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PURPOSE  
Pursuant to the Revised Charter of Honolulu (RCH) Section 6-107(h), the City and County of Honolulu (City) Climate 
Change Commission (Commission) is charged with gathering the latest science and information on climate change 
impacts to Hawai‘i. The Commission also provides advice and recommendations to the mayor, City Council, and 
executive departments as they look to draft policy and engage in planning for future climate scenarios and reducing 
Honolulu’s contribution to global greenhouse gas (GHG) emissions.  
 
This guidance document provides potential actions for the City’s consideration in order to mitigate climate change 
through reduction of GHG emissions from buildings’ operational energy use and to adapt to climate change through 
the implementation of sustainable and resilient development policies and design strategies. This paper supports 
implementation of the Honolulu Climate Action Plan and Hawaii Clean Energy Initiative and informs the upcoming 
Honolulu Climate Adaptation Plan.  
 
The body of the paper discusses key factors that shape the built environment, including objectives, context, and 
potential actionable steps. These key design influences include codes, policies, incentives, and education. The paper 
then addresses the need for future research in climate change and summarizes a discussion with an industry focus 
group. The appendix includes specific design strategies for passive and energy-efficient building design. 
 

 
 
RECOMMENDATIONS 
 
Based on current trends and studies of Honolulu and other U.S. cities, the Commission suggests the following for the 
City & County of Honolulu. 
 

1. Adopt the following targets modified from the 2030 Challenge1 to mitigate the building sector's contribution 
to climate change.  

a. All new buildings, developments, and major renovations shall be designed to meet a fossil fuel, 
GHG-emitting, energy consumption performance standard of 70% below the regional 
average/median for that building type in the 2003 Commercial Building Energy Consumption 
Survey (CBECS)2. 

b. At a minimum, an equal amount of existing building area shall be renovated annually to meet a 
fossil fuel, GHG-emitting, energy consumption performance standard of 70% of the regional 
average/median for that building type. 

c. The fossil fuel reduction standard for all new buildings and major renovations shall be increased as 
follows. 

i. 80% in 2025 
ii. 90% in 2030  
iii. Carbon neutral in 2040 (using no fossil fuel GHG emitting energy to operate) 

2. Convene a task force to advise the City on creating a roadmap that identifies actions and timelines to meet 
GHG emissions reduction targets in the Honolulu Climate Action Plan (strategy 5), the Hawaii Clean Energy 
Initiative, and the 2030 Challenge. This roadmap could include the following recommendations. 

3. Support the adoption of the most recent building energy codes and stretch/reach codes to require and 
motivate best practices. 

4. Require building energy benchmarking and disclosure for buildings over 25,000 sf.  
5. Encourage existing buildings to improve energy efficiency over time. 

a. Investigate energy auditing, building commissioning, and cost-effective energy-efficient retrofits.  



 

b. Investigate building performance standards. 
6. Incentivize building owners, occupants, designers, and builders to adopt practices to reduce GHG emissions 

from building operation through financial incentives, energy efficiency standards, tax benefits, loans, grants, 
expedited permitting, and new financial tools.  

7. Support education and ongoing training of professional designers, builders, and code enforcement officials 
to meet the goals of the 2030 Challenge, the AIA’s Framework for Design Excellence, and the previously 
mentioned codes, policies, practices, and incentives. 
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1 INTRODUCTION 
 

1.1 National and International GHG Emissions Reductions Targets 
 

Buildings generate nearly 40% of global annual greenhouse gas (GHG) emissions3 and are a “central 
solution to the climate crisis”.4  Of the annual global GHG emissions, building operations are responsible for 
28%.5  A building's operational GHG emissions are from a building's energy consumption, such as heating, 
cooling, and lighting. About 10% of annual global GHG emissions are from building materials and 
construction, typically referred to as embodied carbon. 6 A building's embodied carbon refers to the 
emissions generated from the manufacturing, transporting, and installation of construction materials7.  
 
Global building stock is expected to double by 2060.8 With current trends in urban growth, over six billion 
people will live in cities within 40 years. This will require 2.48 trillion square feet of newly constructed floor 
area, in addition to the current global building stock.9 This is equivalent to adding an entire New York City 
every month for 40 years.10 In addition, approximately 2/3 of the global building area that exists today will 
still exist in 2040, making existing building decarbonization imperative. 11 The construction industry has an 
opportunity to change its adverse impact on the climate through new and renovated buildings. 
 
To meet the United Nations 2015 Paris Agreement’s 1.5°C carbon budget, all new buildings and major 
renovations must be designed to be carbon neutral today.12 The knowledge and technology needed to 
reduce carbon emissions from buildings is available in all climates, and the health, economic, and 
environmental benefits are well documented.13 Policy-makers and professionals must act quickly to 
accelerate the pace of GHG emissions reductions14. Over 200 cities have made pledges to achieve 100 
percent clean energy, or “net-zero” emissions.15 In addition, some companies are motivated to design and 
operate sustainable buildings because their environmental, social, and governance (ESG) reporting 
addresses building energy costs and climate change risks16. 
 
Unfortunately, business-as-usual is a scenario which creates a negative feedback loop. As our planet is 
getting warmer, and weather patterns more irregular, the need for space cooling is projected to increase 
300% from 2016 to 2050.17 This growing energy use, fueled in many communities by fossil fuels and natural 
gas, is adding to the amount of GHG emissions in Earth’s atmosphere. It is increasingly important to 
recognize the role of the built environment in this context. The construction, use, and location of buildings 
are all factors that can influence climate change.18 Various stakeholders have identified opportunities that 
position the design and construction industry as pivotal, as we collectively address the climate and energy 
crisis.  

 
1.2 The Hawai‘i and O‘ahu Context 

 
Hawai‘i’s unique geographic location results in increased challenges and current reliance on imported fossil 
fuels and building materials. At the same time, as inhabitants of a tropical climate, we see the positive 
outcomes of good design within a geographically isolated ecosystem and enjoy the benefits of the 
community-oriented culture of ‘ohana and mālama honua. This section describes Hawai‘i’s energy efficiency 
goals, energy costs, and the relationship between climate change and affordability.  

 
The Hawai‘i Clean Energy Initiative (HCEI) sets bold clean energy goals that include achieving the nation’s 
first-ever 100 percent renewable portfolio standards (RPS) by the year 2045.19 It includes a separate goal 
for energy efficiency, establishing an energy efficiency portfolio standard20 that calls for 4,300 GWh 
reduction in electricity use via efficiency measures by 2030.21 The Honolulu Climate Action Plan (CAP) 
Strategy 5 is to “Reduce Energy Demand by Increasing Energy Efficiency”.22 The Hawai‘i 2050 
Sustainability Plan Strategy 11 promotes energy conservation and efficiency.23 “Each dollar spent on 
efficiency generally saves ten times that amount on energy bills. The Hawai‘i energy savings multiplier for 

https://e2.org/wp-content/uploads/2021/04/E2-2021-Clean-Jobs-America-Report-04-19-2021.pdf
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program year 2020 was eleven to one. Energy efficiency is also important as a means of reducing the 
overall amount of land and resources necessary for meeting Hawai‘i’s energy needs.”24  
 
Electricity costs in Hawai‘i in 2020 were 2.6 times the national average25, partially because 75.2% of our 
energy is generated by burning fossil fuels.26 Other disadvantages of petroleum-based energy include: 
increasing our reliance and, therefore, vulnerability in the limited global fuel supply and its fluctuations; 
environmental pollution through GHG emissions; and exposure to hazardous substances from the 
manufacturing process.27 Both embodied carbon and operational carbon contribute to the design and 
construction industry’s share of GHG emissions. To address the high amount of operational carbon coming 
from buildings, Honolulu’s City Council adopted Bill 58 in December 2020, which streamlines permitting for 
projects with residential clean energy and electric vehicle charging to increase access to renewable 
energy.28 

 
Two of the projected impacts of climate change on Hawai‘i include warming air temperature and decreased 
prevailing trade winds. The negative impacts of climate change, including high energy costs and increased 
heat, are disproportionately borne by vulnerable communities.29 Frontline communities, who are 
“geographically, physically, socially, or economically at-risk due to climate change impacts” most often face 
the worst consequences of climate impacts due to systemic injustices and lack the resources to build their 
adaptive capacity.30 31 Vulnerable communities are often comprised of a higher proportion of elderly (>65 
years), children, low-income individuals, and ethnic minorities.32 As an example of the severity of the 
potential for the physical environment to impact vulnerable populations, the urban heat island impact on 
O‘ahu on August 31, 2019 was 107.3°F (the maximum heat index recorded across Honolulu County) with 
the highest differential being 22.3°F.33 34I The lack of adequate green space, elevation, prevailing winds, 
and proximity to large bodies of water increases the heat island effect. Concrete, which absorbs heat, is 
widely used in the construction of roads and buildings. This typically causes them to soak up, rather than 
reflect, heat from the sun’s radiation. Rising environmental temperatures and energy bills can both impact 
populations. This underscores the need for effective heat island mitigation, passive cooling strategies, and 
efficient air conditioning systems, particularly in underserved communities. On the other hand, green 
buildings “are healthier, perform better, last longer, and are easier to maintain. In the long run, owners of 
green homes in Hawai‘i save energy, save money, preserve the environment, and help improve the state’s 
economy, all at the same time.”35 

 
2 CODES 
 

2.1 Objectives  
 

Accelerate adoption of the most recent international building and energy codes. This will reduce carbon 
emissions from the energy used in building operations, and provide safer and more sustainable 
environments. 

 
2.2 Context  

 
The International Code Council (ICC) creates model codes and standards for buildings. It updates their 
International Building Code (IBC), International Residential Code (IRC), and International Energy 
Conservation Code (IECC) every three years.  
 
The State of Hawai‘i adopted the 2018 IBC/IRC codes in April 2021. Historically, Hawai‘i has been two 
iterations behind the most recently updated international codes. The 2018 ICC codes are only one iteration 
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behind the latest, which are the 2021 versions. Historically, the counties automatically adopt a code two 
years after the state adopts it.  
 
The IECC is a model code that regulates minimum energy conservation requirements for new buildings.36 
The State of Hawai‘i adopted the IECC 2018 in December 2020 and counties must amend/adopt the IECC 
2018 by December 2022.37 The IECC 2021 framework is available online and requires buildings to be about 
10% more energy efficient than the previous edition and includes an appendix with voluntary guidelines, 
including the renewable energy portions of the Zero Code. The IECC 2021 framework is available online 
and requires buildings to be about 10% more energy efficient than the previous edition and includes an 
appendix with voluntary guidelines, including the renewable energy portions of the Zero Code.38 

 
2.3 Potential Actions 

 
2.3.1 Adopt the most recent energy code 

Additional Context: The Hawai‘i 2050 Sustainability Plan Strategy 23 states, “Update building 
codes and standards in a timely manner.” The Honolulu CAP Strategy 5 states, “The most 
important long-term measure is to influence new construction by regularly updating building energy 
codes to the highest national and state standards.” The Honolulu CAP Action 5.1 states, “Put in 
place a system to regularly update relevant building codes …”   

 
Best Practices: Seven states adopted newer commercial building energy codes and ten states 
adopted newer residential building energy codes, as compared to Hawai‘i. 39 
 
Next Steps: Establish a new maximum duration between model code releases and state and 
county adoption, in order to reference the highest national and state standards soon after they are 
released. Consult the State Building Code Council and county officials to create a timeline that will 
meet the State Sustainability Plan and Honolulu CAP goals.  
 
Related Sections: Coordinate building energy code updates with the evaluation and adoption of 
stretch/reach codes and professional education.   

 
2.3.2 Adopt stretch/reach codes 

Additional Context: The building energy code establishes baseline standards for energy efficiency 
but does not push the latest design strategies and technology application. By adopting forward-
looking stretch building codes, jurisdictions can increase the rate at which advances in building 
energy performance are incorporated into the building stock to meet policy goals.40 Stretch codes 
integrate with the national model energy codes (e.g., IECC). The Hawai‘i State Building Code 
Council may choose to adopt stretch codes or parts of them to allow the market to prepare and 
gain experience with new efficiency practices and technologies. State and local governments can 
also make stretch code adoption voluntary and incentivize owners and builders to follow the 
code.41 
 
Best practices:  
Zero Code: The Zero Code provides code-adaptable language defining the energy efficiency and 
renewable energy requirements (on-site and/or off-site) for zero carbon42 new buildings.43 The Zero 
Code can be implemented through building codes, zoning regulations, municipal codes, incentive 
programs, or other means. The Zero Code appendix was formally adopted by the ICC in 2020 and 
is included in the new 2021 IECC44. Zero Code may be used with earlier versions of the IECC45, 
therefore, Hawai‘i may adopt the Zero Code language and framework before updating to the IECC 
2021.There are Zero Code versions for commercial46 and residential47 buildings. The Zero Code 

http://architecture2030.org/zero-net-carbon-a-new-definition/
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can be tailored to geographic locations, such as the 2022 Zero Code for California, which will be 
the upcoming 2022 California Building Energy Efficiency Standards (BEES).48 
 
Building Decarbonization Code: The Building Decarbonization Code49 from the New Buildings 
Institute is a code language overlay to the 2021 IECC that is designed to help states and cities 
working to mitigate carbon resulting from energy use in the built environment. Version 1.2 currently 
focuses on residential and commercial new construction with the potential to address existing 
buildings in a future version. While not an all-electric code, it prioritizes efficient electric equipment 
and covers all-electric and mixed-fuel options. Jurisdictions may use any section of the overlay in 
its entirety or use portions of these sections. 
 
Most current IECC: If a newer version of the IECC is available, the state or city and county may 
adopt it as a stretch/reach code prior to its adoption as the required code. For example, Maine’s 
stretch code uses the 2021 IECC, whereas their base energy code is the 2015 IECC50. The cities 
of Portland and South Portland have adopted this stretch code51. 
 
Stretch/reach codes on specific topics. Adopting an original or amended version of the Zero 
Code or Building Decarbonization Code as a stretch code, appears more straightforward than 
cobbling together reach codes on specific topics. That said, if the state or counties wish to adopt a 
reach code on a specific topic, the California Energy Codes and Standards website provides useful 
examples and categories: 1) energy efficiency and renewables/photovoltaics (PV); 2) electric 
ready; 3) energy plus water; 4) energy auditing and benchmarking; and 5) process loads.  For 
example, at the time of writing, over 50 cities in California have passed building electrification reach 
codes52, some of which require all-electric new construction. Other reach codes require mixed-fuel 
buildings or certain building types to achieve energy savings beyond the state energy code. 
Honolulu’s residential energy code requires renewable water heating53 and solar conduit and 
electrical panel readiness54.  Some California cities’ reach codes set a minimum capacity or area 
for on-site PV systems in residential and commercial buildings and could be an example for 
Honolulu.  
 
Next Steps:  
• Evaluate, amend, and consider for adoption one of the stretch/reach codes described 

previously.  
• Determine if future iterations of the Zero Code, Building Decarbonization Code, or next version 

of IECC need to be adopted as a mandatory building code to meet the Hawai‘i State 
Sustainability Plan, Honolulu CAP, and HCEI targets. Assign responsibility for adoption and 
updates.  

• If the Zero Code or Building Decarbonization Code do not sufficiently address certain specific 
topics, identify and adopt reach codes to address those topics.  

• Include incentives for adopting stretch codes (see Section 4). 
  

2.3.3 Seek technical assistance for energy codes 
Additional Context: The Codes for Climate (CFC) program from New Buildings Institute and 
Rocky Mountain Institute works with cities to provide the technical assistance needed to adopt 
climate-sensitive codes.55 The CFC also offers support for stakeholder engagement and outreach. 
Support format can include email, calls, formal memos, and guidance. 
 
Next Steps: The Honolulu Department of Climate Change, Resiliency, and Sustainability and 
Hawai‘i State Energy Office (HSEO) may work with CFC and similar organizations, for technical 
assistance and support to evaluate, amend, and adopt building energy codes and stretch codes 
that will meet the State Sustainability Plan and Honolulu CAP goals 
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2.3.4 Fund staff for the State Building Code Council 

Additional Context: The Hawai‘i State Building Code Council56 (SBCC) consists of 11 volunteer 
seats and is administered by the State of Hawai‘i Department of Accounting and General Services 
(DAGS) and new permanent staff are desired. The 2022 Senate Bill 338157, titled “Relating To The 
State Building Code Council”, is under review at the time of writing. This legislation requests the 
establishment of one full-time (1.0 FTE) program director position and one additional 1.0 FTE staff 
member position, and costs to train staff and establish a full-time office. 
 
Next Steps: Pass the above or similar bill to fund SBCC staff. 
 

2.3.5 Improve competitiveness for FEMA BRIC funding 
The Federal Emergency Management Agency (FEMA) offers the Building Resilient Infrastructure 
and Communities (BRIC)58 program, which funds hazard mitigation projects to reduce the risks 
communities face from disasters and natural hazards, making them more resilient and sustainable. 
Energy is listed as one of the FEMA community lifelines that can be addressed in a project 
proposal.59 Counties in Hawai‘i submitted a total of 13 applications to the national competition for 
this funding in January 2021 and none were funded60. To be competitive for BRIC funding, 
counties needed to have updated IBC and IRC building codes and Building Code Effectiveness 
Grading Schedule (BCEGS)61, issued by the Hawai‘i Insurance Bureau (HIB) with rating of one to 
five. The BCEGS questionnaire asks which edition of energy code is in use. In January of 2021, 
the counties did not meet these FEMA 2020 requirements, which were worth 35 of a total 100 
points for technical criteria used to evaluate proposed projects. According to the FEMA 2021 
guidelines, they are worth 40 out of 115 points. The 2018 and 2021 IBC/IRC code versions both 
qualify for 20 points for the applications that were due in January 2022. The deadline for 
applications is the end of January each year. 

 
Next Steps: 
• The state and counties adopt one of the latest two iterations of the IBC/IRC by December of 

each year. 
• Counties file BCEGS paperwork with HIB until they achieve a rating of five or lower. 

 
3 POLICIES AND PRACTICES  
 

3.1 Objectives  
 

Codify policies to reduce carbon emissions from existing buildings’ operational energy use. 
 

3.2 Context  
 

Approximately two-thirds of existing buildings will still be operating in 2040.62 According to the International 
Energy Agency, to reach net-zero by 2050, one in five existing buildings worldwide will need to be retrofitted 
to be zero-carbon-ready by 2030. Retrofits would need to continue after 2030, in order to retrofit 85% of the 
global building stock by 2050.63 To reach that goal, Honolulu must do its part. The Honolulu CAP Actions 
5.2 and 5.3 address the use of benchmarking, building performance standards, and transparent reporting to 
improve the energy efficiency of buildings. There are a series of increasingly stringent policies that can be 
implemented in sequence. This allows building owners and the regulatory authority to adapt to each new 
requirement before implementing the next. 
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3.3 Potential Actions 
 

3.3.1 Require building energy benchmarking 
Additional Context: Building energy use benchmarking measures energy performance of a single 
building over time relative to other similar buildings, and is useful in assessing opportunities for 
improvement.64 Benchmarking helps identify buildings that are in the greatest need for energy 
retrofits, and raises a building owner’s awareness about the energy use of their buildings. When 
energy efficiency information is publicly disclosed, the transparency provides an incentive for the 
building owner to improve the energy performance of the building. The data can provide market 
pressure and also inform other policy decisions (e.g., incentives, energy use intensity (EUI) limits, 
etc.).  
 
Disclosure of energy performance makes efficient buildings more marketable and serves as 
customer protection for prospective renters or buyers. This market transformation will precede 
actual energy savings.65 A controlled study conducted by researchers at the Massachusetts 
Institute of Technology determined that benchmarking and disclosure policies enacted by New 
York City resulted in decreasing energy use in buildings by 9% in three years, and 13% in four 
years.66 Owners of buildings in the rental market have little incentive to improve the energy 
efficiency of their rental units if the tenants pay the utility bills. Some jurisdictions require disclosure 
of energy use costs before a lease is signed.67 Research using a control group (no disclosure) has 
shown that prospective tenants are willing to pay more in rent for a more energy efficient unit.68 69 
How the energy cost information was displayed affected their decision: including it in context of 
other rental units, e.g., on a scale from one to ten, was more effective than just stating the energy 
cost. RentLab is an example of an online tool that some cities are using to disclose energy use on 
listings for rental units.70 Analysis of the data collected by RentLab supports the previous research 
that found energy disclosure affects the choices of prospective tenants.71 

 
Action 5.2 in Honolulu’s 2020–25 CAP72 called for the development of a “lead by example” 
municipal energy and water benchmarking program, and Action 5.3 called for building 
benchmarking to be extended to large covered commercial and multifamily buildings. In 2020, 
Honolulu committed73 to benchmarking energy and water use data for all city buildings over 10,000 
sf and is working towards establishing a U.S. Department of Energy Better Buildings74 
benchmarking program to expand benchmarking to commercial and multi-unit residential buildings 
on O‘ahu (Bill 22 (2022).75 Bill 22 passed in 202276 and requires a first phase of reporting to apply 
to buildings over 100,000 sf and second and third phases to apply to all buildings over 50,000 and 
25,000 sf, respectively77. 
 

  Best Practices 
 
Example: New York City 
New York City started benchmarking city-owned buildings over 10,000 sf in 2010.78 One year later, 
it required all buildings over 50,000 sf to be benchmarked. In 2016, this requirement was extended 
to buildings over 25,000 sf.79 Data is submitted using the USEPA Energy Star Portfolio Manager80, 
which generates an Energy Star Rating. There is a benchmarking help center81 with staff that 
provide group presentations, training, and one-on-one assistance. The fines for not submitting 
benchmarking data can add up to $2,000/year and failure to display an energy efficiency rating 
label (a letter grade based on the Energy Star Rating) at the entrance to the building is $1,250.82 
There is an energy and water performance map online83 with six years of data that makes the 
benchmarking data publicly available. 

 
Example: Seattle 
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Seattle requires benchmarking of non-residential and multifamily buildings that are larger than 
20,000 sf.84 Penalties for noncompliance are $4,000 per year for buildings that are 50,000 sf or 
larger, and $2,000 per year for smaller buildings. Six years of energy benchmarking data is publicly 
available on a website map.85 
 
Example: Minneapolis 
Minneapolis has a “truth in sale of housing” ordinance that requires the seller to provide an energy 
report at the time of sale. The report is prepared by an inspector and includes an energy 
performance score based on the insulation, windows, and heating system.86 Benchmarking and 
public disclosure of energy use is required for all buildings >50,000 sf, including multifamily 
buildings.87 As of September 2021, there is a requirement for “time-of-rent” disclosure of energy 
consumption of rental units to prospective tenants88. Utilities provide information based on metered 
energy use per square foot, or per bedroom.89 They are working towards creating a publicly 
available comparison of buildings’ energy costs. 
 
Next steps: 

• Honolulu passes the proposed benchmarking bill.  
• Provide training and technical assistance for compliance. 
• Consider requiring public disclosure of energy performance. 

 
3.3.2 Require energy audits and commissioning 

Additional Context: An energy audit is an assessment of the energy efficiency of a building and 
identifies potential improvements, known as energy efficiency measures, which can be 
implemented. Retro-commissioning is like a tune-up for a building and involves assessing the 
energy systems, identifying maintenance issues, and adjusting controls and operating schedules. 
Energy audit and retro-commissioning policies are a middle ground between benchmarking and 
mandated energy use or GHG emissions reduction.90 Typically the owners of buildings covered by 
the policy need to have their facilities audited periodically (every five or ten years) unless the 
building already meets a certain efficiency standard. Most policies require the audit to comply with 
standards set by the American Society of Heating, Refrigerating and Air-Conditioning Engineers 
(ASHRAE) and be conducted by a qualified contractor. There are different levels of audits. Some 
policies will require only a basic audit (ASHRAE level 1) for smaller buildings and a more detailed 
audit with a financial analysis of potential improvements (ASHRAE level 2) for larger buildings.  
 
In 2009, the Lawrence Berkeley National Laboratory studied commissioning projects from 643 
buildings. This study found that commissioning resulted in 16% median energy savings in existing 
buildings and 13% savings in new construction, with payback periods of 1.1 and 4.2 years, 
respectively.91 The retro-commissioning policies are usually phased in over time, either by building 
size or randomly by a digit in the building ID. This practice spreads out the number of buildings 
needing services evenly over the years and does not overwhelm service providers or the regulatory 
agency in any one year. 

 
Best Practices 
 
Example: New York City 
New York City mandates that all buildings over 50,000 sf undergo an energy audit and retro-
commissioning and submit a report to the city every ten years.92 The required content of the report 
is clearly specified.93 The year it is due depends on a digit of the tax block number. The fine for 
violation is $3,000 for the first year, and $5,000 for every year thereafter. 
 
Example: San Francisco 
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San Francisco requires that all non-residential buildings over 50,000 sf undergo an ASHRAE level 
2 energy audit. Non-residential buildings over 10,000 sf and up to 49,999 sf must undergo an 
ASHRAE level 1 energy audit every five years.94 Buildings that are large or have complex central 
systems are encouraged to consider retro-commissioning as an alternative way to meet the audit 
requirement.95 To sell a residence, the owner needs to have the residence inspected, install basic 
energy and water conservation devices or materials, and obtain a certificate of compliance.96 
 
Example: Los Angeles 
Los Angeles requires buildings >20,000 sf (>7,500 sf for city buildings) to achieve certain energy 
efficiency targets or perform audits and retro-commissioning every five years.97 This includes 
commercial, residential, industrial buildings, structured parking, and condominiums.98 
 
Example: Austin 
Austin requires energy audits for residential buildings (four dwellings or fewer) that are more than 
ten years old and are being sold.99 The results need to be disclosed to the prospective buyer. 
Multifamily buildings must have an energy audit conducted every ten years. The owner must post 
and provide the results of the audit to current tenants. In both cases, the auditor must be certified 
by the Residential Energy Services Network or Building Performance Institute and provide a copy 
of the energy audit to the Austin Electric Utility within 30 days. Commercial buildings >10,000 sf are 
only required to benchmark their energy. 
 
Next step: 

• Create a task force or designate a city entity to develop requirements for energy audits 
and retro-commissioning. 

 
3.3.3 Implement building performance standards 

Additional Context: Building performance standards (BPS) are state and local laws that require 
existing buildings to achieve minimum levels of energy or climate (e.g., GHG emissions) 
performance.”100 The BPS establish long-term standards with interim targets that change over time 
(e.g., every five years) to achieve the city or state’s GHG emission reduction goal. Building owners 
achieve the BPS targets by actively improving their buildings over time to reduce emissions across 
a building’s life cycle.101 102 Most BPS policies to date cover existing commercial and multifamily 
properties.103 In the U.S., three states (Washington, Colorado and Maryland) and five cities 
(Boston, New York City, Washington D.C., St. Louis, Denver, and Chula Vista) passed BPS 
policies104 but as of February 2021, none have been fully implemented.105 Many more jurisdictions 
also demonstrated a commitment to implementing BPS policies. As of May 2022, 32 cities and two 
states joined the new National Building Performance Standards Coalition.106 107  
 
Table 1 shows the years that benchmarking and BPS policies were adopted by several jurisdictions 
in the U.S. An early adopter of a BPS policy was Tokyo, which enacted a law in 2010 with an initial 
year of compliance of 2015.108 
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Table 1. Examples of jurisdictions that implemented benchmarking and building performance standards, year 
each law was passed, and year(s) compliance is required. 

Jurisdiction Benchmarking BPS 
Law Compliance year(s) Law Compliance year(s) 

New York 
City109 110 

2009 2008 some city buildings 
2010 for city buildings 
2011 for other buildings 

2019 2024 

Washington 
D.C.111 112 

2008 2009 city buildings > 10,000 sf 
2010 all buildings > 200,000 sf 
2011 all buildings > 150,000 sf 
2012 all buildings > 100,000 sf 
2013 all buildings > 50,000 sf 

2018 2021 private buildings > 50,000 sf 
and city buildings > 10,000 sf 
2023 private buildings >25,000 sf 
2026 private buildings >10,000 sf 

Washington 
State113 114 

2009 2010 for city buildings 
2011 for nonpublic nonresidential 
buildings 

2019 2026 

St. Louis115 116 2017 2017 city buildings 
2018 private buildings 

2020 2025 

Denver117 118 2016 2017 buildings > 25,000 sf 2021 Performance: 
2024 all buildings >25,000 sf 
Prescriptive only: 
2025 all buildings 15,0001–24,999 sf  
2026 all buildings 10,001–15,000 sf  
2027 all buildings 5,000–10,000 sf 

 
The BPS is a more powerful regulatory tool for driving down energy use of existing buildings than 
either benchmarking or voluntary incentive programs. To achieve climate goals, swift and decisive 
action is needed, especially considering that between now and 2050 there are only one to three 
opportunities to replace most equipment at the end of its useful life.119 Action 5.2 and 5.3 in 
Honolulu’s CAP120 calls for the development of building performance standards for municipal 
facilities, and large covered commercial and multifamily buildings, respectively. 
 
Best Practices 
 
Targets: Specific performance targets are developed for different building occupancy types, 
locations, and climates. Benchmarking and BPS apply to buildings based on the minimum gross 
square footage with exceptions (e.g., places of worship). The policy is often developed using data 
from building energy models, a previously implemented building energy benchmarking program, or 
national existing building energy data. The policy is typically phased in over time starting with larger 
buildings. Targets are set for building energy use or GHG emissions for various building types over 
a set period (e.g., five years). For example, targets could be based on intensity values (e.g., energy 
per square foot or GHG emissions per square foot) or absolute values (e.g., total energy use or 
total GHG emissions). Other variations for energy metrics include site or source energy use.121 
 
Example: Denver 
Denver scored the highest in the ACEEE “2021 City Clean Energy Scorecard” for building 
policies.122 The city and county of Denver has ambitious climate goals: 80% reduction in GHG 
emissions by 2050.123 Denver codified its BPS in 2021,124 covering buildings over 25,000 sf. Target 
EUIs (kBtu/sf/yr) are set for all building types, with the goal to achieve an overall 30% energy 
reduction by 2030, from a 2019 baseline. An analysis, based on maximum efficiency using current 
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technologies (without renewables), was completed for each building type to set the EUI targets.125 
Buildings will need to meet interim energy targets in 2024 and 2027. The interim targets are 
formulated using a trajectory approach126 by graphically drawing a straight line from a building’s 
2019 baseline EUI to the final EUI target for that building type. Interim targets will be set in 2022. 
Owners of smaller buildings (5,000–25,999 sf; phased in from 2025–2027) will need to comply with 
a prescriptive requirement of certifying they have installed all LED lights (or an equivalent lighting 
power density), installed solar panels, or purchased solar electricity produced off-site to meet 20% 
of the building’s annual energy use. 
 
Example: New York City 
New York City has an overall goal to reduce emissions from covered buildings by 40% by 2030 
and 80% by 2050 (relative to 2005).127 Emissions limits were codified in 2019 and buildings need to 
be in compliance by 2024.128 Target annual emission limits in tons of CO2 equivalent per square 
foot (tCO2e/sf) of gross area are set for each building occupancy group129 for 2024–2029 and 
reduced for 2030–2034 (Table 2). Building energy modeling was used to set emissions limits for 
each building type. The law provided GHG coefficients in tCO2e per unit of energy for each type of 
energy consumed (e.g., grid electricity, natural gas, fuel oils) and updated coefficients would be 
available by 2023. The city will set building emission limits for 2035–2039 and 2040–2049 by 2023. 
“Such limits shall be set to achieve an average building emissions intensity for all covered buildings 
of no more than 0.0014 tCO2e/sf/yr by 2050.”130  
 
Table 2. Greenhouse gas emission limits (tCO2e/sf/yr) by occupancy group for New York City buildings in 2024 and 
2030. 

Occupancy Group Description tCO2e/sf/yr Limits 
2024 2030 

A: assembly 0.01074 0.0042 
B: civic administration, emergency response, ambulatory health care, H: high 
hazard, I-2: hospitals, nursing homes, etc., I-3: correctional centers 0.02381 0.01193 
B (others not specified above): business 0.00846 0.00453 
E: educational, I-4: institutional, custodial care (day nursery) 0.00758 0.00344 
I-1: institutional, supervised residential (assisted living, rehabilitation) 0.01138 0.00598 
F: factory/industrial 0.00574 0.00167 
M: mercantile 0.01181 0.00403 
R-1: transient residential (hotels, rooming houses, etc.) 0.00987 0.00526 
R-2: dormitories 0.00675 0.00407 
S: storage, U: utility and miscellaneous 0.00426 0.00110 

 
Compliance pathways: If buildings do not meet the building performance targets, the owners are 
usually offered several compliance pathways. 
• Performance: reduce building energy usage or GHG emissions by a certain percentage. 
• Prescriptive: implement cost-effective building efficiency measures. 

o Denver requires only prescriptive measures for smaller buildings (5,000–25,000 sf) 
but has EUI targets for larger buildings.131 

o Washington D.C. has a four-phase option that includes an energy audit, list of energy 
efficiency measures, implementation of those measures, and a monitoring and 
verification report.132 

• Alternative:  
o Washington D.C. allows building owners to propose a plan that is designed to 

achieve energy savings comparable to the requirements in the performance pathway. 
Such plans need to be approved by the District’s energy department.133 
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o Longer compliance periods are allowed for specific building types. St. Louis BPS has 
a six-year compliance cycle for affordable housing, vs. a four-year compliance cycle 
for their standard building stock.134  

o NY City considers GHG purchase offsets, renewable energy credits, and adjustments 
for special categories of buildings.135 

 
Development and Implementation: A task force (e.g., Washington D.C.136) or board (e.g., St. 
Louis137) can develop or support the development of a BPS program adapted to local conditions. 
Alternatively, BPS hosting departments could conduct their own stakeholder engagement to 
determine initial BPS program (e.g., Washington State138). In a summary by the American Cities 
Challenge139, BPS stakeholder groups usually include: city government; utilities; labor; various 
building owners; building associations; tenants and tenant groups; design professionals; 
contractors and service providers; community-based organizations; racial and social groups; and 
citizen groups. New offices could be created to implement building performance laws and policies 
(e.g., New York140) or be housed in existing local administrative bodies (e.g., Washington State141). 
Future advisory boards may provide advice and recommendations on reducing greenhouse gas 
emissions from buildings (e.g., New York City142).  
 
Example: Washington D.C. 
Washington D.C.’s BPS task force143 advised the District’s Department of Energy and Environment 
on the creation of an implementation plan for their BPS program, recommended amendments to 
proposed regulations, and recommended complementary programs or policies. The task force was 
established by the mayor and composed of 17 representatives: five from relevant District 
Departments; one from a green building council; one from the District's sustainable energy utility; 
three from different building types (rent-controlled apartment, market-rate apartment, commercial 
building); one from an apartment and building association; one from a university consortium; one 
from an affordable housing operator; one from an affordable housing developer; one from a 
nonprofit or professional association advocating for energy efficient building or a low-carbon built 
environment; one from a provider of energy efficiency or renewable energy services to large 
buildings or affordable housing; and one from the District’s Green Finance Authority. 
 
Reporting requirements: The most common reporting approach under existing benchmarking 
requirements is for the state or local government to set up a custom reporting template in EPA’s 
ENERGY STAR Portfolio Manager and to publish it as a Data Request.144 
 
Penalties: Penalties for noncompliance should be high enough to make it more attractive to 
improve the building than to pay the penalty. It can be structured based on building size or excess 
GHG gas emissions. New York City fines $268 per ton of carbon equivalent emissions.145 
Washington State may assess a maximum amount of $5,000 plus an additional amount based on 
the duration of any continuing violation, which may not exceed more than $1 per year per gross 
square foot of floor area146.  
 
Tenants and leases: Tenants are not necessarily incentivized to contribute towards BPS goals. 
Building owners may pass along BPS fines and incentives to their tenants, though additional 
support to reduce tenant’s cost burden may be considered by state and local governments for 
certain building types147 (e.g., affordable housing). The Institute for Market Transformation (IMT) 
and the New York City Climate Action Alliance are experimenting with Performance Based Leases 
to align tenants with building BPS goals148. Internationally, some BPS programs target building 
users rather than building owners (e.g., the Netherlands) or treat certain tenants as building owners 
149(e.g., Tokyo).  
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Affordable housing: Some cities provide additional support on BPS to affordable housing. 
Washington D.C.’s Affordable Housing Retrofit Accelerator program is a five-year program that 
offers training and support on BPS compliance pathways, support for building audits and assessing 
building opportunities, and financial assistance to owners and managers of qualifying affordable 
multifamily buildings (see the Incentives section of this document). Qualifying buildings are those 
over 50,000 square feet, meet D.C.’s affordable housing criteria (50% of dwelling units are 
occupied or affordable to households with incomes less than or equal to 80% of AMI), and currently 
do not meet D.C.’s BPS150. It is important to support tenants, small landlords, and under-resourced 
building types. Stakeholder engagement should include housing advocates and tenant 
representatives to help shape the policy, target funding, and provide supportive programs and 
resource hubs for those who need it most. 
 
Lead by Example: 
 
Example: On December 8, 2021, President Biden signed Executive Order 14057151, Catalyzing 
Clean Energy Industries and Jobs Through Federal Sustainability. EO 14057 sets a net-zero 
emissions goal for federal buildings by 2045, including a 50% reduction in building emissions by 
2032 from 2008 levels, and establishes the first ever Federal Building Performance Standard. 
Guidance for the Federal BPS will be provided to federal agencies by the Chair of the Council on 
Environmental Quality, in consultation with the Director of the Office of Management and Budget.   
 
Example: The National BPS Coalition152 was launched by President Biden on January 21, 2022, 
with 33 inaugural participants. These state and local governments have “committed to inclusively 
design and implement equitable building performance standards and complementary programs 
and policies, working to advance legislation and/or regulation, with a goal of adoption by Earth Day, 
2024.” Federal agencies (e.g., U.S. Department of Energy and Environmental Protection Agency) 
provide technical assistance and funding programs, while non-governmental and labor 
organizations offer complementary resources to Coalition members. 
 
Example: Washington D.C. leads in the implementation of their BPS by requiring that District 
buildings meet BPS before private buildings. Washington D.C.’s BPS applies to District buildings 
with at least 10,000 sq ft by January 1, 2021, and to privately-owned buildings with at least 10,000 
sq ft by January 1, 2026153. 
 
Next Steps: 

• Consider joining the National BPS Coalition154 to access Federal and other Coalition 
resources for designing and implementing BPS. 

• Create a task force or designate a city entity to develop city building performance 
standards. This task force or entity should consider the following: 
o Coordinate to determine if the BPS should be created at the state, city, or county 

level; 
o A model ordinance drafted by the IMT can be used as a starting point and 

customized for Honolulu’s needs;155 
o Study the building stock, available benchmarking data, and building owners’ needs 

and resources available for compliance. Determine properties to which the BPS will 
apply;156 

o Conduct stakeholder engagement to align policy objectives with priorities from the 
community, individuals directly affected, and underserved groups; 

o Using stakeholder feedback, set the timeline, energy or GHG reduction targets and 
appropriate compliance pathways, and reporting requirements, and 

o Provide support to building owners (further discussed in the education section).  
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4 INCENTIVES 
 

4.1 Objectives  
 

Incentivize building owners, occupants, designers, and builders to adopt practices to reduce GHG emissions 
from building operation that otherwise would not take place. Incentives may be used to motivate early adopters 
of previously mentioned topics (e.g., stretch/reach codes, benchmarking, audits, building performance 
standards) before they are required by code. Utilize financial incentives to enable people to adopt those 
practices in a fiscally responsible manner.  

 
4.2 Context 

 
Various incentive programs currently operate in Hawai‘i at both the state and city/county level. Incentive 
programs include tax credits (reduction of tax burden), tax abatements (reduction in assessed value of a 
property), expedited permitting, loans, and grants. Rebates are a specific type of grant, available after the 
purchase of energy efficient or renewable products, such as the State’s Weatherization Assistance Program with 
the Department of Energy.157 In order to extend these programs, increased funding and innovative financial 
instruments are necessary. 

 
4.3 Potential Actions 

 
4.3.1 Create comprehensive programs for new and existing buildings 

Additional Context: Hawai‘i Energy, the public benefits fee administrator158, currently offers 
rebates for energy-efficient residential and commercial upgrades to a building.159 There is also 
periodic funding available for energy audits and re-commissioning.160 Rebates offered include 
funding for solar hot water heaters ($750), heat pump water heaters ($500), and refrigerators 
($150). 

   
Best Practices 
 
Example: California 
The utility provider, PG&E, runs the California Advanced Homes161 program, which offers design 
assistance and a suite of financial incentives for single-family, low-rise and high-rise multifamily 
residential new construction with better-than-code energy performance. Financial incentives are 
based on an overall performance rating and issued after construction and inspection. The 
performance rating is established by California’s Building Energy Efficiency Standards (Energy 
Code). 
 
Example: Washington D.C. 
The DC Sustainable Energy Utility runs the Affordable Housing Retrofit Accelerator Program, which 
is designed for existing multifamily buildings not meeting citywide building performance standards 
(which are based on an Energy Star rating). Eligibility is based on a metric of housing affordability. 
The program combines financing (through the DC Green Bank162), guidance, and technical 
assistance163. The program provides building owners with an energy audit and financial and 
contractor support to make energy efficiency upgrades.164  
 
Example: New York City & State 
The New York State Energy Research and Development Authority’s (NYSERDA) Assisted Home 
Performance with ENERGY STAR provides funding for energy improvements to a building (up to 
$5,000 for single-family and $10,000 for two–four unit).165 NYSERDA is a public benefit corporation 
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funded through several sources including a system benefits charge, sale of renewable energy 
credits, and sale of carbon emission allowances.166 Within New York City, the NYC Accelerator 
program provides assistance for new construction and existing buildings larger than 5,000 square 
feet. This assistance includes education, technical knowledge, and connections to financing 
options.167 
 
Next Steps:  
Honolulu Office of Climate Change, Sustainability, and Resiliency can work with State entities, 
utilities, and Hawai‘i Energy to create new integrated energy efficiency programs for new 
construction and building retrofits. These programs can be based on improvement relative to 
stretch codes, recommendations from energy audits, and incorporation of future building 
performance standards. They can incorporate programs already in place, such as Hawai‘i Energy 
rebates and the recently passed Bill 22, which requires covered buildings to benchmark energy 
use168. Existing measures can be combined with new strategies, such as incentives based on 
performance tracking.169 Technical assistance and education can also be provided to assist 
buildings with benchmarking and meeting performance requirements. For single family homes, 
program registration could be combined with HSEO (Hawaii State Energy Office)’s Clean Energy 
Wayfinders outreach program, which shares training and resources for energy conservation with 
under-resourced schools, community organizations, and households in Hawaii170. Over time, this 
program can identify which incentives are most beneficial based on overall GHG reduction, and 
future resources can be directed to these areas.  
 
Implementation: The Office of Climate Change, Sustainability, and Resiliency can work with the 
HSEO, Hawaiian Electric (HECO) and Hawai‘i Energy, to create and expand programs that help 
buildings meet energy efficiency and performance standards. Coordination is necessary with 
applicable city agencies (Department of Planning and Permitting, Department of Budget and Fiscal 
Services, etc.), to ensure that these comprehensive programs will be integrated with current 
agency activities. 

 
4.3.2 Link city-funded programs to GHG emissions reduction 

Additional Context: The City and County of Honolulu Department of Community Services 
currently funds a host of programs related to affordable housing, however, they do not currently 
incorporate building energy or GHG emissions standards beyond complying with the building 
energy code.171 

 
Best Practices 
Example: Washington State 
The Evergreen Sustainable Development Standard (ESDS) applies to affordable housing projects, 
receiving funding through the State’s Housing Trust Fund. The ESDS looks comprehensively at 
integrated design, energy performance, materials, and other aspects of sustainable building.172  
The maximum award for multifamily buildings is $5 million.173 In 2021 the Housing Trust Fund 
awarded $40 million in grants for property acquisition.174 Funding is made possible through the 
National Housing Trust Fund, a HUD grant.175 The ESDS is based on the Green Communities 
standard from Enterprise Community Partners.176 
 
Example: Portland, OR 
The Portland Housing Bureau (PHB) oversees 15,000 regulated housing units throughout the 
city.177 Both new construction and renovation projects receiving funding from the PHB are required 
to follow Green Affordable Housing guidelines. These guidelines cover areas such as energy, 
water, and material conservation. Typical energy efficiency measures include EnergyStar 
appliances, high efficiency windows, advanced framing techniques, increased insulation, and high 
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efficacy lighting. A 2009 study found that these requirements did not increase construction cost.178 
In FY 20–21, the PHB created or preserved 654 units with affordability standards and awarded 518 
Home Repair Grants.179 
 
The Portland Clean Energy Community Benefits Fund provides additional support for sustainable 
development, which advances racial and social justice. For large projects, funding awards of 
between $200,000 and $1 million are available. Projects can include energy efficiency and 
renewable energy improvements to both single and multifamily residential properties, with an 
emphasis on deep energy retrofits.180 This program is funded by the Clean Energy Surcharge, a 
tax on large retailers.181 

 
Next Steps:  
Funding for affordable housing may incorporate new criteria for energy performance, creating more 
equitable and sustainable housing. The Honolulu Department of Community Services, Community 
Based Development Division can incorporate standards for energy performance into the selection 
criteria for the award of Community Development Block Grant (CDBG)182 and HOME Investment 
Partnerships Program (HOME) funding183 for affordable housing projects. These projects can be 
new construction, or renovation.184 Energy performance standards can also be developed and 
incorporated into zoning districts for transit-oriented development.185 Standards can be similar to 
the State’s Low Income Housing Tax Credit Qualified Allocation Plan, which awards points for 
buildings that meet EPA Energy Star, Enterprise Green Communities, LEED Certification, or 
National Green Building Standard criteria.186 
 
Implementation: The Department of Community Services can make development funds available 
for energy efficient projects under the proposed programs. The Department of Land Management 
can incorporate integrated programs and performance standards into their sponsored projects. 

 
4.3.3 Expand tax benefits 

Additional Context: The State currently offers a Renewable Energy Technologies Income Tax 
Credit for installation of renewable energy systems in both residential and commercial buildings. 
For single-family home PV Systems, 35% of the cost is covered (with a cap of $5,000).187 Honolulu 
currently offers a 25-year property tax abatement, covering the cost of energy efficient 
improvements to a building. While the Honolulu program does not cover home solar, coverage of 
wind or ocean energy production is possible.188 

 
 Best Practices 

Example: Baltimore, MD 
Baltimore County offers a property tax credit for up to 50% of the cost of installing a renewable 
energy system for single and multifamily residential properties.189 
 
Example: Cleveland, OH 
Cleveland offers a 15-year tax abatement for new construction or improvements to single or 
multifamily residential buildings190. Applicants must follow one of three compliance paths based on 
the Enterprise Green Communities Criteria191, National Green Building Standard Certification192, or 
LEED Silver Certification193. 
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Next Steps: 
Honolulu can expand on the State Renewable Energy Technologies Income Tax Credit program, 
by offering an additional City property tax credit for renewable energy production in a building. For 
solar energy systems, a Honolulu tax credit of 15% of system cost could be added to the 35% 
provided as a tax credit by the State. The City can also further tax abatements for energy efficiency 
in order to cover more categories of renewable systems. This program could remain a 25-year 
abatement or be scaled based on tax structure. Both tax credits and abatements, can also be 
linked to building performance and affordability standards. 
 
Implementation: The Honolulu Department of Budget and Fiscal Services can determine the 
overall feasibility of tax programs, based on the city budget. The Honolulu Office of Climate 
Change, Sustainability, and Resiliency may assist in identifying which tax incentives would result in 
the greatest reduction of GHG emissions and should therefore be prioritized. The Honolulu Real 
Property Assessment Division, of the Department of Budget and Fiscal Services, can implement 
tax programs, as well as graduation based on savings beyond energy code (new construction), or 
building performance standards (existing buildings). 

 
4.3.4 Expand loans and grants 

Additional Context: The Hawai‘i Green Infrastructure Authority offers loans for residential and 
commercial buildings’ renewable systems such as solar hot water and PV. Repayment occurs 
through electricity billing (payments, including system financing, must be 10% lower).194 Both 
existing and new buildings are eligible.195 The City of Honolulu offers a Solar Loan Program for 
home installation of solar hot water and PV systems, charging 0% interest on a 10–20 year loan.196 
There is also a Rehabilitation Loan Program that can be used for energy-efficient improvements to 
owner-occupied residential properties, offering 0% interest loans, with a cap of $300,000.197 
 
Best Practices 
Example: Washington State  
The Washington State Housing Finance Commission offers low-interest loans (2–4%) for energy 
efficiency improvements to multifamily residential buildings. Loan amount is up to $1 million.198 
Washington State’s Early Adopter Incentive Program provides an incentive for building owners who 
demonstrate early compliance, relative to building performance targets. A one-time base incentive 
payment of $0.85 per square foot of eligible floor area is available for qualified buildings. The 
program will award $75 million in incentive funds.199 

 
Example: New York State 
The NYSERDA’s Energy Efficiency for Commercial Tenants program provides grants and technical 
assistance in energy efficiency to commercial tenants. They provide a 75% cost share towards 
hiring a full-time, on-site energy manager for commercial and industrial buildings.200 NYSERDA 
also has a Buildings of Excellence program, which provides project funding for the construction of 
multifamily residential buildings with low or net-zero carbon emissions. The maximum award given 
is $1 million.201 

 
Next Steps:  
The City of Honolulu can evaluate expanding the Rehabilitation Loan Program, to cover energy-
efficient improvements to multifamily residential and commercial buildings. The potential loan 
amount could be expanded from the current cap of $300,000 to $1 million (or more). Honolulu 
might also consider offering businesses cost matching for energy consulting, providing 50–75% of 
the cost of hiring an energy consultant. This incentive could be provided to individual buildings, 
developers, or design teams. In addition, Honolulu could offer a “buildings of excellence” program 
with grant funding for exceptional buildings, that are built or retrofitted to net-zero or carbon-
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negative standards. Funding can also be given for early adoption of building performance 
standards. 
 
Implementation: The Honolulu Office of Climate Change, Sustainability, and Resiliency and the 
State Public Utilities Commission (along with other agencies and commissions) can prioritize which 
loans and grants to implement first, based on climate impact. Coordination is necessary regarding 
which programs will be implemented by the City and which by the Hawai‘i State Energy Office 
(HSEO) and Hawai‘i Energy. The Department of Hawaiian Home Lands is involved in outreach and 
implementation for home land residents. 
 
Within Honolulu City and County, the Department of Community Services implements changes to 
building-related loan programs. The Department of Budget and Fiscal Services determines overall 
feasibility of loan and grant programs, based on the current city reserves and liquidity.  

  
4.3.5 Expedite building permitting 

Additional Context: The City of Honolulu currently has a policy for expedited permitting for 
alternative energy systems (Bill 58)202, but this legislation does not cover the buildings themselves. 
Hawai‘i statute (HRS §46-19.6) directs each county to have a procedure for priority processing of 
permits for LEED silver/green globe rated buildings.203 Currently, the Honolulu Department of 
Planning and Permitting (DPP) is in the process of updating its permit system,204 so the time is 
opportune for incorporating expedited permitting pathways. 
 
Best Practices 
 
Example: Miami 
Miami-Dade County has a Green Building Expedited Plan Review program, which expedites the 
plan review of energy efficient and environmentally friendly buildings. Newly constructed 
residential, commercial, and industrial buildings are eligible, and must be certified as a green 
building by the Florida Green Building Coalition, or the U.S. Green Building Council (USGBC). The 
program is limited to projects valued at $50,000 or more.205 
 
Example: San Diego, CA 
San Diego has a Sustainable Buildings Expedite Program, which provides for permit processing at 
least 25% faster than conventional review, 80% of the time. This expedited pathway is available for 
any development project incorporating sustainable design and materials, which exceeds the 
requirements in the CA state code.206 
 
Next Steps:  
The DPP can create an expedited permitting pathway for projects that demonstrate savings 
beyond energy code (new construction) or adoption of building performance standards (existing 
buildings). Once the DPP has restructured their permitting system, a 90-day review window could 
be applied to projects that meet energy efficiency and green building standards. For residential 
projects, one-time initial review could ideally be conducted within 60 days, similar to the one-time 
review process extended to one- and two-family projects in 2018.207 
 
Housing affordability standards can be incorporated as well, similar to Bill 7 (Relating to Affordable 
Rental Housing). This legislation requires permit review within 90 days, for buildings where 80% of 
units are rented to households earning 100% or less of the HUD Area Median Income.208 
Expedited permitting could also incorporate approval of renewable systems with Hawaiian 
Electric.209 Ideally, these expediting programs could be implemented without requiring additional 
funding. 
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Implementation: The DPP can create an expedited pathway for sustainable buildings. The 
guidelines should follow the LEED silver/green globe rating system in order to satisfy Hawai‘i 
statute (HRS §46-19.6). If city legislation is required, it could be combined with a permanent 
version of Bill 7, which is set to expire in 2024.210 

 
4.3.6 Access additional financing 

Additional Context: We recognize that there is a severe funding shortage for these types of 
initiatives. Therefore, we encourage the City and State to advocate for increased federal funding in 
order to meet the Honolulu Climate Action Plan and HCEI goals.  
 
The U.S. Department of Energy has several funding streams that can be accessed. The Building 
Codes Implementation for Efficiency and Resilience211 grant program is a competitive award, and 
applications are expected to be open by the end of 2022.  The funding enables sustained, cost-
effective implementation of updated building energy codes. Also covered are trainings and 
materials for builders and code officials, and addressing implementation needs in rural, suburban, 
and urban areas. The Energy Efficiency Revolving Loan Fund Capitalization Grant Program212 
provides capitalization grants to states to establish a revolving loan fund under which the state 
shall provide loans and grants for energy efficiency audits, upgrades, and retrofits. The overall goal 
is to increase energy efficiency and improve the comfort of building occupants. Applications are 
sent to open in the fourth quarter of 2022. The Energy Efficiency and Conservation Block Grant 
Program213 provides funding for state and local governments to act on improving energy efficiency, 
using tools such as strategy and programs, energy audits, financial incentives, building codes and 
inspections, energy distribution technologies, and on-site renewable energy. 
 
In addition, The Hawai‘i State Department of Economic Development and Tourism (DBEDT) 
currently issues green infrastructure bonds, in order to provide low-cost financing for renewable 
energy and energy efficiency measures.214 

 
Best Practices 
Example: Berkeley, California 
Berkeley is implementing microbond financing to increase community investment. Bond offerings 
will be priced at $100 or less.215 The funds will be used to raise money for public projects.216 

 
Example: Vancouver, Canada 
Vancouver has a 3% tax on properties considered “vacant”. Typically, these are non-primary 
residences that are not rented for at least six months out of the year.217  From 2017–2020, the first 
three years of the tax, vacant homes decreased from 2,193 to 1,627. This was accomplished with 
only a 1% vacancy tax.218 
 
Example: Connecticut 
Since 2011, the Connecticut Green Bank has directed $2.14 billion in capital to clean energy 
projects.219 One recent project was the Gateway at 570 State Street, Bridgeport, a mixed-use 
building with 30 residential units. This project received $500,00 in funding, via a two-year loan at 
2% interest. The building is owned by a non-profit neighborhood trust and is the first Energy Star 
Multifamily High Rise in CT.220 

 
Next Steps:  
The City and County of Honolulu, alone or in conjunction with the State of Hawai‘i, may apply for 
U.S. Department of Energy grants. To provide liquidity for retrofit and new construction loans that 
promote energy efficient and renewable practices, Honolulu can also create low-cost municipal 
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“green” or “carbon” bonds. By decreasing bond prices from the typical level of $1,000 to $100, 
citizens that would not normally invest in bonds are given this opportunity. Using social media 
could allow this program to reach a new generation of investors.  
 
Green banking is another initiative that can provide capital funding for sustainable projects. Loans 
can be provided to cover the cost of a building’s renewable energy system or efficiency 
improvements, with a loan period that allows the system to pay for itself in energy savings. Capital 
can be provided from investors and mission driven funds,221 and be directed to both private and 
non-profit developers. 
 
An additional source of funding can be a vacancy tax. Thousands of housing units in Honolulu are 
used only seasonally or as an investment property. Four percent of all housing units in Oahu were 
considered “seasonal” in 2017.222 Honolulu can create a “pied-a-terre” tax that recovers revenue 
for grant programs based on taxing non-primary residences. To this effect, a Honolulu City Council 
bill,223 active as of June 2022, would make “vacant residential” (properties unoccupied for six 
months of the year) a tax category. 
 
Implementation: The Honolulu Office of Climate Change, Sustainability, and Resiliency, in 
coordination with the Hawai‘i State Energy Office and the State Building Code Council, can apply 
for federal programs. The Department of Budget and Fiscal Services (BFS) is responsible for new 
municipal bond offerings for the City and would determine the appropriate tax rate for vacant 
properties. Together with the State Department of Economic Development and Tourism, BFS can 
also assist in implementation of green banking. Within BFS, the Real Property Assessment 
Division may identify vacant properties through the assessment process. The DPP may assist in 
vacancy compliance through its Short Term Rentals Division.  

 
5 EDUCATION 
 

5.1 Objectives 
 

Identify opportunities and encourage design professionals, contractors, and developers to utilize policies, 
national frameworks, and opportunities to reduce buildings’ operational energy use.  

 
5.2 Context 

 
During the development of this guidance document, stakeholders from the design and construction community 
communicated strong support for professional education. Potential training actions listed below may build upon 
existing training approaches in Hawai‘i. For example, the HSEO and Hawaii Energy currently host training on the 
building energy code224 and the Honolulu Resilience Office hosts community meetings on their programs225. 
Professional organizations (e.g., ASHRAE Hawai‘i226, American Institute of Architects (AIA) Honolulu227, USGBC 
Hawai‘i228, American Planning Association Hawaii Chapter229, Building Commissioning Association230) regularly 
host presentations and architects are motivated to attend to complete continuing education requirements for 
licensure231. The UH Outreach College holds a few short courses for architects and engineers with course fees 
subsidized by Hawai‘i Energy.232  Conversation with stakeholders indicated a need for training for decision 
makers on the need for climate action, financing energy efficiency retrofits, particularly in commercial buildings. 

 
5.3 Potential Actions 

 
5.3.1 Support AIA 2030 Commitment training 

The AIA 2030 Commitment233 is a set of standards and goals for reaching net-zero emissions by 
2030 for buildings in design. Coordinate with the AIA Hawai‘i and AIA Honolulu to determine 



 

EDUCATION 25 
 

highest priority training subjects and relevant format in conversation with design firms. Training 
subjects may include: signing the 2030 Commitment Letter; creating a sustainability action plan; 
recording and tracking predicted energy use intensity data in the national online reporting system, 
the Design Data Exchange (DDx); utilizing the webinars and guides, and office hours offered by 
AIA National. To minimize planning time and expedite training implementation, consider creating a 
curriculum based on existing webinars from AIA COTE chapters around the country or from AIA 
University (AIAU)234 followed by local live discussions. The AIA 2030 Commitment is further 
described in the appendix of this document.  
 
Best practice: Utilize existing educational resources from AIA National 2030 Commitment website 
online training and guides 235. The AIA Philadelphia 2030 Working Group236 hosts webinars on 
meeting the 2030 Commitment including energy modeling processes and contracts, integrated 
design, environmental design tools, collaborating with building performance specialists, simplifying 
solar energy analysis, and more. 
 

5.3.2 Support AIA Framework for Design Excellence training and awards 
Support AIA Framework for Design Excellence training and align architecture awards with the 
values in the AIA Framework for Design Excellence. 
 
Best Practice: The Common App237 is used nationally to simplify multiple award submissions with 
one set of data fields for performance metrics that reinforce the Framework for Design Excellence. 

 
5.3.3 Host training on new codes, policies, and incentives 

 
5.3.3.1 Host professional training on new building energy codes. The HSEO should continue to 

regularly offer training sessions238 on upcoming or newly adopted energy codes.  
 
5.3.3.2 Host professional training on new stretch codes to garner support for adoption and train 

design, construction, and reviewing professionals.  
 
Best Practice: Architecture 2030 Webinar on Zero Code239; AIA Central Valley 2020 webinar 
on “ZERO Code for California”240.  

 
5.3.3.3 Provide ongoing professional training and assistance on building energy benchmarking. The 

City and County of Honolulu Office of Climate Change, Sustainability, and Resilience should 
continue to host informational sessions on building energy benchmarking for the various 
audiences as the program expands.  
 
Best Practice: The New York City Benchmarking Help Center241 provides free training and 
one-on-one help navigating the ENERGY STAR Portfolio Manager to meet Local Law 84. 
 

5.3.3.4 Provide ongoing professional training and assistance on building energy auditing. The list of 
Hawaii Energy Clean Energy Allies242 may help locate energy auditing and commissioning 
professionals. Conversation with stakeholders identified a need for training for professionals 
who evaluate the energy efficiency of detached houses, such as raters for Home Efficiency 
Rating System243 and Building Performance Institute Certified Energy Auditors244.  
 
Best Practice: The New York City Retrofit Accelerator245 provides free, personalized guidance 
to make cost-saving, energy-efficiency, and water-efficiency upgrades to comply with Local 
Law 87 and Local Law 97. 
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5.3.3.5 Provide ongoing professional training and assistance on building (energy) performance 
standards.  
 
Best Practice: The New York City Retrofit Accelerator246 provides technical assistance on 
LL97 information and GHG emission calculator, technical primers, case studies, financing, and 
training247. 
 
The Urban Sustainability Directors Network hosted webinars on building performance 
standards with targets for existing buildings to reduce energy use, or GHG emissions. Target 
audiences included local governments, community, and industry professionals.248 The 
webinars and framework were developed for the American Cities Climate Challenge249. 

 
5.3.3.6 Provide training to officials (DPP) who review for compliance with the building energy code at 

the time of permitting, on using the building energy code performance path.  
 
 

5.4 Next Steps  
 

The Honolulu Office of Climate Change, Sustainability, and Resiliency may coordinate with the HSEO, 
Hawai‘i Energy, State Building Code Council, AIA Hawai‘i and AIA Honolulu, ASHRAE Hawai‘i, USGBC 
Hawai‘i, American Planning Association Hawaii Chapter, Building Commissioning Association and other 
professional organizations to determine highest priority training subjects including Architecture 2030, new 
codes, policies, and incentives. Together, they can determine relevant training formats, responsibilities, 
and schedules.  

 
6 FUTURE RESEARCH NEEDS  
 

The following section lists future research needs regarding climate change mitigation and adaptation in the built 
environment. 
 

6.1 Roadmap  
 

A roadmap is needed to meet the goals of Honolulu’s Climate Action Plan250, HCEI251, and the AIA 2030 
Challenge. This will project and benchmark progress toward targeted, incremental reductions in GHG 
emissions, from existing and new building operation and renewable energy production. A roadmap 
should build upon the Energy Efficiency Portfolio Standard requiring 4300 GWh of electricity savings by 
2030 (Act 155)252 and Transcending Oil report253, and quantify and provide guidance on strategies for 
emissions reductions over time from codes, energy conservation measures, retrofits, and renewable 
energy. A relevant example is New York City’s Roadmap to 80x50254.  A recent study255 of multifamily 
housing in Honolulu establishes energy use intensity targets, identifies effective energy efficiency 
measures, and achieves net-zero energy. Its information and replicable methods may be duplicated in a 
roadmap for Honolulu.  
       

6.2 Embodied and Sequestered Carbon 
 

Embodied carbon in the built environment is generated during the process of manufacturing, transporting, 
and installing construction materials. With increased operational energy efficiency, the impact of 
embodied carbon emissions in buildings becomes progressively more important. Currently nearly all of 
building materials in Hawaii are shipped long distances, creating a large carbon footprint256. Data is 
needed on the embodied carbon due to transportation of materials to Hawaii, which is not currently 
included in the continental US data referenced by lifecycle analysis tools and environmental product 
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declarations.  Embodied carbon can be decreased through a variety of different design and construction 
decisions: material selection (type and sourcing); project delivery method; on-site construction and 
installation methods; and project end of life outcome. Future research is needed on lowering embodied 
carbon, in both new construction and renovation projects. 

 

 
Figure 1. Embodied and operational carbon. Source: Created by AHL and used with permission. 

Sequestered carbon, conversely, is carbon that is removed from the environment through its presence in 
building materials. Using biogenic materials such as wood helps to remove carbon dioxide from the 
atmosphere.257 Implementation could involve versions of the traditional hale ku‘ai (shed or gable style), 
using guidance from the “Indigenous Architecture” section of the Honolulu Building Code.258 
 

 
Figure 2. Hale Ku’ai Gable Style typology. From the Honolulu Building Code, ROH Section 16-12.9(b)2. 
 
Please see the green concrete section of the appendix for more discussion on carbon sequestering 
materials.  
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6.3 Grid-Interactive Efficient Buildings 
 
Rather than focusing on an insular goal of creating net-zero buildings, grid-interactive efficient buildings 
serve the collective goal of decarbonizing the electric grid.259 More research is needed to determine how 
buildings in Honolulu can be used as grid assets, to help manage the bidirectional flow of energy. This 
will shift loads to match generation, reduce peak grid loads (thus reducing the need for larger 
infrastructure), and support grid stability and resilience.260 261 
 

6.4 Affordable, Equitable Housing 
 
Single family homes represent the largest housing segment (number of households) on O'ahu262. 
However, O'ahu's single family homes are also the largest average consumers of residential energy (both 
in total kwh and kwh per household)263, and continue to increase in price264. This brings about concerns 
over the affordability and carbon intensity of single family homes. In 2011, Kaupuni Village in Waianae 
became Hawai'i's first net-zero, affordable housing project265. This project serves 19 Native Hawaiian 
families through a partnership between federal, state, and local stakeholders, and assistance from federal 
and state agencies. 
 
In line with the Honolulu Climate Change Commission’s focus on social equity, research is needed to 
establish criteria for energy efficiency, to reduce energy bills for the residents of subsidized housing. In 
2008 Ameresco was selected by the Hawaii Public Housing Authority to provide energy services and 
efficiency-related capital improvements, at 67 sites throughout the state. Efficiency measures include 
high-efficiency water and lighting fixtures, and renewable technologies. Increased funding is necessary, 
to encourage implementation of energy efficiency and renewable measures, with cost premiums in 
subsidized housing.  

 
6.5 Adaptation to Climate Change 

 
Research is needed on adapting Honolulu’s built environment for projected climate change impacts, 
including rising sea levels, hotter temperatures, changing rainfall patterns, and tropical cyclones shifting 
northward.266 The AIA requires members to incorporate adaptation strategies to anticipate extreme 
weather events and minimize adverse effects on the environment, economy, and public health.267 
Hydrologic engineering studies, such as the U.S. Army Corps of Engineers’ flood risk study in 
Honolulu268, utilize rainfall intensity-duration-frequency (IDF) curves in their model analysis. Projected 
future climate-change shifted IDF curves and weather files (for simulating building energy requirements) 
are available through databases, such as Arup WeatherShift269, and were used in a Kapalama Canal 
study270. In addition, adaptation and resiliency plans from New York271, Boston272, and Chicago273 are 
references that can inform Honolulu’s forthcoming Climate Adaptation Plan.  
 
If the design and construction industry incorporate long-term climate projections, whether through 
standards, licensing, education, building codes, or zoning, critical infrastructure and community assets 
can become more resilient against climate hazards.274 Building energy modelers typically use weather 
files from 1976–2005 to project energy use275. There is a need for design and construction industries, 
academia, and professional licensing boards to reach a consensus on how to create and use future 
weather data. This data is used in simulations to size heating and cooling systems, or estimate annual 
energy use and thermal comfort276. 
 

6.6  Zoning 
 

Additional research is needed on zoning-related incentives for energy performance and sustainable 
design. Seattle’s Living Building Pilot program provides additional height and floor area ratio in exchange 
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for meeting the Living Building Challenge,277 and allows requests for additional departures from the 
Seattle Land Use Code through Design Review. Honolulu’s Land Use Ordinance already allows some 
energy-saving features to extend above the district height limit.278 Resolution 21-136, active in the 
Honolulu City Council as of June 2022, allows solar panels to extend 10 feet above the height limit of a 
building in zoning districts with a height limit of 60 feet or more. This can allow for useable shaded space 
for occupants, which does not add to the floor area of the building.279 Honolulu’s Transit Oriented 
Development program280, allows for zoning plans around HART stations that can incorporate biogenic 
carbon and the shaded areas described in Appendix A. 

 
6.7 Energy Code Compliance 

 
To demonstrate compliance with the Honolulu building energy conservation code, the licensed project 
design professional provides signature certification281, although more extensive requirements may be 
considered. Best practices that go beyond Honolulu’s current energy code compliance practices include 
air barrier testing, mandatory commissioning, performance testing, and staff dedicated solely to energy 
code compliance reviews282.  A city may also contract a consultant to review plans. The City of Santa 
Clara, CA, Building Division uses consultants to assist with reviews for 25–50% of their workload.283 
Resources and training would be needed to increase the capacity of DPP, and may be funded by a 
federal grant (see section 4.3.6 of this paper).   

 
7 O‘AHU DESIGN AND CONSTRUCTION STAKEHOLDER FOCUS GROUP 
 

Objectives  
The Honolulu Climate Change Commission pledged to center social equity in its recommendations and 
processes, and to engage with diverse voices in meetings and reports. This includes focused outreach, co-
development, and assessment of Commission products with organizations and communities that are 
disproportionally impacted by the topic. The emphasis is on engaging with frontline communities and 
underserved populations. To this effect, a virtual stakeholder discussion was held on May 14, 2021 to 
accomplish the following: (1) listen to diverse sectors in the development and review of this guidance document; 
(2) get feedback on the key recommendations; and (3) expand the Hawai‘i and O‘ahu context with local 
experience and expertise. A follow up internet survey was administered, to gather additional input from those 
who could not attend the virtual discussion. A second round virtual stakeholder discussions were held between 
July 7 and July 13, 2022 to provide written input to the revised guidance document. 
 
Identification of stakeholders. Stakeholders representing eight broad sectors on O‘ahu were identified: non-
profits; developers; construction industry; labor unions; architecture; government; academia; and 
community/advocacy. A total of 20 people attended the virtual discussion (six non-profit, one labor union, six 
government/academia, five developers, two construction). The survey was opened for one week and received 12 
additional responses (three labor union, three construction, two government, two developer, one 
community/advocacy, one architecture). After revisions, a selection of stakeholders from a few sectors were 
individually consulted to get additional feedback. A total of nine people, representing the government, non-profit, 
architecture, and construction sectors, attended the second round of stakeholder discussions. 
 
Discussion and survey themes and recommendations. The climate-related risks that most concerned 
stakeholders included: impacts of sea level rise on infrastructure; hurricane planning and response; heatwaves 
and corresponding energy use; flooding and wastewater management; and the unintended consequences of 
climate policies. Themes that emerged from the discussion and survey responses included: concerns about 
social and financial costs, and the associated challenge of limited resources; the importance of combining new 
development with infrastructure upgrades; the value of studies that determine the impact of new potential code 
requirements on different building types; mitigating energy costs for building operations; and the need for 
iterative evaluation and discussion of changes. Direct recommendations include: the need for disclosure of 
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emission and energy performance in the current building stock; common and transparent building standards; 
avoiding mandates and encouraging incentives; evaluation of recommended policies’ impact on low-income 
populations; and continuing education in construction sectors to support new standards and policies. With these 
considerations in mind, the guidance document was heavily revised to incorporate: (1) an assessment of 
operational carbon emission reduction policies from other cities; (2) guidance on creating policies and incentives 
to reduce embodied carbon from building construction; and (3) resources and recommendations for professional 
education on embodied and operational carbon emission reductions. 
 

8 CONCLUSION 
 

The urgent need to reduce and eliminate greenhouse gas emissions from buildings’ operation may be addressed 
through codes, policies, practices, incentives, and education. This paper provides potential actions and 
examples of best practices for consideration and possible implementation, by the City and County of Honolulu 
and its collaborators. 
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APPENDIX A—SUSTAINABLE AND RESILIENT DESIGN STRATEGIES  
 
The adoption of collective values in the design and construction of the built environment, driven by energy efficient 
design strategies, will support the climate and energy crisis solution. As architects, engineers, contractors, 
municipalities, nonprofits, community members, and neighbors, we have a collective responsibility to create the new 
norm of efficient energy usage. Its impact is directly related to the consequences of climate change, that affects the 
natural and built environment we inhabit. 
 
The prioritization of energy efficiency in the built environment works across many industries, to slow the effects of the 
climate crisis. Buildings with integrated passive and renewable energy systems will decrease operational costs. Low-
cost passive design allows inhabitants of the space to experience thermal comfort, as well as utilizing ecosystem 
services. Design that responds to both expected and unexpected conditions increases resilience, and provides a 
safer, more sustainable, and cost-effective built environment.   
 
Implement Sustainable Design Strategies on O‘ahu 
Implementation of sustainable design strategies will increase energy efficiency through no or low-cost passive 
strategies. Climatic specific design looks to the site of the project to take advantage of simple concepts such as 
natural lighting, ventilation, and elevation benefits. This decreases the space’s reliance on fossil fuel based energy, 
and reduces demand on the electricity grid. Vernacular architectural techniques, especially in Hawai‘i, can also be 
used to inspire innovative passive strategies as well as acting as a form of cultural preservation. Open houses 
promote convective airflow, which works to remove humidity from the skin through evaporative cooling, decreasing 
the need for electrically powered cooling devices. Lighter weight materials and thoughtful building designs store less 
heat, allowing houses to cool quickly after the sun sets.  Common design elements with energy efficient drivers 
include deep overhangs that wrap and shade homes, louvered windows that allow for views while promoting air 
movement, large surrounding shade trees, raised homes that can be situated on steep slopes and take advantage of 
trade winds, and large windows and lānais for increased daylighting and natural ventilation.284  
 

 
 
Figures 2 and 3. Tropical design strategies for low rise typology. Source: Created by AHL and used with permission. 
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Figures 3 and 4. Tropical design strategies for mid to high-rise typology. Source: Created by AHL and used with 
permission. 

Site orientation maximizes the environmental services of natural daylighting and trade winds. Minimizing east and 
west facing walls decreases sun exposure, and the consequent heat gain. Maximizing the south facing roof increases 
possible photovoltaic exposure. Canopy trees positioned on the south filter the summer sun and tall, narrow trees in 
the north filter the high morning sun and help to buffer wind. Raised buildings allow for increased ventilation 
throughout, and create a separation from the wet ground (depending on the microclimate). Solar heat gain may be 
blocked by large roof overhangs that shade low rise buildings, and awnings or sunshades on high rise buildings. 
Operable windows and louvered doors on at least two elevations create cross ventilation. In larger scaled buildings, 
open corridors and lounges are important for maintaining ventilation.  
 
Prioritize Shading for Community Gathering Spaces 
The built environment has a responsibility to its occupants to provide inhabitable areas that offer thermal comfort, 
clean air, and physical space conducive for community engagement. Embodied carbon from building materials can 
be partially offset with increased habitation of flora, and biogenic carbon. Reactivating spaces in existing structures 
can be done through adaptive reuse focused on providing shade and open, covered, gathering spaces for building 
occupants. 
 
Outdoor shading strategies, especially in our tropical climate, allow for more adaptable flex space within buildings, 
campuses, neighborhoods, and city centers. Shaded areas not only decrease the heat island effect but also 
encourage outdoor activities that lend to community participation, engagement, and stewardship.  
Creative shaded areas can be designed on various scales and levels of permanency. Using traditional typologies 
such as the Hale Ku’ai gable and shed style (see section 6.2) can promote Hawaiian cultural identity. 
 
Two important strategies for increasing shading on both existing and newly developed sites include plants and 
vegetation, and tensile shading structures. Proper location and selection of flora surrounding the built environment 
can reduce up to 25% of the cooling costs of the building’s operational loads. Branches and leaves provide shade, 
leaves help filter air pollution, and evapotranspiration from leaves cools surrounding air.285 The installation of tensile 
structures also can help create shading in outdoor areas. Their flexibility is enabled by the type of material used, 
adaptable anchor points, and the potential for adjustment during different times of the year. These types of shading 
structures can be installed on existing projects, but can also be fully integrated as a potential design feature of the 
site, with upfront planning during the design process.  
 
Material Selection and Construction Strategies  
These sustainable design strategies exist for the physical design of the building and also in the material selection and 
project delivery method. Materials with inherently lower embodied carbon can be substituted for the traditional and, in 
many instances, can be of comparable price and availability. Utilizing local materials helps promote circular 
economies, and reduces transportation impacts.  
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One-time use materials have an abrupt end of life, that results in their disposal into waste streams. In 2017, the U.S. 
generated 569 million tons of construction and demolition (C&D) debris. Redirection of this material decreases the 
environmental impact associated with the extraction and consumption of natural resources. Sustainable materials 
management (SMM)286 can help to divert C&D materials out of waste streams by redefining them as new 
commodities. Additional benefits of SMM include decreased project expenses, decreased environmental impacts 
from waste disposal facilities and virgin material extraction, conservation of landfill space, increased employment 
opportunities, and economic activity. Sustainable material use can be exercised through source reduction, salvaging, 
or the recycling and reusing of existing material.287 
 
Source reduction prevents waste from being generated in the beginning of the life cycle of a building. Examples of 
this approach include preserving existing buildings over new construction, designing adaptable buildings to extend 
their lifetime, utilizing construction methods that facilitate the reuse of materials, applying alternative framing 
techniques, and reducing interior finishes. Purchasing agreements with suppliers can also be adapted to prevent 
excess material and packaging, during transportation and site arrival.288 
 
Green Concrete 
Concrete is the second most used material on the planet after water,289 and is the second largest industrial source of 
carbon dioxide in the world.290 In addition to its extractive manufacturing process, its transportation to site is another 
source of carbon emissions, adding to the material’s embodied energy.291 This distance is increased by the 
geography of our island state.  
 
Carbon-sequestering concrete is an opportunity to redefine the procurement of raw material extraction required for 
concrete. Hawai‘i and New York292 implemented requirements for procuring low-carbon or carbon-sequestering 
concrete for state projects. In Hawai‘i, Section 601: Structural Concrete of the DOT/State Projects Special Provisions 
2005 Standard Specifications293 was updated on July 10th, 2020. Revisions to the section included the requirement to 
reduce the embodied carbon footprint of concrete, through carbon dioxide mineralization technology, supplementary 
cementitious materials (SCMs), or other methods. 
 
Carbon-sequestering concrete demonstrations include a 2019 HDOT pour of 150 cubic yards of concrete by 
CarbonCure Technologies Inc., which showed a reduction of 1,500 pounds of carbon dioxide, offsetting the 
emissions from 1,600 miles of highway driving.294  The injection of waste carbon dioxide, usually from a gas company 
or power plant, is injected into a wet concrete mix, forms calcium carbonate, and replaces some of the cement while 
maintaining strength requirements.295 The carbon-injected concrete is projected to reduce embodied carbon by 25 
pounds per cubic yard.296 
 
Use of iterative embodied energy tools are encouraged to inform decision making throughout the entire design 
process. Building information modeling (BIM) techniques and lean construction methods can detect and reduce 
material waste in projects. Better visualization increases accurate estimations of material use and cost, while 
reducing the number of errors made on site. 
 
Generate On-site (and Off-site) Renewable Energy  
In addition to sustainable design strategies, which help to satisfy a low energy budget while preserving comfort, the 
generation of on-site renewable energy furthers the impact of the building from energy efficient to zero-net-energy 
(ZNE).  Some forms of renewable energy being generated on the Island of O‘ahu include solar, wind, ocean, biofuel, 
and waste-to-energy.297  
 
Resilient Design for O‘ahu’s Buildings  
Resilience is defined by the O‘ahu Resilience Strategy as “the ability to survive, adapt, and thrive regardless of what 
shocks or stressors come our way”. These shocks (“events which occur rapidly and unexpectedly”) and stressors 
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(“on-going strains on society that gradually sap community strength”) create vulnerabilities that detract from strong 
community culture, values, and experiences.298  
 
The top identified shocks on O‘ahu in 2019 include the following.299 

1. Hurricanes  
2. Tsunamis 
3. Infrastructure Failure 
4. Rainfall Flooding  
5. External Economic Crisis 
6. Heat Waves 

 
The top five identified stressors on O‘ahu in 2019 include the following.300 

1. Cost of Living  
2. Aging Infrastructure 
3. Climate Change Impacts 

a. Rising Heat 
b. Sea Level Rise  

4. Lack of Affordable Housing  
5. Overreliance on Imports 

 
New builds and existing retrofits must look at these challenges in order to help increase the resiliency of O‘ahu. 
Design and selected materials can help coastal areas be better prepared for sea level rise, flooding during heavy rain 
showers, increased threat of hurricanes, and extreme summer heat. A more equitable distribution of affordable 
housing in urban regions can decrease the cost of living for many residents, while offering increased public 
transportation options and shorter commutes to work. Prioritizing the use of local building materials, local AEC 
businesses, and SMM cuts back on the industry’s contribution to GHG emissions and reduces our reliance on 
imported goods.  
 
Regenerative Buildings 
Regenerative architecture is the “practice of engaging the natural world as the medium for and generator of the 
architecture focused on: conservation and performance through decreased environmental impacts of a building”.301 A 
refocus on the place and site of the specific built project allows designers and stakeholders to understand the natural 
and living systems in the design. A regenerative practice follows the approach that the production output is “greater 
than the net input of resources into the system”.302  In terms of architecture it means a surplus of food, clean water, 
and energy post consumption as well as a richer diversity than was there previously.  
 
Preparing to adapt both new and existing spaces, aftershocks and stressors, is especially important. Exploring 
questions such as “What can be done differently?” and “How do we want to rebuild?” can be a great exercise, in 
beginning to examine both mitigation and resilient strategies. Regenerative buildings are inherently more self-
sustaining and resilient, because of their formation from mutually supportive relationships. A dependence on the 
landscape and biosphere of the site, and a core belief in recycling resources, helps to create a circular process loop. 
This type of process contrasts strongly with the traditional degenerative process, where energy and resources are 
taken from the outside environment and produce a large waste output.  
 
In recognition of the gravity of the architects’ opportunity, the AIA issued a “Framework for Design Excellence”, which 
outlines the defining principles of good design in the 21st century. Comprised of ten concepts and accompanied by 
searching questions, the framework seeks to inform progress toward a zero-carbon, equitable, resilient, and healthy 
built environment. These principles are meant to be carefully considered by designers and architects at the initiation 
of every project and incorporated into the work as appropriate to the project scope. The framework is intended to be 
accessible and relevant for every architect, client, and project, regardless of size, typology, or aspiration. 
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Response to New Water Challenges  
The average Hawaiian resident uses 144 gallons of water per day at home.303 Here in Hawai‘i, this valuable resource 
has been filtered through porous volcanic rock for up to 25 years and is held in aquifers.304 In light of the Red Hill 
crisis, the protection of Hawaii’s wai must be acknowledged and addressed.305 For more information, please refer to 
the “One Water” document that “promotes the management of all water within a specific geography—drinking water, 
wastewater, stormwater, greywater—as a single resource”.306  
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