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If you can not measure it, 

you can not improve it.
-- Lord Kelvin 1824-1907
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Two new Concepts:

•Energy Use Intensity

•Nega-watts
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The % Better Problem

1908 Model T

1960 Ford Falcon: 20% “better”

2012 Ford Focus: 3% “better”

% Better does not answer the question:

How much energy do I use, and therefore

need to produce to offset my use?

How many gallons of 

gas do I need to go 

100 miles?



The % Better Problem

1908 Model T: 25 mpg

1960 Ford Falcon: 30 mpg

2012 Ford Focus: 31 mpg
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% Better does not answer the question:

A Primary Metric is required



Energy Use Intensity

• A Primary Metric

• Total building site energy use divided by 

the building’s gross floor area.  The units 

of building energy use intensity are 

typically kBtu/SF/yr.

– ASTM E2797-11 Building Energy Performance



Energy Use Intensity = MPG
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Energy Use Intensity

Net Zero Max
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Research Design

• Internet Research

– Build America Program

– ASHRAE Advanced Energy Design Guides

• 2012 and 2015 IECC

• Energy Modeling 

– by Dr. Nader Chalfoun and Virginia Cardona, 

University of Arizona

• Water use statistics from Tucson Water



Key Concepts:

1. Energy Use Intensity is the metric



Energy – Where’s it Going

AC/Heat, 27%

Refrig, 14%

Other, 19%

Clothesdryer, 6%

Dishwasher, 3%

Water Heating, 9%

Lighting, 9%

Cooking, 6%

Freezer, 4%

Color TV, 3%



• Energy = Water

Energy IN Water

4,800 kwh of electricity to pump

1 acre foot of water to our homes

Typical Tucson home with four people will use .51 acre 

feet/year

4,800 kwh/acre foot x .51 acre feet = 2,472 kwh/year

Water is the fourth largest user of 

Electricity in the home after water 

heating!



Key Concepts:

1. Energy Use Intensity is the metric

2. Include the embedded energy in water in 

the Energy Use Intensity



Why Build More Efficient?

Design a rule system that 

does not require more footprint 

than is already used by the 

building.

Design a rule system that 

reduces the standby power 

requirements of the grid, 

thereby reducing capital 

expenditure for traditional 

power generation.



Key Concepts:

1. Energy Use Intensity is the metric

2. Include the embedded energy in water in 

the Energy Use Intensity

3. Limit the area of PV production to the roof 

of the building (and potentially covered 

parking for commercial buildings)



Energy Modeling is Cool…



Proof is in the Use



Key Concepts:

1. Energy Use Intensity is the metric

2. Include the embedded energy in water in 

the Energy Use Intensity

3. Limit the area of PV production to the roof 

of the home (and potentially covered 

parking for commercial buildings)

4. Net-zero must be proven with 12 months 

continuous use prior to issuing certificate
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Economics

• What do energy efficiency improvements 

cost?

• Nega-watt = the energy saved over the life of 

an energy efficiency improvement

• The Nega-watt Tipping point:

–when the cost of a nega-watt costs more 

than a PV watt



Fun Stuff

• Nega-watt calculator



Fun Stuff

• Nega-watt calculator

• Nega-watt          = 10.5 cents

• PV watt               = 7.3 cents with incentives

(16.7 cents without incentives)

• Solar Hot water = 3.2 cents with incentives

• TEP watt             = 12.4 cents (GS 10)



How to Keep Informed

• Join the linked in group Sonoran Green:



www.pimaxpress.com/Green


