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Foreword by Robert Fincher |  CEO & Publisher, ProudGreenHome.com and ProudGreenBuilding.com  

During the housing recession of 2007-2014, a large number of home building professionals including 
homebuilders, architects, home energy efficiency raters, manufacturers, educators, and a variety of 
organizations and associations worked diligently to develop the strategies, systems and products to cost 
effectively build better homes. Homes that were more energy and water efficient, possessed better indoor 
air quality, were healthier, more comfortable, and more durable with less maintenance and all at greater 
value. 

Now, new home construction is growing again. Architects, builders, and manufacturers continue to 
develop high performance, sustainably designed homes using more renewable energy products at lower 
cost supported by greater consumer interest and economies of scale. Based on the knowledge and 
experience that many home building professionals have gained regarding the design and construction of 
higher performance homes, the cost of a high performance home can now compete with a similar home 
built to minimum code standards.  

Some features of a high performance home can increase cost in a similar way that a custom built 
contemporary home with many upgrades will cost more. But a truly high performance home possessing 
many advantages and many benefits for the homeowner(s) does not any longer have to cost more. 

Home builders are expected to bring together thousands of parts and pieces, to a unique and often 
challenging home site, and assemble these components on a tight schedule in a variety of weather 
conditions. Work is performed by professional laborers who are expected to construct with precision and 
speed, but always on tight budgets and with thin profit margins. 

The work has to happen in concert with the homebuyer-investor, who rightfully sees their project as both a 
dream home and their largest single investment. The logical result of  these factors is for a builder to 

 



 
            

   

eliminate process deviation and errors. Many builders believe they must thoroughly standardize complex 
processes and eliminate change in order to meet consumer demands, comply with codes, and stay in 
business. 

However, reluctance to change should not be an obstacle to building a better home. 

Today, more enlightened and efficient home designs and advances in home-building science have 
emerged while the cost to build green has dropped substantially. As market demand for higher 
performance homes rapidly increases, it is now high-risk for a builder to not move down the path towards 
constructing homes that are comfortable, high-performance, environmentally responsible and 
economically competitive in this evolving marketplace. 

It is a risky financial decision for a homebuyer to build their home at today’s minimum standards, as rapidly 
changing building codes and the explosion of home certifications will make their home code-obsolete and 
performance-obsolete in the next few years… not a fortuitous development for an investment or resale 
scenario. 

The current low interest rate mortgage environment makes it financially justifiable for a home builder to 
build a high performance home that sells for more than a conventional home for many long-term reasons: 

x Much lower energy costs 

x Healthier indoor air quality 

x Longer lasting 

x Less maintenance 

x Stronger resale value 

x Potential tax credits and other government or utility incentives 

However, the  purpose of this document is not to focus on the justifications of a higher cost, high 
performance home versus a less thoughtful home… this best practice document will convey many builder-
proven real-world strategies and approaches as to how a better high performance home can be built 
without additional cost.  

 
 
Bob was one of the four founding owners of Networld Media Group, which founded ProudGreenHome.com in 2009.  
Prior to his web-development and online publishing career which started in 1998, Bob had 19 years experience in the 
home and commercial building construction and remodeling industries.  Bob is the co-founder of Sustainable 
Community Media LLC, the parent company of ProudGreenHome.com, ProudGreenBuilding.com and future news and 
information portals that will serve sustainability information to people wherever they live, work and play.  

    

 



 
            

   

At one time green homes were custom one-offs, built with straw bale walls or rammed earth and tires, with 
solar water heaters and recycled cast offs. 

Today, green building is going mainstream but there's still the question of cost. Of course, homebuyers are 
a price conscious bunch, and a small bump in the listing price can cost a builder sales in a competitive 
market. 

As building science evolves, and the price of energy remains unstable, consumers have come to understand 
more about how their dwellings impact their lives. “Green” or high performance homes are much less 
exotic than they seemed just a few years ago. 

Green building today is a replicable practice that many architects, general contractors, homebuilders and 
others view as a viable business model. Regardless of the region or housing market, better homes can be 
designed and delivered at little to no extra cost for the builder or the home buyer. Better homes don't have 
to be more costly homes. Of course land prices, local practices and regulations, and consumer choice in 
finishes drives delivered pricing as well. It's becoming clear that the high performance aspects may not 
contribute as much to the final cost of home as premium finishes or desirable lots, and the return on the 
investments in performance are tangible with each month's utility bills. 

Some of the largest production builders in the country are developing homes that will produce as much 
energy as they consume. These efforts are driven in part by building standards, such as the California 
mandate that all newly constructed homes be net zero energy starting in 2020.  

 

 

 



 
            

   

Many home builders now understand they can differentiate themselves in the marketplace with better 
products that deliver appropriate profit margins. 

However, even forward thinking builders and architects have realized that it can be difficult to convince 
homebuyers of the value of investing in energy-efficient and healthy homes that come at a premium price 
compared to homes of similar size in the same market. 

Fortunately, green homes are beginning to be valued in the marketplace. A national survey, the ninth 
annual Energy Pulse study from The Shelton Group, found that 81 percent of those surveyed said energy 
efficiency would have “somewhat to very much” impact on their selection decision when comparing two 
homes. 

So how should building professionals get their message across that green doesn't have to mean expensive? 
According to the study, new messaging directions that elicit stronger, more emotional responses should 
help encourage homeowners to prioritize energy-efficient improvements. 

"Linking energy efficiency to home value is a powerful messaging strategy," said Suzanne Shelton, 
president and CEO of The Shelton Group. "We still have work to do to convince homeowners that energy-
efficient improvements are worth the investment, both for lower utility bills and increased resale value." 

Is the market ready for a high performance home explosion?  



 
            

   

Can you build a high performance home at little to no more cost?  

The consensus seems to be yes, if you're wise. Currently, the top-of-the-charts certification for energy 
efficiency, Passive House, clearly costs more to meet requirements. Extensive insulation and air sealing, 
very high performance windows, exterior walls, and very low electrical loads from HVAC and appliances are 
all required to achieve Passive House Certification.  

However, builders in all parts of the country are building high performance buildings that meet the spirit of 
the requirements for other green building certifications (see chapter 4) if not actually applying for 
recognition with little to no extra cost. 

Builders are learning to apply building science principles and shift costs where they matter most. For 
instance, in a heating dominated climate a high performance home can use a smaller HVAC system to meet 
the significantly reduced demand. 

“It's important when you start with the premise of no greater cost of ownership, the tradeoffs of the 
building envelope can be taken up by the reduction in other systems,” said Susan Buchan, an experienced 
architect and former executive director of the Energy & Environmental Building Alliance, EEBA.org.  

 

 

 



 
            

   

“For a builder who's gained confidence in this, the higher performing envelope comes at virtually no extra 
cost once you balance it with a smaller HVAC system and other tradeoffs.” 

Of course, a home is more than the sum of its parts. It's an investment, and the center of family life. There's 
more to investing in a better home than lower bills, and the comfort and health aspects of high 
performance homes are factors the industry could highlight more. 

"It's worth noting that indoor air quality will be better in a home generally that is well sealed and 
ventilated," Buchan said. "The cost of keeping your child healthy, I don't think most parents would consider 
that a cost, it's a necessity." 

Pity the poor granite countertop makers. Granite countertops are the straw man in every green building 
argument. Conventional wisdom says homebuyers would rather pay for granite countertops than invest in 
insulation or ventilation or water-saving pumps. 

Gene Myers, CEO of Thrive Home Builders in Denver, Colorado, and a multiple DOE Zero Energy Ready 
Home Housing Innovation Award winner, presents to clients that energy efficiency is a way to get those 
granite countertops and other amenities in a high performance home where the lower energy costs deliver 
lower total cost of ownership.  

"If you show them the HERS report that energy costs will be $300 a month less, that you can finance almost 
$100,000 more house, for the monthly outlay of principle, interest insurance, taxes and energy," Myers said. 

"We have to stop whining that the customer doesn't want energy efficiency, they just want granite 
countertops. We can find a way to give them the granite countertops and build a better home." 

Can Better Builders Deliver Better Value? 
Research has shown that many mass-market homebuyers don't really care about the technology and 
science that goes into making a home high performance. They want to know that it works well, is durable, 
and won't require intervention on their part. People's eyes glaze over when presented with too much 
technical information. 

"Look at it this way, I have a transmission in my car that I depend on, but I don't want to know how to 
replace it," Buchan said. "When they sell you the iPhone they never show you the inside, because no one 
cares about that. It’s how the product changes your quality of life that matters. The building industry is 
starting to catch on to that fact." 

 



 
            

   

It's not rocket science, but marketing green homes does require making the benefits sexy and 
understandable, according to Matt Belcher, director of the High Performance Buildings Research Center of 
the Midwest Energy Efficiency Research Consortium at the University of Missouri, and principal of  Verdatek 
Solutions LLC, a green building consulting firm, and former chair of the National Association of Home 
Builders Green Building Committee. 

The secret to selling high-performance homes, Belcher said, is getting prospective customers to understand 
the value of purchasing a home that works in their favor. And builders must do so in a manner that 
connects with them and in terms they can easily comprehend. 

“We don’t sell green,” Belcher said. “We build a high-quality, high-performance home that, at the end of 
the day, green happens because of what we do.” 

His pitch starts by looking at the customer’s budget. The largest piece of the monthly home-ownership pie 
is the mortgage, followed by operating expenses that consume about 30 percent of spending. Belcher aims 
to cut in half what someone might shell out for electricity, water and maintenance. 

He transitions into showing them that the way to do that is by viewing the whole home as a set of systems, 
all working together toward efficiency. He then focuses on design and creating a solid envelope that will 
seal the home tightly throughout its life. 

Beyond that, efficiency creates equity for owners, enabling them to reinvest in their homes, to put more 
money in their pockets and to strengthen the potential resale value. 

“You can do this at affordable levels,” Belcher said. “You just need to think about how to do it." 

In Lady Lake, Fla., Green Key Village is made up of 148 net-zero ready homes that will meet the Florida 
Green Building Coalition standards as well as Energy Star and Department of Energy Zero Energy Ready 
Homes. Builder Greg Thomas helps buyers understand the long-term cost of ownership that makes a green 
home a better value. 

"We tell buyers, compared to an average $200 a month power bill, with the lower utility costs of these 
houses, you have $42,000 to $43,000 more buying power over the life of the mortgage," Thomas said. "The 
math works. And you get a much healthier house. With the no-VOC paints, the low-VOC carpets and 
cabinets, your home is healthier. The energy recovery ventilators (ERVs) are bringing in fresh air 24 hours a 
day." 

Gene Myers estimates in the Denver market, taking a 2,000 square foot house from code to a Zero Energy 
Ready Home adds about $10,000 to the market value of about $400,000. Then to achieve full net zero with 
solar panels adds approximately $35,000 to the sales price. 

Myers shows buyers that the net zero energy house will save about $300 per month in energy bills, 
compared to a typical resale house. The cost of the additional $35,000 for renewables is about $100 per 
month in the mortgage payment. 

"We explain it by saying, you give us $100 a month for building a better house, and you get $300 back," 
Myers said. "Now do that every month for 30 years." 



 
            

   

For his eco-conscious prospective buyers in the Denver market, "the feature is the savings. The benefit is 
what would you do with the savings," Myers said. "They're going to pay that money to the utility company, 
or they can pay it to themselves. What would they rather do with the money?" 

Certified Passive Houses are becoming the norm for Steve Baczek, an architect from the Boston area, as well 
as homes that almost meet that standard at lower costs without the certification. 

"There are a lot people who want comfort, durability, health and energy efficiency but don't necessarily 
want a plaque on the wall," Baczek said. "I can get them to 75 or 80 percent of Passive House for little to no 
extra dollars." 

He designed the first Passive House in Rhode Island that was completed for about $188.00 a square foot. 

"We were able to deliver that house at market terms, and that one did receive Passive House certification," 
Baczek said. 

However, some builders found that they may have overestimated the value that consumers in their 
markets were willing to pay for a higher performance home and had to make adjustments to their product 
portfolio. 

A few years ago, Garbett Homes in Salt Lake City, Utah, marketed its high performance homes at about 
$3,000 more compared to a traditional home in the same market. 

"Our market didn't understand the value, and we couldn't get the appraisals for financing," said Bruce 
Hanson, energy director, and multifamily director for Garbett Homes. "High performance and lower utility 
costs brings people into our model, but they ask, why is your house $3,000 more than a similar home down 
the street? I believe we pushed maybe a little too far for a majority of the buyers, and there were some 
buyers that loved it and some we pushed away because of the cost/value perception." 

Garbett analyzed its market and found that it could sell very high performance, near-net zero homes at a 
premium of about 5 percent, or about $10,000 higher on a $250,000 to $300,000 home. But a larger 
premium for less than a very high performance home at a higher price point wasn't as attractive to many 
buyers. 

"When we were building homes in the $400,000 to $500,00 range and it was costing $20,000 more, then 
buyers wouldn't look at us," Hanson said. "Even when $20,000 more was at most 5 percent, it still seemed 
to alienate buyers. We had to look at the costs associated with going all the way to Net Zero, with a 
progressively lower HERS score or energy rating and compare it with what the buyer is willing to pay." 

 



 
            

   

Production builders are learning to create green home 
offerings that are cost-competitive in the marketplace by 
some smart application of basic building science.  

"Our homes start at the baseline of an Energy Star 
certified home, and then we increase the efficiency to 
decrease the energy load. We improve things like the 
envelope of the house through insulation and better 
windows and better installation, and a better roof system 
and then we also go to the mechanicals of the house to 
increase their efficiency. By doing all of that we're decreasing the energy load of the house. We call that 
'reduce before you produce,'" said Jacob Atalla, senior director of sustainability initiatives at KB Home. 

For some consumers, their green knowledge extends only to solar panels on the roof, so that's the first 
place they start when discussing a green home. But smart building professionals know, build a tighter, 
better home first, and then add solar to it. 

"We've proved that reduction must come first; it will impact the production portion. Our most recent zero 
house only had 7Kw of solar on it to bring it to net zero. That was done by first doing a whole lot of fine-
tuning to the house to make it energy efficient. In this net zero house, the solar pays the whole electricity 
bill," Atalla said. 

Opportunities in Green Remodeling 
With some 135 million existing housing units in the U.S., the largest potential for boosting energy efficiency 
lies in the remodeling sector. 

"We have 100 years of housing stock in the U.S. that needs to be brought forward to the same level of 
efficiency and sustainability as the new products we are building today," said T.W. Bailey Sr., president of 
Bailey Family Builders in Frisco, Texas. 

Builders have to educate and inspire remodeling clients just as much as new construction prospects. Rather 
than concentrate on the building science behind the walls, builders should present the benefits of a better 
home. 

"Homeowners don't know that good air quality means you only need to dust once a month instead of every 
other day, or their energy bill will be $150 instead of $300," Bailey said.  "When you explain it to them and 
tell them how you can accomplish that, you not only have to explain the features but you have to explain 
the benefits, and then they can make a determination whether it’s what they want to invest." 

Even with remodeling, builders can use the strategy of lower energy bills to offset costs for updated 
finishes and furnishings. 

Bailey recommends homebuilders and remodelers offer energy efficiency upgrades in addition to 
traditional jobs like a bathroom or kitchen remodel. For instance, sealing leaky ductwork could deliver 
significant savings in a home. 



 
            

   

"I’d recommend spending a few dollars to go up in the attic and seal ductwork and the savings from that 
will help pay for the rest of the project," he said. "You’ve created credibility for yourself and you’ve shown 
your client you care about them and not just updating their kitchen or bathroom." 

  



 
            

   

Experienced home designers and builders agree that a high performance home isn't the exotic beast that it 
once was. These architects and builders develop a formula and a stable of products and subcontractors that 
can deliver high quality on a repeatable basis. There are many paths to building green, many wall systems, 
insulation approaches, HVAC options and so on.  

The market responds best when there are performance goals established rather than prescriptive codes 
that dictate building processes and technologies.  

Involve Subcontractors 
In Denver, Gene Myers has developed a group of subcontractors who understand his devotion to quality on 
his net zero line of home. "The subs have gotten to the point where they can routinely produce a very 
airtight house that will get to the HERS rating we want," he said. 

Use Standard Materials 
"When we build something we should be able to get 90 percent of the materials from the lumberyard," said 
Steve Baczek. "We don't have to use exotic stuff.” 

For instance, the builders of the Proud Green Home of St. Louis focused on using locally sourced, readily 
available products. 

"The home was designed as a system featuring off-the shelf building products and advanced construction 
techniques to ensure greatly reduced energy and water usage," said Matt Belcher. 

 

 

 



 
            

   

Details Matter 
"We don't have to reinvent the wheel, we just need to pay attention to what we're doing," Baczek said  "My 
argument is, when I do a Passive House or low energy house, I'm building a good house by using good 
building science principles that are going to make this home highly durable, healthy and comfortable." 

Architect Matt O'Malia of GO Logic, a Belfast, Maine, architectural and construction firm that built the first 
Passive House in Maine, agrees.  

"The details are not that difficult. It’s the same skill set any good carpenter has," O'Malia said. "It’s attention 
to detail and that's what we tell people is, we’re not asking you to build a spaceship. 

"It’s exactly the same building you’ve been building but we’re going to pay attention to a few other things 
and we’ll tell you what those are. And, we’ll give you the support to do it. Most people get hung up on the 
concept rather than the reality. 

"Really, they have to learn to air seal better, there’s a different kind of window to install. We focus on how 
simple it really is." 

Well Built is Better than High Tech 
Atlanta Architect Chris Laumer-Giddens writes in his blog that a well designed and built house with strong 
fundamentals will perform better and last longer than one that relies on a lot of technology for 
performance. 

"Well-Built, at least the way we see it, means spending more time and effort on the details during design, 
as well as more time in the field building those details," Laumer wrote. "The investment goes in to making 
the house durable, comfortable, healthy, simple to use, and self-sufficient. In a well-built home, the interior 
environment is comfortable because of the ‘passive’ nature of the building enclosure. In fact, there’s 
nothing the homeowner can do to change this. They don’t need to.” 

Know the Market 
In Louisville, Architect Jill Lewis Smith of Civic Consulting, designed a line of affordable home plans using 
insulated concrete form construction. The goal is to build 100-year, efficient homes at the same price point 
as a doublewide manufactured home, the most popular option at the low of end of the regional market. 
The homes will be storm resilient and have energy costs about 75 percent less than a comparable 
manufactured home. 

Use Green as a Market Differentiator 
In California, KB Home starts at Energy Star rated homes and offers additional energy and water saving 
levels as part of premium packages. "Having an Energy Star certified home is a big value and they can go 
beyond that,” Atalla said. "It is giving us a differentiation that is a really big difference compared to resale 
homes and a substantial difference to new homes that are simply built to code. It creates value to our 
customers and makes the affordability of housing a lot more attractive for a larger swath of homebuyers." 



 
            

   

A growing number of new and remodeled homes are pursuing green certifications that are gaining 
acceptance by consumers. Research indicated that consumers are willing to pay more for homes with green 
features that go beyond local and state building codes. 

There are a number of national and regional certification programs, and while they might issue scores 
based on different factors, all of them are the closest things to quality assurance that exist for home 
building, said Dennis Creech, co-founder and executive director of Atlanta-based Southface Energy 
Institute, which administers the EarthCraft certification system. 

“Code is the bare minimum of building a home, so you can’t build a house anything less than code,” he 
said. “But that’s not what green is about. Green certification provides the extra quality people are looking 
for.” 

Of course, some government mandates are driving adoption, such as the California requirement that all 
new homes will be net zero energy starting in 2020. But the market is responding as well. Energy prices 
remain unstable and consumers are coming to value the comfort and durability of a well designed and built 
home. 

In cooperation with other programs, the U.S. Department of Energy has developed a stairs step of programs 
that move from code-built homes through Passive House, currently to the level of energy-efficient homes. 

 

 



 
            

   

High Performance Home Staircase 
(IECC, ENERGY STAR, DOE Zero Energy Ready Home, PHIUS) 

Sam Rashkin, Chief Architect of the DOE Building Technologies Office, laid out the steps or 
continuum of voluntary high performance federal home programs integrated 
with other systems such as Passive House. 

Rashkin explained that a good basic home begins with a code home 
complying with 2009 or more recent version of the International Energy 
Conservation Code (IECC). Then, the ENERGY STAR Certified Home at 
the first step of the staircase assures above code performance 
with comprehensive building science. 

The next step is the DOE Zero Energy Ready Home 
program, which makes ENERGY STAR Certified 
Home and EPA Indoor airPLUS a prerequisite to 
lock in critical building science and indoor air 
quality and adds best practices from the DOE 
Building America program. 

Finally, Passive House with PHIUS Certification makes DOE Zero Energy Ready Home a prerequisite and 
then squeezes the last drop of additional efficiency for greater resilience and minimum energy 
consumption. Here's an overview of some of the top national green home certification programs available. 

Home Energy Rating System (HERS) Index 
According to the RESNET web site, the HERS home energy rating is an analysis of a home’s energy 
efficiency, resulting in a HERS Index. The HERS Index is the nationally recognized scoring system for 
measuring a home’s energy performance. Based on the results, an energy-rated home will receive a HERS 
Index Score. The HERS Index Score can be described as a sort of miles-per-gallon (MPG) sticker for houses, 

giving prospective buyers and homeowners an insight as to how the 
home ranks in terms of energy efficiency. In addition to a HERS Index 
Score, a home energy rating also provides the homeowner with a 
detailed report regarding energy problems in the house. 

A comprehensive HERS home energy rating is conducted by a certified 
RESNET Home Energy Rater for an in-depth energy performance 
assessment of a home. It consists of diagnostic testing using 
specialized equipment, such as a blower door test, duct leakage tester, 
combustion analyzer and infrared cameras to determine: 

x The amount and location of air leaks in the building envelope 

x The amount of leakage from HVAC distribution ducts 

x The effectiveness of insulation inside walls and ceilings 

x Any existing or potential combustion safety issues 

 

 



 
            

   

ENERGY STAR Home 
ENERGY STAR certified new homes are designed and built to standards well above most other homes on 
the market, delivering energy efficiency savings of up to 30 percent when compared to typical new homes. 

A new home that has earned the ENERGY STAR label has undergone a process of inspections, testing, and 
verification to meet strict requirements set by the U.S. Environmental Protection Agency (EPA), delivering 
better quality, better comfort, and better durability. 

ENERGY STAR Homes was launched in 1996, and more than 1.6 million certified homes have been built to 
date. 

Department of Energy Zero Energy Ready Home 
DOE Zero Energy Ready Home builders are in the top 1 percent of builders 
in the country meeting the extraordinary levels of excellence and quality 
specified by the U.S. Department of Energy. 

These homes are verified by a qualified third-party and are at least 40 
percent to 50 percent more energy efficient than a typical new home. This 
generally corresponds to a Home Energy Rating System (HERS) Index 
Score in the low to mid-50s, depending on the size of the home and 
region in which it is built. 

By 2013, nearly 220,000 homes were rated with an average HERS Index Score of 64. Assuming a basic bell 
distribution curve, that means upwards of a 100,000 homes last year achieved HERS Index Scores on or 
below the Zero Energy Ready performance threshold from low to high 50’s, according to the DOE. 

Every DOE Zero Energy Ready Home starts with ENERGY STAR for Homes Version 3 for an energy-efficient 
home built on a solid foundation of building science research. Then, even more advanced technologies are 
designed in for a home that goes above and beyond current code to provide superior quality construction, 
HVAC, appliances, indoor air quality, safety, durability, comfort, and solar-ready components along with 
ultra-low or no utility bills. This provides homeowners with a quality home that will last for generations to 
come, according to the DOE. 

FORTIFIED For Safer Living 
The Insurance Institute for Business and Home Safety’s FORTIFIED Home program helps homeowners 
strengthen their home against the devastating power of severe weather. Also known as The National 
Standard for Resilient Construction, FORTIFIED Home is a set of engineering and building standards 
designed to help strengthen new and existing homes through system-specific building upgrades to 
minimum building code requirements that will reduce damage from specific natural hazards. 

The FORTIFIED Home program has three levels of designation—Bronze, Silver and Gold—that build upon 
each other, allowing homeowners and builder to choose the desired level of protection that best suits their 
budgets and resilience goals. 



 
            

   

Whether building a new single-family home or updating the 
resilience of an existing home, using FORTIFIED Home superior 
building standards will make any home more resilient and 
durable, help a homeowner protect what is priceless during a 
disaster. 

With its unique systems-based, holistic focus, FORTIFIED Home is 
affordable at any price point. With three levels of FORTIFIED Home 
designation available, builders can work with homeowners to 
choose a desired level of protection that best suits their budgets and resilience goals. 

The program also: 

x Provides peace of mind for homeowners, knowing their home is built to last. 

x Offers top to bottom protection of the treasures that make a house a home. 

x Safeguards investments made to make a home more sustainable and energy efficient. 

x Lowers ownership costs. 

x Improves the marketability of the home by ensuring prospective buyers know it was built to the 
highest standard with a transferable FORTIFIED Home designation. 

x Helps homeowners lower the overall cost of their community’s recovery after a disaster. Studies 
show every $1 spent on disaster mitigation saves $4 in community disaster recovery expenses. 

x Minimizes homeowners’ post-disaster environmental footprint. 

LEED v4 Homes 
LEED, or Leadership in Energy and Environmental Design, is administered by the U.S. Green Building 
Council, and is available for all buildings, from homes to corporate headquarters. Projects pursuing LEED 
certification earn points across several areas that address sustainability issues. Based on the number of 
points achieved, a project then receives one of four LEED rating levels: Certified, Silver, Gold and Platinum. 

LEED for Homes is available for building design and construction projects for single-family homes and 
multifamily projects up to eight stories. LEED-certified homes are built to be energy-efficient, ensuring that 
the home can be comfortably heated and cooled with minimal energy usage. 

LEED homes are: 

x Individually tested to minimize envelope and ductwork leakage; 

x Designed to minimize indoor and outdoor water usage; 

x Predicted to use an estimated 30 to 60 percent less energy than a 
comparable home built to International Energy Conservation Code. 

Based on the average HERS ratings for each level of LEED certification, these 
homes could potentially see energy reductions of up to 30 percent for LEED 
Certified homes, up to approximately 48 percent for LEED Gold homes and up to 
50-60 percent for LEED Platinum homes. 



 
            

   

LEED for Homes projects must meet ENERGY STAR for Homes, which can cut energy bills by 20 percent , 
saving between $200 to $400 annually, adding up to potentially thousands of dollars saved over the seven 
or eight years that the typical homeowner lives in a home. Some homes see savings of up to 60 percent. 
Incorporating energy efficiency into apartment complexes could save $3.4 billion nationwide. 

More than 196,500 units have been registered under the LEED for Homes rating system. 82,000 of those 
units have been certified under LEED for Homes; nearly half of those units are in the affordable housing 
sector. 

ICC 700 National Green Building Standard 
The ICC 700 National Green Building Standard (NGBS) is the first residential green building standard to 
undergo the full consensus process and receive approval from the American National Standards Institute 
(ANSI). 

To date, the standard has been widely implemented throughout the industry. The Home Innovation 
Research Lab has certified the compliance of more than 50,000 dwelling units. Dozens of regional and local 
green initiatives refer to the standard within their program criteria and the International Green 
Construction Code (IgCC) allows compliance with ICC 700 NGBS as an alternate compliance path for 
residential buildings more than four stories in height. 

According to the Home Innovation Labs website, the third-party verified certification program ensures 
homes and apartments are built in compliance with the NGBS and focuses on three primary attributes: 

Healthy Homes 

x Providing fresh air ventilation that improves indoor air quality 

x Limiting pollutants and contaminants in the home 

x Preventing moisture problems that can contribute to mold and attract pests 

Lower Operating Costs 

x Reducing utility costs through cost-effective energy and water efficiency practices 

x Controlling maintenance costs through durable construction and product selection 

x Providing technical and educational resources to ensure the home’s optimum performance 

Sustainable Lifestyle 

x Promoting walkability 

x Reducing home maintenance through enhanced durability 

x Preserving natural resources through responsible land development practices 

A new green home can be awarded a Bronze, Silver, Gold, or Emerald certification level, depending on the 
number of green practices successfully incorporated in its design and construction. Existing single-family 
homes can also attain one of the four levels of certification when remodeled according to the requirements 
of the NGBS. 



 
            

   

Passive House 
The Passive House standard was originally designed in Germany to attain a 
quantifiable and rigorous level of energy efficiency within a specific 
quantifiable comfort level. The goal is maximize energy gains and 
minimize energy losses through an extremely tight building envelope. 

Passive building cuts energy consumption by 60-80 percent compared to 
code buildings. Certified passive buildings provide superior comfort, 
indoor air quality, and resilience.  

According to the Passive House Institute U.S. (PHIUS) website, passive buildings are designed and built in 
accordance with these five building-science principles:  

x It employs continuous insulation through its entire envelope without any thermal bridging. 

x The building envelope is extremely airtight, preventing infiltration of outside air and loss of 
conditioned air. 

x It employs high-performance windows (typically triple-paned) and doors 

x It uses some form of balanced heat- and moisture-recovery ventilation and uses a minimal space 
conditioning system.  

x Solar gain is managed to exploit the sun's energy for heating purposes and to minimize it in 
cooling seasons. 

Passive building principles can be applied to all building types, from single-family homes to apartment 
building to offices and skyscrapers. 

Passive design strategy models and balances a comprehensive set of factors including heat emissions from 
appliances and occupants to keep the building at comfortable and consistent indoor temperatures 
throughout the heating and cooling seasons, according to PHIUS. As a result, passive buildings offer 
numerous long -term benefits in addition to energy efficiency: 

x Superinsulation and airtight construction provides unmatched comfort and even in extreme 
conditions. 

x Continuous mechanical ventilation of fresh filtered air assures superb air quality.  

x A comprehensive systems approach to modeling, design and construction produces extremely 
resilient buildings.  

x Passive building is the best path to Net Zero and Net Positive buildings because it minimizes the 
load that renewables are required to provide. 

In 2015, PHIUS in cooperation with Building Science Corporation under a U.S. DOE Building America Grant, 
the PHIUS Technical Committee has developed passive building standards that account for the broad range 
of climate conditions, market conditions, and other variables in North American climate zones. 

Homes developed under the PHIUS+ 2015 certification qualify for the U.S. DOE Zero Energy Ready Home 
program. 



 
            

   

Well Building Standard 
The WELL Building Standard is an evidence-based system for measuring, certifying and monitoring the 
performance of building features that impact health and well-being.  

WELL is administered by the International WELL Building Institute™ (IWBI), a public benefit corporation 
whose mission is to improve human health and well-being through the built environment. It is third-party 
certified by Green Business Certification Inc. (GBCI). 

At the end of 2015, nearly 80 projects encompassing 20 million square feet are now registered or certified 
under the WELL Building Standard in 12 countries across five continents. WELL now offers pilot programs 
for retail, multifamily residential, education, restaurant and commercial kitchen projects. 

The WELL Building Standard focuses on seven categories of building performance: air, water, nourishment, 
light, fitness, comfort and mind. Pioneered by Delos, WELL is grounded in evidence-based medical research 
that demonstrates the connection between buildings and its impact on occupants’ health and wellness.  

The WELL certification process involves a Documentation Review step similar to LEED certification, along 
with an on-site Performance Verification performed by a WELL assessor. 

Living Building Challenge 
The Living Building Challenge is a building certification program, advocacy tool 
and philosophy that defines the most advanced measure of sustainability in the 
built environment. 

The Challenge is composed of seven performance categories known as Petals: 
Place, Water, Energy, Health & Happiness, Materials, Equity and Beauty.  Projects 
can achieve three types of certification: Living Building Certification, Petal 
Certification or Net Zero Energy Building Certification. Petals are subdivided into 
a total of twenty Imperatives, each of which focuses on a specific sphere of 
influence. 

According to the Living Building Challenge website, project certification process for projects pursuing Full 
Certification or Petal Recognition (Net Zero Energy Building Certification follows a slightly different process) 
is straightforward, while still fostering an environment of support and collaboration. The project path from 
vision to achievement consists of three steps: Registration, Documentation + Operation and Audit + 
Certification. 

A project team continues the documentation process through the project’s construction phase and its 
operational phase, which includes twelve consecutive months of operation, during which project 
performance data is recorded.  Once the operational phase is complete, a project team may submit data for 
audit. 

Environments for Living 
Introduced in 2001, the Environments For Living program was developed with the assistance of two of the 
country's leading building science companies, Advanced Energy Corporation and Building Science 



 
            

   

Corporation. The Environments For Living Certified 
Green program was introduced in 2007. To date, 
more than 180,000 homes have been constructed 
under the Environments For Living banner. 

The Environments For Living and Environments For 
Living Certified Green programs from TopBuild Home 
Services are national turn-key programs designed to 
assist builders in constructing and marketing high-
performance homes using the principles of building 
science. 

The top Environments For Living Certified Green program includes additional benefits in areas such as 
indoor water efficiency, lighting and appliance efficiency. 

Some builders' top priority is to differentiate themselves by constructing homes that go beyond 
conventional building codes. Others recognize the potential for building science to reduce claims and 
callbacks, and increase customer satisfaction. 

The program offers a comprehensive system of training that includes a national plan review center and an 
extensive network for field certification and testing. 

Homes built to the current Environments For Living program requirements may qualify for the ENERGY 
STAR label. At all levels, the Environments For Living program includes the four key components of ENERGY 
STAR: air sealing and insulation that performs, ducts that prevent leakage, advanced windows and 
independent inspection and testing. 

The program provides certain guarantees on comfort, and heating and cooling energy use, providing 
homebuyers with a consistent level of quality assurance and performance. 



 
            

   

 
Location: Chattahoochee Hills, Georgia 
Builder: The Imery Group 
Architect: LG Squared, Inc. 
Awards: DOE Zero Energy Ready Home 
Housing Innovation Award Winner, 2014 

 

One of the best ways to learn about high performance homes is to look at some successful projects. Here's a 
review of some award-winning homes that met the challenges to provide good value for homeowners 
while meeting exacting performance standards.  

The Proud Green Home at Serenbe was named a DOE Zero Energy Ready Home Housing Innovation Award 
Winner for 2014 in the Custom Category. 
 
 

 

 

 

 

 



 
            

   

This honor from the DOE was the latest to come to builder Luis Imery and the Proud Green Home at 
Serenbe. Other major recognition includes: 

x EarthCraft House Platinum Level 

x NAHB Green Awards, Project of the Year For Single Family – Small Volume 

x First DOE Zero Energy Ready home in Georgia 

x EPA Indoor airPLUS 

x EPA Water Sense 

x ENERGY STAR Version 3 

x DOE Zero Energy Ready Home Quality Management Guidelines 

As part of recognition of the Proud Green Home at Serenbe as the first DOE Zero Energy Ready Home in the 
state of Georgia, the DOE developed a case study of the home. 

According to the case study, the home, completed in August 2013, was a collaborative effort by builder 
Imery of The Imery Group, architect and building science consultant Chris Laumer-Giddens of LG Squared, 
Inc., Residential Design and ProudGreenHome.com. 

ProudGreenHome.com asked Imery to construct its first “Proud Green Home” and brought in a dozen 
building products manufacturers as project partners. These partners supplied some of the high-
performance and resource-efficient products used in construction of the 2,811-square foot modern home. 

The exterior walls were sheathed with an OSB product with a waterproof exterior 
coating and 1.0 inch of rigid foam adhered to the interior side for an insulating 
value of R-6.6. All seams are taped with a proprietary tape to provide a weather-
resistant barrier that takes the place of house wrap. A yellow plastic mesh rain 
screen is installed over the OSB to provide a 0.25-inch ventilation and drainage gap 
between the sheathing and the siding. The exterior edge of the raised foundation 
slab is covered with a waterproofing coating, 1.5 inches of rigid foam fiberglass 
insulation, drainage board, and brick for an R-7 foundation. 

Key Green Building Features of the Proud Green Home of Serenbe: 

x DOE Zero Energy Ready Home Path: Performance 

x Walls: above-grade walls 2x6 advanced frame, R-20 BASF open-cell spray foam plus R-6.6 coated 
Huber ZIP System OSB with 1.5-inch adhered rigid foam; Benjamin Obdyke mesh rain screen; fiber 
cement and corrugated siding. 

x Foundation: Raised slab edge with waterproofing, R-5 fiberglass rigid foam, and brick. 

x Roof: ENERGY STAR 24 gauge aluminum standing seam metal roof from Metal Sales; 1x2 spacer, 
waterproof membrane, OSB. R-32 BASF open-cell spray foam on underside of roof deck, plus R-5 
rigid insulation above deck, sealed attic. 

x High-performance coated aluminum clad, dual-pane windows from Ply Gem delivered a U-factor of 
0.29, a solar heat gain coefficient (SHGC) of 0.20, and low- emissivity coatings. 

x Air Sealing: 0.21 ACH 50 



 
            

   

x Ventilation: 90 percent  efficient ERV from Zehnder America 

x HVAC:LG mini-split heat pump with 1 exterior unit, 3 interior units ducted to rooms, 8.20 HSPF, 
14.30 SEER, 10.10 EER 

x Hot water: solar thermal, with 80-gal. tank and electric backup, 0.95 efficient. 

x Lighting: 63 percent  LED, 32 percent  CFL, two ENERGY STAR ceiling fans 

x Appliances: ENERGY STAR-rated appliances from LG 

x Solar: 10-kW PV system 

x EPA WaterSense fixtures: All Kohler fixtures WaterSense certified; central manifold distribution with 
PEX piping to each faucet. 

x eMonitor management system by PowerWise.  
x Other: Low- or no-VOC paints and finishes; programmable thermostats; shading provided to all 

windows; durable, non-rot, low-maintenance fascia, soffit, and trim; native and drought tolerant 
plants; rain sensor for irrigation system; perimeter subgrade drain system 

x Deep overhangs, structural awnings, and a porch trellis provide protection from summer sun while 
allowing winter sun to enter the space. 

x All 42 of the home’s recessed can lights are LED fixtures and 34 percent of the lighting is CFL pin-
based. 

 
The Proud Green Home of St. Louis utilized panelized wall construction and spray foam insulation as part of 
the building science behind the high performance home. 

The high performance five-bedroom, 3,700 square-foot Prairie-style home was built in partnership with 
Verdatek Solutions, Curtiss W. Byrne Architect, and the High Performance Buildings Research Center (part 
of the Midwest Energy Efficiency Research Consortium at the University of Missouri-Columbia). 

The home used factory-built trusses and wall panels, with Huber Zip System sheathing attached on the 
walls that sped up construction and greatly reduced on-site waste during framing. The only waste was roof 
sheathing, and because the sheathing was made with non-toxic epoxy, scraps were collected on site and 
were later ground into landscaping mulch. 

With panelized or factory built wall construction, a building professional can save time and money, as well 
as job site waste, and deliver a home that will perform better. 

 
Location: Wildwood, Missouri 
Builder: Hibbs Homes & Verdatek Solutions 
Architect: Curtis W. Byrne 
Partner: Midwest Energy Efficiency 
Research Consortium (University of Missouri) 
 

 

 



 
            

   

The builder, Hibbs Homes, chose the 7/16-inch ZIP 
System roof and wall sheathing from Huber Engineered 
Woods, and used advanced framing techniques as well. 
Together these building systems offer a more durable, 
efficient building envelope than traditional framing 
and sheathing techniques. 

The home’s ZIP System created a thermal envelope 
comprised of continuous, insulated panels sized from 
architect Curtiss Byrne’s plans. The panels were 
manufactured off-site from engineered, oriented strand board layered with highly efficient insulating foam 
in the center. 

These continuous panels reduce the amount of seams in the thermal envelope to create a better barrier 
against air and moisture exchange. The ZIP System also meets the requirements for several green building 
codes, including the NGBS ICC-700 standards used to verify the home. 

The panels to frame the home were shipped to the site and fastened to the frame of the home by our 
subcontractors. The panels were then taped together using a specially constructed, permanent adhering 
tape to further reduce thermal bridging. 

The builders also used Optimal Value Engineering or advanced framing techniques to optimize the home’s 
energy efficiency and reduce waste and lumber costs. 

With advanced framing techniques unnecessary framing redundancies are eliminated without 
compromising the structural and architectural integrity of the home while still surpassing building codes, 
more room is available for insulation. The design used raised heel, or energy, trusses in the home’s 
construction. Energy trusses are oversized and increase the height on exterior walls, allowing more room 
for insulation on the outside edge of the home. 

The combination of advanced framing, ZIP system and spray foam insulation were carefully planned to 
work together to reduce thermal exchange and increase the home’s energy efficient performance. 

The spray foam insulation from Dow Building Solutions was applied on site to the stud bays as well as the 
rim joist of the full basement under the home. 

The Proud Green Home of St. Louis met a number of prominent green building standards, including: 

x Energy Star for Homes 

x ANSI ICC-700 The National Green Building Standard 

x DOE Zero Net Ready home 

x EPA Indoor airPlus 

x WaterSense 

 



 
            

   

Key Green Building Features of the Proud Green Home of St. Louis 

x Factory-built wall systems with sheathing and trusses. 

x Raised heel energy trusses for better attic insulation. 

x Advanced framing intersection of interior wall and exterior wall. 

x Advanced framing insulated headers, use 2 ½ inch rigid foam insulation on either side of header 
framing, with 2, 2x6 top plates. 

x Advanced 2x6 frame on 24-inch on center with three stud corners. 

x Continuous air barrier from foundation to roof. 

x Rim joist caulked or gasketed to still plate. 

x Subfloor, bottom plate, drywall, caulked glued or gasketed to next piece. 

x Electrical boxes caulked, glued or gasketed at wire penetrations and holes. 

x Ceiling drywall taped to wall drywall. 

x Drywall as continuous air barrier in ceiling. 

x Attic R-38 blown-in insulation. 

x R-19 batt in walls or closed cell spray foam. 

x Passive radon vent 

x Insulated R-10 foundation slab 

x Insulated R-13 basement walls 

x Windows: Marvin Integrity, Low-E glass, Argon filled U factor .29 

x Therma Tru insulated doors 

x Roof: Durable standing seam metal 

x Exterior: Stone veneer, brick & fiber cement siding 

x Geothermal heating and cooling 

x Ductwork in conditioned space and sealed with mastic 

x WaterSense compliant fixtures 

 

 

 

 

 

 

 

 

 



 
            

   

 
The Proud Green Home of Lousville is sited in the Norton Commons Traditional Neighborhood 
Development community. 

The home is named Su Verde or "About Green" in Italian, and was constructed by UberGreen Spaces & 
Homes  

The home will meet a number of green building certifications, including: 

x Passive House 

x ANSI ICC-700 The National Green Building Standard 

x DOE Zero Net Ready home 

x LEED for Homes 

Also, with the option for future solar panels, the home could be net zero energy, or produce as much 
energy as it uses. 

Sy Safi and his company, UberGreen Spaces & Homes created and designed Su Verde in the Italianate style 
with architect Clive Pohl of Lexington, Kentucky-based Pohl Rosa Pohl. 

Safi is a national and international award-winning sustainability designer and progressive builder in both 
residential and commercial. Pohl Rosa Pohl is a Lexington, Kentucky, based architectural firm with deep 
understanding of high performance home building principles. 

"The home will focus on a number of sustainability aspects, including energy, water and waste 
management, indoor air quality, acoustics, nourishment, health and happiness, biophelia and biomimicry," 
Safi said. In 2012, Safi created My Green Kentucky Home, a model home that is Kentucky's first Net Zero 
Energy and Net Zero Water home certified LEED Platinum by the U.S. Green Building Council. 

In addition, Safi said the Su Verde home will be sustainable from the ground up. The design plans for the 
home to go beyond energy-efficiency and focuses on aspects of a created environment such as water, 
waste, indoor air quality, light, acoustics and fitness. 

*
 
Location: Louisville, Kentucky 
Builder: UberGreen Spaces & Homes 
Architect: Clive Pohl, Pohl Rosa Pohl 
 

*Completed August 2016 
  



 
            

   

New Town Builders’ Perrin’s Row townhomes is a multifamily project with 26 units in the cold climate that 
got a HERS 54 without PV, or HERS 28 with PV. The 26-unit, three story urban infill project in the Denver 
suburb of Wheat Ridge rise above the older one-and two-story homes in terms of energy efficiency. 

This was New Town Builders’ first town home project certified to the DOE Zero Energy Ready Home 
program, but the Denver-based production builder has certified more than 68 single-family homes to the 
DOE Zero Energy Ready Home program since joining the program in 2012. 

The two-bedroom, two-bath, 1,457 ft2 homes are expected to save their home owners nearly $700 per year 
in energy bills and should achieve Home Energy Rating System (HERS) scores of 54 without solar energy 
systems or 28 when the 3.0-kW solar photovoltaic system is installed on the roof of each unit. 

Every unit will be certified to the DOE Zero Energy Ready Home program, which requires homes to meet all 
of the requirements of ENERGY STAR Certified Homes Version 3.0 and the U.S. Environmental Protection 
Agency’s Indoor airPLUS, as well as the hot water distribution requirements of the EPA’s WaterSense 
program and the insulation requirements of the 2012 International Energy Conservation Code. In addition, 
homes are required to have solar electric panels installed or have the conduit and electrical panel space in 
place for it. 

New Town Builders started construction of the high-performance building envelope with a slab-on-grade 
foundation that is wrapped in R-10 rigid XPS foam slab edge insulation to provide an insulating barrier 
down to the footer. The 2x6 framed walls were built using advanced framing techniques including 24-inch 
on center stacked framing with single-top plates, two-stud open corners, right-sized headers, and open-
framed interior-exterior wall intersections. 

These techniques create a well-insulated thermal envelope with an R-value of R-23 by maximizing the 
space within the wall available for insulation while reducing both thermal bridging and lumber use. The 
lumber used for framing on this project was locally milled beetle kill lumber harvested from standing dead 
trees in the Colorado mountains.  

Perrin’s Row was New Town’s first town home project to utilize a liquid-applied weather-resistant barrier. 
The asphalt emulsion product is applied to the OSB sheathing with a sprayer similar to a paint sprayer.  

 
Location: Wheat Ridge, Colorado 
Builder: Thrive Home Builders 
Awards: DOE Housing Innovation Award 
winning multifamily project, 2015 
 
 
 

 

 



 
            

   

In this project New Town also switched from blown cellulose insulation to loose-fill fiberglass, citing 
potential improved performance from less settling over the long term and the desire to offer a material 
manufactured from recycled glass bottles.  

Perrin’s Row has vented attics that are insulated with R-50 of blown fiberglass insulation. Truss heel heights 
are raised to 14 inches to maximize the insulation depths to the outside edge of the top plate. The top 
plates are air sealed using long-lasting sprayer-applied gasketing caulk installed at all top plate-attic ceiling 
junctions. This step reduces air infiltration at one of the homes’ most leak prone areas.  

The ventilation strategy for this project included continuous exhaust ventilation using ENERGY STAR-
labeled exhaust fans. Each unit was individually tested to insure compliance with ASHRAE 62.2 residential 
ventilation standards. The town home’s 3-story designs lent themselves to natural ventilation with 
operable windows on all three levels taking advantage of the stack effect to bring in fresh air from the entry 
level through shaded windows and to allow warm air to escape from third-floor windows. First-floor patios 
and private second- and third-floor decks encourage this use of fresh air ventilation.  

The HVAC systems include high-efficiency 92.1 AFUE gas furnaces and 13 SEER air conditioners with metal 
ducts and returns located within the conditioned space and sealed with mastic. A .95 efficient gas tankless 
water heater supplies continuous hot water. 

The unit is plumbed with a recirculation loop that 
employs intelligent technology that recognizes hot 
water use patterns and charges the main recirculation 
loop to save water while providing rapid hot water 
delivery to the home owner. 

The design of the Perrin’s Row buildings includes well-
placed efficient expanses of windows to provide 
natural light while reducing the need for electronic 
lighting.  

New Town Builders’ vigorous air sealing program, which included sealing of all top plates, closed-cell foam 
at all rim joist areas, detailed foam sealing at all penetrations, and the additive air sealing benefits of the 
sprayer-applied weather-resistant barrier, resulted in an average airtightness across all units of 2.48 air 
changes per hour at 50 Pascals pressure difference (ACH 50). Every unit was tested and showed individual 
airtightness numbers that were below 3.0 ACH 50, surpassing both the ENERGY STAR and 2012 IECC 
airtightness standards. 

Key Green Building Features of Town Homes at Perrin’s Row 

x Walls: Advanced framing; 2x6; 24" on center; single top plates; two-stud corners; insulated headers; 
blown-in fiberglass (R-23); asphalt spray-on weather-resistant barrier and seam sealer. 

x Roof: 3-foot ice and water shield; waterproof underlayment; 30-year shingles; metal drip edge.  

x Attic: Vented; 14" raised heel trusses; spray on gasket at top plates; blown-in fiberglass (R-50); 
closed-cell foam at rim joists. 



 
            

   

x Foundation: Rigid foam under slab (R-10); XPS at slab edge. 

x Windows: Double-pane; argon-filled; vinyl-framed; low-e; U=0.30; SHGC=0.30. 

x Air Sealing: 2.48 ACH 50. 

x Ventilation: Exhaust fan. 

x HVAC: 92 AFUE furnace; 13 SEER AC. 

x Hot Water: 95 percent  efficient tankless water heater. 

x Lighting: 100 percent  CFL.  

x Appliances: ENERGY STAR-rated refrigerator and dishwasher. 

x Solar: 3.0 kWh.  

x Water Conservation: All EPA WaterSense rated fixtures; hot water recirculation pump; smart 
controls; drought-tolerant plants; drip irrigation.  

x Other: Energy management system; low-VOC furnishings and finishes.  

 
A three bedroom, three bath house built in 1963, with a split floor plan and a finished basement underwent 
a thorough renovation to provide sustainable, eco-friendly living for its next occupants. 

Atlanta contractor Joe Thomas of Elemental Green led the project for this extreme makeover as a way to 
demonstrate the possibilities of sustainable renovation. He renovated the house to resell it. His approach 
was to remodel the home and have it certified rather than convince a client to do an EarthCraft renovation 
on the home. 

Thomas buys homes and performs green renovations at a price point at or below $300,000 to reach the 
market of millennials who entering the home buying market. 

Thomas also considered curb appeal for the remodel. Some selections, such as the recycled glass 
countertops, were made for aesthetic reasons and to appeal to buyers. "We choose things that really read 
like luxury items and yet they are green selections" Thomas said. 

Achieving Earthcraft certification did not add much to the cost of the home. The builder can be selective 
about where to invest. Some items came at a cost premium, such as the recycled glass countertops and 
FSC-certified cabinets. 

 
Location: Atlanta, Georgia 
Builder: Elemental Green Builders 
Certifications: EarthCraft Platinum 
 
 
 

 

 



 
            

   

One large investment was the high performance HVAC system, which cost about 30 percent more on the 
HVAC equipment than on the standard system. The unit is a heat pump rated at 18 SEER and 9.5 HPSF with 
a variable speed blower and two-speed air conditioning. The system was designed with zones and 
integrates with whole house dehumidification and fresh air ventilation systems. 

The home was tested at 4.5 ACH/50, where before the renovation it was about 14 ACH. The home was 
stripped down to the stud to allow for moving interior walls and adding insulation. 

About 40 percent of the materials were recycled, although the project did not earn points for recycling 
because it did not use separate dumpsters for some types of discarded materials. 

Key Green Building Features of Deep Green Remodel 

x Icynene spray foam in the walls on the main floor and roofline 

x Attic is conditioned space, with pull-down stairs and decking for storage. 

x Energy Star lighting fixtures and bath fans 

x Energy Star appliances from Samsung 

x Low-VOC paints 

x Recycled glass countertops by Vetrazzo in kitchen 

x Wellborne Cabinets manufactured within 500 miles 

x Recycled marble counter top in bath room 

x GE hybrid water heater 

x Used salvage wood flooring to redo the floors 

x Windows exceed Energy Star ratings 

x Plumbing fixtures from Kohler and Delta are WaterSense certified 

x Daylighting with SolaTubes 

  



 
            

   

 

The financial sector, from appraisals to mortgages to insurance, is finally starting to catch up with high 
performance home building.  

Builders have long complained that appraisals have not acknowledged and given fair credit for high 
performance technology such as solar panels or highly insulated windows that were above local market 
standards. Mortgage companies have not recognized the total cost of ownership value that lower utility 
bills offer, giving buyers more disposable income despite a higher home value. 

Here's a look at how the financial sector is beginning to support high performance homes in the 
marketplace. 

Appraisers Gear Up for Green Homes 
The financial equation for many homes begins with the appraisal. Mortgage lenders base the initial value of 
the home on the appraisal by a qualified appraiser. 

In March 2013 the Appraisal Institute released an updated version of the Residential Green and Energy 
Efficient Addendum as an optional addendum to Fannie Mae Form 1004, which is the valuation 
profession’s most widely used form for mortgage lending purposes. The Appraisal Institute originally issued 
the addendum in September 2011. 

The Appraisal Institute’s updated addendum allows appraisers to identify and describe a home’s green 
features, from solar panels to energy-saving appliances. Form 1004 devotes limited attention to energy 
efficient features, so green data usually doesn’t appear in the appraisal report, or it is included in a lengthy 
narrative that often is ignored. 

 

 



 
            

   

The Appraisal Institute has added new energy fields to its form to help appraisers gather information on 
green features, removed the two columns for solar photovoltaic energy sources to align with the number 
found in a typical residential house, and in their place included a description of solar water heating systems 
because they are more prevalent in the market than solar photovoltaic sources and vary widely in their 
characteristics. 

The form also includes references to aid appraisers in completing the solar section and a glossary at the end 
of the addendum to assist the appraiser and other readers, such as lenders and consumers. 

Used by Fannie Mae, Freddie Mac and the Federal Housing Administration, Form 1004 is completed by 
appraisers to uphold safe and sound lending. Currently, the contributory value of a home’s green features is 
rarely part of the equation. 

The updated addendum reflects input from the U.S. Green Building Council and the National Association of 
Home Builders. 

The Appraisal Institute also published a book, “Residential Green Valuation Tools” by Sandra K. Adomatis, 
SRA, that provides detailed instructions on properly completing the Appraisal Institute’s Residential Green 
and Energy Efficient Addendum form for appraisal reports. The valuation of Energy Star homes, passive 
solar houses, solar photovoltaic systems and net-zero energy homes is also explored. 

The Appraisal Practices Board (APB) of The Appraisal Foundation is launching three Valuation Advisories 
related to the valuation of green buildings, and the first one, the Valuation of Green and High Performance 
Property: Background and Core Competency, was published in 2015. 

The Advisory offers voluntary guidance to appraisers on the background and competency necessary to 
credibly value green buildings and/or energy-efficient features. These Advisories are part of an ongoing 
joint project with the United States Department of Energy (DOE) to develop guidance and educational 
materials for appraisers on green valuation. Representatives from the DOE are actively participating in the 
development of these Valuation Advisories as Subject Matter Experts (SMEs). 

These Advisories will offer guidance to appraisers so they will be able to provide appraisals in compliance 
with the Uniform Standards of Professional Appraisal Practice (USPAP), the congressionally authorized 
standards for real property appraisers. The APB plans to adopt Advisories focused on the valuation of green 
residential properties, as well as green commercial, multifamily and institutional properties. 

John Brenan, director of appraisal issues at The Appraisal Foundation, discussed the initiatives to provide 
real property appraisers with the knowledge and tools they need to value both commercial and residential 
green buildings in a competent and ethical manner. 

"The first Valuation Advisory familiarizes appraisers with things like the HERS rating, Energy Star and other 
programs that are out there, as well as different terms and resources," Brenan said. "When an appraiser 
gets an assignment to value a green building, he or she can read through this to better understand what 
they're getting into." 



 
            

   

The next two Valuation Advisories will cover valuation of green buildings for one to four unit residential 
properties and the other will be dedicated to multi-family and commercial and institutional properties, 
Brenan said. 

Appraisers face some challenges in evaluating green and high performance home features. 

"The one thing from an appraisal standpoint that is tough for property owners to keep in mind is that cost 
doesn't equal value," Brenan said. "You can put a $250,000 house on the market and spend $100,000 on 
green features, but that doesn't mean you'll get a $350,000 price. But if you have a $250,000 house with 
$10,000 of green upgrades you may receive a dollar-for-dollar valuation, or maybe even more. 

"There are no formulas that say if you add solar panels to your home that it will add a specific dollar value 
to the home. That's why the goal for these efforts is to make sure there are appraisers with a good working 
knowledge and understanding of how to value green properties." 

Mortgage Risk 
Studies indicate that an energy-efficient home is a better mortgage risk. Owners of energy-efficient homes 
spend less money on heating and cooling costs, leaving more of the budget to go toward the monthly 
house payments, according to a study released by the University of North Carolina at Chapel Hill Center for 
Community Capital and the Institute for Market Transformation. 

After looking at 71,000 loans from 38 states and Washington, D.C., the researchers found that loans taken 
out on energy-efficient homes, specifically homes built to Energy Star standards, are on average 32 percent 
less likely to go into default than non-energy-efficient homes.  

Looking at it another way, the better the Home Energy Rating System (HERS) index of efficiency awarded to 
a home, the lower the risk of default. 

For the study "Home Energy Efficiency and Mortgage Risk," The sample was limited to loans taken out for 
single-family, owner-occupied homes between 2002 and 2012. These loans were used for purchase only. 
About 35 percent of the homes used in the sample were Energy Star-rated while the remaining 65 percent 
of the homes formed the control group. The average price of the homes included in the sample was 
$220,000. Both older and newly built homes were included. 

Energy Star-rated homes are built or renovated to deliver energy efficiency savings of over 15 percent 
when compared to typical new homes. A home that has earned the Energy Star label has undergone a 
process of inspections, testing, and verification to meet strict requirements set by the U.S. EPA. 

 
 



 
            

   

Insurance Valuations 
Insurance companies are getting in on the 
green home act as well. American Modern 
Insurance Group near Cincinnati, Ohio, built a 
1,471-square-foot demonstration home to 
train insurance adjusters on advanced home 
technology. 

The house was built with sustainable and 
environmentally friendly materials, including 
bamboo and cork flooring, low volatile organic 
compounds paint, concrete countertops and carpet made from recycled plastic bottles. 

Smart technology features include a thermostat, keyless entry doorway, camera security, water sensors, 
and carbon dioxide and smoke detectors and full voice-controlled home automation. The garage was built 
to meet the IBHS's FORTIFIED construction standards, which will make it more resistant to high winds and 
hail. 

The home will be flooded and receive other damage, and the adjuster will have to value the damage and in 
some cases repair it themselves. 

"Because the risks are changing what better way to have a home that you can train on," said Shannon 
Lewandoski, AMIG training specialist. "And if you can build a new home you can implement the stuff you 
like smart and green technologies that our adjusters might be seeing in inspections." 

Financial Options 
Financing programs for green home improvements can help homebuilders give buyers the homes they 
want. 

Energy Efficient Mortgage: The EEM loan provides funding for approved green upgrades. Apply for it when 
the home is purchased or refinanced. The process starts with a certified rater coming to the home to 
determine the upgrades that make sense for the home. The homeowner can choose which ones you want 
and apply for a loan to cover the upgrades and professional installation. 
The EEM program recognizes that an energy-efficient home will have lower operating costs, making it more 
affordable for the homeowners.  Cost-effective energy improvements can lower utility bills and make more 
income available for the mortgage payment. 

EEM can also be used with the FHA Section 203(k) rehabilitation program (see below) and generally follows 
that program's financing guidelines. For energy efficient housing rehabilitation activities that do not also 
require buying or refinancing the property, borrowers may also consider HUD's Title I Home Improvement 
Loan program. 

The energy package is the set of improvements that the Borrower chooses to make based on the 
recommendations and analysis performed by a qualified home energy assessor. The improvements can 



 
            

   

include energy-saving equipment, and active and passive solar and wind technologies. The energy package 
can include materials, labor, inspections, and the home energy assessment by a qualified energy assessor. 

The financed portion of an Energy Package must be cost-effective. Improvements are considered cost-
effective when the cost of making them is equal to or less than the money saved on energy from those 
improvements. 

The maximum amount of the energy package that can be added to the borrower’s regular FHA loan 
amount is the lesser of: 

x Cost-effective improvements to be made (energy package) based on the home energy assessment 

x Or the lesser of 5 percent of: 
o The Adjusted Value 
o 115 percent of the median area price of a Single Family dwelling 
o 150 percent of the national conforming mortgage limit 

An FHA-approved lender can access FHA’s EEM Calculator to determine the maximum amount that a 
borrower can finance for energy improvements. 

An EEM may also be used with complementary energy-related programs such as the Energy Efficient 
Homes (EEH), Solar and Wind Technologies, and FHA Weatherization. 

Applications must be submitted through an FHA approved lender. 

HUD 203K: Section 203(k) insurance enables homebuyers and homeowners to finance either the purchase 
or refinancing of a house and the cost of its rehabilitation through a single mortgage or to finance the 
rehabilitation of their existing home. 

When buying a house that needs repair or modernization, homebuyers usually have to follow a 
complicated and costly process. The interim acquisition and improvement loans often have relatively high 
interest rates, short repayment terms and a balloon payment.  

However, Section 203(k) offers a solution that helps both borrowers and lenders, insuring a single, long 
term, fixed or adjustable rate loan that covers both the acquisition and rehabilitation of a property. Section 
203(k) insured loans save borrowers time and money. They also protect the lender by allowing them to 
have the loan insured even before the condition and value of the property may offer adequate security. 

For less extensive repairs/improvements, the Limited 203(k) program is available for homebuyers and 
homeowners to finance up to $35,000 into their mortgage to repair, improve, or upgrade their home. 

Applications must be submitted through an FHA approved lender. 

PACE Funding: A Property Assessed Clean Energy (PACE) loan is an innovative financing mechanism that 
makes it easier for property owners to complete energy efficiency upgrades and renewable energy projects 
that make buildings more valuable and sustainable. PACE allows property owners to finance 100 percent  
of a project’s costs and eligible measures include, lighting, windows, heating, cooling, ventilation 
equipment, solar panels, water pumps, and many more.  



 
            

   

Also, PACE works for just about any building and it has been used on office, retail, multi-family, single 
family, agricultural, hotel, government, and industrial properties. PACE is a voluntary, market-based 
economic development program that does rely on government resources.  

PACE programs help home and business owners pay for the upfront costs of green initiatives, such as solar 
panels, which the property owner then pays back by increasing property taxes by a set rate over about 20 
years. This allows property owners to begin saving on energy costs while they are paying for their solar 
panels. This usually means that property owners have net gains even with increased property tax. 

PACE is enabled in 31 states and the District of Columbia, covering more than 80 percent of the U.S. 
population. There are more than 25 active commercial PACE Programs in 10 states and the District of 
Columbia. Sixteen programs have funded commercial PACE projects.  

California is a leader, with PACE available and being used throughout the state. There are eight active 
programs that provide financing for homes, commercial, agricultural, industrial and non-profit properties. 

Major cities have made commitments to PACE retrofit programs. San Francisco, Los Angeles, D.C., Miami, 
Detroit, and Minneapolis all have active programs making PACE financing accessible to building owners. 
Additionally, Chicago, Salt Lake City, Houston, and Denver have developed commercial PACE programs. 

According to PACENation, Residential PACE programs have significant positive economic and fiscal impacts. 
An econometric study conducted by the ECONorthwest found that $4 million in PACE funding generates 
$10 million in gross revenue, $1 million in combined federal, state, and local tax revenue, and 60 jobs. 

Greening the MLS 
The vast majority of homes in the U.S. are sold via the Multiple Listing Services that serve cities and regions, 
listing homes for sale to be accessed by real estate professionals. 

In many cities, the MLS listings did not offer a place in which to record high performance home 
certifications or features. Capturing green home information can pay off for home sellers, buyers and real 
estate agents. 

Marketing green homes can pay off. In multiple studies across the U.S., homebuyers paid 10 percent  to 14 
percent  more for homes with green certifications over 
comparable homes. 

Also, a recent survey of the Atlanta real estate market 
by the National Association of Realtors' Green Resource 
Council revealed that green homes were on the market 
an average of 31 fewer days than traditional homes. 
They also sold for 3.6 percent closer to the asking price. 

To date, more than 300 of the 860 MLS sites (run by 
only 12 companies) now incorporate data on "green 
features" in a home. 



 
            

   

Growing market value for high performance homes is one of the main reasons MRIS, the industry-leading 
Mid-Atlantic Multiple Listing Service that facilitates nearly $125 million a day in real estate transactions, 
added 14 new MLS HPH fields including ENERGY STAR Cooling and Heating Systems, LEED for Homes 
certification, and HERS index scores. This will allow real estate professionals to better identify HPH features 
so that potential buyers can make more informed purchasing decisions. 

To support the Green MLS, the National Association of REALTORS developed the Green Designation 
program, and so far more than 4,500 realtors have completed the 18-hour course. Another 2,200 are in the 
process of gaining certification. The Green Designation program has become the fastest growing 
certification program in the history of the NAR. The highest concentration of realtors has been in Texas, 
New Jersey, Florida and New York. 

The NAR tool kit provides an overview of the green home industry, outlines why adopting a green initiative 
for MLSs is important, and offers strategies for effective changes. It contains a number of resources to help 
NAR members plan the process of greening their MLS. 

The Louisville MLS is a prime example of a market responding to the growing desire for high performance 
homes. In 2015 the regional MLS added eight green fields to help sellers list certifications and features that 
are indicators of improved energy efficiency, water savings, responsibly sourced building and furnishing 
materials and higher comfort. 

Four of the eight fields are for formal certifications: ENERGY STAR Home Certification, Home Energy Rating 
System (HERS), LEED (Leadership in Energy and Environmental Design, specifically LEED for Homes) and 
National Green Building Standard (NGBS). The other four of the fields indicate construction features: solar 
panels, geothermal heating and cooling, tankless water heaters and spray foam insulation. 

The Green MLS effort supports the adoption by other segments of the financial system. For instance, 
appraisers use data from the MLS to develop property valuations. 

"Missing data from the MLS when it comes to green features is a bad recipe for appraisers trying to be able 
to determine what these features are worth and what people are paying for them in the marketplace," said 
John Brenan, director of appraisal issues at The Appraisal Foundation. "Adding green features to the MLS is 
a key component for appraisers to be able to accurately understand what features the property has and to 
be able to make a determination of what the market is paying for these particular features in any specific 
market." 

It's important that homebuilders know they have the authority to request an appraiser qualified to properly 
evaluate such a home, according to Sandy Adomatis, SRA, LEED Green Associate, and founder of Adomatis 
Appraisal Service. 

"They don't have to accept the next appraiser on the list, they can request one with the proper 
qualifications to understand and value the home," Adomatis said. 



 
            

   

 

 
What's the future for green home building at no more cost? The demand is increasing, and in almost all 
geographical regions, the speed of interest and sales growth is accelerating quickly. 

Over half of home builders expect to be doing 60 percent or more of their new homes green by 2020, 
according to the 2015 Dodge Data & Analytics’ SmartMarket Report. During the prolonged housing 
downturn, green homes provided support to the ailing residential market and now promise to be an 
important element of the recovering market as well, according to a new study conducted by Dodge Data & 
Analytics, in partnership with the National Association of Home Builders (NAHB). 

The Dodge/NAHB survey underscored the growing expectations of higher green involvement. While higher 
cost is reported as a challenge to green building, it does not appear to have dampened the push toward 
and the growth of high performance homes in the market. 

As builders, often in collaboration with manufacturers and other building professionals, apply new building 
science, re-think their home designs and construction strategies, incorporate better integrated systems and 
new products, high performance homes can now be built without additional cost. Combining this with the 
fact that more building professionals are learning to better communicate the benefits of a high 
performance home, the marketplace will continue to recognize the true value of high performance homes 
and reward building professionals and manufacturers who are leading the way. 


