlights the shifting focus in types over time. The large graph 

at the top shows the total percentages from 1910-2010. By closely examining the evolution of 

each type these shifts will become clearer.  

By far the greatest percentage of all types is residential with 30%. From this we can 

reasonably assert that residential projects as a type, due to their small scale and hypersensitivity 

to individual needs and desires, are perhaps the most fertile ground for experimentation by 

architects. This was especially true for the 1960s, which were dominated by residential projects 
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at nearly 50% of all projects. During the next four decades residential hovered around its historic 

average, but the last two years (2011 and 2012) have seen a dramatic reduction in favor of a 

higher percentage of offices and other projects.  

Offices make up 11% of the total over time. In the 1960s it was 17% of all projects. This 

high, however, was followed by very low percentages, 4%, during the 1970s and 1980s. This is a 

bit surprising since the 80s are associated with a strong expansion of corporations. Offices made 

a comeback during the 1990s and 2000s at 15% and then 12%.  

Theaters present an interesting case. Overall they represent only 5% of the total. 

Surprisingly there were none in the 1960s but theaters in 1970s made up 16% of all projects. 

This was followed by a complete lack of theaters in the 1980s and 3% during the 1990s and 

2000s. The 1970s, then, are clearly the most important decade for this building type in terms of 

being adaptable, kinetic, responsive or transformable. 

Pavilions also make up a small part of the overall pie, 6%, and follow a similar pattern as 

theaters. There also none in the 1960s, 12% in the 1970s, none in the 1980s, 3% in the 1990s and 

7% in the 2000s. We might reasonable assume there is some connection between theaters and 

pavilions, especially during the 1970s that might need further explanation.  

Museums as a type are fairly low as a percentage of the total at 4%. What’s interesting is 

that it did not appear at all until the 1980s but has remained consistently around 5%.  

Schools have made up a slightly higher percentage over time at 6%. Schools have swung 

like a pendulum since the 1970s with 9%, the 4% in the 80s, 9% again in the 1990s and 5% in 

the 2000s. This suggests a focus may occur on schools every other decade—an hypothesis 

supported by the first two years of this decade back at 8%. 

Stadiums on the whole make up only 2% of the total. They have ranged from as high as 

6% in the 1960s to as low as none in the 1970s and 1990s. The 1980s and 2000s, however, make 

up 5% and 2% respectively.  
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Laboratories are also 2% of the total but have exhibited a different pattern. The 1960s had 

the highest percentage at 6%, fell to 3% in the 1970s, 5% in the 1980s, were absent in the 1990s 

and made up only 2% of all projects in the 2000s.  

Retail projects are the fourth largest percentage overall at 7%. This overtly commercial 

type made up a larger percentage in both the 1960s and 1980s with 12% and 16% respectively, 

but was only 3% in the 1970s, 9% in the 1990s and only 7% in the 2000s.  The most noticeable 

finding from this data is that retail played a noticeable role in the decade widely as driven by 

consumerism.  

Installations provide a very interesting type. Most noticeably it did not appear in this 

literature until the last decade. From 2000 to 2012, however, there has been a dramatic surge in 

this type. 

Landscape projects make up only 1% of the overall total and only appeared in the 1980s 

and 2000s. It is interesting to note that four of the five landscape projects were associated with 

the term responsive while only one came from the adaptable literature.  

Planning and transportation projects, however made up a much larger percentage than 

originally anticipated and overall made up 9% of the total. This type of project did not appear in 

the 1960s but played a large role at 12% in the 1970s.  It fell down to 5% during the 1980s, rose 

back up to15% during the 1990s and shrank back to 9% in the 2000s.  

“Other” is the final type of project classified during this study. As described at the 

beginning of this section, many different projects fall within this category. The fact that it makes 

up the second largest type category at 13% of the total suggests that it may need to be broken 

down further. As a percentage it has been relatively consistent through the decades except the 

1990s and the last two years. 
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Figure 5.2 could be summarized by the following: 

1. Residential types are consistently the highest but have fallen as a percentage over 

the decades, especially in the last two years. 

2. Theaters, Pavilions, and Planning/Transportation were a central focus in the 

1970s. 

3. The big decade for retail was the 1980s. 

4. Offices were important in the 1960s and again in the 1990s and 2000s.  
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Figure 5.2: Comparison of Types by Decade 

To graphically clarify and illustrate the comparative trends among types over time, 

Figure 5.3 shows the sums for each decade by type rather than as a percentage. What we notice 

from this chart is that there seems to be a rapid rise in these types of projects during the 1960s 

and 1970s, but the trend reversed during the 1980s. The reason for this is not clear, but the last 
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decade saw an enormous increase in interest—so much so that the quantity of publications 

mentioning residential types nearly made up for the decrease during the previous two decades 

(dotted line). 

 

Figure 5.3: Comparison of Types by Decade, Line Chart 

From this chart, in addition to the project type percentages illustrated in Figure 5.2, one 

could easily make the case that residential projects are the dominant site of this kind of 

experimentation despite estimates that only 2% to 28% of housing is designed by architects  

(LaBarre 2008, 62). What this suggests is that “patrons” overwhelmingly support 

experimentation when compared to developers and institutions. Those interested in making 

projects more adaptable, kinetic, responsive and/or transformable might do well to focus 

attention on housing. 

FREQUENCY COMPARISONS 

Looking at the data as sums rather than percentages also provides several illuminating 

insights by comparing the terms to each other and also to various cultural shifts and events. 

Figure 5.4 illustrates the frequency of publications for each of the terms studied along with six 

others (adaptive, animated, collapsible, convertible, deployable, and flexible) by decade. They 
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are shown here in three dimensions so that the reader can easily compare the relative frequencies 

to one another over time. The white bars on the black background represent a normalized 

distribution for three general terms (architecture, building, and structure) that set a baseline for 

judgments about the terms of concern. We can infer from this that there was a rapid increase 

during the 1980s and 1990s in the overall number of articles published, but that the last decade 

has been relatively flat. Spikes in the use of the terms therefore between the 1990s and 2000s are 

significant. 

A Comparison of the Terms to each other 

 

Figure 5.4: Frequency of Terms 



 
 

 134 

The most noticeable feature of this figure is that “flexible” has by far the greatest number 

of publications associated with it. As explained in Chapter 3, this term is of great interest to me 

but due to the generality of its usage it is less specifically focused on the kinds of projects of 

interest to this study. It is also important to note that the term “adaptive” has been limited by 

excluding “adaptive use” and “adaptive reuse” for this chart. These results do however strongly 

suggest two important future avenues of research.  

The second observation is that this wide array of terms has been used in most cases for at 

least several decades and there is generally a rapid increase in use since the 1990s. The important 

conclusion from this is that this is not a new phenomenon but one of increasing interest to those 

writing about the built environment. This may however be due to the overall increase in 

publications since the 1980s.  

Based on previous research on prefabricated housing, my original hypothesis was that 

post-WWII, the late 1960s to the mid-1970s, and post-September 11, 2001 would exhibit 

relatively stronger frequencies in the number of publications. This hypothesis has clearly been 

proven false. Different terms were initiated over a six-decade range and several were not even 

used during these two first periods of time.  

It is interesting to note that the first term to appear is convertible, which has had a 

relatively consistent usage over the past century and will also be investigated in a future study.  

A less obvious trend from this figure is a general dip in nearly all the terms during the 

1980s. The reason for this is not explicit but the following figures suggest some possible 

connections. 

Frequency of Terms Compared to U.S. Economy 

One hypothesis was that the terms may have a strong relationship to the state of the U.S. 

economy. Figure 4.10 tests this by illustrating periods of increase in U.S. GDP (green) versus 

periods of economic decline (red).  
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Figure 5.5: Frequency of Terms Compared to U.S. Economy 

The initial assumption was that periods of economic decline might lead people to be more 

resourceful with limited finances by promoting alternative ways to use space more efficiently.  

Clearly the figure above fails to support this logic. In fact, we might say the opposite is truer. 

The high percentage of red bars during the 1910s to 1930s corresponds to a near complete lack 

of such terms while the relatively stable prosperity of the 1950s, 1960s, and especially the 1990s 

and 2000s show a marked increase in these terms. One might logically conclude that despite the 

need for greater efficiency during periods of economic decline, the literature may consider such 
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terms to be a luxury or that the risks associated with experimentation are too great during 

challenging financial periods.  

Frequency of Terms Compared to U.S. Military Conflicts 

Mikael Hård, building on the social theories of competition offered by Max Weber, has 

suggested that social conflict, in addition social consensus, can be a central motivating factor in 

the development of technology. In fact Hård asserts that “The rate of technological change would 

be minimal in a society in which harmony and consensus prevail” (Hård 1993, 418). As perhaps 

the most dramatic example of social conflict, military campaigns may provide grounds for 

architectural technological advances that are more adaptable, kinetic, responsive, transformable, 

etc.  Figure 4.10 tests this hypothesis through the potential correlation of the terms to U.S. 

military conflicts, marked by red bars, as another possible source of influence.  

It is interesting to note that one of the earliest first appearances of the terms in the 

literature researched refers to an optimistic approach to wartime shelters during WWII. These 

English bomb shelters were designed to be converted into single-family housing after the war 

("War-time shelter… 1942). The evidence does seem to support a weak correlation between the 

terms flexible, convertible, and adaptable to U.S. (and its allies) military conflicts but the pattern 

is less than consistent for all terms. However, unlike the bomb shelter example, it is important to 

realize that the graph does not address the fact that many technological advances developed for 

military operations often take several years to be appropriated for civilian use. 
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Figure 5.6: Frequency of Terms Compared to U.S. Military Conflicts 

It was also hypothesized that political ideologies might also provide some insight into the 

frequency of terms. As represented by presidential party affiliation, does a more conservative or 

a more progressive political climate support interest in these terms? 

The data does not suggest a clear relationship to the dominant political mood of the time. 

An increase or decrease in term frequency cannot be said to exist based on the party affiliation of 

the sitting president. The clearest example of this is the period between the 1980s and today. In 

general the frequency of the terms decreased during the republican-controlled 1980s, but the 

subsequent decades saw a steady increase in frequency despite the regular rotation of the office 

between republicans and democrats.  
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Frequency of Terms Compared to U.S. Presidential Administrations 

 

Figure 5.7: Frequency of Terms Compared to U.S. Presidential Administrations 

Rather than supporting my various hypotheses, this series of graphs have generally 

proven them false. This is, however, also a valuable contribution to the area of study and 

emphasizes the need for further study. 
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CHAPTER 6: DISCUSSION 

There has been a long, but disparate discourse among those responsible for our built 

environment about the inevitability of change on the artifacts we inhabit and those social 

contracts that influence their making. Hundreds, or perhaps thousands, of prototypes have been 

proposed and developed that change shape or composition in response to various social and 

environmental pressures. Though not always done with the goals of sustainability in mind, these 

prototypes often sought to provide increased agency for users, improved energy-efficiency and 

cost-effectiveness, and other commonly understood goals of sustainability. A number of books, 

hundreds of articles, and dozens of patents beautifully illustrate many proposed and built 

examples from which to learn but the descriptive terms employed are greatly varied (i.e., 

adaptable, animated, collapsible, deployable, enabling, evolutionary, flexible, intelligent, kinetic, 

manipulable, mutable, open-system, portable, protean, reconfigurable, responsive, revolving, 

smart, and transformable, etc.) and are therefore difficult to find. By reviewing and synthesizing 

the existing literature, this study provides a starting point for future research that offers both 

insight into how these terms have been used over time and a critique of such concerns and the 

exclusion of the topic within sustainability rating criteria.  

This study traced four of these related terms (adaptable, kinetic, responsive, and 

transformable) through the published literature (articles, books and patents) in an effort to 

understand how, when and why the terms have been used to describe various elements of the 

built environment. To this end, this paper has been guided by the following research questions: 

1) How have the terms been understood through time? 2) What rationales have designers, 

architectural journalists and critics indicated for each term? 3) What types of projects are 

described by each term? 4) Is the frequency of terms over time linked with certain kinds of 

contextual shifts or events? 
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SUMMARY OF LITERATURE REVIEW 

Chapter 2, the preliminary literature review, does not present an exhaustive list of all 

applicable architectural theories, but should have made it clear that architects and other designers 

have wrestled with the problem of change for many decades, and if we extend our scope to 

vernacular buildings, for many centuries. I hope the reader has also understood by now that 

making buildings more adaptable, kinetic, responsive and transformable is not only possible but 

might offer a better alternative to, or redefinition of, the current conception of durability within 

the field of sustainable design. 

This chapter also presented various approaches to language (structuralism, post-

structuralism and constructivism) in an effort to position this study among them. Rather than 

taking the position that any one of these approaches is wrong and another is right, I have 

attempted to use the organizational structure of structuralism while heeding the warnings of post-

structuralism and argued that constructivism offers a way forward by supporting the idea that 

smaller scale agreements of meaning make meaningful discourse possible, if only for a limited 

time. 

SUMMARY OF THE RESEARCH & DISCUSSION OF FINDINGS 

As documented in Chapter 3 there are several important limitations and delimitations on 

this study. The reliance on largely opaque, external databases is perhaps the most important. I am 

aware of many potential exemplars that did not appear using the four terms explored during this 

study. However, the work has been rigorously carried out so that several important initial 

conclusions can be drawn. The first is the problem of language.  

The Problem of Language 

The language architects and architectural journalists have used in this literature is so 

loose that productive communication is severely hampered. I suspect this is partially due to the 

need for designers (and academics) to stand out from their peers. Further complicating this is the 
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fact that it is quite common for both groups to redefine or coin their own terms. This is the 

opposite problem of technocratic jargon or “archispeak” generally associated with organized 

disciplines. It is not that the general public is marginalized by the use of specialized terms, but 

that the meaning is sufficiently diffuse as to be practically meaningless. However, if we are to 

learn from our peers rather than act within individual silos, some level of agreement about the 

meaning of these terms should occur.  

The Lack of Critical Reflection 

There is a noticeable lack of peer-reviewed articles on the subject. Most of the literature 

reviewed could be described as either manifestoes or contributions to the culture industry. The 

first serves the valuable role of untested hypotheses, while the second is primarily a function of 

the capitalistic need to fuel consumption and generate advertising revenues for design 

periodicals. Both, however, lack the critical reflection needed regarding the successes and 

failures of design intentions and execution. Unfortunately this is not an easy problem to 

overcome. Post-occupancy analysis provides a tool for doing this at least at the individual firm 

level but there is little evidence that private companies are willing to share the results with the 

general public. Professional liability and/or the need for private practitioners to maintain a 

competitive edge limit the kind of shared learning that is possible. The rates of compensation an 

architecture firm can demand in our neo-liberal economy are largely a function of their 

reputation. However, Detail’s “Second Look” series provides a glimmer of hope that there is a 

growing interest in the profession to reflect on past works. 

A Mix of Rationales 

As I outlined in Chapter 3 there are many rationales expressed in the literature for making 

the built environment sensitive to changing conditions. I have broadly organized these into 

categories, subcategories and causal conditions following Corbin and Strauss’s grounded theory 

methodology. However, it is important to recognize that this is an emergent work that will 
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continue to develop as more terms and sources are explored. It is also important to remember 

that the literature could certainly be organized in another manner and I have encouraged the 

reader to be critical. 

 
I. Aesthetic / Metaphorical Rationales 

a. Aesthetic effect 
i. Sensorial Effect  

1. Light 
2. Color 
3. Form (Frozen Music) 

ii. Communicate a message 
1. Prestige 
2. Values 

iii. Poetic variation 
iv. Sense of wonder 

b. Metaphorical representation 
i. Direct metaphor 

1. Software 
2. Living entities 
3. Puzzle Boxes 

ii. Figuratively animated 
1. Environmental phenomena 
2. Social phenomena 

II. Social Rationales 
a. Household Scale 

i. Changes in household composition  
1. Children born 
2. Children leaving 
3. Elder care 

ii. Changes in household circumstances 
1. Income 
2. Age  
3. Ability (includes accessibility concerns) 

iii. Changed preferences  
1. Open vs. closed plan 

b. Community/Organizational Scale 
i. Sensitivity to initial conditions 

1. Social Equity 
2. Participation 

ii. Changes in function 
1. Temporary 
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2. Long-term 
c. Societal Scale 

i. Crime 
ii. War 

iii. Zeitgeist 
1. Cultural attitude shifts 
2. Shifts in professional attitudes 

iv. Demographic Shifts 
III. Environmental Rationales 

a. Climate conditions 
i. Temperature 

ii. Wind 
iii. Daylighting  
iv. Precipitation 

b. Site conditions 
i. Legal boundaries 

ii. Views 
iii. Context 

IV. Economic Rationales 
a. Initial 

i. Construction costs 
1. Material costs 
2. Labor costs 
3. Shipping costs 

b. Operating 
i. Attract customers 

ii. Save on energy costs 
iii. Improve efficiency or utilization 
iv. Renovation Savings 
v. Reduce the number of structures over time 

V. Technical Rationales 
a. How-to 
b. Description 

RECOMMENDATIONS  

If nothing else is accomplished by reading this thesis, I hope the reader has gained a deep 

appreciation for the many ways these terms have been used over time and a desire for some 

degree of professional agreement on the meaning of such terms in order to facilitate discussion 

has been incited. 
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Tentative Definitions & Suggested Future Usage 

Working definitions were provided in the four subsections of Chapter 4. They were 

derived from combining the general usage of the term via the Oxford English Dictionary with 

definitions offered by design professionals. Chapter 4 then provided documentation of the 

various rationales and project types each term employed in an effort to further clarify how these 

terms have been used and how they might be used more specifically in the future. Figures 4.9 

and 4.10 summarize the relative percentages of these findings. Chapter 5, however, sought to 

find answers to the question of how the terms have been used through time and what large-scale 

social influences might be at work. The following tentative definitions below have been altered 

slightly from the working definitions provided earlier to reflect the content gleaned from this 

analysis. By now it should be clear that while these terms may seem synonymous there are 

important differences between them that could help establish a more precise usage of them 

within the allied disciplines of architecture and help clarify specific lines of research. 

Adaptable architecture: buildings planned to be easily altered or modified to fit 

changing social functions before and after occupancy. Adaptable projects are generally 

residential, socially motivated, and often accomplished through movable wall systems.  

Kinetic architecture: structures or components with either perceived or actual 

variable mobility, location, and/or geometry. Because the term kinetic is closely 

associated with aesthetic/metaphorical rationales these projects (installations, retail, and 

performance spaces) generally seek an aesthetic effect or simply try to capture attention.  

Responsive architecture: buildings or social process of the built environment 

that answer to the social and/or environmental stimuli of a specific place during the 

design phase of a project. Responsive projects include many building types but also 

include works of urban planning and landscape architecture. 

Transformable architecture: structures that are able to rapidly take on new 

shapes, forms, functions, or character in a controlled manner through changes in 
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structure, skin and/or internal surfaces connected by articulated joints.  Transformable 

projects are generally structural applications less focused on aesthetic effect than on 

improving the functional requirements of the project (i.e. keeping the rain out or letting 

the sun in for various sporting competitions) and are often open-air projects such as 

retractable roof stadiums and pavilions.  

 

AVENUES FOR FURTHER RESEARCH 

As I have alluded to many times throughout this thesis, there are many avenues for future 

research, which I enumerate below: 

1. Since the question of potential causal links to historic trends is still a question, more 

charts are necessary to test for other possibilities. It may ultimately be determined that 

no such conclusion can be drawn, but there is still much to explore in terms of interest 

rates, geographic mobility, influential theories, the widespread publication of key 

projects, etc.  

2. More terms need to be reviewed. With the investigation of each new term the 

emergent categories, subcategories and causal conditions were tested and often 

adapted. Investigating more terms will also help discover more projects, which may 

serve as exemplars for detailed case studies.  Those terms of most interest include 

adaptive, animated, collapsible, convertible, deployable, evolutionary, flexible, 

intelligent and regenerative. 

3. In addition to more terms being investigated, other sources not included in this study 

could provide valuable information. Collecting and translating foreign language 

sources would provide a more global perspective and highlight projects not present in 

English publications. This is especially true for the term intelligent, which is 

specifically addressed as a topic by the German journal entitled XIA: Intelligente 
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Architektur. Websites are another avenue for gaining a fuller perspective. 

Kineticarchitecture.net, a blog maintained by Oliver van Poucke, includes a number 

of interviews in German and many profiled projects with a world map and videos. 

International patents are also of interest, but as noted earlier, have not been digitized 

to allow for full-text searches. The same is true for books. 

4. There is also a need to triangulate the research through personal interviews with 

designers, owners/occupants and manufacturers/contractors. Conducting this research 

will provide a more personal view from three situated perspectives that often perceive 

the design process and certainly the outcomes very differently. The primary intention 

of this study would be to uncover why members of each of these groups have agreed 

to pursue this path. This will be done in a follow up study that identifies key projects 

of various building types and operational method (automatic versus manual).  

5. During the planning stages of the research an alternative research methodology was 

considered that would test the acceptability of the concept to various relevant social 

groups through model making and participant observation. This research would help 

illuminate the preconceived notions people might have for architecture that is 

adaptable, responsive, kinetic and/or transformable. 

PARTING THOUGHTS 

If we can learn more from architectural precedents and not just imitate them visually, the 

discipline of architecture might begin to make strides forward that other disciplines have been 

able to make.  There is still much work to be done in this line of research and I am calling for 

others to contribute to areas of inquiry in need of further research and development. I have listed 

my intentions for future research in the above section but am certain there are many other 

avenues to be explored. At a base level it is imperative to come to some level of agreement about 

the meaning of such terms. While definitions have the potential to stifle, they also allow us to 
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communicate, which, at the present is practically impossible because the words we use have no 

shared meaning. The definitions and recommendations I have made here are merely a snapshot 

of previous conversations that I hope will continue to adapt and transform as we formulate this 

important research topic together. As a final recommendation, I think the time has come to 

organize a formal conversation—a conference or symposium centered on the topic. 
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Appendices 

APPENDIX A: CODING ANALYSIS 
MaxQDA screenshot before excel 

 
 
After exporting and reformatting in Excel 
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1937_Adaptable_81_RIBA 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 7 0 0 0 0 0 32
1942_Adaptable_80_Builder 1 1 0 2 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 1 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10
1946_Adaptable_79_HouseAndGarden_Laundry 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 0 0 3
1947_2525017_PRECAST_MASONRY_MAUSOLEUM 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 27 1 0 0 0 0 0 29
1952_Adaptable_78_Neutra_Interiors 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 14 0 0 0 0 0 25
1957_Adaptable_77_AdaptableHouse 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 3 0 0 0 0 0 15
1964_Adaptable_74_ArchRec ord_AdaptableHouse 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 19 1 9 0 0 0 1 16 0 0 0 0 0 0 0 3 0 0 0 0 2 1 3 3 0 0 1 62
1970_Adaptable_73_l'ArchitecureDauJourdHui_AdaptableSalle 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5
1971_Adaptable_72_EkisticsFeb 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 1 6 12 0 17 0 1 1 2 0 0 0 0 0 0 0 0 0 0 0 0 0 3 7 0 1 1 0 0 58
1971_3856160_ELEVATOR_GARAGE 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7 0 0 0 0 0 8
1972_Adaptable_70_ArchitectsJournalAug 0 0 0 9 14 0 9 0 0 0 0 0 0 0 8 18 8 0 0 0 43 1 0 0 0 0 0 0 0 0 0 0 0 0 1 10 1 2 8 7 53 42 3 33 0 1 1 1 42 315
1974_Adaptable_67_ArchitecturalDesign 0 0 0 4 0 0 1 0 0 0 0 0 0 0 0 1 2 0 0 0 1 4 16 3 24 0 1 1 0 0 0 0 0 0 0 1 1 2 0 1 0 0 4 7 0 7 3 1 1 86
1974_Adaptable_67_ArchitecturalDesign2 0 0 0 17 8 3 26 27 0 0 1 0 1 0 0 12 6 0 1 3 16 85 32 29 15 0 11 3 0 0 0 0 0 0 1 1 1 12 2 1 0 0 23 20 11 17 6 7 26 424
1975_IL14 WachsmannKonrad 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2
1975_IL14 RaschBodo 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1
1975_IL14 MedlinRichard 0 0 0 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 2 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 15
1975_IL14 KugelFriedemann 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1975_IL14 HilbertzWolf 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1975_IL14 FriedmanYona 0 0 0 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6
1975_IL14 AllenEdward 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 16
1978_Adaptable_58_ArchitectsJournal 0 0 0 2 1 1 2 4 0 0 0 0 2 0 2 14 5 2 0 0 2 101 32 6 18 0 5 6 2 0 0 0 0 0 0 2 0 3 1 0 0 0 2 8 5 4 2 0 0 234
1978_Adaptable_57_domus 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 3
1980_Adaptable_56_ArchRecord 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 2 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0 0 0 6 1 11 0 0 0 0 25
1980_Adaptable_56_ArchRecord 0 0 0 35 3 11 1 1 0 0 0 0 7 0 0 11 10 34 5 60 8 59 3 2 2 8 49 7 1 0 0 0 0 0 0 0 1 11 1 0 2 0 16 14 0 16 14 8 1 401
1982_4458462_Movable_wall_assembly 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 70 6 0 0 0 0 0 77
1985_Adaptable_53_CanadianArch_Oct 0 0 0 2 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 1 0 0 0 0 0 1 8
1987_Adaptable_52_InteriorDesign_Nov 0 0 0 23 0 1 0 1 0 0 0 0 0 0 0 3 3 25 3 4 0 7 2 3 0 3 7 0 6 1 0 0 0 1 0 1 0 1 0 0 0 0 2 13 0 2 6 15 2 135
1989_Adaptable_49_ArchitectsJournalAug 0 0 0 1 1 0 5 15 0 0 2 0 1 0 0 0 2 0 0 0 0 2 4 0 0 0 0 0 0 0 0 0 0 5 2 0 0 2 2 2 0 1 0 2 0 0 0 0 0 49
1989_Adaptable_48_JournalOfHousing 0 0 0 4 1 0 1 0 0 0 0 0 1 0 0 8 6 0 2 1 0 121 13 10 2 3 1 0 0 8 0 0 0 0 0 0 0 4 0 0 0 0 0 2 0 0 0 0 0 188
1990_Adaptable_47_Arch&Behaviour 0 0 0 109 4 35 2 0 0 0 0 0 1 0 0 3 8 26 15 3 5 79 3 37 3 1 0 1 2 0 0 0 0 0 0 0 0 0 0 0 0 0 3 40 0 14 4 0 0 398
1990_5031652_Adaptable_camping_shel 0 0 0 27 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 73 0 0 0 0 0 101
1991_Adaptable_45_HausRucker_ArchDesign 0 0 0 2 0 0 0 0 0 0 0 0 1 0 4 0 0 0 0 1 0 0 0 0 3 0 0 0 0 0 0 0 0 0 14 0 0 0 0 0 0 0 1 0 0 0 0 0 0 26
1994_Adaptable_43_Env&Behaviour_May 0 0 0 40 1 0 2 0 0 0 2 0 0 0 1 5 6 0 1 0 0 14 4 1 2 2 0 6 8 0 0 0 0 0 0 1 9 1 6 2 1 0 1 0 0 0 0 0 0 116
1995_Adaptable_42_ArchitectsJournal_May11 0 0 0 2 0 2 0 0 0 0 1 0 0 0 1 1 2 2 0 2 0 5 3 2 3 0 0 1 0 0 0 0 0 0 0 0 1 2 2 0 0 0 0 3 0 2 3 0 0 40
1995_Adaptable_41_Beisi_Arch&Behaviour_Jun 0 0 0 58 113 1 36 7 0 0 0 0 0 0 0 4 11 0 4 0 0 58 1 2 0 14 0 0 0 0 0 0 0 0 0 0 0 4 0 0 0 0 23 12 0 13 3 5 2 371
1998_Adaptable_39_AT 0 0 0 10 6 0 2 3 0 0 0 0 2 0 0 0 1 0 0 0 0 2 0 0 2 2 1 1 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 1 1 0 0 37
1999_Adaptable_37_Arca_Jul 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 2 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 5 0 0 0 0 11
1999_6341460_Architectural_waveforms_and_a_mo 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 0 0 0 4
2000_Adaptable_36_CanadianArchitect_Nov 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 1 0 2 0 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 11
2001_Adaptable_34_UrbanLand_June 0 0 0 1 0 0 2 4 0 3 1 0 2 0 1 3 2 0 0 0 1 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 2 27 0 0 0 0 5 2 0 0 0 1 5 64
2001_Adaptable_32_Arca_Dec 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 1 0 0 0 0 0 5
2002_Adaptable_31_Brick_Davey_ArchReview_Jul 0 0 0 2 0 0 0 0 0 0 3 0 0 0 0 0 0 0 0 0 4 0 7 0 22 0 0 0 0 0 0 0 0 3 1 1 0 1 1 0 0 0 4 14 2 3 0 0 0 68
2003_Adaptable_28_Germer_Mar 0 0 0 3 1 0 2 0 0 0 0 0 0 0 0 2 1 0 0 0 1 2 7 5 1 1 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 2 1 0 0 0 1 32
2004_Adaptable_26_Lotus_2004 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 3 0 0 0 1 0 2 0 0 0 4 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 1 0 0 0 15
2004_Adaptable_25_Holl_Deutsche Bauzeitung_Jan 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 2
2004_Adaptable_24_Kleefisch_Bauwelt_May 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2004_Adaptable_22_FreiburgChurch_Detail_Sept 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2
2004_Adaptable_21_FineHomebuilding_Oct 0 0 0 2 0 0 4 0 0 0 0 0 0 0 0 1 1 0 0 0 0 2 4 7 0 0 0 0 1 0 0 0 0 0 0 0 2 0 0 0 0 0 0 11 1 1 1 0 1 39
2005_Adaptable_20_Escala 0 0 0 2 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 0 0 0 0 7
2005_Adaptable_19_UrbanLand_Mar 0 0 0 1 1 0 0 1 0 3 2 1 9 0 1 2 3 0 0 0 0 4 4 1 0 2 0 0 3 0 0 0 0 0 0 0 1 38 0 0 0 0 4 9 3 0 0 0 0 93
2005_Adaptable_18_GAHouses_Mar 0 0 0 1 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 1 0 1 0 0 9
2006_Adaptable_17_OldHouse_Foursquare_Apr 0 0 0 1 0 1 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 17 0 3 0 0 0 0 1 0 0 0 0 0 0 0 0 2 0 0 0 3 12 6 2 3 0 0 54
2006_12_094_094_Mobile_Structure_for_Adapting 0 0 0 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 2 0 0 0 0 0 8
2007_Adaptable_15_ArchRecord_Gonchar_Jan 0 0 0 3 1 1 6 2 0 3 5 0 2 0 0 3 5 0 0 0 2 0 3 1 5 0 0 0 0 0 0 0 10 0 0 1 0 4 92 40 0 1 3 12 8 4 0 0 1 218
2007_Adaptable_13_ID_May 0 0 0 1 0 0 1 1 0 0 1 0 0 0 1 3 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 3 26 18 0 0 0 0 0 0 0 0 1 59
2008_Adaptable_10_ArchReview_Dubai_Feb 0 0 0 0 0 0 0 0 0 0 5 0 4 0 0 0 0 0 0 0 0 2 4 0 0 0 0 0 0 0 0 0 0 3 0 0 2 3 0 0 0 0 0 4 0 0 0 0 0 27
2008_Adaptable_09_UrbanLand_Sokol_June 0 0 0 0 0 0 0 0 0 0 12 36 16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1 0 2 1 0 0 0 1 0 1 0 0 0 0 71
2009_Adaptable_08_Detail_RoofTerrace 0 0 0 3 1 0 0 0 0 0 0 3 5 0 4 1 3 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 6 1 0 0 2 0 0 0 0 6 0 3 0 0 0 1 41
2009_Adaptable_07_GA_Ebner_March 0 0 0 1 0 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0 1 0 43 0 3 0 0 0 0 3 0 0 0 0 0 2 0 0 0 0 0 0 1 0 3 1 0 0 1 62
2010_Adaptable_06_ArchReview_Holland_Jan 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 2 1 1 1 0 0 0 0 0 0 0 0 3 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 12
2010_Adaptable_05_Blueprint_Jul 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 5
2010_Adaptable_04_Weinand_Oct 0 0 0 0 1 0 0 0 0 3 0 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 10
2010_Adaptable_03_Blueprint_Oct_2010 0 0 0 7 4 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 6 0 1 0 0 0 0 0 0 0 0 0 0 0 0 20
2011_Adaptable_02_Architect_Dickinson_Apr 0 0 0 3 1 0 0 0 0 1 0 0 1 0 0 1 0 0 0 0 0 0 1 1 3 0 0 0 0 0 0 0 0 0 0 3 1 0 2 0 0 0 1 0 1 2 0 0 0 22

Totals 1 1 0 422 162 58 109 67 0 18 36 40 56 1 25 104 91 91 31 74 89 565 297 113 145 37 81 27 28 30 4 0 10 22 31 30 24 131 148 71 57 47 231 349 68 95 49 38 88
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81 Y 1

Adaptable,&
expanding,&
expandibility 5 5 1937 1930s 1 0

The&architect&and&housing&by&the&
Speculative&builder,article&VIII.Adaptable&
house&designs&and&built5in&furniture&:a&
scheme&by&Tubbs,&Duncan&&&Osburn

Royal&Institute&
of&British&
Architects.&
Journal ?

R.A.&Duncan&
of&Tubbs,&
Duncan&&&
Osburn speculative

Davis&Estates,&
Ltd.;&Peerless&
Kitchen&
Cabinets,&Ltd.

"the&speculative&house&inevitably&only&
approximately&meets&the&requirements&of&
its&purchaser…the&'expanding'&house&that&
can&be&easily&altered&or&expanded&to&meet&
requirements'of'a'growing'and'changing'
family." 1

Ideal&Home&
Exhibition&
House England

specultative&
house 1

built5in&furniture&
used&as&partitions&
b/w&rooms manual

80 Y 1
Adaptable,&
convertible 5 5 1942 1940s 1

War5time&shelters&adaptable&as&post5war&
houses&:Coventry Builder

"a&
corresponde
t"

D.E.E.&
Gibson,&
Coventry&
City&
Architectural&
Department speculative 5

"[bomb]&shelters&designed&to&form&the&
lower&storeys&of&post5war&two5storey&
houses." 1 model

Coventry,&
England

[bomb]&
shelter&to&
house 1 ground&floor

79 Y 1 Adaptable 5 5 1946 1940s 1
Automatic&Mondays&:look&at&the&new&
laundries&adaptable&to&many&plans

House&and&
garden ? ? 5

Westinghouse,&&
Apex,&Conlon,&
GE,&Thor,&
Universal,&
Hotpoint

independence'"the&advantages&of&being&
able&to&run&a&house&singlehanded...not&
dependent&on&outside&help&and&services"& 1 schematic 5 house 1 laundry&room

Easy&Whirldry&Portable&Washer,&Landry&moved&
to&2nd&floor&since&electric&dryers&made&access&
to&the&yard&unessary&for&drying.

P.6 Y 1 Adaptable 5 5 1947 1940s 2 1
US&1947&2,525,017&PRECAST&MASONRY&
MAUSOLEUM 5 5

James&B.&
Cheek&and&
David&C.&
Edwards&
(Dallas,&Tex.)& 5 5

"individual&crypt&units&so&arranged&that&a&
group&of&units&combine&to&provide&and&
additional&crypt,&thus&increasing&the&
capacity&of&the&mausoleum&and&reducing&
the&expense&of&construction&and&at&the&
same&time&providing&a&more&adaptable&
structure."&"constructed&wit&more&or&less&
unskilled&labor,&thus&making&for&economy&
and&simplicity." 1 1

Precast&
Masonry&
Mausoleum 5 Mausoleum 1 total&assembly n/a

78 Y 1 Adaptable 1952 1950s
Neutra&obliges&a&colorful&tenant&with&
adaptable&interiors

Contract&
interiors ?

Richard&
Neutra

Prof.&Emmy&
Zweybruck,&
American&
Crayon&
Company 5

"allowing&for&numerous&variations&in&layout&
according&to&the&size&and&nature&of&classes,&
lectures,&exhibitions&and&&demonstrations&
required."&p&86 1

American&
Crayon&
Company's&
Pacific&Coast&
Studio/&
Northwestern&
Mutual&Fire&
Association&
Building

Los&Angeles,&
CA

office/&
studio&
classes 1 1

sliding&fabric&
partitions,moveable&
exterior&louvers

manual&for&
partitions,&
mechanical&
for&louvers

77 Y 1

Adaptable,&
flexibility,&
adaptability 1957 1950s The&adaptable&house

Architectural&
review P.R.B.

Ärne&Korsmö&
and&Christian&
Norberg5
Schulz

Korsmö&and&
Norberg5
Schulz&
families 5

"a&building&that&fits&its&function&like&a&glove&
may&becoma&straight5jacket&as&the&function&
changes,&a&structure&that&brings&the&
benefits&of&standardisation&my&bring&
penalties&too55may&do,&but&neither&need&do&
so."&"flexibility&of&plan&and&adaptability&of&
use" 1

Korsmö&House&
(1955)

Oslo,&
Norway House 2

standardized&exterior&
&&interior&
removeable&panels,&
mobile&stairway, manual

Schulz&
House&
(1955)

Oslo,&
Norway House

standardized&
exterior&&&interior&
removeable&panels

76

PCL&
Microfi
che 5 Adaptable 1959 1950s 3 0

A&house&that&grows&with&the&years&
:adaptable&to&changing&needs

House&and&
garden

75

PCL&
Microfi
che 5 Adaptable 1962 1960s A&house&full&of&adaptable&ideas

House&and&
garden

74 Y 1 Adaptable,&flexible 1964 1960s 2 0
Adaptable&house&dramatizes&use&of&steel&
[New&York&State]

Architectural&
record ?

Stanley&
Salzman&
(Arch),&Harry&
Sadler,&Ann&
Leonard,&
Novello&
Craftsmen 5

"flexible&arrangement&of&space&to&
accommodate&large&or&small&entertaining." 1

Private&
Residencee

New&York&
State

House,&
residence 1 folding&partitions

73 Y 5 Adaptable 1970 1970s Les&lieux&du&spectacle
Architecture&
d'aujourd'hui

P.&C.&Brook,&
Patrice:&
Muyard,&
Jean5Pierre:&
Gourdon,&
Anne5Marie:&
Rosenschoo
n,&Arend:&
Leipp,&
√âmile Theatre 1

73 Y 1 Adaptable 1970 1970s Projet&D'une&Salle&Adaptable&Vitry
Architecture&
d'aujourd'hui

Bernard&
Guillaumot

Pierre&
Braslasky&
(Arch),&
Bernard&
Guillaumot&
(Set&
Designer) ? 5

various&performance&layouts&through&
hexagonal&plan 1

Théâtre&Jean&
Vilar Vitry,&France Theatre 1

seating&and&stage&
layout

72 Y 1
Adaptable,&
Expandable 1971 1970s

An&adaptable&and&expandable&system&for&
row&houses Ekistics

Erik&
Hultberg Erik&Hultberg ? 5

"No'architect'can'know&what&these&
expectations&are&or&what&performance&
specifications&the&occupants&would&
demand&if&they&were&consulted.&This&must&
be&the&fundabmental&reason&for&building&
adaptable&houses." 1

Skjetten&
Housing

Skjetten&
(near&Oslo),&
Norway Row&houses 1

nonstructural&outer&
wall&sections...can&be&
taken&down&and&
reused…internal&non5
structural&partition&
walls,&cupboards,&
benches,&doors manual

P.5 Y 1 Adaptable 1971 1970s
US 1974/3,856,l60 ELEVATOR 
GARAGE @ 5

Anton&Roth,&
(Hanau/Mai
n,&Germany) 5 5

"to&provide&a&novel&structure&for&the&
parking&of&vehicles&on&successive&floors&
displaced&one&above&the&other,&therefore&
eliminating&the&shortcomings&of&the&above5
mentioned&known&parking&structures"&"a&
mechanical&system&which&can&function&
reliably,&be&economical&and&which&is&able&to&
move&a&vehicle&sideways." 1 1 5 5

Elevator&
Garage 1 floor mechanical

71

Fine&
Arts&TA&
175&
D38 Adaptable 1972 1970s Design&for&teaching Design

70 Y 1

Adaptable,&
adaptability,&
portable,&mobile,&
flexible,&
demountable,&
movable,&
relocatable,&add5
on,&add5in 1972 1970s

Developing&a&range&of&adaptable&
furniture&and&services&for&laboratories

Architects'&
journal

Frank&Drake&
&&Tony&
Branton,&
Laboratories&
Investigation&
Unit&(LIU) ?

Harpurhey&
Upper&School Sintacel,&Ltd.

"more&often&it&is&the&combination&of&factors&
that&produces&the&need&to&&adapt&facilities.&
These&include:&Growth.&Increase&in&
numbers&of&staff&or&students&or&
introduction&of&more&equipment…Changes&
in&personnel…Development&in&
experimental&techniques…Changes&in&
teaching&methods…[and]&Administrative&
management&changes." 1 1

Harpurhey&
Upper&School

Manchester,&
England

research&
laboratory 1 1

furniture&and&
overhead&services manual

chart&of&change&frequency&by&organization&level&
provided,&import&recommendation&to&include&a&
manual&of&adaptable&plan&options.

69

ILL&
Reques
ted Adaptable 1973 1970s Architecture&√©volutive&:habitation

Techniques&et&
architecture

G.&S.&
Maurios,&
Louis:&
Maillard,&
Henri5Pierre:&
Chemetov,&
Paul

68
Lib&
Storage Adaptable 1974 1970s

An&experiment&with&adaptable&housing&
at&Montereau

Industrialization&
forum

A.&I.&Martel,&
G.

67 Y 1 Adaptable 1974 1970s Adaptable&row&housing&in&Norway
Architectural&
Design

Erik&
Hultberg

Prof.&Nils5Ole&
Lund&with&
Erik&Hultberg&
of&Reseen,&
Throne5
Holst,&and&
Hultberg 5 5

"No'architect'can'know&what&these&
expectations&are&or&what&performance&
specifications&the&occupants&would&
demand&if&they&were&consulted.&This&must&
be&the&fundabmental&reason&for&building&
adaptable&houses."

Skjetten&
Housing

Skjetten&
(near&Oslo),&
Norway Row&houses 1

nonstructural&outer&
wall&sections...can&be&
taken&down&and&
reused…internal&non5
structural&partition&
walls,&cupboards,&
benches,&doors manual

SEE&previous&article&#72&for&project&proposal&in&
1971.&Occupants'&Manual&explains&sturcture,&
ordering&info&for&new&components,&design&
advice&for&extensions&and&alterations,&guide&to&
gardening&with&soil&analysis&and&recommended&
plants.

X.1 Y 1

Adaptable,&
flexibility,&
adaptibility,&
extendable,&
moveable,&
demountable

"the&adaptable&approach,&in&contrast&to&
the&flexible,&emphasizes&planning&and&
layout&rather&than&constructional&
technique&and&services&distribution."&pg&
86 1974 1970s

Housing&flexibility/adaptability&
(Adaptable)

Architectural&
Design

Andrew&
Rabeneck,&
David&
Sheppard,&
Peter&Town

Building&
Systems&
Developmen
t&(Andrew&
Rabeneck,&
David&
Sheppard,&
Peter&Town) 5 5

Social&obsolescence...technical&
obsolescence,&"the&"functionalist",&or&
"management&science"&approach&to&house&
design&is&both&insufficient&and&
unnecessarily&constraining."&"our&slogan&for&
the&design&of&adaptable&homes&is&occupant&
choice&through&ambiguity."&"to&
accommodate&or&to&signify&a&change&in&
family&make&up&or&activity...to&improve&the&
quality&of&the&home&with&respect&to&social&
or&market&criteria...rearrangement&of&
subdivision...re5zone&the&home&on&the&basis&
of&formal/informal,&children/adult,&
day/night,&noisy/quiet,&etc...to&be&different,&
to&conform,&to&keep&up&with&the&Jones" 1 1 1

precedents&noted&include&Mediterranean&and&
Mesopotamian&hot5climate&courtyard&houses,&
the&northern&large&enclosed&hall&surrounded&by&
small&rooms,&villas&of&Palladio,&English&
speculative&housing&of&the&18th&and&19th&c.,&
some&of&Behrens,&Loos&and&Baillie5Scott,&South&
American&Barriades.&NO&BUILT5IN&FURNITURE.

66

ILL&
Reques
ted Adaptable 1974 1970s Enseignement

Techniques&et&
architecture

65

ILL&
Reques
ted Adaptable 1974 1970s Spectacles

Techniques&et&
architecture

64 Y Adaptable 1974 1970s Centres&polyvalents
Techniques&et&
architecture

Motivations Building'Type
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81 Y 1

Adaptable,&
expanding,&
expandibility 5 5 1937 1930s 1 0

The&architect&and&housing&by&the&
Speculative&builder,article&VIII.Adaptable&
house&designs&and&built5in&furniture&:a&
scheme&by&Tubbs,&Duncan&&&Osburn

Royal&Institute&
of&British&
Architects.&
Journal ?

R.A.&Duncan&
of&Tubbs,&
Duncan&&&
Osburn speculative

Davis&Estates,&
Ltd.;&Peerless&
Kitchen&
Cabinets,&Ltd.

"the&speculative&house&inevitably&only&
approximately&meets&the&requirements&of&
its&purchaser…the&'expanding'&house&that&
can&be&easily&altered&or&expanded&to&meet&
requirements'of'a'growing'and'changing'
family." 1

Ideal&Home&
Exhibition&
House England

specultative&
house 1

built5in&furniture&
used&as&partitions&
b/w&rooms manual

80 Y 1
Adaptable,&
convertible 5 5 1942 1940s 1

War5time&shelters&adaptable&as&post5war&
houses&:Coventry Builder

"a&
corresponde
t"

D.E.E.&
Gibson,&
Coventry&
City&
Architectural&
Department speculative 5

"[bomb]&shelters&designed&to&form&the&
lower&storeys&of&post5war&two5storey&
houses." 1 model

Coventry,&
England

[bomb]&
shelter&to&
house 1 ground&floor

79 Y 1 Adaptable 5 5 1946 1940s 1
Automatic&Mondays&:look&at&the&new&
laundries&adaptable&to&many&plans

House&and&
garden ? ? 5

Westinghouse,&&
Apex,&Conlon,&
GE,&Thor,&
Universal,&
Hotpoint

independence'"the&advantages&of&being&
able&to&run&a&house&singlehanded...not&
dependent&on&outside&help&and&services"& 1 schematic 5 house 1 laundry&room

Easy&Whirldry&Portable&Washer,&Landry&moved&
to&2nd&floor&since&electric&dryers&made&access&
to&the&yard&unessary&for&drying.

P.6 Y 1 Adaptable 5 5 1947 1940s 2 1
US&1947&2,525,017&PRECAST&MASONRY&
MAUSOLEUM 5 5

James&B.&
Cheek&and&
David&C.&
Edwards&
(Dallas,&Tex.)& 5 5

"individual&crypt&units&so&arranged&that&a&
group&of&units&combine&to&provide&and&
additional&crypt,&thus&increasing&the&
capacity&of&the&mausoleum&and&reducing&
the&expense&of&construction&and&at&the&
same&time&providing&a&more&adaptable&
structure."&"constructed&wit&more&or&less&
unskilled&labor,&thus&making&for&economy&
and&simplicity." 1 1

Precast&
Masonry&
Mausoleum 5 Mausoleum 1 total&assembly n/a

78 Y 1 Adaptable 1952 1950s
Neutra&obliges&a&colorful&tenant&with&
adaptable&interiors

Contract&
interiors ?

Richard&
Neutra

Prof.&Emmy&
Zweybruck,&
American&
Crayon&
Company 5

"allowing&for&numerous&variations&in&layout&
according&to&the&size&and&nature&of&classes,&
lectures,&exhibitions&and&&demonstrations&
required."&p&86 1

American&
Crayon&
Company's&
Pacific&Coast&
Studio/&
Northwestern&
Mutual&Fire&
Association&
Building

Los&Angeles,&
CA

office/&
studio&
classes 1 1

sliding&fabric&
partitions,moveable&
exterior&louvers

manual&for&
partitions,&
mechanical&
for&louvers

77 Y 1

Adaptable,&
flexibility,&
adaptability 1957 1950s The&adaptable&house

Architectural&
review P.R.B.

Ärne&Korsmö&
and&Christian&
Norberg5
Schulz

Korsmö&and&
Norberg5
Schulz&
families 5

"a&building&that&fits&its&function&like&a&glove&
may&becoma&straight5jacket&as&the&function&
changes,&a&structure&that&brings&the&
benefits&of&standardisation&my&bring&
penalties&too55may&do,&but&neither&need&do&
so."&"flexibility&of&plan&and&adaptability&of&
use" 1

Korsmö&House&
(1955)

Oslo,&
Norway House 2

standardized&exterior&
&&interior&
removeable&panels,&
mobile&stairway, manual

Schulz&
House&
(1955)

Oslo,&
Norway House

standardized&
exterior&&&interior&
removeable&panels

76

PCL&
Microfi
che 5 Adaptable 1959 1950s 3 0

A&house&that&grows&with&the&years&
:adaptable&to&changing&needs

House&and&
garden

75

PCL&
Microfi
che 5 Adaptable 1962 1960s A&house&full&of&adaptable&ideas

House&and&
garden

74 Y 1 Adaptable,&flexible 1964 1960s 2 0
Adaptable&house&dramatizes&use&of&steel&
[New&York&State]

Architectural&
record ?

Stanley&
Salzman&
(Arch),&Harry&
Sadler,&Ann&
Leonard,&
Novello&
Craftsmen 5

"flexible&arrangement&of&space&to&
accommodate&large&or&small&entertaining." 1

Private&
Residencee

New&York&
State

House,&
residence 1 folding&partitions

73 Y 5 Adaptable 1970 1970s Les&lieux&du&spectacle
Architecture&
d'aujourd'hui

P.&C.&Brook,&
Patrice:&
Muyard,&
Jean5Pierre:&
Gourdon,&
Anne5Marie:&
Rosenschoo
n,&Arend:&
Leipp,&
√âmile Theatre 1

73 Y 1 Adaptable 1970 1970s Projet&D'une&Salle&Adaptable&Vitry
Architecture&
d'aujourd'hui

Bernard&
Guillaumot

Pierre&
Braslasky&
(Arch),&
Bernard&
Guillaumot&
(Set&
Designer) ? 5

various&performance&layouts&through&
hexagonal&plan 1

Théâtre&Jean&
Vilar Vitry,&France Theatre 1

seating&and&stage&
layout

72 Y 1
Adaptable,&
Expandable 1971 1970s

An&adaptable&and&expandable&system&for&
row&houses Ekistics

Erik&
Hultberg Erik&Hultberg ? 5

"No'architect'can'know&what&these&
expectations&are&or&what&performance&
specifications&the&occupants&would&
demand&if&they&were&consulted.&This&must&
be&the&fundabmental&reason&for&building&
adaptable&houses." 1

Skjetten&
Housing

Skjetten&
(near&Oslo),&
Norway Row&houses 1

nonstructural&outer&
wall&sections...can&be&
taken&down&and&
reused…internal&non5
structural&partition&
walls,&cupboards,&
benches,&doors manual

P.5 Y 1 Adaptable 1971 1970s
US 1974/3,856,l60 ELEVATOR 
GARAGE @ 5

Anton&Roth,&
(Hanau/Mai
n,&Germany) 5 5

"to&provide&a&novel&structure&for&the&
parking&of&vehicles&on&successive&floors&
displaced&one&above&the&other,&therefore&
eliminating&the&shortcomings&of&the&above5
mentioned&known&parking&structures"&"a&
mechanical&system&which&can&function&
reliably,&be&economical&and&which&is&able&to&
move&a&vehicle&sideways." 1 1 5 5

Elevator&
Garage 1 floor mechanical

71

Fine&
Arts&TA&
175&
D38 Adaptable 1972 1970s Design&for&teaching Design

70 Y 1

Adaptable,&
adaptability,&
portable,&mobile,&
flexible,&
demountable,&
movable,&
relocatable,&add5
on,&add5in 1972 1970s

Developing&a&range&of&adaptable&
furniture&and&services&for&laboratories

Architects'&
journal

Frank&Drake&
&&Tony&
Branton,&
Laboratories&
Investigation&
Unit&(LIU) ?

Harpurhey&
Upper&School Sintacel,&Ltd.

"more&often&it&is&the&combination&of&factors&
that&produces&the&need&to&&adapt&facilities.&
These&include:&Growth.&Increase&in&
numbers&of&staff&or&students&or&
introduction&of&more&equipment…Changes&
in&personnel…Development&in&
experimental&techniques…Changes&in&
teaching&methods…[and]&Administrative&
management&changes." 1 1

Harpurhey&
Upper&School

Manchester,&
England

research&
laboratory 1 1

furniture&and&
overhead&services manual

chart&of&change&frequency&by&organization&level&
provided,&import&recommendation&to&include&a&
manual&of&adaptable&plan&options.

69

ILL&
Reques
ted Adaptable 1973 1970s Architecture&√©volutive&:habitation

Techniques&et&
architecture

G.&S.&
Maurios,&
Louis:&
Maillard,&
Henri5Pierre:&
Chemetov,&
Paul

68
Lib&
Storage Adaptable 1974 1970s

An&experiment&with&adaptable&housing&
at&Montereau

Industrialization&
forum

A.&I.&Martel,&
G.

67 Y 1 Adaptable 1974 1970s Adaptable&row&housing&in&Norway
Architectural&
Design

Erik&
Hultberg

Prof.&Nils5Ole&
Lund&with&
Erik&Hultberg&
of&Reseen,&
Throne5
Holst,&and&
Hultberg 5 5

"No'architect'can'know&what&these&
expectations&are&or&what&performance&
specifications&the&occupants&would&
demand&if&they&were&consulted.&This&must&
be&the&fundabmental&reason&for&building&
adaptable&houses."

Skjetten&
Housing

Skjetten&
(near&Oslo),&
Norway Row&houses 1

nonstructural&outer&
wall&sections...can&be&
taken&down&and&
reused…internal&non5
structural&partition&
walls,&cupboards,&
benches,&doors manual

SEE&previous&article&#72&for&project&proposal&in&
1971.&Occupants'&Manual&explains&sturcture,&
ordering&info&for&new&components,&design&
advice&for&extensions&and&alterations,&guide&to&
gardening&with&soil&analysis&and&recommended&
plants.

X.1 Y 1

Adaptable,&
flexibility,&
adaptibility,&
extendable,&
moveable,&
demountable

"the&adaptable&approach,&in&contrast&to&
the&flexible,&emphasizes&planning&and&
layout&rather&than&constructional&
technique&and&services&distribution."&pg&
86 1974 1970s

Housing&flexibility/adaptability&
(Adaptable)

Architectural&
Design

Andrew&
Rabeneck,&
David&
Sheppard,&
Peter&Town

Building&
Systems&
Developmen
t&(Andrew&
Rabeneck,&
David&
Sheppard,&
Peter&Town) 5 5

Social&obsolescence...technical&
obsolescence,&"the&"functionalist",&or&
"management&science"&approach&to&house&
design&is&both&insufficient&and&
unnecessarily&constraining."&"our&slogan&for&
the&design&of&adaptable&homes&is&occupant&
choice&through&ambiguity."&"to&
accommodate&or&to&signify&a&change&in&
family&make&up&or&activity...to&improve&the&
quality&of&the&home&with&respect&to&social&
or&market&criteria...rearrangement&of&
subdivision...re5zone&the&home&on&the&basis&
of&formal/informal,&children/adult,&
day/night,&noisy/quiet,&etc...to&be&different,&
to&conform,&to&keep&up&with&the&Jones" 1 1 1

precedents&noted&include&Mediterranean&and&
Mesopotamian&hot5climate&courtyard&houses,&
the&northern&large&enclosed&hall&surrounded&by&
small&rooms,&villas&of&Palladio,&English&
speculative&housing&of&the&18th&and&19th&c.,&
some&of&Behrens,&Loos&and&Baillie5Scott,&South&
American&Barriades.&NO&BUILT5IN&FURNITURE.
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81 Y 1

Adaptable,&
expanding,&
expandibility 5 5 1937 1930s 1 0

The&architect&and&housing&by&the&
Speculative&builder,article&VIII.Adaptable&
house&designs&and&built5in&furniture&:a&
scheme&by&Tubbs,&Duncan&&&Osburn

Royal&Institute&
of&British&
Architects.&
Journal ?

R.A.&Duncan&
of&Tubbs,&
Duncan&&&
Osburn speculative

Davis&Estates,&
Ltd.;&Peerless&
Kitchen&
Cabinets,&Ltd.

"the&speculative&house&inevitably&only&
approximately&meets&the&requirements&of&
its&purchaser…the&'expanding'&house&that&
can&be&easily&altered&or&expanded&to&meet&
requirements'of'a'growing'and'changing'
family." 1

Ideal&Home&
Exhibition&
House England

specultative&
house 1

built5in&furniture&
used&as&partitions&
b/w&rooms manual

80 Y 1
Adaptable,&
convertible 5 5 1942 1940s 1

War5time&shelters&adaptable&as&post5war&
houses&:Coventry Builder

"a&
corresponde
t"

D.E.E.&
Gibson,&
Coventry&
City&
Architectural&
Department speculative 5

"[bomb]&shelters&designed&to&form&the&
lower&storeys&of&post5war&two5storey&
houses." 1 model

Coventry,&
England

[bomb]&
shelter&to&
house 1 ground&floor

79 Y 1 Adaptable 5 5 1946 1940s 1
Automatic&Mondays&:look&at&the&new&
laundries&adaptable&to&many&plans

House&and&
garden ? ? 5

Westinghouse,&&
Apex,&Conlon,&
GE,&Thor,&
Universal,&
Hotpoint

independence'"the&advantages&of&being&
able&to&run&a&house&singlehanded...not&
dependent&on&outside&help&and&services"& 1 schematic 5 house 1 laundry&room

Easy&Whirldry&Portable&Washer,&Landry&moved&
to&2nd&floor&since&electric&dryers&made&access&
to&the&yard&unessary&for&drying.

P.6 Y 1 Adaptable 5 5 1947 1940s 2 1
US&1947&2,525,017&PRECAST&MASONRY&
MAUSOLEUM 5 5

James&B.&
Cheek&and&
David&C.&
Edwards&
(Dallas,&Tex.)& 5 5

"individual&crypt&units&so&arranged&that&a&
group&of&units&combine&to&provide&and&
additional&crypt,&thus&increasing&the&
capacity&of&the&mausoleum&and&reducing&
the&expense&of&construction&and&at&the&
same&time&providing&a&more&adaptable&
structure."&"constructed&wit&more&or&less&
unskilled&labor,&thus&making&for&economy&
and&simplicity." 1 1

Precast&
Masonry&
Mausoleum 5 Mausoleum 1 total&assembly n/a

78 Y 1 Adaptable 1952 1950s
Neutra&obliges&a&colorful&tenant&with&
adaptable&interiors

Contract&
interiors ?

Richard&
Neutra

Prof.&Emmy&
Zweybruck,&
American&
Crayon&
Company 5

"allowing&for&numerous&variations&in&layout&
according&to&the&size&and&nature&of&classes,&
lectures,&exhibitions&and&&demonstrations&
required."&p&86 1

American&
Crayon&
Company's&
Pacific&Coast&
Studio/&
Northwestern&
Mutual&Fire&
Association&
Building

Los&Angeles,&
CA

office/&
studio&
classes 1 1

sliding&fabric&
partitions,moveable&
exterior&louvers

manual&for&
partitions,&
mechanical&
for&louvers

77 Y 1

Adaptable,&
flexibility,&
adaptability 1957 1950s The&adaptable&house

Architectural&
review P.R.B.

Ärne&Korsmö&
and&Christian&
Norberg5
Schulz

Korsmö&and&
Norberg5
Schulz&
families 5

"a&building&that&fits&its&function&like&a&glove&
may&becoma&straight5jacket&as&the&function&
changes,&a&structure&that&brings&the&
benefits&of&standardisation&my&bring&
penalties&too55may&do,&but&neither&need&do&
so."&"flexibility&of&plan&and&adaptability&of&
use" 1

Korsmö&House&
(1955)

Oslo,&
Norway House 2

standardized&exterior&
&&interior&
removeable&panels,&
mobile&stairway, manual

Schulz&
House&
(1955)

Oslo,&
Norway House

standardized&
exterior&&&interior&
removeable&panels

76

PCL&
Microfi
che 5 Adaptable 1959 1950s 3 0

A&house&that&grows&with&the&years&
:adaptable&to&changing&needs

House&and&
garden

75

PCL&
Microfi
che 5 Adaptable 1962 1960s A&house&full&of&adaptable&ideas

House&and&
garden

74 Y 1 Adaptable,&flexible 1964 1960s 2 0
Adaptable&house&dramatizes&use&of&steel&
[New&York&State]

Architectural&
record ?

Stanley&
Salzman&
(Arch),&Harry&
Sadler,&Ann&
Leonard,&
Novello&
Craftsmen 5

"flexible&arrangement&of&space&to&
accommodate&large&or&small&entertaining." 1

Private&
Residencee

New&York&
State

House,&
residence 1 folding&partitions

73 Y 5 Adaptable 1970 1970s Les&lieux&du&spectacle
Architecture&
d'aujourd'hui

P.&C.&Brook,&
Patrice:&
Muyard,&
Jean5Pierre:&
Gourdon,&
Anne5Marie:&
Rosenschoo
n,&Arend:&
Leipp,&
√âmile Theatre 1

73 Y 1 Adaptable 1970 1970s Projet&D'une&Salle&Adaptable&Vitry
Architecture&
d'aujourd'hui

Bernard&
Guillaumot

Pierre&
Braslasky&
(Arch),&
Bernard&
Guillaumot&
(Set&
Designer) ? 5

various&performance&layouts&through&
hexagonal&plan 1

Théâtre&Jean&
Vilar Vitry,&France Theatre 1

seating&and&stage&
layout

72 Y 1
Adaptable,&
Expandable 1971 1970s

An&adaptable&and&expandable&system&for&
row&houses Ekistics

Erik&
Hultberg Erik&Hultberg ? 5

"No'architect'can'know&what&these&
expectations&are&or&what&performance&
specifications&the&occupants&would&
demand&if&they&were&consulted.&This&must&
be&the&fundabmental&reason&for&building&
adaptable&houses." 1

Skjetten&
Housing

Skjetten&
(near&Oslo),&
Norway Row&houses 1

nonstructural&outer&
wall&sections...can&be&
taken&down&and&
reused…internal&non5
structural&partition&
walls,&cupboards,&
benches,&doors manual

P.5 Y 1 Adaptable 1971 1970s
US 1974/3,856,l60 ELEVATOR 
GARAGE @ 5

Anton&Roth,&
(Hanau/Mai
n,&Germany) 5 5

"to&provide&a&novel&structure&for&the&
parking&of&vehicles&on&successive&floors&
displaced&one&above&the&other,&therefore&
eliminating&the&shortcomings&of&the&above5
mentioned&known&parking&structures"&"a&
mechanical&system&which&can&function&
reliably,&be&economical&and&which&is&able&to&
move&a&vehicle&sideways." 1 1 5 5

Elevator&
Garage 1 floor mechanical

71

Fine&
Arts&TA&
175&
D38 Adaptable 1972 1970s Design&for&teaching Design

70 Y 1

Adaptable,&
adaptability,&
portable,&mobile,&
flexible,&
demountable,&
movable,&
relocatable,&add5
on,&add5in 1972 1970s

Developing&a&range&of&adaptable&
furniture&and&services&for&laboratories

Architects'&
journal

Frank&Drake&
&&Tony&
Branton,&
Laboratories&
Investigation&
Unit&(LIU) ?

Harpurhey&
Upper&School Sintacel,&Ltd.

"more&often&it&is&the&combination&of&factors&
that&produces&the&need&to&&adapt&facilities.&
These&include:&Growth.&Increase&in&
numbers&of&staff&or&students&or&
introduction&of&more&equipment…Changes&
in&personnel…Development&in&
experimental&techniques…Changes&in&
teaching&methods…[and]&Administrative&
management&changes." 1 1

Harpurhey&
Upper&School

Manchester,&
England

research&
laboratory 1 1

furniture&and&
overhead&services manual

chart&of&change&frequency&by&organization&level&
provided,&import&recommendation&to&include&a&
manual&of&adaptable&plan&options.

69

ILL&
Reques
ted Adaptable 1973 1970s Architecture&√©volutive&:habitation

Techniques&et&
architecture

G.&S.&
Maurios,&
Louis:&
Maillard,&
Henri5Pierre:&
Chemetov,&
Paul

68
Lib&
Storage Adaptable 1974 1970s

An&experiment&with&adaptable&housing&
at&Montereau

Industrialization&
forum

A.&I.&Martel,&
G.

67 Y 1 Adaptable 1974 1970s Adaptable&row&housing&in&Norway
Architectural&
Design

Erik&
Hultberg

Prof.&Nils5Ole&
Lund&with&
Erik&Hultberg&
of&Reseen,&
Throne5
Holst,&and&
Hultberg 5 5

"No'architect'can'know&what&these&
expectations&are&or&what&performance&
specifications&the&occupants&would&
demand&if&they&were&consulted.&This&must&
be&the&fundabmental&reason&for&building&
adaptable&houses."

Skjetten&
Housing

Skjetten&
(near&Oslo),&
Norway Row&houses 1

nonstructural&outer&
wall&sections...can&be&
taken&down&and&
reused…internal&non5
structural&partition&
walls,&cupboards,&
benches,&doors manual

SEE&previous&article&#72&for&project&proposal&in&
1971.&Occupants'&Manual&explains&sturcture,&
ordering&info&for&new&components,&design&
advice&for&extensions&and&alterations,&guide&to&
gardening&with&soil&analysis&and&recommended&
plants.

X.1 Y 1

Adaptable,&
flexibility,&
adaptibility,&
extendable,&
moveable,&
demountable

"the&adaptable&approach,&in&contrast&to&
the&flexible,&emphasizes&planning&and&
layout&rather&than&constructional&
technique&and&services&distribution."&pg&
86 1974 1970s

Housing&flexibility/adaptability&
(Adaptable)

Architectural&
Design

Andrew&
Rabeneck,&
David&
Sheppard,&
Peter&Town

Building&
Systems&
Developmen
t&(Andrew&
Rabeneck,&
David&
Sheppard,&
Peter&Town) 5 5

Social&obsolescence...technical&
obsolescence,&"the&"functionalist",&or&
"management&science"&approach&to&house&
design&is&both&insufficient&and&
unnecessarily&constraining."&"our&slogan&for&
the&design&of&adaptable&homes&is&occupant&
choice&through&ambiguity."&"to&
accommodate&or&to&signify&a&change&in&
family&make&up&or&activity...to&improve&the&
quality&of&the&home&with&respect&to&social&
or&market&criteria...rearrangement&of&
subdivision...re5zone&the&home&on&the&basis&
of&formal/informal,&children/adult,&
day/night,&noisy/quiet,&etc...to&be&different,&
to&conform,&to&keep&up&with&the&Jones" 1 1 1

precedents&noted&include&Mediterranean&and&
Mesopotamian&hot5climate&courtyard&houses,&
the&northern&large&enclosed&hall&surrounded&by&
small&rooms,&villas&of&Palladio,&English&
speculative&housing&of&the&18th&and&19th&c.,&
some&of&Behrens,&Loos&and&Baillie5Scott,&South&
American&Barriades.&NO&BUILT5IN&FURNITURE.
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