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Abstract

This study demonstrates how much impact an architect can have on
the environmental loads imposed by a building, through fundamen-
tal choices of building form, proportion, orientation, and enclosure
design. It also offers certain insights about energy flow in mid-sized,
non-residential civic buildings that are essential to making the most
effective decisions, early in the design process.

The research rests upon an assumption that a “new normal” is
required, urgently, in civic architecture in North America. This “new
normal” would impose very low loads on natural systems, while being
richly satisfying to human interests. The design approach may contrast
substantially, to the standard approach taken during the last 50 years.
To achieve an architecture that is both low-load and high-satisfaction,
new information is needed by an architect in consulting practice.

Research into the study questions proceeds through a series of
complementary exercises. First, an inquiry is made into current issues,
from the point of view of a consulting design practitioner. Next is an
examination of best practices in relevant case studies, in northeastern
regions of North America. This illustrates the range of approaches
being taken, and the type of results being realized. The “new normal”
designs reveal synergies and risks when “low load” and “high
satisfaction” goals are present in the same project. Following this,
there is a study of the energy flow that results from the manipulation
of fundamental parameters in an office building, or headquarters of
a civic administration agency. Here, the power of each parameter —
including form, orientation and facade design — is measured. Finally, to
reflect upon the lessons learned, suggestions are made with respect to
needed interventions in everyday practice, in the Great Lakes Basin.

In the course of this research, several design aides have been
developed and tested, such as the Questions of Design Quality, the
Intensometer, and the Strategy Grid. Any of these might be re-tailored
to any building type in any climate. Here, they are applied in the
design of non-residential civic buildings in a cool-humid climate.

The observations made in this study comprise a reference
handbook - offered for use by students, consulting architects, and
building owners, during the earliest stages of design.






Acknowledgements

My profound thanks are offered to my thesis supervisor, Dr. John
Straube, for making both his uncompromising intellect and his sense
of humour available to me. Thank-you to my advisory committee - to
John McMinn, for his strategic advice, and to Vince Hui, for asking the
perfect question, “how can I help?”, with perfect timing. To Dr. Ted Ke-
sick, thank-you for appraising the final work in such a kindred spirit.

Thanks also to John Hackett, David Croft, Mariusz Gontarz,
Luigi Larocca, and Dr. Ujjval Vyas. As charter members of my “helpful
skeptics society”, you helped me first to face, and later to sort out, my
concerns about the core issues. To my friends on the Perspectives Edi-
torial Committee, particularly Dr. Ian Ellingham and Deborah Friesen,
your fellowship helped me through the long and solitary hours.

Some years ago, I trained with the late Dr. James Marston
Fitch, who wrote about some of the issues investigated here. It is trou-
bling that still they are not so well, or so widely, addressed. To spur me
on, I needed to draw upon the commitment and energies of the stu-
dents and faculty at the University of Waterloo School of Architecture.
May Brittany Hanam be blessed for her long hours verifying the en-
ergy models in Chapter 5. May our Director, Rick Haldenby be forever
thanked for affording me the time to pursue this research thoroughly
and, to date, more than 200 new reasons to do so. May Bill Schwarz,
and Professor Larry Smith know how happy I am when they appear in
Cambridge, to keep talking me through the critical hurdles.

To the consulting designers that have been asking some of the
same questions I've posed here - JoAnn McCallum, Charles Simon, Pe-
dro Bevelander, Alex Lukachko, Bob Berkebile, John Echlin, Henry Gif-
ford - you are my heroes. Architects Roberto Chiotti, and David Clu-
siau, building scientist Andy Shapiro, and clients Pastor Paul Cusack,
Jerry McDermott, Cheryl Wolfe-Cragin, Chris Tall, Andrew Motta, Joe
Hackler, Christine McCarthy, Theo Grooteboer, and Eric Jolliffe, I could
not have done this work without your generosity or your patience.

To my family, Betty and Bob Wight, Dr. Eleanor Macdonald, Mark
Wight, and Mary Young, thanks for seeing it as perfectly natural that I
would set out on an uncharted path at this juncture in my life. To my
friends Virginie Gysel, Ann deMey and John Fraser, thanks for taking
similar leaps, at the same time. To my companions in Becket, Mas-
sachusetts and Clarkson, Ontario, thanks for listening patiently while
I struggled with arcane details, during hours that might have been
dedicated to more playful pursuits. I hope this work will benefit your
families, if only indirectly.

vii






Dedication

To the memory of my parents, Marian Wight and Alan Campbell Ross,
whose practical support, caring guidance and encouragement made
this work possible - and of my grandfather, Edmund James Wight,
whose curiosity and respect for natural systems made it necessary.

ix






Table of Contents

Author’s declaration
Abstract
Acknowledgements
Dedication

Table of Contents
List of Illustrations
List of Abbreviations

1 Introduction

1.1

1.2
1.3
1.4

About sustainable design

In architecture, what does “low environmental load” mean?
Balancing “low-load” with other concerns

How this study is intended to help

Methods & instruments used in this study

Scope of this research

Organization of the thesis document

2 Approach

2.0

2.1
2.2

2.3

24

Towards a “low-load, high-satisfaction” architecture

Major research exercises

Instruments

Application

How a practitioner may look into the current issues

Why Case Studies ... and how?

How the case studies were selected

Catalogues, monographs and critical reviews

Mixed messages and missing information

Climate and Client — two essential factors

How this research differs

Limitations

Applications in practice

How case studies will proceed, in this research

Who has studied the design parameters ... How?

Two types of relevant literature

Optimization of form, through heliothermic planning
Heliothermic planning applied to non-residential buildings
Optimizing the building skin

Optimizing other parameters

Asking “what if...?” after occupancy

How this research differs

Limitations

Applications in practice

How design parameters will be studied here

Appraisals, using the Questions of Design Quality (QDQ)
Applying the Questions of Design Quality (QDQ)
Meaningful - This design “speaks” to an important community issue
Enjoyable — The building is comfortable, convenient and enlivening
Beautiful — This design plays with daylight, surface, and space
Clever — Innovation and integration are in evidence
Natural - Five design ideas from other fields

X1

page

iii

vii
ix
xi

xxi

XXX

N oW

10
11
13
14

17
19
20
20
21
22
22
23
25
28
30
31
31
31
32
32
34
40
41
43
45
45
49
49
50
51
53
55
58
60
63
64






2.5
2.6

2.7
2.8

The conditions of a “satisfying” design
Comparing performance, using the Intensometer
Listing best practices: the Strategy Grid

The “bioclimatic” design approach — a brief history
Design priorities for a cool-humid climate
Simulating energy flow, using eQuest

Summary of the approach to this research

3 A Practitioner’s Inquiry into the Current Issues

3.0
3.1

3.2

33

3.4

35
3.6

Theory: How much action? How fast?

The need for a “new normal”

Hitting the wall: climate change and energy scarcity
Public appreciation of the issues

If we make sacrifices, will the “rest of the world” do likewise?
Orchestrating solutions in concert

The role of North-American institutional buildings

The “new normal” in architecture

Interlocking attributes: “low-load” and “high-satisfaction”
The “mainstreaming” of environmental concerns

Shared interests: business and environmentalism

The “dissolving compartments” approach

Operating energy as the principal load

Solving for low load and high satisfaction in a single design
About an architect’s principal roles

The Architect as a Strategic Advisor to the client

The Imaginative Designer in need of technical “know-how”
Reasonable shifts: education & core competence in practice
The Architect as Co-ordinator of the design team

Public advocacy for “sustainable design”

How “success” currently is measured

Questions about new tools, in design consulting practice
Yardstick type #1: Energy-use predictors

Yardstick type #2: So-called “whole building” checklists
Yardstick type #3: “Green design” Awards programs
Problems with today’s yardsticks

Buildings that are not very energy-efficient are celebrated
Absolute energy intensity is undetectable

The GHG emissions of a building rarely are reported

A numeric “score” is a poor indicator of design quality
Climate-specific challenges are not often acknowledged
Various yardsticks may give contradictory readings

False impressions left by today’s yardsticks

True intentions when measuring success

The importance of shape, orientation, and building skin
Opinions about the costs associated with “green building”
What the studies say about capital cost

Capital cost premiums — compared to what?

What's the “payback”?

Gut feel and market influences

Summary

xiii

page
69
71
73
73
79
83
84

87

91

91

96
101
103
107
109
111
113
116
119
123
125
129
129
132
136
137
142
147
147
149
152
158
159
163
168
170
172
175
177
178
179
183
187
187
193
194
196
197






3.7

Summary of a practitioner’s inquiry into the current issues
Is a change in design practice warranted?

Ought a building to be both low load and high satisfaction?
Which aspects of a consulting architect’s role are at issue?

Do the current rating systems help to create real results?
Does the architect deal the cards, during the schematic stage?
What are the cost implications of the “new normal”?

In brief

4 Analysis of Case Studies

4.0
4.1

42

4.3

4.4

4.5

Practice: What is a low-load + high-satisfaction building like?
Introducing the case study buildings
Seven “new normal” cases, fully appraised
Three “GTA default” designs
Nine additional “green” cases, compared for best practices
Use: Assembly, Administration and Education
Locations
Appraisals of “satisfactoriness”
Golden Horseshoe
St. Gabriel’s Passionist Church, Toronto, ON
SAS Institute (Canada), Toronto, ON
Lake Erie Basin
The Adam Joseph Lewis Center (AJLC), Oberlin, OH
Northern Vermont
Wind NRG Office & Warehouse, Hinesburg, VT
Boston
Artists for Humanity EpiCenter, Boston, MA
Cape Cod
Gilman Ordway, Woods Hole Research Center, Falmouth
Provincetown Art Association & Museum, Provincetown
GTA Police Station (Administration default), Vaughan, ON
GTA - SAC (Public Assembly default), Cambridge, ON
GTA School (default), Brampton, ON
Quality in the “new normal” and “GTA default” designs
Avoiding numerical scores when discussing design quality
Diversity of purpose
The importance of location in the “new normal” cases
Applicability
Reflections on the Questions of Design Quality (QDQ)
Using the Intensometer to gauge whether a design is low-load
Administration buildings
Public Assembly buildings
Schools
How much reduction is possible?
Client + architect + context: is there an “ideal”?
The Clients: from “deep green” to iconic architecture
The architects’ primary emphasis: idea, service or delivery
The physical context: urban, suburban or rural
The combination that achieves the “new normal” most often 4.5
Best practice design approaches from the Strategy Grid
Operation #1: Understand climate and place

XV

page
198
198
200
201
203
204
204
205

207
210
210
210
211
211
211
214
217
218
222
227
228
233
234
239
240
245
246
250
254
256
258
260
263
263
266
267
267
269
271
273
275
275
277
277
278
279
279
283
285






4.6

4.7
4.8

Operation #2: Reduce Loads
Operation #3: Use free energy
Operation #4: Specify efficient equipment
Operation #5: Use renewable energy sources
Does order matter?
Synergies and risks when “low load” meets “high satisfaction”
Meaningful
Enjoyable
Beautiful
Not-so-Clever
Summary of the analysis of synergies and risks
Notes on capital costs
Summary of the findings in the Analysis of Case Studies
How much satisfaction can a “low load” design offer?
How much lower than “normal” can the energy intensity be?
Must “low load” be at odds with “high satisfaction”?
How do client, architect & context combine most successfully?
Must “low load + high-satisfaction” mean more cost?
What are the best practices?
Order matters
Reflecting on the process

5 Study of Design Parameters

5.0
5.1

52
53

5.4

55

Technique: how much do early decisions influence energy-intensity?
Questions asked in the Study of Design Parameters
The design of the formal types

Building orientation

Constants and variables

“Skin”: thermal resistance of the building enclosure
Glazing properties

Window proportions

Space allocation and related loads

Climate control (HVAC) systems

Expected trends

Climate impacts

Macro-matrix #1: results of the first 156 simulations
Trends observed in Macro-matrix #1

The power of parameters in a sample case

“What-if...?”, modifying or adding parameters

Base loads for lighting and equipment

Balancing internal loads and skin loads

What if daylight sensors are included?

What if well-designed exterior sunshades are included?
Effect of sunshades in Toronto

Effect of sunshades in Miami

What if windows are oriented differently?

Summary of the findings in the Study of Design Parameters
Recommendations

Reflections

xvii

page
280
305
315
327
328
333
336
344
352
354
357
359
366
366
367
368
370
371
372
376
376

379
383
385
387
389
391
393
395
397
399
401
403
407
409
415
417
419
421
423
427
431
433
435
441
443
445






6 Potential applications

6.0
6.1
6.2
6.3

Applying the lessons learned

“Places to Intervene” in a complex system

“Places to Intervene” in architectural consulting practice
Summary: About leverage potential

7 Conclusions & Recommendations

7.1 About sustainable design (reprise)
Hype
Prejudices about what “green” is
Risks arising from “wanting to believe”
7.2 Recommendations
7.3 Places to Intervene in consulting practice
7.4 Caveats
7.5 Questions for future study
7.6 Final thoughts
References
Appendices

Appendix 1, Content Review

Mainstream Media - Method
Architectural Press - Method
Mainstream Media - List of headlines
Architectural Press - List of headlines

Appendix 2, Measurement of 2 buildings using 3 yardsticks

Process (experiment report - style description)
LEED sheets for the 2 buildings

Summary of results using BREEAM
Summary of results using Green Globes

Appendix 3, Intensometer - Data Gathering

Calculation of actual end use from utility bills — sample

Appendix 4, Case Study Buildings - Tour & Interview Process

The interview process
Prompts for interview during building tour
Design Team Credits

Appendix 5, eQuest analysis - detail

Inputs: floor plan studies

Inputs: sizing water heaters

Sunshade studies, Miami

Outputs: Load profiles from eQuest simulations in Macro-matrix#1
Verification of eQuest results

Simulate selected types using the online “Screening Tool”

Similar trends seen in the results from other tools (discussion)
Results obtained, by another researcher, using eQuest

Xix

page

447
449
452
463

468
468
470
472
477
481
483
485
486

489

509

509
510
515
531

535
539
542
543

545

549
551
553

562
569
570
572
585
587
589
591






List of Illustrations

Chapter 1, Introduction

n/a

Chapter 2, Approach

2.0.1 Research exercises — flow diagram

2.2.1 Case Study: St. Gabriel’s Passionist Church, Toronto, ON

222 Variation in emphasis in previous collections of case studies

2.2.3 Case Study: SAS Institute (Canada), Toronto, ON

224 Case Study: The Adam Joseph Lewis Center (AJLC) at Oberlin
College, Oberlin, OH

2.2.5 Case Study: Wind NRG Office & Warehouse, Hinesburg, VT

2.2.6 Case Study: Artists for Humanity, Boston, MA

227 Case Study: The Gilman Ordway Building at Woods Hole Research
Center, Falmouth, MA

2.2.8 Case Study: Provincetown Art Association & Museum (PAAM),
Provincetown, MA

2.3.1 A selection of green design “how-to” manuals

2.3.2 Plant morphology in various climatic environments

233 A “balanced” house takes on different forms in Minneapolis and
Miami

2.34 “Ideal” plan forms for houses

2.3.5 Annual energy use comparison for nine window types

2.3.6 Comparison of multiple attributes of six window types

2.3.7  Sample report of a “parametric study”

2.3.8  Variation in emphasis and methods in the existing studies of design
parameters

2.3.9 Influence of orientation and proportion of window area on heating
energy demand

2.3.10  Building types used in the Study of Design Parameters, in Chapter 5

24.1 The Questions of Design Quality (QDQ)

2.4.2 Meaningful, enjoyable, beautiful and clever: The Tea House in the
Japanese Garden in Portland Oregon

2.4.3 A meaningful threshold of the city, in the Great Hall in Toronto’s
Union Station

244 Intended meanings: transparency and accountability, at Toronto’s
New City Hall

24.5a The Aldo Leopold Legacy Center, Baraboo, Wisconson

24.5b  An alternate vision - The Yale Sculpture Building & Gallery

24.6 Daylight conveys meaning — The Canadian War Museum

2.4.7a  Connections between outdoors and indoors — Wellesley Community
Centre

2.47b  Contrasting surface textures at McKinsey & Company Headquarters

2.4.7c  Non-rectilinear forms at the Kunsthaus in Graz

2.4.7d  Reclaimed materials — at the Canadian War Museum

24.8 Cleverness = integration at the Chapel of St. Ignatius at Seattle

University

xxi



2.4.9a
2.4.9b

2.4.10

251
2.6.1
2.6.2
2.6.3

2.6.4
271

Skyscrapers on the desert of Dubai

Asking “what does this place allow/help/need us to do?” at New
Gourna

Examples related to the questions in the “Naturalness” category of
the QDQ

The Intensometer

Climate-driven Strategy Grids

Design priorities for various climates

Design priorities for a single-family house in various North American
climates

Strategy Grid for a cool-humid climate

Sample prediction of annual energy use, output from eQuest

Chapter 3, A Practitioner’s Inquiry into the Current Issues

3.0.1

3.1.1
3.1.2
3.1.3a

3.1.3b
3.1.4

3.1.5

3.1.6a,b
3.1.7
3.1.8
3.1.9
3.1.10
3.1.11
3.1.12

3.1.13
3.1.14
3.1.15
3.1.16

3.21
322
323

324
3.2.5
3.2.6
327

3.3.1
3.3.2

Inquiry into the current issues — flow diagram

The global impact of fossil fuel use on climate

Sea surface temperature annual anomalies in tropical Atlantic Ocean
World primary energy demand will outpace production of
conventional oil

The production of “easy oil” has peaked

U.S. public perception of how well the climate change issue is
understood

Public opinion, in 10 countries, shows support for commitments to
climate action

Regional distribution of GHG emissions by population and by GDP
Global anthropogenic GHG emissions

Recommendations depend on the position of the country in the figure
Clusters of abatement potential

One plan for the U.S.

Leverage potential of reductions in use of energy at a building site
Share of energy use in different building sectors in the world,
percentage of total energy use

Canadian GHG Emissions by sector

U.S. energy consumption

Replacement of U.S. building stock prior to 2035

Value of construction starts in Ontario by building use, 1997-2007

Environmental concerns in the headlines, Fall 2007

The Triple Bottom Line

Headlines showing an alignment of business interests and
environmental concerns

Headlines suggesting a “dissolving compartments” approach
Cumulative energy use over time

Greenhouse gas intensity vs. energy intensity

The relative contribution of building, system and occupant factors on
energy use

When an architect goes “green”: choosing a reasonable role

Experience with “green building”, compared to awareness among
building professionals

xxii



333
3.3.4
335
3.3.6

34.1

342
3.4.3
3.4.4.
3.4.5
3.4.6
34.7
3.4.8
349
3.4.10
3.4.11
3.4.12
3.4.13

3.4.14

3.4.15
3.4.16

3.4.17
3.4.18
3.4.19
3.4.20
3.4.21
3.5.1
3.6.1
3.6.2
3.6.3

3.6.4

Perceived barriers to change in the building industry

Conservatism as a barrier to change in the building industry
Architectural Consulting practice as a spectrum, rather than two poles
Framing better questions — the key challenge in IDP

Authorship, origin, and usage of “green building yardsticks”, as of
June, 2007

LEEDCa v1.0

LEED v3

BREEAM

Green Globes

BOMA Canada’s BESt program

SBTool

Allocation of points in CASBEE

Sample CASBEE score

Criteria used in judging AIA Top Ten Green Award

Criteria used in judging the Holcim Awards

Problems with today’s yardsticks

Predicted energy performance of relevant buildings awarded CBIP
grants, 1996-2006

Predicted energy performance of CBIP, LEEDCa, and AIA Top Ten
Green buildings

Predicted energy performance of LEED buildings in Canada
Predicted energy performance of cold-climate, non-residential AIA
Top Ten Green Buildings

Winners of the author’s “LEEDCa Eyesore of the Year Award, 2007”
Winners of the author’s “LEED + Architectural Merit Award, 2007”
Cold-climate projects rated by the North-American green building
yardsticks

Comparison of the scores of projects rated by more than one yardstick
Three yardsticks report very different results for the same two
buildings

The role of building form & orientation in achieving the “new
normal”

Estimate of capital cost premiums for various LEED levels

Capital cost of a LEED academic building vs. non-LEED comparators
Process of analysis used to estimate “external costs to society”
stemming from energy use

Factors that influence the capital cost of a green building

Chapter 4, Case Studies

4.0.1
411

421
422
423
424
425
42.6

Questions posed in the Analysis of Case Studies
Map of new normal and GTA default cases

Conditions in the Golden Horseshoe, Greater Toronto Area (GTA)
South facade of St. Gabriel’s Church

Orientation of St. Gabriel’s

Climate control systems at St. Gabriel’s

Looking south from within the narthex

Intensometer: St. Gabriel’s

XXiii



427

428

429

4.2.10
4211
4.2.12
4213
4.2.14
4.2.15
4.2.16
4217
4.2.18
4.2.19
4.2.20
4221
4222
4.2.23
4224
4.2.25
4.2.26
4.2.27
4.2.28
4.2.29
4.2.30
4231
4.2.32
4.2.33
4.2.34
4.2.35
4.2.36
4.2.37
4.2.38
4.2.39
4.2.40
4.2.41
4.2.42
4.2.43
4.2.44
4.2.45
4.2.46
4.2.47
4.2.48
4.2.49
4.2.50
4.2.51
4.2.52
4.2.53
4.2.54
4.2.55
4.2.56
4.2.57
4.2.58

Meaningful, St. Gabriel’s

Enjoyable, St. Gabriel’s

Beautiful, St. Gabriel’s

Clever, St. Gabriel’s

Southwest corner of SAS Institute (Canada)
Orientation of SAS

Climate control systems at SAS

Looking westward from the sixth-floor terrace
Intensometer: SAS Institute (Canada)
Meaningful, SAS

Enjoyable, SAS

Beautiful, SAS

Clever, SAS

Conditions near Cleveland, OH

Southeast corner of the AJLC at Oberlin College
Orientation of the AJLC

Climate control systems at the AJLC
Looking east through the atrium
Intensometer: AJLC

Meaningful, AJLC

Enjoyable, AJLC

Beautiful, AJLC

Clever, AJLC

Conditions in Burlington, VT

South facade of Wind NRG

Orientation of Wind NRG

Climate control systems at Wind NRG
Looking west through the interior commons
Intensometer: Wind NRG

Meaningful, Wind NRG

Enjoyable, Wind NRG

Beautiful, Wind NRG

Clever, Wind NRG

Conditions in Boston, MA

South facade of Artists for Humanity
Orientation of Artists

Climate control systems at Artists

Looking south from the mezzanine into the studio
Intensometer: Artists

Meaningful, Artists for Humanity
Enjoyable, Artists for Humanity

Beautiful, Artists for Humanity

Clever, Artists for Humanity

Conditions on and near Cape Cod
Southwest corner of Gilman Ordway
Orientation of Gilman Ordway

Climate control systems at Gilman Ordway
North facade, from the ravine
Intensometer: Gilman Ordway
Meaningful, Gilman Ordway

Enjoyable, Gilman Ordway

Beautiful, Gilman Ordway

xxiv



4.2.59
4.2.60
4.2.61
42.62
42.63
4.2.64
4.2.65
4.2.66
4.2.67
4.2.68
4.2.69
42.70
42.71
42.72
42.73
42.74
42.75
42.76
42.77
42.78
42.79
4.2.80
4281
4282
42.83

43.1
43.2
43.3
43.4

441

451

4.5.2a
45.2b
4.5.3
454
4.5.5
4.5.6
457
4.5.8
4.5.9
4.5.10
4.5.11

4512
4513
4.4.14
4.4.15
4.5.16

Clever, Gilman Ordway

Southeast corner of PAAM

Orientation of PAAM

Climate control systems at PAAM

Looking southwest from the main gallery
Intensometer: PAAM

Meaningful, PAAM

Enjoyable, PAAM

Beautiful, PAAM

Clever, PAAM

Northeast facade of GTA Police Station
Orientation of GTA Police Station

Climate control systems at GTA Police Station
Looking east through the secure police atrium
Intensometer for the GTA Police Station
Northeast facade of GTA SAC

Orientation of GTA SAC

Climate control systems at GTA SAC

Looking west through the Loft

Intensometer: GTA SAC

Southeast facade of GTA School

Orientation of GTA School

Climate control systems at GTA School
Intensometer: GTA School

The relative difficulty of the design challenges

Size of data set in CIBEUS

Annual energy use in Administration buildings
Annual energy use in Public Assembly buildings
Annual energy use in Schools

Client disposition, architect’s emphasis, and physical context, in the
case study buildings

Operations, strategies, tactics and means - to achieve low energy-
intensity

Climate conditions in world cities

Climate conditions in North American cities

Order of Operation #1, relative to the case study buildings
Yearly PV potential in world cities

“Reduce Loads”: architecture as mitigator of climate

Order of Operation #2 in the case study buildings

Alternatives used as exterior cladding materials

Thermal resistance of solid enclosure assemblies

Alternatives used to realize a thermally resistive roof

Window performance specifications in the case study buildings
Conversion scale showing value for thermal resistance and
conductance

Measures used to control air infiltration in the case study buildings
Frame of reference for air infiltration rates

The 40% WWR at the School of Architecture in Cambridge

The range of WWRs in the case study buildings

Proportions of case study buildings

XXV



4517
4.5.18
4.5.19
4.5.20
4.5.21
4.5.22
4.5.23

4.5.24
4.5.25
4.5.26
4.5.27
4.5.28
4.5.29
4.5.30
4.5.31
4.5.32
4.5.33
4.5.34

4.5.35

4.5.36
4.5.37
4.5.38
4.5.39
4.5.40
4.5.41
4.5.42
4.5.43
4.5.44

4.6.1

4.6.2
4.6.3a-c
4.6.4
4.6.5
4.6.6
4.6.7
4.6.8

4.6.9

4.6.10
4.6.11
4.6.12
4.6.13
4.6.14

4.6.15

Skinny wings at the School of Architecture in Cambridge
Plan of open office at northwest corner of GTA Police
Lighting power density in an open office area
Window-to-wall ratios in the case study buildings

West wall at Wind NRG, Phase 2

Exterior shading devices

Measures in the “Reduce Loads” category relative to current
regulations in Ontario

Use “Free” Energy

Order of Operation #3 in the case study buildings
Orientation of the case study buildings

A Trombe wall at RCMP Holyrood

Automatic operators on windows at Wind NRG Phase 2
Night pre-cooling at Artists for Humanity

Underfloor air distribution at St. Gabriel’s

Heat-recovery using an enthalpy wheel at Artists for Humanity
Order of Operation #4 in the case study buildings

Energy generated on site as a percentage of overall usage
Boiler, HVAC & domestic hot water systems in the case study
buildings

Hydronic distribution of heat through the floor slab at Wind NRG
Phase 2

Total cooling capacity per floor area in selected cases
Control of ventilation systems at PAAM

Energy mix in the case study buildings

Lamps & lighting fixtures in the case study designs

Study of plug loads in a selected portion of GTA-Police
Order of Operation #5 in the case study buildings
Photovoltaic arrays of various sizes

Types of solar collector

Summary of best practices

Synergies and risks, when energy-reduction meets the conditions of
high-satisfaction design

Synergy by using endemic materials

Synergy by speaking a local architectural language

Mitigating a risk by using daylight in various ways

Mitigating a risk by incorporating high-level openings

Mitigating a risk by using exterior shading devices

Three ways to manage a limited amount of glazed area

Capturing a synergy or mitigating a risk by displaying or hiding
renewable energy devices

Synergy: atria are enjoyable, allow daylight into the building, and
may assist with airflow

Synergy: landscapes are enjoyable and may assist with climate control
inside the building

Risk: facades with 40% and 60% window-to-wall ratio

Mitigating a risk by using screens or transom glazing

Risk: lighting controls may save energy but may cause inconvenience
Synergy: devices that generate renewable energy may be quiet and
compact

Synergy: exterior sunshades

XXV



4.6.16
4.6.17
4.6.18
4.7.1
4.7.2
473
4.8.1

482
4.8.3

4.84

4.8.5

4.8.6

4.8.7

4.8.8
4.8.9

“Not-so-Clever” details at the AJLC at Oberlin College
Assorted “not-so-clever” details
Summary of design strategies to resolve risks

Capital cost of case study buildings in relation to LEED level
Capital cost of case study buildings in relation to energy intensity
Factors influencing the capital cost of the case study buildings

The range of actual energy-intensities seen in the Analysis of Case
Studies.

PAAM: meaningful, enjoyable, beautiful, clever and natural

Wind NRG: proof positive of the synergy of “low-load” and “high
satisfaction”

The AJLC: a “deep green” client, and an “idea” architect working in a
suburban location

Artists for Humanity: low-load and high-satisfaction on a tight
budget

St. Gabriel’s Passionist Church: an experience of natural systems
during worship

SAS Institute (Canada): even significant recent accomplishments
suggest areas for further study

Summary of best practice strategies and questions for further study
The Gilman Ordway Building at the Woods Hole Research Center

Chapter 5, Study of Design Parameters

5.0.1

5.1.1
5.1.2

5.1.3

514
5.1.5

5.1.6
5.1.7

5.1.8

5.1.9

5.1.10
5.1.11
5.1.12
5.1.13
5.1.14
5.1.15

521

5.3.1

Study of Design Parameters — flow diagram

Office building types tested in the Study of Design Parameters
Sample floor plans of medium-sized office building, showing three
variations in form

Overall proportions of the building types tested in the Study of
Design Parameters

Sample floor plans: small office building, north-south shape (SM**NS)
East-west and H-shaped plans are “spun” on their axes to create 5
more types

Summary of parameters used as eQuest inputs

Skin variations: effective R-values of solid enclosure assemblies, as
read by eQuest

Summary of variations in performance level of all enclosure elements
Variations in window type & performance level

Variations in window-to-wall ratio (WWR)

Various combinations of WWR and solid enclosure material

Space allocation inputs, including lighting & plug loads

Climate control system inputs

Packaged cooling equipment — approx. 7 tons

Expected trends in the simulations of 156 types

Energy-use profiles of MD40SQ building in five different North
American climates

Intensometer showing selected results from the first 156 simulations
(“Macro-matrix 1”)

XXVii



53.2

5.3.3
5.3.4
5.3.5
5.3.6
53.7

54.1
54.2

5.4.3

5.4.4
5.4.5

5.4.6
54.7
5.4.8
5.4.9
5.4.10
5.4.11
5.4.12

5.4.13

5.4.14
5.4.15

5.4.16
5.4.17

55.1

Chapter
6.1.1
6.2.1
6.2.2
6.2.3

6.2.4
6.3.1

Chapter
721

“Macro-matrix 1”: Annual energy-intensity (KWhr/m?/yr) of 156
building types

The power of building form

The power of building orientation

The power of window-to-wall ratio

The power of the thermal resistance of the enclosure

Impact of primary design parameters on one case

Cool-humid climate Strategy Grid as a checklist for further study
Energy-use profiles of selected buildings in Toronto, from Macro-
matrix 1

Expected impacts of energy-saving design features upon MD40SQ-C
(Toronto)

Impact of daylight sensors on the MD building types in Toronto
Energy-use profiles in two building types - with and without daylight
sensors

Breakdown of loads with & without daylight sensors

Design of sunshades

Effect of sunshades in Toronto

Energy-use profiles of MD40SQ types, in Toronto, with and without
exterior sunshades

Energy-intensity of 40% WWR types in Toronto, with and without
exterior sunshades

Energy-use profiles of MD40SQ types, in Miami, with and without
exterior sunshades

Energy-intensity of 40% WWR types in Miami, with and without
exterior sunshades

Medium-sized —C building, configured to test the power of window
orientation

Annual energy intensity of variants described in Figure 5.4.13
ASHRAEF's advice to architects regarding the orientation of buildings
and glazing

Variants tested in different North American climates

The effect of rotating a MD-C building with glass on the long sides, in
various climates

The effect of architectural parameters on annual energy intensity in an
office building in Toronto

6, Places to Intervene in Practice

Places to Intervene in a system

Interventions in the role of strategic advisor to the client
Interventions in the role of designer

Interventions in the role of facilitator or co-ordinator of the design
team

Interventions in the role of public advocate for “sustainable design”
Summary of suggested places to intervene in consulting practice

7, Conclusions & Reflections
Energy-intensity targets for non-residential civic buildings in the
lower Great Lakes Basin

XXviii



Appendix 1, Content review

A-1.1

A-1.2

A-1.3
A-1.4

A-1.5

Number of headlines in the popular press that were relevant to this
study

Number of headlines in the architectural press that were relevant to
this study

List of headlines from the popular press, Fall 2007

List of headlines from the architectural press, January — December,
1997

List of headlines from the architectural press, July 2006 to June 2007

Appendix 2, Measurement of two buildings using 3 yardsticks

A-21
A-2.2
A-2.3
A-2.4
A-2.5

LEED Scorecard for Building 1, AUMA

LEED Scorecard for Building 2, PCL Learning Centre
Comparison of LEED ratings for Buildings 1 and 2
Comparison of BREEAM ratings for Buildings 1 and 2
Comparison of GREEN GLOBES ratings for Buildings 1 and 2

Appendix 3, Intensometer — data gathering

A-3.1

Sample calculation of energy-intensity from fuel bills

Appendix 4, Case Study Buildings — Tour & Interview Process

A-4.1

Short list of candidates for Analysis of Case Studies

Appendix 5, eQuest Analysis

A-5.1
A-5.2
A-5.3
A-5.4
A-5.5
A-5.6
A-5.7
A-5.8
A-5.9
A-5.10a
A-5.10b
A-5.11

A-5.11b

A-5.12

A-5.13

Plan of Small Office Building, SM**SQ

Plan of Medium-sized Office Building, MD**SQ

Plan of Medium-sized Office Building, MD**NS

Plan of Medium-sized Office Building, MD**HE

Plan of Medium-sized Office Building, LG**SQ

Plan of Medium-sized Office Building, LG**NS

Plan of Medium-sized Office Building, LG**HE

Effect of sunshades in Miami

Results from eQuest simulations in Macro-matrix #1

Summary of inputs to MIT Design Adviser

Sample output MD40EW-C, from MIT Design Advisor

Summary of Inputs to NRCan Screening Tool for New Building
Design

Sample output MD40EW-A and MD40EW-C, from NRCan Screening
Tool

Comparison of results using MIT Design Adviser, NRCan Screening
Tool and eQuest

Verification of eQuest results by an independent researcher

XXix



List of Abbreviations

ACH
AIA COTE

APEC
ASHRAE

BOMA
BREEAM

BUR
CASBEE

CBECS
CBIP
CIBIUS

CMHC
CMU
co,
DOAS
DX
EER
EIFS

EPDM

eQUEST
ERV

EW
GHG
GTA
GOC
HRV
HDD
HVAC
IPCC
IEA
iiSBE
iGBC
kBTU/sf-yr

kWhr/m?yr
LEED

LPD
MJ/m?yr
M/E/C

- air changes per hour

- American Institute of Architects Committee on the
Environment

- Association of Petroleum Exporting Countries

- American Society of Heating Refrigerating and Air-
conditioning Engineers

- Building Owners and Managers Association

- British Research Establishment Environmental Assessment
Method

- built-up roofing

- Comprehensive Assessment System of Building
Environmental Efficiency

- Commercial Building Energy Consumption Survey (US)
- Commercial Buildings Incentive Program

- Commercial and Institutional Building Energy Use Survey
(Canada)

- Canada Mortgage and Housing Corporation

- concrete masonry unit

- carbon dioxide

- direct outdoor air system

- direct exchange

- energy efficiency rating

- exterior insulation finishing system

- ethylene propylene diene monomer (artificial rubber roof
membrane)

- the QUick Energy Simulation Tool

- energy-recovery ventilator

- east-west (axis of building spine)

- greenhouse gas

- Greater Toronto Area

- Government of Canada

- heat recovery ventilator

- heating degree-days

- heating, ventilation and air-conditioning

- Intergovernmental Panel on Climate Change

- International Energy Agency

- International Initiative for a Sustainable Built Environment
- International Green Building Challenge

- one thousand British Thermal Units per square foot per
year

- kilowatt-hours per square meter per year

- Leadership in Energy and Environmental Design

- lighting power density

- megajoules per square meter per year

- mechanical, electrical and communications (systems or
rooms)

XXX



MIT
MNECB
NESEA
NAFTA

NRCan OEE

NS
OAA
OBC
o/a

Pa

POE
PWGSC
PV

PVC
QDQ
R-

RSI
RCMP
SDP

SA

SC
SCADA

SHGC
TBL
TPO
U value
imp
UFAD
US DOE
US EPA
USGBC
US GSA
VAV
VLT
WWR
WC

- Massachusetts Institute of Technology

- Model National Energy Code for Buildings

- Northeast Sustainable Energy Association

- North-American Free Trade Agreement

- Natural Resources Canada, Office of Energy-efficiency
- north-south (axis of building spine)

- Ontario Association of Architects

- Ontario Building Code

- overall

- Pascals

- post-occupancy evaluation

- Public Works and Government Services Canada
- photovoltaic

- polyvinyl chloride

- questions of design quality

- thermal resistance, ft>-"F-h/BTU

- thermal resistance, m?-K/W

- Royal Canadian Mounted Police

- Study of Design Parameters

- surface area

- shading co-efficient

- supervisory control and data acquisition (monitoring and
display system)

- solar heat gain co-efficient

- triple bottom-line

- thermoplastic polyolefin (roof membrane)

- conductance, or overall heat transfer coefficient, W/ (m?K)
- conductance, BTU/ (hr °F ft?)

- under-floor air distribution

- United States Department of Energy

- United States Environmental Protection Agency
- United States Green Building Council

- United States General Services Administration
- variable air volume

- visible light transmittance

- window to wall ratio

- washroom

XXx1



xxxii



INTRODUCTION

How much can architectural design lower the primary loads that a
civic building imposes on the natural environment? In this study, a
practicing architect pursues the question. At mid-career, after consult-
ing to nearly forty client groups, there was a sense that the old familiar
approach was due for an upgrade. This research is an effort to define a
“new normal” for the design of non-residential buildings in the lower
Great Lakes Basin, in the coming years.

As the study commenced, the marketing of “green” products
and services was rampant, and there was an abundance of emerging
advice about how to realize an “environmentally-friendly” building.
However, probing questions were answered in contradictory ways.
Surely “sustainable design” implied energy-efficiency, yet waste in
the operation of buildings continued to be the norm - in both “green”
and “non-green” cases. Also, in a design practice whose focus was
public agencies, more than mere efficiency was expected. Regrettably,



the over-specialization of architects and engineers made enhanced
collaboration challenging. The time had come to step back, and to
reconsider the fundamentals in a deliberate way.

This research has sought to free an interested practitioner from
the marketing hype. Rather than rely on an easy recipe - which may
be here today and gone tomorrow - the aim here is to present some of
the core principles of environmental design. This study fills a gap in
training that many a consulting designer, now at mid-career, may be
reluctant to admit in public, but may confess privately. It shows how
much impact architects can have on the energy use and greenhouse gas
emissions of their buildings, through the choices that are made at the
schematic design stage.

The study examines several completed buildings, in which very
interesting results have been accomplished. In a careful analysis
of these case studies, and in a more abstract study of typical office
buildings, the research has identified patterns in the interaction
of the primary design parameters - including building form, solar
orientation, and skin design. The subjects are everyday civic buildings,
ranging in floor area from 10,000 to 200,000 square feet.

To visit the case study buildings is to experience an architecture
that imposes low loads on natural systems without sacrificing the
qualities that normally are desired in a public building — that it
be meaningful, enjoyable, beautiful and at least a little bit clever.

By treating the environmental and human-centred attributes as
interlocking, this study aims to advance the routine discourse that
takes place in the offices of architects who care about both. Surely,
more effective problem-solving will happen more often, if the question
of realizing a balance is faced head-on, and if the issues are integrated
within the architect’s imagination.

By demonstrating real success, and then analyzing how it is
achieved, this study aims to blaze a clear path that can be followed
swiftly, toward effective solutions. The document can help an architect
to choose an overall approach, and to select key strategies and,
hopefully, to avoid some of the risks that arise, as the shift towards a
“new normal” proceeds. The civic non-residential buildings of interest
include those that are used for administration, public assembly and
education; the lower Great Lakes Basin is a particular type of cool-
humid climate, about which more is said in the following pages.

While the results presented in this study are geared to a particular
family of building types in a particular locale, the tools and approaches



may be translated to other building types, beyond the study area.
It is hoped that the information in these pages will help to enhance
the researcher’s own future practice, and the practice of interested
colleagues, interns and students.

1.1 ABOUT “SUSTAINABLE” DESIGN

This study began hopefully, amid growing evidence that environmen-
tal stewardship was emerging as a characteristic spirit of the current
age. A sea change in worldwide awareness was palpable in the fall of
2007, as the Nobel Prize for Peace was awarded, jointly, to former U.S.
Vice-President Al Gore, and the Intergovernmental Panel on Climate
Change (IPCC).* During the months prior to and just after this event,
the major English language news services presented headlines con-
cerning climate change, fossil fuel resources, or alternative energy
schemes — often all three — every day. In the same year, within a four-
month period, nine public opinion polls in Canada demonstrated that
concern about the impact of human activity on ecosystems had pen-
etrated the public consciousness. t

The discourse, during this period, was distinguished not by
the newness of the issues — but by the pervasiveness of all things
“environmental”. Old foes formed new alliances, and the idea of
common interests seemed to have entered almost every realm of
human activity, including politics, business, art and everyday life.
A concern about the natural world, and about climate change in
particular, was rising to the fore.

A conviction is assumed here, that the design of a single
building can benefit a community — in a substantive way, as well
as a symbolic one. The researcher, other architects, and members
of many communities believe that this is one of the roles of a civic
building that is funded, and then occupied by a public agency. As
the power of architecture is used to express a growing public interest
in the environment, new technical, practical, and conceptual design
possibilities may emerge.

On the heels of the recognition that climate change and energy
scarcity were becoming serious problems, rode the possibility that
21st-century architectural design might contribute some solutions.
From the perspective of a practicing architect at mid-career - who

* For articles announcing the 2007 Nobel prize to Gore and the IPCC, see Figure 3.2.5.
t In a four-month survey of over 9,000 headlines, in the English-language press, in
Canada, U.S. and U.K,, the daily proportion ranged from 3 to 15%, and the average, for
the 15-week period, was 7%. This survey as well as the Canadian public opinion polls
are discussed in Section 3.2 and documented in Appendix 1.



values environmental stewardship - the groundswell of public interest
in sustainable design was a very welcome development. Yet, if taken
seriously, this surge would place new demands on designers, to get

it right, making genuine improvements in their thought processes,
demanding valid information, and preferring real achievements to
“green-speak propaganda”.

A host of initiatives had the potential, during this period, to
influence architectural practice. New goals were proclaimed, such
as the 2030 Challenge (Mazria 2007). Green building rating systems
were promoted, such as the US Green Building Council’s Leadership
in Energy and Environmental Design (LEED) checklist (USGBC 2003).
Public policies were developed, such as The U.S. Conference of Mayors
Climate Protection Agreement (USCM 2006). These goals, systems,
and policies stood against a backdrop in which worldwide projects,
such as the Kyoto Accord, went through a politically-charged cycle of
commitment, denouncement, and re-negotiation. *

Several of the new programs professed to help architects and
their clients to assume leadership in environmental design. Yet the
contradictions and gaps in these programs created considerable
confusion. The ongoing marketing of “green” building ushered to the
fore all manner of claims, related to the environmental, economic, and
health impacts of “more sustainable” genre of architectural design.
Meanwhile, the gross proportions of the wastes inherent in the design
of a typical building of this era became obvious — a waste that was
consistent with prevailing attitudes to land-use and transportation.

So which of the claims were valid? And how much impact could a
single building have? If a civic agency were to chose to “go green”

— for philosophical, economic, or practical reasons - how could an
architect give reliable, balanced advice as to the best way to realize this
ambition? Was “going green” appropriately defined? +

Designers received — willingly or not — a deluge of exhortations
that advocated an holistic approach to environmental design. Yet,
many of the strategies for “going green” that were easiest to adopt
involved little more than specifying a new product for a particular
piece of a building. For instance, if one were to add a green roof here,
some bamboo flooring there, then intentions toward “sustainability”
were implied, whether or not they actually were realized. Thoughtful
architects knew, instinctively, that real change would require a deeper
level of inquiry.

* Some of the relevant headlines are presented in Section 3.2 and Appendix 1.
t The green building rating tools are compared, in detail, in Section 3.4.



Despite the hopeful tenor of the times, a more immediate sense
of trouble and dissatisfaction spurred on the research. If the design
defaults that had been serving civic clients well for several decades
were to be altered, in favour of better environmental stewardship, then
several practical questions would have to be answered. The immediate
opportunities to take a “green” approach in a real project involved
acute frustrations and real risks (Hackett 2006; Vyas 2007; Gifford
2009). While hoping to make a tangible improvement by design, an
architect searching for reliable information found, instead, a mass of
hollow polemic and very little that could be applied in practice.

Meanwhile, many clients remained risk-averse, and disinclined
to pay a premium for innovation. Some perceived that a “green”
building would cost too much, during the initial construction phase,
and that insufficient payback would be available, during the operating
phase. Others perceived that the process of “green design” would
be too complicated and time-consuming. Still others were concerned
that new policies would require multi-agency consensus, before real
change could be implemented. And, as is shown in Section 3.3, there
was evidence that few consultants were sufficiently knowledgeable, or
experienced, to offer competent advice in this area.

Architects and engineers felt new professional pressures, as
well. If they were accustomed to concerning themselves mainly with
qualities, architects found it very difficult to formulate appropriate
questions to put to their consulting engineers, who excel in measuring
quantities — and vice versa. A tendency had been growing, for at least
a generation - to consider efficiency separately from effectiveness.
This meant that the two often were perceived as competing purposes,
pursued by separate disciplines. Where the borderline between the two
concerns was rigid and impenetrable, and where a common language
about “green building” was absent, architects and engineers found
collaboration difficult (Ross 2009).

Towards the end of the study period, the connexions between
environmental sustainability and economic sustainability were
beginning to be discussed in the political arena, in both the U.S. and
Canada. In the U.S,, the potential creation of “green jobs” was seen
as one solution to the downturn in the North American economy. *
However, many noted that what had been transpiring, in the months
just prior, was far from a “green revolution”. One observer commented
that the abundance of talk, and the absence of action, characterized this
era as more of a “green hallucination”. The statement, “moving from

* See, for instance, Alex Kaplan “Green jobs” at heart of Obama’s Earth Day push on
Energy”, April 22, 2009, in Greenwire, New York Times online, accessed 7 July, 2009



the symbolic to the substantial is not easy”, applied in many sectors, as
it did to the construction industry. (Friedman 2008, 203-209).

In architecture, what does “low environmental load” mean?

In North America, several different ways of defining what a “low
load”, “high-performance” or “green” building might be, were gain-
ing traction during the study period. Some, such as Canadian architect
Peter Busby were arguing that the most important effects would occur
in infrastructure, at the scale of a whole neighbourhood (Boddy 2007).
Nevertheless, this study examines the effects within a single building,
as a precursor to understanding larger, even more complex systems.

Within a single building, the energy used for ongoing operations
arguably is the most significant environmental load of all. There
other significant loads that stem from the act of construction. For
instance, there is the clearing and excavation of land, and the
resulting disruption of the habitats of non-human species. Also, there
is the consumption of materials, and the consumption of energy to
extract, combine, refine, and deliver them to the construction site for
installation. Water is another concern, as it is taken into a building,
consumed or contaminated, and then either wholly or partially treated
on the way out.

The need for fuel — to ventilate, heat, illuminate, and cool a
building — is, however, the load that is most closely associated
with greenhouse gas emissions, and other air pollution effects. The
American architect Edward Mazria goes so far as to say that “it’s the
architects who hold the key to turning down the global thermostat”
(2003). Whether this level of hyperbole is warranted by the facts is
a question that is explored in Chapter 3; still it is clear that North
American buildings use energy and emit pollution in significant
quantities.

The focus of this study, then, is the energy used to operate
one building — not land-use, resource use, or water management.
Whenever the term “low load” is used, it is intended to remind the
reader of the two major loads that a single building places upon
natural systems, both related to operating energy, namely: fuel
consumption (from all sources) and greenhouse gas emission.

The amount of fuel used in a building may be influenced to a
significant degree by the choices made by its architect. By focusing on
operating energy as the most significant indicator of environmental
load, this research clarifies one of the key principles that underlie the



current prescriptions, about how to design a “green building”. Without
such an understanding, there is a severe risk that an architect, who
does not appreciate the significance of operating energy, may, in all
candour, raise the expectation that a building is “green”, while it is, in
fact, a “guzzler” and a polluter.

Balancing “low-load” with other concerns

As important as environmental loads may be, many architects consider
the attainment of mere efficiency as a rather narrow purpose. Climate-
change mitigation — even for a client-architect team that believes the
issues important - cannot dominate the agenda in a public project to
the exclusion of all other concerns. Many a public agency invites its
architect to meet a host of competing goals, within a single project, and
architects sometimes consider the client who presents the most com-
plex array of challenges to be the most interesting. The Vitruvian ideal
of “durability, utility and beauty” still is expected in a civic building
(Morgan 1914).*

Architects are trained in the art and science of integrating
aesthetics, construction technology, cultural messages, and occupant
needs - all within the constraints of a budget, a physical site, and a
project schedule. Each concern may present a unique set of potential
hazards, when it is considered in terms of environmental loads, and
practitioners vary in the emphasis they place on each concern. Within
a single project, the idea of turning all of the potential hazards into
opportunities constitutes a formidable goal.

Concerning aesthetics, architects who wish to lower the
environmental impact of their designs must, even today, overcome
prejudices about the look and feel of a “green” building. Both outside
and inside the profession, there are lingering associations between
environmental design and a woodsy or un-imaginative appearance.
For some, the word “efficiency” conjures up an image of the very
banal or the downright unhealthy. In contrast, many of the most
architecturally interesting buildings of recent years are made of
futuristic materials, assembled in gravity-defying ways. Some may
ask whether a low-load building necessarily looks like the narrow-
windowed, poorly ventilated office building of the late 1970s, that
spawned “sick building syndrome” in its efficiently sealed and
darkened corridors (see Vince 1987). Others may hope that the glass
tower of the late International Style - emblematic as it remains, of

*Vitruvius’ “firmitatis, utilitatis, venustatis” was translated by Henry Wotton, in 1624 as
“firmness, commodity, and delight” for which see http:/ /en.wikipedia.org/wiki/ Archi-
tecture).



financial prosperity and cultural advancement — can be turned into
something “eco-friendly”.

Developments in construction technology, during the late 20t
century permitted wide experimentation with new formal possibilities.
Expressing a globalizing, post-modern culture, blobs, crystals, and
the ultra-tall are understood, by many, as “the cutting edge”, and are
seen as something other than environmental design. Some consider
this a more stimulating avenue for design exploration than questions
of environmental fit. Prejudices such as this add an extra burden to the
challenge of realizing a large, “low-load” building.

Many North American architects were not educated about the
environmental impact of even the most “normal” building types.
An architect who was trained during the first oil crisis of the 1970s
may have taken a course or two in “solar design” - but the focus, at
that time, was mainly on small residential buildings. Unfortunately,
the lessons rarely were applied in practice during the decade that
followed, when oil prices returned to more affordable levels, general
affluence increased, and development was rampant (Fitch 2006).
During this time, the climate control systems that had been established
in the early 1960s (albeit with improvements in efficiency) were
applied in large non-residential buildings as defaults.

With the rise of interest in “green building”, a wide palette of new
or enhanced technologies is entering the frame. From “green roofing”
to ground source heat pumps, architects now face an uphill learning
curve; the alternative climate control systems alone take some time to
fathom. The need for re-training was acknowledged, in late 2008, when
the American Institute of Architects (AIA) declared it mandatory that a
portion of an architect’s required continuing education, over the period
2008-2010, be dedicated to “sustainable design” (AIA CES 2008). *

Several new “green building” rating systems also have entered
the frame, to demand the attention of consulting designers and their
clients. While some suspected these tools might not measure all that
one would wish, others enthusiastically enrolled in courses to obtain
accreditation in their use. Internationally, extensive work is ongoing,
to try to bring “green design” to a common measure. Locally, various
“green labels” are put forth, under the banner of “value-added
branding” to both property developers and municipal legislators.

*

During the 1980s and 1990s, the practicing architects who engaged in continu-
ous re-education were focused on other matters. Major changes in the profession in
North America during that time included, for example: new construction procurement
methods (such as design-build), new legislation (related to issues such as barrier-free
design), and the advent of the desktop computer.



Sadly, the few architects, who have realized truly energy-efficient civic
buildings, have characterized these tools as grossly distracting.

Finally, contradictory messages abound, concerning the cost of
“green building”. As Chapter 3 will show, several of the most popular
studies were funded by agencies with vested interests. An architect
might well ask - which study was undertaken using the most reliable
methods, and how would any of the results translate to the current
market conditions in the Greater Toronto Area?

It is challenging to justify a capital cost premium for a “green”
design, if the argument relies on an externality that is difficult to
predict (such as employee productivity), or if it fails to appeal to
the “gut feel” of the client representative who makes the decisions
(Ellingham and Fawcett 2006). In many situations, there also are gaps
in accountability, in which the department that operates a building
is separate from the department that is responsible for the initial
construction, and its adherence to its budget. Even for a civic agency
that acknowledges the rising public expectations with respect to
environmental stewardship, when project-delivery circumstances
are challenging, it is all too tempting to reach for an easy answer — to
expedite (or appear to expedite) the “going green” process, without
causing delays or cost increases. Also, if a client does not acknowledge
its responsibilities - in the design process, and for the careful long-term
operation of its new “green” building - then the situation may become
a very risky one for the consultants involved. This is particularly true,
with respect to the ever-present challenge of managing capital costs.

Architects and clients who remain skeptical about some of the
current approaches to “sustainable design” may, therefore, do so with
good reason. In a new civic project, if the immediate benefits of “going
green” are poorly described (during design) and difficult to prove
(after occupancy), and if the up-front costs are unclear, then it should
be no surprise that a prudent client might try to keep an emerging
“green building” agenda, however well-intentioned, under tight
control.

In spite of the considerable challenges so-far described, some
design teams have managed to realize a shift to a “new normal”.
Several of the case studies examined here will show how to improve
occupant comfort inside, revitalize the public realm outside, reduce
energy use, and stick to a budget. The 21%-century version of
environmental design looks and feels very different from the 1970s



version.* This time around, “going green” is seen to offer hope for
better design, generally; and it often entails a deeper, more meaningful
shift in mindset than any shift in surface style (see Section 3.2). When
the goal to live more lightly on the land meets the expectations of
design quality, teams such as those that envisioned the case study
buildings are proving that the results can be wonderful indeed.

How do these architects accomplish both low load and better
design quality? One common approach is to consult additional
specialists, from emerging professional disciplines. The advice of
building scientists, energy simulation experts, and construction
commissioners is contributing in a very significant way to improving
the performance of buildings. This is abundantly evident in the “new-
normal” cases studied here. However, it is important to note that these
specialists do not take the lead role of the co-ordinating designer. If an
architect is to work effectively with any of these new disciplines, then
he or she must learn how to communicate well with them. At best,
the architect will learn to nurture any synergies that exist between the
interests of the specialists and the broader goals of the project.

This study is directed to the kind of project in which the architect
is in a position to help a client define priorities, and manage the
expectations of all participants in the design process. This role is
familiar to many in Ontario, where goal-setting is a routine aspect
of the services required of architects whose practices are based on
publicly-funded projects. It also is the role with which the researcher
is most familiar. Particularly on a project that requires an array of
technical specialists, whose focus tends to be relatively narrow, this is
a role that someone must fulfill. It may seem an easy step to extend the
architect’s goal-setting role to the new subject area of environmental
loads. For a client, it also is easy to assume that the architect has the
necessary skills to advise in this area.

How this study is intended to help

It is no small challenge to balance this extensive array of concerns — but
it is the goal of this researcher, and other architects, who are serious
about achieving an optimal environmental fit, today. Such an architect
is obliged to consider both energy-efficiency and aesthetics, and to
overcome prejudices inside and outside the profession. He or she must
communicate effectively with a new breed of engineering specialist,

* The belt-tightening of the “Oil Crisis” proved that a “less bad” approach, if pursued
exclusively, rarely endures. In the era of relatively cheap oil that followed, the concern
for conservation fell by the wayside, whether the subject was a civic building, or an
automobile (Friedman 2008, 14).
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help clients set reasonable goals, and manage the expectations of all
parties. In spite of a lack of specific training about the environmental
impacts of design, this architect needs to synthesize overall quality,
cultural values, and emerging construction technologies, within the
real constraints of a budget and a site. To do this well, while continuing
to provide advice to the public, requires new, good-quality informa-
tion, careful deliberation and relentless follow-through.

To be able to set the beat, an architect must first get the beat.
These terms are applied to the study of many realms of human work,
beyond architecture, by systems analyst Donella Meadows (2001).
When applied to architectural design, “getting the beat” entails
understanding how energy flows in buildings, and identifying the
best practice approaches that yield maximum human satisfaction at
minimum environmental expense. The observations in this research
should help an architect to better appreciate, and begin to be able to
manipulate, the complex interaction of factors.

Setting the beat entails applying specific technical methods,
in design practice. To design smarter, the architect must acquire a
working understanding of the impacts of primary design decisions at
small, medium, and large scales. This research will show the range of
possible design solutions and the breadth of potential for architectural
expression.

As a growing global human population continues to consume a
finite supply of resources, it appears as though human society - if it
is to be sustained — will have to address the question of balance. If
this is so, then the old quip “if our input exceeds our output, then our
upkeep will be our downfall” surely applies to the design of buildings
in the 21* century in North America. A degree of humility is in order
— as not all environmental challenges can be met through the design
of a single building (Simon 2000). However, an architect can, over the
course of a career, make a contribution. Also, a civic agency that owns
and operates a portfolio of buildings can make a contribution — both
symbolically and substantially.

1.2 METHODS AND INSTRUMENTS USED IN THIS STUDY
Three different research methods are employed here. Each is chosen to
suit a different purpose, and to answer different types of questions.

First, to examine some of the current theories about why or how to
design with energy in mind, a series of essays have been written, from
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a practitioner’s point of view. These essays answer questions such as
whether a profound change in the design of civic buildings in the Great
Lakes Basin truly is warranted, given what currently is understood
about climate change and the future supply of fossil fuels. The extent
of support for an integrated “low-load + high-satisfaction” design is
explored, and four of the architect’s principle roles are considered,

in light of evolving public expectations. One essay scrutinizes the
helpfulness of the current green building rating systems, and another
compares the conclusions of several recent cost studies.

The next exercise aims to learn from the real-life practice of
architects and engineers, in the Great Lakes Basin and on the Atlantic
coast, who have proven that it is possible to achieve a high-quality
architecture that runs on very little fuel. In this Analysis of Case
Studies, a first-hand visit was considered essential - to experience,
and to appraise the qualitative aspects of each design. Such a visit is
made to seven highly successful buildings. Alongside each appraisal
is a record of the technical choices that the architects made, and
the amount of energy actually used, since the buildings have been
occupied. A comparison of best practices in an additional twelve
buildings, drawn from published literature, also is presented.

Since the case studies only hint at the relative influence of building
form, orientation and enclosure design, a third, and different research
method was required. To understand even more about the techniques
that might be employed in future design practice, an experiment
is conducted, using generic office building types in Toronto as test
subjects. This phase of study involves a large matrix of variations —
in plan shape, orientation and enclosure specification. A computer
simulation of the energy used annually by each building type shows
how much each of the primary architectural design parameters
influences energy use.

Some of the traditions used to analyze case studies, or to conduct
energy-optimization studies, are discussed in Chapter 2. The strengths
in earlier studies are acknowledged, but so are some of the gaps — and
both are used to inform the procedures used in this research.

One instrument that is used extensively is “eQuest”, a software
program for energy simulation, developed with the express purpose
of being used by architects during the schematic design stage. The
reasons for Choosing eQuest, in preference to other alternatives, are
described in Chapter 2. In addition, a few new instruments have been
developed as part of this research. The Questions of Design Quality
(QDQ), a gauge of “satisfactoriness”, the Intensometer, a yardstick of
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energy use, and the Strategy Grid, a checklist of design approaches,
also are described in detail in Chapter 2.

1.3 THE SCOPE OF THIS STUDY

Non-residential civic buildings in cool-humid climates are the focus of
this study, in part because this building type and location have been
the focus of the author’s professional practice to date. More impor-
tantly, both the building type and the location have, so far, not enjoyed
as much attention in research as have other building types or other
climate zones.

Non-residential buildings have escaped the careful research that
residential buildings have been receiving, ever since Victor Olgyay’s
Design with Climate, was published in 1963.* For instance, the
Government of Canada has given continuous research support to
encourage advancements in house construction, through programs
such as R-2000. Agencies such as Canada Mortgage and Housing
Corporation and, in the U.S., programs such as Building America,
provide extensive advice to homeowners, about how to build
or retrofit single-family dwellings to lighten their burden on the
environment (CMHC 2008; US DOE 2008). In Canada, the research
into non-residential building at the Federal level is scant. Meanwhile,
prescriptive guides for “more environmental” design in this sector
have become the object of intense focus, from interest groups in the
commercial realm.

In Ontario, roughly 33% of the dollars spent on new construction
starts in 2007 were for commercial and institutional buildings (Kelleher
2008). Residential buildings occupied a slightly larger portion of the
overall spending pie - approximately 40% of the dollar value of new
construction starts. This pattern has been consistent for many years.
While financial incentives for retrofitting existing buildings of all
types are increasingly offered by the Province, the minimum code
requirements, for new, non-residential construction in Ontario, did not
evolve substantially between 1986 and 2008.

What is emerging to fill the regulatory gap? Some North American
municipalities have enacted policies to stimulate more “green” or
“high-performance” building initiatives. Some of these cities have
looked to green building rating systems, such as LEED, for an easy
recipe to follow. A discussion of the track record of these systems, from
a technical perspective, is contained in Chapter 3.

*V. Olgyay’s research at Princeton University is discussed in Section 2.3.
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The cool-humid climate of the Great Lakes and St. Lawrence River
Basin also is under-represented in the “green building” literature. From
Olgyay (1963) to the US DOE (2008), the research about residential
design shows a need for a unique design approach to suit each of at
least four distinct climate zones exist in North America — if the goal is
to lower environmental load. Yet, the majority of buildings currently
celebrated as “green” emanate from either the temperate coastal
climates in the west, or the hot-arid and hot-humid climates in the
extreme south (see Section 2.2). Case studies in from North American
climates that are unlike the conditions in Great Lakes Basin are
interesting - but they may also mislead architects, and public clients in
this region, as to which approaches truly are effective here.

This climate presents a fairly extreme set of challenges to a
designer. Neither purely “hot”, nor purely “cold”, it is sometimes
described as “the worst of both worlds”. Winters are long and cold
- lasting from December through April, with average of -10°C and
extremes as low as -30°C. Summer brings periods of high humidity,
with average temperatures of 25-32°C, occasionally peaking to 38°C.
Average precipitation is 830 mm. — including 700 mm. of rainfall and
130 mm. of snowfall (Environment Canada 2008). Design strategies
employed from Illinois to New York to Montreal and Toronto have
consequences that are quite distinct in this region — as compared to,
say, California, Miami, or the colder regions of Canada. By focusing on
one climate, but searching for essential principles — rather than simple
prescriptions — this study aims to clarify, specifically, how this climate
may be understood — and addressed — by an architectural designer.

1.4 ORGANIZATION OF THE THESIS DOCUMENT

In Chapter 2, Approach, the study methodology is introduced, and the
relationship between the various research stages is explained. There is
an overview of the most relevant research, by others, that has informed
the methods employed here. This section also introduces the new
research instruments, and identifies where they are used in this study,
and how they may be applied elsewhere.

In Chapter 3, A Practitioner’s Inquiry into the Current Issues, there
is a series of essays that examine key ideas surrounding the impulse to
design with energy in mind. The researcher finds a personal position,
amid the current, often hyperbolic and conflicting extremes. The essays
are:

e asummary of the findings of the climate scientists,
e asurvey of recent press coverage of “green” issues,
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e adiscussion of the need to make adjustments in the consulting
architect’s role,

e acritical review of the green building assessment tools that are
available to architects today, and

e anoverview of the range of existing opinions the capital cost
implications of “green design”.

Chapter 4, Analysis of Case Studies, contains a comparison
of several cold climate non-residential buildings. This part of the
study articulates the issues in lowering environmental loads, while
continuing to satisfy human desires. By comparing the approaches
employed by each architect, one can discern how to mitigate the
risk that efficiency might over-ride effectiveness (or vice-versa), and
how to capture potential synergies - to achieve both low-load and
high-satisfaction. Through the case studies, the reader will begin to
appreciate the power of design approaches such as: load reduction
through enclosure design, the capture of “free energy”, and the on-site
generation of renewable energy.

In Chapter 5, Study of Design Parameters, numerous simulations,
using publicly available computer software (eQuest), compare the
annual energy consumption and pollution effects of a series of simple,
typical office buildings. A comparative overview of several simulations
makes it possible to discern general patterns, with respect to the power
of the primary architectural parameters.

In Chapter 6, Places to Intervene in Practice, common threads are
traced through the previous research. Lessons learned from the Inquiry
into the Current Issues, the Analysis of Case Studies and Study of
Design Parameters are used to identify several initiatives that could be
taken in consulting design practice. Their potential efficacy to leverage
tangible benefits to the environment is discussed.

In closing, in Chapter 7, Conclusions, the study findings are
summarized. This section also points toward potential applications —
in other climates, and for other building types - and suggests several
ideas for further study.
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APPROACH

2.0 TOWARDS A “LOW LOAD, HIGH SATISFACTION” ARCHITEC-
TURE

As described in Chapter 1, a fairly tangled web of challenges faces the
consulting architect who would aim to realize a “new-normal” design.
This research employs several approaches to organize the strands of
this web, in a way that answers the central question - how much can an
architect’s choices, in the earliest stages, influence the environmental
load of a building?

The “environmental load” of primary interest here is operating
energy. Although there are other important loads imposed by a
building, such as water pollution, land-use, and the energy embodied
in construction materials, the focus of this study is the load that is
easiest to measure and most closely associated with climate change.
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Figure 2.0.1

Research exercises - flow
diagram
Inquiry into
Current Issues
e Identify issues
Chapter 3 *  Question assumptions
e Declare biases
e Look for evidence to support hunches
e  Compare opinions and facts
e Shape the subsequent research
Analysis of Study of Design
Case Studies Meaningful? Parameters
Enjoyable?
Beautiful?
Chapter 4 Clever? Chapter 5
Natural?
D IO
e [llustrate the diverse e Quantify the relative
approaches, power of parameters,
e Observe “best prac- *  Define “best practice”
tices”, approaches more
e Identify synergies and precisely
trade-offs, when “low-
load” and “high-satis-
faction” goals meet in
8 Places to
one project
\/ S Intervene A 4
7

in Practice

e Formulate a theory (or

Chapter 6 theories) regarding the
most effective ways to ap-
ply the lessons learned to
consulting practice

A\ 4
Recommendations

Recapitulate lessons learned
Suggest areas for future study
Chapter 7

18



The “earliest stages” of interest are the schematic design phase
and the “project definition” phase that immediately precedes it. The
principal concern is with the way in which an architect’s choices “deal
the cards” to the rest of the design team, throughout the phases of
more detailed design development — either multiplying, or limiting
their options.

The “architect’s choices” of interest are of two kinds. First, there
are the more tangible choices - the physical elements, systems, and
materials employed in the building. Second, there is the underlying
“architecture” — that is, the choice of overall approach, and the
arrangement of major elements in the design.

Major Research Exercises

The central research question is approached from several different
angles. This Chapter describes each exercise in this study, in contrast
to previous studies of similar nature. The relationship between the
exercises is shown in Figure 2.0.1.

The study begins by surveying, documenting, and discussing the
most significant issues, as they appear in the recent public discourse.
Within the profession, and in other arenas, some messages are
consistent, and some contradict one another. Also, there are plenty of
competing agendas. A review of the literature highlights the points
most relevant to architectural consulting practice.

To find out what the issues are, in lowering environmental loads,
while continuing to satisfy human desires, the second stage of the
research is to analyze selected case studies. Enhanced methods of
analysis are used here, and the ways in which these fill gaps left by
earlier studies are discussed in detail in Section 2.2.

To appreciate the relative power of the primary architectural
design parameters - such as overall form, building orientation, and
skin design - the third exercise entails a series of computer simulations
of the annual energy use of typical office buildings. In Section 2.3, the
approach used for this analysis is compared to previous efforts.

Each of the research exercises offers clues about how to advance
the thought processes and practices of an architect, toward a “low-
load + high-satisfaction” civic architecture, in the Great Lakes Basin.
The following pages offer an introductory glimpse at the scope of each
research exercise. The results are contained in Chapters 3 through 6 —
each of which is devoted to one of the sub-questions.
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Instruments

In the course of this study, three research instruments were developed,
to elaborate earlier theory. In this Chapter, the Questions of Design
Quality (QDQ), the Intensometer, and the Strategy Grid are introduced
in detail, each with a description of what it yields, why it was chosen,
what is needed to use it, and where in the research it will be deployed.

The Questions of Design Quality (QDQ), introduced in Section 2.4,
defines “satisfying design”, from the researcher’s perspective. It is a
list of twenty-one plainly-worded questions that can be answered with
a “yes” or a “no”. It is used mainly in the Analysis of Case Studies.

The Intensometer, introduced in Section 2.5, is a frame of reference
about energy use in buildings. This graphic shows the expected range
of energy-use in building types relevant to this study. It can be used to
compare the performance of any building to another, whether or not it
is considered “green”, or labelled as such.

The Strategy Grid, introduced in Section 2.6, is a checklist of
energy-saving strategies, operations, and tactics that may be employed
in a design. It is used throughout all phases of the research.

Finally, the software program, eQuest, introduced in Section 2.7,
allows an architect to predict the absolute annual energy use of a
design, in kWhr/year. By performing quick simulations of a series
of options, eQuest can help a designer understand which decisions
have the greatest impact - at the schematic stage, or in later stages. The
eQuest software is used exclusively in the Study of Design Parameters.

Any of these instruments may be used alone, or in tandem with
the others. Each supplies information that the others do not. Also, they
are all suitable for use in future design practice.

Application

The methods used in this study yield specific data about form, orien-
tation, and enclosure design - within the confines of the Great Lakes
Basin. The research exercises, and all of the instruments, are tailored
here to study “civic” building types, in this region. However, any of
these could be adapted for wider application — to other building types
in other climate zones.
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2.1 HOW A PRACTITIONER MAY LOOK INTO THE CURRENT IS-
SUES

The first step in this research involves clarifying assumptions, disclos-
ing biases, and identifying contradictions in the relevant and recent
discourse.

This review takes a snapshot of the condition of the relevant
discourse in North America, as it evolved during the study period.
It compiles a portion of the current deluge of information about
“green design”, as it pertains to non-residential buildings in a cool-
humid climate. In this investigation, the researcher is in accord with
some commonly reported opinions about “green design”, and takes
issue with others. Some ideas that were understood, at the outset,
to be “fixed knowledge” are shown to fit better into the category of
“emerging opinion”. By distinguishing one from the other, this exercise
helps to refine the subsequent research approaches. The Inquiry into
Current Issues is presented in Chapter 3.

The discussion follows the following line of inquiry:

e Isa“new normal” in architecture truly necessary? (How
much of an impact can be made, by civic buildings in North
America?)

e Is there support for the researcher’s bias toward design that is
both low environmental-load and high human-satisfaction?

e Of the many roles that a consulting architect assumes, which
are likely to be affected by the quest to achieve a “new
normal”?

* Do the existing “green building rating tools” help architects
who wish to realize low-load and high-satisfaction in their
designs?

e What sources suggest that overall building form, orientation
and skin design are powerful parameters?

e What might the “new normal” cost?
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Figure 2.2.1

Case Study:

St. Gabriel’s Passionist
Church, Toronto, ON

(Larkin Architect Limited)
note: for a complete list of the

design teams at this and other
cases, see Appendix 4

2.2 WHY CASE STUDIES ... AND HOW?

To understand the reasons for approaching case studies in a particular
way, a look back at previous efforts by others is helpful. Gaps in the
prior research may then inform the approach to be taken here. The
Analysis of Case Studies aims to answer the question - what are the
issues in lowering environmental loads, while continuing to satisfy
human desires? It is based on field observation, as well as extensive
reflection, and it employs all of the new research instruments.

Architects and engineers enjoy case studies, because we can “read”
buildings in ways that others cannot. From our earliest days, design
students, of all stripes, spend long hours watching our teachers model
the activity of “reading” a building, or a bridge, or a system: the
professor shows a picture and tells a story. By looking and listening,

students learn how to interpret the ideas in a design.
This activity is inspiring, and it takes us out of our
narrow realm. Reading buildings is “what we do”.

Today’s “green” building case studies conform to
the conventions that are used traditionally, with respect
to “non-green” buildings. According to custom, these
studies show pictures and tell a story, and the observer
tries to read certain things through the design — the
building may appear to be “low load” and it may meet a
number of other prerogatives, including relevance to the
culture and place for which it was designed.

However, in much of the recent presentation of

“green” design, there is a considerable range in the

reliability of the telling, and an even bigger range in the
quality of understanding that results. For a practicing professional,
who owes a duty of care to the public, the stakes in interpreting a case
study are high. This research includes case studies - not only because
“reading” buildings is “what we do” — but also because it matters a
great deal how an architect bases decision-making upon a reading. The
following survey of existing green building case studies shows both
important strengths and some critical flaws in the stories told to date.

How the case studies were selected

Each candidate for inclusion in this research is located in a cool-humid
climate, accommodates administrative offices and/or public functions,
offers energy-use data, and is near enough to Toronto that it could be
visited during the study period. The cases in this study were selected
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with some care, because, early in the research, it became evident that
very few projects claiming to be “green” are located in climates similar
to Toronto. Fewer still offer hard evidence of both low environmental
loads and high user-satisfaction.

In Chapter 4, nineteen buildings are examined. Of these, seven
“new normal” and three “GTA default” designs are appraised
thoroughly - that is, both quantitative and qualitative analyses are
made. (These are depicted in Figures 2.2.1, and 2.2.2 through 2.3.8.) An
additional nine buildings are studied, in the search for “best practices”
toward lowering energy use.

Catalogues, monographs, critical reviews

The recent widening of the discourse about “low-load” design — in-
cluding both facts and opinions - is advantageous to the researcher,
but, in some ways, it creates confusion. Figure 2.2.2 (overleaf) pres-
ents a summary of the variation in emphasis, among eleven existing
collections of case studies. Several classes of study are examined here,
including catalogues, monographs, critical reviews, and post-occupan-
cy evaluations. Every collection celebrates “green design” as more than
“merely efficient”. Every collection of case studies has certain strengths
and weaknesses; none of the studies comprehensively covers all of the
aspects of interest in this research. A few of the strongest exemplars of
each class are examined; but, for the sake of brevity, many other stud-
ies belonging to each class have been excluded.*

All of the collections of case studies argue that “green design”
offers greater scope for creativity — and is suitable to a far broader
range of buildings - than previously imagined. This argument has been
necessary, because of impressions that are held over from an earlier
era. One of the case-study editors describes certain prejudices that
linger, this way:

“A stereotyped notion of green buildings conjures up images of
muesli-eating inhabitants with beards and sandals, and rudimentary
forms of back-to-nature lifestyles ... as well as of crude and ugly
buildings with which no urbane sophisticate or academic would wish
to be associated.” (Buchanan 2005)

An exhibition at the National Building Museum in Washington
D.C., Big ‘n Green, by its very title, argued that 21 century “green”
design is far more “sophisticated” than earlier versions (Gissen 2002).
The show featured very large, urban buildings such as Commerzbank

* For instance, the U.S. DOE High Performance Buildings Database represents parallel
lists, on the websites of the USGBC and AIA.
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Figure 2.2.2

Variation in emphasis in
previous collections of case
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in Frankfurt, Swiss Re in London, Conde Nast in New York and
Manulife Financial in Boston — with not a hint of macramé in view.

A high level of interest in commercial, educational, and institutional
buildings also is evident in The HOK Guidebook to Sustainable Design,
(Mendler and Odell 2000) and Canada Innovates (Ferrara 2006). The
intent of these studies is to inspire discussion and further inquiry

by architects who work in the commercial and institutional realms.
However, the three collections so far noted risk leaving an impression
that a “green design” can be realized using the architectural language
of a typical suburban office block of the 1980s. This idea is at odds with
others that are put forth elsewhere, particularly the critical reviews.

As the catalogues take a stab at the old woolly stereotype,
architectural critics study how “green building” might be related to
other elements of culture, past and present. For instance, 41 to 66 —
Regional Responses to Sustainable Architecture in Canada,
shows connections between traditional ways of building
and contemporary “green” architecture - in six regions
of Canada that have quite distinct natural systems
(McMinn and Polo 2005).

A few other studies place “green design” within the
history of architectural ideas, tracing back to the proto-
modern era of Ruskin and the Arts and Crafts movement
(Lloyd-Jones 1998, Buchanan 2005). These studies trace
the footprints of environmental consciousness through
the Modernist era. In some, the architect’s interest in
natural systems is placed within a wider discourse
about what is most important in design (Fitch 1999;
Banham 1969). For instance, in Fire and Memory, the
philosophies of Frank Lloyd Wright and le Corbusier are
used as emblems of contrasting ideas about the relationship between
architecture and energy (Fernandez-Galliano 2000).

Mixed messages & missing information

The latter-day critical reviews celebrate buildings that vary consider-
ably with climate and site. (e.g. Lloyd-Jones 1998, Buchanan 2005,
McMinn and Polo 2005). The designs chosen for study use are inflected
with a variety of material traditions, are washed in daylight and have
a transparency that is not typical of the suburban office block of the
1980s. This shows one way that the “sustainable building” literature
presents mixed messages. According to some of the catalogues, it is
“normal”, but newly “enviro-friendly” (Mendler and Odell 2000, Gis-
sen 2002). On the other hand, according to some of the critical reviews,
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Figure 2.2.3

Case Study:

SAS Institute (Canada),
Toronto, ON

(NORR Limited Architects &
Engineers,

image Steven Evans Photog-
raphy)



Figure 2.2.4

Case Study:

The Adam Joseph Lewis
Center (AJLC) at Oberlin
College, Oberlin, Ohio

(William McDonough + Part-
ners Architect, image Robb
Williamson, courtesy of DOE/
NREL)

it must be imbued with a renewed sensitivity to place, being “locally
relevant, culturally rich”.

Another flaw is that many “green building” case studies fail to
show how much load a building is placing on natural systems. If
operating energy is the largest load (see Section3.2), then a case study
that purports to be about a “green building” ought to show how much
energy the design uses, or is intended to use - even if the emphasis of
the study is on design quality. (If actual end-use data is available, it is
preferable to the predictions of an energy model. If both are available,
a comparison should be noted.)

Technical detail is included in some of the catalogues, monographs,
critical reviews and all of the post-occupancy evaluations. Everything
from heat recovery systems to rainwater-fed cisterns is featured. Yet,

in making a strong case that “low-load” can also be
“high-satisfaction”, many neglect to report how “low”
the environmental loads really are. Too often, a building
is presented as “energy efficient”, but the claim is not
backed by evidence as to the degree of success. Among
the critical reviews, Architecture and the Environment,
Bioclimatic Building Design is the only exception (Lloyd-
Jones 1998). It provides the absolute energy use figures,
for nearly half of the cases presented in its pages.

A few studies offer comprehensive factual
information for all projects - notably the online
“catalogues” of “green buildings” (GOC 2008; US DOE
2009, AIA 2009). These present energy data, alongside an
outline of the project goals, site constraints, capital costs,
and notes from the design team, regarding “lessons
learned”. These databases, by their nature, exclude
qualitative appraisals of design success, and avoid critical comparison
of one project to another. But the consistency of the format, and the fact
that the format is harmonized in Canada and the U.S., provides the
primary data upon which more comparative analyses could be based.

The need to consolidate quantitative energy-use data with a
qualitative appraisal is met, in the Analysis of Case Studies made here.
The data about each design is placed on the Intensometer, alongside
the answers to the Questions of Design Quality (QDQ).

Another weakness is that many studies list particular physical

elements of a building, in such a way that the element alone might be
interpreted as the reason why the design is considered “green”. (For
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instance, a green roof, an exterior sun-shade, or a double-skin facade
may be taken as an emblem of “green building”, even if it is stuck on
an otherwise fairly generic design.) At the same time, other studies hint
that the fundamental architecture — meaning the form and organization
of a building - determines its environmental load. Without in-depth
analysis of how much is achieved by either the elements or the
architecture, it is very difficult to appraise the overall approach in a
particular project. Buchanan has a word to say on this point:

“It should be clear by now that green design, though not dauntingly
difficult, cannot be achieved by a simplistic or formulaic approach

... Green design goes far beyond merely specifying efficient ‘green’
products ... and beyond also using replenishable, recycled and
recyclable materials ... Green design both influences the basic design
parti of a building ... and transcends mere energy efficiency ... it
must attend to a whole range of matters from the

technical and ecological, to the economic and social,

including even the cultural and spiritual.” (2005)

This review of the existing case studies highlights
aneed to identify best practices that favour energy
conservation within designs that are satisfactory in
many other ways. Only by juxtaposing qualitative and
quantitative analysis, is it possible to appreciate the
potential synergies and risks, when load-reducing and
satisfaction-enhancing strategies are taken up in the
same design.

This suggests a gap: the relative power of the
various features appearing in several of the buildings is
left up to the imagination, where it easily may be over-
estimated. For instance, all of the case studies describe climate control
systems, but few event hint at the relationship between formal choices
and equipment choices. When analyzing any design, it is essential to
distinguish a design strategy (e.g. manage heat losses and gains) from
a feature or tactic that accomplishes that strategy (e.g. incorporate

external sunshades). In this way it should be possible to avoid the
Figure 2.2.5

Case Study:
understanding of the principles of “green design”, beyond simplistic V\Z’jled Nlllz g Office & Ware-

prescriptions. This need is met, in the case studies in Chapter 4, by

potential traps identified Buchanan — and to approach a deeper

house, Hinesburg, VT
comparing design approaches, using another instrument, developed in

this study, called the Strategy Grid. (William Maclay Architects &
Planners)

27



Figure 2.2.6

Case Study:

Artists for Humanity, Bos-
ton, MA

(Arrowstreet, Inc. Architects,
image credit unknown, from
usgbc.org, October 2006)

Climate and client - two essential factors

The climate context is yet another element that is not consistently
represented in previous studies. In some, an interest in tailoring design
to climate is coming to the fore. Climate may be described by a list of
statistics (as in Lloyd-Jones 1998; Thierfelder 2003; Buchanan 2005). Or,
the description may be more qualitative, and experiential — in which
the air and sky, terrain, and quality of daylight are depicted (as in Mc-
Minn and Polo 2005).

Cases from temperate, hot-arid, and hot-humid climates
dominate the case study collections, by a wide majority (i.e. the west
coast — from Vancouver to California, the U.S. southwest, Texas and
Florida). Looking overseas, it is difficult to determine what is most
relevant, without knowing offshore regions well. For instance, the
northern climates in which many cases have been studied — such as

Germany, the U.K,, and Japan — have winters that are
relatively short, summers that are relatively dry, and less
temperature variation year-round.* Cold-climate cases
represent only a third of the case studies in any of the
collections surveyed (see Figure 2.2.2 for an account of
the proportions in each resource).

The Australian architect, Glenn Murcutt, tells

the story of his experience, immediately after being

awarded the Pritzker Prize, for his environmentally-

sensitive designs. Suddenly thrust onto the world stage,

he received numerous invitations to work outside his

country of origin. He declined every one of them, and

cautioned interested colleagues that, in his opinion,

an architect must not only observe objective, scientific

measurements of climate - but also, he must learn

to understand its demands, by reflecting on direct
experience (Murcutt 2005). Murcutt’s position stands in stark contrast
to the position of many renowned architects, who celebrate global
mobility, and who do not focus their professional energies on just one
region.

One outcome of the current interest in climate is the development
of a new term - “climate engineers” — and their recent production of
architectural-style monographs (e.g. Thierfelder 2003). But the quid-
pro-quo seems to be missing. A search for detailed, peer-reviewed case

* For the purposes of this comparison, cases in Germany are included in the “cool cli-
mate” count, cases in the UK. are excluded, and cases in Japan are included or excluded,
depending on their location (north and west locations are included, and south or Pacific
coast locations are excluded).
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studies, by architects, revealing challenges encountered in advancing
towards “new-normal” practice, yielded very scant results. Perhaps
most practitioners are too busy to write about it, or perhaps more is
on its way, in resources such as the Journal of Green Building. There

is a very pressing need for study by architect - who regularly deals
with the challenges of integrating client needs, practical constraints,
and environmental concerns - to present a discussion of the real
hurdles encountered in practice. Other than the HOK Guidebook, and
miscellaneous presentations at green building conferences, very few
studies present these issues in a way that allows others to approach
key questions more swiftly (see Passa and Rompf 2007). In one paper,
the authors complain of:

“experience in trying to get ‘lessons learned in operating high
performance buildings’ into the professional literature to speed
up solving the operational challenges that arise ... there are
growing perceptions of problems due to the lack

of transparency about operating experiences, but

little data to have real discussion about how green

buildings actually perform and work in practice.”

(Hinge et. al. 2006)

Another important voice, very rarely heard in
the case study literature, is that of the building user
or neighbour. Strangely, many of the authors - who
promote the sustainability movement as one with a
special concern for social benefits — do not report the
opinions of the people for whom the building was
designed. If “green design” is to be credible in its claim
to result in better working environments, then evidence
of this must be presented. Otherwise, there is a real
risk in the North American construction industry, of
“frustration from clients and potential backlash from certain segments of this
large marketplace” (Hinge et. al. 2006).

In practice, many architects that work repeatedly for the same
institutional client do re-visit their buildings, once occupied — and
lessons learned feed the design process in the next project (examples
are given by Bordass 2003, 2005 and Gonchar 2008). The fact that the

results rarely appear in widely published case studies suggests there is

aneed to be very careful to compare the real experiences of a “green”
building with the intentions inherent in its design. This need is met, in
the case studies in Chapter 4, through the application of another new
instrument, the Questions of Design Quality (QDQ), which are used to
reflect on the field visits.
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Figure 2.2.7

Case Study:

The Gilman Ordway Build-
ing at Woods Hole Research
Center, Falmouth, MA

(William McDonough + Part-
ners Architect, image Alan
Orling, from US DOE)



Figure 2.2.8

Case Study:

Provincetown Art Associa-
tion & Museum (PAAM),
Provincetown, MA

(Machado and Silvetti Associ-
ates Architect, image Anton
Grassi/Esto)

How this research differs

The primary strengths of the case study literature published to date
are the enthusiasm expressed for “green building”, and the breadth of
potential presented. Regrettably, amidst all of this “good news”, clar-
ity is sorely lacking. Perhaps this literature is poised to move across a
threshold to a second phase, in which certain issues will be resolved.
Taken as a whole, the discourse raises the following questions:

e Can abuilding look like a “typical” building of the
late 20" century, and be truly “low-load” ?

e What is the actual rate of energy use in these cases?

* Do the most effective design responses to a “green
agenda” have to do mainly with the physical
elements - or does arrangement matter?

* Does climate context matter?

* Are “green” buildings truly more comfortable than
“new normal” buildings? What are the experiences
of building users?

The gaps identified above are filled in the Analysis
of Case Studies, in Chapter 4, where “load” data is
never neglected, and the focus is on cases in the Great
Lakes Basin. The distinction between a “green design”
and a “green element” is made clear. This research asks
the following questions, about a select group of “green”
or “high-performance” designs:

e What is the actual annual energy-intensity of the
occupied building?

e What does the design have in common with others
of similar use, size, and performance level?

e Is there an architectural language that is used most
often?

e Is this “green” building designed with a
“contemporary sensibility”?

e Do energy-saving strategies compete with strategies
that contribute to other aspects of “good design”?

* Does a high degree of energy-efficiency correlate
to the use of particular forms, orientations, or skin
designs? and

e What s it really like to experience these buildings?
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Limitations

Using a “case study approach”, one can only speculate, not measure,
how much the fundamental architectural choices — of form, orientation
and enclosure - contribute to the overall lowering of environmental
loads. The selected designs are sufficiently diverse that they preclude
exact comparison. No two are sufficiently alike to analyze along the
lines of “this worked here, but it didn’t work there ... why?”

Also, the field visits did not include in-depth post-occupancy
evaluations. The appraisals here rely on anecdotal reports from
brief conversations with the building occupants. In some cases,
unpublished, rigorous post-occupancy studies of the in-service
performance of the design were made available. Significant findings
in these are noted in the detailed appraisals, presented in Section 4.2.
Despite the limitations of this method of research, the case studies help
refine the questions to be posed in the study of design parameters, and
they begin to demonstrate what design can do.

Applications in practice

The pursuit of case studies as an academic exercise involves activities
that are transferable to consulting practice, including: recognizing a
range of emerging technologies in the field, seeing buildings as entities
through which energy flows, thinking about the unique demands of
the cool-humid climate, and micro-regions within it, talking to build-
ing occupants, and taking note of the whole experience of a building.

How case studies will proceed, in this research

This research establishes a model for future case studies, by consis-
tently presenting the major environmental load, operating energy,
alongside a qualitative appraisal of design satisfactoriness. The design
strategies that contribute the most to a “low-load + high-satisfaction”
architecture are brought to the fore, and synergies between “low-load”
and “high-satisfaction” are discovered. The discussions of “satisfac-
tion” include the opinions of regular occupants or neighbours, and
draw on a direct experience of the building. Viewing each building in
a more comprehensive way than previous case studies have, the focus
remains on the very challenging climate in the Great Lakes Basin.

While the case study method cannot draw conclusions about the
relative strength of design parameters, it can identify the strategies
used most often by the most successful designs, and it can show how
wide the range of design alternatives there are. Under real conditions,
with an owner and a budget, on a site with particular soils, boundaries
and topography, the buildings studied here show the potential for
actual, not theoretical, success.
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Figure 2.3.1
A selection of green design
“how-to” manuals

2.3 WHO HAS STUDIES THE “DESIGN PARAMETERS”? ... HOW?

Next is an abstract study of how energy flows in buildings. It uses
typical office buildings as test cases — because these can be compared
more easily to one another than the case studies can be. Its focus is the
influence that is exerted, by architectural decisions, upon the overall
energy use of civic buildings. At issue are the overall shape, the solar
orientation of the building mass, the amount of external glazing, and
the thermal resistance of the enclosure.

Schematic designs were developed here for a
series of generic office buildings. Three size classes are
represented: small (two stories, 11,000 sf in gross floor
area), medium (four stories, 50,000 sf), and large (eight
stories, 154,000 sf). Within each size class, the plan
shape and building orientation were varied, creating
several sub-types. Within each of these sub-types, the
skin design was varied further, by specifying three
levels of transparency in the facades (20%, 40%, and
60% window-to-wall ratio) and four levels of thermal
resistance in the solid enclosure (characterized as
“market”, “institutional”, “high-performance”, and
“exemplary” levels). As each parameter is changed, its
influence on the energy-intensity of the whole building
is estimated, using the “eQuest” simulation program. A
discussion of the associated impacts on design quality
follows.

This experiment was planned after reviewing several
previous studies concerned with how energy flows in
buildings. Some studies focus on the use of advanced

material technology, such as high-performance glazing. Others
emphasize “heliothermic planning”, or passive solar architecture.
Energy-use studies will soon require a critical, comparative review, as
many show valuable conclusions, from varying perspectives. Here, a
brief discussion highlights the important strengths and the significant
gaps in the literature as a whole.

Two types of relevant literature

Within the “energy-study” genre, there are general “how-to manuals”
and more case-specific “optimization studies”. Both types are directed
toward architects in consulting practice, and both types have been
published in North America as well as Europe (see Figure 2.3.1).
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The “how-to manuals” for non-residential buildings present an
array of building types, in many climates, and they illustrate a very
wide gamut of interesting design strategies. A few hint at the relevance
of each approach to particular climates (e.g. Yeang 2006). However, the
“how-to manuals”, as a group, put less emphasis on the relationship
of design to climate than appears elsewhere in the literature. Also,
as in the case studies discussed earlier, there is a striking under-
representation of the design approaches suit cold climates.

The “how-to manuals” directed toward residential buildings
outnumber those for larger non-residential buildings by a substantial
margin.* Among the manuals that are intended to guide institutional
and commercial design, few distinguish further, between large and
small buildings or between high-energy uses and low-energy uses. It
is left up to the reader to try to understand the relationship between
individual design tactics and the energy-use of the whole building,
through trial-and-error of a number of designs.

Some of the “how-to” manuals emphasize building elements
that are seen as “green”, because they are unusual in “mainstream”
commercial buildings. For instance, tips abound regarding techniques
such as how to locate an exterior sunshade (Brown and deKay 2001),
or how to size a solar collector (Lechner 2001; Kwok and Grondzik
2007). If the plan and volume of a design are already established, an
architect may find some practical help in the “how-to” manuals with
the refinement of certain elements.

But what if an architect wishes to know whether it would be
worthwhile to adjust the orientation of a large civic building toward
the sun (hoping to increase solar gains), or to “slenderize” the plan
form (hoping to lessen the need for artificial lighting)? Some of the
manuals show architectural strategies, such as the orientation of
courtyards and atria, the placement of thermal collector walls, or the
organization of a building around wind-catchers (e.g. Brown & deKay
2001). Such strategies may lower energy use, in some circumstances,
but the manuals do not present estimates of how much energy
conservation is likely to be accomplished, nor do they explian how to
estimate the savings for a particular case.

The “how-to manuals” reviewed so far, are effective in displaying
alternatives to standard design. However, from the perspective of
a consulting architect, the manuals are not suitable to be consulted
actively during the design of a real project for a real client. There is not

* See, for example: US HUD 1976; Argue et. al. 1978; Mazria 1979; Strong 1987; Hasting
et. al. 1997; Vale & Vale 2000; Wilson 2006; Hastings and Wall 2007.
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enough focus on climate-specific solutions, not enough representation
of non-residential cases, insufficient information relevant to the
schematic design stage, and very little hard data about the overall
effects of the proposed tactics.

“Optimization” of form, through “heliothermic planning”

The second type of research, under the overall energy-study umbrella,
tests alternatives in relation to a given design challenge. In this type
of study, greater emphasis is placed on tailoring design responses to
climate than in the “how to manuals”. In a few studies, the question
of building form and orientation is addressed. Office buildings and
schools are popular test cases for “optimization”, and these studies
conclude with quantitative estimates of the effects of the particular
design strategies, or groups of strategies, that they examine. This sug-
gests the order of priority of design strategies in similar cases.

Some “optimization studies” test alternate building forms. The
idea that form ought to be modified to suit climate is not new. In the 1¢
century B.C., the Roman architect Vitruvius advised,

“If our designs for private houses are to be correct, we must at the
outset take note of the countries and climates in which they are built.
Ome style of house seems appropriate to build in EQypt, another in
Spain, a different kind in Pontus, one still different in Rome, and

so on with the lands and countries of other characteristics. This

is because one part of the earth is directly under the sun’s course,
another is far away from it, while another lies midway between these
two.” (Morgan 1914)

A similar idea is put forward in the landmark optimization study
entitled Design with Climate (Olgyay 1963), which is prefaced with an
observation about “modern times”, noting that 1950s North America
was a time of rapid spread of communication and population, and that
the accompanying architectural patterns seemed to ignore the wisdom
that had been known since Vitruvius, about the influence of climate on
building. Olgyay saw the central issue in architectural design, in any
era, as a challenge to help a human body to maintain equilibrium, and
to fulfill the requirements of “comfort” or “livability”. He argued that
the feeling of thermal balance is essential to any definition of comfort.

Olgyay tested the concept of “heliothermic planning”, for which
there were various European theorists at the time. The objective was to
“utilize natural possibilities to improve conditions without the aid of
mechanical apparatus” (1963, 126). This would take into consideration
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both temperature and solar radiation effects. Olgyay was interested in
learning (or re-learning) how to “correct” a design for a typical North
American house. In his study, he asked:

e  How much does the pattern of heat flow vary, if a house is
situated in “cool” Minneapolis, “temperate” New York, “hot-
arid” Phoenix or “hot-humid” Miami?

e What are the most effective combination of design strategies to
“balance” conditions in each locale?

e How much do the architectural (i.e. non-mechanical) strategies
matter? That is, as Olgyay put it, “How much can the physical
architectural features alter the actual thermal situation?” (126)

Olgyay’s test case is a one-storey, single-family house, of insulated
wood-frame construction that is 1,225 sf in floor area. The study shows
the heat loss and heat gain in the house, in its typical or “orthodox”
plan form (square), on two days of the year that represented the most
extreme conditions (21 January and 21 July). The Winter and Summer
diagrams show the total heat loss and heat gain for the orthodox house
in a “cool” climate, over a 24-hour period, in each season (see the
upper left quadrant of Figure 2.3.3).

Olgyay speculated that the variety of forms found in nature might
contain lessons for architects. For instance, he observed that leaves
seem to be related to the management of heat (or energy) in trees.
Figure 2.3.4 is his illustration of this idea. It shows that the northern
pine needle is a dense, compact structure that withstands extreme
cold, drought and winds, and that leaf forms in other climates are
different. The deciduous leaf of the temperate zone is able to open to a
considerable size, in the relatively “friendly” climatic conditions, from
San Francisco to the Carolinas. The cactus growing in hot-arid Phoenix
is a massive structure, which conserves water. Finally, in the “hot-
house” tropics of Miami, under a protective canopy, leaves expand into
quite “liberal” shapes.

Olgyay and his team then “balanced” the house to create the
most comfortable interior environment, using the least intervention of
heating and cooling equipment. He developed variations on the design
to suit the various climates (see Figure 2.3.3, right side). *

* The values for the two extreme days are extrapolated to yearly values, by applying
factors to represent the duration of each season and a factor for human stress in summer.
The proportions of underheated season/overheated season were 75% /25% in Minnesota,
72% | 28% in New York, 37% /63% in Phoenix, and 0% / 88% in Miami.
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Figure 2.3.2

Plant morphology in vari-
ous climatic environments
(Olgyay 1963, 85)

Olgyay speculated that the leaf
forms of dominant species may
contain a lesson to architects
about building form

Figure 2.3.3 (opposite)

A “balanced” house takes
on different forms in Minne-
apolis and Miami (Olgyay
1963, 140, 149)

COOL TEMPERATE
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MINNEAPOLIS (“cool” climate)

MIAMI (“hot-humid” climate)

“ORTHODOX” house
(standard practice)

“BALANCED” house
(“corrected” by Olgyay’s team)
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Figure 2.3.4
“Ideal” plan forms for
houses (Olgyay 1963, 89)

East-west plan forms are
preferred in small houses in
hot-humid climates. Does this
strategy apply as well to larger
buildings in the Great Lakes
Basin? The Study of Design
Parameters, in Chapter 5,
examines the question.
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Like the needles of the northern pine trees that surround it,
Olgyay’s optimum house form in Minnesota is compact, near-square
plan. Like the leaves of the tropical plants that surround it, Olgyay’s
optimum house form in Miami is long and narrow, and dependent on
shading from adjacent structures (see Figure 2.3.2 and 2.3.4).

The principles that Olgyay describes remain significant for
designers of small houses, decades after the book was published.
However, if designers assume that the strategies presented by Olgyay
can be applied, literally, to larger, non-residential buildings, there may
be a problem. There is nothing in Olgyay’s published work to suggest
that the patterns observed in a single-family house are replicated in
larger, commercial or civic buildings. He did not study large buildings
— perhaps due to limitations on computing capability, or perhaps
because there was so much residential construction ongoing at the
time. Nowhere does Olgyay claim that heat flow in every building type
is the same as it is in a small house.

Unfortunately, to date, there has been no study like Design with
Climate to assist architects who are involved with non-residential
buildings. The only speculation in Olgyay about larger buildings is
parenthetical, as in the following comment, made within the context of
conclusions about the southern hot-humid region:

“Some calculations show that, while in houses more than 90% of
the cooling load is due to weather factors, in large buildings the
same effects amount to less than 60%. In such cases the form and
orientation is of secondary importance.” (90)

Design with Climate is one source of the present-day understanding
that the overall form of a building has a significant impact on the
amount of energy consumed in a year. The principals discovered in
this study may be applicable to the cold-climate civic buildings that
are the focus here - but only in the very broadest sense. “Heliothermic
planning”, a term that Olgyay coined to express a fundamental idea
that he espoused is widely applicable. However, he recommended
design strategies for a specific building type of limited size, that used
specific construction systems. Because the wood frame house differs
so dramatically from the larger civic buildings studied here, Olgyay’s
conclusions may not be so applicable. If the research in Chapter 5 can
claim a heritage in the work done at Princeton in the early 1960s, it can
also aim to go further, testing how much climate matters, and showing
how much particular design strategies matter, to non-residential civic
buildings in the Great Lakes Basin.
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Heliothermic planning applied to non-residential buildings

In the Study of Design Parameters, in Chapter 5, the findings that Olg-
yay made are not contested. The idea that the same building, if situated
in different climates, will experience very different patterns of energy
flow, throughout the year, now is well-accepted (see ASHRAE 2004).

In Chapter 5, the pattern of energy use in a Toronto office building is
contrasted to that in four very different North American climates. The
idea of selecting particular design strategies to suit a given climate has
gained consensus in the literature, if not in active practice (see Section
2.6). The Analysis of Case Studies shows the strategies used most often
in the Great Lakes Basin (Section 4.5). Also, various prescriptive guides
have been published, for specific building types, that recommend the
strategies best suited to the various U.S. climates (e.g. ASHRAE 2004).

This study re-examines, in depth, the third question that Olgyay
asked, regarding how much influence is exerted by particular
architectural choices on annual energy use - this time in a large office
building, rather than in a house. Technical developments, during the
decades since Design with Climate was published, permit and demand
that the current research reaches further than the earlier work. First,
the advent of desktop computing capability allows swifter and more
comprehensive simulation of energy use than Olgyay could perform.
Second, advancement in the manufacture of glazing units and window
frames has expanded the range of performance that is possible today.
The latter development makes it necessary to study more alternatives
than in earlier years; the former makes it possible to do so.

In 1963, it would have been difficult, if not impossible, for Olgyay
and his team to simulate the annual energy use of a town hall, school
or office building. Even for the study of the small house, he could not
model conditions for all 365 days of the year; instead, he approximated
the gap between the daily values and the overall annual sum. Today,
an energy model of a complex building can be made - with publicly
available software, and a personal computer. The software has
reached a stage that allows a non-expert to attain results swiftly, after
a short learning curve. During the early stages of schematic design,
an architectural design team can study several alternatives. Various
software programs exist for this purpose; the reasons for selecting
eQuest for this study are presented in Section 2.7.

In 1963, Olgyay used single glazing in his “orthodox” house and
proved the use of double-glazing to be one of the most significant
contributors to energy use reduction. In the intervening decades, the
use of double-glazing became common practice, in residential and
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Figure 2.3.5
Annual energy use comparison
for nine window types

south facing, no shading 30%
WWR, Chicago (from Carmody et.
al. 2004, 33)

non-residential construction in the GTA. Now, forty-five years after
Olgyay’s landmark publication, another study explores eight levels of
thermal performance of glazing units — six of them commonly applied
in the design of medium-sized office buildings throughout the U.S. and
Canada (Carmody et. al. 2004). The application of advanced window
technologies, such as coatings and seals, can have a dramatic impact on
the annual energy use of a building. However, in the literature to date,
this impact has not often been compared to the impact of architectural
measures, such as building form and orientation.

Optimizing the building skin

Carmody et. al. devote an entire textbook to the study of the impact of
a window specification on the overall energy intensity of a commer-
cial office building (2004). Their test case is a 3-storey building with a
square floor plan and a total gross floor area of 48,000 square feet. The
building is consistently oriented with the facades facing the four car-
dinal directions. Nine different glass specifications are modelled in the
DOE-2.1E energy simulation program. Without changing the form or
orientation of the building, five window-to-wall ratios (WWRs) were
modelled for each window specification, and all of the permutations
and combinations were tested in six locations. * Figure 2.3.5 is one of
a series that shows the impact on whole-building energy intensity;
window types “A” through “1” range from single, clear glazing in non-
thermally-broken aluminum frames to quadruple glazing in insulated
aluminum frames.

The study also shows, for the various locations, where energy is
needed (heating or cooling) and from what source (gas or electricity).
Carmody et. al. argue that windows are one of the most important

* Minneapolis, Chicago, Washington D.C., Los Angeles, Houston, and Phoenix
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Figure 2.3.6
Comparison of multiple
attributes of six window

types

(same scenario as Figure 2.3.5,
from Carmody et. al 2004, 137)

elements in the design of any building - because they are key to both
technical and human comfort concerns. Figure 2.3.6 is one of another
series of diagrams that rate each window type according to qualitative
as well as quantitative criteria.

This raises the question of how far is it necessary, or reasonable to
go, with these advanced material technologies? An early issue of the
Journal of Green Building presents an optimization process that could be
followed in consulting practice. (Werthen and Navvab 2006). Its test
case is a 2-storey office building, with a square floor plate, and a gross
floor area of 25,000 sf. It is located in the heart of the Great Lakes Basin,
in Detroit. A process of finding the “optimum” enclosure specification
is illustrated, using the eQuest software and simple analysis of the
operating costs associated with major climate control systems.

This study begins by simulating the annual energy use of the
building, with a “baseline” specification, compliant to ASHRAE 90.1
prescriptive path. * The functions that consume the most energy are
(in descending order): lighting, heating, and cooling. Starting with the
most energy-intense function (in this case, lighting), the researchers
identify measures that would reduce energy consumption. The first
is to introduce daylight sensors, to reduce the energy needed to run
area lights. Later, to reduce the energy needed for heating and cooling,
the window-to-wall ratio is adjusted and the window specification is
improved. Several measures are taken to “optimize” the design. Unlike
the Olgyay study, these do not include changes to the shape of the
floor plan, or to the solar orientation of the building as a whole.

* For this building type in this location, the ASHRAE 90.1 standard prescribes a mini-
mum as follows: R-13 wall assembly, R-15 roof assembly, double-glazed, thermally
broken aluminum window units with U-0.47 (imp), and a 45% window-to-wall ratio,
distributed equally on all four facades.
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Figure 2.3.7
Sample report of a Para-
metric Study

presented to the US DOE in
relation to a house constructed
with funding from the Build-
ing America Program (BSC
2009)

To adjust the window specification, Werthen and Navvab plotted
the increased performance of the glass vs. the resultant annual cost
savings for operating the building as a whole, and determined the
point of limited additional return. The researchers chose this point
as the “optimum” for each aspect of the window specification.

Like Carmody et. al. this study shows the impact of the window
specification on the performance of the whole building, and points out
the practical limitations on the application of advanced technology. *

The particular parameters that Werthen and Navvab choose as
“optimum” for this case might be incorporated into another design
for an office building, somewhere in the Great Lakes Basin. But the
intention of the journal article was to “encourage designers who may
not have known how to approach an energy study to do so.” So - more
importantly than the specific findings - the method could be applied
to another design in another location without external, “specialist”
assistance.

Optimizing other parameters

Two more studies show different approaches to illustrating the influ-
ence of several parameters, from windows to climate control systems.
Figure 2.3.7 shows one way of illustrating the impacts: one by one, the
contribution of each adjustment to the design is linked to the overall
performance of the building.

* In Werthen's Detroit example, the final energy simulation, using all of the optimized
parameters, predicts a reduction from the 191 kWhr/m2/yr (60.64 kBtu/sf/yr) that
would be consumed by the baseline building to 130 kWhr/m2/yr (41.3 kBtu/sf/yr) in
the optimized design. This would result in an annual savings of approximately $6,000 —
roughly 25% of the baseline expectation.
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Figure 2.3.8

Variations in emphasis &
methods in the existing
studies of design param-
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Another way of illustrating the impacts is found in Climate Skin, a
textbook “intended to support architects and engineers in producing energy-
efficient concepts” (Hausladen 2006). An office building of unspecified
size and shape, located in Wurzburg, Germany, is used as a test case.
Graphs, charts and diagrams illustrate the effects of decisions at
the concept stage, such as: the effect on heating energy demand of
increased insulation, air-tightness. Figure 2.3.9 is one example. Yet
again, trends are not shown for overall building shape and orientation,
although numerous statements allude to the impact of surface area to
volume ratio on heating demand.

Asking “what if...?” after occupancy

Another, very different approach to optimization is taken by Lerum,
who visited seven buildings well after occupancy and interviewed oc-
cupants, measured on-site conditions, and studied utility

records (2008). In all cases, the reports reveal a pattern

of performance that is quite different from what was

expected during the design stage. Lerum goes on to ask

various “what if” questions, in the hope that the answers

may inform designers who face similar circumstances

in the future. In one case the question is - what impact

would re-orienting the building exert on the overall

annual energy use? Lerum’s work, which aims to learn

from thorough post-occupancy evaluation, stands out as

unique amidst all of the other research surveyed here,

which deals in predictions and relies heavily on com-

puter simulations.

How this research differs

The research to date has established that design priorities ought to
vary with climactic zone, and that building shape, building orientation,
glass orientation, and the thermal resistance of the enclosure interact
in complex ways. Both the “how-to manuals” and the “optimization
studies” leave questions about whether the principles are consistent at
all scales. A comparison of the emphasis in key examples of the “en-
ergy study” genre is presented in Figure 2.3.8.

The “optimization studies” examined here have assumed
various points of departure and then employed different methods
of research. Olgyay started with a hypothetical, typical house as a
test case. Believing that nature provides a model for architects and
that comfort correlates to least mechanical intervention, Design with
Climate “balances” a design, using form, building orientation and skin
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Figure 2.3.9

Influence of orientation and
proportion of window area
on heating energy demand

(from Hausladen 2006, 35)



Figure 2.3.10
Building types used in the
Study of Design Parameters

The annual energy use in
small, medium-sized, and large
office buildings (centre) is esti-
mated (lower right) as param-
eters (top left) are adjusted one
at a time (see Chapter 5).

154,000 sf
8-storey

50,000 sf
4-storey

11,000 sf
2-storey

ANNUAL ENERGY USE (kWhr/m2/year)
enclosure type
A B C D
window-
to-wall ratio

60% ?? ? ?
40% ?? ? ?
20% ?? ? ?
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attributes (1963). Werthen and Navvab started with a hypothetical
office building, as a test case. Believing that the limiting factor that
establishes the “practical optimum” level of performance is today’s
cost of fuel and electricity, the study optimizes a window specification
for an office building in Detroit (2006). Carmody et. al. acknowledge
that energy performance must be balanced with considerations of view,
glare, daylight and thermal comfort, and provides a comprehensive
resource for specifying windows and allocating window are to
building facades (2004). Two other studies show different ways of
illustrating the impacts of several parameters (BSC 2009, Hausladen
2006). Lerum asks “what if” some aspect of a completed design

were varied (2008). This last study highlights important lessons that
reside in the gap between an energy simulation and the real-world
performance of buildings.

The Study of Design Parameters in Chapter 5 aims to shed light
upon the relative power of building shape, building orientation,
overall size, and the thermal resistance of the enclosure of an
office building in Toronto. It will link the variation in each of these
parameters design strategies to whole-building energy-use impacts. It
offers new perspective on the potential of searching for the optimum
architecture rather than simply specifying an “optimum” building
component.

The Study of Design Parameters assumes a different point of
departure and follows a course that is distinct from, yet informed
by, all of the earlier studies. Like many of the studies, this research
uses hypothetical, “typical”, buildings as test cases, and relies on a
computer program to “model” annual energy use in a building. Unlike
many of the earlier studies, it does not try to “balance” a particular
design. Rather, it shows the effects of the major architectural strategies,
by predicting the energy-use of each permutation within a matrix of
building types.

The office buildings tested here contain business suites with open
plan and private offices, conference and copier rooms, a typical service
core (elevators, washrooms and equipment spaces), and an entrance
lobby on the main floor. (Schematic plans of the small, medium, and
large buildings, showing the allocation of space on a typical floor,
are presented in Chapter 5 and Appendix 5.) The proportion of floor
space dedicated to each function, and the hours of operation, are
set as constants for all simulations. The impact of three window-to-
wall proportions (20%, 40%, and 60%) and four levels of thermal
enclosure is estimated, for each variation in plan configuration. Simple
variations, with square, “skinny”, and “H-shaped” plans are put to
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the simulator. A summary of the building types is presented in Figure
2.3.10.

Since the objective is to test the architecture, an effort was made
to neutralize the effects of the climate-control systems. The matrix of
building types includes a wide gamut in which real-life mechanical
systems design would vary. Since heating, lighting and cooling are
the largest loads, it is important to treat them consistently at all
scales. Rather than simulating the energy use under “normal” design
conditions, this method yields a reflection of the loads passing through
the building. Here, the heating system is an all-electric resistance, 100%
efficient.

The gap between the results obtained using the “neutralized”
HVAC system and the real-life energy use of a similar building is not a
concern. No simulation is matched exactly by the actual performance
of the completed building, as the Analysis of Case Studies will show.
The important observation is how the energy use differs as the
architectural parameters are altered. The Study of Design Parameters
will address the following questions:

e How does the pattern of energy flow in an office building in
Toronto compare to the pattern in the same building, located in
a different climate?

e How much does each primary architectural parameter
influence the total annual energy use of a building?

¢ Does one parameter out-perform the others in a building with
a floor area of 10,000 sf -to the same degree as it does in a
building with more than 100,000 sf?

e Is the guidance (increasingly present in “green design”
checklists and manuals) to apply certain “rules of thumb” —
such as “align the building east-west” or “specify R-30 in the
roof” - always correct in every circumstance?

The results were verified by an independent researcher, working at
a second location separate from the author. The two researchers used
the same inputs, the same software, and different hardware. The initial
runs were compared, to make slight adjustments to the inputs on
both ends. After that, the second researcher completed all runs before
seeing the results of the first. The results from the first researcher are in
Chapter 5, and those from the second are in Appendix 5.
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Limitations

The designs used in this phase are not inflected by the features of real
sites, such as topography or nearby buildings, nor are they tailored to
the demands of real users. They are free-standing buildings in a sub-
urban context, because this is most controllable scenario with which to
begin. Hopefully, the knowledge derived in this series of cases will be
informative for other cases, in more densely built-up urban contexts,
where the viable design options may be fewer.

Also, each estimate of energy use that is presented here is a
“model” figure. These are meaningful in the context of this study,
relative to the other figures. However, they are a function of the specific
inputs used in this experiment. There is considerable abstraction
inherent in these designs; for instance, the type of climate control
systems selected for the experiment would not likely be selected in a
real building. Moving from the “laboratory” into the “real world”, the
actual energy use - even in a building that resembles one of the types
very closely — will be different than the figures presented here.

Nevertheless, the designs are very realistic in plan, form, and space
allocation. Also, they use components that are available to builders of
commercial or institutional projects, today. Choosing and documenting
the “typical” parameters here paves the way toward future exercises,
in which the inputs to the simulation software would be tailored more
closely to suit each future design challenge.

Application in practice

In the researcher’s consulting practice, to date, the study of the energy-
use consequences of early design decisions has been a rare occurrence.
Because energy use has not, in the past, been a key design goal, design-
ers’ minds have not been focused on the relationship between building
form, orientation, and energy. Also, other priorities have occupied the
foreground; especially in civic buildings, where the demands of site,
functionality and image tend to be quite complex.

In a select few recent projects, an estimate of energy use has been
made — usually to assist in obtaining a government grant, or satisfy
the demands of a green building rating system. On these occasions,
the simulation task was delegated to a specialist “energy consultant”,
working outside of the architect’s office. The “upside” of this practice
is that the architect was not unduly inconvenienced. However, two
serious problems were noticed. First, the chance to improve the project
at hand was lost. Because they required detailed inputs, the energy
models were done long after the primary form, orientation, and plan
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layout were established — leaving very limited opportunities to revise
the design, when the results of the energy model became available.
Second, the architect learned almost nothing in the process. The
specialist’s report crossed the desk, on its way to the grant provider,
but no meaningful connection was made between the design decisions
made earlier and the array of numbers presented in the energy model.
As the lessons about the present project were lost, so too went any
hope of using the experience to inform the next project.

By taking up a simple version of the tools previously used only by
“energy specialists”, an architect may begin to appreciate the issues
in managing energy flow. The advice of mechanical and electrical
engineers still is needed, to establish realistic inputs to the simulator,
and to suggest alternative design approaches. The energy specialist
also still has a role, in finalizing a credible estimate, especially on more
complex scenarios. Yet the process pursued here could be useful to an
architect, during the stage in which the formative concepts are being
established.

How design parameters will be studied here

The literature reflects ongoing efforts to understand the whole-build-
ing energy-use consequences of primary design decisions. Recent stud-
ies emphasize the use of renewable energy devices, or the application
of advanced material technologies. These studies are needed, because
of the wide array of choices available to architects today. However,
there is a need for an energy study emphasizing “heliothermic plan-
ning”, or the manipulation of architectural form.

Now that computer simulation software has advanced, it is
possible to estimate the energy use of large complex buildings.
Nevertheless, the parameters interact in a complex ways. To guide a
diversity of projects “on the boards”, an architect needs more than a
simple “one-size-fits-all” recipe for success. She or he needs to learn a
few basic concepts, and then to acquire the tools and skills that can be
applied to suit unique circumstances as they are encountered.

The Study of Design Parameters examines a large series of cases,
under controlled conditions, so that patterns may be detected. It
is expected to yield information that the Analysis of Case Studies
does not. It also models the practice of simple design analysis, using
“beginner-level” energy-simulation software. Through this exercise,
free of the peculiarities of site and client, an architect may start to
understand the impact of those fundamental choices that “deal the
cards” to the rest of the design team.
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2.4 APPRAISALS, USING THE QUESTIONS OF DESIGN QUALITY

The first instrument, developed within this study, describes the various
aspects of “design excellence”, from the researcher’s perspective. In it,
fundamental conditions of “sustainability” mingle with traditionally
recognized conditions of “satisfying design”. As a personal compass,

it suggests an emphasis for future design practice. It is used, here, as a
“standard of expectation” when critiquing the case study buildings.

The issues encompassed by this instrument are in the normal
purview of an architect; they are present in consulting practice, and
regularly are discussed from various, informed perspectives within the
profession. However, the preferences, emphasis, and biases belong to
the author of this research. As such, the Questions of Design Quality
(QDQ) might not be adopted exactly “as-is”, by another architect.
Every successful architect learns how to perform for an audience —
emphasizing the aspects that are known priorities to the recipient, and
using language that is most likely to lead to approval of the design.

It is essential to become adept in applying this skill. However, after a
quarter-century of “performing” in practice, the researcher has had
the opportunity to reflect, in an academic setting. For once, it has been
possible to ask, where is the balance in my priorities? And how best
can I discuss the aspects of design that are most satisfying to me?

Also, this research is directed to those architects whose practices
occupy the vast middle ground, between the more extreme
stereotypes within the profession. It may not appeal to the architect,
at one extreme, whose attention is focused on a select few aspects of
satisfying design. This type strives to realize the highest quality in a
chosen few areas — often failing to realize quality in others. An architect
who “pushes” for a “singular vision” - of beauty or anything else -
while ignoring the comfort of building occupants is one example of
this type — and this research will not cure such an affliction. Likewise,
this research may not motivate the type who has an awareness of a
broad spectrum of issues, but is disinclined - either by attitude or
circumstance - to strive for very high quality. This research does not
aim to engender a wholesale change of direction in the practice of an
architect who will not — or cannot - find a way to express architectural
concepts to an uninformed client. It is not meant to rehabilitate anyone.
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Figure 2.4.1
The Questions of Design

Quality (QDQ)

It “speaks”

What is the strongest message of the design?

Does the design express belonging to the local community?

Does it imply renewed community vitality?

Does it say “welcome” and/or express stability and sound gover-
nance?

Is there a future vision - about energy or ecology - implied by this

design?

It works superbly and elevates the spirit

Does the design suggest that the owners care for the occupants?
Is it comfortable (thermally, acoustically, visually)?

Does the space planning work superbly?

Does the design lift the spirit?

Surface, light and space

Does the design extensively employ daylight?

Are materials, lighting and space arranged/in a way that is interesting,
appealing, and memorable?

Is the design a strong exemplar of the sensibilities prevailing at the

place and time in which it was created?

Innovation and integration

Is unusual technology — emerging or re-emerging — applied in this
design?

Do technical strategies drive the form?

Does the design attain a measurable superlative?

Are the key design tactics well integrated with one another?

It fits

What does this place allow us to do? ...help us to do? ...need us to do?
By satisfying human desires, does the design help a natural system
gain an advantage?

How would nature solve this problem? (Is it durable, replicable, adapt-
able, fecund?)

Will the design be good for the community?

Are the inputs low, for a given amount of output?
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The research question - “how much can an architect do, to really
lower the loads of a design?” is addressed to a third type of architect.
That this type represents a large proportion of the overall is taken as a
matter of faith, rather than statistical evidence, because the researcher
has worked, for years - with reasonable success and in relative
happiness - among this group. Throughout this study, whenever the
term “an architect” is used, the reference is to one who is both fully
aware of a broad spectrum of goals that are considered “reasonable”
for civic buildings, and also cares enough to try to realize high quality,
in as many aspects as humanly possible, in a single design.

Every architect who consults for some time develops a personal
menu of favourite tactics to use repeatedly. This menu may include
any number of disparate elements — for example, a specification for
exposed concrete, particular paint colours, or proven handrail details.
This sort of “style” preference - which relates to physical components
of a building - is not the subject of the current analysis. The Questions
of Design Quality (QDQ) comprises rather more fundamental ideas
- those that rise from the conceptual underpinning of a design to
influence the whole experience one has of a completed work of
architecture.

Finally — and importantly — there are the clients. As collaborators in
the complex process of developing the design for a new civic building,
architects and non-architects must articulate their predilections and,
hopefully, arrive at consensus. An important aspect of an architect’s
role is to lead the discussion about an emerging design, in terms that
are understood by all stakeholders. Having reflected and re-established
one’s personal priorities, it is essential to find a way to take them back
out into the public realm — expressing architectural concepts in plain
language, so that non-architects might appreciate the issues clearly,
and feel comfortable forming their own good-quality responses. A list
of twenty-one questions was developed to meet this need. These form
the backbone of the “Questions of Design Quality (QDQ)” — and are
presented in Figure 2.4.1.

Applying the Questions of Design Quality (QDQ)

This Questions of Design Quality (QDQ) is expressed with civic ad-
ministration and assembly buildings in mind (e.g. town halls, libraries,
courthouses, police stations, recreation centres, schools and churches).
Much of what is expected of a civic building also may apply to an of-
fice building designed for a private-sector owner-occupier. A variation
of this list could be developed to suit another building type — such as a
single-family, or multi-unit residence. (Such a variation would be quite
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similar, but some of the questions, particularly in the
“Meaningful” category, would be re-cast to relate more
closely to the design of private space.)

Any design — with or without explicit
“sustainability” goals — is highly satisfactory if it
is meaningful, enjoyable, beautiful and clever. The
questions in each of the first four categories are not
new; and a “well-designed” public building is generally
recognized as one that displays all four of these
attributes, in a balance appropriate to the circumstance.
The Tea House in Portland, shown in Figure 2.4.2, is an
example of such a building.

In the QDQ, the attribute “Meaningful” is listed first,
because it is the most important. If the design of a civic
building “speaks” about an issue that is important to
its community, then it is “satisfying”. Vying for greatest
importance is that a design be “enjoyable”. This is to say
that it doesn’t just “work”, but “it works superbly”, and
that it elevates the human spirit. A challenging attribute
to photograph, “enjoyability” involves all of the senses
other that the visual. Some aspects of “enjoyable” — such
as comfort and convenience - are the focus of today’s
“post-occupancy evaluations”. To be fair in appraising
this attribute, there is no substitute for the direct
experience of a building.

To say that a design is “beautiful” is to focus on the
visual sense. Although subject to ever-shifting cultural
preferences, “beauty” can be described - both in terms
of today’s sensibilities, and in terms of more lasting
fundamentals. Finally, to say that a design is “clever” is
to say that it is innovative in some way. About “beauty”
and “cleverness”, there will always be a wide gamut
of opinion within the profession, and outside it. In the
QDQ for civic buildings, beauty and cleverness are

]Ii/;‘gzzjgifl enjoyable valuable, but a little less so than meaningfulness and

beautiful and clever: The enjoyability.

Tea House in the Japanese

Garden in Portland Oregon As expectations turn toward a “new normal” in
design, “sustainability” criteria may be added to the

(TO”;; 19 ffll ””,;186 1;‘;’;6(5”0' description of “design excellence”. A close review of

nin, from Hamilton

selected literature from the canon of sustainability
philosophy yielded the five remaining questions in the
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last category - “Natural”. Listing these criteria last does
not mean that they are least important. However, these
questions are “newcomers” to the list; each presents

a challenge and an opportunity, when considered in
tandem with the questions in the first four categories.

No aspect of design quality is submitted — in
this study - to measurement on a precisely calibrated
numerical scale. By choice, making this appraisal
in qualitative terms is deemed both sufficient and
appropriate. In this way, certain challenges may be
avoided — such as those encountered by the green
building rating systems that have tried to “put a number
to” design quality (as described in Section 3.4). Also,
the attributes within the list of Questions of Design
Quality (QDQ) are not entirely discreet; there is some
overlap between some issues. Finally, the avoidance
of a numerical scale allows the relative importance of
each category to shift slightly, according to the design
challenge at hand.

With very few exceptions, the questions in the QDQ
are constructed to be answered “yes or no”, with limited
qualification (i.e. “yes, clearly”, “yes, to a degree”, “no,
not really” or “no, not at all”). A detailed appraisal,
using all of the questions, was made of each case study
building, during a field visit. After that, a comparative

analysis of the case studies was made (see Section 4.2).

In the following pages, a few examples illustrate
each of the attributes, with reference to buildings other
than the case study subjects. The Questions of Design
Quality (QDQ) could be applied to public spaces; but
here, the discussion is limited to the design of a single
building. Hopefully, this discussion will advance the art
as well as the science of developing a “low-load, high-
satisfaction” architecture.

Condition #1: Meaningful

This design speaks to an important community issue
A meaningful public building is one whose design has
captured the values and aspirations of the people who
caused the building to be made - and can communicate
these values to any witness.
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A meaningful threshold of

the City - in the Great Hall
in Toronto’s Union Station

(Lyle, 1931; images in this
section Barbara Ross unless
otherwise noted)



The study of cultural history shows the power of buildings to
convey messages of many kinds, each relevant to conditions prevalent
in a specific time and place. An architect, like any other type of artist,
communicates emotions and human experiences by transmitting ideas
through a physical medium - in this case, that of construction - to
an audience. Yet an architect has a few challenges that other artists
don’t have. For instance, this medium is in the public domain, and it
is strong enough to hurt people. Caution is required in the creation
of an artistic work that people must inhabit. And courage is needed
- to consider the many ways that such a creation may be treated over
time. An architect must work within these challenging realities, and
at the same time inspire, delight, and capture the imagination of her
audience. In civic architecture, this “audience” includes both the
regular occupants and the visiting public.

The messages of concern in this study are civic messages. Often
they have to do with arriving, gathering, sharing, or witnessing.
In some cases, the message is a declaration of ownership and
responsibility; in others, it is a comment on the state of society in
general. In the Questions of Design Quality (QDQ), negative civic
messages are eschewed. For instance, a design that seeks to express
the violence of our times might be considered, by another standard
of expectation, to be successful —if it gets its violent message across.
However, the researcher considers it neither valuable nor honourable
to propagate or celebrate violence through a civic building. Here, the
preference is, instead, for a civic architecture that speaks of positive
ideals.

So, in appraising the case study designs, the first question must be,
“what is the strongest message of this design?” The questions that follow
pertain to the positive messages that usually are wanted in a civic
building - such as a sense of belonging, a celebration of community
vitality, or an offer of welcome.

A clear exemplar of “belonging” is the Church of St. Martin
in the Fields, in London, U.K. This design does much more than
accommodate Christian worship in its 18" century English Baroque
hall. Through a condition of its architecture, the building tells the
story of its community. This church is known worldwide, through its
association with chamber music, and religious broadcasts. But, since
it was consecrated (under the reign of Henry VIII), the central idea of
the place has been compassionate care. Originally, it was situated to
quarantine tuberculosis patients. It has been known as “the church of
the ever-open door”, ever since it offered shelter to soldiers en route
to Europe during World War I. And its front door has not been turned
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on its hinges since then. It is said, “architecturally,
spiritually, culturally, and socially, St. Martin’s has
helped to form the world around it”. To the question,
“does the building express belonging to the local
community?” the response, would be “yes, clearly”.

A common expectation of a civic building is that
it sings out proudly of the vitality of its community. The
great hall in Toronto’s Union Station does this, as it
accommodates much more than purely efficient arrival
in and departure from the city (see Figure 2.4.3). It is
a high-vaulted space, made of stone, carefully crafted
in neo-Classical architectural language. The names of
major Canadian cities are inscribed in a frieze, at the top
of every wall. At certain times of day, a shaft of sunlight
burns across the vaulted space, and falls as a spot-light
upon the name of one city or another. The space and its
articulation say that this place is connected to each of
those other places, and passing across this threshold is
an important moment. To the question, “does it imply
community vitality?” the great hall at Union Station, in
the years just after it was built, would earn a response of
“yes, clearly”. Decades later, even in a state of somewhat
“faded glory”, it still speaks of the stability of Toronto,
in a way that also elevates the spirit.

Another natural expectation of civic government
itself — and also to businesses, both large and small
- is a high degree of transparency and accountability. To
the taxpayer or the customer, this equates to “good
governance”. Toronto’s “New” City Hall is one example
of a civic building that embodies these values (see
Figure 2.4.4). It has two elements that speak: the council
chamber and the skating rink in the forecourt (both
of which have served as models for other city halls, in
other Ontario cities, such as Kitchener, North York, and
Welland). Toronto’s council chamber, round in form,
speaks of consensus. Protruding from the mass of the
building, and showing its form to the street, it also
speaks of accountability to every passerby. Also, the
large pool in City Hall Square provides cool respite to
passersby in summer and a skating rink in the winter,
and a constant reminder of the changing seasons. This
design says “welcome” just as it tries to communicate
“good governance” to the citizens of Toronto.
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Figure 2.4.4

Intended meanings: trans-
parency and accountability,
at Toronto’s New City Hall

(Revell 1965, image John Gor-
don Ross, private collection)



Figure 2.4.5 a (top)
The Aldo Leopold Legacy
Center, Baraboo, Wisconson

(Kubala Washatko Architects
Inc., image Mark F. Heffron,
from AIA COTE 2008)

Figure 2.4.5 b (bottom)

An alternate vision - The
Yale Sculpture Building &
Gallery

(Kieran Timberlake Associates
LLP, image Peter Aaron/Esto)

The cases studied here were selected because
it is obvious, at first glance, that each one is an
effective “speaker”. The message is particular to each
circumstance — and therefore, each design is unique.
In several instances, the message is related to a future
vision about energy use, or ecology, or the relationship
between human activities and natural systems.
The winners of the American Institute of Architects
(AIA) annual Top Ten Green Award demonstrate
this sort of message (see Figure 2.4.5a and 2.4.5b). It
has been said that every building may imply a city
(Kuwabara, 2007). These designs are deemed worthy
of celebration, because the “green agenda” in one may
suggest new possibilities in future designs by any
architect.

By applying the “meaningfulness” questions from
the QDQ, each design is appraised — according to
how well it succeeds in getting its particular message
across. Having focused the discussion on positive
community aspirations, there is no need to try to
assess whether one aspiration is more valuable than
another. The evaluation is based on the premise that
expressing - and sometimes guiding - the values of a
community is one of the most important functions of
architectural design.

Condition #2: Enjoyable

The building is comfortable, convenient and enlivening
This condition relates to the experience, first-hand and
full-scale, of people who walk past, enter, and “live
in” a building. An enjoyable building is comfortable,
convenient to assemble and work in, and enlivening.
Many architects have tried to describe the qualities
that people universally find satisfying in buildings
(e.g. Alexander’s 1977, 1979; Susanka 2001). To real-
ize the qualities of “enjoyability”, a designer must
care about the occupants of her building. Among the
Questions of Design Quality (QDQ), Condition #2 is
not secondary to Condition #1. Comfort, convenience,
and elevation of the spirit are as crucial to a satisfying
design as is the conveyance of meaning.
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Comfort has various aspects — both tangible and perceived. To
be comfortable in a building, a person must be warm, dry, and able to
breathe fresh air. There must be appropriate levels of light and sound. For
example, if there are noisy or hazardous activities in one space, then
the design must include protection for occupants in adjacent spaces.

Tangible comfort is nearly - but not perfectly - measurable, on a
numerical scale. During the field visits to the case study buildings,
each building owner was asked if a structured, rigorous post-
occupancy evaluation (POE) had ever been conducted. In six of seven
case studies, the owners closely monitor ongoing energy use. In two
more, there have been limited surveys of user-satisfaction. Yet, in
only one case, was a full POE conducted by a third party, to assess the
responses of all building occupants to the design (i.e. the Baird 2006
study for Wind NRG). In a thorough POE, both actual and perceived
comfort can be assessed by comparing responses in a single building to
average responses in buildings of similar type. In this way, the number
of complaints of, for instance, too little cooling in summertime, or too
much glare from windows may be assessed as “no worse than usual”,
or “significantly more common than usual”.

The perception of comfort, on its own, is much more subjective -
difficult to describe, and nearly impossible to measure. To increase it, a
designer may introduce symbols, such as an easy chair, or a fireplace.
A sense of orientation (that is, not being “lost”) is part of the perception
of general comfort, and is greatly helped by providing views to the
outdoors.

Space planning contributes greatly to the enjoyment by an everyday
user of a civic or office building. To consider a building convenient,
a person must be afforded enough space of a suitable type, which
is arranged to suit the functions imagined and which is accessible.
Attainment of a design about which the occupants say “it works
superbly” is the result of careful listening and painstaking work in
functional planning. The detailed POE surveys at Wind NRG asked
questions about this issue. In the other buildings, opinions have not
been sought - in any manner other than anecdotally — or they have
not been documented. During the field visits, some indication of the
success of the space planning was sought, by asking about adaptations
to the building interior, made by occupants. (Relevant adaptations
included: using rooms for purposes other than what was intended,
adjusting furniture layouts, and occupants introducing their own
equipment, such as local heaters, fans, and so on).

59



Figure 2.4.6
Daylight conveys meaning -
The Canadian War Museum

(Moriyama & Teshima and
Griffith Rankin Cook Archi-
tects in Joint Venture, image
from mtarch.com)

The last question listed in the category
“Enjoyable”, has to do with lifting the spirit. A design
may satisfy, in this way, independently of “period
style”. A lay person might experience a “lifting of
the spirit”, walking through the arches at Toronto’s
BCE Place (designed by architect Santiago Calatrava
in 1987) just as surely as an architect might, upon
entering the Roman Pantheon. The experience occurs
as a result of an architectural brand of alchemy - a
reaction of the senses, stimulated by light, sound,
smell, the temperature, texture and shape of the space,
and the memories of the person having the experience.
For example, once, upon entering the Church of St.
Francis in Assissi, on a frosty autumn day, the sound
of the organ burst into the dawn light. The experience
of joy was so intense that it involved a near-physical
sensation of the heart vaulting out of the body into
the air. On this occasion, this “lifting of the spirit”
was much more than an appeal - of the cultural
significance of the place - to the intellect. It had to do
with the entirety of the sensory experience.

Condition #3: Beautiful
This design plays with daylight, surface and space

An appraisal of this condition depends mainly on

the predilections — both cultural and personal - of the
reviewer. It has been noted that “The path to world
domination lies through humankind'’s shifting ideals
of beauty” (Pollan 2001). The irony in this statement is
that declarations of “satisfactoriness”, where beauty is
concerned, are subject to the whims of the viewer, and
tend to be swept away by the winds of ever-changing
fashion.

However, there are a few constants that transcend
time and place — and it is with these that the “beauty”
questions in the QDQ begin. One constant is the entry of
natural light into a building interior. In the cold climates
that are the focus of this study, abundant daylight in
a building is highly prized, and both the quantity and
quality of daylight are at issue. There may be a large
overlap between “beauty” and “meaningfulness” —
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where talented designers employ daylight of particular qualities, to
make a statement or to influence a state of mind. For instance, the
tactic of guiding a beam of light to an important location has been used
throughout history - from ancient Egypt to the Canadian War Museum
in Ottawa (see Figure 2.4.6). This is an example of making a statement
with daylight. And a very effective recent example of a designer’s

use of daylight — for practical, meaningful, and aesthetic purposes -

is given by one of the case study buildings, St. Gabriel’s Passionist
Church in Toronto. (For a full appraisal of this project, see Section 4.2.)

Another constant is reflected in the next question “are materials
and space arranged in a way that is interesting, appealing, and memorable?”
A building is interesting and appealing if it includes a variety of
contrasting types of space (e.g. enclosed / expansive, long and skinny /
short and wide), and, if it demands a variety of ways of moving from
space to space (e.g. along a flat floor, up a stair or ramp, and through
an elevator). The contrast and the experience make certain elements
more memorable than others. This attribute transcends historic style.
Both the late 20" century National Gallery of Canada and the Gothic
Revival Parliament Buildings — in Ottawa - are good examples of the
deft manipulation of variety of materials and space by designers from
very different eras.

Another “beauty” question addressed in the QDQ is the issue of
“contemporary sensibility”. A survey of recent architectural awards,
given to public buildings, between 2000 and 2007, reveals four themes
that pervade the current design sensibility in Canada: a practice of
connecting internal activities and outdoor public spaces, the use of
non-rectilinear forms, an interest in contrasting in surface textures, and
the incorporation of “found” materials (Chodikoff ed. 2000 ff.). One
test of design quality in the case study buildings is the degree to which
these themes are evident.

Buildings of the current era are distinguishable from those of other
eras, by the way in which they make connections between public space
outside and less-public space inside. This is evident in several Toronto
projects, such as the Princess of Wales Theatre (Lett Smith, 1993), the
Four Seasons Centre for the Performing Arts (Diamond and Schmitt
2006), Canada’s National Ballet School (KPMB 2005), and the Wellesley
Community Centre / Public Library (Mclennan Jaunkalns Miller 2006),
the last of which is shown in Figure 2.4.7a.

Also, there is an intense interest in contrasting surface textures,

such as rough vs. smooth, or natural vs. machined, that can be seen in
projects such as the Toronto headquarters of McKinsey & Company,
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Figure 2.4.7 a (top)
Connections between out-
doors and indoors - Welles-
ley Community Centre

(Jaunkalns Miller 2006, image
from mjmarchitects.com)

Figure 2.4.7 b

Contrasting surface textures
at McKinsey & Company
Headquarters

(Hariri Pontarini 1997, image
Mario Carrieri, from The Ca-
nadian Architect Feb. 2001)

shown in Figure 2.4.7b (Taylor Hariri Pontarini 1997),
and the Pembroke Courthouse (NORR, 2006).

There is a surge, worldwide, in the use of non-
rectilinear forms as well (see Figure 2.4.7¢). This is
made possible by emerging computer capabilities,
and is evident in the work of Frank Gehry and
Daniel Liebiskind. It is taken to an extreme in “blob”
architecture - typified by the Kunsthaus in Graz, known
as the “curious mutant bagpipe”, shown in Figure 2.4.7¢
(Cook and Fournier 2003).

The last of the notable “contemporary sensibilities”
is an interest in “found materials” - which may be
reclaimed from another building, or borrowed from
another industry, and which may seem rather out-of-
place, or out-of-scale. The current trend, towards using
these conspicuously in a design, can be traced from the
recycled carnival signage at TOHU in Montreal (Jaques
Plante, 2004) to the old-windshields-as-guardrails in
one of the case study buildings (Artists for Humanity).
Another example is seen at the Canadian War Museum
(see Figure 2.4.7d).

In a portion of the design community at least, there
is a resurgence of interest in achieving a regionally
appropriate appearance. This is a reaction against the
message conveyed by the uniformity of latter-day
“International Style” buildings. Bioclimatic regionalism
is the subject of several recent critical studies, including
one profile of the architecture of various regions of
Canada, entitled “41 to 66” (McMinn and Polo 2005).

Certain late-20™ century critics have complained
of “the tyranny of the visual” in architecture
(Fernandez-Galiano 2000). It is possible for a building
to be perceived as beautiful, without being deeply
meaningful. A beautiful building that is only somewhat
meaningful may, in the very short term, be enjoyed
for its novelty. But it is likely to become a “victim of
fashion”, over the long term. For this reason, “skin-
deep” beauty is acknowledged, in the QDQ, as one
aspect of a satisfying design — but a much less important
one than the previous two.
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Condition #4: Clever

Innovation and integration are in evidence

A design may be viewed as “clever” if it employs materi-
als or techniques that are new and unusual, if it attains

a superlative, or if it is exemplary in its integration of
design strategies. The quest to find ever more clever
materials and construction methods is both cultural and
technical. The current age has often been described as a
highly materialist one, and much can be done, now, that
could not be done in earlier eras. The pre-occupation
with “cleverness” is as evident in the current wave of
“green building” as it is has been in any other era or area
of design specialty. For instance, a green roof, a living wall,
or a radiant floor may signal “green building” intensions.
Each is a clever invention in its own right, and may con-
tribute positively to a particular environmental condi-
tion. However, the simple insertion of one of these devic-
es does not necessarily a “low load” building make.

Attainment of a superlative (e.g. the biggest, the tallest,
the first case, or the most lavish) is taken by some as
a sign of “cleverness”. The recent spate of very tall
buildings — such as Taipei 101 (Lee, 2004), the Shanghai
World Financial Center (Kohn Pederson Fox, 2008), the
Petronas Towers (Pelli, 1998), and the Chicago Spire
(Calatrava, estimated completion in 2012) - exemplify
this trend. Attainment of extreme heights is possible
through the application of advanced technology —
including, such innovations as high-performance steel
composites, specialized concrete mix designs, impact-
resistant glass, and massive stabilizing dampers.

Cleverness of another sort is in evidence when there
is a very close integration of several technical systems, or
when the overall form of a building is driven by a technical
concept. The extremely low-load case study buildings
are the best exemplars of close integration — enclosure
systems and active climate control systems, in all cases,
are conceived as a unified whole. Notable examples are
found in the work of Transsolar (Thieffelder, 2003), and
of KPMB Architects at Manitoba Hydro (Chodikoff,
2006). A few additional examples are shown in Figure
2.48a&b.
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Figure 2.4.7 c (top)
Non-rectilinear forms at the
Kunsthaus in Graz

dubbed “the curious mutant
bagpipe” (Cook and Fournier,
image from Slessor 2003)

Figure 2.4.7 d
Reclaimed materials - at
the Canadian War Museum

(Moriyama & Teshima and
Griffith Rankin Cook Archi-
tects in Joint Venture, image
from mtarch.com)



Figure 2.4.8 a (top)
Cleverness = integration at
the Chapel of St. Ignatius at
Seattle University

(Holl, 1997)

Figure 2.4.8

Structural innovation

at the Canadian Pavilion at
Expo ‘67 in Montreal

(Ashworth, Robbie, Vaughan
& William, Schoeler &
Barkham, Stankiewicz; image
from Milne 1967)

It is very satisfying to a designer to spend her days
inventing (and to see her innovations made real). Yet,
from the perspective of a “normal” (non-designing)
person, this sort of cleverness is enticing, only for a short
while - because of its newness. Once the innovation
is understood, it becomes a commonplace. Also, there
are many very satisfying buildings that are not very
“clever”, in any of the senses defined here. If a building
is only clever - and not meaningful or enjoyable - its
“satisfactoriness” will be minimal, at worst, or fleeting,
at best.

Condition #5: Natural

Five design ideas from other fields

On the assumption that certain thought processes might
be universal to all types of “sustainable” projects, a
comparative review was made of the thoughts of nine
authors, who often are quoted in “green” literature.
Emanating from disparate parts of the world, this group
includes farmers, educators, research scientists, and a
chef, as well as designers. All of the authors were en-
gaged, during the last third of the 20* century, as active
participants in projects that aimed to lower environmen-
tal loads, while satisfying community needs. In studying
their reflective writing, five challenging questions were
discovered, that were part of the thought process in most
of the projects. In an earlier essay, instances of asking
each question were identified, the outcomes of asking
them were described, and the possibility of applying
them to the architectural design process was considered
(Ross 2006). The following is a brief synopsis of what the
questions imply, and the extreme conditions with respect
to each question are exemplified in Figure 2.4.10.

The first “Natural-ness” question, “what does this
place require us to do?” was posed in an essay entitled
“Nature as Measure” (Berry 1990). It has two additional
parts: “what does it (this place) allow us to do?” and “what
does it help us to do?” This question underpins most
credible yardsticks of sustainable design, and is invoked
regularly in the literature of “green” philosophy (e.g.
Pollan 2001, Hawken et. al. 1999, McDonough 2002).
Within architecture and beyond, it addresses the “fit”
between a human creation and the natural systems
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within which the work is situated. In the literature,

in human enterprises as diverse as the cultivation of
potatoes in the Andean altiplano and the redevelopment
of urban brownfields in North American cities, this
question is raised as a test of whether a project “fits” its
natural context. The question also is at the root of the
concept “feedforward”, through which designers are
challenged to ask themselves questions about the impact
of their decisions upon the future of a natural system.
One such question, applied to the design of a detergent
for household use — bearing in mind the direction of the
effluents - would be “what kind of soap does the river
want?” (McDonough, 2002)

An example of this kind of questioning may be seen
in Mies van der Rohe’s Barcelona Pavilion. The architect
applied his preferred aesthetic to design, and also he
recognized that he was working in a hotter climate than
usual. He added deep overhangs for shade and a pool of
water, to provide respite. Perhaps Mies asked these first
three questions, as part of his design process. However,
his imitators do not appear to have done likewise
- imposing glass boxes on Caribbean islands and air-
conditioned towers on the deserts of Dubai (see Figure
2.4.9a). The early Corbusian ideal of a standardized
architecture, equally applicable in any climate, arose
from a way of thinking that is exactly antithetical to the
approach suggested by this first question (Fernandez-
Galiano, 2000).

The life work of the Egyptian architect Hassan Fathy
also was centred on this question. Fathy’s mud-brick
designs — and his scheme for realizing them in Egyptian
peasant communities, were in and of their place (see
Figure 2.4.9b). The issue is not old-style vs. au-courant
(mud vs. steel). Rather, it is about understanding the
endemic instead of importing the surface-image of the
exotic (Fathy 1973). There is a potential link between this
question and each of the other tests of “satisfactoriness”
— particularly to belonging (meaningful), lifting the spirit
(enjoyable), using daylight (beautiful), and integrating
well (clever).

The second “Natural-ness” question, “can a natural
element gain an advantage, by satisfying human desires?”
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Figure 2.4.9 a (top)
Skyscrapers on the desert of
Dubai.

(image from The Nerdy Cli-
mate Guys at blog.climatsecu-
rity.org 2 Aug. 2008)

Figure 2.4.9b

Asking “what does this
place allow/help/need us to
do?” - at New Gourna

(Fathy, image Chant Ave-
dissian, from archnet.org,
IHF0265, 27 July 2006)



Figure 2.4.10

Examples related to the
questions in the “Natural-
ness” category of the QDQ

DOES FITS

NOT FIT

could be anywhere,
evicts all species, leaks
waste, hurts neigh-
bours, erases memory
(e.g. marijuana grow-
op, Miesian glass box
in Bermuda)

What does this place require / us to do?
... allow us to do? ... help us to do?

suited to local climate,
supports healthy
balance of species,
“feeds forward”, e.g
Fukuoka’s acreage,

or mud brick town in

Egypt

bland, insubstantial
“empty” calories,
e.g WonderBread, or
Newark Ohio
(Hawken et. al. 1999)

NO

by satisfying a human desire, through the design?

P

Can a natural system gain an advantage,

YES

P

NOT VERY

real, beautiful, fulfill-
ing, nourishing to
human helath, e.g. Fu-
kuoka’s “real egg”, or
one of C. Alexander’s
“timeless” patterns

VERY

highly specific, ster-
ile, and / or soon to
become obsolescent, a
“one-off”, e.g. Genetic
Use Restriction Tech-
nologies (Pollan 2001)

How “natural” a solution is it?
Is it durable, adaptable, replicable, fecund?

durable, adaptable,
fecund, replicable,
e.g. Johnny Apple-
seed’s orchards, or a
Tuscan hill town

P

YES

significant social
benefit or financial
cost-avoidance up-
stream, e.g The Edible
Schoolyard, or the Inn
of the Anasazi

input low per unit

unit of output, e.g.

a field “cleaned”

by chemicals, or a
suburban plan with
subgrade storm sew-
ers and wide streets

NO
lacking in leverage . .
potential, e.g. civiliza- Will it be good for the local community?
tions that collapsed (product or process; consider multiple iterations)
due to loss of soil
fertility, or a typical
speculative office
building of the 1980s
NO YES
inputs very high per Are the inputs low, relative to a unit of

output?
(Is there anything than can be left out?)

of output, e.g.
Fukuoka’s acreage,
Wes Jackson'’s natural

P

systems agriculture,
or Fathy’s mud brick
designs, or a Shaker
box




was posed in “The Botany of Desire” (Pollan 2001), and
it is a strong inspiration for this study. In this series

of essays, four plant species are depicted as having
gained - not lost - by adapting to satisfy fundamental
human desires. The apple, it is said, satisfies the desire
for sweetness, the tulip for beauty, marijuana for
intoxication, and the potato for control. Thirty years
before Pollan’s book was conceived, and halfway around
the world, this second question was at the root of the
life work of a rice farmer and philosopher Masanobu
Fukuoka (1978). In “The One Straw Revolution”, Fukuoka
tells the story of his success in realizing yields equivalent
to those on “modern” farms, but using “natural”
methods. As it applies to food, either Pollan or Fukuoka
might re-phrase this question as “how tasty AND
nutritious is it?” Makers of pre-packaged “cardboard”
sandwiches clearly do not ask this question. Children
who learn to grow, prepare, and share their own food,
in the middle-school program at Alice Waters” Edible
Schoolyard clearly do (Waters 2005). This question also
may be linked to the other tests of “satisfactoriness”

— particularly future vision (meaningful), caring
(enjoyable), and contemporary sensibilities (beauty).

The third “Natural-ness” question, “how would nature
solve this problem?” was posed in Biomimicry (Benyus
1997). Masanobu Fukuoka also asked this, as he turned
away from modern theories of agriculture, even though
he had considerable scientific training. In agriculture, it
is beginning to be clear that the settled rural landscape
of the American Midwest (now largely eroded) was
more likely to be “sustainable” — over the very long term
— than the current mono-cultural practices associated
with large-scale “factory farms”. In the work of the Land
Institute - to re-discover practices that preserve topsoil
and yield a reasonable harvest - the third question is
conspicuous (Berry 1992, Hawken et. al. 1999).

In architecture, the decisions that lead to the
very-long-term durability of, for instance, the Roman
Coliseum, are much less well understood. McDonough
proposes starting with an examination of materials
manufacturing to encourage infinite re-usability. And
Stewart Brand (1994) also makes a strong case that
architects should learn more about how the use of their
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designs evolves over time. Whether a design solution is “natural” (i.e.
replicable, adaptable, durable, and fecund) could be the subject of

an extensive, separate study. For the purpose of the present research,
this question will focus on durability, and — because the case study
buildings all have been constructed since the year 2000 — the answers
can only be highly speculative.

The fourth “Natural-ness” question, “is the proposal good for the
community?” is called “the Amish question” by Wendell Berry. In the
essays that comprise “Sex, Economy, Freedom and Community”, this
question is explored in relation to matters as diverse as commerce,
education, war, private and public morality, and land stewardship
(Berry 1992). If one were to appraise Waters’ project at the Edible
Schoolyard, the answer to this question would be a resounding “Yes,
clearly”. By introducing the experience of managing a garden and
cooking together, into a middle-school curriculum, children are given
a “primary course in civility” - that has reached out to include entire
families, encouraging more frequent eating together at home.

An architect who holds urban design considerations in high
priority addresses the question of community benefit. The diverse
issues associated with this question are raised by Wendell Berry, by
chef-philanthropist Waters, and by the economist Hunter Lovins. The
community benefits of a design may not be limited to issues of land-
use, building form, and traffic patterns. The perpetuation of cultural
heritage and the revitalization of local economies are goals into which
a particular architectural approach might contribute. A clear example
of success, in relation to this question, is the Inn of the Anasazi, a
project which “redefines real estate development as more of an art ...
that can actively rebuild community” (Hawken et. al. 1999).

The last question, “are the inputs low, for a given amount of output?”
is worded carefully to include more than a simplistic “efficiency”
question - it includes a renewed emphasis on “effectiveness”. For
instance, in the so-called “clean” field of Idaho potatoes, described by
Pollan, the chemical inputs cost just pennies less than the sale price
of the crop. There, the answer will be “No, not really”. In contrast, at
Village Homes, in Davis California, described by Hawken et. al., the
approach to community planning was efficient in saving construction
costs and boosting real estate values, while it also was effective in
creating a very enjoyable place for children to grow up (1999). There,
the answer to this last “naturalness” question is “Yes, clearly”.

As explained in Chapter 2, in architecture, operating energy is the
environmental load that is largest, easiest to measure, and most closely
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associated with greenhouse gas emissions. Therefore, it
is the input of primary interest, in appraising the case
study designs. Because it is an ever-present concern in
civic projects, capital cost inputs also are recorded.

The conditions of a “satisfying” design

The “artful, elegant frugality” of a Shaker box is an
emblem for success in relation to both low load and high
satisfaction. Elevating satisfactoriness, in a civic build-
ing, always has required a design that is meaningful,
enjoyable, beautiful and clever. Now that environmental
sustainability is coming to the fore, a “satisfying design”
also must fit its environment, offer a “win-win” for
natural systems and natural human desires, be durable,
give support to the surrounding community, and run on
dramatically lowered energy inputs.

The questions in the QDQ are posed to help
appraise several designs in a consistent manner. In
Chapter 4, the questions in the QDQ are posed, during
a visit to the seven, to show the fine gradations of
success. Each was selected because it offers evidence
of significantly lowered loads as well as compelling
reports about the satisfaction of other, important needs
of a human community. And each shows an inspiring
range of design responses to this rather ambitious list of
expectations.
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Figure 2.5.1
The Intensometer
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2.5 COMPARING PERFORMANCE, USING THE INTENSOMETER

This instrument, conceived as part of this study, expresses “absolute
energy intensity”, giving architects a frame of reference about en-
ergy use in buildings. The advantages of measuring “absolute energy
intensity” rather than relative intensity (“per-cent-better-than”) are
discussed in detail in Section 3.2.

Figure 2.5.1 shows an Intensometer, for cold-climate, non-
residential buildings. Along the vertical axis, three sets of units are
aligned to form a conversion scale. The part-metric, part-imperial
hybrid, kWhr/m?/year, is chosen as the main reference unit in this
study because it facilitates quick conversion from the other two units,
and it is very easy to relate to the utility bills generated in most places
in North America.

This Intensometer shows the range of average energy intensities,
for three categories of occupancy — administration, public assembly,
and education buildings. Statistical surveys provided the data for
the occupancy types and regions relevant to this study (NRCan OEE
2002). The cases studies here are in locations where the total degree
day figure (18 C basis) is no less than 3,562 and no more than 4,534.
Therefore, no attempt is made to adjust the data on the Intensometer to
a common location; retention of the original data is preferred.

In Chapter 4, several Intensometers present comparisons of the
energy use of the case study buildings. Projects that have attained
LEED certification are always entered on the left side, with their level
(Platinum, Gold, Silver, or Certified) indicated by the type of line
under each photo (see Legend in Figure 2.5.1). Non-LEED projects
are entered on the right side. Wherever possible, actual energy use is
reported, and tagged with the letter “A”.

Each time information about a building is placed in this frame of
reference, a designer has the opportunity to gain in understanding. To
give a fair comparison, each Intensometer that is compiled in the future
should be restricted to one climate zone, and buildings of similar use.
The floor areas should be shown, to support further inquiry as to
whether the overall size of a building skews the data to a significant
degree. Knowing the whole-building energy intensity is the first step
in “getting the beat” with respect to energy flow within a design.
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1-Understand Climate

2-Reduce Loads
Figure 2.6.1 MINIMIZE heat loss
Climate-driven Strategy MANAGE solar gains see Figure 2.7.4
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useful, but limited
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Specify efficient equipment
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“ORDER OF OPERATIONS”
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2.6 LISTING BEST PRACTICES: THE STRATEGY GRID

The third instrument helps to keep track of the strate-
gies, operations, and tactics that reduce the energy-in-
tensity of a design. The Cool-Climate Strategy Grid was
initiated and developed as part of this study, and it is
built upon a foundation that has been established in the
literature (see Figure 2.6.1).

The Strategy Grid builds on an argument contained
in The Philosophy of Sustainable Design, about the
relative emphasis in the most effective designs. The
architect Jason McLennan draws an analogy between
architectural design and a mathematical equation,
arguing that, in both cases, the order in which the
solution is reached determines the degree of success. He
states:

“Sustainable design has its own order of

operations in order to be effective. Without this
hitherto unwritten order of operations, the cost

of implementing the strategies increases and the
effectiveness of the strategies decreases. In some cases,
by ignoring the order of operations the result can
often do more harm than good.” (McLennan 2004)

Figure 2.6.1 begins, on the left side, by showing the
four categories defined by McLennan, plus a fifth that
has been added here. On the right side is an outline
showing how McLennan’s steps might be tailored to
various North American climates. Any of these outlines
could be composed as a full “Strategy Grid” to suit a
particular zone. Here, the relative potential of heating,
night pre-cooling, and use of renewable energy sources
is reflected within the conceptual framework so far
proposed.

The bioclimatic design approach - a brief history
McLennan’s “Order of Operations” harkens back to an
earlier, somewhat different way of categorizing design
strategies, in relation to climate, that first appeared in
Architecture and the Environment, Bioclimatic Building
Design, in which a limited number of energy-saving
measures are prioritized in chart form, according to the
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Figure 2.6.2
Design priorities for vari-
ous climates

(from Lloyd-Jones 1998)
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demands of each climactic zone (Lloyd Jones, 1998). The
summary chart from this earlier study is presented in
Figure 2.6.2. *

According to Lloyd Jones’ system, the Great Lakes
Basin falls within the zone labeled “Continental”.
Therefore, the design strategies for this climate, listed
from highest priority (7) to lowest priority (1), are as
follows:

e 7:artificial heating, insulation

*  6: heavy construction, solar heating, free
heating, daylight

e 5:incidental heat (that may be captured from
processes in or on a building)

*  4:natural ventilation, solar control/shading,
“free cooling” (e.g. pumped heat exchange
with aquifer), artificial lighting (efficiency and
controls)

e 3:mechanical ventilation, night ventilation,

e 2:lightweight construction,

1: artificial cooling, evaporative cooling

Lloyd-Jones attempts to draw attention to
architectural strategies by distinguishing “passive”
from “active” measures. However, strategies such as
building shape and orientation are mentioned only
parenthetically. The depth of a floor plate and the height
of a storey is noted as having a role with respect to
natural ventilation, and the overall building orientation
is noted under “solar heating”. Both are given a medium
level of importance in the “Continental” climate. Tactics
related to the enclosure are not specified in great detail;
the reference is only to “solar control/shading”. Lloyd-
Jones does not break this down into window-to-wall
ratio, orientation of glass, or the properties of glass; such
details are left up to the reader.

Lloyd-Jones’ chart has been reproduced widely
(UNEP 2007; Yeang 2006), and the general thrust of
its message is an important one. Also, the systems

* Lloyd Jones focusses on mid- to large-scale buildings, of both non-
residential and residential type, and most of the cases presented are
between 20,000 and 150,000 sf in gross floor area.
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Figure 2.6.3

Design priorities for a sin-
gle-family house in various
North American climates

(Olgyay 1961, 126-152)

optimum plan aspect ratio
window-to-wall ratio S,N

window-to-wall ratio ELW

Design Measure [ order of priority [ importance over the year:

less air infiltration

less heat transfer of glass

building orientation
shading of glass surface
roof ventilation

shading of wall surfaces
venting appliances
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Dominant loads:4
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1: 1.1 1: 1.6 1: 1.3 1: 1.7
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- - - - 3 14% 2 20%
temperature > solar radiation
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for organizing ideas that are proposed by McLennan
and Lloyd-Jones are very useful in expressing design
operations as higher-order goals, distinct from the
numerous ways they may be reached. However, one
might argue with some of the recommendations in
Lloyd-Jones, such as the low priority put on mechanical
ventilation, and the implication that natural ventilation
and night pre-cooling might preclude the need for
artificial cooling in the “Great Lakes” version of the
“Continental” climate.

Like McLennan and Lloyd-Jones, Olgyay tried to
prioritize the strategies used to “balance” his house
designs, as shown in Figure 2.6.3. Building orientation is
listed as priority #1 in the temperate climate (New York),
but this is not so in other zones. In all zones, plan aspect
ratio and window-to-wall ratio are presented as essential
to the “balanced” design solution. Olgyay emphasized
the principle that different stresses are placed on
structures, depending upon regional thermal and solar
variations, saying:

“The relative importance of the regional thermal
stresses must be clarified to show the part they play
in shaping a structure. General low temperature
tends to press buildings into a compact form, and
heavy radiation impacts tend to elongate the shapes,
mostly in the east-west direction.” (87)

Olgyay discussed, but did not demonstrate the
regional effects on large building shapes, and concluded
that:

“... in the cool zone, closed compact forms are
preferable and elongated unilateral (“through”)
buildings are not advantageous ... in temperate zone,
shapes on the east-west axis are preferable ... in hot-
humid zone, buildings on the north-south axis receive
greater penalty than they would in other zones” (90-
91)

Architect Ken Yeang also conveys a typology of
design approaches and distinguishes very broad design
approaches from specific tactics (2006). He speaks of
“all-passive”, “mixed”, “full”, and “productive” modes.
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Figure 2.6.4
Strategy Grid for a
cool-humid climate
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Also, Yeang notes that most of his designs employ a
combination of all four approaches, which he calls the
“composite mode”. Yeang’s “all-passive mode” loosely
corresponds to McLennan’s “reduce loads” step. Yeang's
“mixed mode” parallels McLennan’s “Use free energy”
step; Yeang’s “full mode” relates to the selection of
efficient equipment, which McLennan identifies as the
fourth step in his “Order of Operations”. Finally, Yeang's
“productive mode” refers to the use of renewable energy.

Yeang discusses some tactics in relation to reliability,
buildability, and maintenance requirements. He states
that overall shape and plan aspect ratio matter a great
deal in large buildings and, like Olgyay he refers
repeatedly to the contrast between guidelines that apply
near the equator and those that ought to be followed
in higher latitudes (185-190). However, he does not list
design priorities for a cool-humid climate.

Design priorities in a cool-humid climate

To combine what is established in this literature with
observations of the case studies and knowledge from
past practice, the Cool-humid Climate Strategy Grid for
use in the Great Lakes Basin was developed in detail (see
Figure 2.6.4).

This list places specific design strategies and
tactics, applicable to this region, in relation to each of
McLennan’s operations which, on the left, make up the
top level of the hierarchy. Strategies to accomplish each
operation follow - such as minimize heat loss, or re-
capture waste energy.

To realize any each of the strategies, there are several
tactics that may be used — either alone, or in tandem.
These tactics are shown in the right-hand column. For
instance, minimizing heat loss might involve any, or all,
of six tactics, from designing a compact building mass
to specifying high-performance windows. In Section 4.5,
one more level will be added, namely a list of alternative
means, each of which constitutes the “stuff” applied
when carrying out a particular tactic. This “stuff” will be
observed in the Analysis of Case Studies. For instance,
to shade exterior windows, one might specify glass with
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a low Shading Co-efficient, or use awnings, a tree or a
nearby structure - or some combination of more than one
kind of relevant “stuff”.

In The Strategy Grid, as in Yeang, “use renewable
energy sources” comprises a separate category of
strategic design approach. This distinguishes renewable
energy, which is captured using mechanical devices,
from “free energy”, which is defined, here, as energy that
can be captured when it would otherwise be wasted.
Employing renewable devices does not, in and of itself,
cause a reduction in the amount of energy needed by a
given design. Also, for reasons of cost and physical scale,
renewable energy generation is only practical when all
possible measures are taken to minimize the amount
of energy required. (The role of renewables, and their
correlation to very low energy loads, is well illustrated
in the Analysis of Case Studies, in Chapter 4.)

The Strategy Grid addresses a problem that is
proliferating, as “green building” grows in popularity.
Today, there is wide advocacy of certain tactics that have
come to be associated with “green” or “sustainable”
design - such as straw-bale construction, under-floor
air distribution, exterior sunshades, and so on. These
tactics may be presented outside the context of a whole
design challenge, and it sometimes seems as though
the presence of the tactic, by itself, is enough to define
a design as “green”. Too often a lower-order tactic is
promoted irrespective of climate, without reference
to the higher-order goal. The tactics aren’t “wrong” —
in an appropriate context, many of them can help to
reduce one type of environmental load or another, to
some degree. Yet, “green” tactics very often are adopted
without knowledge of what the real effect on the overall
energy use of the building will be. There is a growing
number of buildings that employ “green tactics”
with virtually no reduction in environmental load, as
compared to their “non-green” counterparts (see Section
4.3).

In the Analysis of Case Studies (in Chapter 4), the
Strategy Grid will be used to discover which operations
designers have used most often, to best effect. In Chapter
5, the Strategy Grid will be used as a frame of reference
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in a discussion of the relative power of the fundamental
parameters.

For a designer trying to chose among alternative
approaches, it can help to organize incoming messages,
including marketing claims. When appraising a design
precedent, the Strategy Grid help to weigh where
the emphasis in a design lies. In the Analysis of Case
Studies, it is used to search for correlations between
particular strategies and overall annual performance. In
practice, the Strategy Grid may help to identify what is
missing, or redundant, in a design. It also may help to
communicate which elements of a design take greatest
priority — to a client or the members of a consulting
team.

Whenever a group of design strategies is placed
within this frame of reference, a designer has the
opportunity to see what may be missing or redundant,
and to consider alternative or complementary strategies
and tactics. Organizing the initiatives this way is one
way of “setting the beat”, with respect to energy flow in
a design.
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Figure 2.7.1

Sample prediction of an-
nual energy use, output
from eQuest software
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2.7 SIMULATING ENERGY-FLOW USING eQUEST

This shareware predicts the annual energy use of a building; it can
be used alongside design sketches, from the most schematic stage. *
Inputs are made using a wizard that prompts choices of material as-
sembly and climate control systems that are relevant to this study. As
shown in the sample in Figure 2.7.1, results are displayed graphically
with a breakdown of where energy is used on a monthly basis.

The eQuest software was chosen because it is easier to learn,
though no less robust than alternatives such as EE4, Energy10, or
Ecotect. Canada’s EE4, and its American cousin DOE2, were designed
to analyze large, complex buildings; however, detailed inputs,
of the type that may not be available at the schematic stage, are
required. The lack of a graphic interface also is rather unattractive
to many architectural designers. Also, eQuest offers a wider array of
architectural inputs, and greater transparency than the last the CBIP
Screening Tool, and the MIT Design Advisor, which are both online
tools.

The “Quick Energy Simulation Tool” (eQuest 3.0) relies on two
decades of development of its more robust “parent”, DOE2. “eQuest”
also is transparent - allowing, for instance, checks on how the software
calculates the effective thermal resistance of an enclosure system. It
also allows testing of the consequences of using at least a few “green
building” tactics, such as heat recovery ventilation and sunshades. The
menu-driven framework in eQuest includes materials and equipment
that are commonly used in the North American construction industry.
It is quick to use and versatile, allowing numerous re-iterations, and its
graphic interface, while simple, is re-assuring.

The eQuest software has a few important limitations. It does not
model natural ventilation, or the use of renewable energy sources
.Since these are not at the essence of the study question, this has not
limited this research. More consequentially, eQuest does not yield an
estimate of greenhouse gas emissions. However, this can be calculated,
on the basis of the eQuest energy estimate, if the emissions at each
energy source are known. This instrument is the principal tool used in
the Study of Design Parameters.

* Available at http:/ / www.doe2.com
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2.8 SUMMARY OF THE APPROACH TO THE RESEARCH

The research approaches used here - to the Inquiry into Current Issues,
to the Analysis of Case Studies, and to the Study of Design Parameters
- have been informed by gaps in existing research.

This study will begin by inquiring into the recent discourse about
“green design” in North America, presenting issues that are relevant
to non-residential civic buildings. Issues to be explored include the
potential of this portion of the overall building stock to help mitigate
climate change, the need to lower loads while continuing to meet
quality goals, the impact of the “new normal” on an architect’s roles,
and the utility of the current “green building” rating systems.

Considerable inspiration is made available to consulting architects
and their clients by several existing collections of case studies.
However, a deeper probe reveals a glaring lack of hard data with
respect to the actual energy intensity of so-called “green” buildings.
Also, the voices of the occupants who have experienced these
buildings are nearly inaudible in the literature. The quality of the
designs presented in the previous case studies should be high, and the
environmental loads should be low - but the two are rarely discussed
within one study. The studies that dwell on qualitative success tend
to ignore quantitative measurement of energy use, and vice versa -
surprising, given the claims that green buildings offer greater support
to occupant health and productivity than “non-green” buildings (see
Section 2.2).

To address the deficiencies in previous case studies, the Analysis of
Case Studies involves both quantitative and qualitative appraisals. The
diverse qualities that provide satisfaction in each design are discussed
in terms of the QDQs — including meaningfulness, enjoyability, beauty,
cleverness, and naturalness. The energy use is then documented, on
the Intensometer. After a first-hand experience of selected cases, this
analysis highlights the issues in aiming to achieve excellence with
respect to both energy use and design quality.

In Section 2.3, a review of “energy studies”, including both
“optimization studies” and “how-to” design manuals, has shown how
little research attention has been directed, to date, to non-residential
buildings. Also, a pre-occupation with the physical components of
a building has distracted the discourse away from the search for an
optimum architecture. Step-by-step “how-to” manuals”, that assist
during the late stages of design development, when refining particular
element, dominate this literature. Yet very little exists to advance the
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architect’s understanding at the outset, of the consequences arising
from “how the cards are dealt” by the overall design approach.

To address the gaps in the current “energy studies”, the Study of
Design Parameters will involve calculating the whole-building annual
energy use of a series of designs. A simple office building serves as
a test case, in which the fundamental parameters are modified, step-
by-step. Recent advancements in desktop computing software have
placed the necessary tools in the hands of the researcher, so that the
impact of the earliest decisions may be better understood. This analysis
will yield a clear picture of the relative power of the primary, project-
defining architectural choices, such as building form (or “massing”),
orientation, and skin specification.

The Analysis of Case Studies, presented in Chapter 4, and
the Study of Design Parameters, presented in Chapter 5, are
complementary to one another. The former provides information about
the range of design approaches and the degree of success that can be
accomplished, by an architect, and it identifies the issues when “low-
load” objectives meet “high-satisfaction” goals. However, it does not
answer the question of which design parameter is most powerful. The
latter exercise lacks what the former provides in rich design detail.
However, it compensates for what the former lacks - by yielding
relatively high-fidelity measurements of the effect of certain key
choices on whole-building energy use.

The instruments used in this research draw on existing concepts,
and elaborate with details that are currently lacking in the literature.
The Questions of Design Quality, the Intensometer, and the Strategy
Grid are complementary to one another, adaptable to climates beyond
the Great Lakes Basin, and ready to be applied in future research, or in
future practice (see Sections 2.5 through 2.7).

In his Chapter, the methods and tools used throughout the
study have been introduced. Later chapters will present practical
and technical conclusions about how much an architect can do to
lower the primary loads that a civic building imposes on the natural
environment. But the study begins with an in-depth inquiry into more
theoretical foundation of a “new normal” in architectural design.
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A PRACTITIONER’S INQUIRY
into the CURRENT ISSUES

3.0 THEORY:
HOW MUCH CHANGE? ... HOW FAST?

From the ice cores taken in the high Arctic, to the pollution
effects experienced in settlements around the Great Lakes Basin,
the environmental loads emanating from late 20"-century human
activity were evident, by the time this study began. During the study
period, the public discourse in Canada and the U.S. included regular
acknowledgement that these loads were rebounding to the detriment
of human society. Yet the deluge of information - about issues such as
“global warming”, the future cost of energy, and “sustainability” in
general - included many conflicting messages. Thoughtful citizens,
including architects, wondered how much action to take, and with
what degree of urgency.
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Figure 3.0.1
Inquiry into the current is-
sues - flow diagram

Select current reports from sci-
§ ence and business, concerning
global warming and the supply
of fossil fuels, and read them

with a “non-credo”, or “how
does this affect my practice?”
approach.

Section 3.1

Compare the conclusions of
several recent studies of the
“cost of green”.

Section 3.6

Assemble a collection of
quotations, suggesting that an
architect’s primary choices are
key to energy-efficiency.
Section 3.5

Read and record the relevant
headlines in 6 major English-
language news sources, and 6
popular architectural journals,
and comment on the dominant
themes.

Section 3.2

Summarize a personal un-
derstanding of the conflicting
messages in this literature.

Section 3.7

Consider how the issues so-far
discovered might relate to

the key roles of a consulting
architect, i.e. advisor to the cli-
ent, designer (technican-artist)
co-ordinator of the consulting
team, and/or public advocate.
Section 3.3

Look for contradictions, omis-

sions, etc. in the current “green

building rating systems”.

Section 3.4
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The need for a “new normal” in architectural design is assumed in
this study. In Figure 3.0.1, several fields of inquiry are identified. Each
might be the subject of extended research, and the progression from
one to the other is not linear. Through the essays in this section, the
researcher has organized diverse opinions in the literature, in many
instances carving a “middle path”, between extremes.

In Section 3.1, the research takes an objective stance, and inquires
whether the current, widespread and dire predictions of global
environmental decline truly warrant a profound change in the design
of civic buildings in the Great Lakes Basin. This is not an in-depth,
critical analysis of the climate science and the reports of fossil-fuel
explorers — for that would surpass the expertise of the practicing
architect who has embarked on this research project. However, an
inquisitive, open-minded reading of the relevant public reports allows
one to come to such conclusions as any informed citizen may.

This review provides a grounding in the fundamentals, as
currently understood, that is intended to help an architect who offers
advice to the public. It should help one who continues to watch
the evolving reportage to ask better questions, and to discern the
substantive from the merely rhetorical. Also, it may help the designer
to envision, with greater clarity, what one hopes to see in the future,
and what one wishes to work towards.

The “new normal” in architecture is defined, in this study, as
both “low-environmental-load” and “high-satisfaction”. Section 3.2
presents samples of the words of architects, and others, who support
this preference. A content review of selected architectural journals, and
another of six major English-language news services is used to outline
trends in the debate - both within the profession, and in the wider
public discourse.

“Low-load” is defined as energy-efficient and, therefore, low-
emission. Operating energy is established as the focus of this study.
“Net-zero” or “near-zero” may be the ultimate goal. However, from an
architect’s perspective, there is a problem with “zero”. In the Questions
of Design Quality (QDQ), “high-satisfaction” is defined as meaningful,
enjoyable, beautiful, clever, and natural. Several designers advocate
an approach that “dissolves compartments” - working to achieve both
“low load” and “high-satisfaction”.

Section 3.3 offers background concerning the potential effects

on practice, asking what aspects of an architect’s professional role
are at issue, in the shift to a “new normal”. As advisor to the client,
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co-ordinator of the consulting team, technician, artist, and public
advocate, an architect will need specific information and new skills,
in order to do this work effectively. A few studies have tried to assess
the gap between the knowledge that architects currently possess and
the increasing expectations of a public that is gaining in awareness
of environmental issues. Some caution that the current stage of

rapid change is a very risky one, and that this is an area in which a
consultant’s words and actions easily may run afoul of reality, or of a
client’s expectations - or both.

In Section 3.4, the research takes a more detailed approach to
determine whether the green building rating systems, as currently
constituted, help an architect attest to the environmental impacts
of a design. Architects in practice, and their clients, are trying out
instruments that purport to appraise whether a design is “better-
than-normal” or “green”. In many cases, the drive to attain a rating
is a client demand - and in only some cases does the client truly
comprehend what it is demanding. These rating systems are relatively
new; some measure energy use, some try to measure “whole building
design” and some refer to “leadership”. Here, the question is, how
effective, really, are they?

Section 3.5 contains a very brief look at what is said about the
way the architect “deals the cards” during the schematic design stage.
Several clippings from the background literature are collected, to show
that a general sense is emerging, in the literature, that wise choices
with respect to building shape, orientation of a building to the sun, and
skin design are essential to the realization of a “low-load” building.
The veracity of these statements will be tested through this research.

Finally, in consulting practice, there is the persistent question of
what might a “new normal” cost? In Section 3.6, a comparison of the
conclusions from the major North American studies shows a range of
opinion on the subject. One architect, with long experience in “green”
design, proposes a way to identify the particular factors that influence
the capital cost of a “green” design, as distinct from the factors that are
at work with respect to any design.

This chapter records key ideas about climate change, and energy
scarcity, in relation to architectural design. This background is
presented in light of questions that a practicing architect may have -
about the science, the potential of the profession, the instruments that
might be used, and the approaches that might be taken, during the
schematic design stage — toward the realization of a “low-load + high
satisfaction” architecture.
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3.1 THE NEED FOR A “NEW NORMAL”

An understanding of the issues related to the combustion of fossil-fuels
in buildings - and the resultant climate change impacts — is a neces-
sary foundation for anyone concerned with the environmental loads
imposed by a building. Designers in the cool-humid climates that

are the focus of this study, have, to date, assumed that combustion is
necessary to achieve comfortable shelter, particularly in the winter. The
challenges posed by increasing concentrations of greenhouse gas emis-
sions and narrowing access to fossil-fuel resources were identified in
scientific studies as early as 1983. As more people feel ready to discuss
them, it is useful for an architect to contemplate what the current sci-
ence actually says — that is, to be clear about where reasonable certainty
is established, and where questions remain.

This section will show that, at the dawn of the 21% century, the
worldwide rate of combustion caused grave concern to the scientific
community. The North American building sector had been a major
contributor to the total combustion tally, for decades. Scientific and
economic analysts issued the building sector a challenge, to reduce
combustion to a “new normal” level, in order to contribute to the
mitigation of climate change. Given the magnitude of the gap to be
overcome, it follows that, as a matter of everyday practice, each new
opportunity to build ought to be approached with an understanding
of how much combustion a design will require, and the related
environmental effects.

Hitting the wall: climate change and energy scarcity

The idea that human activity is causing the climate to change has
reached a level of acceptance in the general public discourse. In exten-
sive scientific study, the observable effects have included: increased
global average air and water temperatures, a rising sea level and
widespread melting of ice and snow. Local effects - varying in type and
severity from one region to another - include changes in the rate of
precipitation, the frequency of extreme heat waves, and in the number
and severity of storms.

Although skeptical voices continue to debate the causes, the
evidence on every continent shows changes in a host of natural
systems — for instance, the decline in water quality in warming rivers
and lakes, the pole-ward shift in the range of plant and animal species,
and the increased instability of thawing ground in polar regions. There
is some evidence that additional effects are emerging in particular
regions — including heat-related human deaths, irregular forest fires,
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Figure 3.1.1 The global
impact of fossil fuel use on
climate.

This graph shows the concen-
tration of CO, in the Earth’s
atmosphere currently, at the
lower red dot, and as predicted
in 45 years, at the upper red
dot (Gore 2006). The source
data originally was published
in Science Magazine, the Jour-
nal of the American Associa-
tion for the Advancement of
Science (Monnin et. al. 2001).

CO, concentration measurement

Temperature

600,000 500,000 300,000 200,000 100,000

Figure 3.1.2 Sea surface temperature annual
anomalies in tropical Atlantic Ocean (IPCC
WG1 Solomon 2007, 42)

Scientists believe that the warming of sea surface
temperatures in the Caribbean and tropical Atlantic
are related to the increased frequency and severity of
hurricanes on the southeast U.S. coast (Gore 2006;
Flannery 2007)
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and irregular availability of winter activities, such as hunting and
skiing. The Fourth Report of the Intergovernmental Panel on Climate
Change, the largest project in the history of scientific research stated:

“Changes in the atmospheric concentration of greenhouse gases
(GHGs) and aerosols, land-cover and solar radiation alter the energy
balance in the climate system. ... Most of the observed increase

in globally-averaged temperatures since the mid-20" century is
very likely due to the observed increase in anthropogenic GHG
concentrations.” (IPCC SYR SPM 2007, 5)

“Very likely”, in the language of the IPCC, means a 90% certainty.
The graph in Figure 3.1.1 illustrates the relationship between global
average temperature and atmospheric CO, concentrations over the
millennia (Gore 2006).

The work of the scientists, captured in this “hockey stick” graph
provokes speculation as to the possible future trajectories. The
Scientific Expert Group reported to the 15th United Nations Congress
on Sustainable Development thus:

“Two starkly different futures diverge from this time forward.
Society’s current path leads to increasingly serious climate change
impacts, leading to potentially catastrophic changes in climate that
will compromise efforts to achieve development objectives where

there is poverty and will threaten standards of living where there

is affluence. The other path leads to a transformation in the way
society generates and uses energy ... This path will reduce dangerous
emissions, create economic opportunity ... and contribute to the
sustainability of productive economies capable of meeting the needs of
the world’s growing population.” (Bierbaum et. al. 2007, 11)

One of the effects of global warming is a rise in sea temperatures,
which scientists think may be associated, in turn, with the increased
frequency and severity of hurricanes along the U.S. southeast coast.
The scientific measurement of this effect is presented in Figure 3.1.2.

It is difficult for an architect, who is not a climatologist, to discern
whether the scientific reports are valid. It is impossible for the scientists
to say, with irrefutable certainty that the predictions contained in their
simulations will come true; the future remains uncertain. However,
upstream from the greenhouse effects of combustion, there is a second
argument for reducing fossil-fuel use. As the human population
surges, so does energy demand. The growth in demand is outpacing
population growth, as lifestyles in the “developing” world become
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Figure 3.1.3a

World primary energy de-
mand will outpace produc-
tion of conventional oil

Between 1971 and 2008, world
primary energy demand nearly
doubled. The use of conven-
tional liquid fuel (oil) increased
proportionally, but use of natu-
ral gas, nuclear and renewables
increased to a greater degree
(top graph). Current projec-
tions shows demand for oil
increasing only slightly, while
demands for natural gas, coal,
and “other” energy continue to
quicken (middle graph).

(from http:/[www.bbc.co.uk,
which cites IEA 2005)

Figure 3.1.3b

The production of “easy oil”
has peaked (IEA 2009)

“Unconventional” sources of
liquid fuel oil include shale oil,
gas to liquids, coal-to-liquids,
extra-heavy oil, biofuels and oil
sands/bitumen.

Unconventional sources provide nearly half of the
growth in global liquid fuel supply between 2006 and
2030 in the reference case

-

[=3

o
I

|

Total
/

Non-OPEC Conventional
48

Million Barrels per Day
B [=2]
o o
| |

N
(=)
I

34 OPEC Conventional
Unconventional

3

0 T

2000 2003 2006 2009 2012 2015 2018 2021

EIA International Energy Outlook 2009 Presentation — May 27, 2009

94

107

51
42

13

2024 2027 2030



more like those in the industrialized world. Fossil fuels (coal, natural
gas, and oil) currently meet approximately 80% of the global energy

demand. But the supply of “conventional” crude oil has peaked (see
Figure 3.1.3a and b).

Much of the future supply of crude oil is located in the high Arctic,
in deep water, or in tar sands. During 2007, “easy oil” was declared
to be on the decline. And, as oil becomes more costly to refine, the
worldwide surge in demand likely will look again to coal. Unless
action is taken, CO, emissions from fuel processing (at the source) will
then rise even faster than energy demand.

These warnings — like the climate change science — have been
reported for some time, in the annals of scientific journals. Now they
appear regularly in the business and popular press. For instance, in
an article published mid-2007, the UK Chairman of Royal Dutch Shell
listed “four hard truths” as follows:

o the global energy demand is accelerating,

e fossil fuels dominate the current energy mix,

e the extraction of “easy oil” likely will not keep pace with
demand, and

e CO, emissions probably will increase even faster than energy
demand, because the rising demands, not fully met by oil, will
increasingly be met by coal.*

In the event, however unlikely, that future scientific study declares
climate change a less serious issue than currently is understood, there
is still the question how to supply energy to an expanding world
population. In the words of the International Energy Agency (IEA),

a body within the framework of the Organization for Economic Co-
operations and Development (OECD):

“The energy future which we are creating is unsustainable. If we
continue as before, the enerqy supply to meet the needs of the world
economy over the next twenty-five years is too vulnerable to failure
arising from under-investment, environmental catastrophe, or
sudden supply interruption. This has been the central message of
the World Energy Outlook for the past several years; and in 2005

at Gleneagles and 2006 at St. Petersburg, G8 leaders endorsed that
judgment, making a political commitment to change.” (IEA 2006, 3)

* James Smith “Firms need clear climate policies”, in BBC News Online (Front Page) 8
October 2007, at http:/ /news.bbc.co.uk
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Figure 3.1.4

U.S. public perception

of how well the climate
change issue is understood

... grew from 53% to 76% be-
tween Jan 1992 to March 2007
(Saad 2007)

Public appreciation of the issues

The impacts of climate change on North America
are illustrated in An Inconvenient Truth (Gore 2006).
The film, which was headlined by former U.S. Vice
President Al Gore, illustrates the human costs of
global warming, by presenting several recent ex-
amples relevant to the U.S. experience. Droughts in
Texas, and the hurricane seasons of 2004 and 2005,
which included the devastation in New Orleans, are
presented as prime examples of a climate gone awry.
The images are convincing because they speak to the
human experience, not just to abstract concepts.

The observation that a global warming effect
had begun, and was expected to continue, was
documented in Our Common Future (WCED 1987).
Commonly invoked as “the Brundtland Report”,
this study made reference to scientific analyses
dating back to 1983.

Yet, during the last decade of the 20" century,
climate change skeptics argued that temperatures
were not rising, or the climate was changing, but the
change was attributable to natural variation. From
both sides of the debate, accusations were made
that vested interests are skewing the science. For
instance, in The Denial Machine, many of the more
activist skeptics were portrayed as beholden to big
businesses with vested interests in maintaining the
status quo (Flannery 2005; McKeown 2006; Monbiot
2007; Royal Society 2007).

Some have argued that the popular press
has given the “naysayers” far more airtime,
proportionally, than those who have studied climate
science and who can present objective evidence
about it. By late 2007, the most vocal skeptics were
out-numbered, by a large margin, by stakeholders
in the IPCC process. The visual display of ice cores
from the high arctic, depicted in An Inconvenient
Truth, was convincing to many viewers. It provided
evidence that previously had been relegated
to specialized scientific journals, such as those
referenced in the Brundtland Report.
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VIEWS OF ACTION MEEDED TO REDUCE CLIMATE CHAMNGE, BY COUNTRY
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A number of opinion polls in late 2006 and 2007 indicated that a
majority of the public - in both the developed and developing worlds
- by that time, acknowledged climate change as real, and favoured
immediate action. A poll in the U.S., by the Pew Center, showed that
fewere than 50% of respondants perceived global warming as an
imminent prolems, and these were equally divided between Liveral
Democrats and other voters. At the same time, a 47-nation poll showed
rising concern about environmental and pollution problems, and a
marked tendency to blame the U.S. for them (Kohut 2007). An outline
of the ten-year trend in the public awareness of the issues in the U.S. is
shown in Figure 3.1.4. The results of the global poll are in Figure 3.1.5.

In Canada, several public opinion polls taken in 2007-08 are of
note. In one, majority of Canadians (61%) favoured moving more
aggressively to reduce dependence on fossil fuel-derived energy. In
another, a majority (73%) favoured a usage charge for consumers of
a higher-than-average amount of energy. In a third, the environment
joined the economy and healthcare in the top three concerns of voters
(higher than poverty, crime and taxes). * Although practical electoral
support fell short of expectations, environmental protection in general,
and carbon taxation in particular, were much discussed in the Federal
elections, in both Canada and the U.S., during the fall of 2008. Also, the

* See Bruce Anderson “Pricey oil fuels more, not less, environmentalism” 8 July, 2008,
“Tax environmental harm, reward environmental good” 7 May, 2008, and “Environ-
ment on the agenda” 4 January, 2007, all at http:/ /www.harrisdecima.ca (all accessed 10
October, 2008). Also see John Wright “Canadians concerned about climate change” 2006
at http:/ /www.impsos-na.com/news / pressrelease.sfm?id=3205 (accessed 9 Oct, 2008).
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Figure 3.1.5 Public
opinion, in 10 countries,
shows support for com-
mitments to climate
action.

Apoll of 22,000 people in
21 countries, conducted by
Globescan, under the guid-
ance of the Program of In-
ternational Policy Attitudes
at U. Maryland, revealed a
majority opinion that action
is needed to reduce climate
change. (See “Man caus-
ing climate change - poll”
at BBC News Online, 25
September, 2007, at http://
www.news.bbe.co.uk))



protection of the environment was the area in which satisfaction with
government action (both Federal and municipal) was weakest.*

Amid the continuing refrains of those with opposing views,
during the year 2007, the public discourse about climate change took
a definitive turn. A common conclusion, by the end of 2007, was as
follows:

“... there is a growing scientific consensus that, even on top of the
natural variability of the climate, something out of the ordinary is
happening, and humans are to blame.” +

In the following study, the presence, in the public discourse, of
these two issues - climate change and the supply of fossil fuels - is
appreciated as part of a mindset that is unfolding, within human
culture. The contributors to the IPCC acknowledge there are gaps in
the current understanding of the problem of climate change — and
even wider gaps in estimating how best to solve it. The intent in this
study is not to debate the value of current scientific conclusions, nor
to convince the skeptic of their veracity. Rather, the assumption here
is that the worldview expressed by the IPCC - and others - has gained
considerable traction in public consciousness — and therefore the
practice of architecture already is implicated.

A depiction of widespread and irreversible environmental damage
— of which the IPCC report is one of the more comprehensive - often
is received in the same spirit as Chicken Little’s warning that “the sky
is falling!” If another mindset is preferred, when it comes to thinking
about the future, then it is easy to dismiss a vision of the world - such
as that portrayed in the IPCC report - as misguided and untrue. In an
article entitled “Chicken Little, Cassandra, and the Real Wolf — So many
ways to think about the future”, systems designer Donella Meadows
outlined various mindsets that commonly are at work when people
think about the future (1999). In the “Chicken Little syndrome”, the
future is wholly predetermined and not the result of human choice.
Meadows invokes the work of Garret Hardin, in relation to various
kinds of “truth” that appear in the work of prognosticators, saying:

“I tend to get especially infuriated by the Truth-by-Repetition
Truth when it is articulated with absolute certainty, as if it were
an Always-True Truth; especially when it purports to tell me what

* See, for example, Gary Mason, “The Environment was not a winning issue on this
campaign trail” in the Globe and Mail Editorials, 15 October, 2008

t See “Q+A Climate Change” in BBC News Online, Special Reports, available at http:/ /
www.news.bbc.co.uk (accessed 20 January 2009)
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is feasible in human affairs ... the US political system will never
permit a carbon tax. ... Half the species one earth will go extinct in
the coming century. There will be runaway climate change. These are
not only predictions, they border on self-fulfilling prophecies. They
sweep away the possibility of choice, though there is in fact plenty

of latitude for choice. ... And of course they are a direct invitation

to inaction. Well, if it’s hopeless, why try? Let’s just sit around and
wait for disaster. ...” (Meadows 1999)

The scientific debate now concerns the extent of the damage, and
whether it is irreversible. For people who design things that require
combustion — architects included - the debate concerns how much
change in “normal” practice is required, and how fast - that is “how to”
begin mitigating the cumulative effects of combustion on the natural
environment in the context of human economic activity. As discussed
in Section 3.1, architects may also be concerned with not losing sight of
other types of human needs. Meadows continues:

“... Which brings me to my favorite approach to the future: vision.

... Visionary statements and actions come from a completely different
place in the human psyche from predictions, forecasts, scenarios,

or cynical, downer assertions of political impossibility. They come
from commitment, responsibility, confidence, values, longing, love,
treasured dreams, our innate sense of what is right and good. A
vision articulates a future that someone deeply wants, and does it so
clearly and compellingly that it summons up the energy, agreement,
sympathy, political will, creativity, resources, or whatever to make
that future happen.” (Meadows 1999)

In future years, many an architect will be engaged in moving
toward solutions to the twin challenges of climate change and energy
use - either through individual initiative, or as a result of practical
exigencies that can be predicted now. One commentator suggests that
building professionals ought to be concerned with climate change,
because energy use in buildings is a significant contributor to the
problem, and because the problem can reasonably be expected to have
an impact on buildings in the future (Urge-Vorsatz 2007). Another team
of researchers presents an imaginative vision of how the world could
look, after action is begun:

“As we look back from 2056, if global emissions are indeed no
larger than today’s, what will have been accomplished? The world
will have confronted energy production and energy efficiency at
the consumer level in all economic sectors and in economies at all
levels of development. Buildings and lights and refrigerators, cars
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Figure 3.1.6 a

Regional distribution of
GHG emissions by popula-
tion

Figure 3.1.6 b
Regional distribution of
GHG emissions by GDP

North America is a dispropor-
tionate emitter (IPCC SYR
2007, 37).
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and trucks and planes will be transformed.
Transformed, also, will be the way we use them.
... Economic growth will have been maintained;
the poor and the rich will both be richer. And
our descendants will not be forced to exhaust so
much treasure, innovation and energy to ward
off rising sea level, hurricanes and drought.
Critically, a planetary consciousness will have
grown. Humanity will have learned to address
its collective destiny — and to share the planet.”
(Socolow and Pacala 2007)

If we make sacrifices, will the “rest of the world” do
likewise?

It has taken the work of hundreds of studies to ac-
count for all of the energy flows and greenhouse gas
emissions, for all sectors of human activity, world-
wide. Reconciling the findings now could constitute
a project in itself; a deluge of information falls to one
who begins to research in this area. But even after
acknowledging the need for a “new normal”, the
maelstrom of messages on the subject leaves a few
questions in mind.

Many architects ask whether actions at the scale
of a single building could be outweighed by inaction
in land-use planning. One study has shown that,
for the average U.S. office building, commuting by
office workers accounts for two to three times as
much energy as the building requires to operate
(Levin 2007). Some may imagine that it would be
more effective to improve fuel efficiency in our cars,
to intensify land-use, and to reduce the total amount
of car and truck transport — instead of making deep
cuts in our architecture.

The assumption that deep cuts in architecture
are necessary in order to realize drastic energy-
use and emissions reductions will be disproved
through the present study. The assumption that
climate change mitigation might be achievable
through the actions of just one sector, rather than
the others, also is erroneous. It is clear from the
scientific reports that there are other sectors that
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Figure 3.1.8
Recommended levels of
emission depend on the
position of the country in

the figure

(from UNEP 2007, 55)
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are a substantial contributors to the problem (see Figure 3.1.7). For
instance, in one study, the CO, emissions-abatement potential in the
U.S. building sector is estimated to be far greater than the potential for
abatement in the U.S. transportation sector (Creyts et. al. 2007). In all of
the studies examined here, all sectors are expected to contribute. The
sectors expected to contribute the most are buildings, transportation,
and energy production. Even within sectors, the reports are explicit in
stating, “No single technology can provide all of the mitigation potential in
any sector” (IPCC SYR SPM 2007, 14).

Another question is whether the effort to reduce emissions from
the North American building sector would be negated by increasing
emissions from future industrialization in Asia. The studies show that
current emissions per-capita in North America far out-weigh per-
capita emissions in Asia. Despite the difference in the size of the two
populations, the total absolute emissions on the opposite sides of the
Pacific Ocean are roughly balanced (see Figure 3.1.6). Questioning the
trajectory for Asia, one report makes it very clear that the emissions
intensity established in North America cannot be imitated worldwide,
as illustrated in Figure 3.1.8 (UNEP 2007).

Orchestrating solutions in concert

One broad solution, suggested by Socolow and Pacala, would be

to rebalance the emissions in the OECD states with that in the non-
OECD states, in the following way. All OECD states would lower their
emissions by 60% by 2050 (as the UK has committed to do) while the
non-OECD states (where 80% of the world’s population lives) would
increase their emissions by a corresponding absolute amount. The
result, at mid-century, would be that the average U.S. citizen would be
emitting roughly twice what the average citizen in the rest of the world
would emit — as opposed to fives times, which is the rate today. (2007)
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Figure 3.1.9
Clusters of abate-
ment potential

(Creyts et. al. 2007)

Figure 3.1.10
One plan for the
u.s.

Mitigation is re-
quired in all sectors
- and the building
sector is always
part of the equa-
tion (Socolow and
Pacala 2007)
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The mitigation scenarios, considered within the
Fourth Assessment of the Intergovernmental Panel on
Climate Change, are modeled at the global scale (2007).
Other studies focus on North America exclusively
(Socolow 2007, Creyts et. al 2007). At both scales,
all of the studies show simultaneous contributions
from several sectors — the three largest being the
building sector, the transportation sector, and energy
production at the source. The concept that simultaneous
contributions are required from several sectors is
illustrated in a report by McKinsey & Co. (Figure 3.1.9)
and in the “wedges” diagram, proposed by Socolow
and Pacala (Figure 3.1.10). This diagram has been
proposed with a variety of different measures occupying
one wedge or another — but the overall message is that
all sectors must contribute - in order to hold global
emissions to a level that, it is hoped, will not cause
irreparable damage to natural systems.

The current study is concerned with energy savings
“at the site” — bounded by the property line of an
architect’s project. But it is important to remember that
every reduction within this boundary also leverages
a second reduction, upstream at the energy-refining
source. If the energy currently flowing into the building
sector were reduced substantially, then the CO,
emissions at the refinery (for every fossil fuel) would
diminish substantially as well (see Figure 3.1.11).
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Leverage potential of reduc-
tions in use of energy at a
building site
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Share of energy use in differ-
ent building sectors in the
world, percentage of total
energy use

(UNEP 2007, 16)
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The role of North-American institutional buildings

Having determined that the building sector is a significant energy-user
and GHG-emitter, the next question is how much potential it offers for
increased efficiency. Relative to other sectors (such as transportation
and agriculture), buildings currently are seen as “low-hanging fruit”,
in that:

“...buildings offer the largest share of cost-effective opportunities for
GHG mitigation among the sectors examined in this report.” (IPCC
WG3, Levine 2007, 390)

Recent studies of the potential cost of mitigating climate change
in North America echo this opinion. In each study, the emissions-
abatement potential in the building sector is compared to that in other
sectors or “clusters”. The building sector consistently is heralded as
offering the most solutions that are most accessible and
effective (Creyts et. al. 2007; CCSP 2007). %0 Trends in Growth of GHG Emissions
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transportation share almost equal positions as the largest
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show that the design of civic, non-residential buildings
in North America deserves careful consideration, in the
shift to a “new normal”.

Quantifying “how much buildings might contribute” was
attempted, in relation to internationally agreed targets, during
the years in which the Canadian government was honoring its
commitment to meet the Kyoto Protocol (GOC 2000; Busby 2002).
Federal government programs, during those years, had a better
record of success in lowering energy use and emissions than any

of the current voluntary “green building” programs (see Section Figure 3.1.13

4.4). Recently, the massive project of upgrading existing buildings Canadian GHG Emissions
has become the focus for a new international program - the Clinton by Sector

Climate Initiative (CCI 2006). And, to provoke architects to take (McAuley 2007)

responsibility for the loads their designs are imposing, one U.S.
architect launched the program known as the 2030 Challenge —
which has been endorsed by many of the professional associations in

107



Figure 3.1.14
U.S. Energy consumption

(Mazria 2007)

Figure 3.1.15

Replacement of U.S. build-

ing stock prior to 2035
(Mazria 2007)
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Currently the US building stock
is approx. 300 billion sf.

Over the next 30 years:

52 billion sf will be
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150 billion sf will be
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150 billion sf will be
new construction

Therefore, by the year 2035,
three-guarters of the building
stock will be new or renovated
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architecture and engineering in both the U.S.
and Canada (Mazria 2007; USCM 2006).

A pie chart from the 2030 Challenge
reference materials is designed to capture
the attention of architects (see Figure 3.1.14).
The argument that accompanies this chart
is as follows. The transportation sector may,
with increasing prices at the pump, reduce
its overall emissions. The industrial sector
in North America is shrinking, and also is
capitalizing on every efficiency measure
in can identify - to preserve profitability.
Therefore, the building sector — which
already is the largest consumer of energy
in North America - is poised to become
responsible for an even larger proportion
of energy use and emissions. This suggests
that, if the building sector is to reduce its
emissions to a significant degree, then the
design of a high-performance building
can no longer be a rare, once-in-a-career
achievement for an architect. Higher-
performance design may no longer be
the concern reserved for a select group of
“niche” specialists; to make an impact on
the overall effect of the North American
building stock, it higher-performance
design must become the “new normal”, in
everyday practice.

Another aspect of the 2030 prognosis is
the estimate of how much new construction
and renovation will take place in the next
quarter-century (see Figure 3.1.15). There
is an opportunity to make a significant
reduction in the average performance of
buildings, in the near term — but it suggests
that such an effort must be sustained in
everyday practice, in as many buildings as
possible.

The institutional building types that are
the subject of this study draw on a relatively
small share of Ontario’s total overall annual
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expenditure on construction. However, institutional and commerical
construction together constitute is a growing share (see Figure 3.1.16).
These buildings present a significant opportunity — expressing, as they
do, the values and aspirations of the communities they serve. And, so-
far, they have been overlooked in research (Kesick 2008).

The “new normal” in architecture

The idea that an architect can contribute a great deal to mitigate the
climate change challenge, through the decisions made at the beginning
of the design process, is mentioned several times in the background lit-
erature. In policy documents, editorials, and design manuals, the “wise
choice” of building form, orientation and skin design is cited as an es-
sential precursor to lowering energy-use and greenhouse gas emissions
(see Section 3.5). However, a meaningful change in everyday practice
currently is hampered by a limited uptake of existing knowledge, as is
noted in a high-level policy reports for The Conference Board (Cretys
et. al. 2007).*

A particularly regrettable appraisal of the design professions states:

“For Rosenfeld (1999), the most interesting result was not that
an alert, motivated team could achieve a savings of 50% with
conventional technology, but that it was very hard to find a team
competent enough to achieve these results.” (IPCC WG3, Levine
2007, 405)

* The Conference Board, located in New York, is self-described as a “not for profit,
non-advocacy, research and educational institution ... founded on the principal that fact-
based analysis and debate will produce constructive changes in the U.S. economy and
the health and prosperity of the free-enterprise system and American society.”
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Figure 3.1.16

Value of construction
starts in Ontario, by
building use, 1997-2007

(after Kelleher 2008)



In the same report, the reader is re-assured that there is “a plethora
of opportunities to achieve GHG emission reductions as significant as 70-
80% ", and that:

“substantial reductions in CO, emission from energy use in
buildings can be achieved using existing mature technologies for
energy efficiency that already exist widely and have been successfully
used (high agreement, much evidence)” (IPCC WG3 Levine 2007,
391, 406)

However, several gaps in knowledge are identified in the same
report, including:

® “detailed end-use data is poorly collected or reported
publicly”,

e “there is a severe lack of robust, comprehensive, detailed
and up-to-date bottom-up assessments of GHG reduction
opportunities”,

e “co-benefits are typically not included”, and there is

e “acritical lack of understanding, characterization and
taxonimization (sic: classification) of non-technological options
(sic: “lifestyle choices”) to reduce GHG emissions” (IPCC WG3
Levine 2007, 437).

If the trends, predicted in the literature cited so far, are anywhere
near accurate, then many an architect’s clientele will soon demand
action on climate change. In such a world - while exploring the
challenges and opportunities in the design of a single building - an
architect will be called to account for the fundamental choices that
“deal the cards” to the rest of the design team.

The results of recent scientific study suggest that the
environmental impact of North American non-residential buildings
must be lowered dramatically, in contrast to current practice.
Therefore, profound adjustments in design approach may be in order.
But the background literature is, by nature, a source of inspiration
to try to design more carefully — not a source of specific advice to an
designer about how to approach the work.
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3.2 INTERLOCKING ATTRIBUTES: “LOW-LOAD + HIGH-SATIS-
FACTION”

Even if reducing combustion dramatically becomes one of the primary
goals of a project, human beings will still value meaningful buildings
that look beautiful, function superbly, and fit well into their contexts.
The following section shows a recent convergence of interests; energy-
efficiency now is perceived as compatible with wider aspirations for
quality in design. It assumes that architect William McDonough'’s cri-
teria of “ingenious design, locally relevant, culturally rich” are particularly
applicable to civic buildings, because these tend to be more permanent
than others (2002). Also, it explains why operating energy is important
consideration, at the scale of a single building.

A content review of the popular press shows a new convergence
of interests in the environment and a host of other concerns. A content
review of the architectural press shows that many in the profession
support the idea that the “new normal” architecture ought to be
both energy-efficient and “high-satisfaction”. This suggests that the
profession of architecture, while its voice is far from unanimous, may
now be poised to mirror a pattern that already can be observed in
wider society.

In the daily news, a coming-together of old adversaries now is
plainly visible. As human activity has damaged natural systems, a
ricochet effect now is hitting home. Issues such as climate change and
energy scarcity have arrived on the front door of the average citizen,
and the effects are being felt in many families. During the fall of 2007,
global warming, or energy scarcity, or both were conspicuous in the
pages of the mainstream press. On any given day, between 3% and
15% of headlines related to one of these two issues. Over the 3-month
period, during which news content was reviewed, an average of 7% of
headlines pertained to one or both of these issues. *

Various crises in society were beginning to be perceived as
interlocking, and the response increasingly involved the dissolution of
formerly held “compartments” of responsibility. During this period,
environmental concerns became intertwined with other important
matters — such as social equity, justice, defense, and the global
economy. As a result, members of various sectors of human activity
began to appreciate the need to address these societal challenges in
concert (Hawken 2007, 12). The headlines reflect a discourse that took
place in communities across North America; this survey shows that a
new type of approach definitely was gaining ground.

* For a detailed description of how the content review was conducted, see Appendix 1.
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IN THE GENERAL PRESS

Publ
"Distant drums':
far-away species are at risk

1 Threatened species Red List .. Guardian
escalating 'global extinction crisis' 12-Sep-07

2 Governments doing nothing as Globe
grizzly bears disappear 24-Sep-07

3 Salmon need help to survive climate Globe
change 4-Oct-07

4 Over and out from tagged walruses BBC
11-Oct-07

5 Conservationists name 25 primates Guardian

about to disappear 25-Oct-07
6 Most of Amazon "lost" by 2030 Guardian
6-Dec-07
Pub2
"Approaching thunder':

human communities are at risk

1 Village of Widows renewal, cleanup Globe
of uranium mine ... hope for Dene  11-Sep-07

2 Malaria moves in behind the loggers Guardian

(Peru) 29-Oct-07
3 Disaster in Black Sea as tanker sinks Guardian
12-Nov-07
4 In Alaska, whalers fear oil drilling ~ NYTimes
may curtail way of life 3-Dec-07
5 Officials: major oil spill off South WashPost
Korea 7-Dec-07
6 Oil spill in North Sea off Norway =~ BBC
12-Dec-07

Pub 3
"Now playing, on a front lawn near you':
OUR community is at risk

1 CFB Gagetown - Agent Orange CBC

victims offered $20,000 payout 12-Sep-07
2 Urgent action urged to clean and Globe
protect Great Lakes 19-Sep-07
3 Aheavy toll from disease fuels ... NYTimes
anger - Middleboro MA 8-Oct-07
4 Study finds carcinogens in water NYTimes
near Alberta oil sands projects 9-Nov-07
5 The road to enlightenment - 70% Guardian
cuts must be at local level 14-Nov-07

IN THE ARCHITECTURAL PRESS

Arcl
"Distant drums':
SOME components ought to be ""green"

Azure
Jan-97

1 Some Glowing Issues, Heidi
Overhill on light bulbs

2 The Metropolis Observed: coal still Metropolis
heats schools Jan-97

3 NBC goes digital and NMS goes CdnArcht
green Aug-97

4 Tech-HiPerf windows in C2000 CdnArcht
model office buildings (D Kerr) Sep-97

5 Smog can be wiped out - Douglas ~ ArchReview
Page on air scrubbers Dec-97

Arc2
"Approaching thunder':
green ideas may affect the architecture
1 Are awards superficial, should CdnArcht
enviro ... be given more weight? Jun-97
2 Cdn Archt Awards of Excellence -  CdnArcht
Shades of Green Dec-97
3 On the Up in New York - trends Azure
include sustainable design Sep-06

4 Super tall and Ultra Green - SOM's  Metropolis
tower in Guangzhou Aug-06

5 The Straw House and Quilted Office AD

Nov-Dec-06
6 Government Buildings - open and  ArchRecord
shut Mar-07
Arc3

""Now playing, in a design practice near you'":
architects have a role to play

1 Energetics issue: Who's responsible? ArchReview

Jul-97

2 Building Kyoto (Busby) CdnArcht
Jul-02

3 Turning down the global thermostat Metropolis
Oct-03

4 Following carbon footprints leads ~ ArchRecord

architects ... to their own doorsteps Mar-07



Within the profession, architects interested in “ecological design”
have, at times, been viewed as members of a specialized niche,
standing apart from their peers (Fitch 1999). For instance, during the
“first oil crisis” of the 1970s, some designers made energy-efficiency
the primary goal. The result often was a banal architecture and, in
some cases, depression or physical illness in people who occupied
these buildings (Vince 1987). As recently as 2004, many architects
considered “going green” just another passing fashion. Even with the
“sustainability niche”, architectural critics are continuing to describe
separate compartments, distinguished by aesthetic or conceptual
emphasis (see Lukachko 2004; Guy and Farmer 2001).

However, of late, the discussion about “green design” has
been geared to finding a more lasting balance between care for the
environment and other concerns. Compartments are beginning to
dissolve within the architectural design community, just as they are
in wider society. Green design has quit the lunatic fringe, to which it
once was relegated. Today, “sustainability” widely is perceived as an
opportunity to improve upon design quality, in a more general sense
(as will be shown later in this section). “Going green” even is touted —
from a commercial real estate perspective — as an opportunity to realize
increased profits. In this study, it is assumed that the “new normal”
presents an opportunity for an architect to break free of the shackles
of this kind of professional segregation, and to move forward with the
practical task of realizing a truly low load building.

The “mainstreaming” of environmental concerns

Some time ago, natural systems and human systems were seen as
exclusive realms with diverging interests. Many of the stories that were
told, beginning in the 1960s — by the likes of Jacques Cousteau, Jane
Goodall, David Suzuki, and their colleagues in science — brought focus
to places in the world where the interests of human industry threat-
ened a particular species or ecosystem. Today, reports of the threats to
the survival of wild species, posed by human activity, are staple fare in
the science pages of the popular press. The tales that once were heard
as “distant drums” from the far horizons, now are playing out on front
lawns around the Great Lakes Basin. Several examples of this type of
story, from the fall of 2007, are listed in the left-hand column of Figure
3.2.1, sections Publ through Pub3.

Current stories in the first genre, listed in section Publ, still are
remote to the average North American citizen to be shrugged off
as “someone else’s problem”. When such reports were the subject
of the occasional news documentary, they could be received, in the
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Figure 3.2.1 (opposite)
Environmental concerns in
the headlines, Fall 2007

(for sources and more exam-
ples, see Appendix 1)



“first world” as matters of mere curiosity, or subjects for specialists to
study. Even now, as they are published almost everyday, these stories
still may be heard, from within the industrialized world, as “distant
drums” on the horizon. For instance, the headline decrying the fate of
the gorilla in central Africa or the one about the future fate of the coral
reefs around Australia may be valid and they may concern someone,
but — since they do not affect the average North American reader
directly — any practical reaction to them may be perceived as non-
essential in the course of everyday life.*

The architectural press also began, some years ago, to include
environmental concerns in its headlines. Several examples are listed
in the right-hand column of Figure 3.2.1, sections Arcl through Arc3.
In the architectural realm, the “distant drumbeats” from a far horizon
suggested that some components of a building ought to be specified
with the natural environment in mind. They characterized “enviro-
friendly” design as involving only such things as energy-efficient light
bulbs, boiler types, or air scrubbers. Just as the stories of species at
risk did not necessarily change everyday life in North America, the
stories of energy-saving devices didn’t necessarily change in “business
as usual” on the principal design architect’s drawing board. The
response to this type of story could be delegated to an engineering
sub-consultant, or a member of the team who selected certain finish
materials. Examples of this type of story, dating back to 1997, are listed
in Figure 3.2.1 section Arcl.

Closer to home, a second type of story tells of human communities,
in the developed world, that are suffering the effects of local pollution.
A few stories of this genre are listed in Figure 3.2.1 section Pub2.

For instance, each November brings reports of oils spills to the fore,
as distribution via supertanker increases, to prepare the northern
hemisphere for winter. During November and December of 2007,
oil spills occurred near large centres of population in the Black Sea,
near South Korea, and on the Norwegian coast. These stories are the
“approaching thunder” — conveying a concern about human-caused
pollution, in the interest of preserving human settlements.

During the mid-1990s, an “approaching thunder” began to rumble
through the architectural press as well — in the form of a discussion
about how “going green” might affect the “look” or the concept of
a new building. These stories — such as “The Straw House and the
Quilted Office” - raise issues that are more difficult to ignore than
the “distant drums” - because they advance closer to home. That is,

* For an analysis of the cause of what has been described as a numbness, a denial, and a
collective madness, as well as suggested further reading on this issue, see Gladwin 1997.
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they pose questions that move outside the narrow confines of the
engineering sub-consultant’s judgment, and enter into the purview of
an architect. A few stories — some of them revealing prejudices within
the design community - are listed in Figure 3.2.1 section Arc2.

The stories that are the most difficult to ignore are those that are
played out “on a front lawn near you”, such as the carcinogens in
the water near the Alberta oil sands, and Canadians suffering the
effects of exposure to Agent Orange, near the Canadian Forces base in
Gagetown (see Figure 3.2.1 section Pub3 for additional examples). An
early example of this genre of story is Silent Spring - the chronicle of
the effects of DDT spraying on neighbourhoods in central and eastern
U.S. that is credited with starting the “environmental movement” in
North America (Carson 1962). The “sea change” that slowly is taking
place, as a reaction to stories of this type, is a renewed appreciation
of the “intimate and reciprocal” relationship between the interests of
local communities and the interests of natural systems (Hawken 2007,
McKibbon 2007). *

At least two recent popular films address this question of the
reciprocity between human activity and natural systems. The desire,
in the “first world”, to maintain a comfortable lifestyle, in the face of
new constraints on energy use, is one theme in An Inconvenient Truth.
Gore compares U.S.-style stewardship of fossil fuels to that of other
industrialized societies, such as Japan and Western Europe, showing
how equivalent satisfaction can be had, with much less environmental
damage (2006). A sense of the “intimate and reciprocal” also is
conveyed in the movie Manufactured Landscapes (Baichwal 2007), which
follows a Canadian photographer as he captures images of very large-
scale changes to the natural landscape made as a result of industrial
activity in the U.S., China and India. The photographer says of the
questions his work raises,

“We are drawn by desire — a chance of good living, yet we are
consciously or unconsciously aware that the world is suffering for
our success.” (Burtynsky 2003)

As in the mainstream press, the stories eventually begin to affect
architects “where we live” — that is, in consulting practice. In 2007, a
hope became increasingly popular - that “going green” might open
the door to more “relevant and rich” design, in a general sense. A few
examples of this type of story are listed in Figure 3.2.1 section Arc3.

* The term “intimate and reciprocal relationship”, referring to the one between human-
kind and natural systems, was coined by Wendell Berry in an essay entitled “Conserva-
tion is Good Work” in the collection Sex, Economy, Freedom and Community, 1992
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While such a hope is not universally held, it has certain
manifestations that are clear — including the meteoric rise in the
presence of “green” as a theme in design publications, trade shows
& conferences, and the fact that architects are turning out in far
greater numbers than others in the design/construction fields to
attain a credential (credible or otherwise) as a “leader in energy and

ok

environmental design”.

Shared interests: business and environmentalism

The idea to link interests that were, in the past, seen as separate, is ex-
pressed repeatedly in the background literature — particularly when in
comes to “business” interests and concerns for natural ecologies. The
Brundtland Report stated:

“Until recently, the planet was a large world in which human
activities and their effects were neatly compartmentalized within
nations, within sectors (energy, agriculture, trade), and within
broad areas of concern (environmental, economic, social). These
compartments have begun to dissolve. This applies in particular

to the various global “crises’ that have seized public concern,
particularly over the past decade. These are not separate crises: an
environmental crisis, a development crisis, an energy crisis. They are
all one.” (WCED 1987)

The idea that “everything is connected to everything else” also is
a central message in the Limits to Growth series. “Everything, in this
context, includes: resources, industrial output, population, pollution,
life expectancy, consumer goods/ person, food / person, services/
person, the human ecological footprint, and a human welfare index.
(Meadows et. al. 1972, 2004).

A merging of the interests of two old foes - ecology and
commerce - is proclaimed, by many sources with past experience in
either environmentalism or business. The intentional dissolution of
boundaries can be seen in the titles of several recent books, such as:
The Chrysalis Economy, Natural Capitalism, The Ecology of Commerce, Deep
Economy, and The Natural Step for Business. (Elkington 2001; Hawken et.
al. 1999; Hawken 1993; McKibben 2007; Nattrass 1999)

* In the spring of 2008, of the nearly 50,000 LEED Accredited Professionals listed on the
USGBC website for all countries, the 10,600 Architects were, by far, the largest group.
The next largest group was comprised of 2,400 mechanical engineers, following by 1,500
general contractors, and less than 1,000 potential clients. Among Ontario’s 3,900 Licensed
and Intern Architects, a full 25% carried the LEED A.P. designation, as of 17 April, 2008.
(http:/ /www.cabgc.org and http:/ / www.usgbc.org, both accessed April, 2008)
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The confluence of global warming, global economic competition,
and rising global population is described as both a challenge and
an opportunity in Hot, Flat and Crowded (Friedman 2008). Because
the concept of interlocking crises now is credible, Friedman builds
on the idea of the “Triple Bottom Line”. This concept is illustrated
in Figure 3.2.2, in which solutions are sought to realize a “win-win-
win” for “people, planet, and profit” (Elkington 1997). Also, the
work of environmental organizations, worldwide, is described as a
“movement” causing a cultural groundswell. Through it, one author
learned that the “division between ecology and human rights was an
artificial one” (Hawken, 2007).

In the fall of 2007, headlines in which business and ecology found
common ground ran aplenty; several examples are listed in Figure 3.2.3
section Pub4. A number of business periodicals devoted entire features
to the question of how business interests might
coincide with environmental concerns. *

The architectural press in 2007 contained
fewer examples of the convergence of business
and environmental interests. However, the
stories that were presented involved multi-
national organizations, such as Wal-Mart and
LaFarge cement (see Figure 3.2.3 Arc4). At the
same time, a sense of public accountability was
budding among some holders of large portfolios
of buildings. “Green design” increasingly
was perceived, from the property developer’s
perspective, as an opportunity for market
differentiation, and hence for increased profits
(see RMI 1998; Yates 2001; Ross et. al. 2007).

During this period, business interests and environmental concerns
intertwined in various new ways — some more profound than others.
For instance, during 2007, there were numerous reports of big business
calling upon governments to establish clear policies with respect to
climate change. This has to do with either legislating, to “level the
playing field”, or establishing a new market for trading “carbon
credits”. The story of Canada’s commitment to the Kyoto Accord
— made manifest by one political party and then abandoned by its
successor in government — is fully told in Hot Air (Simpson 2007).

* See, for example: Devon Pendleton “The World’s Greenest Billionaires” in Fortune, 18
April, 2007, a feature issue concerning the “Business of Green” in The New York Times
Business Section, 7 November 2007, and Michael E. Porter and Forest L. Reinhardt “Cli-
mate Business — Business Climate” in the Harvard Business Review 85 (10) Forethought,
October 2007, 21-44
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Figure 3.2.2
The Triple Bottom Line

(after Elkington 2001; Mc-
Donough 2002)



IN THE GENERAL PRESS

Pub4
Business and Ecology find common ground

1 The World's Greenest Billionaires Forbes

18-Apr-07
2 Banks urging US to adopt the NYTimes
trading of emissions 26-Sep-07
3 CEOs call for aggressive actionon  CBC
climate change 1-Oct-07
4 Firms need clear climate policies BBC
("Four Hard Truths" Shell) 8-Oct-07
5 Climate change moves to the Globe
boardroom 15-Oct-07
6 Brown gets down to business with ~ Guardian
his captains of industry 22-Oct-07
7 Business of Green: a special section NYTimes
7-Nov-07
8 Climate dilemma - ... square BBC
economic growth with fossil fuel 19-Nov-07
9 CBI report urges business to tackle ~Guardian
climate change 26-Nov-07
10 Business call for plan on climate BBC
20-Nov-07
11 Business leaders call for climate pact Guardian
20-Nov-07
12 Ice scream - Ben and Jerry's founder BBC
turns attention to climate change 3-Dec-07
13 A new business perspective on Guardian
climate change 4-Dec-07
14 Conoco CEO tells Detroit of need for DwJnsNw
fuel-efficient cars 3-Oct-07
Pub5

Niche marketing: "eco-consumerism"

1 Green prophets reaping profits OKkIndTrib
21-Apr-07
2 There's green in green CinciPost
23-Apr-07
3 Eco-friendly bikes, surfboards, balls WashPost
... how do they perform? 11-Sep-07
4 Reformed Libya eyes eco-tourist BBC
boom 12-Sep-07
5 Sustainability takes center stage - NYTimes
Frankfurt auto show 14-Sep-07
6 Can shopping save the planet? Guardian
17-Sep-07
7 Fresh-faced eco-consumers NYTimes
1-Nov-07
8 Can fabulous save the planet? The NYTimes
year of eco-decorating 19-Nov-07
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Arc4

The construction industry gets interested

1 Always green building, always,
Wal-Mart announces

2 AIA to green its HQ

3 Wal-Mart is reassigning its
environmental chief

4 Cement industry is at center of
climate change debate

5 Power plants' CO2 levels revealed

6 America's leaky buildings and the
climate challenge

7 IT industry urged to address
growing carbon footprint

Arcs

ArchRecord
Jan-07
ArchRecord
May-07
NYTimes
19-Oct-07
NYTimes
16-Oct-07
BBC
14-Nov-07
NYTimes
14-Nov-07

Guardian
3-Dec-07

Niche marketing: "eco-design"

1 The Green Indoors - more green
you'll keep in your wallet

2 The top 500 design firms;
technology and sustainability are

3 ALEED of faith (re saturation of
market with "green")

Azure Jan
Feb-07
EngNewsRec
23-Apr-07
CdnArcht
1-May-07

4 Siemens study confirms "greening" BusWire

corporate America

2-May-07

5 Real Estate brokerages say green is RealtyTimes

the new gold

6 Developments that go green with
gusto are hit with buyers

15-Nov-07

Globe
4-Apr-08



A shallower type of intertwining is the current trend of “eco”-
consumerism, including “eco”-tourism. From eco-friendly surfboards
to the declaration that “there’s green in green”, the mainstream press
reflected numerous attempts at niche-marketing to “green” consumers,
in various areas of commerce (see Figure 3.2.3 Pubb5). In architecture
and interior design, “eco-design” seemed, just as frequently, to be
promoted to a new character, known as an “eco-consumer” (see Figure
3.2.3 Arc5).

The “dissolving compartments” approach

Even in the polarized realm of American politics, encamped solitudes
began to find common ground, during this period. Environmental-
ists, business (big and small), government (national and local), and
the creative arts — all emerged from within their previously delineated
territories, to consider fossil fuel use and climate change. After a long
period at loggerheads, environmental concerns began to be connected
to political benefits. In early 2007, in a Republican-governed U.S.A., a
feature in The New York Times Magazine, entitled The Greening of Geo-
politics, declared:

“We need a president who is tough enough to level with the
American people about the profound economic, geopolitical and
climate threats posed by our addiction to oil — and to offer a real plan
to reduce our dependence on fossil fuels.”(Friedman 2007, 42)

A close association between the climate change crisis and various
other types of crisis in international political affairs reverberated
through the headlines in late 2007. The issues connected to
environmental concerns were as diverse as terrorism, child obesity,
food prices, and defense radar systems. The responses often were from
coalitions that previously would be unimaginable — both left and right
of the political spectrum, including partners with diverging agendas
(see Figure 3.2.4, section Pub6).

Perhaps the most widely publicized event of 2007 that illustrates
the current appreciation of the “interlocking” nature of the issues was
the award of the Nobel Prize to former U.S. Vice President Al Gore
and the IPCC. In an earlier time, the work of these laureates might
have been expected to win a Nobel Prize for Science. Yet, in this era
of “interlocking crises” the Nobel Prize was given for this scientific
research, under the category of Peace (see Figure 3.2.4, Pubé6).
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Figure 3.2.3 (opposite)
Headlines showing an
alignment of business in-
terests and environmental
concerns

(see also Appendix 1)



IN THE GENERAL PRESS

Pub6
Interlocking crises:

"green' and almost everything else

1 The Greening of Geopolitics

2 Can we fight terrorism by reducing
CO2 emissions?

3 Climate change "threatens equality"
UK Foreigh Secretary

4 Beneath booming cities, China's
future is drying up

5 Old masters aid climate change
study

6 Gov. Spitzer picks activists to make
state a bit greener

7 Gore and UN Panel share Peace
Prize

8 Two voices, one message on climate

9 Steep decline in oil produc'n brings
risk of war, unrest, says new study

10 Fight against coal plants draws
diverse partners

11 "Fit towns" plan to tackle child
obesity (proposals for 10 eco-cities)

12 Climate-induced food crisis looms

13 Challenges to both left and right on
global warming

14 Warming takes out defense
(NORAD) radars

15 UN warns on soaring food prices -
crops for biofuel displacing food

NYTimes
15-Apr-07
Guardian
11-Sep-07
BBC
27-Sep-07
NYTimes
1-Oct-07
Guardian
1-Oct-07
NYTimes
1-Oct-07
Guardian
12-Oct-07

NYTimes
12-Oct-07

Guardian
22-Oct-07

NYTimes
22-Oct-07
Guardian
1-Nov-07
Guardian
2-Nov-07
NYTimes
13-Nov-07
NYTimes
7-Dec-07

BBC
17-Dec-07
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IN THE ARCHITECTURAL PRESS

Arcé
Interlocking crises:

"green' and "design quality"

1 Sustaining an argument (Lloyd
Jones)

2 Kyoto or Bust (Battle)

3 Five Reasons to Adopt
Environmental Design

4 OK, so it's "Green" but is it
Gorgeous?

5 Historic preservation meets planet
preservation in Portland

6 SABMag launches national SAB
Awards

7 Making sense of the green agenda

WorldArc
Jun-99
WorldArc
Oct-01
HarvardC
Spr-Sum-
Perspectiy
Winter-06
Metropoli
Jan-07
SA&B
Jan-Feb-0:

ArchRevi
Feb-08



This concept of “dissolving compartments” also has begun
to reverberate within the architectural profession. The challenge
of realizing a more satisfying public architecture and the idea of
designing a building that imposes lower loads on natural systems are
no longer seen as mutually exclusive. To the contrary, there is evidence
that “green design” increasingly is seen, within the profession, as
an opportunity for better design (Battle 2001; Lloyd-Jones 1999).
This sentiment echoed in the headlines, both whimsically, as in
“Can fabulous save the planet?” and more seriously as in “historic
preservation meets planet preservation” (see also Figure 3.2.4, Arc6).

Many architects are able to overcome the prejudices that linger
from earlier decades. No longer must “environmental design”
necessarily conform to a rough-hewn image. In a 2003 essay in the
Harvard Design Review, the prospect of an architect “picking up
the environmental gauntlet” was imagined as not only hopeful but
also mandated by current culture. Architecture professor Susannah
Hagan argued in favour of the dissolution of compartments within
the profession, for intellectual, practical, technical, economic, and
pedagogical reasons, in an ironic tone:

“A profound and wide-ranging reappraisal of material culture ... is
being developed within the disciplines of political science, geography,
cultural theory, philosophy, economics, the fine arts, the life sciences,
and — at last — architecture.

Many within architecture, however, refuse engagement with this
reappraisal. For them, environmentalism is embarrassing. It has
no edge, no buzz, no style. It’s populated by the self-righteous and
the badly dressed. Its analysis is simplistic, its conviction naive, its
physics dubious, and its metaphysics absurd. It's a haven for the
untalented, where ethics replace aesthetics and get away with it.

... If these claims were ever true, they are no longer. ...in a culture
increasingly capable of merging nature and culture, why on earth
are thoughtful talented people still addressing only one end of an
enormous range of new possibilities?” (Hagan 2003)

Support for the idea of interlocking attributes is less often evident
in the headlines in the architectural press than it is in the general press.
Compartments within architecture may not be dissolving as quickly as
they are, in wider society. Yet, from well within the “energy-efficiency”
camp, and in a more positive tone than Hagan, architect Jason
McLennan argues that a “sustainable” building must also be beautiful
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“dissolving compartments”
approach

(see also Appendix 1)



Figure 3.2.5
Cumulative energy use over
time

The energy used to operate a
5,000 m? office building out-
scales the energy embodied in
its construction by a factor of
3:1 at 10 years, and 6:1 at 20
years, using current average
rates (--- line). Even in a much
higher-performance building
(--- line), operating energy still
outscales embodied energy 4:1
at 20 years

(after Cole and Kernan 1996;
Lioyd-Jones 1998).
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—in order to endure for centuries, to be protected, and to inspire even
deeper connected-ness between human society and the natural world.
He states:

“The most environmentally friendly technology in the world is
useless if it is not used in place of its more polluting counterparts. To
be used, it must appeal on all levels.” (McLennan 2004, 236)

Between 1997 and 2007, the architectural discourse moved from
stories akin to “Some Glowing Issues .. on light bulbs” (Figure 3.2.1
Arcl) to stories like “Five Reasons to adopt Environmental Design”
(Figure 3.2.4 Arc6). These declarations of perceived opportunities - to
realize locally relevant, culturally rich design, to realize increased
profits, and to achieve increased public accountability - are
manifestations of “Triple Bottom Line” thinking, from within the realm
of architectural consulting practice.

In the “new normal” architecture, multiple challenges are
intertwined, including: escalating energy prices, a trend toward greater
accountability for emissions, an interest in appealing to the spirit of the
age, as well as the age-old expectations of comfort, meaningfulness,
and beauty. The headlines noted in the content review of the fall of
2007 suggest that design practice is poised to adopt a “dissolving
compartments” approach, in which an architect may need to attain a
better understanding of principles that have been recently perceived as
belonging to the engineering disciplines.

Operating energy as the principal load

Given the challenges described so far, it will be difficult to argue, going
forward, that a design really is “sustainable”, unless it is a very modest
fuel-consumer. The consumption of energy — to modify temperature,
air quality, and light levels indoors - is the largest and easiest-to-mea-
sure demand that a building makes on the natural environment. The
consumption of energy is very closely associated with pollution effects,
including greenhouse gas emissions. Also, the limits within which
energy use can be managed by a building operator are determined by
design.

The reasons to decrease fossil fuel use outlined in Section 3.1,
are re-iterated in The Natural Step Story, in a chapter devoted to “The
Crucial Energy Problem” (Robert 2002). Accumulation of greenhouse
gases, acidification, local air pollution, and accidents in the distribution
systems (like the oil spills mentioned in the November headlines) are
cited as reasons why consumers will, many expect, demand increased
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Building Type & Location Size  E Intensity Estimate GHG Approx.
or GG Intensity
sf kWhr/m2 Actual  tons/yr  tons/m2/yr
Courthouse  Youngstown, OH 52,200 225 A 589 0.121
Office Allentown, PA 280,000 219 E 2,875 0.111
Higher Edu Oberlin, OH 13,600 94 A 90 0.071
K-12 School Harrisburg, PA 43,600 74 E 162 0.040
Office/Plant Hinesburg, VT 46,500 69 A 58 0.014
Office Woods Hole, MA 19,200 50 A 79 0.044

Figure 3.2.6
Greenhouse gas intensity
vs. energy intensity

Very low energy-intensity
buildings are also low in green-
house gas emissions. (The en-
ergy intensities here are drawn
from the US DOE High Per-
formance Buildings Database.
Conwversion to greenhouse gas
intensity was done, as if the
buildings did NOT use energy
from renewable sources, using
EnergyStar Target Finder. An
* denotes those that, in reality
do generate renewable energy
on-site.)

energy efficiency, increased use of renewable energy sources, and the
reduction of dependence on oil, coal, and gas.

“Embodied” energy sometimes is seen as the concern that “belongs
to architects” (UIA 2007) - while operating energy (for heating, cooling
and lighting) is “left to the engineers”. But studies have illustrated
the relationship between operating energy and embodied energy
in non-residential buildings (Cole and Kernan 1996). For a typical
office building in Toronto, operating energy (at today’s average rate)
outweighs embodied energy by a factor of approximately 6:1, after
the first 20 years of occupancy (see Figure 3.2.5). Embodied energy is
an important consideration, but it is more difficult to measure, and -
given current averages - much smaller in magnitude than operating
energy.

Measuring the larger load (operating energy) occurs in two phases.
Verifying the actual consumption of a building — once it is occupied
- is a simple matter of analyzing regular utility bills. * Predicting
the energy consumption of a large civic building — during the design
stage - was, until recently, a complex process, understood by a select
few specialists. It still is complex, but is becoming more accessible to
designers, with advancements in simulation software.

As already stated, the combustion of fossil fuels in buildings is a
significant source of greenhouse gas emissions. The exact method of
relating fossil fuel energy to CO, emissions is an emerging science, but
it is certain that a very low-energy consumer will always be a low-CO,
emitter. Proof of this is found in estimates of the emissions of a few of
the case study buildings (Figure 3.2.6).

* An example of the method for deriving energy intensity from a utility bill is found in
Appendix 4.
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Finally, operating energy can be reduced significantly, through
architectural design. It is true that the conduct of the building operator,
during occupancy, has a very large impact, and it is fairly common for
a building to under-perform its predicted energy use. However, the
most attentive operator can only achieve what the design will allow.
Likewise, the efficiency of climate control systems has a very large role
to play - although these systems can only achieve efficiency within the
parameters that are dictated by the “cards the architect deals” with the
schematic design (see Figure 3.2.7). This assumption is at the root of
the study; it is tested and illustrated extensively in both the Analysis of
Case Studies and Study of Design Parameters (Chapters 4 and 5). For
all of these reasons, in this study, operating energy is the load side of
the “low load + high satisfaction” equation.

Solving for low load and high satisfaction in a single design

The architectural press is full of “zero”, at present (e.g. Gonchar 2006).
Terms such as “net-zero energy cost” and “zero carbon” are all at issue
in the quest for “the zero energy holy grail”. One architectural com-
mentator expressed the trouble that an architect likely would have
with “zero” this way:

“Zilch. Nada. Zip. Nil. Architects don’t usually demand this kind of
breathlessly flattering description for their latest project .... but we
want to get this conversation about ‘achieving nothing’ underway.”
(Fortmeyer 2007)

Architect William McDonough is emphatic in his rejection of
the quest for “zero”. For many architects, the “hair-shirt” version of
“environmentally-friendly” design is a thing of the past. Also, with
respect to non-residential buildings in built-up areas in particular,
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(after McCubbin et. al. 1992)



there is a question about how much “autonomy” is really necessary —
described as follows:

“Without reference to their wider context, it is somewhat more
difficult to define specific ‘sustainability’ goals for individual
buildings. The use of ‘sustainable’ targets such as zero fossil fuel

use, zero greenhouse gas emissions, zero potable water use and zero
sanitary waste entering municipal systems, implies that all future
buildings should become more ‘autonomous’. It is unclear at this
time what environmental strategies are most appropriately addressed
at the building or community scale, or whether autonomy is an
appropriate goal at either of them”. (Cole 1999, 234)

McDonough points out that people quickly tire of being “less
bad”. He suggests that the effort to design a building that is simply
“efficient” is an “un-sustainable” practice. Instead, he acknowledges
the presence, naturalness, and power of human desire (2002). This
sentiment harkens back to the words of Buckminster Fuller, who
declared:

“When I am working on a problem, I never think about beauty. I only
think about how to solve the problem. But when I have finished, if the
solution is not beautiful, I know it is wrong.” (Ferrara 2006, 51)

In this study, it is assumed that an architecture that satisfies
human desires (while imposing very low loads) has the potential to
create positive feedback. A project that convinces people — by direct
experience — of the quality and variety available at low loads may
inspire more projects with similar ambitions. Only when a low-load
architecture is understood as not just attainable, but also comfortable,
reliable, and delightful — that is, very satisfying — will it become the
“new normal”.

This snapshot of the public and architectural discourse, in late
2007, shows an evolving approach in sectors as diverse as commerce,
industry, land development, defense, and science. The popularity of
concepts such as the “Triple Bottom Line” illustrates that perceptions
now are very different from what they were when Rachel Carson and
Jacques Cousteau decried the impacts of industry on natural systems.
Business interests and environmental concerns are trying out new
ways to advance in concert - each in its own interest, to be sure — but
with a new-found willingness to consider the potential benefits to both.

Also, environmental concerns now are perceived as connected to
every realm of human enterprise — from international security to the
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family dinner table. Brundtland’s declaration that “compartments
have begun to dissolve”, reinforced by current architectural discourse,
suggests that an architect working with the “new normal” must
prepare to address both low-load and high-satisfaction, in concert. This
review also suggests that architecture, as an expression of the general
temper of these times, is poised to address environmental concerns in a
way that is fully intertwined with a host of other concerns.

Some critics insist upon demarcations between internal camps,
which they label as “eco-technic”, “eco-aesthetic”, or “eco-cultural”,
or “eco-social” (Guy and Farmer 2001). Yet others enthuse about the
prospect of a more de-compartmentalized approach (Croxton 1997). As

an example of the sentiments expressed by many, Buchanan proposes:

“Green design both influences the basic design parti of a building,
especially the cross-section and the elaboration of the outer envelope,
and transcends mere energy efficiency and the minimization of
pollution. Instead it must attend to a whole range of matters from the
technical and ecological, to the economic and social, including even
the cultural and spiritual (2005).”

Similar suggestions are made from the realm of engineering
research:

“The impending energy shortage and increasingly acute environ-
mental problems, which have arisen from our civilisation’s hunger
for energy, will radically change our buildings. The long-hidden
question of energy efficiency will once again become a major theme
in architecture. It is a matter of applying our technical knowledge
and our long years of experience logically to create concepts for new
and refurbished construction that will lead to low-energy buildings.
... There are already countless examples to show that these premises
can produce good design and high-quality architecture. Concerning
itself logically with the theme of energy will not mean a step back for
architecture but should be an enrichment, provided it is tackled in a
creative way. (Hausladen et. al. 2006, 29)

This review has shown that the 21%-century round of energy-
conscious design is very different from earlier versions. Given the
science described in Section 3.1, and the change in public mindset
described here, this round most probably will last much longer than
the oil crisis of the 1970s. This time, environmentalists and business
people are working together. And this time, “low-loads” are imagined
for everyday civic buildings, which are expected to be no less “high-
satisfaction” than their gas-guzzling counterparts, into the bargain.
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Figure 3.3.1

When an Architect goes
“green”: choosing a reason-
able role

Where is the realm of
reasonable expecta-
tions?

| . |

Architects must Architects must
“push” for green only work within
design in all projects, the bounds of their
using every possible clients’ ideas
means
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3.3 ABOUT AN ARCHITECT’S MANY ROLES

Given the need for a “new normal” in North American civic buildings,
what degree of change in the behaviour of architects would be reason-
able? “Green” design is slowly working its way into everyday prac-
tice, amid exhortations that architects ought to advocate strongly for
advancements in public policy that would make the built environment
more “sustainable”. On the other hand, some within the profession
warn that architects who are new to “green” design ought to be careful
to avoid raising unrealizable expectations. Meanwhile, many architects
who have been trying to “green” their practices for some time confess
to just how challenging the effort has been.

Moving toward a more “environmentally-conscious” design is
the shared objective of all of the commentators here. The goal is not
disputed, but a much-needed debate is beginning, about how to reach
it. This literature identifies various ways in which an architect’s roles
may be affected, as concerns grow about for fitting buildings better,
within natural systems.

In this section, four of the key roles that a consulting architect
plays are considered, including: “strategic advisor” to the client,
“imaginative” designer needing technical know-how, “facilitator
or coordinator” of the design team, and “public advocate” for
“sustainable design”. This discourse begins to describe the gap
between the conditions of practice, as they are now, and conditions
that may be necessary, to realize buildings that truly are “lower-load”,
in the future.

The Architect as Strategic Advisor to the client

The statements at the left and right sides of Figure 3.3.1 express two
extreme positions that an architect might take, toward their role with
respect to “sustainable” design. On the right is an architect with an
absolute unwillingness to assume responsibility for the environmental
consequences of the advice that he or she gives. The architect waits
passively for the client to identify “green” as a design goal, and to
define what that means. On the left is an architect who assumes re-
sponsibility for the impact of his or her advice. It charges aggressively
into territory that many feel is both well-suited to their own personal
values, and in need of spokesmen. However, this degree of commit-
ment is perhaps more than is reasonable, safe or even possible.

The statements presented in Figure 3.3.1 are made by consultants
in North America every day. In the opinion of this researcher, they
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are both too extreme to be supported — either by the legal context in
which architects work, or by the practicalities of advising with a real
client. The statement on the left is problematic, because - from a client’s
point of view - neither stubborn adherence to a single opinion, nor
enthusiasm that is unsupported by evidence, is an admirable quality
in a professional advisor. Also, if an architect’s passion for a proposed
solution is not supported by “know-how”, then there will be serious
problems, when the building is occupied, if not prior. The statement
on the right is problematic because it disavows all of the evidence
about the importance of the “new normal”, as presented in Sections 3.1
and 3.2. The assumption in the present study is that the approach to
the “new normal” design that is most professionally responsible will
emanate from a realm, somewhere between these two extremes.

At least one observer of the profession complains that some
architects, when they espouse “green” design, display an “activist
zeal” that is, in his opinion, unbecoming of a professional, and also
very high-risk, saying:

“Green building necessitates a change in knowledge bases ... there
are two general risk issues that need to be addressed: information
reliability and misguided advocacy. The two problems are clearly
linked — bad information or information not closely examined is
often intertwined with a strong desire for belief to substitute for
judgment.” (Vyas 2007, 9)

Vyas takes aim at recent studies emanating from the U.S. - in
particular, those that promise that a “green” design shall result in a
positive return on investment, elevated worker productivity, and a
reduction in illnesses such as asthma. He characterizes these studies as
“seriously flawed or incompetent”.

Vyas also is critical of what he sees as architects’ tendency to want
to “save the world” or, in the case of environmental sensitivity, “save”
the planet - as if that were humanly possible. A regrettable tendency
among architects to express themselves as if this were the aim is
evident in some of the literature, quoted later in this section. However,
his critique does not dispute the validity of the goal of realizing more
“low-load” buildings. The concern is about more than just the rhetoric;
it is with the way the challenge has been approached by architects, in
some instances.

If advice, in this or any other area, is given to a client with no more

than casual reference to emerging information, or without validation of
the quality of that information, then there is a risk that a disappointing
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outcome will discredit the architects in the scenario, their clients, and
the cause they so passionately espouse. For instance, a consulting
architect may recommend that a client use a product or a “design
guide”, without examining the item for defects. The reasonableness of
the less-informed party (the client and the public at large) in relying on
the architect’s expertise is well established in tort law (McLachlin and
Wallace 1987). This expectation is as present in a “green” project, as it
is in any other type of project. It may even be heightened in a scenario
in which an architect claims to have specialized “green” expertise
(McGarva 2007).

The providers of professional liability insurance in Ontario have
identified a number of real risks that are arising as a result of the recent
enthusiasm for “green” building. These risks have resulted in claims of
negligence, made against practicing architects. They include:

* Dbeing found to have over-represented one’s qualifications,

* being judged against an elevated standard of care,

e having raised an unattainable expectation about the comfort or
productivity of building occupants,

e having predicted potential economic gains from energy
savings incorrectly,

* having been over-optimistic about capital costs, and

* having to pay for a “guaranteed” outcome that is not realized,
or realizable (Hackett 2006, 2).

As “strategic advisor” to the client, the architect has challenges
in at least two ways. First there is the question of whether to “push”
for “green” goals, with a client who has not yet expressed an interest
in them. Second, there is the question of how to help a client, who
expresses an interest in incorporating some “green” goals, to define
what that is likely to mean on the particular project at hand. Architect
Bill Reed, of Integrative Design Collaborative Inc., says this about the
first question:

“It is often asked in various green design ... seminars, “how can
you convince a client or a boss to ... take environmental issues
seriously? The answer is you, on your own, can’t convince anyone
to do anything. People must be ready to question before they will
listen to an answer. However, you can be proactive, to help create a
shift in thinking. This requires an appropriate facilitation process, or
patience, or both.” (Reed 2004)

Reed argues for a process of asking questions, in preference
to “promulgating” a green agenda on an unsuspecting client. The
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distinction is profound — not only because of an architect’s obligation
to give objective advice, but also because there is no need for an
architect to take over the role that properly belongs to the client.
Architect JoAnn McCallum, whose practice has been dedicated to
“green” design for a decade reports as follows:

“... our clients and potential clients need to become better informed
about what it is they are really asking for. Many ask for “green
design” or specific certification levels to be achieved, because it is the
politically correct thing to do, with an expectation that it simply gets
delivered without any input or effort from their side.” (Ross 2008)

Institutional clients, in particular, tend to rely on their architects
to give strategic advice about both the short-term and long-term
consequences of pursuing a particular path. Short-term consequences,
related to “green” goals might included a change in the capital cost
and or a change in the time frame or fee structure for the design
process. Long-term consequences might include a change in the
familiar maintenance routine, or adoption of such things as energy-
monitoring protocols.

The onus, then, rests upon the individual architect, when
counseling a client, to be impeccable with one’s words, and to be
very clear about expectations that are raised — both in terms of
the design decisions, and in terms of roles and responsibilities. To
mitigate the risks identified by Vyas and Hackett, it is essential to
avoid disseminating “half-true truths”. Also, in the manner of Reed,
an effective strategy is to continue to seek for better information —
particularly about the consequences of “green” design choices that
reasonably can be foreseen.

The Imaginative Designer in need of technical “know-how”
Randolph Croxton, a consulting architect with long experience in green
design, in the U.S. declares:

“... the greatest cultural barrier to the adoption of a fully integrated,
high-performance design approach may be the tendency for architects
to see issues of performance as technical or “engineering” issues,
and as a drag on artistic freedom. The myth that you can be good
artistically or good technically — but not both — lives on. There is

no question that the sustainable/environmental approach is more
demanding. The architect can no longer leave the ‘uncool’ technical
and performance issues and code compliance to others.” (1997)
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This sentiment echoes in the words of Charles Simon, an
experienced practitioner from Ontario, speaking about the skills and
attitudes required of an architect who would pursue “low-load + high-
satisfaction” design:

“the greatest green-washing trap for all of us is the one we can so
easily fall into unintentionally. ... Mastering the art and technique
of environmental design ... is endlessly fascinating, deceptively
complex, and periodically humbling. It calls for technical mastery
combined with holistic thinking and design imagination” (2000).

Despite the attitudes expressed by Reed, Croxton, and Simon, a
profound gap - between awareness and “green” intentions on one
hand, and real accomplishment on the other — has been measured,
in at least two independent surveys of practicing architects. Many
practitioners “talk the talk”, espousing environmental concerns
and advocating for “more sustainable” design - but a very small
minority have “walked the walk” to realize a truly low-load building.
Unfortunately, the use of green building rating systems seems to be
contributing to this problem, substituting the application of an easy
recipe for analysis and understanding. The curator of a “green design”
exhibit at New York’s Urban Design Center, observed:

“...too few architects, particularly in the United States, seem at all
aware that the construction and operation of buildings is responsible
for nearly half the enerqy consumed by developed countries.
Moreover, they seem untroubled by an awareness that this is largely
unnecessary ...” (Buchanan 2005)

In the U.K,, this also is the case, as can be seen in the results of
a survey conducted in 2005. From the 3,223-member roster of RIBA-
certified practices, 829 respondents stated that they had a special
interest, or were involved in, “sustainable design”. Yet, when invited to
respond to a more detailed questionnaire, regarding design drivers in
green building, only 95 firms - approximately 3% of the membership -
participated.

The U.K. architects were well aware of the impact made by
buildings on atmospheric and resource depletion. And they were able
to distinguish between energy-efficiency, as a primary “design driver”
in a “green building”, and the top ranking parameters of some of the
existing green building rating systems. That is, they were “expert”
enough to answer the detailed survey questions well. However, the
majority of respondents said they expected to rely on technical and
active strategies, rather than passive approaches, although most
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Figure 3.3.2

Experience with “green
building” compared to
awareness among building
professionals

(WBCSD 2007, 20)

believed that passive design could contribute to energy-efficiency. In
this sense, the answers revealed a degree of vagueness with respect
to the power of the architecture to effect a lowering of environmental
loads (Valkili 2007).

In another study, entitled “Energy Efficiency in Buildings — Business
realities and opportunities”, the World Business Council on Sustainable
Design examined the current situation in the six countries or regions
that consume two-thirds of the world’s energy (WBCSD 2007). In
Brazil, China, Europe, India, Japan, and the U.S., more than fourteen
hundred building professionals were surveyed — including architects,
major contractors, professional landlords, and corporate tenants.

The common tendency in this mixed group was to under-estimate
the impact of buildings on greenhouse gas emissions, and to over-
estimate the cost of mitigating that impact. When asked about their
level of involvement in green building, the survey responses revealed
how few building professionals had direct experience with designing
or running a “green” building, relative to the number that claim
awareness of its general objectives. The results are illustrated in Figure
3.3.2. The findings in the six-region study were consistent with those
in the UK. study, with regard to how few have “walked” through the
realization of a green building, as compared to how many are “talking”
about it.
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This raises the question of whether ability to design either a
“green” or a “low-load” building is — or ought to be - considered
one of the “core competencies” of an architect. All licensed design
professionals in Canada - regardless of age, degree of education, or
scope of practice - are held to the following standard of care:

“...to exercise the skill, care and diligence which may
reasonably be expected of a person of ordinary competence,
measured by the professional standard of the time.”
(McLachlin and Wallace 1987, 97)

These duties are expressed similarly in the U.S. and the
U.K. and are familiar to Intern Architects, as they enter the
profession (AIA 2004). Yet, when describing the risks and the
opportunities that face companies in the building industry
as they enter the “energy efficiency market”, the six-region
survey concluded:

“The project’s perception research showed that there
is a widespread lack of know-how and a reluctance to
innovate.” (WBCSD 2007, 9)

This survey quantified the degree to which lack of
“personal know-how” is perceived — by the building
professionals listed earlier - to be a barrier to adoption of
“sustainable design” practices (see Figure 3.3.3). And it also
quantified the degree of “conservatism” for which, the study
says, “the building industry is renowned” (see Figure 3.3.4).

Alack of know-how about energy intensity was
illustrated even among researchers and practitioners who
are relatively experienced in sustainable design, at a meeting
of the Canadian Design Research Network (CDRN) in
July, 2007. When asked how many of the 26 participants
could state the energy intensity of a design that was “on
their drawing board” at the time, 8 of the 13 practitioners
in attendance indicated they could. When asked how
many could state the actual energy intensity of five of their
completed projects, only 3 stated that they could. *

This pattern of “having talked” but not yet “having walked” is

observable in the wider realm of Ontario architectural practice, as well.

At the time of writing, 421 individuals, who described their primary
area of practice as architecture, in Ontario, were listed as “LEED

* Available at www.cdrn.ca/events/ sustainability, accessed 10 Dec. 2008.
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Percieved barriers to change
in the building industry

(WBCSD 2008, 21)

Figure 3.3.4

Conservatism as a barrier
to change in the building
industry

(WBCSD 2008, 39)



Accredited Professionals”. Meanwhile, there were only 42 projects in
Ontario that had received LEED Certification in Ontario.* Also, as will
be shown in Section 3.4, experience realizing a LEED-certified building
does not necessarily equate to experience with realizing a design that
truly is low in environmental loads.

From the Valkili and WBCSD studies, the CDRN meeting, and the
statistics about “LEED accredited” architectural designers in Ontario,
it appears that “ordinary competence” includes a general awareness
of green design intentions, but does not yet include proven experience
with realizing a low-load building. This underscores the concern
expressed earlier that the current groundswell of interest in “green”
design — while justified by the science — nevertheless demands extra
vigilance from architects, regarding the expertise that they claim.

Reasonable shifts: education & core competence in practice

Earlier in this chapter, it is argued that climate change and energy scar-
city really are pressing issues. Here, it has become apparent that only

a small proportion of the architectural profession has demonstrated
“know-how” in designing with these issues in mind. Therefore, there
is a need to make the information that is required to design in a “new
normal” way available to architects, and quickly.

Increased education, for students and licensed practitioners of
architecture alike, has been identified — from outside the profession -
as an urgent need. Having identified lack of know-how and experience
(among both architects and their clients) as one of the three most
significant barriers to achieving lower levels of energy use, the WBCSD
study identified the three most significant levers to effect change. Its
report makes the following recommendation:

“Educate building professionals and users in order to encourage
behaviours that will respond more readily to market opportunities
and maximize the potential of existing technologies.” (2007, 36).

Rather than aiming to acquire the largest number of prizes in
the competition to be seen as “green”, an architect who truly wishes
to realize designs that impose lower loads, might adopt a more
studious approach. While the engineer, the developer and the building
operator seek out solutions that each can manage on his own, the

* There were approximately 370 projects “registered” with LEED; these were either start-
ing design or pending review. It is not known how many of the 421 LEED A Ps in On-
tario were licensed architects, as compared to interns, or para-professionals listing their
area of interest as “architecture” (from http:/ / www.cagbc.org accessed 17 Oct 2008).
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architect might inquire, “how much can the fundamental architecture
contribute?” — which is the central question of the present study. Mark
Shapiro, at BNIM Architects in Kansas makes the following comment
about the competition between practitioners to be the “greenest”:

“I prefer not to use words like first or longest or best, when talking
about design. ... The idea is not to be the first one across the finish
line. It’s to stay in the race and continue to get better as you go”
(Schulman 2006).

The scant supply of experience in practice also has been the subject
of complaints about the North American Schools of Architecture,
where:

“Fewer than half ... have faculty with a deep understanding of

the design principles necessary to transform architecture from

its mindless and passive reliance on fossil fuels to an architecture
intimately linked to the natural world in which we live. And, of the
schools that do have faculty with experience designing low-energy
buildings, many have only one faculty member with the necessary
expertise.” (Mazria 2003a, 50)

Mazria suggests that the training of young architects should
include courses in computer simulation and living systems, to
complement studios in which students and teachers investigate the
necessary design principles, together. To ensure that a new standard
be upheld widely, the accreditation of schools, and the requirements of
licensure also would include requirements related to “core knowledge”
of energy-reducing design principles. Outside the schools, Mazria
speculates that if regulations were passed to reduce the energy-
intensity of state and federal buildings, then practicing architects
would learn how to accomplish this goal, within a year (Mazria 2003b,

104).

The Architect as Co-ordinator of the design team

It often is said that architects need more than new knowledge to ac-
complish a “green” design; they also need an enhanced design pro-
cess. Many enthusiasts of “sustainable design” are quick to mention
the benefits of the “Integrated Design Process”, or “IDP”. This ap-
proach is contrasted to a “more conventional design process” by a “large
majority of general-purpose design firms” (Larsson 2004, 1)

Experienced consulting architects in Ontario, who are accustomed
to working on mid- to large-scale institutional projects, may not feel
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Figure 3.3.5
Architectural consulting
practice as a spectrum,
rather than two poles

“Conventional” Practice using
practice in a “gen- full “Integrated
eral purpose firm” Design Process”

“Service-style”
practice, serv-
ing institutional
clients

“Delivery-style”
practice - of-
fering proven
designs without
innovation

that their practices are appropriately reflected in the term “general-
purpose firm”. They may find the word “conventional” both vague
and, perhaps mildly offensive. Many of the features of the “IDP”
sound like they already are present in a client-centred, “service-style”
consulting firm, that has satisfied public clients.

The distinction between a practice that adopts IDP and a
“conventional” practice is convenient to the promotion of IDP.
However, it would be more accurate to acknowledge that architectural
consulting practice runs a wide gamut, defined by such factors as
clientele, type of “value-added” that is offered, the qualifications
of personnel, and organizational approach. Figure 3.3.5 shows the
position of two recognized types of practice, relative to those that
Larsson mentions. *

In IDP, it is easy to recognize many of the activities that distinguish
a “service-style” practice (which is often chosen by civic clients) from
other styles of practice. For instance, on a large civic project:

e The architect always works with a large team of consultants,
and is expected to co-ordinate the decisions of all disciplines,
throughout all stages of the project.

e The architect and mechanical engineer consult one another, as
the basic shape and layout of the building are established. (For
instance, it is not realistic to establish the design of a hospital
or a courthouse without making allowance for the central
mechanical and electrical equipment, and the associated
distribution systems.)

* For a description of styles of consulting firms, see Maister 1986 a summary outline of
which is included in Section 4.4.
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e The institutional client often asks the architect, and sometimes
other specialized disciplines, to assist with pre-design goal-
setting. This may include the preparation of a program
of space allocation. (This contrasts with “delivery-style”
practices, who work for commercial developers that set their
own - mainly financial - goals, usually without the benefit of a
designer’s advice.)

* Pre-design goal-setting often involves a wide range of
“stakeholders”, including building occupants and neighbours.
(Again, this contrasts with firms who consult to speculative
commercial or residential developers.)

e The client team includes experienced building operators, who
have a say in the choice of climate control systems.

* Sometimes, the architect and mechanical engineer perform a
post-occupancy evaluation (of a sort), particularly when they
expect to work with the same client on a subsequent project. *

However, there are aspects of IDP that introduce a new flavour
to the well-established practice described above. As one prominent
Canadian proponent of IDP comments, “There is no single element
of integrated design that is revolutionary ... IDP differs in intention and
emphasis from conventional design.” (Zimmerman 2006, 7) The challenge
that the IDP intends to address is to introduce better information
earlier in the design process, and to avoid poor performance and
high operating costs coming as a surprise to a client, on opening day
(Larsson 2004). The IDP provides an alternative to the “prescriptive”
approach offered by many of the design guides and green building
rating programs. The consulting phases (schematic design, design
development, and so on) don’t change. “What does change however is
how the work gets done in each phase and how the team moves from one phase
to the next.” (Zimmerman 2006, 6, 9) Proponents of the IDP argue that
investment in a competent design team provides the best yield to the
client or investor (IEA 2003). The IDP process is described as goal-
driven, inclusive, holistic and “just plain fun”. (Zimmerman 2006, 6)

The key elements that distinguish IDP from earlier service-type
institutional practice are:

e There are more “feedback loops”, exchanging information
between the architect and the other members of the design
team, particularly early in the schematic stage.

e Performance goals are established by consensus of all members
of the team, in consultation with the client. They are made
explicit and tangible, early in the process, and are revisited at

* author’s experience in consulting practice in Ontario 1983-2005.
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Figure 3.3.6
Framing better questions -
the key challenge in “IDP”

(Zimmerman 2006)

every stage, and they include specific targets for energy use.

e There is sustained involvement of a new specialist(s) in energy
design and/or energy simulation.

* There is short-term involvement of other specialists who may
be new to the team, such as daylighting, comfort, or biology.

e Post-occupancy evaluation is conducted in relation to the
performance targets that were established at the outset.

The IDP most likely will play a part in the realization of a “new
normal” in North American architecture. However, commentators
have identified a few particular challenges to architects wishing to
adopt the IDP approach. One has to do with “forsaking the ego for the
eco” (Reed 2004). A designer of the egocentric variety may not wish
to be seen to have practiced poorly in the past, or to be introduced as
in need of fresh learning. * Also, there may be a perception that IDP
portends a loss of “creative control”, which Zimmerman counters thus:

“IDP sessions are generally challenging, creative, and personally
rewarding. By setting “stretch goals” and finding novel ways to
reach them, creativity is unleashed in ways that conventional design
rarely allows for. I have seen battle-weary professionals become
enthusiastic at what they can do in this context. People rediscover
why they joined the profession in the first place.” (2006, 6)

* Personal communication with Bob Berkebile of BNIM Architects, August, 2003.
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In the “green” literature, this idea of enhanced collaboration takes
centre stage (see Buchanan 2005). However, many architects believe
themselves already adept at integrating. Also, architects are admired,
from outside the profession for their skill in facilitating group problem-
solving (Malin 2005). For example, one architect argues:

“Architects have the intellectual and educational framework and the
team-building skills to conceive buildings in an integrated fashion
with high intellectual equity, employing multidisciplinary teams.
These “architectural traits” are profoundly different from the reductive
thinking that characterizes the scientificlengineering approach.”
(Croxton 1997)

However, when it comes to “sustainable design”, there is a
persistent challenge that architects feel, that comes up often in
conversation, but does not appear in the IDP literature. Architect
JoAnn McCallum puts it this way:

“If the recent financial crisis has taught us anything, it must surely
be that you cannot transfer risk. Nor can you download it, bury

it, or hide it. The more fractured, less visible it becomes, the more
exponentially dangerous. ... There is tremendous inertia (and risk,
both perceived and real) to exploring the potential savings associated
with system integration. It is easier to understand building systems
as separate and distinct silos and to size/specify them accordingly. As
architects we must continually try to find the relationships between
systems, in order to know the right questions to ask. Demanding
that our clients and consultants think beyond their own specific area
of knowledge is exceptionally challenging...” (Ross 2008)

As well as co-ordinating the work of the design team, an architect
must be able to integrate the technical with the more human concerns
“within her (or his) own head”. An outline of just one phase is
illustrated in Figure 3.3.6. The key challenges are to frame effective
questions, from the earliest stages, and to incorporate the answers into
an effective whole design. This is the challenge that the information
derived through the research in Chapters 4 and 5 may help to address.
The Director of Architectural Practice at Arup Associates in London,
who has been doing so for 40 years, says:

“In our studio .... it is proving possible to assimilate and consider
a broad range of complex ideas, which reflect not only an aesthetic
sensibility, but a real recognition of the imperatives that face us.
... We need to reflect on whether our projects are fulfilling their
potential for those that use and enjoy them, and for society and the
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environment generally. By thinking in this way, we can liberate the
true creativity of designers to create non-formulaic approaches with
skill and breadth of knowledge, humility and a committed sense of
purpose as to how buildings can affect people and their environment,
context and culture for the better.” (Beaven 2008) *

Public advocacy for “sustainable design”

As management guru Tom Peters says, “practice is what you mean
to stand for” (1999, 14). So, despite the measurable lack of experience
with realizing a “green building”, many architects today believe that
lowering the environmental loads of a building is an urgent goal to
meet, and are prepared to say so in public.

Advocacy is part of professional culture; many architects, like
those in other lines of work, view advocacy for some issues of
importance to the public as one of their professional obligations.

For instance, within the pages of professional journals, architects
routinely encourage one another to speak up, in support of specific
design values (such as putting a priority on pedestrian-friendly
urban streetscapes), or to demonstrate the “value-added” by the way
architects go about their work. A recent article typifies this kind of
urging:

“There is growing evidence that architects are skillfully forging
alliances in the realm of politics, policy and education. And there
appears to be an increasing awareness of what architects can

offer in the civic arena. ... In a general sense, the skills architects
practice virtually every day make them especially effective in public
service: a capacity for synthetic vision, problem solving, and group
facilitation.” (Pressman 2000)

In fact, the professional Codes of Ethics issued by architectural
licensing bodies “usually provide that members should adopt an active role
in extending the effectiveness of the profession” (McLachlin and Wallace
1987, 44). Advocacy in general — and benevolence toward the natural
environment, in particular — is supported, in the Codes of Ethics of the
American Institute of Architects (AIA) and the Union Internationale
des Architectes (UIA). Advocacy on behalf of the improvement of
natural habitats is held as an ethical standard, to which members are
encouraged to aspire. One example of such a standard reads as follows:

* See also Mike_Beaven.mp3 at http:/ / www.aruponline.co.uk / podcasts / arup_podcast,
accessed 30 March, 2009

142



“Members should continually seek to raise the standards of aesthetic
excellence, architectural education, research, training, and practice.
... Members should respect and help conserve their natural and
cultural heritage while striving to improve the environment and the
quality of life within it.” (AIA 2004, 1)

It is important to note that the AIA and UIA codes include such
entries as “standards” not “rules of conduct”; that is, failing to uphold
these standards does not constitute grounds for disciplinary action, or
termination of a license to practice. These invocations simply indicate
that there is, at present, a generalized institutional support for the
idea that an individual architect ought to advocate, for public policies
that lead to the reduction of loads imposed by buildings upon natural
systems.

In Ontario, the ethical standards to which architects must adhere
are not structured to convey generalized standards or aspirations, in
the manner of the AIA and UIA codes. Currently, the applicable law
defines only the varieties of “professional misconduct” that may be
subject to disciplinary action. * However, the Ontario Association of
Architects now publicly states that it

“...supports the integration of sustainable design and green
building issues into the mainstream activities of the OAA and of its

ok

members.

On the strength of the evidence noted above, an architect’s role in
advocacy, for a range of issues, is assumed. It may be reasonable, then,
that climate change - an issue for which there is extensive scientific
evidence, that public opinion polls suggest is considered urgent by a
majority of Canadians, and that has to do with the design of buildings
- is an interest for which architects will advocate.

Since climate change is one of the highest-priority issues of the
day, and the building sector is a major consumer of energy and emitter
of greenhouse gases, then architects ought to be involved in this
discourse , and asking challenging questions about the future. Asking
—and eventually answering — these questions could help to re-direct
public policy toward a more “sustainable” path.

In 2008, the Ontario Association of Architects established a new
“Sustainable Built Environments” advisory committee, with a mandate

to:

* See the Regulation under The Architects Act, RR.O. 1990 O.Reg. 27, s. 42 (## to ##)
** See http:/ / www.oaa.on.ca, accessed 19 November, 2008
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“...define, analyse, review and assess areas which the OAA can focus
on (sic) in order to demonstrate leadership from the architectural
profession on this emerging area of practice which is of paramount
importance.” (OAA SBEC 2008)

This may sound promising. However, as mentioned earlier in this
section, there are unfortunate lapses into tedious moralizing discourse,
when architects pursue their role as public advocates for sustainable
design. The following examples are from the pages of a feature issue
on sustainability in The Irish Architect, and are characteristic of the
some of the rhetoric elsewhere in the architectural press:

“At the dawn of the 21° century, we have the opportunity to be part
of a new architectural movement, a movement that will be primarily
motivated by the needs of the society of tomorrow, a movement that
will emerge from the ... cranks ... the scientists ... and the ... 1990s
... finding ways of synthesizing the various strands of the green
movement of the late 20" century.” (Joyce 2003)

“And why do we need to change practice? Because it is widely
recognized that too many buildings (and works of civil engineering)
waste energy and water, are difficult to run efficiently, involved the
use of materials that were won from inappropriate sources, involved
far too much waste in their construction, were imposed on sites with
too little consideration for their neighbours and, sadly, are not very
pleasant places in which to live or work. What this idea means in
practice is still a matter of some debate but, in principle, it means
avoiding the pitfalls just listed.” (Venables 2003)

“...architects as leaders of the design team, often as the visionary,
have a professional duty to provide this leadership, to market
sustainable strategies and to make the client and the design team
aware of these issues.” (Brophy 2003)

Such entreaties to “join a movement”, and the casting of aspersions
on all that was accomplished in the decades just-past, contain echoes
of the manifestos of the early Modern era in architecture. This sort of
rhetoric does not necessarily add to the credibility of either the speaker
or the cause that is espoused. The last is perhaps the least prudent
expression, for a professional with a duty of care to the public. As yet
no “duty to market” is enshrined in the regulations, or codes of ethics,
for architects in Canada.

Fortunately, there are alternative ideas, and more balanced way
of expressing them. For instance, one antidote to the kind of urges
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expressed above may be found in The Joy of Sales Resistance (Berry
1992). Architect Richard Rogers uses much more moderate language,
and captures both the sense of growing civic concern about issues such
as climate change, and the complexity of the tasks that await designers,
saying:

“It would be good to imagine that we don’t have to experience a
major crisis in order to take some action. As a civil society we have
to be conscious of what is needed not just to maximize profit but

to maximize value. If we can fuse social concerns, technical and
structural innovation, and environmentally responsible design,

I believe we can create architecture that properly reflects the
requirements of the twenty-first century” (Gissen 2002, 173)

As shown in Section 3.1, the awareness of environmental issues,
and hence the expectations of the public are on the rise. This was
illustrated by a comment from a lay juror during the assessment of
projects for a recent design award in Ontario. After being asked to
appraise a number of projects under a discrete category of “green”
design, the juror asked, “why isn't every building required to be green?”*
In another venue, reflecting on a period of mid-career professional
renewal, American architect Bob Berkebile gives a more personal
example of this attitude:

“I asked what was the real impact of our designs on people? Do
we promote their well-being? Do we contribute to the health of the
neighborhood, and to the planet?” (Shulman 2006)

“Contributing” is very different from “joining a movement” or
assuming a “duty to market”. In light of the models for climate change
mitigation, suggested by the likes of Socolow and Pacala (in Section
3.1), “contributing” also is a more accurate description of what an
architect really can accomplish.

However, architects are in a position to make a contribution that is
not only symbolic, but also substantive. The editor of The Architectural
Review argues:

“A profession should offer the possibility of using its arduously won
knowledge to benefit society as well as individual clients. Professional
people are not only called to their life by the ability to draw and
count, cut kindly into bodies or make amazingly agile arquments.
They are trained at great expense in traditions that are distilled from
the work of their ancestors. All professional people have a wider

*juror’s comment, 2005 Awards of Excellence at the Ontario Association of Architects.
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responsibility than trousering their fees. .... There is so much to
learn: so much to explore. Instead of messing about with blobs and
similar formalistic stupidities, we should be inventing a fruitful
and generous future based on decency and forethought for our
successors.” (Davey 2003)

This overview has shown that all of an architect’s many roles
ought to be considered, with extra care, during the transition to “new
normal” practice.

* As astrategic advisor to the client, on a project with
“sustainable” goals, an architect would be well-advised to take
extra care to be impeccable with one’s words, to continue to
demand better-quality information, and to analyze it.

* Asanimaginative designer, one needs to acquire more
technical know-how, and greater interest in using it. The
literature clearly shows that the need for integration of
concerns is widespread among architects in North America
and the United Kingdom.

® As coordinator of the design team, the challenge is not just to
conduct more frequent meetings, but to make the meetings
more collaborative, and therefore more effective. Some
architects, who have been trying to accomplish this for some
time, express that one of the greatest challenges is to frame
high-quality questions that will provoke the team to innovate
well, and to contribute holistically. This may stem, in part,
from a lack of information about the impacts of the primary
architectural choices upon the work of the engineering
specialists. Integrating the design inputs of the consulting
team is one need; integrating thinking within the architect’s
own head is required to accomplish it.

¢ Finally, if one is really serious about being an advocate for an
authentic “new normal”, then one ought to speak publicly
of “sustainable design” from relevant experience and real
evidence, rather than from a position that is based only on
hope, however well-intentioned that hope may be.

By analyzing high-performance case studies to find best practices,
and by studying the power of design parameters, this study aims
to provide information that will point the way toward a positive
evolution in architects’ practices, in all four of the roles considered
here. In the absence of this kind of information, a degree of reliance
currently is placed on some emerging tools that purport to gauge how
much “sustainability” a design achieves. A critical appraisal of these
tools is next.
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3.4 HOW “SUCCESS” CURRENTLY IS MEASURED

Year after year, the complexity, sophistication, and number of “green
building” yardsticks increases - each defining “green” differently.
Today, issues of what to measure (and how to measure it) arise with
increasing frequency. A user of one of these new instruments may mea-
sure the wrong things - or may measure the right things, but prioritize
them poorly.

Remarks about the procedures involved in attaining a “label” -
and about the challenges facing the organizations that promote each
yardstick - are outside the scope of the present discussion. Instead,
an assessment is made here - on behalf of any designer who hopes to
realize the “interlocking attributes” of lowered environmental impact
and elevated human experience. The question is, how much do these
tools help in such an endeavour?

The following review shows what can be measured today, and
what often is overlooked. It is not an argument in favour of one system
in preference to another. A comparative analysis shows that each
of these tools has certain flaws. If a level of professional skepticism
is maintained, about building rating as an exploit, then architects
and building owners may be better able to recognize the inherent
limitations in any particular system.

Of the yardsticks surveyed, four are focused entirely on energy,
six are so-called “whole building” measurement tools, and two are
“green design” awards programs. These were chosen because they
all have been used for some time, to measure the “green-ness” of
non-residential buildings. Stakeholders in the institutional building
sector - including designers, clients, builders and regulatory agencies
—have used them on real projects. Most of these are everyday tools for
everyday practice. They come from various countries, and arise from
within various professional disciplines — so they represent a range
of approaches to the challenge of appraising and comparing “green”
buildings.

Questions about new tools, that arise in design consulting practice
When considering the adoption of any new tool within a business, an
architect would weigh the answers to a number of questions, such as:

e what are we trying to do with this tool?

e what value does it help us offer our clients?
e does it help us work with our collaborators (i.e. engineers)?
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e what learning curve is required to use this tool?
* how long is it likely to be in service? and
e do we already have a tool that will do this job?

Unfortunately, when considering today’s green building
yardsticks, an architect also must assess whether the thing functions
properly. The best of intentions may have been present when these
tools were conceived, but many of them have been launched into the
world, under a “deploy then fix” mandate. This is evident by tracing
the history of a single tool - such as LEED or SBTool - and counting the
number of versions that have been released over the last ten years.

Architect’s clients look at new tools in terms of the costs and
benefits to their businesses, as well. For a public institution, “cost”
may include political headache as well as hard currency. And
“benefit” may range from goodwill or marketing advantage to actual
high performance. When invited to consider using a green building
measurement tool in an upcoming project, experienced clients in
Greater Toronto Area (GTA) municipalities most often ask:

e Will this tool support — or fight - effective decision-making in
this project? (Will it slow us down?), and

e Will using this tool incur added costs and/or bring in more
revenue in this project?*

Sometimes clients also ask:

e Does this yardstick suggest design strategies (or products) that
are applicable (or not applicable) in our project? Do we want
more flexibility, or does the yardstick force us in one direction?

e Does this yardstick tip the balance between our growing
concerns about the environment and the usual concerns that
are essential in our business (e.g. functionality, durability,
community message)? Does “green” compete with “our
business”, or can both be satisfied? **

Clients who have considered environmental issues for longer — the
“deep greens” — will go even further, and ask:

e What creates “sustainability” - for us? (Is it measured by this
yardstick? Is the measurement weighted appropriately?)

* These questions were posed by an experienced, senior representative of the City of
Toronto Economic Development, Culture & Tourism, in telephone conversation with the
author, in July, 2005

** Author’s personal experience in practice in Toronto, during 2003-2005.
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If measuring the environmental impact is an important goal in a
proposed project, architects and engineers may ask, “which yardstick
should we apply to this circumstance?” Will it be ...

e the one that's easiest to pick up?

e the one “that everybody’s using”? (who is “everybody”?)

e the one that suits a stakeholder’s agenda best?

e the one that is most defensible, in case of a claim of
negligence? or

e the one that helps us to make a substantive difference in the
impact of our work on the well-being of the public and the
natural environment?

An evaluation of the tools in follows. First is a description of three
types of yardstick: energy-use predictors, “whole-building” rating
systems, and “green building” design awards programs. Next, several
recurring problems with today’s tools are identified. This section
closes with a compilation of comments, from the literature, about
the challenges inherent in the overall enterprise of measuring “green
building” - plus a few predictions about what the future may hold.

A summary of the authorship, origin and current usage of today’s
yardsticks is presented in Figure 3.4.1(overleaf).

Yardstick Type 1: Energy-use predictors.

Many North American consumers recognize the U.S. EPA’s “Energy
Star” rating, in association with refrigerators and other appliances. But
it can apply to a whole building, too (US EPA 2007). Using the web-
based Energy Star Target Finder, a designer can establish a target for
any reasonably typical, non-residential project, such as an office build-
ing, school, courthouse, grocery store, or warehouse. The EnergyStar
target rating shows two values: the target energy use (in kBTU/sf/
year) and the corresponding CO, emissions (in Tons/year). The Target
Finder is made for use in the first days of the schematic design stage. It
helps set goals — but it offers no advice as to how to reach them.

A close relative of the US EPA’s “EnergyStar” is Canada’s
“Screening Tool for New Building Design” (NRCan OEE 2008).* Also
web-based, this yardstick yields an estimate of the annual energy use
and CO, emissions of a schematic design.

* This instrument was known as the “CBIP Screening Tool” when the Commercial Build-
ings Incentive Program (CBIP) was underway. Although the program it was meant to
serve was terminated (with the change in party leadership of the Federal Government, in
2006), the Screening Tool has remained available, online. It was re-named during 2008.
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number of projects to

reputed academics

“yardstick” source name origin source type June 2007
U.S. Environ’l Protection
E;e;fsztar Target Agency (EPA), and U.S. é‘gg;) U.S. |Federal Govt. agencies not tracked
Dept. of Energy (DOE)
%’ fc:el\?nxlg:fi(;?ilin Nat’] Resources Cda Federal Govt. agency approx. 1,000 received
o [()’esi en (CBIP Sc% (NRCan), Commerical 1996 | Cda [dedicated to supply-side fallants o
E’n Tool)g ‘|Bldgs Incentive Program mgmt of energy sources &
v
=
= 1-James J. Hirsch & 1pre- | 1US. rivately owned software not tracked; thousands
5 |eQuest & DOE2 |Associates for U.S. 1990 2| 2 Aus gusineszes of users in North
E: Dept. of Energy 2000 | /UK. America
Athena not-for-profit corp, funded by
Env1ronme.nta1 Athena Institute pre-1997[ Cda donatlons from industry not tracked
Impact Estimator assoc’ns (construc product
ver. 3.0.3 manufacturers)
LEED Ca ver. 1.0 Canadfi Green B‘uilding 2004 not-fmj—proﬁt corp, with (6]?11; ZCOci)e;)?(l)(l)(;HEg;
(sim. to U.S. 2.1) Council (franchise of (1999) U.S. |committee governance 1,240 U.S. (Oct. 2008)
USGBQO) structure .
NC only
BREEAM (Offices 100,000 in U.K. -
2006 Building Research publicly traded corp, owned [includes all units of
Design+Procure. Es tablis%lm?;et (];RE) 1988 | UK. |by charitable trust, employs [many multiple-
Pre-Assessment ~650 archts, eng’rs, sci’sts residential
Estimator) developments
R . . non-profit org. with )
"%0 SBTool 2007 Internatlonal‘ Institute international Board of from Canada: .## fully
£ |(torment for the Sustainable 1996 | Cda+ |Directors: managin measured projects plus
= y Built Environment ! N8 ## posters; from all
‘5 |GBTool) .. Secretariat located in Ottawa, .
@ (iiSBE) ON. Cda countries: ##
" ,
= Japan Ministry of Land,
= Japan Sustainable Infrastructure, Transport &
o 2COAOZ)B EE (NC Building Consortium |pre-2004| Japan |academics; current chair is ?
g (JSBQ) Prof. at Keio U; U of Tokyo
2 and Hokkaido IT
I(’;(f:te- n Globes (w1 The Green Building 199 Cda & |non-profit org, governed by a 5
Construction) Initiative (GBI) U.S. |Board of Directors )
BOMA (Canada) |Building Owners & i‘re:;illzzzyaiidsocmtmn o more than 325 across
BESt (formerly |Managers Association 2005 Cda . .
“Go Green”) (BOMA) Canada commercial/ multi-res Canada
property owners
American committee of member arch’ts
Institute of . in 49 chapters; volunteer jury
%= JArchitects “Top g:;g):z:z::ee on the 1997 | US. |is different each year; consists|approx. 85
%n Ten Green” of practicing arch’ts, eng’rs,
A |Award arch’l critics
. fdtn. established by .
) -
g Holcim Foundation for HQ multinat’l corp that produces i?oirc;a:;isior?sl? ela;?;lf >
& |Holcim Awards (sustainable 2004 Swit, cement & concrete products; "acknow%e dee d{)@z
construction “ jury in each region primary ,,g
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Very simple inputs are required to use these estimators. For the
Energy Star Target Finder the only requirements are: building size,
type, number of occupants, and zip code. The NRCan Screening Tool
requires a bit more technical detail, such as: the thermal resistance of
the enclosure, local fuel rates, the efficiency of equipment, and lighting
power density. To many architects, these details would seem to belong
in the normal purview of the mechanical engineer - and would seem
not to be among the architect’s concerns. This is unfortunate, because
the Screening Tool — while not as finely tuned as a detailed energy
model - is accurate enough to help an architect quickly assess the
energy conservation potential that is inherent in a schematic design
concept.

The NRCan Screening Tool predicts how a design will perform,
relative to a reference building that meets the minimum requirements
of Canada’s Model National Energy Code (MNECB). The EnergyStar
Target Finder relates the contemplated building to a database of
existing buildings of similar size and occupancy, at the same U.S. Zip
Code. Both the Energy Star Target Finder and the Screening Tool gauge
a design in comparison to “average practice”, and both of these tools
express greenhouse gas emissions and energy performance, “front and
centre”, in absolute numerical terms. But neither offers a clear way of
testing the potential impact of design parameters such as overall form,
orientation of the building, or orientation of glazing.

More sophisticated predictions of the behaviour of a design,
through the year, are attainable using software programs such as
DOE2, and its Canadian cousin, EE4. Both require an experienced,
specialized technical operator, and extended time to generate an
estimate of energy use and greenhouse gas emissions. The required
inputs demand that the design is advanced well past the schematic
stage. Also, the estimation of several design options is very time
consuming. For these reasons, it is difficult to imagine a design
architect using either DOE2 or EE4.

However, there are other programs that are more user-friendly for
architects — such as eQuest, Ecotect, and EnergyPlus. For reasons that
are explained in detail in Chapter 3, the Quick Energy Simulation Tool,
“eQuest” is used in this study (JJH 2007). It requires more numerous
technical inputs than the Target Finder or Screening Tool, but it
provides defaults that represent common practice in North American
construction today. It accepts the input of building shape and
orientation, as well as glazing orientation. Multiple iterations of eQuest
models are easy and swift to perform. Absolute energy use is presented
as the result of each run. This tool was designed for architects, and it is
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usage of “green building
yardsticks”, as of June, 2007

(starting at the top: US EPA
2007, NRCan OEE 2007,

JJH 2007, Athena SMI 2007,
CaGBC 2004, BRE 2007, Lars-
son 2007a, J]SBC 2007, GBI
2007, BOMA BESt 2008, AIA
COTE 2006, Holcim 2008)



Figure 3.4.2

LEEDCa v1.0 offers up to
29% of its total points under
“Energy Use & Atmosphere”,
although reductions in GHG
Emissions are NOT given
credit (CaGBC 2004)
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Figure 3.4.3
LEED v3,

... released in the US offers
up to 31% of its total points
for “Energy + Atmosphere”
(USGBC 2008)

5% TMOSPHERE

well-suited to use during the schematic design phase
by a design generalist.

The Athena Environmental Impact Estimator
(Athena SMI 2007) can be used to measure the impact
of a building, over its entire life cycle. The Estimator
contains a database of the embodied energy of
materials and assemblies typically used in North
American construction. Using input from one of the
energy use estimators (such as eQuest), Athena also
can calculate the pollution emissions over the total life
cycle of a building. It is a useful complement to the
other energy-use predictors.

Yardstick Type 2: So-called “whole building” check-
lists

Using energy and emitting pollutants are significant
ways that buildings impose loads upon natural eco-
systems — but they are not the only ways. Questions of
the overall “fit” of buildings into the natural world are
the subject of yardsticks that purport to tally “whole
building” performance in a numerical “score”. In
North American architectural practice, The Leadership
in Energy and Environmental Design (LEED) check-
list currently is the most recognizable example of this

type.

A comparison of LEED to its closest relatives -
particularly the Building Research Establishment
Environmental Assessment Method (BREEAM) and
Green Globes - raises questions about how to appraise
whether a “whole building” design is “green”. Each
of the systems reviewed here puts a different level of
priority on energy and pollution, within the “whole-
building” performance pie. The weight of energy
use (red wedge) and greenhouse gas emissions
(yellow wedge) - as compared to other important
environmental impacts, such as water and resource
use - is shown in Figures 3.4.2 through 3.4.9. (Since the
environmental loads are grouped differently in each
system, this comparison is somewhat crude, but it
begins to put the intentions of the various systems into
perspective.)
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The primary benefit of the LEED checklist - for
designers and others in the construction industry - is
that it is very easy to use. In fact it can be applied
within minutes of a first reading. A preliminary
measurement can be made in the early phase of
schematic design, and can be done with very little
“green building” expertise. The LEED reference
guide is instructive to architects entering “green”
practice, wishing to be introduced to a wide gamut of
environmental concerns. Also, through its extensive
marketing of LEED tools, the United States Green
Building Council (USGBC) has captured the interest
of product manufacturers and builders, bringing
“green” concerns into the mainstream of commercial
and institutional construction in North America. Their
nascent interest is making new alternatives available
to designers - particularly with respect to items that
can be specified, such as interior finish materials and
fixtures.

The allocation of points in the current Canadian
version (LEED-Ca ver. 1.0) is shown in Figure 3.4.2
(CaGBC 2004). At the time of writing, in the US,
“LEED v3” was in the final stages of review; the
allocation of points in the draft US version is shown in
Figure 3.4.3 (USGBC 2008).* Note that percentage of
points for Energy and GHG Emissions has increased,
but only slightly.

With respect to energy-use and GHG emissions,
important caveats about what is measured, using
LEED, are as follows:

e Of the six “whole building” yardsticks
examined here, LEED allocates the fewest
points to energy-use and pollution - by a
substantial margin.

e The LEED checklist is applied uniformly in all
climates. Whether the project is in Regina or

* The Canadian checklist analyzed here, LEEDCa 1.0 corresponds
most closely to the U.S. LEED ver. 2.1, although it contains two im-
portant variations - an added credit for “durability” and a different
reference standard for energy use. As of October, 2009, the CaGBC
had not announced to what extent its next upgrade would follow
the US LEED v3 model.
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Figure 3.4.4

BREEAM offers up to 46% of
its total points under “Energy
+ Transport” and “Pollution”,
giving credit for reductions in
GHG emissions in addition to
credit earned for reductions in
fossil-fuel use (BRE 2007)
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Figure 3.4.5
Green Globes

... offers up to 43% of its total
points under “Energy” and
“Emissions” (GBI 2007)
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Figure 3.4.6
BOMA Canada’s BESt

... program requires per-
formance, with respect to 5
categories (BOMA 2008)

Miami, the score is tallied as if the issues were of equal weight
in both places - although the amount and type of energy used
various considerably, from one location to another.

The reference standards in LEED are an aggregate of building
regulations, and enviro-friendly bylaws, drawn from diverse
jurisdictions, all around North America. The hypothetical
“near-market” building, which a LEED-certified building is
said to be better-than, is a “fuzzy” baseline - slightly-better-
than-average practice in a place that does not exist. *

The “energy use” figures required to obtain a LEED rating
are predictions only — none of its many versions awards real
performance, during occupancy. (Gifford 2008) **

Finally, points are earned in LEED (US) for saving energy
costs, rather than saving energy consumption. *** This may
favour, for instance, an all-electric design (call it A) in a region
where electricity rates are high (more cost savings means more
LEED points). That is, a design in the same region, using a
blend of energy sources (call it B) would save less cost, and
therefore earn less credit in LEED, even if the total energy
consumption of A and B was the same. The added layer of
calculation obscures the comparison of buildings, and does not
necessarily contribute to lower-load design.

The Building Research Establishment Environmental Assessment
Method (BREEAM) - which originates in the U.K. - is the parent
of LEED. BREEAM is said to be the most widely used and longest
established environmental assessment tool for buildings in the
world (BRE 2007). The allocation of points to the main categories of
environmental load in BREEAM Offices 2006 Design + Procurement
Pre-Assessment Estimator is shown in Figure 3.4.4.

* For instance, the LEEDCa NC 1.0 invokes the Centre for Resource Solutions” Green-

E Product Certification as a benchmark for Green Power, and the State of California’s
South Coast Air Quality Management District’s Rule 1168 (SCAQMD Oct 2003), as a
benchmark for low-VOC adhesives and sealants. Neither of these is applicable law in
any Canadian jurisdiction.

**In 2008, the USGBC released a study (NBI 2008) of the energy actually used in LEED-
certified buildings, after occupancy. Gifford criticized the methodology, the study
findings, and the way LEED awards points for energy use (2008). A formal rebuttal to
Gifford's article was posted on a blog hosted by Building Green (Malin 2008), and this
was followed by a missive from the USGBC to all Chapter Leaders (USGBC 2008), to
reinforce the defense against Gifford’s critique. This discussion - which echoes senti-
ments expressed elsewhere - is ongoing at the time of writing.(Schendler 2005, Horst and
Todd 2008).

*** In LEEDCa, savings in energy consumption may earn credit, if using the MNECB as
the reference standard.
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The LEED and BREEAM lists are similar in scope, way of
measuring, and associated processes. The BREEAM checklist - unlike
the LEED list - can be applied to a building at any stage in its life cycle
(pre-design and operations phases included). In a BREEAM-scored
building, a design team has considerable latitude in the choice of issues
to be addressed - just as it has, using LEED. But, in BREEAM, there is
a higher priority put on energy efficiency and pollution effects than in
LEED. A designer must pay serious attention to the energy question, in
order to earn even a minimum BREEAM rating.

In BREEAM, credit is given with direct reference to the needs
of specific ecosystems. For instance, in the “Land-Use” category, the
ecological impact of a proposed design is calculated based on the
area of habitat and number of species displaced, using BREEAM's
“ecological value calculator”. And, in the “Pollution” category, the
global warming potential (GWP) of refrigerants and insulation
materials, as well as absolute rates of NO, emissions must be proved,
with evidence, in order to earn points.

Green Globes (formerly known as GreenLeaf) is another North
American offspring of BREEAM. The allocation of points to the main
categories in Green Globes is shown in Figure 3.4.5. Using Green
Globes, more weight is put on energy performance than in LEED,
but less than in BREEAM. Green Globes is more prescriptive about
the means by which energy efficiency is accomplished than any of
the other systems. For instance, using Green Globes, a building, if it
is situated with its long flanks facing north and south can earn extra
points, apart from any energy-efficiency credit it earns (GBI 2007).

The Building Managers” and Owners’ Association of Canada’s
(BOMA Canada) BESt labelling system (formerly known as “Go
Green”) takes a different approach to measuring “whole buildings”

— focussing on existing operations in large commercial buildings.

The BOMA BESt rating systems is the only one so far identified that
requires periodic re-certification, as an essential practice. Every three
years, a building operator is required to re-apply for re-inspection —

or lose the right to advertise compliance with the program (BOMA
2008). Hundreds of buildings, constructed in earlier decades, in the
financial cores of cities across Canada, are achieving a BESt label. This
is an important addition to the suite of available labelling systems -
addressing key “non-design”, or operations issues. The criteria used in
BOMA BESt are listed in Figure 3.4.6.

One complaint that designers often make - about the “whole
building” green yardsticks in general — is that they don’t typically
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Figure 3.4.7
SBTool

... offers up to 46% of

its total points funder
“Energy+Resource Consump-
tion” and “Environmental
Loadings” (the latter includes
GHG Emissions) (Larsson
2007)
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recognize architectural quality. In the words of one
architect, “I want to be able to deduct points for bad
design and sprawl!” * Using the LEED, BREEAM,
Green Globes, or Go Green yardsticks, qualitative
aspects are rewarded - but in an extremely limited
way. The only qualities measured are those that can
be gauged against a simple numerical scale (such as
indoor temperature range, distance from a workstation
to a window, quantity of daylight, noise levels, and
turnover rate of fresh air.) While these are important
metrics, they represent only a fraction of the full
spectrum of qualities that design can offer.

In two additional yardsticks, attempts are made
to include an appraisal of qualitative aspects of design
- within the numeric “score” that they present. Both
SBTool and CASBEE begin by measuring many of the
same things as the other “whole building” yardsticks
- but both go much further. In addition, these tools try
to evaluate a building in terms of both environmental
load and satisfactoriness to a range of human wants
and needs. Both emanate from academia; SBTool is
the standard employed to compare buildings (post-
occupancy) in the International Green Building
Challenge.

SBTool may be described as a flexible framework,
rather than a fixed yardstick, because it allows
individual users to customize the number of
parameters to be measured, and the proportioning
of points, to suit a particular climate and locale. The
allocation of points to the main categories in SBTool
(customized for Ottawa, Canada) are shown in Figure
3.4.7.** The developers of SBTool state,

“Even in regions where other systems, such as
BREEAM or LEED, are predominant, SBTool
can play a very useful role in helping large
organizations to set performance requirements
for their building portfolios. In this role, the

* audience member at a presentation at the Ontario Association of
Architects (OAA) Conference in June, 2003.

** In both SBTool and CASBEE, for each of these “soft” issues, a de-
scriptive phrase that most closely matches the qualities of the design
may be chosen from a range expressed on the yardstick. A score —
low, medium, or high — then results.
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wider scope of SBTool and its ease of adapting to
local conditions - even down to a municipality or
university campus - makes it a more relevant and
finely graduated instrument than other commercial
systems.” (Larrson 2007b)

In SBTool, the score is presented as a number.
Unlike other systems, this number rates a wide gamut
of qualities, under categories such as “Cultural &
Perceptual” and “Socio-Economic”.

Using SBTool, a few of the technical limitations
identified above, with respect to the LEEDCa checklist
are avoided. For instance, the baseline standards are
selected for each region, or for a particular portfolio of
buildings. Yet, by allowing not only climate-specific
but client-specific weightings, SBTool raises a question
as to how far customization can go, before the system
fails to uphold a “standard”.

A research-based yardstick from Japan, the
Comprehensive Assessment System of Building
Environmental Efficiency (CASBEE) distinguishes
itself by presenting its score in a way that is radically
different from all of the other yardsticks (see Figs.
3.4.8 and 3.4.9). In CASBEE, the quality achieved
(Q) is registered as one axis of a graph, while the
environmental load (L) is the other axis. CASBEE
includes the category, “Outdoor environment”, in
which ratings are given for issues such as biosphere
preservation, townscape, and local character. And,
under “Service quality”, ratings are given for qualities
such as functionality, durability, and adaptability.

At present, SBTool and CASBEE have the
following disadvantages, in comparison to the LEED-
BREEAM family:

* both are more challenging to learn (they are

intended for research, not consulting practice),

e in North America, there is some organizational

support for SBTool, but none for CASBEE, and

* their international focus may lower their

perceived value to some North American
municipalities.
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2007)
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Figure 3.4.10
Criteria used in judging the
AIA Top Ten Green Award

... of which the weighting is
not disclosed

(AIA COTE 2006)

The Type 2, “whole-building” rating tools are at
mid-spectrum - with Type 1, “energy-use predictors” on
one side, and Type 3, “green design awards programs”
on the other. The energy-use predictors typically do not
gauge architectural quality, but the green design awards
programs, in some cases, gauge energy use.

Yardstick Type 3: “Green design” Awards programs

The annual AIA Top Ten Green list and the triennial
Holcim Awards for Sustainable Construction currently
are the most widely recognized yardsticks of this type, in
North America. And - among the awards and exhibitions
that have celebrated “green” buildings for their overall
design excellence, to date - these two are the most trans-
parent about the criteria used to select the projects that
they recognize. Both acknowledge that measured energy
performance is a very important aspect of “green” de-
sign.

While the focus on infrastructure in the Holcim
awards fills an important gap, it is not the subject of this
study. And, the worldwide nature of Holcim means that
relatively few of its awards are made in cold climates.

With respect to this research, the AIA Top Ten
Green program is the more relevant of the two. First, it
has been established for longer than Holcim (11 years,
as compared to 3). Second, its criteria include energy
metrics.

The criteria in AIA Top Ten Green (listed in Figure
3.4.10) have been applied with reasonable consistency,
since 1997. Energy use data (predicted or actual) is
required, in addition to design commentary. And,
judging by the growing number of applicants each year,
this awards program is reasonably well accepted among
consulting practitioners of architecture and engineering
in the U.S. and Canada. The Holcim program requires
only the submission of qualitative descriptions, not
metrics in the application package (see Figure 3.4.11).

In the spirit of the “interlocking attributes”, the

competition brief for the AIA Top Ten, the Committee on
the Environment (COTE) states:
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“COTE recognizes that great design includes
environmental, technical, and aesthetic excellence.
Stewardship, performance, and inspiration are
inseparable.” (AIA COTE 2007)

The AIA Top Ten Green submission requirements
demand both metrics and qualitative description, but
the COTE does not disclose how any of the criteria are
weighted. Qualitative descriptions required of AIA Top
Ten contenders include:

* how the architectural expression demonstrates
the sustainable design intent,

* how the design promotes regional and
community identity,

e how the development of the site responds to its
ecological context,

e what the most important issues to address for
the specific climate (leading to passive design
strategies),

e why the project is likely to continue thriving far
into the future, and

e how collaboration with the community
contributed to the success of the design.

Winners of the AIA Top Ten Award are deemed,
by a jury of professionals, as significant designs that
are both “low-load” and “high-satisfaction”. All of the
AIA Top Ten Green projects have been measured by one
of the other yardsticks (such as Energy Star, LEED or
GBTool). Because most projects recognized by the ATA
Top Ten Green program are fully documented, their
energy performance is revealed - showing the full range
of what design can do. The roster of AIA Top Ten Green
Award winners was helpful in selecting the case studies
to be analyzed in Chapter 4.

Problems with today’s yardsticks

No measurement tool is available today - to the North
American designer of “green” non-residential build-
ings - that provides a well-balanced appraisal of both the
environmental impact and the general satisfactoriness

of an architectural design. Most tools favour one side of
the equation or the other; some are focussed narrowly on
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Criteria used in judging the
Holcim Awards
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tion of the jury of the day
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measuring energy use, while others try to gauge “hu-
man satisfaction”, using a variety of methods.

Also, these instruments suffer from a common
confusion: the means of attaining a goal sometimes is
mistaken for the goal itself. For example, a designer
(or a developer) may list “reach a high rating” among
the other goals of a future project. Yet, if the true
goal is to “reduce environmental damage”, then the
act of “reaching a high rating” is just one of several
navigational aides. The problem seems to be most severe
when the “whole building” yardsticks — the LEED
checklist and others - are adopted.

A critique of the measurement tools (summarized
in Figure 3.4.12) shows what each yardstick helps
(or fails to help) a designer do, and provides basic
information about the contexts in which each may be
used. The overall inconsistency suggests that reliance
on the today’s yardsticks for research purposes would
be unnecessarily limiting - and that methods outside
today’s yardsticks must be employed in order to
understand the fundamental principles of “low-load”
design.

Comparing the systems in this way reveals several
specific problems with measuring “green-ness”,
as an exploit - and with the yardsticks as presently
constituted. Six problems are outlined below. Each
problem can be seen in more than one yardsticks - all
of which are competing for traction in the construction
industry. The number and range of these problems
suggests that consulting architects and their clients
would be well advised to continue to draw on a wider
frame of reference — about environmental impacts — than
that contained within the language of any one yardstick,
always maintaining a healthy professional skepticism,
and a focus on known fundamentals.
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Figure 3.4.13
Predicted energy perfor-
mance of relevant buildings

that were awarded CBIP
grants
(NRCan 2007)
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Real effect of program incentives
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Problem #1:

Buildings that are not very energy-efficient are celebrated as “green”
In North America today, it is possible — in fact fairly probable — that

a “green” rating on a building does not indicate that the building is
energy-efficient. The following shows the track record of the most rel-
evant programs for which the most complete data is available - CBIP,
LEED in Canada, and the AIA Top Ten Green Award. The number of
buildings so far involved in these programs, and the energy-efficiency
promised, is summarized in Figure 3.4.14.

The roster of 1,018 projects that were granted money under the
Commercial Buildings Incentive Program (CBIP) shows a wide range
of expectations - from 25% to 81% less energy use than a Model
National Energy Code (MNECB) “reference building”. In Figure 3.4.13,
the predicted performance of the building types more relevant to this
study is shown. The overall average was 36% better than MNECB.
Roughly one-third (372 projects) were predicted to perform at modest
improvement (25-30% better than MNECB); one-third (354 projects)
were predicted to perform between 30-40% better than MNECB; and
one-third (292 projects) were predicted to better the MNECB by more
than 40%. *

* The author was permitted, in 2007, by a representative of NRCan, to view an unpub-
lished roster of all CBIP projects - showing the predicted energy use of non-residential

buildings that received Federal Government grants, in loc