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About New Buildings Institute 

New Buildings Institute (NBI) is a national nonprofit 
organization working to improve buildings for 

people and the environment.

We assess technologies, promote design 
approaches, and help guide policies and programs 
that will significantly improve the energy efficiency 

of commercial buildings.
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NBI is redefining energy 

efficiency in the built 

environment.  

Program Areas:

1. Best practices in new and 

existing buildings 

2. Zero net energy leadership and 

market development 

3. Continuous code and policy 

innovation
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Why ZNE?
ÅThe next evolution in sustainable, 

high performance buildings

ÅMakes communities stronger, 

resilient and energy independent 

ÅComfortable and productive 

environment for working, learning 

and living

ÅOptimized building performance

ÅLower net energy costs and higher 

asset value

ÅZNE target can be specified in 

RFPôs and other building 

requirements

Edith Green-Wendell Wyatt Federal Building, OR
Photo Courtesy: Balfour Beatty Construction
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The largest database on ZNE buildings in North 
America and the only database searchable by 
ZNE Status & Energy Performance 
http://newbuildings.org/getting-to-zero-buildings-database
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ZNE is 
Gaining 

Momentum
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Growth in ZNE Buildings
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Where 
are ZNE 
Projects?
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ZNE Buildings in Every 
Climate Zone
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ZNE and Ultra-Low Buildings are Possible 
in Many Building Types Across the US

Small-Med Commercial Offices Large Office Facilities K-12 Schools

Environmental Centers Higher Education Institutions Government Offices
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Who is Aiming for ZNE?
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Schools are Leading
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Why Schools?
Why not?! Reverse the argument/conversation - Start from ground up with educating students about 

ZNE + sustainability - Set an example for ZNE/Environmental Leadership - Current path is unsustainable 
-Need a more financially sustainable route - Also spreading the message to school + broader community 

- Healthier buildings (e.g., daylighting, or relating to higher test scores) - Schools can be resilient 
resource centers - Wise use of public funds - Increased savings in operations, brings more money for 

programs - Showing students what is possible - Demonstrating how schools play a part in meeting state 
and city goals - Demonstrating good stewardship and leaving a positive legacy for future generations -
Students are good advocates with parents - Owner occupied buildings have best payback over long 

term - Not an unlimited amount of energy - Carbon footprint - Next generation of leaders - Energy 
savings goes back to programs - Mandate is looming - Next step after LEED - Cost savings - School 

district as model for community - As a building type, it is ideal ïlow occupancy, sufficient land, owner-
occupied - Greenhouse gas reductions and climate goals - Fiscally responsible with taxpayer dollars -
Better financing terms - Education next generation of leaders - Better financing terms - Education next 

generation of leaders - Increased population, increased need for more schools, will be more cost-
effective to build now - Learning/teaching benefits: daylighting enhances student performance and 

wellbeing, biophilia (connection to nature) - Easier to operate - Maintenance  - Energy savings -
Retention rates - School as teaching tool - Save planet one building at a time - Necessity - Electricity is 

expensive - Reinvest savings for other programs - Set a good example for kids - see us doing this -
demonstrate leadership - Technology creates a better, more convenient building - Attract and retain 

students and faculty - Quantitative benefits - Integrate into curriculum - Building awareness - Stay with 
them whole lives - Change expectations of students - We are doing our part - Better test scores and 

health 
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Growth in ZNE and Ultra-Low 
Energy Education Buildings

State
ZNE 

Verified

ZNE 

Emerging

Ultra-Low

Energy 

Verified

Total

CA 2 19 6 27

KY 2 3 4 9

NC 1 4 2 7

TX 0 5 1 6

SC 0 5 0 5

Total 10 51 19 80
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Significant Savings Potential

Roughly a 75% 

reduction 

compared to 

CBECS
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Performance Range

(all projects w/ measured performance data)

ZNE Performance

NBI © 2017
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Costs of ZNE Buildings

Total Building Cost for select ZNE Verified Buildings (n=29)

NBI © 2017
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ÅBuilding Orientation & Glazing ratio

ÅHighly Efficient Thermal Envelope

ÅVentilation: Natural, Dedicated Outdoor Air Systems (DOAS), Demand Control Ventilation 
(DCV)

ÅDaylighting Access and Controls

ÅSolar Control - shading

ÅEnergy Recovery Systems

ÅPlug load Reductions

ÅRadiant Heating / Cooling & Chilled Beams

ÅEnergy Management Systems

ÅBuilding Dashboards

ÅGround Source Heat Pumps

Common Technologies for 
Ultra-low Energy

Redding School for the Arts, CA
Photo Courtesy: Trilogy Architecture Steve Whittaker Photography
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ZNE Resources
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2016 Getting to Zero List

The ZNE buildings on this list have 
either achieved or committed to the 
goal of producing as much 
renewable energy onsite as they 
consume over the course of a year. 
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Have a project to share? 

Please email:  info@newbuildings.org
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Existing ZNE & Ultra-Low 
Energy Case Studies

ÅCPUC Case Study Briefs & 
NBI ZNE Case Studies
http://newbuildings.org/case-studies-zne-projects

ÅPG&E Case Studies
http://energydesignresources.com/resources/publications
/case-studies/case-studies-zne-non-residential-
buildings.aspx

ÅNBI Registry http://newbuildings.org/share

ÅGetting to Zero Database
http://newbuildings.org/getting-to-zero-buildings-database
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o
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www.newbuildings.org/zne-communications-toolkit
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Fact Sheets & ZNE 
Companion Guide

Å ZNE for Schools

Å ZNE Design Fundamentals

Å ZNE for Architecture & Engineering

Å ZNE for Developers & Real Estate 

Professionals

Å ZNE for Homeowners & Homebuyers

Å ZNE for Lenderôs Appraisers & Investors

Å ZNE for Buildings Owners & Operators

Å ZNE for Policymakers & Local 

Governments

Å ZNE FAQôs
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ZNE Presentation Templates
ÅPrimarily commercial

ÅCarries general messages

ÅGoals for ZNE

ÅZNE building examples

ÅOpen source platform! 

Slide collection will grow as 

champions and others develop their own 

ZNE presentations

ÅAgendas/Presentations from Previous NBI 

Workshops

Users of the Presentations:

ÅChampions & Early Adopters

ÅUtilities

ÅCommunications staff

28
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Soliciting Feedback from Schools
at the Green Schools National Conference

This is your chance to let us know what tools your 
school district needs to be successful in ZNE.

The format will be a series of roundtables during the 
Green Schools National Conference in Atlanta, GA:

Tuesday, March 21, 12-1:30 pm

Wednesday, March 22, 12-1:30 pm

Wednesday, March 22, 5-6:30 pm

*While there will be multiple opportunities to provide feedback, participants need to only sign up for one of the roundtables.

How to Get Involved
Please email or call Reilly 

Loveland at:
reilly@newbuildings.org

(206) 229-2539
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Marin Country Day School
Photo Courtesy: EHDD Architects

Thank You!

New Buildings Institute

Reilly Loveland | reilly@newbuildings.org
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Zero Energy /Ready and DOE

5ŜǇŀǊǘƳŜƴǘ ƻŦ 9ƴŜǊƎȅΩǎ ƭƻƴƎ ǘŜǊƳ Ǝƻŀƭ ƛǎ ǘƻ ǊŜŘǳŎŜ ¦Φ{Φ ōǳƛƭŘƛƴƎǎ 9¦L 
by 50% and the interim goal of reducing building energy use intensity 

30% by 2030

DOE Goals

ZE/R 
Activities

C&I / Res.

ZE/R promotes 3 strategic areas:

1. Research and Development ςZE/R helps serve 
as an on-ǊŀƳǇ ŦƻǊ .¢hΩǎ ŜƳŜǊƎƛƴƎ ƘƛƎƘ ƛƳǇŀŎǘ 
technologies coming out of R&D

2. Marketing Stimulation -Stimulates markets by 
establishing business models, supporting 
workforce development, strengthening 
distribution channels

3. Codes and Standards - Puts DOE out in front 
of emerging zero energy codes and standards
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The Building Efficiency Opportunity ςCommercial Market

Existing Buildings New Construction

Size of Market Å 5.6 Million commercial buildings 
comprised of 14 principle buildings 
types, including education, health, 
office, public safety, warehouse, 
religious, and others that are owned 
and leased by private companies,
governments and institutions 

Å 87 billion sq. ft.in total 

Å ~1 millionnew buildings 
constructed between 2000 
ς2012 comprising nearly 
20 billion sq. ft., and many 
underwent major 
renovations

EnergyUsed Å 18 quads of total energy or about 18% 
of all energy used in the U.S.

Å ~217 thousand BTU per sq. ft.
Å Building stock is being retrofitted at a 

rate of ~2.2 % per year

Å Average size of a new 
buildings constructed in 
2000s is ~17% bigger than 
new buildings constructed 
between 1960 - 1999 

Cost of Energy Total cost of energy used in U.S. 
commercial buildings is over $180 billion 35



Zero Energy Buildings Defined

In September 2015, DOE 
released a common 
definition for a Zero Energy 
Building, or what is also 
ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ŀ άƴŜǘ ȊŜǊƻ 
ŜƴŜǊƎȅέ ƻǊ άȊŜǊƻ ƴŜǘ 
ŜƴŜǊƎȅέ ōǳƛƭŘƛƴƎΦ 
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Source: 
https://energy.gov/sites/prod/files/2015/09/f26/bto_common_definition_zero_
energy_buildings_093015.pdf

https://energy.gov/sites/prod/files/2015/09/f26/bto_common_definition_zero_energy_buildings_093015.pdf


Zero Energy Ready (ZER) Building - Definition

Goal 1: 
Reduce Consumption 
50 to 70 percent (from code)

Goal 2: 

Apply On-site Renewable Energy

BALANCE!

37

An energy-efficient building, where on a source 
energy basis, the actual annual delivered energy is 

50-70% less than code. 



Zero Energy (ZE) Building  - Definition

An energy-efficient building, where on a source 
energy basis, the actual annual delivered energy is 

less than or equal to the on-site renewable 
exported energy.

Zero Energy 
Ready Building

38



DOE ςCommercial Zero Energy Buildings 

39

SchoolsOffice 
Buildings

Districts

ZE/R 

ωAccelerators - Partnerships 

ωAllies ςA/E/C 

ωZE Design Strategies Book

ωTechnical resources

ωCase studies

ωRecognition Program

others

Å Expand demand for ZE/R
Å Expand ability of building 

design, construction, and 
operation industry to deliver 
extremely high-performing 
buildings.
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Zero Energy Schools



Zero Energy Schools  Accelerator

Vision
K-12 school buildings provide healthy, dynamic learning environments 
and resilient community assets that have zero to minimal energy costs

Accelerator Goals
Å Identify strategies to overcome barriers to building Zero Energy K-

12 schools and realizing the associated health, savings, and 
resiliency benefits

Å Sharesolutions, resources, and technologies that help schools 
achieve Zero Energy goals

Å Developreplicable road maps to build Zero Energy schools and 
achieve associated benefits

Å Increasevisibility and replication of best practice approaches and 
successful models
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Why Schools Focus? Opportunity Defined 

42

Å1 in 6 Americans sets foot in a school each day

Å100,000public K-12 schools in U.S.

Å7.5 billion square feet 

Å$6 billion annually on K-12 energy bills, more 
than is spent on textbooks and computers 
combined

Å$49 billion annually for new construction and 
capital projects

Å2nd largest public infrastructure investment after 
transportation
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Who is Aiming for ZE/R?

Source: New Buildings Institute (NBI)



Technical Feasibility Study for Zero Energy k-12 Schools

DOE/NREL conducted a 
simulation-based technical 
feasibility study focused on:

ÅTechnologies required to 
achieve ZE/R status

ÅEnergy use intensity (EUI) 
targets for U.S. climate zones 
such that K-12 schools can be 
ZE/R
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Source: 
https://energy.gov/sites/prod/files/2015/09/f26/bto_common_definition_
zero_energy_buildings_093015.pdf



Feasibility Study Prototype Characteristics
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Best-in-Class ZE/R for Schools
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ÅPlug load reductions and 
improved controls for shedding 
loads during unoccupied periods

ÅHigh-performance commercial 
kitchen equipment and ventilation

ÅDemand-controlled ventilation 
and energy-recovery ventilators 
using dedicated outside air system

ÅHVAC equipment including system 
configurations

ÅHigh-efficiency service water 
heating equipment and 
distribution systems

ÅExterior LPD reductions

ÅClassroom orientation on a long east-
west axis

ÅEnhanced building opaque envelope 
insulation, window glazing, and 
overhangs

ÅReduced lighting power density 
based on LED technology

ÅUse of vacancy sensors to minimize 
lighting 

ÅEnhanced controls for common areas 
and exterior lighting 

ÅDaylighting in classrooms, resource 
rooms, cafeterias, gyms, and 
multipurpose rooms 



What Do ZE/R K-12 Schools Look Like?

ÅGenerally 50-70% reduction in EUI

Å Infrastructure & information to integrate renewables where appropriate

Site Energy Intensity Targets for ZE/R (Primary School)
For Example: 
In KY, it was 
defined as 
άΧŀŎƘƛŜǾƛƴƎ 
state-of-the-art 
energy efficiency 
ςoperation at or 
below 25 
kBtus/sf/ yr, with 
hardware and 
engineering in 
place to readily 
accept RE 
installations at a 
later date

47



EUI Targets Needed to Meet or Exceed ZE/R

48



Current Accelerator Partners
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Å Implementing (Districts)
ï Hermosa Beach City School District
ï LA Unified School District
ï Arlington School District
ï Boulder Valley School District
ï Adams 12- Five star schools

Å Implementing (States)
ï California, Minnesota

Å National
ï NEED
ï NEEP
ï SoCalEd
ï TEC
ï NBI
ï NASEO
ï RMI
ï A4LE
ï U.S. Department of Education
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Zero Energy Districts 



Accelerator Vision and Goals

Vision
Communities with energy efficient, resilient, cost-effective 
buildings and infrastructure are common throughout the U.S.

Goals
1. Support early adopters of ZED at two targeted and critical juncture 

points:
Å Master Planning - including optimal district configurations and 

layout, building efficiency, renewable integration, utility partnerships, 
and district energy systems

Å Financing and ownership structure ςincluding how to plan for, 
navigate and manage joint ownership structures, financing, and 
operations

2. Develop case studies, best practices, and pilot examples to support the 
replication of ZED
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Why Districts Focus for ZE/R? 

Cities are setting aggressive energy transformation and resiliency 
goals and ZED are a key strategy to reach these energy goals.

άThe district is the optimal 

scale to accelerate 

sustainability τsmall enough 

to innovate quickly and big 

enough to have a meaningful 

ƛƳǇŀŎǘΦέ ςEcoDistricts

ά.ȅ нлол
900 billion ft2

of new and rebuilt buildings 
ǿƛƭƭ ōŜ ŎƻƴǎǘǊǳŎǘŜŘ ǿƻǊƭŘǿƛŘŜέ--
{ǘŀǘŜ ƻŦ ǘƘŜ ²ƻǊƭŘΩǎ /ƛǘƛŜǎΣ aŎYƛƴǎŜȅ 

Global Institute

Districts are great testbeds to explore new technologies and 
business models.  Economies of scale, shared energy infrastructure, 
and efficiently coordinated operations provide ZED cost-effective 

opportunities often not possible through individual buildings. 
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District Scale Opportunities 

District scale introduces opportunities for coupling strategies and 
benefits in buildings with infrastructure improvements in different 
sectors. 

Examples include: 

ïIndustrial/sewer waste heat recovery for use in buildings

ïBuilding load aggregation/control for grid interactions

ïSolar canopy electric vehicle charging stations

ïSensor/communications networks to support advanced data 
analytics for optimal district operations 
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6 Implementing Partners

ïCA (2), CO (2), NY, and MN

ïCities, Developers, Housing Authorities and Core Stakeholders

ïHigh demand - additional districts want to participate

5 National Partners

ïRMI, EcoDistricts, NLC, USGBC, Xcel 
Energy

ïCommit to provide resources and 
support to districts

Accelerator PartnersAccelerator Partners
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Implementing Partners - ProjectsPartner Location Size Parties Phase Unique Aspect

National 
Western Center

Denver, CO
250 acres, 
2.8M Ft2

City, 
University, 
Utility

$900M raised, Beginning 
development plan 

City Convention 
Center 
development

Sun Valley Eco 
District

Denver, CO

~100 acres in study 
area,  750+ Mixed 
use/Housing Units 
on 45 acres owned 
by Housing 
Authority

Housing 
Authority,
Non-profit 
Developer

Received $30M HUD Choice 
Neighborhoods 
Implementation Grant to 
begin development planning 
and implementation

Public/low income 
housing mixed with 
market rate 
housing and 
commercial 
development

Huntington 
Beach 
Advanced 
Energy 
Community

Huntington 
Beach, CA

TBD
City,
University

Beginning master planning 
and site considerations

California Advanced 
Energy 
Communities Pro
gram 

Saint Paul Ford 
Site

Saint Paul, 
MN

135 acres, 3M Ft2

Housing, mixed use, 
commercial

City,
University

Early planning and 
ownership model 
development

Redevelopingold 
Ford manufacturing 
site

Fresno 
Advanced 
Energy 
Community

Fresno, CA
Downtown 
revitalization

City,      Non-
profit

Beginning master planning 
and site considerations

Revitalize the 
downtown, reinvest 
in older 
neighborhoods

Erie County 
Industrial 
Development 
Agency, NY

Erie County, 
NY

140 acres, 
Manufacturing and 
Commercial campus

County
First building in design, 
greater district master plan 
in development

Revitalization of old 
steelmill industrial 
site 55
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THE END

For more questions contact:

Solome Girma, CEM
Department of Energy

202-287-1414
Solome.girma@ee.doe.gov
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Zero Carbon SFUSD

59



THE CASE FOR ZNE

The planet needs bold action. 
Our buildings are not getting more efficient quickly enough. 

Jurisdictions all over the world are stepping up.
San Francisco, CA, US, Germany, Europe, UN

Other districts have similar plans.
Boulder Valley has a goal to reach ZNE by 2050. San Diego is right behind.  

Schools across the country are going ZNE. 
There are examples in Seattle, New York, LA, Arizona, Texas, Kentucky... 
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HOW IS SFUSD DOING?
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Pre- vs. Post- Modernization

ENERGY
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Pre- vs. Post- Modernization

NATURAL GAS
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Pre- vs. Post- Modernization

ELECTRICITY
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WHAT ABOUT NEW SCHOOLS?
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Usage vs. Building Size

NATURAL GAS

Usage for 2015-16 School Year

Willie Brown
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Therms Per Square Foot

NATURAL GAS

Usage for 2015-16 School Year
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Usage vs. Building Size

ELECTRICITY

Usage for 2015-16 School Year
68



kWh Per Square Foot

ELECTRICITY

Usage for 2015-16 School Year
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BEATING CODE IS NOT ENOUGH

70

















































































http://youtu.be/3J8x5he7xG4


mailto:betterbuildingswebinars@ee.doe.gov
mailto:reilly@newbuildings.org
mailto:kinseyn@sfusd.edu
mailto:Jason.Robbins@us.mcd.com
mailto:cindy.zhu@EE.Doe.Gov
mailto:Solome.Girma@EE.doe.gov
mailto:Crystal.Mcdonald@ee.doe.gov
mailto:ksanderson@jdmgmt.com
mailto:hmountcastle@jdmgmt.com

