












INTRODUCTION: THE PLOT OF THIS BOOK 

extended far beyond any particular parcel ofland. Accordingly, this should alter how we 

understand the definition of what is urban and it should recursively alter what we under-

stand the constitution of building to be.

In both cases, the Latin etymology of urbanization is central to this book. As with 

all boundaries, the placement of a boundary is second only to what is exchanged across 

the boundary. Construing a system boundary-whether thermodynamic, geographic, 

or disciplinary-is merely a method for discerning what exchanges can or perhaps 

should occur across the selected boundary. Boundaries allow us to see what is, and 

what is not, included in the purview of a project, discipline, or civilization. Boundaries 

are but alibi for discerning the myriad exchanges across that boundary. Boundaries 

tend to separate, but in doing so they tend only to make any connections more appar-

ent and ready for discernment.

Boundaries, especially in thermodynamics, are not fixed like walls or the edges of

property parcels, but are highly transient. They appear and disappear with t� adjacent

energy gradients that produce them. This transience underscores the temporal system 

boundaries for any system in consideration. What is exchanged across the limits of a 

parcel, city, state, or continent in the process of building is ultimately a more central 

thermodynamic question of the constitution of building than any concern for the 

heating, cooling, or illumination of a building would be in isolation.

So, the question of how the urban-and building-is bounded, and how those 

boundaries are defined, is of crucial importance to this book. At a certain point, initial

ly disparate understandings of property, building enclosure, and the thermodynamic 

description of building all converge, and in doing so challenge many unquestioned 

assumptions about building and architecture.

Whether you consider the normative boundaries that separate parcels in a city and 

thus have traditionally bounded design projects, or those boundaries that have delimit

ed academic and professional design disciplines, each boundary has externalized many 

important dynamics of urbanization. To this end, a focus on the evolving material and 

geographic culture of building as an urbanization process is also inherently a history of

externalities. The extant historical narratives about building and architecture have few 

references to the material and energy systems that extend beyond these sites as objects 
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in a city. Therefore another aim of this book is to make the externalities of architecture 

landscape architecture, and urbanism intrinsic to design. 
' 

As noted above, one simple and important boundary that is characteristic of this 

book is the physical, legal boundary of property. But in the most fundamental ways 

possible, this book openly questions our collective assumptions about the boundaries 
of parcels as well as projects, disciplines, and urbanization. The parochialism of the old 

boundaries and disciplinary separations are no longer adequate to understand building 
and urbanization in this century. Instead, we must devise new boundaries for what we 

consider urban and what we consider building. Accordingly, we must seek forms of 
knowledge and insight that are better suited to this century's realities. 

To provide but one example: if the parochial system boundaries of"operational 
energy efficiency" concerns are replaced by more thermodynamically valid and totalizing 
accounts of the energy associated with building, then the materialism of building w�uld 

be far more important to architects. The operational energy associated with a contempo
rary North American building is about 20% of its total energy dissipation while about 
80% of the energy associated with building is dissipated through the building processes 

of extraction, production, manufacture, transportation, construction, maintenance, re
placement, and destruction.14 This single fact should be a central concern of architects. It 
immediately transforms what architects think the energy associated with building is and 

what they could do with it. It suggests, on one hand, that the matter in buildings ought 
to do more. On the other, it also suggests that architects ought to have a much greater 

role in the supply chains and mass flow related to building, for this is the bulk of build
ing's energy dynamics. Both are essential the maturation of material and energy practices 
in the current state of architecture. 

We ought to consider and design the most significant orders of energy magnitude 

associated with building. In light of the overwhelming importance of material extraction, 
production, manufacturing, transportation, construction, maintenance, replacement, 
and destruction, it is absolutely apparent that it pays to invest in the material culture of 
building and urbanization in new ways, albeit with more reflexive boundaries. It is on the

basis cf this fact that this book looks much more rigorously at a much-expanded consideration cf 
the material flows cf building, and their energetic implications.
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