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Use of fossil fuels allowed population to
expand greatly

World Population and Fuel Use Growth
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Mote: Population from S Census Bureau website; fuel use from
Energy Transitions: History, Requirements, Prospects,
Appendix A by Vaclav Smil; Pragger, 2010.
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Plug loads to 2030
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Figure 3: Change in Energy Use by System
Source: Graph created by Ecova with data from EIA 2008 Annual Energy Outlook
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Definition: target that represents total, as-operated energy use

» Clear goals without room for interpretation

= No interpretation of codes or standards or assumptions of typical design
and use are required

» Directly measureable

= Encourages and facilitates goal verification

» Enables contractual inclusion of energy goals
« Capture whole-building energy performance

» Encourages design team to carefully consider aspects of building
performance that may be overlooked by codes or standards

» Place focus on low-energy design
» Project resources are applied to improving low-energy design

= Allows for design flexibility and encourages innovative, cost effective,
integrated design strategies
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LOW / NO-COST OPERATIONAL CHANGES COULD DOUBLE ENERGY EFFICIENCY
IN COMMERCIAL BUILDINGS

RETROFIT VS. OPERATIONAL SAVINGS POTENTIAL SPLIT
Can be implemented immediately by building

"'ll operators once identified - often at little cost and
' fast paypback periods.
HALF OF SAVINGS (0)
HVACSCHEDULING
POTENTIAL 60% of sampled buildings were ready for
. LARGELY IGNORED occupancy an hour or more before people
arrive and after they leave.

@ EQUIPMENT SEQUENCING
Over 60% of sampled buildings had equipment
that was improperly sequenced, running less
efficient equipment when not required.
It
i
1 ‘1 T | 1 i , Wi i
] “\” ( L] _‘ | \_:“ || L[]} systems working in ‘overdrive’ to compensate.

MOST COMMON OPERATIONAL SAVINGS

Many buildings use heating systems during

w SIMULTANEOUS HEATING & COOLING
"J 70+ degree outside temperatures, with cooling

sl

T EACH BAR REPRESENTS A BUILDING FIRSTFUEL SAMPLE BUILDING PORTFOLIO (60M SQFT)
@ % OF RETROFIT SAVINGS 51 percent of all energy efficiency savings in commercial buildings

are achievable through low / no-cost operational improvements.
@ 9% OF OPERATIONAL SAVINGS The portfolio above represents $12M in operational savings

potential, with a substantial return on investment.

FIRSTFUEL

BUILDING ENERGY ANALYTICS .
|



Different Actors Affect
Building Performance
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Components of energy outcomes
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Components of energy outcomes

o Operating_ |
4 Characteristics
>
X
<
L Design
Components
2000 2010 2020 2030

s new buildings
nbl institute 0



Energy Use

Components of energy outcomes

Tenant Behavior

Operating
Characteristics

Design
Components
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“Codes” 5
e

UtiIitx Incentivized Widgeits

2000 2010 2020 2030
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“Codes”
o

Utilitx Incentivized Widgets

Pay for Performance

Disclosure/Feedback

LN |
Generate Energy Tarﬁets; Continuous Calibration

2000 2010 2020 2030
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“Codes”
0 ]

Utility Incentivized Widgets
-H—

(Re)Commissioning

Equipment / Material Neutrality

Passive Strategies

Metering

Plug Load Controls
.|

Real-time I\/Iodelinﬁ

Smart Grid

2000 2010 2020 2030
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“Codes”
e

Utilitx Incentivized Widgets

2000

2010

Utility Rate Structure

Leasing Strategies

Plug Load Behavior

2020

2030
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EUlI TARGETS ARE A COMMON CURRENCY

 Energy Star
« Seattle 2030 District (5 more to come)
 Minnesota Public Buildings - B3
 Massachusetts Stretch Code (draft)
« Better Buildings Challenge
 Proposals to the ICCPC, IEBC, and IPMC
« Existing Buildings
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EPA’s National Energy Performance f
Score System ENERGY STAR

The score system overlays a

1 to 100 scale
over national data, giving relative
meaning to energy use
—

Energy Use <:> Lowest
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One application for Energy Targets:
Outcome-Based Energy Codes
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. Perfor‘mance/Surety Bond
» Tax Structure

» Utility Rate Structure
Public Pillory/Accolades

. I\/Iandatory RcX




* new bulldings
nbl iNstitute I

DIMENSIONS OF TRANSFORMATION

Market Prescriptive Energy

Transformation |Codes/Programs |Targets

Works for Moving

Markets Permanently yes yes
Sends signals of
upcoming trend no yes
Continuous improvement
— deploy technology maybe yes
Can be aligned with

maybe yes

utility programs
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