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* Examine three trends closely related to the built environment—
—and how long it takes to counteract such trends.

* Understand how to apply proven accelerants in your practice and professional
communities to

* Learn about , inspired by A Pattern
Language, that provide guidance to the work ahead.

* Gain an appreciation for the slow pace of change in an apprentice profession
and how g



Room Poll: Climate Change Leadership
Where will leadership come from to make buildings net-zero?

Federal policy

State and local codes

A/E community

Development and construction industry

- .
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Million metric tons of CO2 in U.S.
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Tracking the Pace of Social Change

Number of states that have removed a ban, by year
(Prohibition shows the number of states that enacted)

. Interracial marriage
- Prohibition

. Women's suffrage

. Abortion

. Same-sex marriage
. Recreational marijuana

=0 Federal action taken
=P No federal action

1920
18th Amendment

1967
Loving v. Virginia

2015
Obergefell v.
Hodges 'o

Legal in

rr 4 states

1920
19th Amendment 1973
States in US. Roe v. Wade
lr || 1 1 1 1 1 1 I 1 1
1787 1800 1825 1850 1875 1900 1925 1950 1975 2000 2015



Millennium Development Goals

In one generation, extreme poverty and hunger went down by 2/3 and child mortality by 1/2

1

&

ERADICATE
EXTREME POVERTY
AND HUNGER

Extreme poverty rate
in developing countries

9000000000
1990

9000000000
2015

2

ACHIEVE UNIVERSAL
PRIMARY EDUCATION

Global out-of-school children
of primary school age

2000 JAAAAAA
2o AAAMMAMA 5

million

SOURCE: The U.N. Millennium Goals Report (2015)

90% of countries have more
women in parliament since

. &

REDUCE
CHILD MORTALITY

Global number of deaths
of children under five

GLOBAL PROGRESS



A HISTORY OF CIVILIZATION
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Millions of Americans
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The U.S. sprawled for 2 generations, then slowed slightly

100

80

1900

1925 1950

U.S. Population

1975 2000 2025 2050

—— Urbanized U.S. Land

2075

2100

Projection

60

40

20

Urbanized U.S. Land (million acres)






- = - A~ g e

e B EE N gy W0 -
(s o5, o ook g o g‘i = ‘ﬁg ‘i 4 L o Gl Gl o G,

e




Obesity is a Global Epidemic, Yet to Peak Anywhere

/

Australia

35%

Mexico

Rate of obesity
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The U.S. Spends 8% GDP more on health care

20
United
States
16
France
12 Germany
Switzerland
Canada
Japan
UK
8 'Stgflsden
Australia
4
OECD Average in 2011= 9.3% of GDP
0
1980 1985 1990 1995 2000 2005 2010

Source: OECD Health Data 2013.
Produced by Veronique de Rugy, Mercatus Center at George Mason University.

Source: Journal of Health Economics






Cigs per capita smoked annually
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U.S. Cigarette Smoking
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How fast would we decarbonize if we reversed course at the pace of smoking?

CO2

N\
N\
N\
)

\ .
\\Smoklng
\

-
-
L.

— CO2 e Cigarette Smoking



How fast would we decarbonize if we reversed course at the pace of smoking?
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How can we change

?



Public Trust in Government

This trend began with Vietham and Watergate and has since been amplified by a campaign.

1960 1970 1980 1990 2000 2010 2020

Time —— Most of the time/ Just about always

NATIONAL THREATS



Gasoline ($/gallon)

Federal Gas Tax
Supporting a gas tax is seen as political suicide.
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NATIONAL BARRIERS
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THE PROCESS OF DEFINING LONG-
TERM GOALS AND MAPPING
BACKWARD TO IDENTIFY THE STEPS
NEEDED TO ACHIEVE THEM.



DEMOCRACY
IN

AMERICA

Alexis de Tocqueville




The Untapped Power of Private Groups
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A«I COUNTY 3,200
00
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NEIGHBORHOOD o Yo S e o
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< / R
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The Power of Face-to-Face Contact to Drive Change

Hedges g 95% CI
Block leader 82 [.49, 1.16]
Public commitment .60 [.18, 0.85]
Modelling E1 [.10, 0.71]
Group feedback 29 [-.07, 0.64]
Social comparison 13 [-.30, 0.57]
Social norms 10 [.04, 0.20]
small effect : <.30

medium effect : .36-.80
large effect . > .80 11



America’s Fears

A fear of others permeates our lives.

10% 17% 18% 30% 58%
Corruption of lllegal immigration Whites no longer Dying Talking to strangers
government officials majority

NATIONAL THREATS



ACCELERANTS

Heuristics
& Campaigns
Framing

Communities Liability
of &
Practice Ethics

Pilgrimage
Sites

PATTERNS

= FAST CHANGE

PATTERN
PROJECT
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A Theater of Life Collective

Effervescence

“Mobility in Walkable
Places

Neighborhood Self-Governing Stranded Carbon
Economy Neighborhoods

-

The New Health, Urban Waters Vibrant Density
Safety, & Welfare
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ACCELERANTS

Heuristics
&
Framing

Pilgrimage

Campaigns Sites

Liability
&
Ethics

Communities
of
Practice







GROUPS OF PEOPLE WHO SHARE A
CONCERN OR A PASSION FOR SOMETHING
THEY DO, LEARN HOW TO DO IT BETTER AS
THEY INTERACT, AND CARE ABOUT THEIR
SOCIAL STANDING WITHIN THE GROUP.



Proposed IECC Energy Efficiency Improvements
Shortening the shelf life of a typical LEED building to 6 years.
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Adoption of IECC Commercial After 5 Years by U.S. States & Territories

Adoptions appear to be slower in bad economies and with more aggressive steps

100 ....................................................
80 ....................................................
) 65%
.5 T T, SRR ————
o 47%
9
f B ol ooniosio i QR i o simime s AR o8
o 29%
2
20 ........................................
2004 2007 2010
Time
Energy Efficiency “Jump” 0% 2% 15%

TIME



Green Buildings that Voluntarily Exceed the IECC
A typical LEED building exceeds code by 25-30%

CUMULATIVE NUMBER OF PROJECTS WITH LEED OR
LBC CERTIFICATIONS, WORLDWIDE, 2000-2016.

A Lwving Bulding
Challenge
$
LEED pilot
o 50,000 launch
,'1,
0 O o '
1980 1990 2000 2010 2020 2030

[ime
LBC, 2030, PH, NZ LEED Buildings



Community of Practice, EE Buildings: 1980 to 2030

00000000000000000000000000000000000000

Architects build buildings
. / that exceed code...

LEED Buildings

That prove the feasibility of
projected code upgrades . ..

(projected) {projected)

ADOPTION OF COMMERCIAL ENERGY CODES THAT MEET
OR EXCEED ASHRAE 90.1 STANDARDS,U.S., 2009-2030.

And more aggressive codes

h_ | will be adopted more slowly

Generations

Decades






SPECIAL PLACES OR BUILDINGS THAT
DEMONSTRATE THE VIABILITY OF A
PREFERRED FUTURE.
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ARBY SJOSTAD

Stockholrﬁ, Sweden
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CHANGES IN PROFESSIONAL PRACTICE
RESULTING FROM THE PERCEIVED THREAT
OF LIABILITY, ASSOCIATED WITH NEW AND
EMERGING PROFESSIONAL STANDARDS OF
HEALTH, SAFETY AND WELFARE.



Deaths (per million people)

Annual fatalities related to the design of the built environment, U.S.

THE CURRENT HEALTH, SAFETY, AND WELFARE EJ

Building Collapse

1980 1985 1990 1995 2000 2005 2010 2015
Time
—— Building collapse = Fire

THEORY OF CHANGE



Smoking Rate and Fire Fatalities
In one generation, smoking deaths went down by 45% and fire deaths by 60%
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THE NEW HEALTH, SAFETY, AND WELFARE

Annual fatalities related to the design of the built environment, U.S.
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To improve public health, safety, and welfare in
buildings, make at least one required fire stair
open and inviting and start it in the lobby.

Climbing 20+ flights of stairs/wk lowered risk of stroke and death from all causes by 20%.

Scott Bernstein Open Stairs



End the race to build the world’s tallest buildings.

Just because you can doesn’t mean you should.

A TIMELINE OF THE WORLD'S TALLEST BUILDINGS 13 REASONS WHY MEGATALL BUILDINGS FAIL TO
800m UPHOLD THE NEW PUBLIC HEALTH, SAFETY, & WELFARE
700m
600m 7. Promotes physically-inactive lifestyles; discourages walking.
500m | u 2. Limited ability to build community or social capital.

2. “Adverse effects on mental and social health”
400m HEALTH I, More impersonal, less helping behavior, may account for suicides.
300m
200m
100m N 5. Street-oblivious; denies ‘eyes on the street.
| " &. “Crime and fear of crime are greater.”
1885 1890 1894 1899 1908 1909 1913 1930 1930 1931 1972 1974 1998 2004 2010 2018 . : . i
2 " . Lacks resilience; un-occupiable in case of power failure.
Home Empire Kingdom SAFETY
Insurance State Tower “. Conspicuous target.
Building Building

<. Oblivious to local climate and culture, hostile to sustainability.

0. Extremely energy intensive to build and operate.

. Misallocates development density away from street-scale vibrancy.
Create wind tunnels and cast long shadows.

WELFARE

1 2. Status-driven, rarely-occupied ‘trophy’ apartments for the superrich.

Doug Farr Supertalls
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Room Poll: Health Safety and Welfare

What issues should Health Safety and Welfare address?

==

Building collapse and life safety (status quo).
Walkable communities/sprawl prevention.
Active living/obesity prevention.

Energy efficiency above EE code requirements.
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THE NEW YORK TIMES BESTSELLER

THINKING,

\

N

FAST..SLOW

—

DANIEL

KAHNEMAN

WINNER OF THE NOBEL PRIZE IN ECONOMICS

“[A] masterpiece . . . This is one of the greatest and most engaging collections of

insights into the human mind I have read.” —wiLL1AM EASTERLY, Financial Times



LOSS AVERSION | Loss is Worse than Gain

A loss is often valued more than an equal gain. For example, people who are given incentives up-front to meet a
goal, and therefore have to give the incentive back if they fail to meet the goal, are significantly more likely to meet
the goal than people given the incentive only after meeting the goal.

100%—

50% —

PLEASURE
FROM
GAIN

ACCELERANTS: HEURISTICS
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THE RELATIVE INFLUENCE OF U.S. DESIGN MOVEMENTS OVER 250 YEARS:

ARCHITECTURE
[ TRADITIONAL ARCHITECTURE

B GLASS BOX
W HIGH RISE
GENERAL MODERNISM
Il POST - MODERNISM
I PASSIVE SOLAR
[ GREEN /LEED
Il 2030/LBC/ PASSIVE HOUSE / NET ZERO

HOME INSURANCE BLDG. 1885

CRYSTAL PALACE 185

1800
1850 =

ARCHITECTURE

BULLITT CENTER 2013 OF
ONE BRIGHTON / BURJ KHALIFA 2010 o

ADAMS JOSEPH LEWIS CENTER 2001 O
BROCK ENVIRONMENTAL CENTER jou

PORTLAND BUILDING 1982 @ PassivE SOLAR
GREGORY BATESON BLDG.

KELBAUGH HOUSE 17
SEARS TOWER 1974 »

VANNA VENTURI HOUSE 1964 1

FOST - MODERNISM

FARNSWORTH HOUSE 1951 g

HOUSE OF TOMMORROW
EMPIRE STATE BLDG. 1931 Qs
BAUHAUS 7.

GENERAL MODERNISM

1900
2000

2050



FARR ASSOCIATES - OUR NEW HSW
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We strive to create an equitable built environment by helping

We work with a heightened focus on active living, healthy environments, and
nurture lifelong connections to family and friends.

We design lovable low/no carbon places and buildings




Terrie, 51

CAMPAIGNS

\

| want to give you some tips




A CONNECTED SERIES OF
OPERATIONS DESIGNED TO BRING
ABOUT A PARTICULAR RESULT.
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To abate climate change, 88% of global coal reserves, 52% of gas reserves
and 35% of oil reserves must remain in the ground.

MAP SHOWING THE GTCO, OF CURRENT COAL, OIL AND GAS RESERVES LISTED ON THE WORLD'S STOCK EXCHANGES.




Position all buildings for the future by designing them to
be net-zero energy ready.

Design every building project to use only the energy it can generate on its roof. Build in the capacity
for rooftop PV's and purchase the system when the price is right.

MINIMIZE DEMAND

1. 2. 3. 4 (T2 5.
M B * _‘5 s E

Right-size building size. Maximize envelope Optimize building systems Install proper controls to Provide behavioral nudges
Per program optimize building assembly efficiency based on occupancy and manage thermal, lighting through occupant, training,
shape, orientation, and % of (see phius) hours of operations and plug loads (shade, education, and feedback
glazing according to climate. occupancy, vacancy etc) dashboards to encourage
Compact envelope to buy-in

volume ratio

SOLAR PV-READY

6.

-Maximize roof top solar area

-Design roof structure for load {
PV-READY -Provide piping & conduit for i J

max system
-Provide space for inverter/battery

-Smart meter w/ net metering [ N——
NET-ZERO READY

Matt McGrane Net-Zero Energy Ready



The Falling Price of Photovoltaic Cells

For every doubling of work demand the price drops 20%.
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Time
— U.S. Bitumous coal Henry Hub  —— LNG — Brent = Solar

SOURCE: Bernstein Research 2014 GLOBAL PROGRESS



Approach every project as though PHIUS, the building
energy code of the future, were in effect today.

If every building in the world met PHIUS standards, climate change could be limited to 2° C. PHIUS
is required by code in cities across Europe and agencies within the U.S.

PHIUS+ 2015 PASSIVE BUILDING STANDARD CLIMATE ZONES PHIUS+ 2015 Passive Building Standard Climate Zone Criteria
ANNUAL ANNUAL WP PEAK WP PEAK RECOMMENDED
HEATING COOLING HEATING COOLING MAX WINDOW
ZONE DEMAND DAYS LOAD LOAD U VALUE
10 122 1.0 18 08 59 25 55 0.09 0.27
1 1.0 ) 18 0.8 4 5.2 0.27
2 1. - 0
3 2.5 78 N 3.§ 53 0.21
4.5 4.9 4.2 4.6 0.16
4 X 42
5 5.8 “2.7 4.8 4.3 0.14
6 7.3 15 5.5 3.9 glz
- 7 89 10 .55 33 o2
.Zone‘l r’ Zone 2 .Zone3 .Zoned .ZoneS .Zone6 .Zone7 .Zone8 8 12-_2 1;9 5‘__9 34'5 039

Katrin Klingenburg Passive House



Optimal glazing for buildings is a window-to-wall ratio

of approximately 40%.

Subtitle goes here.

ENERGY USE INTENSITY ACROSS
BUILDING TYPES & WINDOW-TO-WALL RATIOS (%)

RESIDENTIAL NON-RESIDENTIAL
ﬂ 40% )
1 |43.1 290 B2z
©
2 STORY [ | 60% i 2 STORY
1,600 sf (Square) 464 9.0l B2sa 10,000 sf (Square)
80%
4 H I17,7
F 40% )
0.2 4 Iss.s 2960 D223
3 STORY I 1 60% I 3 STORY
9,600 5f (Square) sell Baca las 29,000  (Square)
80% .
H I25.7
: 40%
o [ e I hz200
%
4 STORY I 60% 1 4 STORY
58,000 sf (Square) 2 27 ol B21s 97,000 +f (Square)
80% :
syl Bazs

dbHMS

Goldilocks Glazing
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80%+ facade glazing +/- 40% wall glazing

doHMS  Goldilocks Glazing



Build larger buildings, preferably thin, don’t sweat orientation*.
EUl reduction: 36 — 45% for residential, 15 — 26% for commercial

ENERGY USE INTENSITY ACROSS
BUILDING TYPES & ORIENTATION

RESIDENTIAL
2 STORY
2 X 40
1600 s

75.2 | llsAO
7 :!| IlZ.J
n !.| I‘J.1

3 STORY
0 X80’
9,600 sf

siol Dss
50.1 | IMJ
50.2 I I:s.s

4 STORY
70 X210
58,000 sf

1.4 I IlS.l
404 I I32.4

wa | Dz

@
>

AVG I IAVG

>
&
L

NON-RESIDENTIAL

2 STORY
S0 X 100°
10,000 5
SR
sl B2e1
R~
se1l B2az
SQUARE D
1290 W23z
3 STORY
X2
29,0005
EW Q
0.0 1 B2z.4
QP
2980 D222
SQUARE @
2960 D223
4 STORY
0 X270
97,000 8
EW %
203 1 0212
NS &
203 D H210
SQUARE @
276 1 M09

Note: Assames 40% window-to- wall ratio

B ASHRAE ENVELOPE [l PHIUS ENVELOPE

ASHRAE
PHIUS

dbHMS

Optimal Orientation



Room Poll: Firm Sustainability Leadership
Who in your firm sets sustainability policy?

No one

Firm leadership/Principals
Project Managers
Sustainability specialists
Emerging professionals.

Al S
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Carbon-Free Chicago 2050

PATTERN
PROJECT



At sunrise on January 1, 2051
Chicago will no longer burn
fossil fuels to power buildings,
vehicles, or the grid.



50% of Chicago City of Chicago Carbon-Free

Firms pledgetouse  Net-zero-energy  Chicago by 2050
2030 Co pitment (NZE) Code by 2030
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Thank you



