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1

INTRODUCTION

City of Palo Alto has long been a leader in promoting sustainable and high-performance building design and
construction. This leadership is identified as a key strategy of the Palo Alto Sustainability and Climate Action
Plan (S/CAP) Framework adopted on November 28, 2016.
The ensuing Sustainability Implementation Plan for Energy identifies the following priorities for Development
Services as part of the goal to “pursue all cost-effective energy efficiencies through voluntary and
mandatory programs.”
•

Key Actions:
o



Achieve cumulative energy efficiency savings of at least 2-3% by 2020 through voluntary
and mandatory energy efficiency measures in buildings (Utilities and Development Services)

o

Develop a ZNE roadmap and benchmarking energy study to identify opportunities to
increase efficiency of new and existing building stock and propose green building mandates
for Council adoption (Development Services)

o

Encourage voluntary electrification (and mandates as appropriate) of natural gas appliances
(Utilities and Development Services)

o

Develop building benchmarking requirements, and commissioning / retrocommissioning
programs to ensure efficient post-occupancy building operation (Development Services and
Utilities)

This study, commissioned by Development Services, sets the groundwork for achieving the City’s S/CAP
goals, by providing an overview of Palo Alto’s building stock, energy use characteristics, and key
opportunities for voluntary and mandatory measures for achieving the City’s ambitious zero net energy and
zero net carbon building targets.
The recommendations herein are presented as a discussion draft (“white paper”) for dialogue by the Green
Building Advisory Group (GBAG) as part of the upcoming 2019 Title 24 code update process.
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2

PALO ALTO’S BUILDINGS BASELINE STUDY

In the City of Palo Alto, buildings are responsible for 26% of overall greenhouse gas (GHG) emissions,
comprising of over 43 million square feet of residential and 25 million square feet of commercial buildings1.
Due to Palo Alto’s 100% renewable energy, the building-related GHG emissions are related to natural gas
consumption.
In the U.S., at least half of the buildings that will be in use in 2050 have already been built. Furthermore,
only about 2% of commercial floor space is newly constructed each year, as well as renovations.2 Therefore,
this ZNE study provides an initial understanding of Palo Alto’s existing building stock, to explore
opportunities for emissions reduction and energy efficiency in the existing building stock as a key priority, in
addition to new construction.
To understand energy consumption characteristics, the City of Palo Alto Buildings Baseline Study utilizes
actual, aggregated energy consumption data at the residential and commercial sectors sourced from Palo
Alto Utilities for calendar year 2016. Figure 1 shows that the overall energy usage is disaggregated utilizing
two state-wide building characterization studies, the California Residential Appliance State Survey (RASS)
2009 and the Commercial End Use Survey (CEUS) 2006 for the Palo Alto Climate Zone 43. The Study also
leverages parcel-level analysis conducted by City of Palo Alto Utilities in summer 2017.
Figure 1. Palo Alto Buildings Baseline Data Disaggregation Methodology and Data Sources
(MBTUh)

Palo Alto Utilities Data

RASS/CEUS

Calendar Year 2016 billing data

Climate Zone 4

1 City of Palo Alto Utilities parcel level analysis, Summer 2017: https://www.cityofpaloalto.org/civicax/filebank/documents/61763
2 http://www.buildingefficiencyinitiative.org/articles/why-focus-existing-buildings
3 Note that Palo Alto is at the very northern edge of California Energy Commission (CEC) Climate Zone 4. Although anecdotal evidence suggests that

some building characteristics and consumption attributes may be more similar to Climate Zone 3 (San Mateo County), all cost-effectiveness
studies for reach code approval must utilize Climate Zone 4. Therefore, Climate Zone 4 data is used consistently throughout this report.
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Note that this study focuses on residential and commercial buildings. Industrial energy consumption is not
included in this study, due to its unique attributes and variability, as well as confidentiality concerns with
data privacy.

2.1 Overview of Total Citywide Energy Consumption
When combined with residential energy usage, approximately 70% of energy consumption in City of Palo
Alto is related to commercial buildings, consistent with the City being a local employment center in the
region. The energy “end use” refers to how building occupants use the energy within the building.
As shown below in Figure 2, for the commercial sector, the largest end uses are comprised of space heating,
interior lighting, water heating and cooking. With the exception of interior lighting, the largest end uses are
primarily fuelled by natural gas.
For the residential sector, this includes single-family and multi-family buildings (both condominiums and
apartments), with water heating and space heating being the largest end uses and both heavily dependent
on natural gas.

Figure 2. Summary of 2016 Palo Alto Energy Use (Total BTU), by Sector and End Use

In the below sections we further explore the energy consumption characteristics in the commercial and
residential sectors.
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2.1.1 Commercial Buildings Sector Baseline
The City of Palo Alto commercial building stock is dominated by office buildings as the largest building type
by both square footage and energy use, followed by medical-related buildings. Table 1 provides an overview
of the top 15 commercial building types in Palo Alto, as categorized by North American Industry
Classification Systems (NAICS) code in the City of Palo Alto Utilities billing system.
Table 1. Palo Alto Commercial Energy Consumption by Building Type4

4

Commercial Building Type

% of Elec in 2016

% of Gas in 2016

Office

34%

30%

Medical College

19%

18%

Manufacturing

17%

11%

Industrial

16%

14%

Retail

4%

7%

Lodging

2%

5%

School

1%

2%

Food Store

1%

1%

Miscellaneous

1%

1%

Restaurant

1%

4%

Warehouse

1%

1%

Recreational Facilities

1%

2%

College

1%

2%

Public

0%

1%

Vacant Urban

0%

0%

Source: City of Palo Alto Utilities
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As shown in Figure 3, commercial buildings in Palo Alto generally have higher energy use intensities
(kBTU/square foot per year) than the California average,

5

despite the mild climate. In the health and

college sectors, this is likely due to the intense research and development centered in Palo Alto. School,
retail, food stores, and lodging appear to be ideal for energy use reduction based on higher than benchmark
average use patterns.
Figure 3. Palo Alto Commercial Building 2016 Energy Use Intensity Compared to California
Average (kBTU/sf-year)6

For prioritizing action for energy efficiency, there are two main considerations:
•

Targeting highest opportunities, due to energy consumption benchmark. This would suggest
focusing on schools, college buildings (Stanford), retail, healthcare, food stores and lodging as high
priorities due to higher than average use patterns.

•

Targeting largest building type. This would suggest office buildings, as the top energy using building
types in the City.

Note: Palo Alto Utilities have multiple EE programs that target the commercial sector. Over 80% of the
reported fiscal year 2016 electric energy efficiency program savings come from the commercial sector.

5 Source: City of Palo Alto Utilities and CEUS 2006 statewide average energy use intensities
6

Source: City of Palo Alto Utilities and CEUS 2006 statewide average energy use intensities
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2.1.2 Residential Buildings Sector Baseline
The City of Palo Alto residential sector is dominated by single-family homes, in terms of both square footage
and number of parcels. Figure 4 shows that 70% of energy use in the residential sector is related to singlefamily homes. The multi-family building sector was subdivided into condominiums (assumed owner-occupied)
and apartments (assumed to be rental properties) to segment the market based on the potential for splitincentive barriers to energy efficiency.7
Figure 4. Total 2016 Residential Energy Use by Home Type (MBTU/year)

Condo/Townhouse
8%

Single Family
70%

Apartments
22%

2016 Palo Alto Residential Consumption
Home Type

Consumption (MBTU/yr)

Condo/Townhouse

136,482

Apartments

356,079

Single Family

1,165,725

Eichler Homes: Palo Alto’s single family housing stock is unique in that 2,7008 of the cities single family
homes were built by Joseph Eichler, representing 20% of the city’s single family housing stock. Eichler’s
homes are known for bringing modernist style to planned communities and are particularly prevalent in the
Bay Area. Prior to Eichler’s communities, modernist style was typically reserved for one-off works by famed
architects, and planned suburban communities were still building more traditional homes consistent with
William’s Levitt’s original suburbs.
For the purposes of the study, the prevalence of Eichler homes is important due to their unique heating
system designs. Eichler utilized underfloor hydronic radiant heating systems which are popular with Eichler
homeowners, but are not common among United States homes. While radiant is an efficient way to heat,
the gas-fired boilers have significant associated carbon emissions. It will be important for a ZNE solution to
be piloted that addresses these systems specifically. The appropriate high efficiency solution is likely a
commercial-size hydronic heat pump to replace the existing gas-fired boiler. While this is not a readily
available technology in the United States, options which might fit the bill are becoming more common. In
order to address this need, Palo Alto should consider an Eichler-specific pilot program.
7

Source: City of Palo Alto Utilities. Demographic breakdown available at: https://www.cityofpaloalto.org/civicax/filebank/documents/61763
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2.2 Energy Use Breakdown by End Use
Due to City of Palo Alto’s 100% renewable energy electricity, the concept of “zero net energy” (of all energy
sources) and “zero net carbon” are not synonymous. Utilizing industry standard practices for
communitywide GHG emissions inventories, the GHG emissions in buildings are entirely attributed to natural
gas combustion due to the electricity being “carbon free” or “carbon neutral.”
Figure 5 provides a comparison of the relative contribution of each building end use to GHG emissions,
versus total energy consumption (electricity and gas), as well as electricity usage. Policy objectives related
to emissions reductions (“Zero Net Carbon”) and energy efficiency (“Zero Net Energy” and “Zero Net
Electricity”) will affect how energy strategies in buildings should be targeted. If Zero Net Carbon is preferred,
strategies will rely almost exclusively on gas measures. If Zero Net Energy is to include electricity use, then
all end uses will be targeted.
Figure 5. Annual Energy Use as Percentage of Total Palo Alto Building Energy Use

Zero Net Carbon

Zero Net Energy

Zero Net Electricity

Natural gas use in the city is dominated by space heating, water heating, and commercial kitchen gas. Any
efforts to reduce greenhouse gas emissions due to natural gas combustion should focus on these particular
end-uses. On the other hand, electricity usage in Palo Alto is dominated by interior lighting, exterior lighting,
and plug loads; all of which are experiencing a natural energy use reduction cycle as homes and businesses
switch to LED lights and LED televisions and monitors. However, as the number of screens per capita
continues to grow, some of this energy savings is being offset by the “rebound” effect.
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2.2.1 End Use Comparisons
Space heating, water heating, cooking, cooling, lighting, refrigeration, and plug loads are the top energy
users in Palo Alto buildings. Since each end use leverages a different primary fuel, the emissions savings
and impacts on the utility grid are drastically different. Focusing on these big energy users for voluntary and
mandatory interventions from 2018-2028 will be critical to reducing Palo Alto’s energy use to meet its 2030
goals.
•

Space heating (primarily natural gas) accounts for nearly 41% of Palo Alto’s building-based
Emissions and nearly one half of the natural gas use within the city. Commercial space heating
accounts for more than double the annual energy use of residential space heating. Reheat systems
may be to blame for the high commercial space heating energy use. In conventional commercial
HVAC systems, reheat system designs require the same air is to be over-cooled, then heated in an
effort to dehumidify or provide zoning.

•

Water heating (primarily natural gas) accounts for nearly 37 of Palo Alto’s building-based missions
and one third of natural gas use within the city. Water heating energy use in the residential and
commercial sectors are nearly identical, each representing 9% of annual energy use in the city.

•

Cooling energy use (primarily electricity) is not a large end use due to the mild climate. Many
older homes do not have air-conditioning. This results in substantial electricity savings, but makes
fuel switching more difficult as central air conditioning systems provide the simplest path to heat
pump retrofits. In Palo Alto, 41% of residences have central air conditioning systems, with an
additional 7% having “multiple systems.” 9 However, all new homes are generally installing airconditioning, indicating a trend towards increased energy usage for cooling, which is expected to
grow as a result of global warming.

•

Cooking (primarily natural gas), which is a much larger portion of the energy consumption in the
commercial sector, compared with residential. The substantially greater commercial gas usage in the
City of Palo Alto implies that commercial cooking energy use in the city is far greater than home
cooking energy. Therefore, targeted programs at commercial cooking energy use may yield high
natural gas savings. Specifically, induction ranges may be the biggest opportunity to reduce
emissions and energy use related to cooking in Palo Alto

•

Refrigeration (primarily electricity) accounts for 14% of Palo Alto electricity use, but zero
emissions. Commercial refrigeration in supermarkets, corner stores, offices, restaurants and cold
storage warehouses results in vastly more energy use and energy savings potential than the
residential sector.

•

Lighting (primarily electricity) continues to be a significant end use in buildings. The dramatic cost
reduction in LED bulbs made them cost competitive in terms of lifecycle costs in 2015, however, the
direct capital cost is still slightly higher than fluorescent options. Full phase-out of fluorescent bulbs
is not expected until the early-to-mid 2020s.

The resulting energy savings from natural LED

replacement is approximately 38% by 2030 for the residential sector.

9

California Residential Appliance Saturation Survey (RASS) 2009, Climate Zone 4
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2.3 Zero Net Energy and All-Electric Buildings in the City
Data from City of Palo Alto Utilities and Development Services suggests that Palo Alto residents and
commercial building owners have been gradually disconnecting gas 10 and, to a lesser extent, installing
enough solar to offset annual electricity usage.
The initial analysis from City of Palo Alto Utilities estimates that there are currently 260 buildings in Palo Alto
with zero gas use and 17 zero net electricity homes (where solar offsets the electricity usage on an annual
basis). Furthermore, according to the New Buildings Institute’s Zero Net Energy Commercial Buildings
Database, there are two commercial ZNE buildings in Palo Alto: Hanover Page Mill Office Building and
Clarum Home Builders Office as well as two ZNE residential buildings.

Buildings without Gas and Zero Net Electricity

Number of Buildings

250
200

199

Commercial Buildings without Gas

161

150
100
50

Residential units without Gas

Zero Net Electricity Homes
17

0
2010

2011

2012

2013

2014

2015

2016

2017

Year
In order to support wide-spread adoption of ZNE buildings, demonstration projects and pilot projects should
be encouraged to foster market awareness, workforce development and proof of concept. For instance,
many municipalities across California, and especially in the San Francisco Bay Area, are retrofitting
municipal buildings to ZNE standard in order to provide examples for their constituents.

10

City of Palo Alto Utilities accounts were cross-referenced with construction permits from Development Services to identify which gas service
accounts were disconnected due to construction. These accounts were excluded from the analysis.
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3

IMPLICATIONS FOR EMISSIONS REDUCTIONS AND ZNE
ROADMAP

A key driver for Zero Net Energy (ZNE) spawns directly from the goal to reduce carbon emissions related to
building energy use. Palo Alto is in a unique position due to the City’s 100% carbon-free electricity supply.
As such, any focus on emissions reductions in Palo Alto’s buildings stock falls directly on building systems
that use natural gas, namely: space heating, water heating, and cooking.
However, there are still benefits to using the ZNE roadmap as an opportunity to reduce electricity use within
the city limits, including:
•

Reducing energy costs for Palo Alto constituents

•

Making Palo Alto more energy independent, requiring less imported renewable energy

•

Reducing the need for Palo Alto Utilities to purchase renewable energy

•

Reducing the need for future transmission and distribution infrastructure improvements associated
with electric vehicles – reducing today’s electricity demand means more room for the electricity our
cars will need in the upcoming decades

On average, only 4.5 percent of building permits in the City are for new construction. Moreover, Palo Alto is
nearly built out to capacity according to the General Plan. Therefore in order to have a dramatic impact in
getting the city to ZNE status, most of the effort will need to go into existing building stock. The actions
within the ZNE Roadmap are specifically tailored to maximizing impact on the existing building stock for this
reason. Actions focusing on New Construction are also included since these projects offer an opportunity to
easily showcase how buildings of the future must be built, but the City should expect the bulk of its effort to
be in existing buildings.
In New Buildings Institute’s “Ten Action Paths to Support Progress to Net Zero,” the Institute identified the
following potential actions:
1. Energy Codes – Policy Goals and a ZNE Codes Roadmap.
2. Building Disclosure and Performance Characterization.
3. Building Performance Targets and Improvement.
4. Utility (Municipal or IOU) Support for ZNE Buildings and
Grid
5. Low or Zero Carbon Grid-Based Electricity and Gas.
6. Financial and Regulatory Incentives for ZNE.
7. Leadership in Government and School Building Portfolios
8. Community-Scale Renewable and Storage Systems.
9. Appliance Standards
10. Public Acknowledgment and Recognition.

Page 13 of 26

Finally, in the draft ZNE roadmap, electrification is de-emphasized for aggressive near-term action due to
current challenges with cost-effectiveness. However, some actions are included at time of single measure
retrofit, major remodel or new construction that make financial sense now to help make buildings
“electrification-ready.”

4

DRAFT PALO ALTO ZNE ROADMAP

In 2015, City of Palo Alto Development Services identified its “Road to Zero Net Energy” as a key outcome
from the Green Building Advisory Group workshop (Figure 6) and establishing its leadership with the
adoption of its reach code in 2016.
Figure 6. Palo Alto Roadmap to Exceeding State of California ZNE Targets

As the state moves towards the Title 24 2019 code update, which is expected to require zero net electricity
homes using an Energy Design Rating (EDR), the City of Palo Alto is exploring additional steps and actions
to once again exceed state requirements through a stakeholder-drive process. The statewide definition of
ZNE is being updated and is not finalized as of the date of this document.
This ZNE Roadmap focuses on opportunities related to the Title 24 2019 code update process for
Development Services to utilize its permitting, and citywide development oversight responsibilities to further
increase energy efficiency of existing buildings (and new construction) and pave the way for surpassing the
state’s ZNE goals and meeting the City’s 2030 climate target.
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4.1 Framework for ZNE and ZNC Action
The Urban Sustainability Directors Network (USDN) “Getting to Zero Net Carbon (ZNC) Buildings in Cities”
program identifies key opportunities related to the following:
•

New Buildings – Recognizing that in getting to ZNC, new buildings are the “lowest hanging fruit,”
leading cities are starting to develop/implement policies requiring ZNC standards for all new
buildings and large scale retrofits that will need to be phased in between now and 2030. The City of
Palo Alto Development Services has a well-established track record of leveraging these opportunities
in new buildings, with the assistance from the Planning and Community Services Departments.

•

Existing Buildings – Pioneering cities have demonstrated that one or more of the following “trigger
points” can be an ideal time to require upgrades in existing buildings:
o

In conjunction with existing building purchases

o

During new building design and construction**

o

When undertaking a major renovation**

o

When applying for a building permit**

o

In association with major maintenance cycles

o

After changes in occupancy or zoning

o

During building resilience upgrades (e.g., earthquake, flooding)

o

Rebuilding after a natural disaster

o

When developing community access to renewable energy

o

When disclosing building energy usage**

** Identifies the key trigger points that are leveraged for Palo Alto’s ZNE Roadmap.
In consideration of the significant body of work developed by USDN and NBI, the below Palo Alto ZNE
Roadmap is broken up into two focus areas: energy efficiency in existing buildings, and energy efficiency in
new buildings, with strategies and actions tailored to Palo Alto.
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Figure 7 summarizes the Palo Alto ZNE Roadmap Structure, with strategies organized under each focus area,
with specific actions nested under each strategy.
Figure 7: Palo Alto ZNE Roadmap Structure

Focus Area 1: Energy efficiency in existing buildings
Strategy 1.1: Reach codes for residential upgrades - triggered by permits
While many cities, including Palo Alto, have adopted aggressive reach codes for new construction and major
models, there is an opportunity to explore additional efficiency requirements for “single measure” upgrades
in addition to residential renovations and additions.
Permit cycles are an effective time to regulate increased energy efficiency for two reasons:
1. The City has direct correspondence and tracking in place during the permit cycle
2. Incremental cost savings are available when efficiency improvements are coupled with other
traditional home renovation or improvement projects.
The City of Palo Alto is considering increasing energy efficiency via reach code requirements triggered by the
time of “single measure” permits, as well as renovations and additions. While these requirements will
increase efficiency, they may also increase permitting costs, driving building owners to attempt upgrades
without permitting their projects. It is important to weigh the benefits of energy savings with the risk of
unpermitted work within the City of Palo Alto.

Page 16 of 26

The following actions should be considered for upcoming reach code ordinances.

Action
Action 1.1.1: Require R-30 roof insulation with
radiant barrier when attic is accessed for roof
replacement
Action 1.1.2: Require wall insulation in walls
exposed during construction to be R-19
minimum
Action 1.1.3: Require R-22 below floor
insulation in crawlspaces when crawlspace is
accessed or floor is replaced
Action 1.1.4: Require 240V, 30A outlet within
3 feet from new gas or propane water heaters
with emergency shutoff within sight of water
heater under certain conditions, e.g. when
pulling solar PV or EV permit, when alteration
> 1,000 sq ft, etc.
Action 1.1.5: Require and incent heat pump
capability for all new or replaced air
conditioners
Action 1.1.6: Require roof insulation weighted
average u-value 0.090 for metal buildings and
0.070 for wood-framed when attic is accessed
for roof replacement or HVAC replacement
Action 1.1.7: Require minimum of (2) zones
for all replacements of central heating systems
with COP below 1.0
Action 1.1.8: Require minimum 200/400A
service for any electrical panel upgrades

Target

Renovation
Type

Trigger

Relevant Title
24 Code
Section

EE

Minor

Roof Permit

110.8

EE

Major

Renovation or
Addition

110.8

EE

Major

Renovation of
Addition

110.8

BE

Minor

Water Heater
Permit

110.3

BE

Minor

HVAC Permit

110.3

EE

Major

Renovation or
Addition

120.7

Gas

Minor

HVAC Permit

110.2

BE

Minor

Electrical
Permit
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Strategy 1.2: Reach codes for commercial upgrades - triggered by permits
Commercial buildings represent only 12 percent of parcels in the City of Palo Alto, yet represent 71 percent
of the city’s building energy use. This is both because commercial buildings tend to be larger, and because
commercial buildings have higher energy use intensity. Due to this high energy use intensity per parcel,
every parcel Palo Alto can influence will yield high relative energy savings.
Similar to Strategy 1.1, Influencing commercial buildings at the time of permit is an important goal. The
following table outlines the proposed energy efficiency requirements

Action
Action 1.2.1: Require heat recovery chiller study in
the event of chiller replacement over 200 Tons
Action 1.2.2: Require solar thermal study in the
event of boiler replacement at hospitals, hotels,
and large restaurants
Action 1.2.3: Require R-25 roof insulation with
radiant barrier when attic is accessed for roof
replacement
Action 1.2.4: Require wall insulation in walls
exposed during construction to be R-19 minimum
Action 1.2.5: Require heat pump capability on all
new rooftop packaged HVAC systems or split air
conditioning systems under 15 tons
Action 1.2.6: Require LED lighting for all parking
lot lighting luminaire replacements
Action 1.2.7: Require LED signage upgrade for all
retail signs when a major interior renovation
occurs

Target

Renovation
Type

Trigger

Relevant Title
24 Code
Section

EE

Minor

HVAC
Permit

110.2

Gas

Major

HVAC
permit

110.3

EE

Major

Roof Permit

120.7

EE

Major

Building
Permit

120.7

BE

Minor

HVAC
Permit

110.2

EE

Minor

Lighting
Permit

EE

Major

Renovation
Permit

Strategy 1.3: Leverage Benchmarking Data – Commercial Buildings
California Assembly Bill 802 (AB 802) requires buildings to be benchmarked under certain circumstances,
such as planning to sell, lease, or refinance a property. Since the passage of the bill, some buildings across
the City of Palo Alto have been benchmarked in EnergyStar’s Portfolio Manager. This has created a wealth of
data which Palo Alto can use to:
1. Identify high energy users
2. Provide targeted energy audits for those facilities
3. Help those building owners identify high ROI energy efficiency measures
4. Use pilot programs to see if high energy users can flip the script and become ZNE facilities
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Figure 8: Proposed Timeline for AB 802 Implementation11

In 2015, City of Palo Alto launched its CPAU-GreenTraks Commercial Benchmarking Program, intended as a
voluntary program to support commercial property owners to prepare for the implementation of AB 1103.
Furthermore, buildings within Palo Alto with ENERGY STAR rates are recognized each year.12
Progressive cities such as Los Angeles, Boulder and New York have created mandatory energy benchmarking
requirements to go above and beyond their initial voluntary programs. The mandatory benchmarking
requirements in these cities are coupled with mandatory energy audits, lighting upgrades, and retrocommissioning for buildings of certain sizes.
In order to make the most out of its current Commercial Benchmarking Program, the City of Palo Alto should
consider next steps which help reduce energy use at buildings which have participated in the program.
Some concepts are outlined in the table below.
Actions
Action 1.3.1: Use benchmarking data to commend and award top 5 most efficient buildings or
businesses in the city starting in 2018.
Action 1.3.2: Study potential of audit requirement for commercial buildings over 50,000 square
feet and lowering threshold for non-residential disclosure to 10,000 square feet13
Action 1.3.3: Require retrocommissioning of non-residential buildings every 5 years, and
lighting upgrades to meet current Title 24 2016 code requirements by 202514
Action 1.3.4: Summarize efforts on benchmarking, auditing, and installing energy efficiency
measures on municipal buildings to publish and share with the public as example of the energy
and cost saving opportunity for commercial building owners

Target
EE
EE
EE

EE

11 Source: California Energy Commission, 2016. http://docketpublic.energy.ca.gov/PublicDocuments/15-OIR-

05/TN212384_20160721T170600_AB_802_Benchmarking_Presentation.pdf
12

Mayor’s “Green Business Leader” Recognition Awards. https://www.cityofpaloalto.org/gov/depts/utl/news/details.asp?NewsID=1959

13

City of San Francisco requires requires that each non-residential building with at least 10,000 square feet of conditioned (heated or cooled) space
must be benchmarked using Energy Star Portfolio Manager annually, and undergo an energy audit or retrocommissioning at least once every 5
years. The threshold of 10,000 square feet was selected based on an analysis of San Francisco’s non-residential building stock.

14 City of New York requires “The lighting systems of covered buildings shall be upgraded to comply with the standards for new systems set forth in

section 805 of the New York city energy conservation code and/or applicable standards referenced in such energy code on or prior to January 1,
2025.” http://www.nyc.gov/html/planyc2030/downloads/pdf/ll88of2009_lighting_upgrades_and_sub-meters.pdf

Page 19 of 26

Focus Area 2: Energy Efficiency in New Construction
Strategy 2.1: Reach codes for residential new construction
California regularly ranks in the top two in terms of aggressive energy codes. The California Energy
Commissions is set to update their efficiency requirements in 2019, and will be the first state in the nation
to require ZNE for all new homes starting in 2020, and all new commercial buildings starting 2030.
While new construction only represents a small portion of the Palo Alto building sector’s energy use,
influencing new construction is simple and extraordinarily cost effective for the following reasons:
1. New construction projects must already prove compliance with energy codes at the state level.
2. Nearly every item purchased for a new building is brand new. In many cases, adding incremental
energy efficiency increases costs of that item by less than 10% and results in massive payback.
3. Implementing energy efficiency ordinances which save constituents money on day one is good for
Palo Alto citizens, and an important role of responsible, common sense leadership.
The City of Palo Alto is considering increasing energy efficiency via reach code requirements for residential
new construction. The following actions should be considered for upcoming reach code ordinances:

Action
Action 2.1.1: Require all-electric (found to be cost effective) with exceptions,
potentially based on minimum size threshold

Target

Relevant Title
24 Code
Section

Gas

110.3

Action 2.1.2: Require EDR = 0 for all new residential construction[1] or
potentially based on minimum size threshold

EE

Action 2.1.3: Require solar ready zone to installed solar for ALL new single family

BE

Action 2.1.4: Smart California Roofs: Require 75% of roof to be occupiable,
solar, or vegetated.
Action 2.1.5: Require 240V, 30A outlet within 3 feet from new gas or propane
water heaters with emergency shutoff within sight of water heater
Action 2.1.6: Palo Alto Utilities: Require minimum 200/400A service for all new
residential.
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EE
BE

BE

120.7

Strategy 2.2: Reach codes for commercial new construction
The following table outlines potential measure-specific actions for reach codes in commercial new
construction:

Action

Target

Relevant Title
24 Code
Section

Action 2.2.1: Require annual energy benchmarking (ENERGY STAR reporting)
for new commercial construction exceeding 10,000 square feet[1]

EE

Action 2.2.2: Continue to require mandatory compliance with CALGreen Tier 1
and Tier 2 based on minimum project size thresholds

EE

Action 2.2.2: Require roof insulation weighted average u-value 0.090 for metal
buildings and 0.070 for wood-framed

EE

120.7

EE

120.7

Action 2.2.2: Require wall insulation weighted average u-value of opaque walls
of 0.0105 for metal buildings, 0.140 for metal framed, and 0.100 for woodframed.
Action 2.2.3: Require all-electric for new small office buildings (found to be cost
effective)
Action 2.2.4: Increase solar ready zone to 50% of roof area, with exceptions for
green or occupiable roofs

BE
BE

110.1

Strategy 2.3: Lead by Example
Municipalities across California are implementing ZNE into buildings in an effort to lead by example, and
passing ordinances to make this a standard. Examples include:
•

City of Hayward requires all new and existing municipal building stock to be ZNE by 2025

•

County of San Mateo now requires all new municipal buildings to be ZNE

•

County of San Diego requires all new county buildings to be ZNE

Having ZNE buildings in the community provides
an opportunity constituents to see how easy
ZNE can be to implement, and enables locals
direct access to sample products typically found
in high performance buildings.
While Palo Alto requires LEED certification for
municipal buildings, the City currently lacks an
example ZNE muicipal building in the City’s
portfolio. It is recommended that the City of
Palo Alto write ZNE requirements into their
standard RFP requirements and find a facility in

San Diego’s Zero Net Energy Alpine Library

the upcoming Capital Improvement Plan to
attain ZNE status.
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Additionally, it is recommended that the buildings be all-electric to provide more commercial all-electric ZNE
and zero carbon in the region.
Action

Department

Action 2.3.1: Select municipal buildings from Palo Alto’s Capital
Improvement Plan to go ZNE

Public Works

Action 2.3.2: Draft ordinance requiring all new municipal buildings must be
ZNE

Development Services
and Public Works

Action 2.3.3: Draft ordinance requiring all new and existing buildings be
ZNE by 2028

Development Services
and Public Works

Action 2.3.4: Create plan to attain minimum of three ZNE municipal
buildings in Palo Alto by 2023

Public Works

For instance, the New Public Safety Building included in the City’s Capital Improvement Plan may be an
opportunity for an upcoming ZNE municipal building in Palo Alto

4.2 Other Considerations for Potential Strategies
In this section, we outline other high impact ZNE strategies with significant potential for cost-effective
energy savings and emissions reductions due to the reach and opportunity presented in buildings (e.g.,
mandatory requirements at key trigger points, as suggested in the USDN “Getting to Zero Net Carbon (ZNC)
Buildings in Cities” program. However, these are not detailed above due to perceived political challenges as
described below.

4.2.1 Time-of-Sale Requirements
Time-of-sale is a high impact strategy, due to the number of properties sold annually, and the opportunity
for energy upgrades when building improvements are being completed in preparation of sale. While City of
Berkeley and San Francisco have long implemented time-of-sale requirements for properties being sold, this
has become politically challenging in recent years for jurisdictions across the Bay Area. In 2016 and early
2017, many cities with the support of StopWaste.org, have explored adopting new time-of-sale
requirements for benchmarking/energy disclosure and upgrades (e.g., Home Energy Score for residential),
but no new requirements have progressed due to concerns vocally expressed by local realtors.
The California Association of Realtors has expressed support for time certain requirements, in lieu of timeof-sale requirements.
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4.2.2 Time Certain Requirements
Time certain requirements are more palatable for realtors, because it imposes requirements directly on
building owners separate from when a property is being sold. This is also a high impact strategy due to the
number of properties that must comply.
Time-certain lighting upgrades: New York City requires commercial buildings over 50,000 square feet to
upgrade lighting systems by January 1, 2025. The City of Boulder, Colorado requires lighting upgrades for
existing commercial buildings over 30,000 square feet by 2021 and commercial buildings over 20,000
square feet by 2023.
Time-certain audits retro-commissioning: New York and Boulder have also implemented similar
requirements for retro-commissioning and audits for large existing commercial buildings.
•

New York’s audit requirements for buildings over 50,000 square feet have already begun and require
10% of the city’s buildings to be analyzed each year based on random selection tied to tax
identification numbers.

•

Boulder requires the retrocommissioning measures (such as thermostat updates, lighting setpoint
updates, and fan motor settings) from the retrocommissioning report to be implemented for
commercial buildings over 30,000 square feet by 2025 and those over 20,000 square feet by 2027.

•

Los Angeles requires beginning in 2019, that privately-owned buildings more than 20,000 square
feet to achieve certain efficiency targets or perform audits and retro-commissioning on a 5 year
cycle determined by the property's AIN.

Time-certain efficiency requirements for leased properties: Boulder’s SmartRegs require all rental
properties (which compose over 50% of the local housing stock) to meet minimum energy efficiency
requirements by a specified date.
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Figure 9. City of Boulder’s Time Specific Commercial Upgrade Requirements

Palo Alto can consider following the lead of these two cities by implemented similar time certain
requirements for energy efficiency measures known to provide rapid payback and greatly reduce energy
usage.

4.2.3 Permitting Fee Incentives
Several jurisdictions have utilized building permit fee exemptions to incentivize zero net energy buildings
and other upgrades, including:
•

City of Watsonville Climate Impact Fee: New revenue-neutral fee structured adopted in 2014 to
incentivize ZNE new construction. A new climate impact fee was leveraged as part of building
permitting, with the fee refunded to ZNE projects and partially refunded for new building projects
achieving 40% above Title 24 code. Climate Impact Fee revenues are utilized by the City for GHG
emissions reduction projects proposed by City staff and approved by Council.

•

City of Seattle: Seeking to engender state legislation to authorize a property tax exemption for
rental housing owners who undertake significant upgrades to increase energy efficiency. (State
legislative action required.)
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5

CROSS-DEPARTMENTAL COLLABORATION

This discussion paper represents a focus on ZNE policy opportunities for Development Services. However,
cross-departmental coordination is needed to support market transformation in the built environment to
achieve the City’s ZNE and ZNC goals for 2030. This includes:
•

City of Palo Alto Utilities, which is identified as a key collaboration partner for Development
Services as part of the S/CAP Sustainability Implementation Plans.
o

Voluntary rebates and incentives. Many of the mandatory requirements in this report must
be supported by voluntary programs and incentives that pave the way by increasing
market awareness and community acceptance of benchmarking and energy upgrade
requirements. The existing GreenTraks program is one example, as well as the heat pump
water heater incentive program.

o

Education and outreach. CPAU also has an important role related to workforce
development and supporting local contractors to develop the skills for a ZNE building
economy.

o

Policies for energy supply. Zero net energy buildings, by definition, include on-site
renewable energy generation for with CPAU has a critical role in rate-setting and tariffs for
electricity, distributed energy generation and natural gas, as well as grid reliability.

•

Planning and Community Environment, with jurisdiction over land use and zoning. For
instance, City of Cambridge is considering “market-based incentive programs” that include floor
area ratio (FAR) bonuses and height restriction variances for ZNE buildings.

•

Public Works, which is responsible for City of Palo Alto municipal facilities, which represent an
important opportunity for demonstration projects that “lead by example” to increase awareness
and educate the public about the benefits of ZNE buildings. The numerous existing ZNE municipal
buildings, including the City of Berkeley West Branch Library and City of San Jose Environmental
Education Innovation Center, serve as an inspiration and proof-of-concept to future generations
on the opportunity for achieving our zero energy building goals.

Many of the complementary actions and initiatives have already been identified in the City of Palo Alto
Sustainability Implementation Plans adopted by Council.

6

CONCLUSION

In this discussion paper, we seek to lay out targeted recommended near-term actions for consideration as
part of the Title 24 2019 code update process for Development Services. While significant progress has been
made on new construction requirements at both the state and local levels, opportunities to intervene in the
existing building stock remain challenging. This paper explores new requirements for single-measure
permits (i.e., water heater upgrades, air-conditioning, window replacement permits) in addition to new
construction and major remodels as part of the 2019 reach code discussion. Other potential requirements
and ordinances are also presented for consideration as a package of strategies to achieve the City of Palo
Alto’s nation-leading climate goals.
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ABOUT DNV GL
Driven by our purpose of safeguarding life, property and the environment, DNV GL enables organizations to
advance the safety and sustainability of their business. We provide classification and technical assurance
along with software and independent expert advisory services to the energy, oil and gas, and maritime
industries. We also provide certification services to customers across a wide range of industries. Operating
in more than 100 countries, our 13,000 professionals are dedicated to helping our customers make the
world safer, smarter and greener.
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