






Building efficiency improvements entail unique market risks 
because they are relatively invisible and difficult to meas­
ure, making them challenging to market, especially without 
independent verification of savings levels. The relatively 
small size of building firms makes it very hard for them to 
absorb the costs and risks of verifying the efficiency, safety, 
and health characteristics of new building designs and 
technologies. Investment in energy R&D by private compa­
nies dropped 50 percent between 1991 and 2003.18 

Building efficiency improvements are also impeded by the 
ownership structure of some commercial and residential 
buildings. Building occupants, who are not the owners, 
have little incentive to invest in building efficiency 
improvements. The owners are also unwilling to upgrade 
to high efficiency equipment and appliances because they 
do not see the benefit of reduced utility bills, which the 
occupant pays. This “owner versus occupier” problem 
discourages investment in increased energy efficiency. 

Another barrier is the compartmentalization of the building 
professions, in which architects and designers, developers, 
construction companies, engineering firms, and energy 
services providers do not typically apply integrated strate­
gies for siting, construction, operations, and maintenance.19 

1.1.4 National Need 

President Bush’s National Energy Policy (NEP) calls for 
“reliable, affordable, and environmentally sound energy 
for America’s future.” In order to achieve this vision, the 

President’s plan has defined several objectives including 
increasing energy conservation, relieving congestion on 
the Nation’s electricity transmission and distribution sys­
tems, and establishing energy efficiency and environmen­
tal protection as national priorities.20 

The implementation of the President’s NEP is a top priori­
ty for the Department of Energy’s Office of Energy 
Efficiency and Renewable Energy (EERE). EERE plays a 
critical role in achieving the NEP’s goals of improving the 
energy efficiency of residential and commercial buildings 
as well as improving the energy-consuming equipment in 
these buildings. 

Increasing the energy efficiency of residential and com­
mercial buildings leads to reductions in the consumption 
of oil, natural gas, and electricity; thus, America is less 
vulnerable to energy supply disruptions, energy price 
volatility, and constraints in the Nation’s electricity infra­
structure. The Building Technologies Program (BT) helps 
to address the NEP recommendation to reduce energy 
intensity and make energy efficiency a national priority 
(Chapter 4), modernize conservation (Chapter 4) and 
improve affordability (Chapter 2). Buildings also account 
for about a third of U.S. carbon emissions, so this pro­
gram helps address the President’s goal to reduce green­
house gas emissions by 18 percent over the next 10 
years.21 EERE’s and BT’s role in implementing the 
President’s energy policy is illustrated in Figure 1-5. 

Figure 1-5 National Energy Policy Implementation 

18	 Kammen & Nemet. Issues in Science and Technology. Reversing the 
Incredible Shrinking Energy R&D Budget. 

19	 Building Better Homes: Government Strategies for Promoting Innovation in 
Housing, U.S. Department of Housing and Urban Development, Office of 
Policy Development and Research and the Partnership for Advancing 
Technology in Housing. Prepared by Rand Corp., 2003. 

20	 National Energy Policy Development Group, National Energy Policy, May 2001. 

21	 EIA. Emissions of Greenhouse Gases Report, 2007. 
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Increasing the energy efficiency of residential and com­
mercial buildings leads to increased energy conservation 
by reducing the consumption of electricity, natural gas, 
and to a lesser extent, oil. With our Nation’s annual ener­
gy bill for residential and commercial buildings reaching 
$340 billion in 2005, the economic advantages of reduc­
ing energy expenditures are significant.22 

Buildings’ power demand is the majority of peak electrici­
ty use; therefore, reducing the electricity used by build­
ings can also relieve congestion on the Nation’s electricity 
distribution systems. By alleviating this congestion, build­
ings can improve the security of the Nation’s energy pro­
duction by lessening the need for larger distribution sys­
tems, reducing supply disruptions caused by overtaxed 
electrical distribution systems and protecting delivery 
infrastructure against terrorist threats.23 

In addition, improving the energy efficiency of buildings 
reduces the environmental impact by decreasing the need 
to combust fossil fuels, either on-site (for space and 
water heating, or electrical power generation) or at power 
plants to generate electricity. In turn, this reduces the air­
borne emissions associated with fossil fuel combustion, 
including carbon dioxide, the principal greenhouse gas 
associated with global climate change. In 2005, U.S. 
buildings accounted for 39 percent of the nation’s anthro­
pogenic carbon emissions and 9.1 percent of the global 
carbon emissions,24 which is approximately the carbon 
output of Japan, France, and the United Kingdom com­
bined.25 

1.1.5 Federal Role 

The BT Program funds research, development, and 
demonstration activities linked to public-private partner­
ships. The government’s current role is to concentrate 
funding on high-risk, pre-competitive research in the early 
phases of development. As activities progress from devel­
oping technology to validating technical goals, the gov­
ernment’s cost share will diminish as private industries 
and institutions begin to take on cost burdens. The gov­
ernment’s role will bring technologies to the point where 
the private sector can successfully integrate them into 
buildings and then decide how best to commercialize 
technologies. 

22 BED
 

23 U.S. Department of Energy, Fiscal Year 2004 - 2008 Planning Guidance.
 
(Unavailable) 

24 BED 

25 AEO 

BT has assumed this Federal role because market pres­
sures and market structures make it difficult for the build­
ing industry to earn an acceptable return on research 
investments as discussed in Section 1.1.1, External 
Assessment and Market Overview.  In addition, the mar­
ket barriers described in Section 1.1.3 make it difficult for 
consumers and companies to take a more active role in 
buildings efficiency improvements. Consumers are often 
unwilling to pay higher initial costs to achieve lower life 
cycle costs, a tradeoff inherent in some energy efficiency 
technologies, unless there is a resulting positive cash 
flow between mortgage payments and utility bills. Large 
corporations in the components, materials, and construc­
tion segments of the building industry spend less than the 
U.S. average on R&D. While this is partially due to the 
cyclical nature of the market, the industry is also domi­
nated by a large number of relatively small firms that can­
not afford research programs, which prevents coordinated 
or integrated research. 

In addition to the buildings industry financial constraints, 
vast variability exists within buildings themselves, so that 
even a single community might contain hundreds of styles 
and sizes. One result of all this diversity is that component 
integration into buildings is less than optimal. Hence, build­
ings are typically designed and constructed as complex 
amalgamations of individual technologies, each of which 
carries out its intended function largely independent of (or 
even in spite of) others, rather than as a tightly integrated 
system of interrelated components. Inefficiencies and lost 
energy saving opportunities, not to mention potential 
reductions in construction costs, are frequent conse­
quences of this lack of overall integration. Given this lack of 
whole buildings research in the private sector, DOE is ideal­
ly suited to bring together the component research being 
conducted in the private sector with best practices in the 
construction industry to build energy efficient buildings 
with minimal impact on the cost to the consumer. 

In addition to compensating for the obstacles to private 
sector investment in building R&D, the Federal 
Government also has a regulatory role in protecting con­
sumers from products that consume uneconomical 
amounts of energy or bring about undue environmental 
degradation as a result of their use. BT accordingly estab­
lishes efficiency standards for energy consuming equip­
ment used in residential and commercial buildings under 
the authority of the Energy Policy and Conservation Act of 
1975, as amended. BT also assists in devising and prom­
ulgating building codes targeting energy conservation that 
fall under state and local jurisdiction. 

1-5 

http://www.eia.doe.gov/oiaf/aeo/index.html
http://buildingsdatabook.eren.doe.gov/default.asp


Other Federal and State Programs Complemented 
Many of Building Technologies’ subprograms (Windows, 
Lighting, Commercial Buildings, Envelope, Space 
Conditioning, HVAC) work closely with industry to identify 
pre-competitive R&D needs and prepare development 
roadmaps. The program coordinates with the U.S. 
Department of Housing and Urban Development’s (HUD’s) 
Partnership for Advanced Technology in Housing (PATH) 
Program and others in certain multi-agency efforts. 
Through the efforts of the Association of States Research 
and Technology Transfer Institute (ASERTTI), coordinated 
research agendas are developed with the counterpart State 
research entities. BT integrates its unique regulatory 
authorities within these research programs to allow full 
consideration of federal actions. DOE also works with the 
U.S. Environmental Protection Agency (EPA) on the 
ENERGY STAR® labeling program. 

Context within EERE and Other Federal Programs 
Equally important, intra- and inter-agency collaboration and 
coordination are critical drivers of innovation. For example, 
EPA ENERGY STAR Homes serves as a deployment mecha­
nism for Building America research products. The reaching 
ZEB depends not only on the BT program itself, but also relies 
on the successful development of renewable energy technolo­
gies and other EERE program initiatives (see Figure 1-6). 

Figure 1-6 EERE Programs Contributing to ZEB 

The renewable energy technologies needed to achieve 
ZEB include various distributed generation technologies 
being developed in other parts of EERE, such as Solar, 
Distributed Energy and Electric Reliability (DEER), 
Geothermal, Hydrogen, Wind, Hydropower, and Biomass. 
Deployment and demonstration in Federal Energy 
Management Program (FEMP) and Weatherization and 

Intergovernmental Program (WIP) will also be needed to 
reach ZEB. These EERE programs must align their mis­
sions and core capabilities with those of other programs, 
as well as reach their cost and performance goals in order 
for BT to achieve ZEB. 

BT has a unique mission within the Federal Government 
of improving the energy efficiency of building equipment, 
subsystems, and whole buildings through research, 
development, demonstration and deployment; support 
and promotion of building energy codes; and the develop­
ment and enforcement of national lighting and appliance 
standards. BT’s Program activities focus on applied tech­
nology R&D, which includes efforts that are in our nation­
al interest and have potentially significant public benefit, 
but are too risky or long-term to attract private sector 
interest. While BT integrates research results from other 
programs such as the DEER and Solar Programs into 
whole building design packages, it does not fund R&D 
topics addressed by those programs. 

BT leverages internal and external resources to achieve its 
program goals; some of the resources and efforts 
required reside in other Technology Deployment (TD) pro­
grams, and BT’s multi-year planning process makes these 
connections explicit. BT also contributes to mission 
goals for other TD programs and to cross-cutting goals 
for EERE as a whole. In both cases, BT works with the 
Deputy Assistant Secretary for Technology Deployment 
and other TD Programs to identify and manage coopera­
tion and interrelationships in an integrated strategic-level 
multi-year plan. 

The technology development efforts are supplemented 
with activities that address the needs for economically 
justified building energy codes and national lighting and 
appliance standards. Additionally, activities work to 
accomplish effective technology transfer and information 
exchange. In terms of effected energy savings, National 
appliance standards, which mandate the efficiency level of 
energy using equipment, are the most effective at obtain­
ing energy savings due to 100 percent market penetra­
tion. Building energy codes are effective when adopted 
and enforced by states and local jurisdictions, but have 
not been uniformly adopted or enforced. In terms of tech­
nology transfer, BT works with FEMP to encourage 
Federal buildings to adopt appropriate innovative lighting, 
envelope and other building technologies. However, 
despite BT’s efforts, technologies, design tools, methods, 
and practices produced are subject to competitive market 
forces, and thus, may not achieve complete market 
penetration. 
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1.2 Program Vision 

BT has defined its central vision as the realization of 
marketable ZEH and ZEB through the development of 
energy efficient technologies and practices as well as 
through utilization of renewable energy technologies that 
are being developed by other EERE programs and indus­
try. BT will focus on reducing the energy demand in build­
ings to also allow for the successful integration of renew­
able energy technologies (both on-site and purchased) 
acceptable to the market. This strategic goal provides for 
the acceptance of low-energy and net-zero energy build­
ings in the marketplace. 

1.3 Program Mission 

The mission of BT is to develop technologies, techniques 
and tools for making residential and commercial buildings 
more energy efficient, productive, and affordable. The 
portfolio of activities includes efforts to improve the 
energy efficiency of individual building components 
and equipment as well as their combined efficiency using 
integrated whole-building system-design techniques. 
Additionally, activities include the development of building 
codes and equipment standards, the integration of renew­
able energy systems into building design and operation, 
and the acceleration of adoption of these technologies 
and practices. 

1.4 Program Design & Structure 

BT is designed and structured to conduct the key activities 
required to meet the mission and vision of BT: marketable 
ZEBs. The mission, vision, goals and objectives are devel­
oped in an open, consultative process that includes consid­
eration of the priorities of the Administration, Congress, key 
stakeholders and the BT organization itself. The relation of 
these elements is depicted in Figure 1-7. 

26	 EERE Program Management Quick Reference Guide, U.S. Department of 
Energy, Office of Energy Efficiency and Renewable Energy, December 2003. 
Hereafter, PM-QRG. 
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Figure 1-7 Building Technologies Program Structure 

The BT strategic goals are likewise linked to the strategic 
objectives of EERE. That is, if BT is “…successful in 
meeting [its] goals and objectives… then, by definition, 
EERE should be successful in accomplishing its mis­
sion”26 with respect to buildings—assuming other TD 
programs buildings-related goals are also accomplished. 
Primary direction is set through market structure and 
relies upon technical analysis to help set goals and to 
determine BT’s specific activities.  Strategies are devel­
oped through analysis of technical options and an under­
standing of the market structure (trends, barriers, institu­
tions, consumer preferences) that are most likely to 
achieve the strategic goals and objectives of each activity. 
These strategies then form the organizational structure 
within the BT Program. 

BT has identified a three strategy approach to overcome 
barriers and achieve the goal of ZEB by 2025, as illustrat­
ed in Figure 1-8. The three strategies: Research, 
Development and Demonstration (RD&D); Technology 
Validation and Market Introduction (TVMI); and 
Equipment Standards and Analysis have evolved from 
careful consideration of the goal and a thorough situation 
analysis. BT subprograms are designed to capitalize on 
the interactive, synergistic benefits of the three implemen­
tation strategies. The three strategies build upon each 
other, so the crosscutting approach makes the program 
stronger than if the strategies were pursued in isolation. 
A prioritized and integrated portfolio of R&D will establish 
the technology base for future energy savings. 

http://www1.eere.energy.gov/ba/pdfs/pm_quick_reference_guide.pdf
http://www1.eere.energy.gov/ba/pdfs/pm_quick_reference_guide.pdf
http://www1.eere.energy.gov/ba/pdfs/pm_quick_reference_guide.pdf


Figure 1-8 Building Technologies Program Logic Figure 1-9 Building Technologies Goal Cascade 

In addition to the R&D of efficient technologies, the 
Equipment Standards and Analysis activities will eliminate 
the most inefficient existing technologies in the market 
through energy efficiency standards for equipment. Also, 
Technology Validation and Market Introduction activities 
will catalyze the introduction of new technologies and the 
widespread use of highly efficient technologies already on 
the market and provide valuable feedback for future R&D. 

The three strategies combined form the complete 
approach to reducing energy consumption in buildings. 
BT’s challenge is to bring the appropriate strategies to 
bear in order to maximize the opportunities, while design­
ing programs that give appropriate consideration to both 
the market and technology barriers to energy efficiency. 

1.5 Program Goals and Multiyear Targets 

The DOE Strategic Plan identifies five strategic themes 
(one each for nuclear, energy, science, management, and 
environmental aspects of the mission) plus sixteen strate­
gic goals that tie to the strategic themes. BT’s strategic 
and performance goals support the following DOE themes 
and goals, as illustrated in Figure 1-9: Strategic Theme 1, 
Energy Security and Strategic Theme 3, Scientific 
Discovery and Innovation. 

The Building Technologies Program also has one GPRA Unit 
Program goal which contributes to Strategic Goal 1.4, GPRA 
Unit Program Goal 1.4.20.00: Building Technologies: 

The Building Technologies Program goal is to develop cost 
effective tools, techniques and integrated technologies, 
systems and designs for buildings that generate and use 
energy so efficiently that buildings are capable of generat­
ing as much energy as they consume. 

1.5.1 Program Strategic Goals 

In support of the President’s policies and initiatives, BT has 
embraced the strategic goal of developing net-zero energy 
buildings to reduce national energy demand. The Program 
has defined its strategic goal more specifically as: 

To create technologies and design approaches that 
enable net-zero energy buildings at low incremental 
cost by 2025. A net-zero energy building is a residential 
or commercial building with greatly reduced needs 
for energy through efficiency gains (60 to 70 percent 
less than conventional practice), with the balance of 
energy needs supplied by renewable technologies. 
These efficiency gains will have application to buildings 
constructed before 2025, resulting in a substantial 
reduction in energy use throughout the sector. 
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1.5.2 Program Performance Goals 

The principal BT contributions to Strategic Themes 1 
and 3 (Energy Security and Scientific Discovery and 
Innovation, respectively) are improving energy efficiency 
and incorporating productive power technologies into the 
whole building infrastructure. The following key technolo­
gy pathways contribute to achieving this goal, and are 
illustrated in Figure 1-10. 

• Research and Development: 
– Residential Buildings Integration R&D Activities: 

Provide the energy technologies and solutions that 
will catalyze a 70 percent reduction in energy use of 
new prototype residential buildings that when com­
bined with onsite energy technologies result in zero 
energy homes (ZEH)27 by 2020 and, when adapted 
to existing homes result in a significant reduction in 
their energy use. By 2010, develop, document and 
disseminate five cost effective technology packages 
that achieve an average 40 percent reduction in 
whole house energy use. Performance indicators 
include the number of subsystem technological solu­
tions developed, researched, and evaluated; technol­
ogy package research reports developed, researched, 
and evaluated against the Building America 
Benchmark28 for homes; Builder Best Practices 
Manuals developed; and project and demonstration 
homes developed in the Building America (BA) 
Program. 

– Commercial Buildings Integration R&D Activities: 
By 2010, collaborate with industry to develop, docu­
ment and disseminate a complete set of 14 technolo­
gy packages that provide builders energy efficient 
options, that can achieve a 30 percent reduction in 
the purchased energy use in new, small to medium-
sized commercial buildings relative to American 
Society of Heating, Refrigerating and Air 
Conditioning Engineers (ASHRAE) 90.1-2004. 

27	 The zero energy building (ZEB) (referred to as zero energy homes (ZEH) in the 
residential sector) research initiative is bringing a new concept to home-
builders across the United States. A zero energy home combines state-of-the­
art, energy efficient construction and appliances with commercially available 
renewable energy systems such as solar water heating and solar electricity. 
This combination can result in a net zero energy consumption. A ZEH, like 
most houses, is connected to the utility grid, but can be designed and con­
structed to produce as much energy as it consumes on an annual basis. With 
its reduced energy needs and renewable energy systems, a ZEH can, over the 
course of a year, give back as much energy to the utility as it takes. 

28	 Building America Benchmark, Version 3.1, November 2003, National 
Renewable Energy Laboratory 

Complete an initial technology option set that estab­
lishes a basis for achieving a 50 percent energy use 
reductions. Performance indicators include the num­
ber of: technology packages and option sets devel­
oped, researched, and evaluated for their demon­
strated potential to contribute to the target reduction 
of energy use in new buildings. 

– Emerging Technologies (ET) Activities: Accelerate the 
introduction of highly-efficient technologies and prac­
tices for both residential and commercial buildings. 
The Emerging Technologies activities support the BT 
goal through research and development of advanced 
lighting, building envelope, windows, space condi­
tioning, water heating and appliance technologies. In 
the area of solid state lighting (SSL) our goal is to 
achieve lighting technologies with double the efficien­
cy of today’s most efficient lighting sources. Without 
advanced components and subsystems developed in 
the Emerging Technologies activities, the goal of zero 
energy buildings will not be met. The performance 
indicators include the number of potentially market 
viable technologies demonstrated, each of which is 
expected to contribute to the ZEB based upon individ­
ual builder objectives. 

• Equipment Standards and Analysis: 
–	 Increase the minimum efficiency levels of buildings 

and equipment through codes, standards, and guide­
lines that are technologically feasible, economically 
justified, and save significant energy. By 2010, issue 
13 formal proposals, consistent with enacted law, for 
enhanced product standards and test procedures. 
Performance indicators include product standards 
and test procedures proposed or issued that will 
result in more efficient buildings energy use. 

• Technology Validation and Market Introduction: 
–	 Accelerates the adoption of clean and efficient 

domestic energy technologies through such activities 
as Rebuild America, ENERGY STAR, and Building 
Energy Codes. By 2010, increase the market penetra­
tion of ENERGY STAR labeled windows to 65 percent 
(40 percent, 2003 baseline), and maintain 28 percent 
market share for ENERGY STAR appliances. ENERGY 
STAR activities work to remove technical, financial 
and institutional barriers to the widespread aware­
ness, availability, and purchase of highly efficient 
appliances, compact fluorescent lighting products, 
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windows and other products, including new advanced 
products. Rebuild America activities work to remove 
technical, financial and institutional barriers to the 
widespread awareness, availability and application of 
highly efficient buildings including building design, 
construction, retrofit and operations practices. The 
Building Energy Code activities support the develop­
ment and implementation of energy efficient building 
codes which increase the construction of more ener­
gy efficient buildings. The Solar Decathlon activities 
include a high-profile university competition held 
biannually in Washington, D.C. (next one to be held in 
2009), that promotes public awareness of highly effi­
cient building technologies and zero-energy homes 
using solar energy. 

1.5.3 Means and Strategies 

The Building Technologies Program will use various 
means and strategies, as described below, to achieve its 
GPRA Unit Program goal. “Means” include operational 
processes, resources, information, and the development 
of technologies, and “strategies” include program, policy, 
management and legislative initiatives and approaches. 
Various external factors, as listed below, may impact the 
ability to achieve the Program’s goals. Collaborations are 
integral to the planned investments, means and strate­
gies, and to addressing external factors. To accomplish 
this, the Department will implement the following means: 

• Research and Development: 
–	 The Residential Buildings Integration subprogram 

focuses on improving the efficiency of the approxi­
mately 1.5 to 2.0 million new homes built each year 
and the 100+ million existing homes, including 
multi-family units. These improvements are accom­
plished through research, development, demonstra­
tions, and technology transfer strategies. This 
includes efforts to improve the energy efficiency of 
residential energy uses such as space heating and 
cooling, ventilation, water heating, lighting, and 
home appliances. Overall, the Program seeks to 
make improvements through a systems engineering 
approach to optimize the technologies in whole 
buildings and concurrently ensure health and safety 
of the buildings. These activities support efforts to 
develop strategies to integrate solar energy and 
other renewable technologies into buildings and the 
concept for zero energy buildings. Outputs include 
technology package research reports, which repre­
sent research results achieving a target level of 
performance. The Builder Best Practices Manuals, 
tailored for specific climate regions, are derived from 
these reports. 

Figure 1-10 Research and Development Targets 
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–	 The Commercial Buildings Integration subprogram 
addresses energy savings opportunities in new and 
existing commercial buildings with $270.7 billion 
spent annually for new building construction and 
$168 billion spent for renovation in 2004.29 This 
includes research, development and demonstration 
of whole building technologies, design methods and 
operational practices. Technology development 
efforts focus on crosscutting, whole building tech­
nologies such as sensors and controls. These efforts 
support the net zero energy buildings goal not only 
by reducing building energy needs, but also by 
developing design methods and operating strategies 
which seamlessly incorporate solar and other renew­
able technologies into commercial buildings. 

–	 The Emerging Technologies subprogram conducts 
R&D and technology transfer associated with ener­
gy-efficient products and technologies, for both 
residential and commercial buildings. These efforts 
address high-impact opportunities within building 
components such as lighting, building envelope 
technologies, advanced windows, heating and cool­
ing, and analysis tools. The subprogram also pro­
duces design strategies to incorporate emerging 
technologies into building systems. 

• Equipment Standards and Analysis: 
–	 The Equipment Standards and Analysis subprogram 

leads to improved efficiency of appliances and 
equipment by conducting analyses and developing 
standards that are technologically feasible and eco­
nomically justified, under the Energy Policy and 
Conservation Act, as amended (EPCA). Analysis per­
formed under this subprogram will support related 
program activities such as ENERGY STAR and 
ensure a consistent methodology is used in setting 
efficiency levels for each related program. 

• Technology Validation and Market Introduction:  
–	 Technology Validation and Market Introduction 

activities will accelerate the adoption of clean, 
efficient, and domestic energy technologies. Two 
major activities are: ENERGY STAR and Building 
Energy Codes. ENERGY STAR is a joint DOE/EPA 
activity designed to identify and promote energy 
efficient products. Building Energy Codes provides 
technical and financial assistance to States to update 
and implement their energy codes in support of 
Energy Conservation and Production Act, Section 
304. It also includes the current building energy 
code activities previously conducted under 
Residential and Commercial Building Integration. 
The activity also targets residential decision makers 
through the Builders’ Challenge project. 

BT’s challenge is to address the opportunities with appro­
priate strategies and design programs that consider the 
marketplace and address barriers to energy efficiency. To 
accomplish this, the Building Technologies Program will 
implement the following strategies: 

• Focus the R&D portfolios to ensure that the most 
promising, revolutionary technologies and techniques 
are being explored, align the Residential and 
Commercial Integration subprograms to a vision of net 
zero energy buildings, and appropriately exit those 
areas of technology research that are sufficiently 
mature or proven to the marketplace, and close efforts 
where investigations prove to be technically or eco­
nomically infeasible. 

• Use a whole buildings approach to energy efficiency 
that takes into account the complex and dynamic inter­
actions between a building and its environment, among 
a building’s energy systems, and between a building 
and its occupants. Analysis suggests that this approach 
has achieved energy savings of 30 percent beyond 
those obtainable by focusing solely on individual build­
ing components, such as energy efficient windows, 
lighting, and water heaters.30 

29	 BED 

30	 Building Science Corporation, Final Report: Lessons Learned from Building 
America Participation, February 1995 – December 2002, February 2003, 
NREL/SR-550-33100 
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• Investing in collaborative research with the Solar 
Energy Program to reduce barriers to the installation 
and operation of photovoltaic technology on zero ener­
gy homes and buildings. 

• Develop technologies and strategies to enable effective 
integration of energy efficiency and renewable energy 
technologies and practices. 

• Increase minimum efficiency levels of buildings and 
equipment through codes, standards, and guidelines 
that are technologically feasible and economically justi­
fied. BT develops standards through a public process 
and submits codes proposals to the International 
Energy Conservation Code (IECC) and the American 
Society of Heating, Refrigeration and Air conditioning 
Engineers (ASHRAE). 

• Design a management strategy coordinating the inter-
program cooperation required for achieving ZEB. 
Developing affordable net zero energy buildings 
requires a high level of coordination with other pro­
grams in EERE. These include the Solar Energy 
Technology Program, Biomass Program, Wind Energy 
Program, Hydrogen Technology Program (fuel cells), 
Federal Energy Management Program and the 
Weatherization and Intergovernmental Program that 
may have important technologies to contribute. BT also 
invests in technical program and market analysis as 
well as performance assessment in order to direct 
effective strategic planning. 

• Provide technical information to customers through 
deployment of cost-effective energy technologies and 
partnerships with private and public sector organiza­
tions. ENERGY STAR utilizes partnerships with more 
than 7,000 private and public sector organizations, 
delivering the technical information and tools that 
organizations and consumers need to choose energy-
efficient solutions and best management practices. The 
Building Energy Code activities provide technical and 
financial assistance to the States to update and imple­
ment their energy codes in support of Energy 
Conservation and Production Act, section 304. 

BT strategies will result in significant cost savings, reduc­
tion in the consumption of energy and increase in the 
substitution of clean and renewable fuels. Thus, these 
strategies will lower carbon emissions and decrease ener­
gy expenditures. 
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