Rocky Mountain Institute

Marty Pickett, Executive Director
Michael Potts, CEO & President

12 November 2009

RiVil

FROM IDEAS TO SOLUTIOMNS



Per Capita GDP (1990 International Dollars)

*®1 20t Century
=1 Economy
20,000 _ Y T
15000 _
10.000 _
5,000 _ m\mmm*--_
Y ' —
1900 1915 19 ~ 1980 — 1990

Years



n.l‘ 4
- ﬂl

n“. . e v
» e BN ]

S
—ad) s,

Y e

By e E
P ™ °
- "an

Evvrnr— 3.
e o

-~

e SNORY .
= {.“j;i'-'.l"
EFVYY a Wil
Y emily
-t " E
' "
TS i 0 >
2 s w Y

o

-,

.ﬂ:w:_:.::

¢
bE g / L7/ %), . 2 . - y
‘...\ LA LSS s ! "-’

; A RAN)
'ﬂ. ..

-
s
L

- “.__D
B 3
q i,‘a.unu B
-

: AW
gicm AVB=
_ﬁaﬂ,-







/N

e

S T

1888: 2009:
Burned coal Burns coal






ECONHOINIGS!

Since 1979 more than
20% of the Polar lce Cap

has melted aw;

ARCTIC SEA
ICE BOUNDARY IN 1979




“Drive the efficient and restorative
use of resources...”

y Mountain Insti
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“Drive the efficient and restorative
use of resources...”

speed the shift from fossil fuels
to efficiency and renewables
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REINVENTING

FROM IDEAS TO SOLUTIONS




Renewable

Radical
Energy
Resource
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Standard
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SECTOR STRATEGY
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Case Study: Lewis and Clark State Office
Building

120,000 square feet

400 occupants m;.-f:: rn'rm’
LT

$17 Million

State Government

Images courtesy of the Missouri Department of Natural Resources RMI



Sound Orientation




Effective Daylighting



Shading and Insulation




Energy Efficient HYAC and Mech



Solar Paneling




MODNR Energy Demand

Monthly Electric Demand Peaks

. Base Case

. Low Energy Case
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RMI

Energy (kW)




Zero net increase In capital costs cWis and

$80,000 per year in energy savings
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Players
Buildihp@@hyed.:

Architects

Corporations

Manufacturers
Developers
Designers

Planners

Investors
Utilities
Construction Management
Realtors
Lenders
Public Agencies

Government Policy

Tenants
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Typical Incremental Cost Analysis

Energy Mec ~ure Cost SEW Payback
($) ($) (Years)
Daylighting + 900 ",1,560 3.14
Energy Efficient $1 .00 $860 1.63
Lighting
Energy Effic’ _nt $3,880 $739 5.25
HVA _
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Energy Modeling



Added Costs Cost Reductions
$21.860

Incremental Cost

Simple Payback Energy Savings ROI
1 Year h $4,500/yr 100%

RMI



Empire Sate Building
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Commercial Building Retrofit Initiative

KEY BARRIERS & LEVERS

Challenges/Barriers: Opportunities:
OAccess to financing/capital OStimulus funding and financial innovations (pacenow.org)
OLack of skilled practitioners OClimate change awareness
OPoor conventional business case Olncreasing energy prices and volatilities
Olncreased or perceived increase in first cost OGrowth in Energy Star and LEED buildings/homes
Olnsufficient demand OCity, state, and federal requirements for energy efficiency

MATRIX OF INDUSTRY PLAYERS

F-
\ Property Managers

<:> Relationships between
industry participants

Setvice Providers Commercial Building

Commercial : Owners <> Tenants
Developers Architects m—)

Engineers

ESCOs Homeowners .
Contractors
Manufacturers
\ Government :
Incentives Appraisers

Utilities .
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RMI Strategic Initiative Attributes
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Amplification Approaches
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Projected Amplification Trajectory

Curve becomes limited by
engineering capacity

\
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High-Efficiency Production Homes
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Power plant losses 70%

Transmission and
distribution losses
9%

Fuel input = 100

-
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E From the Drivepower Technology Atlas.
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Motor losses 10%

Drivetrain losses 2%
Pump losses 25%

Throttle losses 33%

Pipe losses 20%

9.5 units of energy output
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Power Supply
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Fuel: 100%
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Combining lightweight design with
electrification

1. Start with an advanced, 2. Lightweight structure
lightweight structure enables lighter, simple 3. The efficient platform
modules (suspension, enables downsized,
interior, etc.) radically cheaper, and

simpler PHEYV drive

4. Resulting vehicle has
breakthrough affordability
and capability




Freight Without Borders Initiative




Fleet Efficiency Initiative
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Current utility structure

A
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Existing Coal and Nuclear
base-load power plants

Next Generation Utility
w

RMI



Efficient

Building |

Systems %
Utility e

Communications
i tnat Renewable
T Consumer Port I'“““ :
& Buildin
Advanced
Distribution Meteri

Dynamic | Operations
Systems
Control

8

Plug-In Hybrids
Distributed End-Use
: Data Generation Devices

Management & Storage










Solar Value Chalin
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Factor 10 Engineering

FACTOR 10
ENGINERG




The RF Synthesis Project

//-  2010: RMI

. _ initiates a bold

~~ plan to speed
our shift from

coal and oll to

efficiency and
renewables.




An Alternate Illustrative Future for U. S, Gross Primary Energy Use
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Quadrillion BTU

U.S. Energy Consumption

150
“Business-as-usual”
Total Consumption
120 \\ —
Efficiency
20 Nuclear
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Thank You!
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