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Executive Summary

Texas can reduce its dependence 
on dirty, dangerous and expen-
sive fossil fuels by adopting new, 

high performance home designs. Using 
energy-efficient technology and small-
scale solar energy systems, homes can 
be built to generate as much energy as 
they use, achieving “net-zero energy” 
performance.

Given anticipated population growth, 
Texas will likely build nearly 2.2 million 
additional single-family homes from 
2010 to 2030. These homes represent 
an enormous energy opportunity. If all 
new homes are built for net-zero energy 
performance by 2020, then by 2030 the 
state would avoid the need to build seven 
new large power plants, reduce annual 
global warming pollution by an amount 
equivalent to eliminating emissions from 
more than 3 million Texas cars and trucks, 
and reduce homeowners’ energy bills by 
more than $5 billion – benefiting all Tex-
ans. With incentive programs available 
now, a net-zero energy home could cost 
about $40 per month less to own than a 
standard home. In the future, potential 
homeowner savings are poised to grow.

The technology necessary to build 
net-zero energy homes is ready and 
available today. However, it is not yet in 
widespread use, because of a variety of 
market barriers, including lack of famil-
iarity and up-front cost. To unlock the 
potential of high-performance homes, 
Texas and federal officials should work 
to overcome these market barriers and 
encourage the spread of efficient home 
designs and small-scale renewable en-
ergy technologies such as solar energy 
systems.

Net-zero energy homes can help 
Texas become less dependent on 
fossil fuels.

•	 If all new single-family homes in 
Texas achieved net-zero energy 
performance by the year 2020, 
Texas would save more than 15 
billion kWh of electricity per year 
by 2030. At current consumption 
patterns, that amount of electricity 
could power all the residences in the 
greater metropolitan areas of San 
Antonio, Austin, and Corpus Christi 
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combined (or 1.1 million Texas 
homes).

•	 At the same time, solar energy 
systems on those homes would 
generate another 10 billion kWh 
of electricity per year by 2030 – 
equivalent to nearly 3 percent of 
current statewide annual electricity 
consumption.

•	 In total, these homes would generate 
or save more than 25 billion kWh 
of electricity per year and 500 mil-
lion therms of natural gas per year 
by 2030. That amount of electrical 
energy would eliminate the need to 
build 7 large (500 MW) coal-fired 
power plants, and that amount of 
gas could meet the annual needs of 
more than 1 million Texas homes.

Net-zero energy homes prevent 
pollution, protecting public 
health and Texas’ environment.

•	 By displacing fossil fuels, in the year 
2030 net-zero energy homes could 
annually prevent 18 million metric 
tons of global warming pollution, 
7.5 million pounds of smog-forming 
nitrogen oxide emissions, and nearly 
400 pounds of highly toxic mercury 
pollution.

•	 In terms of global warming pollu-
tion, this impact would be roughly 
equivalent to making one out of 
every six cars and trucks in the state 
pollution-free (more than 3 million 
vehicles).

•	 In addition, deploying net-zero en-
ergy homes could save nearly 10 bil-
lion gallons of water in 2030, water 
which would otherwise be used to 
generate steam in fossil-fired power 
plants. That much water could meet 
the domestic needs of a city of more 
than 400,000 people.

Net- zero energy homes can 
save society and individual 
homeowners money.

•	 Net-zero energy homes deliver many 
benefits which save all Texans money. 
Net-zero energy homes reduce the 
need for expensive power lines and 
power plants to meet peak demand 
for electricity. They reduce demand 
for – and thus the price of – electric-
ity and natural gas. And net-zero 
energy homes prevent air pollution, 
reducing costs to public health and 
Texas’ environment. 

•	 To compensate builders and buyers 
of net-zero energy home technol-
ogy for providing these benefits to 
society as a whole, federal and state 
government offers a variety of incen-
tives and rebates to reduce the initial 
purchase price of a net-zero energy 
home. With currently available 
incentives, a net-zero energy home 
would save a homeowner $40 per 
month in total home ownership costs 
compared to a standard home. 

•	 Because net-zero energy homes 
generate as much energy as they 
consume, they can greatly reduce 
monthly utility bills. For example, a 
Houston-area homeowner would pay 
$2,400 less per year for utility service 
in a net-zero energy home com-
pared to a standard home. Savings 
on energy bills offset the initial price 
premium of a net-zero energy home 
of about $10 per square foot (after 
incentives).

•	 The potential for net-zero energy 
homes to deliver homeowner savings 
will grow over time. For example, 
by 2015, analysts at the U.S. De-
partment of Energy predict that the 
installed cost of solar PV will decline 
by 50 percent. When this milestone 
is achieved, a net-zero energy home 
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will cost the same amount per month 
as a standard home, without incentives.

•	 If all new homes in Texas achieved 
net-zero energy performance by 2020, 
Texas homeowners would save an 
estimated $5.4 billion on utility bills in 
the year 2030. Over the entire 20 year 
period of analysis, net total home own-
ership savings would be in the range of 
$1.1 billion (2009 dollars).

Incorporating energy-efficient 
features during construction can 
allow homes to use two-thirds less 
energy than a typical home. For 
example:

•	 Improved insulation, tight construc-
tion, high-efficiency windows, and 
light colored “cool roofs” can drasti-
cally improve the thermal efficiency of 
a home and enable the use of smaller 
cooling and heating equipment. 
Together, these measures can cut the 
energy needed for cooling and heating 
by more than 75 percent.

•	 Efficient lighting and appliances can 
deliver the same convenience and 

comfort that homeowners are used 
to while using far less electricity. 
For example, using compact fluores-
cent or LED bulbs in place of tra-
ditional incandescent versions can 
reduce lighting energy use by more 
than 70 percent. Similarly, efficient 
clothes washers, dishwashers, dryers 
and refrigerators can cut electricity 
use by more than 50 percent com-
pared to standard versions.

Solar energy systems can 
generate electricity and hot 
water to offset the remaining 
home energy use.

•	 A 5 kW home solar photovoltaic 
system could produce 5,800 kWh 
per year in a hot and humid location 
near the Gulf, such as Houston, and 
up to 7,000 kWh per year in a hot 
and dry climate like that of Mid-
land or Odessa. In comparison, an 
energy-efficient home uses about 
5,000 kWh of electricity per year.

•	 An efficient hot water heater, 
supplemented by a roof-mounted 
solar hot water system, could cut 

This net-zero energy home near Dallas was built in 2004.  Photo: Chet Yeary
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Metropolitan Area Electricity 
Savings 
(GWh)

Solar 
Power 

Generation 
(GWh)

Gas 
Savings 
(Million 
Therms)

Energy Bill 
Savings (Million 

2009 Dollars)

Dallas-Fort Worth Metroplex 5,138 3,200 158 $1,797

Greater Houston 3,839 2,391 118 $1,343

Austin 1,471 916 45 $515

McAllen-Edinburg-Mission 908 566 28 $318

San Antonio 825 514 25 $288

El Paso 439 356 24 $187

Laredo 366 228 11 $128

Brownsville–Harlingen 353 220 11 $124

Killeen-Temple-Fort Hood 230 143 7 $80

Corpus Christi 209 130 6 $73

College Station-Bryan 91 57 3 $32

Amarillo 86 79 10 $48

Waco 74 46 2 $26

Beaumont-Port Arthur 69 43 2 $24

Tyler 66 41 2 $23

Longview 55 34 2 $19

Victoria 43 27 1 $15

Lubbock 38 31 2 $16

Odessa 38 31 2 $16

Midland 27 22 1 $12

Sherman–Denison 23 16 1 $9

Wichita Falls 20 14 1 $8

San Angelo 16 13 1 $7

Abilene 15 12 1 $7

Texas Statewide Total 15,348 9,725 502 $5,452

*See the Methodology section on page 34 for a description of how these estimates were derived. 
See page 31 for a list of how many homes are forecast to be built in each metropolitan area.

Table ES-1: Energy and Utility Bill Savings in 2030 if All New Single-Family Homes Achieve 
Net-Zero Energy Performance by 2020*
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the amount of natural gas needed to 
supply hot water for a typical home 
by about two-thirds.

•	 Other sources of renewable energy 
can deliver cooling, heating and 
electricity for Texas homes, includ-
ing geothermal heat pumps and 
small-scale wind turbines.

Net-zero energy homes will 
be a key tool for breaking our 
dependence on fossil fuels. 
Texas, and the United States as a 
whole, should encourage energy-
efficient home construction and 
the use of solar energy systems.

•	 President Obama has announced an 
ambitious but achievable goal for all 
new buildings to achieve net-zero 
energy performance by 2030. Texas 
should embrace this goal and lay out 
a plan to achieve this benchmark for 
new homes by 2020. 

•	 As a first step, Texas should require 
local jurisdictions to strengthen 
building energy codes, ensuring that 
all new homes across the state meet 
or exceed the 2009 International 
Energy Conservation Code.

•	 Texas should provide financial 
incentives and technical assistance 
to encourage high performance new 
construction and the deployment of 
solar energy systems. For example:

Texas should establish a statewide •	
solar rebate program so that all 
Texans are able to take advantage 
of solar incentives.

Cities should help residents •	
install solar energy systems by of-
fering loans that can be paid back 
via property taxes, as authorized 
by House Bill 1937.

Texas should require true “net •	
metering,” removing limits on 
the ability of homeowners to be 
fairly compensated by their util-
ity for any excess electricity they 
feed into the power grid.

Texas utilities should add to and •	
expand incentive programs to 
encourage the construction of 
net-zero energy homes. 

Energy efficiency and renewable 
energy technologies can benefit 
all sectors of the Texas economy. 
To fully capture these resources,

•	 Texas should require electric utili-
ties to increase their investment in 
energy efficiency programs, such 
as rebates for Energy Star homes, 
such that 1 percent of the state’s 
electricity consumption is offset with 
efficiency annually by 2015 and 2 
percent annually by 2020 and there-
after.

•	 Federal leaders should adopt nation-
al energy efficiency and renewable 
energy requirements, including:

	A national energy efficiency •	
resource standard, requiring 
that utilities reduce electric-
ity consumption by at least 10 
percent by 2020;

Enforceable national lighting •	
and building energy efficiency 
codes for new residential and 
commercial buildings, requiring 
a 50 percent reduction over cur-
rent practice by 2015 and a 75 
percent reduction in energy use 
by 2030; and

A building retrofit program, to •	
ensure existing buildings use 
energy efficiently.
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Introduction: Building for a  
Clean Energy Future

Texas has always been a state that 
prides itself on independence. Today, 
Texas is continuing that tradition by 

leading a national transition toward clean 
energy sources that never run out.

While Texas’ economy was once built 
around oil and gas, the state is now 
America’s leading producer of wind pow-
er.1 Clean electricity is helping Texas to 
prevent air pollution and make the air 
healthier to breathe.2 At the same time, 
clean electricity is helping to reduce Tex-
as’ contribution to the serious problem of 
global warming.3 Finally, clean electricity 
is proving a boon to the state’s economy, 
providing stimulus for rural communities 
and reducing the cost of electricity and 
natural gas for everyone.4

However, many additional sources of 
clean energy remain underutilized. By 
capturing more of these resources, Texas 
can continue to make progress toward a 
healthier future.

One of the best places to start is with 
our homes. How future homes are built 
will have a large impact on the growth of 
energy use in the residential sector, and 

on Texas’ future levels of air and global 
warming pollution. Homes account for 
more than one-third of all of Texas’ elec-
tricity use.5 And more than 86 percent of 
Texas’ electricity comes from fossil fuels, 
the leading source of soot, smog and car-
bon dioxide emissions.6 

The fossil fuel consumption of new 
homes can be greatly reduced – even 
eliminated – by designing new homes to 
achieve the highest energy performance. 
By designing a new home to be highly 
energy-efficient, and by incorporating 
small-scale renewable energy technol-
ogy such as solar energy systems, new 
homes can produce as much energy as 
they use. Homes that achieve this level of 
performance are called “net-zero energy” 
homes. Any electricity or gas consumed 
by the home can be offset by the gen-
eration of electricity from Texas sunlight 
during daylight hours – or by the use of 
small-scale wind or geothermal energy 
systems.

Cities such as San Antonio and Austin 
are already leading the way forward. San 
Antonio has adopted the 2009 Interna-
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tional Energy Efficiency Code, which 
requires new homes to be 15 percent 
more efficient in 2010, on a trajectory 
to reach net-zero energy performance 
by 2030.7 Austin has established build-
ing energy codes that will require new 
homes to use 65 percent less electricity 
and gas by 2015, a strong step toward 
making all homes achieve net-zero 
energy performance.8 One of the first 
neighborhoods entirely composed of 
net-zero energy homes is now under 
construction on the eastern side of Aus-
tin.9 (See photo above.)

This report compares the perfor-
mance of a standard new home in Texas 
with a similar home upgraded to achieve 

net-zero energy performance. The report 
then examines the benefits of a scenario 
in which Texas builders construct an 
increasing number of net-zero energy 
homes, such that all new homes built 
in 2020 and after achieve this level of 
performance. 

The technology necessary to build net-
zero energy homes is ready and available 
today. In fact, Texas’ first net-zero energy 
home was built near Dallas in 2004.10 
More will soon be on the way, particularly 
if the state of Texas acts to encourage 
residential energy efficiency measures 
and the use of solar energy systems. In so 
doing, Texas can take another major step 
toward energy independence.

Architects KRDB are constructing a neighborhood made up of 38 net-zero energy 
homes on the eastern side of Austin. The neighborhood, entitled Sol Austin, or 
"Solutions Oriented Living," features homes designed to produce as much energy as 
they use in the course of a year through efficient construction and integrated solar 
energy systems.  Photo: KRDB
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New homes in Texas today deliver a 
great deal of comfort and conve-
nience. However, nearly all new 

homes also use energy inefficiently. As a 
result, the buyer of a standard new home 
can expect to pay more than $2,500 per 
year for electricity and natural gas to 
maintain a comfortable climate and to 
power appliances. At the same time, this 
energy consumption results in the emis-
sion of pollutants that threaten public 
health and disrupt Texas’ climate.

However, by incorporating energy-
efficient design, quality construction, and 
efficient appliances, builders can create 
high performance homes that deliver 
equal or better comfort while using at 
least two-thirds less electricity and natural 
gas. And by including a rooftop solar en-
ergy system, or a small-scale wind energy 
system, new homes can actually produce 
as much energy as they consume, achiev-
ing “net-zero energy” performance.

Such high performance homes can 
help Texas become independent from fos-
sil fuels and reduce the pollution associ-

ated with energy production. Moreover, 
these homes can reduce the monthly 
utility bill to almost zero. These savings 
can offset the up-front cost of the solar 
energy system and quality construction 
of the net-zero energy home. Initially, 
rebates and incentives are necessary to 
deliver net savings overall – but by 2015, 
experts predict that the cost of solar PV 
systems will decline to the point where 
net-zero energy homes cost less to own 
than standard homes.

This section of the report com-
pares the energy consumption and 
cost characteristics of a “standard,” or 
average, new single family home in 
Texas’ hot and humid climate region 
with a high-performance “net-zero 
energy” version of the same home.  
(See Table 1 for a brief comparison of 
the features of each home. Energy con-
sumption characteristics were modeled 
using Energy Gauge USA software by 
the Florida Solar Energy Center. See 
the Methodology section on page 34 for 
full details.) 

Net-Zero Energy Homes Use Less Fossil 
Fuel than Standard Homes
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Standard New Homes 
in Texas Use Energy 
Inefficiently

Much of the energy used in Texas 
homes is wasted. Because of relatively 
light insulation, and inefficient lighting 
and appliances, homes use much more 
energy than necessary. 

The average Texas residence uses 
more electricity than homes in other 
parts of the country.11 High demand 
for air conditioning during hot summer 

months contributes to high demand for 
electricity in the residential sector.12 Most 
Texans (87 percent) live in the state’s hot 
and humid climate region – which includes 
major metropolitan areas such as Houston 
and Dallas – meaning that our air condi-
tioning bills are unusually high.13

A standard home built in Texas’ hot and 
humid climate region uses on the order of 
14,700 kWh of electricity each year, and 
about 420 therms of natural gas. Figure 
1 gives an approximate breakdown of the 
purposes that energy is used for.

Table 1: Comparing the Characteristics of the Modeled “Standard” Single-Family 
Home and the “Net-Zero Energy” Home

“Standard” Home “Net-Zero Energy” Home

Floor R-0 Insulation R-10 Insulation

Roof Standard Shingles
“Cool Roof” with Low Solar 
Energy Absorbance

Ceiling R-30 Insulation R-50 Insulation

Walls R-13 Insulation
R-30 Insulation, Low Solar 
Absorbance

Doors Wood Doors, No Insulation Insulated Doors

Windows
Double-Paned, Tinted, Basic 
Performance

Double-Glazed, Low-E, High 
Performance

Air Leakage Normal Tight Construction

Cooling System
Large Central Unit, SEER 13 
Efficiency

Small Central Unit, SEER 15 
Efficiency

Heating System
Large Natural Gas Furnace, 80 
percent Efficient

Small Natural Gas Furnace, 97 
percent Efficient

Programmable 
Thermostat?

None Yes

Hot Water System Natural Gas, 59 percent Efficient
Natural Gas, 80 percent 
Efficient

Ducts
Default Leakage, Supply from 
Attic

Leak Free, Supply and Return 
in Conditioned Space

Appliances Default Best Energy Star Models

Lighting 10% Fluorescent or LED 100% Fluorescent or LED

Solar Hot Water 
System

None
Roof-Mounted, Integrated 
Collector

Solar Photovoltaic 
System

None Roof-Mounted, 5 kW Capacity
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Net-Zero Energy Homes 
Produce as Much Energy as 
They Consume

In contrast to a “standard” new Texas 
home, a high performance “net-zero en-
ergy” home produces as much energy as 
it consumes. By deploying technologies 
such as improved weatherization, cool 
roofs, higher-efficiency air condition-
ers, and higher-performance appliances, 
builders can reduce energy consumption 
in a typical new Texas home by two-thirds 
or more. And, by including a rooftop solar 
energy system, a new home can actually 
generate enough electricity to offset most 
or all of its remaining energy use. (See 
Figure 2.)

Net-Zero Energy Homes are 
Energy Efficient
Net-zero energy homes incorporate 

a wide variety of energy-saving design 
features.

Cooling
28%

Heating
15%

Hot Water
8%

Lighting
14%

Clothes Washer
1%

Dishwasher
1%

Other Appliances
22%

Range
2%

Refrigerator
4%

Clothes Dryer
5%

Figure 1: Breakdown of Energy End-Uses in a Standard New 
Home in a Hot and Humid Climate (such as Houston)14

Figure 2: A Net-Zero Energy Home in Texas’ Hot and Humid Climate Uses Two-Thirds 
Less Energy than a Standard Home, and Generates as Much Energy as it Consumes
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•	 Cooling and Heating: Improved in-
sulation, high-performance windows 
and tight construction of walls and 
ducts improves the thermal efficien-
cy of a net-zero energy home, reduc-
ing the amount of energy required 
for cooling and heating by nearly 80 
percent.

•	 Lighting: By replacing standard 
incandescent lighting fixtures with 
energy-efficient compact fluorescent 
or LED technology, the same or 
better light quality can be achieved, 
using at least 70 percent less electric-
ity.

•	 Hot Water: Using a solar water 
heating system, which incorporates 
roof-mounted solar energy collectors 
to pre-heat water, coupled with an 
efficient hot water heater and ap-
pliances that require less hot water, 
would reduce electricity or fossil fuel 
use for water heating by about 70 
percent.

•	 Appliances: Efficient clothes wash-
ers, dishwashers, dryers and refrig-
erators can cut electricity use by 

more than 50 percent compared to 
standard versions.

Implementation of these measures can 
reduce the annual electricity consumption 
of a new home in Texas’ hot and humid 
climate region by two thirds, to 5,300 
kWh per year, and natural gas consump-
tion by a similar percentage, to around 
130 therms per year. (See Figure 2.)

Net-Zero Energy Homes 
Generate Electricity from 
Sunlight

The remaining energy requirements 
of a net-zero energy home, after imple-
mentation of energy efficiency measures, 
can be offset by energy captured from 
sunlight through the use of solar photo-
voltaic (PV) panels.

The simplicity of photovoltaic panels 
makes them easy to install on rooftops. 
They are the only electric generators 
without moving parts, and they require 
no fuel supply. During bright and sunny 
daylight hours, a home PV system feeds 
surplus electricity into the larger electric-

Geothermal and Wind Energy Can Also Power Homes
Solar power is not the only limitless, local energy source that a net-zero energy home can tap. 

Although they are not included in this analysis, geothermal and wind energy can also contribute to 
home energy needs.

Across the state there is great potential to take advantage of the naturally consistent temperatures 
near the earth’s surface using geothermal heat pumps. At a distance of 10 to 12 feet below the earth’s 
surface, temperatures generally remain about 55 degrees.15 Geothermal heat pumps use the disparity 
between the consistent temperature of the earth and hot or cold air temperatures to reduce the need 
for fossil fuels to provide space heat or cooling to buildings. More than 1 million geothermal heat 
pumps are currently in use in the United States, but much of the market remains untapped.16

Additionally, for properties with enough available space and a good wind resource, small-scale 
wind turbines can generate electricity.17 Small wind turbines have been used for generations to pump 
water on farms. Modern wind turbines incorporate a small generator to turn the motion of the wind 
into electric power. To offset annual electricity consumption, a net-zero energy home would require 
a small wind system with a generation capacity of around 3 kW, and a good wind resource.18
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ity grid. At night, and at other times when 
home energy demand exceeds available 
sunlight, the home draws electricity from 
the grid like a typical home. A properly 
sized solar PV system can produce as 
much electricity as an efficient home 
uses in a year, or more. Balancing on-site 
production with overall use is referred to 
as “net-zero” energy consumption.

The energy productivity of a solar PV 
system depends on how intensely the 
sun shines on the panels over the course 
of a year. At a hot and humid location 
relatively close to the Gulf Coast, such 
as Houston, the net-zero energy home 
modeled in this report would need a 
solar PV system capable of generating 
about 5 kW of electricity at peak output. 
A system of this size in Houston would 
produce about 5,800 kWh per year. (See 
Figure 2.) In a hot and dry climate with 
fewer clouds and more intense sunlight, 
such as that of Midland or Odessa, such 
a PV system could generate up to 7,000 
kWh per year.

Net-Zero Energy Homes Reduce 
Peak Demand for Electricity

Demand for electricity varies widely 
over the course of the year and the course 
of any given day. Demand for power on 
a hot summer day when air conditioners 
are running can be two to three times as 
high as in the middle of the night during 
moderate temperatures. Even though 
periods of peak demand represent a tiny 
fraction of the time the electrical system 
must function, billions of dollars of infra-
structure are in place to ensure reliable 
electric service during those times. 

Compared to a standard home, a net-
zero energy home requires less energy at 
all times of the day. Because of its greatly 
reduced cooling load and efficient fea-
tures, and partially because of the contri-
bution of the solar PV system, a net-zero 
energy home in Houston would require 

approximately 70 percent less electricity 
during a period of peak demand compared 
to a standard home. (See Figure 3.)

As a result, net-zero energy homes can 
reduce the amount of power needed to 
keep the lights on in Texas and make the 
electric system more reliable.

Net-Zero Energy Homes 
Save Society and Individual 
Homeowners Money
Net-zero energy homes deliver many 

benefits which save all Texans money. By 
reducing peak demand, net-zero energy 
homes reduce the need to build and oper-
ate expensive peaking power plants and 
new transmission lines, making electricity 
service cheaper. By reducing the demand 
for electricity and natural gas, net-zero 
energy homes can lower the price of these 
commodities for everyone. And by pre-
venting pollution, net-zero energy homes 
can reduce the societal cost of public 
health and environmental damage from 
air pollution.

People who build or purchase net-zero 
energy homes receive very little compensa-

Figure 3: A Net-Zero Energy Home Reduces Peak 
Demand for Electricity by More than 70 Percent Com-
pared to a Standard Home
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tion for the benefits that they provide to 
the rest of society. To correct this market 
failure, federal and state governments 
and utility companies offer a variety of 
incentives and rebates to reduce the ini-
tial purchase price of a net-zero energy 
home, which can be expected to cost 
more than a typical home.

Currently, these incentives, coupled 
with ongoing savings on energy bills, can 
save money for a net-zero energy hom-
eowner. And as net-zero energy home 
technology becomes more widespread 
over time, the incremental cost of a net-
zero energy home will fall, increasing 
potential savings. The cost of solar PV 
technology is already rapidly declining. 
According to analysts at the U.S. Depart-
ment of Energy, the installed cost of a 
solar PV system is on track to fall 50 per-
cent by 2015, making a net-zero energy 
home achievable at zero net cost for the 
homeowner even without incentives.19 

Saving Money for All Texans
Net-zero energy homes provide ben-

efits that save money for everyone who 
uses the electricity system, not just the 
individual homeowner.

Reducing the Need to Build and 
Operate Power Infrastructure

As discussed earlier, a net-zero energy 
home can reduce peak demand for power 
by about 70 percent compared to a stan-
dard Texas home. As a result, net-zero 
energy homes can reduce the need for 
expensive investments in electricity trans-
mission and distribution infrastructure. 

Moreover, a net-zero energy home 
actually generates electricity through 
solar panels during the peak hours of sun-
light – often overlapping with periods of 
peak demand, when the cost to generate 
electricity is the highest. As a result, these 
homes reduce the need to build and oper-
ate expensive peaking power plants.

This benefits all Texans, not just 
owners of net-zero energy homes. For 
example, in 2006 the city utility of Aus-
tin estimated that solar power provided 
system-wide value of more than 10 cents 
per kWh when added to its system.20 

Lowering the Price of Electricity 
and Gas
Net-zero energy homes reduce the 

demand for natural gas and electricity, 
putting downward pressure on prices 
for these commodities. As a result, net-
zero energy homes cut energy bills for 
all Texans. These savings can then be 
reinvested in other parts of the economy, 
creating jobs.

Recent studies estimate that for every 
1 percent reduction in national natural 
gas demand, natural gas prices fall by 
0.8 percent to 2 percent below forecast 
levels.21 Modeling the impacts of a hypo-
thetical national renewable energy stan-
dard and energy efficiency effort in effect 
starting in 2003, the Lawrence Berkeley 
National Laboratory found natural gas 
bill savings with an estimated net pres-
ent value as high as $73 billion through 
2020.22 And according to a 2005 analysis 
by the American Council for an Energy 
Efficient Economy, decreasing natural 
gas consumption by 1 percent per year 
for five years in eight Midwestern states 
would decrease wholesale natural gas 
prices by as much as 13 percent.23 

Preventing Pollution, Protecting 
Public Health and the Environment
Net-zero energy homes can also pre-

vent pollution, reducing the burden that 
pollution places on public health and the 
environment. By displacing dirtier power 
sources, these homes can help prevent 
emissions of pollutants that damage our 
lungs and cause asthma, bronchitis, lung 
cancer and heart attacks.24 Net-zero en-
ergy homes also cut emissions of global 
warming pollution, helping to protect the 
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state from effects of climate disruption. 
(See page 23 for a more detailed discus-
sion of these benefits).

While the protection of public health 
and the environment is more difficult to 
quantify in strict dollar terms, these ben-
efits remain a substantial and important 
way in which net-zero energy homes can 
contribute to the economic well-being of 
all Texans.

Saving Money for Individual 
Homeowners

With incentives, a net-zero energy 
home would save a homeowner $40 per 
month in total home ownership costs 
compared to a standard home. As the 
market for net-zero energy homes ex-
pands and costs decline, the potential for 
savings will become even larger.

Reducing Energy Bills
Net-zero energy homes reduce the 

need to purchase electricity and natural 

gas from the utility company. Efficiency 
measures save energy, directly translating 
into lower electricity and gas bills. Addi-
tionally, through net metering, electricity 
produced by a solar photovoltaic system 
and fed into the electricity grid can be 
accounted for as credit on a utility bill.

Figure 4: Net Annual Energy Bill for a New Standard 
vs. a New Net-Zero Energy Home by Climate Region
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Net Metering
This analysis assumes that Texas utilities will offer true net metering, which 

allows customers to be fairly compensated for any excess electricity generated 
by a home renewable energy system that is fed back into the power grid. Net 
metering policy recognizes that customer-owned renewable energy systems 
provide real value for the utility company. 

Texas currently allows, but does not require, net metering. However, no 
utility in the state offers true net metering. Green Mountain Energy offers the 
closest policy, which allows customers to be compensated at the retail price of 
renewable power up to 500 kWh per month, and 50 percent of the retail price 
for any power generated thereafter.

For the homeowner to attain the full economic benefit of a net-zero energy 
home, more expansive net metering policies will be required. A feed-in tariff – a 
policy which would require utilities to purchase surplus renewable energy fed 
into the grid at a premium price – would have an even larger impact. Feed-in 
tariff policies in countries such as Germany have greatly advanced the deploy-
ment of renewable energy systems. They have also helped to attract clean energy 
manufacturing businesses and developed the local economy.25
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Compared to a typical new home in 
Houston, a net-zero energy home would 
require two thirds less electricity and 
natural gas. A homeowner living in this 
net-zero energy home would pay $2,400 
less per year for energy. In a cooler region 
of the state, like Amarillo, a net-zero en-
ergy homeowner could save $3,000 per 
year. (See Figure 4.)

Up-Front Costs of Net-Zero Energy 
Homes

Texans who build or purchase net-zero 
energy homes receive very little compen-
sation for the benefits that they provide 
to the rest of society. This is one reason 
Texas has far fewer net-zero energy 
homes than would be optimal.

To correct this market failure, in part, 
federal and state government and utility 
companies offer a variety of incentives 
and rebates to reduce the initial purchase 
price of a net-zero energy home. These 
incentives also help to bring new tech-
nologies into the marketplace, increasing 
the number of companies with expertise 
in building net-zero energy homes and, 
over time, delivering better products that 
cost less.

Available Incentives and Rebates
The high-quality construction, effi-

cient appliances – and especially the solar 
PV system – of a net-zero energy home 
currently have a greater up-front cost 
than a standard Texas home. However, 
currently available incentives can cut the 
incremental cost of a net-zero energy 
home in half.

High-quality and efficient design and 
construction can add in the range of 
5 percent to the cost of a home.26 Ef-
ficient appliances and lighting can cost 
hundreds of dollars more than standard 
versions. A solar hot-water system can 
cost several thousand dollars.27 A 5 kW 

solar PV system at the price of $7.50 per 
Watt, installed, would cost $37,500. Alto-
gether, these features could add $15-$20 
per square foot to the price of a net-zero 
energy home.28

Many federal, state, utility, and manu-
facturer incentives and rebates are cur-
rently (mid-2009) on offer, compensating 
builders and buyers of net-zero energy 
homes for the value they provide to so-
ciety by making net-zero energy homes 
more economically attractive. These 
incentives include:

•	 A federal tax credit of $2,000 for 
builders of homes that save at least 
50 percent of the heating and cool-
ing energy of a home built to 2004 
IECC standards (set to expire at the 
end of 2009).29

•	 A federal tax credit of up to $1,500 
for the purchase of high-efficiency 
home heating and cooling equipment 
(set to expire at the end of 2010).30

•	 A federal tax credit for 30 percent of 
the installed cost of residential solar 
PV or solar water heating systems 
(set to expire at the end of 2016).31

•	 Texas provides a property tax exemp-
tion for all renewable energy equip-
ment, including solar PV and solar 
water heating systems.32

•	 Utilities and product manufacturers 
often offer incentives for the pur-
chase of high efficiency equipment. 
For example, KitchenAid and GE are 
currently (mid-2009) offering rebates 
up to $500 on the purchase of select 
Energy Star-certified appliances.33

•	 Utilities also can offer rebates on the 
purchase of solar energy systems, or 
for efficiency measures that help to 
reduce peak demand. For example, 
Oncor offers a rebate of $2.46 per 
Watt for consumers who install solar 
PV systems (although the program’s 
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energy savings the home delivers can 
offset the increased mortgage payment. 
Available incentives and rebates tip the 
balance into net savings.

If a prospective homebuyer were fi-
nancing a home purchase with a simple 
30-year loan at 5.75 percent interest, 
with $50,000 down, a standard home 
would have a monthly mortgage pay-
ment of $1,295.53.38 On top of that, the 
homeowner could expect to pay $205.60 
on the average monthly energy bill, and 
$38.53 in property taxes.39

With the incentives listed in Table 2, 
a net-zero energy home would have an 
additional cost of about $10 per square 
foot. The monthly mortgage payment for 
this home would be $1,449.73, with an 
energy and tax bill under $50 per month. 
At this level, the net-zero energy home 
would save a homeowner $40 per month 
compared to a standard home.

In this example, when the incremental 
cost per square foot of the net-zero en-
ergy home falls to $12.23, either through 
incentives, design improvements, or 
through future economies of scale, the 
energy savings of the home will closely 
match the additional mortgage payment 
– making the net-zero energy home effec-
tively cost the same as a standard home. 
(See Figure 5.)

budget is limited to $16 million over 
the next four years).34 Many other 
major utility companies in Texas 
offer rebates for solar installation, in-
cluding Austin Energy, CPS Energy, 
AEP and Bryan Texas Utilities.35 Ad-
ditionally, all utilities in competitive 
areas are required to offer rebates 
for energy efficiency measures under 
Texas’ Energy Efficiency Resource 
Standard policy.

At $100 per square foot, the standard 
home modeled in this report would 
cost $272,000.36 At $20 per square foot 
added, a net-zero energy home would 
cost 20 percent, or $55,000 more.37 The 
exact combination of incentives and re-
bates will depend on where the net-zero 
energy home is located, and which util-
ity company serves it. A representative 
package of incentives and rebates could 
reduce the incremental cost of a net-zero 
energy home in Texas by more than half, 
to $26,400. (See Table 2.)

Homeowner Monthly Cash Flow
For a homeowner, the measure of the 

affordability of a net-zero energy home 
comes down to monthly cash flow. If the 
higher cost of a net-zero energy home 
is wrapped into a home mortgage, the 

Incremental 
Cost

Federal Rebates Utility or 
Manufacturer 

Rebates

Net 
Consumer 

Cost

Efficient Construction $13,600 $3,500 $300 $9,800

Efficient Appliances $1,000 $0 $500 $500

Solar Hot Water System $3,200 $960 - $2,240

5 kW Solar PV System $37,691 $11,307 $12,500 $13,884

Total $55,491 $15,767 $13,300 $26,424

Table 2: Summary of the Incremental Cost of a Net-Zero Energy Home, Plus Potential 
Incentives and Rebates



20  Building for a Clean Energy Future

PV Price Trends and Expected 
Future Net-Zero Energy Home 
Costs

As the manufacturing of solar en-
ergy systems ramps up, and as energy-
efficient building practices become more 
widespread, costs can be expected to 
decline.

The Florida Solar Energy Center, 
which built a net-zero energy home 
in Florida in 1998 that achieved an 82 
percent electricity savings over a con-
ventional home, believes that the average 
current incremental cost of a net-zero 
energy home is around $16 per square 
foot. However, the Center anticipates 
that, when the technology is mature, the 
additional cost will fall to $9 per square 
foot.40

At $16 per square foot, the net-zero 
energy home modeled in this report 
would cost about $60 more per month 
than a standard home, without incentives. 
However, at $9 per square foot, this home 
would deliver net savings of more than 
$50 per month. (See Figure 5.)

The solar PV system, which carries 
the highest individual price tag, has a 
large influence in the overall cost of a 
net-zero energy home. And as a rela-
tively immature technology, the price of 
solar PV panels continues to decline as 
production ramps up. Prices have fallen 
by more than 80 percent since 1980.41 
And prices continue to decline as public 
policies encourage growth in capacity for 
solar panel manufacturing, distribution 
and installation, and as a result of policy 
changes reducing the market for solar 
panels in Spain.42

The net-zero energy home modeled 
in this report would begin to deliver 
net savings for the homeowner, even 
without incentives, if the installed cost 
of solar panels fell to about $3.50 per 
watt. This price benchmark is quickly 
approaching.

Analysts at the U.S. Department of 
Energy forecast that the installed cost of 
solar PV systems will fall below $3.00 per 
watt by 2015, a drop in installed costs of 
50 percent or more.43 Other market ana-
lysts tend to agree.44 After this milestone 
is reached, net-zero energy homes are 
likely to become increasingly widespread. 
The number of such homes will no longer 
be limited by the availability of incentive 
or rebate funding. 
Now is the time for Texas to prepare 

the way for the widespread adoption of 
net-zero energy home design.

Figure 5: Net Impact on Homeowner Cash Flow of 
the Modeled Net-Zero Energy Home at Different 
Incremental Costs
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Net-Zero Energy Homes are a  
Texas-Size Opportunity

Given anticipated population growth, 
Texas will likely build 2.2 million 
additional single-family homes 

from 2010 to 2030. These homes repre-
sent an enormous energy opportunity. If 
Texas rapidly increases the use of energy-
efficient construction and solar energy 
systems in new homes, such that by 2020 
every new single-family home achieves 
net-zero energy performance, the state 
would avoid the need to build seven new 
large power plants.

All New Homes Can 
Achieve Net-Zero Energy 
Performance by 2020

Census officials predict that Texas’ 
population will grow rapidly in the 
coming years. From 2010 through 2030, 
Texas will likely gain nearly 8 million new 
residents, increasing state population by 
33 percent.45 (See Figure 6.)

In order to accommodate these new 
residents, Texas builders will construct 
millions of new single-family homes. 

According to the most recent Census 
Bureau figures, 76 percent of Texans live 
in single-family homes, and each single-
family home nationally houses 2.7 people, 
on average.46 Assuming that these figures 
remain constant, the state will need ap-
proximately 2.2 million new single-family 
homes by 2030. That works out to more 
than 100,000 new homes per year.

Figure 6: Estimated Texas Population Growth through 203047
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the business as usual scenario. In other 
words, Texas would be saving 15 billion 
kWh of electricity per year through ef-
ficient home construction by 2030. (See 
the green dotted line in Figure 8.) That 
amount of electricity could provide for 
the current electricity demand of all the 
residences in the greater metropolitan 
areas of San Antonio, Austin and Corpus 
Christi combined (or 1.1 million Texas 
homes).48 

Additionally, the solar energy systems 
placed on the roofs of many of these 
homes would be generating nearly 10 
billion kWh of electricity per year by 
2030. (See the solid orange line in Figure 
8.) To put that in perspective, 10 billion 
kilowatt-hours of electricity is equivalent 
to nearly 3 percent of current statewide 
annual electricity consumption.49

In total, the homes built under the 
net-zero energy homes scenario would 
generate or save more than 25 billion 
kWh of electricity per year, reducing 
demand from new single-family homes 
for energy from traditional power plants 
by more than 75 percent compared to 
business as usual. (See Figure 8.)

The electrical energy impact of build-
ing 1.6 million net-zero energy homes 
would be the equivalent of building seven 
large (500 MW) coal-fired power plants.50 
By 2030, the homes would save or gener-
ate as much electricity per year as could 
be produced by more than 17 million tons 
of coal burned in Texas power plants.51

Additionally, the energy efficiency 
measures and solar hot water systems in 
these homes would save more than 500 

If all of these new homes are built as 
the typical Texas home today (hereinafter 
referred to as the “business as usual sce-
nario”), they will consume more than 35 
billion kWh of electricity and 900 million 
therms of natural gas per year by 2030.

However, if Texas builders rapidly 
adopt a suite of strong energy efficiency 
measures and the state rapidly increases 
the use of solar energy systems on new 
homes, such that all new homes built 
in 2020 or later reach net-zero energy 
performance, millions of Texans will 
be able to help the state move towards 
independence from fossil fuels.

Under this scenario for net-zero 
energy home construction (hereinafter 
referred to as the “net-zero energy homes 
scenario”), builders will construct a de-
clining number of homes with default 
energy performance, and an increasing 
number of net-zero energy homes. (See 
Figure 7.) By 2030, more than 560,000 
homes with default energy performance 
will have been built, and more than 1.6 
million new homes will have been built to 
achieve net-zero energy performance.

Building Net-Zero Energy 
Homes Would Yield 
Substantial Energy Savings 

By 2030, the homes built under the 
net-zero energy home scenario would 
consume 17 billion kWh of electricity per 
year, almost 50 percent less than under 

Efficiency Savings Solar Energy 
Production

Total Impact Percent Below 
Business-as-
Usual Scenario

Electricity (billion kWh) 15 10 25 78%
Natural Gas (million Therms) 400 100 500 51%

Table 3: Energy Impact Summary of the Net-Zero Energy Home Scenario in the Year 2030
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Figure 7: Estimated Number of Homes Built per Year in 
Texas under the Net-Zero Energy Homes Scenario
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Table 4: Cumulative Energy Impact of the Net-Zero Energy Home Scenario from 2010 to 2030

Figure 8: Texas New Home Electricity Consumption under 
the Net-Zero Energy Homes Scenario
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million therms of natural gas. (See Fig-
ure 9.) At current consumption patterns, 
that amount of natural gas could meet 
the needs of more than 1 million Texas 
households.52

Net-Zero Energy Homes 
Protect Public Health and 
Texas’ Environment

Investing in net-zero energy homes 
can reduce global warming pollution 
and help to create a cleaner, healthier 
future for Texas. By displacing electric-
ity generated from fossil fuels, net-zero 
energy homes can cut emissions of carbon 
dioxide, the leading cause of global warm-
ing, as well as speed progress in reduc-
ing soot, smog and mercury pollution, 
which damage public health. At the same 
time, net-zero energy homes can help to 
conserve Texas’ supplies of fresh water, 
reducing the amount of water that would 
otherwise be consumed in steam-driven 
power plants. 

Preventing Global Warming 
Pollution

On average, each megawatt-hour of 
electricity generated in Texas produces 
1,387 pounds of carbon dioxide, the lead-
ing pollutant driving global warming.53 
Additionally, every therm of natural gas 
burned produces 11.7 pounds of carbon 
dioxide.54 In contrast, net-zero energy 
homes, which generate as much energy 

Efficiency Savings Solar Energy 
Production

Total Impact Percent Below 
Business-as-

Usual Scenario

Electricity (billion kWh) 130 80 210 60%

Natural Gas (million Therms) 3,400 840 4,200 39%
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as they use through zero-emission solar 
photovoltaic systems, have little net emis-
sions of global warming pollution.
By displacing the need for electricity 

from traditional power plants in Texas, 
and by reducing consumption of natural 
gas, in the year 2030 net-zero energy 
homes could annually prevent 18 million 
metric tons of global warming carbon 
dioxide pollution from entering the 
atmosphere.55 This impact is roughly 
equivalent to eliminating the tailpipe 
emissions of more than one out of every 
six cars and trucks in the state (more than 
3.1 million vehicles).56 

Under this net-zero energy home 
scenario, emissions of global warming 
pollution from new homes in Texas built 
in 2010 and after will be 72 percent lower 
than under business-as-usual conditions. 
(See Figure 10.) The 560,000 homes with 
business-as-usual energy performance 
built before 2020 would increase Texas’ 
emissions of global warming pollution by 
about 6 MMTCO

2 
per year. Emissions 

would remain at about that level beyond 
2020, because the hundreds of thousands 
of additional homes built would have ef-
fectively no global warming impact.

These emission cuts would help Texas 
do its fair share to mitigate the worst 
effects of global warming. According to 
climate scientists, the world as a whole 
must reduce carbon dioxide pollution 50 
percent or more by 2050. The United 
States must shoulder a larger burden, 
as one of the leading emitters of global 
warming pollution – cutting pollution by 
at least 80 percent by mid-century.57 Net-
zero energy homes are one important tool 
to make reaching this target possible. 

Preventing Soot and Smog 
Pollution

For every megawatt-hour of electric-
ity generated, the average Texas power 
plant emits 1.3 pounds of smog-forming 
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Figure 9: Natural Gas Consumption in New Texas Homes 
under the Net-Zero Energy Homes Scenario

Pollution Impact 2030 2010-2030, 
Cumulative

Carbon Dioxide 
(MMT)

18 150

Nitrogen Oxides 
(Tons)

7,500 64,000

Mercury (Pounds) 390 3,800

Table 5: Reduced Emissions of Air Pollution 
under the Net-Zero Energy Home Scenario
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Figure 10: Emissions of Global Warming Pollution from 
New Texas Homes under the Net-Zero Energy Homes 
Scenario
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nitrogen oxides.67 Partially because of 
this pollution, 20 counties in the major 
metropolitan areas of Houston, Dallas-
Fort Worth, and Beaumont-Port Arthur 
do not meet federal health standards for 
air quality.68 Moreover, the San Antonio, 
Austin and Longview/Tyler metropolitan 
areas are expected to fail to meet new, 
more stringent standards.69

By displacing the need for electricity 
from traditional power plants in Texas, 
in the year 2030 net-zero energy homes 
could annually prevent 7,500 tons of 
smog-forming nitrogen oxide emissions 
from entering the atmosphere. To put 
that in perspective, 7,500 tons is equal to 
more than four days worth of pollution 
from every factory or power plant in Texas 
(at 2005 emission rates).70 Under this net-
zero energy home scenario, emissions of 
these pollutants due to new homes would 
be nearly 80 percent lower than under 
business-as-usual conditions.

Preventing Mercury Pollution
Mercury emissions from coal-fired 

power plants and other industrial sources 
are making the fish in Texas’ lakes, rivers 

and streams unsafe to eat. Burning coal 
releases mercury into the air that eventu-
ally contaminates rivers and lakes, where 
bacteria convert it to a highly toxic form 
that bioaccumulates in fish.71

Mercury is a neurotoxin that is particu-
larly damaging to the developing brain. 
In early 2004, EPA scientists estimated 
that one in six women of childbearing 
age in the U.S. has levels of mercury in 
her blood that are sufficiently high to put 
her baby at risk of learning disabilities, 
developmental delays and problems with 
fine motor coordination, among other 
health impacts.72

In 2005, Texas’ coal-fired power plants 
emitted 9,750 pounds of mercury.73 As a 
result, Texas has issued fish consumption 
advisories for all coastal waters and many 
inland lakes.74 
By displacing coal-fired power, net-ze-

ro energy homes help to prevent mercury 
contamination. In the year 2030, zero 
energy homes could annually prevent 
the emission of 390 pounds of highly 
toxic mercury pollution. This amount is 
significant – just 1/70th of a teaspoon of 
mercury can make the fish in a 25 acre 
lake unsafe to eat.75

Global Warming Threatens the Well-Being of All Texans
Dependence on fossil fuels threatens the future of all Texans by contributing to global warming.58 

Were Texas its own country, it would rank eighth in the world for emissions of global warming 
pollution, ahead of such nations as Great Britain, Spain and Canada.59 
Because of these emissions, Texas’ climate is changing. Texas is becoming a hotter place.60 Storms 

with heavy rainfall are now 28 percent more frequent in Texas than they were 60 years ago.61 
Hurricanes have become more intense.62

Should emissions of global warming pollutants continue to increase, global average temperatures 
could increase by another 2° to 11.5° F by the year 2100 (depending on the pace of the emissions 
increase).63 As a result, sea levels could rise by as much as 6.5 feet, causing extensive coastal flooding.64 
The number of severe hurricanes (category 4 and 5) could increase from 13 to 17 worldwide per year 
by 2050.65 The state could experience extended periods of hot weather and drought, punctuated by 
heavy downpours, interfering with water supplies and agriculture.66
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Reduced Water Usage
Net-zero energy homes have the ad-

ditional benefit of conserving water. 
Traditional power plants depend heav-

ily on a constant supply of water to pro-
duce steam and provide cooling.76 Texas’ 
thermoelectric power plants consume 
more than 150 trillion gallons of fresh 
water every year.77 That’s enough to sup-

ply 3 million people with 140 gallons of 
water every day throughout the year.78 
On average, every megawatt-hour of 
electricity generated in Texas consumes 
about 390 gallons of water.79

In contrast, net-zero energy homes 
save electricity and generate power using 
very little water. For example, a home-
owner might periodically wash dust off 
of his or her solar panels. Additionally, 
energy-efficient appliances, such as high-
efficiency washing machines and dish-
washers, actually save water while saving 
energy, as opposed to consuming it.

If all new Texas homes were built to 
achieve net-zero energy performance by 
2020, by 2030 the state would be saving 
nearly 10 billion gallons of water per 
year, in addition to the impact of water-
efficient appliances (which we have not 
attempted to estimate). That much water 
could meet the domestic needs of nearly 
400,000 people.80

2030 2010-2030, 
Cumulative

Business as 
Usual

$7,607 $75,185

Net-Zero 
Energy Homes 

Scenario

$2,155 $32,523

Net Savings $5,452 $42,663

Table 6: Net Energy Bill Impact Summary 
(Million Dollars)

Net-zero energy homes, like this one in the SolAustin neighborhood, prevent 
pollution, protecting public health and Texas’ environment. Photo: KRDB
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Figure 11: Total Annual Energy Expenditure for New 
Texas Homes Built in or after 2010: the Impact of the 
Net-Zero Energy Homes Scenario
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Figure 12: Total Net Cash Flow of New Homeowners 
(Homes Built in 2010 or Later) under the Net-Zero 
Energy Home Scenario

Net Homeowner Savings
The energy-efficient features of a net-

zero energy home save consumers money 
on their electricity and gas bills. If all 
new homes are built for net-zero energy 
performance by 2020, the state would 
reduce energy costs for new homeown-
ers by $5.4 billion in the year 2030. (See 
Figure 11.) From 2010 through 2030, 
the total amount spent on energy at new 
Texas homes would be 57 percent less, a 
savings of nearly $43 billion.

To get some sense of the overall scale 
of possible net savings, assume that the 
incremental cost of the modeled net-
zero energy home falls from around $20 
per square foot today, to $13 per square 
foot in 2015, to a mature cost of $9 per 
square foot in 2023. Further, assume that 
Texas retail electricity and gas costs will 
increase according to the Energy Infor-
mation Administration’s Annual Energy 
Outlook 2009.

Under these assumptions, by 2030, 
owners of single-family homes built 
since 2010 would be saving on the order 
of $200 million per year, in total home 
ownership costs, due to the net-zero 
energy home scenario. (See Figure 12.) 
Over the entire 20 year period of analysis, 
net savings to homeowners would be in 
the range of $1.1 billion.

However, to unlock these savings – 
and to unlock the widespread benefits to 
society that these net-zero energy homes 
represent – Texas will have to take proac-
tive steps. In this example, costs for the 
net-zero energy homes built between 
2010 and 2014 would exceed savings 
by $35 million through 2030 (without 
incentives). While this cost is far less 
than the potential savings from the entire 
scenario, it poses an initial obstacle. Texas 
can overcome this barrier by encouraging 
the deployment of energy-efficient build-
ing practices and small-scale renewable 
energy systems.
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Policy Recommendations

The technology necessary to build 
net-zero energy homes is ready and 
available today. However, it is not 

yet in widespread use because of a variety 
of market barriers – including higher up-
front cost, split incentives between build-
ers and buyers, and the fact that home 
buyers do not always take into account 
the long-term savings available through 
higher energy performance. (See Market 
Barriers to Net-Zero Energy Homes on page 
29 for further discussion.)

With the right mix of incentives and 
policies, Texas can give net-zero energy 
homes – and the efficiency and solar mar-
kets – the kick-start they need to get up 
and running. A small investment now 
could bring billions in investment to the 
state over the next decade. With growth 
in demand, economies of scale will help 
make all new homes energy efficient, make 
solar energy affordable for everybody, and 
deliver widespread benefits to all of Texas 
society – cleaner air, less global warming, 
savings on energy, and less vulnerability 
to fossil fuel price spikes.

To unlock the potential of high-
performance net-zero energy homes, 
Texas and federal policy should work to 
overcome market barriers and encourage 
the spread of solar power systems and 
efficient home design.

Net-zero energy homes will 
be a key tool for breaking our 
dependence on fossil fuels. 
Texas, and the United States as a 
whole, should encourage energy-
efficient home construction and 
the use of solar energy systems.

	 President Obama has announced •	
an ambitious but achievable goal 
for all new buildings to achieve 
net-zero energy performance by 
2030. Texas should embrace this 
goal and lay out a plan to achieve 
this benchmark for new homes by 
2020.

	 As a first step, Texas should require •	
local jurisdictions to strengthen 
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Market Barriers to Net-Zero Energy Homes

	•	 Bad incentives – Utilities have commonly made more money through 
increasing sales of energy. For example, a 5 percent reduction in energy 
sales for an electricity generation, transmission and distribution utility 
could reduce its overall earnings by up to 25 percent. For a utility focused 
only on electricity distribution, such a reduction in sales could reduce its 
overall earnings by as much as half.81 This sends a perverse signal that 
undercuts energy efficiency.

	 Split incentives•	  – Often, the person who is the most logical candidate to 
install energy efficiency improvements is least likely to benefit from them. 
Consider builders, who (in the absence of good consumer benchmarks), 
face pressure to minimize construction costs rather than make buildings 
as energy efficient as possible.

	 Missing incentives•	  – Every consumer who saves energy reduces demand, 
which lowers the cost of energy for everyone. A homeowner who installs 
efficient lighting or a solar PV system reduces the need for a new power 
plant or transmission wire, thus saving other ratepayers money. However, 
individuals who pursue clean energy changes are rarely compensated for 
the benefits they deliver to the rest of society.

	 “Sticker shock”•	  – Consumers often value lower purchase prices for 
homes, even when they can save money in the long run by paying a small 
premium for energy-efficient or net-zero energy models. 

	 Lack of knowledge•	  – Even consumers who want to buy more energy ef-
ficient products sometimes find it difficult to tell which products are truly 
energy savers. While the Energy Star® program helps consumers make 
good choices for appliances and new homes, many products – including 
most homes – are not “labeled” for their energy efficiency performance. 
In addition, consumers might not even be aware of new technologies that 
can tap renewable energy resources.

	 The “crystal ball” problem•	  – Energy prices are notoriously volatile, 
making it hard for consumers and businesses to make educated decisions 
about future investments. Investing in a fuel-efficient vehicle, for exam-
ple, appears a lot more attractive when gasoline prices are at $3 per gallon 
than when they are $1.50 a gallon. Yet, there is no guarantee that gasoline 
prices will remain high over any given period of time, thereby justifying 
the investment.

	 The “chicken and egg” problem•	  – Billions of dollars have been invest-
ed over the years in building up Texas’ energy infrastructure. These his-
torical investments can make it difficult for new technologies to compete. 
For example, few people will demand a net- zero energy home if builders 
are not producing and marketing them. But builders won’t produce them 
unless they perceive adequate demand.
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building energy codes, ensuring 
that all new homes across the state 
meet or exceed the 2009 Interna-
tional Energy Conservation Code.

	 Texas should provide financial •	
incentives and technical assistance 
to encourage high performance 
new construction and the deploy-
ment of solar energy systems. For 
example:

Texas should establish a state-•	
wide solar rebate program so 
that all Texans are able to take 
advantage of solar incentives.

Cities should set up clean en-•	
ergy districts to help residents 

Energy Efficiency and Solar Power Are Not Just for New Homes
The same technologies that enable a new net-zero energy home to generate as much 

energy as it consumes can be used to make existing Texas homes achieve higher energy 
performance. By making every Texas home and business more energy-efficient, and by 
taking full advantage of the state’s many and vast renewable energy resources, Texas 
can become independent of fossil fuels – yielding great benefits in terms of cleaner 
air, less global warming, and greater control over its own energy destiny. Toward this 
purpose:

	 Texas should require electric utilities to increase their investment in energy •	
efficiency programs, such as rebates for Energy Star homes, such that 1 percent 
of the state’s electricity consumption is offset with efficiency annually by 
2015 and 2 percent annually by 2020 and thereafter. According to an analysis 
commissioned by the Public Utility Commission of Texas, an aggressive energy 
efficiency program could reduce electric usage by 23 percent, saving Texans as 
much $11.9 billion on their electric bills.82

	 Federal leaders should adopt national energy efficiency and renewable energy •	
requirements, including:

A national energy efficiency resource standard, requiring that utilities reduce •	
electricity consumption by at least 10 percent from today’s levels by 2020;

Enforceable national lighting and building energy efficiency codes for new •	
residential and commercial buildings, requiring a 50 percent reduction over 
current practice by 2015 and a 75 percent reduction in energy use by 2030; 
and

A building retrofit program, to ensure all existing buildings use energy •	
efficiently.

install solar energy systems by 
offering loans that can be paid 
back via property taxes, as au-
thorized by House Bill 1937.

T•	 exas should require true “net 
metering,” removing limits on 
the ability of homeowners to be 
fairly compensated by their util-
ity for any excess electricity they 
feed into the power grid.

Texas utilities should add to and •	
expand incentive programs to 
encourage the construction of 
net-zero energy homes – much 
like they already offer incentives 
for Energy Star appliances.
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Metropolitan Area Projected Number of 
Additional Homes

Dallas-Fort Worth Metroplex 715,795

Greater Houston 542,947

Austin 206,796

McAllen-Edinburg-Mission 126,979

San Antonio 122,992

El Paso 70,505

Laredo 50,762

Brownsville–Harlingen 50,385

Killeen-Temple-Fort Hood 33,275

Corpus Christi 31,171

Amarillo 15,863

College Station-Bryan 13,543

Waco 10,917

Beaumont-Port Arthur 10,352

Tyler 9,348

Longview 8,093

Lubbock 6,770

Victoria 6,454

Odessa 6,240

Midland 4,625

Sherman–Denison 3,501

Wichita Falls 3,217

Abilene 3,139

San Angelo 2,971

Texas Statewide Total 2,198,756

Table 7: Forecast Number of Homes Built by Municipality 
between 2010 and 2030

Appendix: Net-Zero Energy Home 
Potential by Metropolitan Area
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Metropolitan Area Electricity 
Savings 
(GWh)

Solar 
Power 

Generation 
(GWh)

Number of 
Current Texas 

Homes that 
Could Power

Gas 
Savings 
(Million 
Therms)

Number of 
Current Texas 

Homes that 
Could Supply

Dallas-Fort Worth 
Metroplex

5,138 3,200 611,845 158 319,848

Greater Houston 3,839 2,391 457,145 118 238,977

Austin 1,471 916 175,220 45 91,598

McAllen-Edinburg-Mission 908 566 108,176 28 56,550

San Antonio 825 514 98,220 25 51,345

El Paso 439 356 58,340 24 48,320

Laredo 366 228 43,565 11 22,774

Brownsville–Harlingen 353 220 42,049 11 21,981

Killeen-Temple-Fort Hood 230 143 27,333 7 14,289

Corpus Christi 209 130 24,834 6 12,982

College Station-Bryan 91 57 10,821 3 5,657

Amarillo 86 79 12,152 10 20,625

Waco 74 46 8,753 2 4,576

Beaumont-Port Arthur 69 43 8,201 2 4,287

Tyler 66 41 7,865 2 4,111

Longview 55 34 6,562 2 3,430

Victoria 43 27 5,073 1 2,652

Lubbock 38 31 5,111 2 4,233

Odessa 38 31 5,066 2 4,196

Midland 27 22 3,598 1 2,980

Sherman–Denison 23 16 2,806 1 2,757

Wichita Falls 20 14 2,518 1 2,474

San Angelo 16 13 2,163 1 1,791

Abilene 15 12 2,044 1 1,693

Texas Statewide Total 15,348 9,725 1,839,827 502 1,016,726

* The column “Number of Current Texas Homes That Could Power” shows, for comparison purposes, 
the number of average current Texas residences, which use about 13,600 kWh per year, that could 
be powered by the energy efficiency and solar power output of the homes in the net-zero energy home 
scenario. Similarly, the column “The Number of Texas Homes that Could Supply” refers to the number 
of homes that could be supplied by the gas saved by net-zero energy homes, at an average current annual 
consumption of 490 therms per year. See the Methodology section on page 34 for a description of how 
these estimates were derived.

Table 8: Energy Savings and Solar Power Generation in 2030 by Metropolitan Area under the Net-Zero  
Energy Home Scenario*
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Table 9: Utility Bill Savings in 2030 by Metropolitan 
Area under the Net-Zero Energy Homes Scenario*

Metropolitan Area Energy Bill Savings 
(Million 2009 Dollars)

Dallas-Fort Worth Metroplex $1,797

Greater Houston $1,343

Austin $515

Other $326

McAllen-Edinburg-Mission $318

San Antonio $288

El Paso $187

Laredo $128

Brownsville–Harlingen $124

Killeen-Temple-Fort Hood $80

Corpus Christi $73

College Station-Bryan $32

Amarillo $48

Waco $26

Beaumont-Port Arthur $24

Tyler $23

Longview $19

Victoria $15

Lubbock $16

Odessa $16

Midland $12

Sherman–Denison $9

Wichita Falls $8

San Angelo $7

Abilene $7

Texas Statewide Total $5,452

*See the Methodology section on page 34 for a description 
of how these estimates were derived.
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Methodology

To generate the results of this re-
port, we used Energy Gauge USA 
software, produced by the Florida 

Solar Energy Center, to model the an-
nual energy consumption characteristics 
of a “standard” single family home and 
a “net-zero energy” version of the same 
home.83 We then developed a scenario for 
single-family home construction in Texas 
from 2010 through 2030, and analyzed 
the impact of phasing in net-zero energy 
homes such that all new single-family 
homes built in 2020 and later achieve this 
high level of performance. Full technical 
details follow.

Standard Home Characteristics
A typical new single-family home in 

Texas has three bedrooms and bathrooms, 
two stories, and an air-conditioned floor 
area of 2,720 square feet. It is built on 
an un-insulated slab foundation. It has 
moderate attic insulation, light wall insu-
lation, wooden doors, tinted double-pane 
windows, and moderately tight construc-

tion. The roof of the home, made up of 
darkly colored composite shingles, heats 
up quickly when exposed to strong sun-
light. The home is equipped with a large, 
relatively inefficient air conditioning 
system and a relatively inefficient natural 
gas furnace for heat. Air ducts within the 
home are very lightly insulated, and tend 
to leak a little.

The home includes a relatively large 
air conditioning unit and a natural gas 
furnace for cooling and heating. A 40-
gallon natural gas boiler produces hot 
water. The home includes a range of 
standard appliances, including:

	 Ceiling fans,•	

	 A dishwasher,•	

	 A clothes washer and dryer,•	

	 A cooking range and oven,•	

	 A refrigerator and freezer, and•	

	 Other appliances, including •	
televisions, computers, and other 
electronic devices.
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Type New Single-Family

Bedrooms/Bathrooms 3 Bed / 3 Bath

Surroundings Modeled without shade trees or adjacent buildings

Conditioned Area 2720 square feet

Total Stories Two

Floor 1360 square feet, Slab-on-Grade, Edge Insulation

Roof 1473 square feet of roof, 284 square feet of gable, 
22.6 degree pitch

Attic Full Attic, Vented

Outside Doors Two

Window Area 480 square feet

Garage Attached on the east side

Thermostat Schedule HERS 2006 Reference

Appliances 1 Clothes Washer, 1 Dryer, 1 Dishwasher, 25 Light 
Fixtures, 1 Range, 1 Refrigerator/Freezer, and 
Miscellaneous Appliances, Operated on HERS 2006 
Reference Schedule

Table 10 and Table 11 present the 
characteristics, features, and equipment 
of the “standard” home.

The characteristics of the standard 
Texas home were determined using 
public use microdata sets from the U.S. 
Energy Information Administration’s 
2005 Residential Energy Consumption 
Survey (RECS). Only survey responses 
for single-family detached homes built 
in Texas from 2000 to 2005 were used 
in determining the characteristics for 
the typical Texas home. The character-
istics selected for the home were based 
on the mode (highest individual value) 
of weighted results from the RECS mi-
crodata set, where the weight represents 
the estimated prevalence of this type 
of home across the state. For example, 
if options were given for no garage, a 
one-car garage or a two-car garage, the 
response with the highest weighted value 
in the survey was used. As there were 
only 27 homes built between 2000 and 

2005 in the RECS data set, it is likely 
that use of the microdata set in this way 
did not produce statistically valid results. 
However, there were very few “close 
calls” in the data. As a result, while the 
home selected for this analysis does not 
represent every Texas home, it is typical 
of single-family homes built in the state 
over the past decade.

In one case, we did adjust the results of 
the RECS microdata analysis. The mode 
of the responses for the number of “other 
rooms” (i.e., not bedrooms or bathrooms) 
in the RECS database was three. How-
ever, the median value of the responses, 
and the median value of the responses for 
the total number of rooms in the house, 
indicated that the value was closer to four, 
and we chose to use four other rooms in 
this analysis. One other point of devia-
tion is that we used the weighted average 
square footage of the homes in RECS, 
rather than the mode, to determine the 
square footage of the home.

Table 10: Basic Characteristics of the Modeled Home, Both Versions



36  Building for a Clean Energy Future

Table 11: Comparing the Characteristics of the Modeled “Standard” Single-Family 
Home and the “Net-Zero Energy” Home

“Standard” Home “Net-Zero Energy” Home

Floor R-0 Insulation R-10 Insulation

Roof Standard Shingles, Solar 
Absorbance 0.85

“Cool Roof,” Solar Absorbance 
0.1

Ceiling R-30 Insulation R-50 Insulation

Walls R-13 Insulation, Face Brick - 
Wood, Solar Absorbance 0.75

R-30 Insulation Assembly, 0.1 
Solar Absorbance

Doors Wood Doors, No Insulation Insulated Doors

Windows Double-Paned, Tinted, 0.55 
U-Factor, 0.4 Solar Heat Gain 
Coefficient, Interior Drapes

Double-Glazed, Low-E, 0.2 
U-factor, 0.14 Solar Heat Gain 
Coefficient

Infiltration Effective Leakage Area: 196 Effective Leakage Area: 59

Cooling 
System

Central Unit, SEER 13, 46.6 kBtu/
hr capacity

Central Unit, SEER 15, 20.7 
kBtu/hr capacity

Heating 
System

Natural Gas Furnace, AFUE 0.80, 
50 kBtu/hr capacity

Natural Gas Furnace, AFUE 
0.97, 18.7 kBtu/hr

Programmable 
Thermostat?

None Yes

Hot Water 
System

Natural Gas, EF 0.59, 40 gallon 
capacity, 120 degree set point

Natural Gas, EF 0.8, 40 gallon 
capacity, 120 degree set point

Ducts Supply and Return to Attic, 
Handler in Garage, Default 
Leakage

Supply, Return and Handler in 
Conditioned Space, Leak Free

Appliances Default Best Energy Star Models

Lighting 10% Fluorescent or LED 100% Fluorescent or LED

Solar Hot 
Water System

None Integrated Collector Storage, 
29 degree collector tilt, 180 
degree azimuth, 18.4 Tank 
Loss Coefficient

Solar 
Photovoltaic 
System

None 5 kW Shell SR100, 29 degree 
collector tilt, 180 degree 
azimuth, 0.0043 efficiency 
coefficient
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Net-Zero Energy Home 
Characteristics

Starting with the same basic charac-
teristics as the standard Texas home, we 
added the following upgrades to create 
the net-zero energy home:

	 R-30 wall assembly•	

	 R-50 ceiling, plus a radiant barrier •	
and a cool roof

	 Tight construction (0.00015 SLA)•	

	 Triple glazed low-e windows (0.25 •	
U-value, 0.25 SHGC)

	 100 percent CFL or LED lighting•	

	 Evaporative condensing cooling •	
system with 15 EER

	 Solar assisted hot water with an 80 •	
percent efficient gas water heater

	 A 97 percent efficient gas furnace •	
for heating

	 Insulated, leak-free ducts, all within •	
conditioned space

	 Energy Star appliances•	

	 Slab-on-grade edge insulation •	
(R-10 floor)

5 kW solar photovoltaic system•	

Table 11 presents the upgrades in fur-
ther detail, compared to the features of 
the standard home.

Modeling Home Energy Usage 
and Cost

We used Energy Gauge USA soft-
ware, produced by the Florida Solar En-
ergy Center, to model the annual energy 
consumption characteristics of the two 
homes.84 Energy Gauge incorporates 
the U.S. Department of Energy’s DOE 
2.1-E hourly building energy simula-

tion software. The software performs 
a simulation of an entire year, based on 
local weather data, producing an hourly 
estimate of energy demand, and a sum-
mary of annual energy consumption. 
The software complies with all national 
accreditation procedures for the Home 
Energy Rating System (HERS).

To estimate the cost of the energy 
consumed, we used Texas 2008 statewide 
average electricity and gas costs from the 
Energy Information Administration.85

The estimated range of the incremen-
tal cost for a net-zero energy home over 
a standard home is described on page 18. 
In calculating mortgage payments and 
monthly cash flow, we used the follow-
ing assumptions:

30 year mortgage•	

$50,000 down•	

5.75 percent interest•	

Climate Zones
Texas has four major climate zones, 

defined by the U.S. Department of 
Energy’s Building America Program. 
These climate zones include the hot 
and humid region, with temperatures 
higher than 67 degrees F for 3,000 hours 
or more during the warmest 6 months 
of the year; the hot and dry region, 
with monthly average temperatures 
greater than 45 degrees F and less than 
20 inches of annual precipitation; the 
mixed-humid region, with more than 
20 inches of annual precipitation and 
where the average monthly tempera-
ture drops below 45 degrees F during 
the winter months; and the mixed-dry 
region, with less than 20 inches of an-
nual precipitation and where the average 
monthly temperature drops below 45 
degrees F during the winter months.86 
(See Figure 13.)
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We modeled the energy performance 
of the standard home and the net-zero 
energy home in each of these climate 
regions, using weather data from the fol-
lowing cities as representative:

Hot and humid: Houston•	

Mixed humid: Wichita Falls•	

Hot and dry: Midland•	

Mixed dry: Amarillo•	

Calculating Statewide Impacts 
of Adopting Net-Zero Energy 
Home Construction

We then developed a scenario for 
single-family home construction in Texas 
from 2010 through 2030, analyzing the 
impact of phasing in net-zero energy 
homes such that all new single-family 
homes built in 2020 and later achieve this 
high level of performance.

Housing Construction Scenario
We estimated the number of homes 

that would be built in Texas from 2010 
through 2030 using state estimates of 
population growth by county. The state 
compiles four different population pro-
jections, based on different rates of im-
migration.88 We used the growth scenario 
in which future immigration is estimated 
to be half the rate of 1990-2000. This is 
the scenario that the Population Esti-
mates and Projections Program believes 
is most reasonable for long-term plan-
ning purposes.
Assuming, per the U.S. Census Bu-

reau, that 75.8 percent of all housing 
units were single-family homes (with 
the rest in multi-unit structures, which 
were not considered in this report), and 
assuming 2.71 residents per single-family 
home, we translated population forecasts 
into a housing construction estimate by 
county.89

We translated the county housing 
construction estimate into an estimate of 
the number of homes that would be built 
within each climate zone, and the number 
of homes that would be built within each 
of Texas’ 25 Metropolitan Statistical Ar-
eas, as defined by the Census Bureau.
Based on county-level population 

growth estimates, 93 percent of these 
new homes will be built in Texas’ hot and 
humid climate region, which includes 
major population centers such as the 
Dallas, Houston, and San Antonio met-
ropolitan areas. 5 percent of these new 
homes will be built in Texas’ hot and dry 
climate region, which includes the towns 
of Midland and Odessa. The remaining 2 
percent will be built in the mixed-humid 
and mixed-dry regions of the state.

Business-as-Usual vs. Net-Zero 
Energy Scenarios

For the business-as-usual scenario, we 
assumed that all of the homes built in the 
housing construction scenario from 2010 
to 2030 would have characteristics and 
energy consumption performance equal 
to the modeled “standard” home.
For the Net-Zero Energy home sce-

nario, we assumed that Texas would 
increase the fraction of new homes built 

Figure 13: Texas Climate Regions87

Hot and HumidHot and Dry

Mixed Humid
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each year that achieved net-zero energy 
performance, from 0 percent in 2010 to 
100 percent in 2020. (See Figure 7 on 
page 23.) Under this scenario, by 2030, 
more than 560,000 homes with default 
energy performance will have been built, 
and more than 1.6 million new homes 
will have been built to achieve net-zero 
energy performance.

Extrapolating Modeling Results for 
Individual Homes to the Statewide 
Level

For the business-as-usual scenario and 
the net-zero energy homes scenario, we 
calculated the energy consumption of 
all homes built in 2010 and after in each 
climate zone using the modeled energy 
performance characteristics of each type 
of home in each of the four climate zones, 
combined with the forecast of how many 
homes of each type would be built within 
each zone from 2010 to 2030.

To calculate the homeowner’s cost of 
energy consumption in each year through 
2030, we applied modeled energy con-
sumption data to a forecast of electricity 
and gas prices. We derived the price 
forecast by starting with average 2008 

Texas electricity and gas prices and ap-
plied year-by-year rates of change from 
the Energy Information Administration’s 
Annual Energy Outlook 2009 (Updated 
Reference Case).90

To calculate total net costs of home 
ownership, we assumed that the incre-
mental cost of the modeled net-zero 
energy home falls from around $20 per 
square foot today, to $13 per square foot 
in 2015, to a mature cost of $9 per square 
foot in 2023, without incentives. We also 
assumed that Texas retail electricity and 
gas costs will increase according to the 
Energy Information Administration’s 
Annual Energy Outlook 2009.

To calculate electric sector emissions 
of carbon dioxide, oxides of nitrogen, 
and mercury due to new home electricity 
use through 2030, we used forecast emis-
sions rates from the Energy Information 
Administration’s Annual Energy Outlook 
2009 (Updated Reference Case) for the 
Texas region.91

All savings figures were calculated by 
subtracting consumption, spending, and 
emissions totals for the net-zero energy 
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