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Typical Building Codes

• Current energy codes promote lousy construction
• Energy efficiency requirements based on 

cost/benefit from cheap energy prices.
• Durability and Indoor Air Quality issues not 

addressed adequately
• Good moisture management isn’t addressed 

properly
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Time for Better Building Codes

• Energy prices in Europe have driven energy 
efficiency requirements to much higher levels.

• Recent energy cost trends and climate change 
necessitate drastic increases in energy efficiency
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Existing Homes are Biggest Challenge

• 21% of  US energy 
consumption is from existing 
residential buildings

• ¾ of  US building stock will 
be new or renovated by 2035 

Source: Architecture2030.org
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Boulder’s Building Codes

• Both the City of  Boulder and Unincorporated 
Boulder County building codes for remodels require 
energy efficiency standards much higher than the 
current national standards

• Codes are more in line with current energy costs
• Both jurisdictions recommend or require the use of  

a HERS (Home Energy Rating System) rating 
• A HERS rating is like a “miles-per gallon” rating on a 

home’s predicted energy use
• HERS ratings are produced from an computer 

simulation in combination with performance testing 
of  air and duct leakage
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Boulder’s Building Codes

• HERS ratings in general must be performed on an 
entire home, and can’t just be applied to an addition

• Both jurisdictions require HERS ratings on 
remodels/additions over a certain sq/ft threshold

• Otherwise, prescriptive energy efficiency 
improvements are required
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Boulder’s Building Codes

• Boulder codes are some of  the most stringent in the 
country

• By far more strict on energy efficiency requirements
• Codes also pay attention to water efficiency and 

waste management
• City of  Boulder codes have an additional point 

system intended to improve things such as health 
and safety, indoor air quality, material use, occupant 
comfort, durability, and landscapes
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Still Missing the Mark

• Boulder codes for remodels and additions still do 
not directly reflect the most cost-effective 
improvements

• There are many ideas of  what the generic “low-
hanging fruit” of  energy efficiency improvements 
are in an existing home

• However, all homes are unique both in their 
construction, the local weather, and in the way the 
occupants use the home

• What may be a cost-effective improvement in one 
home may not be very cost-effective in another
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Scenario 1

A home is occupied by a retired couple who like to 
wear sweaters and keep the thermostat at 66 in the 
winter. They wash dishes by hand, but one of  them 
takes a hot bath every night because of  a bad knee. 
The home has a cathedral ceiling with no attic. The 
furnace was just replaced, but the installer didn’t 
explain the cost savings of  a high efficiency unit, so 
the home has an 80% efficient unit that’s brand new. 
The water heater is a 10 year old traditional gas unit at 
56% efficiency. Air leakage isn’t bad and the windows 
are in good shape. They have a 1960’s refrigerator in 
the basement but a new one in the kitchen. The gas bill 
is $100/month year round. 
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Scenario 2

A home is occupied by a family of  four. The kids 
always complain about their cold bedrooms (above the 
garage), so the parents keep the thermostat at 74 
degrees and have to leave the window cracked in their 
bedroom at night. The furnace is 30 years old. The 
water heater has just been replaced with a 84% 
efficient tankless model. There is 4” of  rockwool 
insulation in the attic and rockwool batts in the walls. 
They have a refrigerator from 1982. Most of  the 
windows are ok, but there are some that don’t close 
properly and are leaky. Almost all light fixtures are on 
dimmers or are low voltage. Summer gas bills are only 
$40/month, but winter bills are as high as $350.
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Scenario 1 – Most Cost-Effective Upgrades

1) Recycle the refrigerator in the basement
2) Install compact fluorescent light bulbs
3) Install a programmable thermostat (and program it)
4) Replace the water heater with a tankless model

Scenario 2 – Most Cost-Effective Upgrades

1) Install a programmable thermostat (and program it)
2) Air seal and repair leaky windows
3) Blow cellulose in the attic
4) Drill and blow cellulose between the garage and the 

bedrooms above
5) Be prepared to install a high-efficiency furnace when 

this one breaks
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Problems with HERS ratings on Existing Homes

• A required HERS rating for one home may 
necessitate cost effective improvements while 
another may not 

• In order to get to the required HERS score of  
100, the home in Scenario 1 may have needed to 
additionally replace the new furnace or install PV on 
the roof  (but the lot is completely shaded by 60 foot 
Cottonwoods)

• The home in Scenario 2 could reach the required 
HERS score of  100 by simply insulating the attic and 
garage ceiling 

• Scenario 1 HERS requirements = not cost-effective
• Scenario 2 HERS requirements = cost-effective
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The Solution?

• Only require energy efficiency improvements for 
existing homes that are cost-effective over the 
lifetime of  the improvement

• Base improvement choices on % of  total project 
budget
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The Tool?

Introducing OptiMiser!

• Optimiser starts with a website that allows the 
homeowner to enter their utility bills and some basic 
information about their home and behavior

• Optimiser makes initial recommendations for energy 
efficiency improvements based on these items

• The homeowner then schedules an audit with a 
qualified auditor 

• The auditor gets a pre-populated OptiMiser file that 
is filled out in more detail during an audit
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The Tool

• OptiMiser generates a custom report for the 
homeowner listing energy efficiency improvements 
in order of  cost-effectiveness

• OptiMiser can also rank improvements based on the 
required budget for improvements. If  you have 
$2000 to spend, it might recommend air sealing and 
some attic insulation. If  you have $5000 to spend, it 
might include a furnace upgrade

• All recommended improvements will pay for 
themselves over their lifetime, or they will not be 
recommended (includes rising energy costs)

• Improvements are customized to how the occupants 
use the home
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Financial Tools

• OptiMiser can generate results from every 
improvement based on the following:
– Payback (simple and modified)
– CO2 Reduction
– Upfront Cost
– Initial Savings
– Benefit/Cost Ratio
– Present Value
– Modified Internal Rate of  Return
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Payback

Payback is simply the number of  years it takes for the 
energy savings from an improvement to equal the 
upfront cost.

Simple Payback: Cost ÷ Savings = Payback (in years)

Modified Payback: This method incorporates an 
estimate of  increasing energy prices, discount 
rates, and other factors to determine a more 
realistic value of  the savings.   
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Modified Internal Rate of Return (MIRR)

The Modified Internal Rate of  Return can be used to 
compare an investment in energy savings to a 
financial investment such as a savings account 
(without compounding interest) or the stock market. 

If  I invest $1000 in the stock market and get a 5% 
return for 30 years, the value would be $4,321.

If  I invest $1000 in attic insulation, my savings after 30 
years could be $6,073 which would equate to an 
interest rate of  6.2% if  I were to invest in the stock 
market instead, and thus the MIRR is 6.2%.
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Typical Existing 2000 SqFt Home in Boulder

Case Study
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Typical Existing 2000 SqFt Home in Boulder

Case Study
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Optimiser
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When Can I Get It?

• The Optimiser Auditor Tool is currently in beta 
testing and we plan to have it commercially available 
to auditors in Winter ’09

• We plan to have Optimiser Consumer Website  
available to homeowners for free in the Spring of  
2010.   
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Questions?

Adam Stenftenagel
OptiMiser, LLC

Business Development Director

720-363-1192
adam@optimiserenergy.com
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