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Overcoming Obstacles on the Path 
to Net-Zero Energy
Five practical actions to help district leaders overcome 
common obstacles to net-zero energy.

By Julia Nugent, AIA, LEED AP

SUSTAINABILITY

Once considered cost prohibitive and techni-
cally unfeasible, net-zero energy (NZE) pub-
lic schools are now within reach for most 
districts.

As community support increases for civic initiatives 
to reduce greenhouse gas emissions, advanced energy-
efficient technologies and renewable energy sources are 
more readily available and less expensive.

Our ability to manage systems holistically and provide 
clear, predictable data—combined with this increased 
focus on saving energy—means district leaders can real-
ize greater efficiencies and more accurately assess the 
return on their NZE investment.

Yet what may seem a straightforward evaluation dur-
ing the planning stage for a new school can easily run 
aground. Obstacles to NZE front-end investment costs, 
unknowns regarding future energy markets, and the rela-
tive newness of this promising option can set up road-
blocks to implementation.

To move past these inherent challenges and stay on 
track, district teams need to anticipate and collaborate in 

new ways. A sound strategy and a flexible, opportunistic 
attitude are first steps. Here are five practical actions to 
help stakeholders overcome common obstacles.

1. Ask the Right Questions
Our work across school districts of all sizes and geog-
raphies points to three initial questions that gauge the 
opportunity for program success:
• Is a proposed NZE program financially feasible?
• Is NZE technically feasible for this site and building?
• Is there community interest and advocacy to support it?

Focused time and analysis may be necessary to ensure
feasibility and support, but we know that early valida-
tion of the potential creates confidence, excitement, and 
public support for NZE and provides the foundation for 
moving ahead.

Fales Elementary School in Westborough, Massa-
chusetts, offers an example of using these questions to 
inform the road forward to NZE. The 70,000-square-
foot school—now under construction for a September 

Fales Elementary School in Massachusetts will produce 10% more energy than needed to operate while reducing annual 
energy use to one-third of what most schools consume.
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2021 opening—is expected to produce 10% more 
energy than needed to operate the school, making it one 
of the first net-positive schools in the Northeast.

A collaborative effort in the initial design stages con-
firmed the project’s technical and financial feasibility. In 
addition, the Westborough community had a history of 
public support for responsive energy conservation and 
innovation. In 1998, the district was the first in the state 
to use geothermal heating in a school, and in 2019, town 
residents supported a ballot initiative for all municipal 
energy to be renewable by 2035.

2. Select the Right Team 
and Collaborate Early
NZE initiatives require early, informed expertise and 
dialogue across multiple departments. Siloed design 
efforts will not work, as an energy conservation 
approach that is optimal for one aspect of the building 
may be detrimental to another.

The collaborative effort for the Fales NZE program 
included the architects, the Town of Westborough, the 
mechanical engineer, renewable energy consultants, 
energy modelers, and the construction manager work-
ing together to define challenges, discuss trade-offs, and 
develop a holistic solution.

For Fales, more than 30% of the energy performance 
savings were realized before or during the schematic 
design phase, through analysis and consensus decisions 
about the building’s siting, shape, and basic mechanical 
and envelope systems.

Fine-tuning the design in later stages moved the dial 
further, but the range of options to reduce energy dimin-
ishes as the design progresses. In other words, the com-
mitment to pursue an NZE building needs to take place 
during schematic design—at the latest.

3. Set Shared, Clear Goals
As leadership guru Peter Drucker once said, “The best 
way to predict the future is to create it.”

Establishing purposeful and attainable strategic NZE 
goals at the outset of the project gave the Fales team 
a clear road map for decisions and became the basis 
for community dialogue and consensus building. Once 
established, the shared project goals and vision also help 
keep the “eye on the prize” when the inevitable head-
winds arrive or when new participants join the project in 
later stages.

One key energy performance goal for consistent focus 
on the outcome is the building’s target energy use inten-
sity (EUI). EUI defines the amount of energy needed per 
square foot to operate the building over the course of a 
year (measured in kilo-BTUs). The Fales School set an 
ambitious EUI goal of 25. The projected performance is 
currently tracking slightly better than the original target. 
For comparison, the benchmark EUI for K–12 schools 
in the United States is 45, a data point established by the 
International Energy Conservation Code in 2018.

4. Factor Utility Savings 
into Project Financing
No less important, a second goal is to achieve net-zero 
energy use without relying on increased property tax 

Figure 1. Comparison of Energy Use, Fales Elementary 
School. (Courtesy of HMFH Architects)

Figure 2. Components of Energy Use, Fales Elementary 
School. Total Energy Use Intensity (EUI) = 24.9. (Courtesy 
of HMFH Architects)
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revenue to pay for it. Although achieving energy savings 
provisions at the Fales School increased the construc-
tion cost—which in turn increased the annual municipal 
bond payment by $200,000—there is more to the story.

Taking the older, energy-hog school off-line will save 
the town roughly $200,000 per year in utility costs. The 
new Fales School will have no utility bills for the life 
of the building, and the 10% excess energy produced 
will be credited toward energy consumption at other 
town schools. The bottom line is the annual utility sav-
ings entirely offsets or exceeds the additional annual 
bond payment.

Energy codes and local 
ordinances supporting 
climate change or carbon 
reduction are becoming 
stricter, and that may 
affect existing buildings in 
the not-too-distant future.

Although the return-on-investment projection will 
vary greatly with differences in building size, location, 
available utility programs, interest rate, and the scale of 
renewable energy use, typical ROIs for funding addi-
tional front-end costs are in the 7- to 10-year range.

5. Futureproof New and 
Existing School Buildings
Although new schools provide the greatest opportunity 
to achieve net-zero and net-positive energy outcomes, we 
see many good reasons for districts to review the poten-
tial benefits of a deep energy retrofit for existing build-
ings. The first and most significant changes an owner 
can take are to replace mechanical equipment with high-
efficiency versions, install LED lighting, and improve the 

exterior envelope with added insulation and new win-
dows and doors.

Additionally, a growing trend within many states, 
counties, and municipalities is to shift public and com-
mercial buildings away from reliance on fossil fuels for 
heating and cooling. Energy codes and local ordinances 
supporting climate change or carbon reduction are 
becoming stricter, and that may affect existing buildings 
in the not-too-distant future. On average, converting 
aging buildings from gas to electric energy will reduce 
carbon emissions by 30%–40%.

Required actions aside, districts gain many advan-
tages by taking a proactive approach to reducing carbon 
emissions and adopting cleaner energy options, such 
as converting to an all-electric building, adding solar 
photovoltaic technology in existing school buildings, or 
modeling for innovations, such as geothermal heating 
and cooling. In addition to accelerating the move toward 
NZE, renewable energy technology requires far less 
labor-intensive maintenance than traditional systems. 
The avoided-cost savings for energy and maintenance, 
over time, is significant and can help achieve desired 
NZE goals district-wide.

Not all existing buildings, however, are candidates for 
NZE investments. Our advice is to identify the buildings 
offering the greatest energy reduction impact and apply 
the resources there. For existing schools with the highest 
emission levels and energy cost, their energy obsoles-
cence can help administrators justify phasing them out 
over time.

No Better Time
The shift toward net-zero and net-positive schools comes 
at an opportune time. As the consequences and cost of 
climate change come into closer view, school administra-
tors and taxpayers want to contribute to the solution by 
pursuing low-carbon, highly sustainable school improve-
ment projects for their community. There may never be a 
better time to take advantage of the improved possibili-
ties and to work on a healthier, cleaner, and ultimately 
less expensive energy future.

Julia Nugent is a principal with HMFH Architects, based in 
Cambridge, Massachusetts. Email: jnugent@hmfh.com

Looking for resources, information, tools, connections? 
Visit asbointl.org today and advance your career 

and the school business profession.




