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Chapter 1

Net Zero eNergy BuildiNg overview

the Case for Net Zero eNergy 
BuildiNgs

a global solution
The twenty-first century is shaping up to be a 
transitional era for the way humanity dwells on 
this earth. The pressure we are placing on the 
planet’s resources has become increasingly 
unsustainable. The resulting problems we face, 
such as water and resource scarcity, increas-
ing energy demands and costs, shrinking fos-
sil fuel reserves, and a changing climate, have 
sounded a wakeup call heard round the world. 
Those who are heeding the call and embracing 
the need for change are finding in the neces-
sary solutions opportunities not only to address 
this global set of problems but to advance and 
improve humanity’s relationship with the living 
world, and improve our quality of life.

Much of the stress we impose on the earth 
is manifested in the way we design, construct, 
and use our built environments; that means 
buildings and cities must play a vital role in 
shaping our sustainable future. Net zero energy 
buildings are tools in shaping this future. The 
buildings themselves offer significant environ-
mental, social, and economic value. They are 
as much representatives of a global approach 
to our built environment as they are exemplary 
buildings (see figure 1.1). The lessons they can 

teach us about the power of integrated design 
and delivery, and about the true interconnec-
tivity between our built environment and the 
natural world, can be applied to a diverse range 
of sustainable solutions, such as net zero waste 
and sustainable water balances in buildings and 
communities. 

There is a powerful synergy between net 
zero energy objectives and other holistic sus-
tainable goals. They all require a focus on 
performance and an integrated delivery pro-
cess. The benefits of a holistic approach are, 
themselves, synergistic. Many strategies that 
reduce energy use can also have a positive 
impact on indoor environmental quality and, 
thus, the health and well-being of occupants. 
The net zero energy approach can be taken 
to any scale and positively affect the way we 
build and live in communities and cities.

a vision for the future
Net zero energy buildings offer a compel-
ling vision for the future, a vision that can 
be seen as a new direction in architecture. 
The pursuit of this vision can be technically 
rigorous; moreover, it requires tremendous 
creativity and innovation in design. as such, 
it offers an opportunity for new expressions 
of form to elegantly resolve energy solutions 
with program, site, and climate. Net energy 
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design is an architecture that rediscovers the 
passive strategies of our architectural history 
and then integrates them into current ideas 
about contemporary design. it also embraces 
the best of state-of-the-art technology and 
renewable energy systems to provide solu-
tions that set new standards for building and 
occupant performance.

Net zero energy architecture is also about 
process, one that requires genuine and intense 
integration, and takes a long view of the idea 
of building delivery. The integrated process can 
lead to the creation of truly holistic buildings, 
for net zero energy buildings should be more 
than just exemplary energy performers; they 
should embrace sustainability, performance, 
and beauty as well. They should actively work 
to enhance the human experience and, by 

connecting to the larger systems of nature, 
enhance all life. Net zero energy architecture 
is part of a larger movement to design regen-
erative buildings, buildings that are part of our 
living world.

as a new architecture, net zero energy uses 
data-driven and performance-oriented innova-
tion to yield new forms. it also explores innova-
tive, living connections to a building’s place, its 
climate, and the people who occupy it. it offers 
an opportunity to create beauty and meaning 
in our lives and in our communities. Beauty 
is particularly important for net zero energy 
buildings, because beautiful buildings tend to 
endure and be preserved, in addition to adding 
cultural and social richness. Net zero energy 
architecture must, therefore, be as beautiful 
and meaningful as it is pragmatic and high-
performing; most important, it must have a 
higher purpose. in sum, net zero energy archi-
tecture presents a vision for building a better 
and more sustainable future (see figure 1.2).

the time is Now
Net zero energy architecture is not an idea 
for the distant future; it is an idea whose 
time is now. we have the technology and the 
knowledge to delivery net zero energy com-
mercial buildings today. what we lack, more 
than anything, is the collective imagination to 
make it happen. it is an objective of this book 
to spark the reader’s imagination and to help  
industry professionals adopt a net zero energy 
approach to buildings.

The fact that net zero energy buildings are 
possible today does not mean there are not 
challenges. Perhaps the greatest perceived chal-
lenge is cost; but i would argue that the great-
est actual challenge is the process to achieve a 
net zero energy building, as it is rigorous and 
requires change across the industry. Change is 
always difficult, particularly for such a change-
resistant industry as the building industry.

■■ Figure 1.1 View of New York City skyline, with 

4 Times Square in the center. This building was an early 

adopter of integrated renewable energy systems in a 

high-rise.
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yes, cost can be a hurdle, but cost can be 
effectively managed with the right integrated 
delivery process. while it is possible to pay the 
way to net zero energy by purchasing more 
renewable energy and layering in more expen-
sive and cutting-edge technology, it is also 
possible to manage costs effectively by inte-
grating simple solutions that address multiple 
problems and do the hard work of reducing a 
building’s loads, thereby minimizing the invest-
ment needed in renewable energy systems.

The many benefits of pursuing net zero 
energy buildings make the challenges worth 
taking on. Net zero energy buildings have eco-
nomic, social, and environmental benefits, and 
represent a new standard for high-performing 
buildings, offering the greatest building and 
market value and, at the same time, the lowest 
life-cycle costs. These buildings can offer higher-
quality interior environments that enhance quality 
of life for their occupants. They also lead to pro-
found environmental benefits related to energy 
and resource conservation and the dramatic 
reduction of greenhouse gas emissions. Not only 

are these benefits tangible today, they also make 
the case for a solution that addresses human-
ity’s larger global challenges, and hence point to 
a better future (see figure 1.3).

Needless to say, net zero energy buildings 
do not appear overnight. Because net zero 
energy is such a long-term goal and process, 
the industry to date has recorded very few 
buildings with verifiable data of one year or 
more of net zero energy performance. But the 
number of proven examples will grow over time 
and add to our knowledge of how to achieve 
this challenging goal. at the same time, net zero 
energy is an idea bigger than a narrow group 
of exemplary, high-performing buildings. Net 
zero energy should, therefore, be adopted as 
an approach to delivering all buildings, whether 
or not they hit the zero target over time may be 
less important than the energy performance 
and the integrated on-site renewable energy 
solutions that can consistently be developed 
as part of our built environment. ultimately, all 
buildings, including existing buildings, have the 
potential for net zero energy future. 

■■ Figure 1.2 DOE/NREL’s Research Support Facility provides a blueprint for a net zero energy future. NREL/PIX 17613; 
photograph by Dennis Schroeder.
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defiNiNg Net Zero eNergy
at its core, net zero energy is a measure of 
a building’s energy performance, whereby it 
produces as much or more renewable energy 
as it uses over the course of a year in opera-
tion. Two key concepts make up this defini-
tion of net zero energy. first, net means that 
nonrenewable energy sources (fossil fuel and 
nuclear) may be used; but over the course 
of a year, enough renewable energy must be 
generated so that the project can offset or 
exceed the use of nonrenewable energy. The 
concept zero energy does not mean that the 
building uses no energy; rather, it refers to 
reaching a net zero energy position for build-
ings that have full program demands. The 
second key concept is operation. Net zero 
energy is an operational goal. The period for 
measuring performance is one year of opera-
tion, to include all seasonal variations. it is 

possible to demonstrate a net zero energy in 
design. in fact, this is part of the process to 
achieve net zero energy. But a true net zero 
energy building must be achieved through 
actual measured operation. 

The use of the word operation in the defini-
tion changes the approach to net zero energy, 
indicating that it involves delivery of the project, 
not just design. at the same time this expands 
the process, it also enforces a more integrated 
process overall by aligning owner, occupants, 
operations, and construction and design profes-
sionals around delivery. designing for net zero 
energy is only one stage; actually operating as 
a net zero energy building is the real objective. 
Operation also means that the performance 
results in actual, quantifiable benefits—real car-
bon emission reductions and real cost savings. 

Net zero energy buildings are, first and fore-
most, very low-energy buildings. The emphasis 

■■ Figure 1.3 The Omega Center for Sustainable Living is net zero energy and one of the world’s first certified Living 

Buildings. Image courtesy of BNIM; photograph © 2009, Assassi.
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