=
o
=
=
b
c
®»
m
o

BAMMH

ﬁ,ura
Eamaean oS
" ‘I ¥

« / w“ )
/ URBAN
2 ARCHITECTURE

QUALITATIVE APPROACHES
TO SUSTAINABILITY -

THOMAS SCHROPFER = _,




ECOLOGICAL
URBAN

ARCHITECTURE

QUALITATIVE APPROACHES
TO SUSTAINABILITY

}

o e

IRg CON’[%BLJ.TIOI‘ S BY
yﬁ L!Mj HEE E:{:‘

THOM/-\S s HROPYER

MITCHELL JOACHIM

SHEILA KENNEDY

‘NICO KIENZL, BENJAMIN SHEPHERD,
SHANTA TUCKER (ATELIER TEN)
ACHIM MENGES

FEDERICO PAROLOTTO
EDUARDO RICO

MATTHIAS SAUERBRUCH

SVEN STREMKE

ZDRAVKO TRIVIC

CHRISTIAN WERTHMANN

BIRKHAUSER
BASEL



The author would like to thank the Harvard University
Graduate School of Design, the Harvard University Real
Estate Academic Initiative, and the SUTD-MIT Interna-
tional Design Centre for their generous support of this
publication.

Graphic Design:
Antje Sauer, Berlin
Hannah Schonenberg, Basel

ACIP catalogue record for this book is available from the
Library of Congress, Washington D.C., USA.

Bibliographic information published by the German
National Library:

The German National Library lists this publication in the
Deutsche Nationalbibliografie; detailed bibliographic
datais available on the Internet at http://dnb.d-nb.de.

This work is subject to copyright. All rights are reserved,
whether the whole or part of the material is concerned,
specifically the rights of translation, reprinting, re-use of
illustrations, recitation, broadcasting, reproduction on
microfilms or in other ways, and storage in databases.
For any kind of use, permission of the copyright owner
must be obtained.

© 2012 Birkhauser Verlag GmbH, Basel
P.0.Box, 4009 Basel, Switzerland
Part of De Gruyter

Printed on acid-free paper produced from chlorine-free
pulp. TCF o

Printed in Germany
ISBN 978-3-0346-0800-8
987654321

www.birkhauser.com



| CONTENTS

08

20

40

80

120

164

194

200

INTRODUCTION
CASE STUDIES

MATERIALIZE
MOBILIZE
SIMULATE
TRANSFORM

NEW PERSPECTIVES
APPENDIX



10

11

12
14
16
18
19

INTRODUCTION:
ECOLOGICAL URBAN
ARCHITECTURE

BY THOMAS SCHROPFER

LOW-TECH VERNACULAR
ARCHITECTURE

(ENVIRONMENTAL)
MACHINE FOR LIVING

MATERIAL ECOLOGY
TECHNO-SCIENCE

GREEN, LITERAL
TRANSFORM
(RE)EXAMINING THE CITY

20

21

22
22

24

25

25
25

27

29

29
29

31

32

33
33

35

36

36

37

38

CASE STUDIES:
PLANNING AND
IMPLEMENTING
ECOLOGICAL URBAN
ARCHITECTURE

BY THOMAS SCHROPFER

VAUBAN, FREIBURG,
GERMANY

IDEAS AND IDEALS

TOOLS AND
IMPLEMENTATION

CRITIQUE

SOLARCITY, LINZ,
AUSTRIA

IDEAS AND IDEALS

TOOLS AND
IMPLEMENTATION

CRITIQUE

VALDESPARTERA,
ZARAGOZA, SPAIN

IDEAS AND IDEALS

TOOLS AND
IMPLEMENTATION

CRITIQUE

SARRIGUREN,
PAMPLONA, SPAIN

IDEAS AND IDEALS

TOOLS AND
IMPLEMENTATION

CRITIQUE

BO01, MALMO,
SWEDEN

IDEAS AND IDEALS

TOOLS AND
IMPLEMENTATION

CRITIQUE

MATERIALIZE

40 MATERIAL INTEGRATION:

ARCHITECTURE IN THE
URBAN ENVIRONMENT

BY THOMAS SCHROPFER

41  MATERIAL EFFICIENCY:
DEMATERIALIZE

44 ENERGY EFFICIENCY:
REMATERIALIZE

46 THERMAL EFFICIENCY:
THE IMMATERIAL

50 THE PRACTICE OF
SUSTAINABILITY

BY MATTHIAS SAUERBRUCH

52 URBAN INTEGRATION

56 AVOIDING FOSSIL ENERGY
56 VENTILATION

57 COOLING

58 SOLAR PROTECTION AND
THERMAL INSULATION

58 ARCHITECTURE AS USER
INTERFACE

59 TOWARD A SUSTAINABLE
ARCHITECTURE

61 MATERIALLY INFORMED
COMPUTATIONAL
DESIGN IN ECOLOGICAL
ARCHITECTURE

BY ACHIM MENGES

62 COMPUTATIONAL DESIGN

63 DESIGN COMPUTATION AND
MATERIALIZATION: WOOD

70 BIOTIC ROOFTOPS
FOR ECOLOGICAL URBAN
ARCHITECTURE

BY CHRISTIAN WERTHMANN

72 ROOF = REFUGIUM
74 ROOF = GROUND
76 ~ ROOF = FARM

78  BIOTIC ROOFTOPS FOR
ECOLOGICAL URBAN
ARCHITECTURE

80

81
85

86

88

90

94

97

98

100

102

103

MOBILIZE

MOBILIZING CONNECTIVITY:
MOBILITY,
INFRASTRUCTURE, SOCIETY

BY THOMAS SCHROPFER

INTEGRATED MOBILITY SYSTEMS

INTERDEPENDENT MOBILITY:
THE MASDAR CONCEPT

HOLISTIC OUTLOOK:
MOBILITY OF ENERGY

DE-INFRASTRUCTURING
CITIES - TOWARD A NEW
URBAN FRAMEWORK

BY FEDERICO PAROLOTTO

MIXED-USE DENSIFICATION
AND ALTERNATIVES TO
CAR-BASED MOBILITY

RECONSIDERING ROAD
INFRASTRUCTURE IN THE URBAN
ENVIRONMENT

REMOVING INFRASTRUCTURE IN
THE CITY

RELATIONAL URBANISM:
A SYSTEMIC APPROACH TO
URBAN DESIGN

BY EDUARDO RICO

EMERGING GLOBAL REGIONS AND
THE PROCESSUAL PARADIGMS

TYPOLOGICAL RESEARCH AND
THE ENVIRONMENTAL QUESTION

RELATIONAL MODELING AND THE
MANAGEMENT OF FLEXIBILITY IN
URBAN SYSTEMS

110 SUSTAINABLE ENERGY

112
112
114
114
116
116
116

117

LANDSCAPES: THE POWER
OF IMAGINATION

BY SVEN STREMKE

SOURCES AND SINKS
SYSTEM SIZE

SYMBIOSIS
DIFFERENTIATION OF NICHES
FOOD CHAIN

STORAGE

BIORHYTHM

WAYS OF TRANSITION: FROM
BIOSPHERE TO TECHNOSPHERE



SIMULATE

120 A NEW SYNTHESIS
BY THOMAS SCHROPFER

121 PARAMETERIZE: REVOLUTION
OF CHOICE

122 SIMULATE: DYNAMIC
SCENARIO PLANNING

124 SYNTHETIC PROCESSES
128 BEYOND BENCHMARKS

130 MODELING THE FUTURE
OF SUSTAINABLE CITIES

BY NICO KIENZL, BENJAMIN
SHEPHERD, SHANTA TUCKER
(ATELIER TEN)

132 WHY SIMULATE?

133 SIMULATION IN PLANNING
133 THE DISTRICT SCALE

133 THE CITY 'SCALE

134 THE SYSTEM SCALE

134 A CAVEAT

136 DISTRICT SCALE CASE STUDY:
HARVARD ALLSTON

138 CITY SCALE CASE STUDY:
PLANYC

140 SIMULATING INTER-

DEPENDENT COMPLEXITY:

BEYOND PRESCRIPTIVE
ZONING

BY JOHN HONG
142 SIMULTANEITY:

METHODOLOGICAL
CONSIDERATIONS

144 INVESTIGATING SIMULTANEITY:
DAYLIGHTING AND LOT LINES

147 CONVERGENT SOLUTIONS
AND THE DESIGNER’S ROLE

150 EVALUATION OF SUS-

152

152

153

153

154

154

156

156

TAINABLE HIGH-DENSITY
ENVIRONMENTS

BY LIMIN HEE
WITH ZDRAVKO TRIVIC

HIGH-DENSITY ENVIRONMENTS
AND ECOLOGY

CONCEPTS AND TOOLS:
EVOLUTION, INFORMATION,
AND PARAMETERIZATION

RESEARCH METHODS

DOCUMENTATION:
URBAN SPACE TYPOLOGIES

EVALUATIVE FRAMEWORK:
URBAN SPACE ATTRIBUTES

CLASSIFICATION SYSTEM:
GEOMETRY, USE, AND ECOLOGY
FRAMEWORKS

QUALITATIVE VALUES OF
ECOLOGICAL VIABILITY

MAPPING THE PROCESS -
SUSIE

TRANSFORM

164 TRANSFORMATION OF USE: 194 NEW PERSPECTIVES:
EXPOSING POTENTIAL TAKING STOCK OF GREEN
BY THOMAS SCHROPFER BY THOMAS SCHROPFER

166 ADAPTIVE REUSE ON THE 195 INTERDEPENDENT DESIGN

URBAN SCALE

168 MATERIAL REUSE 198 A NEW FRAMEWORK FOR
ECOLOGICAL URBAN
ARCHITECTURE

ENVIRONMENTS

170 MINING THE SITE
173 MAXIMAL IMPACT

174 THE NECESSITY OF ALL
SCALES. PLANETARY
DESIGN IN THE AGE OF
GLOBALITY

BY MITCHELL JOACHIM

APPENDIX

200 ON THE AUTHOR AND THE
CONTRIBUTORS

203 ILLUSTRATION CREDITS
185 INTERSECTING 204 INDEX OF NAMES
ECOLOGIES 206 SUBJECT INDEX

BY SHEILA KENNEDY

187 PORTABLE LIGHT: MOBILIZING
DIGITAL AND PHYSICAL
INFRASTRUCTURE

190 RIVERFIRST: MESHING PHYSICAL
ACCESS AND WIRELESS
CONNECTIVITY

192 NEW PARADIGMS FOR DESIGN



ECOLOGICAL
URBAN
ARCHITECTURE






ECOLOGICAL
URBAN
ARCHITECTURE

QUALITATIVE APPROACHES
TO SUSTAINABILITY

THOMAS SCHROPFER

WITH CONTRIBUTIONS BY

LIMIN HEE

JOHN HONG

MITCHELL JOACHIM

SHEILA KENNEDY
“NICO KIENZL, BENJAMIN SHEPHERD,
>HAN A TUCKER (ATELIER TEN)
ACHIM MENGES

FEDERICO PAROLOTTO
EDUARDO RICO

MATTHIAS SAUERBRUCH

SVEN STREMKE

ZDRAVKO TRIVIC

CHRISTIAN WERTHMANN

BIRKHAUSER
BASEL



The author would like to thank the Harvard University
Graduate School of Design, the Harvard University Real
Estate Academic Initiative, and the SUTD-MIT Interna-
tional Design Centre for their generous support of this
publication.

Graphic Design:
Antje Sauer, Berlin
Hannah Schonenberg, Basel

A CIP catalogue record for this book is available from the
Library of Congress, Washington D.C., USA.

Bibliographic information published by the German
National Library:

The German National Library lists this publication in the
Deutsche Nationalbibliografie; detailed bibliographic
datais available on the Internet at http://dnb.d-nb.de.

This work is subject to copyright. All rights are reserved,
whether the whole or part of the material is concerned,
specifically the rights of translation, reprinting, re-use of
illustrations, recitation, broadcasting, reproduction on
microfilms or in other ways, and storage in databases.
For any kind of use, permission of the copyright owner
must be obtained.

© 2012 Birkhauser Verlag GmbH, Basel
P.0.Box, 4009 Basel, Switzerland
Part of De Gruyter

Printed on acid-free paper produced from chlorine-free
pulp. TCF e

Printed in Germany
ISBN 978-3-0346-0800-8
9876548321

www.birkhauser.com



| CONTENTS

08

20

40

80

120

164

194

200

INTRODUCTION
CASE STUDIES

MATERIALIZE
MOBILIZE
SIMULATE
TRANSFORM

NEW PERSPECTIVES
APPENDIX



10

11

12
14
16
18
19

INTRODUCTION:
ECOLOGICAL URBAN
ARCHITECTURE

BY THOMAS SCHROPFER

LOW-TECH VERNACULAR
ARCHITECTURE

(ENVIRONMENTAL)
MACHINE FOR LIVING

MATERIAL ECOLOGY
TECHNO-SCIENCE

GREEN, LITERAL
TRANSFORM
(RE)EXAMINING THE CITY

20

21

22
22

24

25

25
25

27

29

29
29

31

32

33
33

35

36

36

37

38

CASE STUDIES:
PLANNING AND
IMPLEMENTING
ECOLOGICAL URBAN
ARCHITECTURE

BY THOMAS SCHROPFER

VAUBAN, FREIBURG,
GERMANY

IDEAS AND IDEALS

TOOLS AND
IMPLEMENTATION

CRITIQUE

SOLARCITY, LINZ,
AUSTRIA

IDEAS AND IDEALS

TOOLS AND
IMPLEMENTATION

CRITIQUE

VALDESPARTERA,
ZARAGOZA, SPAIN

IDEAS AND IDEALS

TOOLS AND
IMPLEMENTATION

CRITIQUE

SARRIGUREN,
PAMPLONA, SPAIN

IDEAS AND IDEALS

TOOLS AND
IMPLEMENTATION

CRITIQUE

BO01, MALMO,
SWEDEN

IDEAS AND IDEALS

TOOLS AND
IMPLEMENTATION

CRITIQUE

MATERIALIZE

40 MATERIAL INTEGRATION:
ARCHITECTURE IN THE
URBAN ENVIRONMENT

BY THOMAS SCHROPFER

41  MATERIAL EFFICIENCY:
DEMATERIALIZE

44 ENERGY EFFICIENCY:
REMATERIALIZE

46 THERMAL EFFICIENCY:
THE IMMATERIAL

50 THE PRACTICE OF
SUSTAINABILITY

BY MATTHIAS SAUERBRUCH

52 URBAN INTEGRATION

56 AVOIDING FOSSIL ENERGY
56 VENTILATION

57 COOLING

58 SOLAR PROTECTION AND
THERMAL INSULATION

58 ARCHITECTURE AS USER
INTERFACE

59 TOWARD A SUSTAINABLE
ARCHITECTURE

61 MATERIALLY INFORMED
COMPUTATIONAL
DESIGN IN ECOLOGICAL
ARCHITECTURE

BY ACHIM MENGES

62 COMPUTATIONAL DESIGN

63 DESIGN COMPUTATION AND
MATERIALIZATION: WOOD

70 BIOTIC ROOFTOPS
FOR ECOLOGICAL URBAN
ARCHITECTURE

BY CHRISTIAN WERTHMANN

72 ROOF = REFUGIUM
74 ROOF = GROUND
76 ROOF = FARM

78  BIOTIC ROOFTOPS FOR
ECOLOGICAL URBAN
ARCHITECTURE

80

81
85

86

88

90

94

97

98

100

102

103

MOBILIZE

MOBILIZING CONNECTIVITY:
MOBILITY,
INFRASTRUCTURE, SOCIETY

BY THOMAS SCHROPFER

INTEGRATED MOBILITY SYSTEMS

INTERDEPENDENT MOBILITY:
THE MASDAR CONCEPT

HOLISTIC OUTLOOK:
MOBILITY OF ENERGY

DE-INFRASTRUCTURING
CITIES - TOWARD A NEW
URBAN FRAMEWORK

BY FEDERICO PAROLOTTO

MIXED-USE DENSIFICATION
AND ALTERNATIVES TO
CAR-BASED MOBILITY

RECONSIDERING ROAD
INFRASTRUCTURE IN THE URBAN
ENVIRONMENT

REMOVING INFRASTRUCTURE IN
THE CITY

RELATIONAL URBANISM:
A SYSTEMIC APPROACH TO
URBAN DESIGN

BY EDUARDO RICO

EMERGING GLOBAL REGIONS AND
THE PROCESSUAL PARADIGMS

TYPOLOGICAL RESEARCH AND
THE ENVIRONMENTAL QUESTION

RELATIONAL MODELING AND THE
MANAGEMENT OF FLEXIBILITY IN
URBAN SYSTEMS

110 SUSTAINABLE ENERGY

112
112
114
114
116
116
116

117

LANDSCAPES: THE POWER
OF IMAGINATION

BY SVEN STREMKE

SOURCES AND SINKS
SYSTEM SIZE

SYMBIOSIS
DIFFERENTIATION OF NICHES
FOOD CHAIN

STORAGE

BIORHYTHM

WAYS OF TRANSITION: FROM
BIOSPHERE TO TECHNOSPHERE



SIMULATE

120 A NEW SYNTHESIS

BY THOMAS SCHROPFER

121 PARAMETERIZE: REVOLUTION
OF CHOICE

122 SIMULATE: DYNAMIC
SCENARIO PLANNING

124 SYNTHETIC PROCESSES
128 BEYOND BENCHMARKS

130 MODELING THE FUTURE
OF SUSTAINABLE CITIES

BY NICO KIENZL, BENJAMIN
SHEPHERD, SHANTA TUCKER
(ATELIER TEN)

132 WHY SIMULATE?

133 SIMULATION IN PLANNING
133 THE DISTRICT SCALE

133 THECITYSCALE

134 THE SYSTEM SCALE

134 A CAVEAT

136 DISTRICT SCALE CASE STUDY:
HARVARD ALLSTON

138 CITY SCALE CASE STUDY:
PLANYC

140 SIMULATING INTER-

DEPENDENT COMPLEXITY:

BEYOND PRESCRIPTIVE
ZONING

BY JOHN HONG
142 SIMULTANEITY:

METHODOLOGICAL
CONSIDERATIONS

144 INVESTIGATING SIMULTANEITY:
DAYLIGHTING AND LOT LINES

147 CONVERGENT SOLUTIONS
AND THE DESIGNER’'S ROLE

150 EVALUATION OF SUS-

152

152

153

153

154

154

156

156

TAINABLE HIGH-DENSITY

ENVIRONMENTS

BY LIMIN HEE
WITH ZDRAVKO TRIVIC

HIGH-DENSITY ENVIRONMENTS

AND ECOLOGY

CONCEPTS AND TOOLS:
EVOLUTION, INFORMATION,
AND PARAMETERIZATION

RESEARCH METHODS

DOCUMENTATION:
URBAN SPACE TYPOLOGIES

EVALUATIVE FRAMEWORK:
URBAN SPACE ATTRIBUTES

CLASSIFICATION SYSTEM:
GEOMETRY, USE, AND ECOLOGY
FRAMEWORKS

QUALITATIVE VALUES OF
ECOLOGICAL VIABILITY

MAPPING THE PROCESS -
SUSIE

TRANSFORM

164 TRANSFORMATION OF USE:
EXPOSING POTENTIAL

BY THOMAS SCHROPFER

166 ADAPTIVE REUSE ON THE
URBAN SCALE

168 MATERIAL REUSE
170 MINING THE SITE
173 MAXIMAL IMPACT

174 THE NECESSITY OF ALL
SCALES. PLANETARY
DESIGN IN THE AGE OF
GLOBALITY

BY MITCHELL JOACHIM

185 INTERSECTING
ECOLOGIES

BY SHEILA KENNEDY

187 PORTABLE LIGHT: MOBILIZING
DIGITAL AND PHYSICAL
INFRASTRUCTURE

190 RIVERFIRST: MESHING PHYSICAL
ACCESS AND WIRELESS
CONNECTIVITY

192 NEW PARADIGMS FOR DESIGN

194 NEW PERSPECTIVES:

195

198

200

203
204
206

TAKING STOCK OF GREEN

BY THOMAS SCHROPFER

INTERDEPENDENT DESIGN
ENVIRONMENTS

A NEW FRAMEWORK FOR
ECOLOGICAL URBAN
ARCHITECTURE

APPENDIX

ON THE AUTHOR AND THE
CONTRIBUTORS

ILLUSTRATION CREDITS
INDEX OF NAMES
SUBJECT INDEX



| INTRODUCTION

ECOLOGICAL

URBAN

ARCHITECTURE

BY THOMAS SCHROPFER

The 21st Century is producing dramatic new modes of living
and understanding. The first decade of this century marked the
threshold in which half the world’s population now lives in cities.
Furthermore, the urban areas of the world are expected to “ab-
sorb all of the projected population growth in the next decades
while at the same time drawing in rural populations.”” Hence
our ability to understand density and productive urban modes
of living becomes ever more important. In concepts and in dis-
courses, trans-territorial networks of connected nodes and ur-
ban tissues have replaced the finite limits of city, countryside,
and state.? There is a characteristic duality in that the majority
of the world’s population, in one sense, moves away from nature
to an urban context, while at the same time we are increasingly
aware of our complete interconnectivity within a greater eco-
logical context.




Atelier Bow-Wow, Miyashita Park,
Tokyo, Japan, 2011, aerial view.

Architecture plays a critical role in this new organization. The
Italian architectural historian Manfredo Tafuri remarked that
the very conceptions of nature in Western and Eastern societies
express themselves through the parallel manifestations of the
Tempietto and the Japanese Garden.® It is through architecture
that our relationship with nature is mediated. Nature and human-
kind are interconnected in a synthetic existence and architec-
ture mediates these states. But architecture must be critically
re-understood in its relationship to a more comprehensive sys-
tem. There is a paradigmatic shift in our understanding of ar-
chitecture and humanity’s place within the environment rather
than apart from it. A building can no longer be thought of as a
discrete object. Its design must be conceived in terms of its ur-
ban context within a greater ecosystem, situated at the key in-
tersection between macro-scale world systems and the micro-
implementation of architectural scale. Any architectural detail
is both far-reaching and acutely specific — in an understanding
thatis at once global and local.

The necessity of large-scale system thinking within architec-
ture was traced back by Rem Koolhaas to the post-war work of
Buckminster Fuller: “Perhaps Buckminster Fuller’s contribution
to the field was the apotheosis of this combination of nature
and network. He did the most with the least, producing on the
one hand diagrams of ponderous simplicity. On the other hand,
he worked on radical inventories of the world, both of cultural
and natural elements, documenting the neck-and-neck race
between them in a very forward-looking way ... Now, if you put
everything that’'s happening in the late 1960s and early 1970s
in a cloud or cluster, it seems that there is a very confusing mix-
ture of good and bad. But if you put the events into different
zones or categories, a pattern emerges. There are of course
many crises, but an explosion of green consciousness as a re-
sponse to those crises.™

This explosion of thinking that Koolhaas discusses is the reaction
to the crises of the time - the social restructuring of post-war,
post-colonial society, the crises of energy, resources, and pop-
ulation epitomized by the Club of Rome’s publication of The
Limits of Growth in 1972, and the world oil crisis in the following
year. This was also a crisis of modernity, of the singularity and
autonomy of modern architecture as proliferated after the war.
This modernism was that of the technological revolution which
allowed for the ubiquity of cheap energy, lighting, and air con-
ditioning, creating what Michelle Addington termed “the manu-
factured homeostasis,” a homogeneous interior environment
for the maximum amount of people that is neutral, goes unno-
ticed.®* Some members of the architectural establishment at-
tempted to ignore these crises, epitomized by Reyner Banham’s
quote of a supposed position of some faculty of the Architec-
tural Association at the time, “never mind all that environmental
rubbish, get on with your architecture.”® These crises, however,
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Foster+Partners, Swiss Re Tower,
London, UK, 2004.

sparked the creative energy of a number of architects. Fuller,
along with Banham and other contemporaries, engaged this
technological age with a utopian scale of vision, a technological
utopianism that saw a radical use of technology’s capacity to
rethink the existing "on the scale of the world.”’

The world scale of these issues reiterated itself again as the
nations of the world convened in the United Nations Rio Earth
Summit in 1992, followed by the eventual establishment of the
Kyoto Protocol in 1996. These events alerted the general public
to the “consequences of man’s pillage of natural resources, the
worrying rise in global warming and the rapid and spectacular
destruction of ecosystems.”® Architecture holds a central place
in these crises not only through its mediating existential and
philosophical role but through the deeply pragmatic questions
of its material existence, of the scale of resources and energy
use that goes into the construction and operation of the built
environment. In her essay “No Building is an Island,” Michelle
Addington stated that “the most recent data released by the
U.S. Department of Energy attributes 40 % of energy used in
the U.S. to the building sector, including the energy of electricity
generation, of which more than 70 % is consumed by buildings.
Furthermore, the use of energy by the building sector is increas-
ing at a rate faster than that of the other sectors.”

The solution to this problem is not driven purely by the reduction
of numbers and statistics. The act of architecture, by its very
nature, uses matter and energy, transforming them into the ar-
chitectural manifestation and continued operation; and conse-
quently the question is about the total impact of a work — how
it engages itself as part of a greater (eco)system.

LOW-TECH
VERNACULAR
ARCHITECTURE

Some of the early work to engage an environmental conscious-
ness attempted to embed itself, literally, within the natural en-
vironment. This mode of ecological thinking in architecture is
characterized by a low-tech or vernacular approach, which looks
to time-tested solutions reacting to existing environmental
conditions and tradition. Such projects opt for passive solutions,
often tied to inherent material properties and the conditions of
the land. Technology, if used, as for instance with solar panels,
is explicitly employed to achieve energy independence - to be
‘off the grid.” An engagement with passive strategies as well as
local materials and techniques is, undoubtedly, a fundamental
necessity of well-developed architectural production. Yet such
an approach is also problematic for the crises we face. These
solutions may be simple and intuitive but often are implemented



in arural context and on a singular scale. The desire to exist off
the grid, while notably positioning buildings as producers rather
than solely consumers of energy, isolates the projects. Through
their very disengagement with the greater urban system, their
environmental agenda is obfuscated. Again, buildings tend to
become autonomous objects, explicitly aware of their environ-
mental agenda, but unable to feed back into the greater eco-
system. Generated at the scale of the individual, these solutions
cannot be reproduced at a scale or density appropriate to solve
the needs of any more than a select few. Doing so would create
an unfathomable sprawl, further disintegrating the condition of
the natural environment. This places them in a context removed
from the places that our future depends on - cities, and limits
their ability to fully engage the problems of modernity, density,
and urbanity at a larger scale.””

(ENVIRONMENTAL)
MACHINE
FOR LIVING

Engaging issues of sustainability requires a fundamental un-
derstanding of inherent passive and contextual environmental
strategies, but to do so at a large and dense scale has also led
to active strategies of sustainability. These active methods ar-
ticulate themselves with an almost mechanic resolution, pro-
ducing a finely tuned and engineered architectural work. The
practices of Norman Foster and Renzo Piano exemplify this
technological mode of architectural production. Foster, who
began his career in collaboration with Buckminster Fuller, car-
ries forward optimism in the power of modernism, if not the
technological utopianism of Fuller. His projects have engaged
the issues of sustainability with the building type of modernity,
the skyscraper. The Commerzbank Headquarters in Frankfurt
reflects a watershed in this mode of thought. Commerzbank
re-engages the skyscraper with the greater environment, uti-
lizing natural daylighting and controlling the internal environ-
ment through an operable facade. The building is no longer the
container of an autonomous air-conditioned homeostasis. It
becomes an environmental machine for working. The Swiss Re
Tower in London and the Hearst Tower in New York, among
much of Foster’s work, have continued to explore the environ-
mental response of the skyscraper.

The performative building has seen the most attention in the
facade. Many of Foster’s projects introduce adaptive, multi-
layered facades. The articulated facade can be seen in Renzo
Piano’s New York Times Building, consisting of a fully glazed
curtain wall protected by a screen of ceramic rods on the exte-
rior and a mechanized screen on the interior. The development
of the intelligent facade can trace a lineage to Jean Nouvel's

Foster + Partners, Swiss Re Tower,
London, UK, 2004, floor plans.
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