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The End in Mind

> Buildings Matter!

> More than we know...

> Major Trends Impacting Building Decisions
> Energy, Power, Water, Climate, etc.

> What Does the Future Hold

» Emerging Building Performance Priorities

» Implications for Building Professionals
> Engineers, Architects, Code Officials, Contractors, Owners

> What is our responsibility?
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Who Am I?

> Building Scientist for 35+ years
> Author, Educator

> Standards Developer and User

» ASHRAE Member — 30+ years
»>90.1, 90.2, 189.1, Distinguished Lecturer

» ASTM Member 30+ years

> Insulation, Fenestration, Commissioning, BOD 2018-21

> Code Developer
> |[ECC, IGCC, State Codes, Federal Codes, etc.

> Beekeeper...
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Critical Repeated Message for Today...

“Don’t do what we do!”
(Or did...)

Lessons learned...
Specifics follow...




First,
Some Context...

Buildings Matter: US Energy Use

Transportation Buildings

29.0%
/ 39.4%

Source: USEIA - 2016

Industry
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Buildings Matter: US Energy Use

Transportation Residential

Commercial

Industry

Source: USEIA - 2016
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Total US Energy Consumption 1949 - 2015

Domestic Energy Consumption by Source

Total Primary Energy
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Source: US EIA 2017
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Energy Production by Source - 2017
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Energy Production by Source - 2017

Nuclear
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Total Energy by Source 1949 - 2015
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World Energy Consumption by Fuel

1990 - 2040

World energy consumption by source, 1990-2040
quadrillion Btu 2012
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Don’t Do What We Do!

> DIVERSIFY energy and power sources

> Know what “FINITE RESOURCE” means

> DECENTRALIZE where possible
> Put power production close to need

4/12/2018
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Oh, Canada?

Figure 2.1 Secondary energy use by sector, 2013

[i Industrial 40%
__ Transportation 30%
| Residential 17%

i Commercial/
institutional 10%

B Agriculture 3%

. . -,
Buildings?
~27%
Source: Energy Efficiency Trends in Canada 1990 to 2013 NRCAN
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Canada Energy Use Growth?

Figure 2.5 Total secondary energy use and growth rate by sector,
1990 and 2013

\
Residential | 7% growth

Commercial/
institutional 3% growth

. 30% growth
Industrial

Transportation 43% growth

Agriculture 40% growth
|

1,000 2,000 3,000 4,000
Petajoules

1990 [ 2013
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Source: Energy Efficiency Trends in Canada 1990 to 2013 NRCAN
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Commercial Building Energy Use

Figure 5. Commercial and institutional building energy use, 2014

Space cooling
4%

L o Street lighting
Lighting 1%
11% -—l 1
Auxiliary

motors Space heati
6% y 56%

Auxiliary
equipment
14%

Source: National Energy Use Database - 2014

Residential Building Energy Use

Figure 4. Residential energy use, 2014

Space cooling
Lighting 1.2%

3.4% —l
i

Appliances
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Space heating
63.9%

Water heating
19.2%

L -

Source: National Energy Use Database - 2014
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Canada Savings Perspectives

WHILE ENERGY USE IN CANADA INCREASED 31 PERCENT

BETWEEN 1990 AND 2014, [T WOULD HAVE INCREASED - )

5 s PERCEN WITHOUT ENERGY EFHM
IMPROVEMENTS. \

IN 2014, ENERGY EFFICIENCY IMPROVEMENTS AVOIDED

90.5 MEGATONNES o GHc emissions.

in
CANADIANS

SAVED $38.5 BILLION

ON ENERGY BILLS IN 2014 AS A RESULT OF ENERGY EFFICIENCY IMPROVEMENTS.

THE ENERGY EFFICIENCY PROGRAM SUITE (2011-2012 TO 2015-2016) ACHI

$1 BILLION IN COST SAVINGS

FOR CANADIAN INDUSTRY AND CONSUMERS.

OVER THE COURSE OF THE ENERGY EFFICIENCY PROGRAM SUITE,
CANADIANS SAVED APPROXIMATELY 16.7 PJ OF ENERGY BY USING ENERGY STAR®
CERTIFIED PRODUCTS, EQUAL TO THE ANNUAL ENERGY USED BY APPROXIMATELY

30,000 HOUSEHOLDS

Mathis Consulting Company

' “The Energy Megatrend

> Increasing demand
> Supply challenges
> Peak power issues
> Economic security
> Population change
> Water demand

> Available resources

Mathis Consulting Company
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Utility Concerns

> The “Timing” of our Demand
> Base Load
» Peak Demand
> Cooling Driven
> Lighting Driven

Peak Demand

0 2 46 8 1012 14 16 1820 2
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S DMSP F15 (Defense Meteorological Satellite Program)
15 August 2003 i
01142

~7 hrs after blackout

Ottawa

Toronto is dark

\
< - Brightness in
Detroit e % ; . Boston is
~a - x b 3 unchanged
Buffalo L

Cleveland -~

— Long Island is
MUCH reduced

2,400 ¢

Responsible for over
HALF of the US
carbon emissions...

[Million Metric Tons of Carbon Dioxide)

==mBuildings
=mTransportation

| ndustrial
Source: USEIA
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World Population 1800 - 2050
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World Population Projections to 2060
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Source:
UN Department of Economics and Social
4 Affairs (2015)
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Population Growth 2011-2014

Chart 1
Average population growth from 2011 to 2014, by province or
territory

percent

3.0

Canada N.L. P.E.I. N.S. N.B. Que. Ont. Man. Sask. Alta. B.C. ¥.T. N.W.T. Nvt.
Province or territory

Source: Statistics Canada, Population Estimates Program, 2011 to 2014,

Page 36
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Projected Population Growth...?

Chart 3.1
Population observed (1971 to 2009) and projected (2010 to 2061) according to three scenarios, Canada

thousands

70,000
60,000 | Observed
50,000 f
40,000 |

30,000 /

20,000 —— Low-growth scenario
—— Medium-growth scenario (M1)
—— High-growth scenario

10,000

o . " N .
1971 1976 1981 1986 1991 1996 2001 2006 2011 2016 2021 2026 2031 2036 2041 2046 2051 2056 2061

Source(s): Statistics Canada, Demography Division.
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World Population Trends...

Countries with Population Over 200 Million
1600 B China
H India
1,400
B USA
1,200 _
B Indonesia
£ 1,000 )
= M Brazil
s .
800 B Pakistan
600 B Nigeria
400 W Ethiopia
200 B Congo
0 B Tanzania
2013 2030 2050 2075 2100 [ | Uganda
Year
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SELF-
ACTUALIZATION
Pursue Inner Talent
Creativity Fulfillment

SELF-ESTEEM
Achievement Mastery
Recognition Respect
BELONGING - LOVE
Friends Family Spouse Lover

SAFETY
Security Stability Freedom from Fear

PHYSIOLOGICAL
Food Water Shelter Warmth

Maslow’s “Hierarchy of Need”

Energy and Water

Worst US drought in decades deepens to
cover 60 percent of lower 48 states

3/14/2018 Mathis Consulting Company Page 40
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Water Implications...

3/14/2018 Mathis Consulting Company

Power and Water

> US thermoelectric facilities use over 200 billion
gallons of water a day.

Over half of the .
withdrawn .
water in the \ w Electricity

us... 1 Irrigation

‘ M Drinking

3/14/2018 Mathis Consulting Company
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The volume of water
flowing through America’s
electric utilities is 3 TIMES
the amount flowing over
Niagara Falls!

I\gipggfgd:fgls State Park and USGS

Water and Power Connection...
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c Coal and Nuclear Plants use ‘ Q "
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Annual Net Migration 2000 - 2004

Florida
Arizona
Nevada
Georgia

North Carolina
Texas

Virginia

South Carolina

Tennessee

Washington
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US Commercial Buildings

74% was

built
= 1990 to 1999

before -
1989!1 2000 to 2003

93% of our commercial
building stock was built
before 2003!

L Before 1989

3/14/2018

U.S. Residential Buildings

1%

New

Existing

99%
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Age of U.S. Homes...

30% Built
1989 - 2009

70%
Built
Before
1989
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Don’t Do What We Do!

> EXISTING BUILDINGS MATTER!
> Recognize, prioritize and bring best your
professional skills to addressing the performance
of existing buildings!

> Keep a perspective on their life expectancy
> Value their performance for a long time

Y 2

USS Buildings

FIRST: “Plug the Holes in the Ship!”

4/12/2018
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Some of the Oldest Buildings in Canada

> Andersen House, St. John’s — 1804
»~213 years

Old Stone Mill, Delta, Ontario

> 1810
> ~207 years old...

28



157 years...

> Holy Trinity Anglican
Church, Saskatchewan
> 1860

267 years...

> St. Paul’s Anglican
Church, Halifax
> 1750
» ~265 years

4/12/2018
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333 years and counting...

> Le Séminaire de Saint-Sulpice, Quebec
> 1684

370 years and counting...

> Cathedral-Basilica of
Notre-Dame de
Québec
> 1647
> 1786-1822
> 1931

30
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U.S. Commercial Construction

Billion Square Feet

Over 50%
NEW since
2010

H Total New H Retired
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Built Environment Trends - 1

> More severe cIimate events
> “Superstorms”
> Extreme cold - “Polar Vortex”
> Extreme heat § :

August 22, 2015 P

3/14/2018

Source: USEIA, 2013

4/12/2018
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Trends - 2

October smashes record for global warmth:
Last month keeps 2015 on track to be the
hottest year since 1880

- Global temperatures last month were 1.04°C above long-term average

- This figure is the greatest increase of any month since record began

- There is 99.9% chance this year will beat 2014 as the warmest year ever
- Scientists blame increase in greenhouses gases and a strong El Nifio

3/14/2018 Mathis Consulting Company Page 65

Hottest October Since 1880...

Octaber 2015 L—0TI{°C) Anomaly vs 1951-1980

3/14/2018 Mathis Consulting Company
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Legacy of 2015...

US: 2015 was hottest on Earth by a wide margin

AP

Associated Press
Get the app

By SETH BORENSTEIN,
AP Science Writer
1day ago
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The World is Getting Warmer...

The Hottest Year on Record

Globally, 2015 was the warmest year in recorded history.
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2015: Warmest Year in Modern Record Keeping

How far above or below average temperatures were in 2015
L
-1.8 0 +1.8 +3.6 +5.4°F - +17H
Average global surface air temperatures w45
0
-5
| | |
1880 1900 1920 1940 1960 1980 2000 2015
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How Far From “Normal”’?

—T p I~

2015 Temperature Anomaly (°C)
| ==

] ¥ 0 i i i [
4 3 2 1 0 1 2 3 4

Page 70
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2015 BLISTERING EINISH

ybal Temperature Anomalie

cLimMaTE QD) ceENTRAL

3/14/2018

TENHOTTEST YEARS
All Since 1998

ailil
! |- l‘ PN (. 1[]

2015

cLiMaTe QD cENTRAL
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Winter Tops Charts As Warmest on Record For U.S.

Pubbished: March 86, 2010

U.S. breaks record for hottest winter —
nearly 5 degrees above normal

THE ASSOCIATED PRESS / Wednesday, March 9, 2016, 8:57 AM

3/14/2018

4/20/16...

Science Homa  Archaealogy Air & Spaca  Planat Earth Wil ature  Natural Science  Dinosaurs  Slide

CLIMATE

March set even more global temperature
records, NOAA reports

he month of March broke temperature records, making it the eleventh montf\
a row to do so, the National Oceanic and Atmospheric Association reported
Tuesday, with North America having the warmest March ever since records
began in 1910.

arch, the average temperature across the land and
smashed the re i weEbove the 20th-century
average, NOAA said. That measurement breaks last year's record for March by
over half a degree Fahrenheit, making it the warmest average temperature for
the month across the globe since 1880.

4/12/2018
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July was Earth’s hottest month in

recorded history — the 10th record hot |l Hottest month in
month in a row: NASA .
recorded history...

NP SETH BORENSTEIN, THE ASSOCIATED PRESS | August 16, 2016 84T AMET
| Moren
July 2016 L-OTii ~ C} Anv

WASHINGTON — Earth just broiled to its hottest month in recorded history, according

oA ASA, 3 Page 75

2016: The Trend Continues...

TENHOTTEST YEARS
All Since 1998

. L < _"_= I i ‘l.Un

6 2016

cLmMaTe QD) cenTRAL
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Air Condltlonlng for Everyone?

:la\nloping
couniries |

i :wrﬁno: [

person cooling degree days (normalized)
=

I ; a &2 0 < ’
: %ﬁﬁ\c e 2 @‘f@ _g,«;\ ‘,.&ﬁf;iv y:: ST T
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Built Environment Trends - 3

> Increased expectations for building

performance

» Energy

> Health and IEQ

> Safety

> Durability

> Resilience — especially against changing climate
> Sustainable

> For how long?

3/14/2018 Mathis Consulting Company Page 78
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Market Transformation...

Education, Marketing,
Incentives, etc.
Regulations,

Laws, Codw

Note: The primary “friction” in the
system is our resistance to change...

3/14/2018 Mathis Consulting Company

But we’ve got the
building codes to
handle these issues...

Right?

3/14/2018 Mathis Consulting Company
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What is the Code?

> Least safe...
> Least strong...
> Least energy efficient...

> ...building allowed by law.

We’'re not allowed to
build it any crappier...

3/14/2018 Mathis Consulting Company

Disaster Breeds Codes

3/14/2018 Mathis Consulting Company
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Disaster Breeds Codes...

> Code of Hammurabi -
1750 BC
> 6th King of Babylonia
> Over 3760 years ago...

> Contains five key

elements designed to
protect the occupants

3/14/2018 Mathis Consulting Company

“Regulatory Simplicity”

> “If a builder build a house
for a man and do not make
its construction firm and the
house which he has built
collapse and cause the
death of the owner of the
house, the builder shall be
put to death...”

3/14/2018 Mathis Consulting Company

Page 83

Page 84
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Disaster Breeds Codes...

> The Burning of Rome - 64 AD
> Nero didn’t like the slums and stench
> Established fire safety and sanitation requirements
for all buildings following the fire

3/14/2018 Mathis Consulting Company Page 85

Europe Learns...

> The Great London Fire — 1666
> Black Plague, raw sewage, tightly spaced buildings
> Two-thirds of the city destroyed
> “London Building Act” adopted after the fire

3/14/2018 Mathis Consulting Company Page 86
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US Code Milestones...

> The Chicago Fire — 1871
> Mrs. O’Leary’s cow...
> Destroyed 17,000 buildings
> Killed 250 people
> Left 100,000 homeless

> Bankrupted the insurance
industry

> New code adopted in 1875
regulating building construction
and fire prevention.

3/14/2018 Mathis Consulting Company Page 87

More US Code Milestones

> The San Francisco Earthquake — 1906
> What the earthquake didn’t get, the fire did
> One of the major influencers of today’s structural, fire
and life safety codes

3/14/2018 Mathis Consulting Company
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First Energy Code Milestone

> Arab Oil Embargo — 1973-4
> President Carter’s Fireside Chat (“Turn your
thermostat down to 65 and wear a sweater” and
“Drive 55”)
> Precipitated the first energy codes for buildings —
ASHRAE 1975 ,—

Sales Limited fo

|0 GALS = GAS

PER CusTOME 2

3/14/2018 Mathis Consulting Company

What Did We Do After 1973?

> Tried to Save Energy

> Developed Standards and Ratings
> Insulation, Appliances, Cars

> Innovated (developed new technologies)
> Insulation, Glazing Technologies, HVAC, Lighting

> Adopted our FIRST Energy Codes

> New Market Forces Evolved
> Utility Programs, Rebates, etc.

3/14/2018 Mathis Consulting Company
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Why Standards?

EPA Fuel Economy Estimates

CITY MPG HIGHWAY MPG
o2 he reni aro Saved

Expecied range for most Expecied range for most
drivers: 16 10 24 mpg

[Your actual ge can vary sig
depending on how you drive and maintain
wour vehicle and ather factors

How much will this modei cost you 1o run yearly?

Estimated Annual Fuel Cost
sy $1435 Yearly cost
termatien {aba 5 15,000 ssten a1 53 20 g gt}

For comparson shappng, the range of fuel sccncry for all Sport
Utility Vehlcles i 15 1o 30 weo city and 20 to 40 wed bighway.

ERlekials

Automotive > i e

ean

. Appliances
Consumer Signals About Energy!

A Means of Comparison...

3/14/2018 Mathis Consulting Company

What’s Possible?

Fuel Economy

92

Actsal Biteage will]l vary with
optisna, driving conditiom, a
driving habiits and wahicle's .. 1.5 LTTER DISP.. Wl vehicles classified as
SUSSRRS i et Y. vt Yo WVT-I. BOMC, EFI ENGIME. b vzt

EFA fadieate that ke majority Jetek- Tl have been 1ssusd
af wehicles with thess estinates OMATIC VARIABLE GEAR nilmege ratings
e Ty — RATIO TRANSHISSION. ranging frm

For Comparisen Shopotng

98 #0105 55 10 the city, " g oy ey
and betesen Estimated Annual Fus)l Cost: wd

89 and 97 wpg on the 3 201.40 = ey
highuay. highway.
*INFORMATION ROT AVAILEBLE AT TIME OF VEMHICLE FRODUCTION.

3/14/2018 Mathis Consulting Company Page 92
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Do you
suspect a
“Floor
Insulation
Challenge”

4/12/2018
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How about
MANY

| / “Floor Insulation

Challenges”?

Hurricane Andrew
| August, 1992
1] 175 mph wind gusts
M $25 billion damage

¥ 'I."h

N R
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Recent Code Milestones

» Hurricane Andrew — 1992 AD

> 90% of all homes in Dade County Florida had roof
damage

> 117,000 homes were destroyed or had major damage

> Primary driver of today’s hurricane protection codes

3/14/2018 Mathis Consulting Company Page 99
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Katrina’s Legacy...

> Hurricane Katrina — 2005
> Costliest hurricane in US history — est. $80 billion
» Over 1300 confirmed deaths

> 3200 still missing

Following Katrina,
Louisiana and Mississippi
adopted their first building codes...

3/14/2018 Mathis Consulting Company Page 102
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" '
Greenville

o

¢ - = \
3/14/20 g \ Page 103
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"2 “Superstorm” Sandy [

August 31 2012 -
Before the Storm...

3/44/2Q18~ " - o | m & Mathis Consulting Company.

Page108
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Mantoloking Bridge

' SR -ts;--_'
w August 31, 2012 -

E ®9 Before the Storm... [/
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After...

Mantoloking Eridge

>

w

. 1 ‘ -'a : i
L o . P\-‘.
L ot

Photo taken by Iwan Baan
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Hurricane Sandy

110 mph wind gusts (Category 1) ™=
Estimated $20-$30 billion damage | %
1>6 million people without power |

Mathis Consulting Company

Perspective:

When the grid went down in India,
over 350,000,000 people
were without power...

4/12/2018
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Irma...

O ’ o " -

Hu rricane Irm 1; s ,E!Iﬂeﬁfar i Q;'ﬁ'rf'; imagery courtesy NASA
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Maximum Winds 75 mph . L : :§ tellite 12:57 PM UTC
. . - A
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Minimum Pressure 965 mb (28 49]inches) ~ il . e
[T : =

e,
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. e 5
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“More Frequent Severe Storm Events..."

‘ e

S

S2 o

Moore, Oklah
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F4 Tornadoes Since 1950

Bru

Maine

MNew York"\
Pennsylvania \H Mas
hode Id

West
Virginia, # CDnnechcul

Virginia : ew Jerse

R
ina;

g South <& Maryland
' Caroling Disthict of
E W Columbia

i
,;I

2 , Delaware
o Arizona New

JL E” NS Mevico
: : :

‘Georgia

!‘mda

3/14/2018 Mathis Consulting Company Page 121

Gulf of
Mexico

%i'e@zm
Bbsiots g

A= .
W io || o ’W \\Mas
na

Rhode |

West-Sal
\-'iiginlia'!.‘ Connechcut
{lilucky Virgi3) New Jerse
! C’:F' A Delaware
e ey Arizona New 357 ; o bl Maryland
- _- 5 .Menco b 3 o MRS Caroling %rslt ch_of
| - W A olumbia
B
California F'°"¢@'
4 Gulf of
% Mexico
3/14/2018 Mathis Consulting Company Page 122

4/12/2018

61



4/12/2018

F2s...

D”;’Eﬁf '\2(1

1

i South
§ Dakota,

\24
i

3R 2 fi
s hod rsnlt 2 . '| } Indi 2.
Gl Ry (a2 2 o A
b WA s ; 1 _)r 2 lssouu, ‘i __ S
s : ‘ Puiy! 121 1 2-*€ “ck? j'u'u 22 A0
S ¥ '2‘:!1 o :, 2 h
! o .2 \ AR -, inel
s Aizona r\jew ‘73&2 242 JLALE ~ st ? L1iLT
2t e 5 ¥ ou Disthictol
! ¥l exlco 61 Lyl L,\,,{ L‘am-l:na Disthict:of
K =t 1 j\E “"2‘ hﬁmaz;' 3 Columbia
2 TE"2 |5 ﬁz A -&-%‘ \:;rgli—

3/14/2018 Mathis Consulting Company

3/14/2018 Mathis Consulting'Company Page 124

62



3/14/2018 Mathis Consulting Company Page 125

“Super Typhoon” Haiyan: 2013

> The strongest storm in recorded history
» Category 5 Event
> Sustained winds of over 96 mph for several hours
> Wind speeds in excess of 260 mph

> Storm surge alone estimated to be responsible
for over 10,000 deaths

> The same area experienced 7.1 magnitude
earthquake less than a month before...

» What lessons will we learn?
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History has shown that
we wait for disaster
before we act...

There are
consequences
to waiting...

4/12/2018
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Don’t Do What We Do!

> Don’t wait on disaster or difficulty to ACT!

> Prioritize building performance now!
> Energy Performance
» Durability
> Resilience
» Water Use
> [EQ
> Etc.
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Our ASHRAE
Leadership Role
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ASHRAE Miission

To advance the arts and sciences of
heating, ventilating, air
conditioning and refrigerating
to serve humanity and promote a
sustainable world.

ASHRAE Vision

ASHRAE will be the global leader,
the foremost source of
technical and educational information,
and the primary provider of
opportunity for professional growth in
the arts and sciences of heating,
ventilating, air conditioning and
refrigerating.
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ASHRAE 90.1

Our Model Energy Code

90.1-2016
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AMEUASHRAETES Scandard 90,1 1016
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Energy Standard
for Buildings
Except Low-Rise

Residential Buildings
(I-P Edition)
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Improvements in EUI: 1975 to Present

Site Energy Savings Relative to ASHRAE 1975 (%)

90-1975
90A-1980

‘é“ 90.1-1989

— 90.1-1999
M

90.1-2004
90.1-2007
60 SRS FASS E— S - 1. - 1 . . e 90.1-2010

b 90.1-2013

50.1-2016

40
/
“Code minimum?”
is still
a long way from
“Net Zero”

Normalized Energy Use Index (1975

20

LN

917 4oTR o ot 0¥l 000 0B 4008 09% o0 G0 g0t gt ot oV

Recap: What is the Code?

> Least safe...
> Least strong...
> Least energy efficient...

...building allowed by law.

We’re not allowed to
build it any crappier...!
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What the Code is NOT

> Not leading edge

> Not superior performance
> Not exemplary

> Not green

> Not sustainable

> Not differentiating

It is the starting point for all differentiation...
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The Starting Point for

> Energy Star

> LEED

> Green Globes

> Building America

> Houses That Work

> And every other “beyond code” program...
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The Road to “Net Zero”

Bl Befter than Code?
Mkt Bédies Than Code?

30% Better than Code?

Minimum Energy Code
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What About The Road to “Green”?
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Everybody Wants to be Green...

> ASHRAE 189

> ICC International Green
Construction Code

X

> “It ain’t easy...”

> Standards

> Ratings

» Metrics

> Boundary Conditions
> How long?

3/14/2018 Mathis Consulting Company

LEED

® Certified
u Silver
Gold-Platinum

Measured
Vs.
Proposed
Energy Savings

These buildings use
<+— more energy than the

code baseline! Source: Source: New
Buildings
Institute/USGBC'’s
energy performance of
LEED for new
construction buildings

<- Measured Losses | Measured Savings ->

25% 50% 75% 100%
Proposed Savings %

Figure 20: Measured versus Proposed Savings Percentages
/ S S Page 146
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What About Those Other Objectives?

> Durability?
> Resilience?
> IEQ?

> Comfort?

» Carbon?
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Code EUI Over Time (ASHRAE 1975=100)
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Sometimes change doesn’t wait on us...
T —

TENHOTTEST YEARS
All Since 1998

11

cumate QD centraL
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Our Leadership Responsibility

> Get engaged! TEACH!
> Get engaged in local code adoption and compliance
> Support local building performance education
> Collaborate! Architects, Building Officials, Developers,
Product Suppliers, etc.

> Commission Stuff!
> Envelopes, HVAC, Lighting systems, Controls

> Measure Stuff!
> Leakage, comfort conditions, air flows, radiant
asymmetry, water use, energy use, etc.

> New and Existing Buildings!
» Commercial AND Residential
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Shopping

N

Travel
Entertainment

Search

March 43, 2011

Get involved Japan earthquake Popular now
Ways to help earthquake survivors  Follow the latest davalopments Nuclear plant - Daylight saving time - Bronx tour bus - MFL lockol

iy
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Recent Scary Numbers

JULY 25, 2013

EIA projects world energy consumption will increase 56%
by 2040

World energy consumption
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Source: U.S._ Energy Information Administration, International Energy Outlook 2013
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Recent Scary Numbers

> China’s energy consumption will DOUBLE
between 2010 and 2020

» Source: McKinsey 2009

Economic growth continues to drive China's growing need
for energy

China's economy drives increase in energy consumption eia’
quadrillion Brtish thermal units trillion U.S. real (2 dollars
= {olal energy consumplion = GDP (real 2000 doliars)

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

1 Banke®, B % Enaecy e
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The End in Mind

> Buildings Matter!

> It is up to knowledgeable building industry
professionals to deliver this message.

> Major Trends Impacting Building Decisions
> Environmental Trends
> Human Expectation Trends
> Population, Water, Power...

> The Latest Energy Code
> The Starting Point for Building Performance
> Major Implications for Building Professionals
> Critical Step in Building Industry Leadership
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Thank you!
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Thank You!

R. Christopher Mathis
President — Mathis Consulting Company
Asheville, NC, USA
chris@mathisconsulting.com
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