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UNCOMMON EXPERTISE. UNMATCHED IMPACT.
For more information, visit communityp.com.

Established in 1974, The Community Preservation Corporation (CPC) is a nonprofit affordable housing and 
community revitalization finance company that believes housing is central to transforming underserved 
neighborhoods into thriving and vibrant communities. 

CPC’s Sustainability Platform was formed in 2008 to carry out the organization’s energy efficiency and  
de-carbonization initiatives. Since launching the Sustainability Platform, CPC has financed hundreds of 
energy efficient, multifamily projects and is committed to supporting the development of high-performance 
affordable housing. CPC is one of the first real estate nonprofits in the United States to achieve carbon 
neutral operations. In February 2020, CPC – carrying a AA- Issuer Credit Rating from S&P – issued its 
inaugural public offering of Sustainability Bonds, one of the largest bond sales completed by a Community 
Development Financial Institution (CDFI). CPC will deploy the capital raised in furtherance of its nonprofit 
mission of investing in affordable and sustainable multifamily housing. 

During the creation of this guide, COVID-19 rapidly became a global health crisis, drastically affecting the 
health, safety, and stability of communities worldwide. Underserved communities, particularly those of color, 
often suffer far deeper impacts during times of crisis due to pre-existing social and economic disparities. 
As the COVID-19 outbreak continues, communities of color are experiencing significantly higher rates of 
infection, hospitalization, and mortality.  

The disparities that have deepened the pandemic’s impact, such as a lack of access to affordable housing, 
man made environmental hazards (i.e. proximity to transit depots and highways) that lead to a prevalence 
of preexisting medical conditions (i.e. increased asthma rates), and lack of economic opportunity are also 
contributors to another crisis disproportionally affecting underserved neighborhoods — climate change.

We invite you to join us in exploring how we can use the lessons learned through the COVID-19 recovery 
process to simultaneously advance the climate agenda. Our initial thoughts:

•	 Affordable, resilient housing is essential to mitigating the impacts of health, economic, and 
environmental crises. 

•	 The impacts of a crisis are not felt equally – programs that support low- and middle-income families 
and address racial inequality must be part of any long-term solution.

•	 Economic recovery programs should focus on moving toward clean energy by supporting innovation 
and workforce development that accelerate the low-carbon transition. 

•	 A transition toward a carbon neutral economy and building stock provides a significant opportunity  
for upward mobility. Communities that have historically been marginalized should be prioritized as  
part of any transition.

http://communityp.com/


INTRODUCTION
In 2017, with the help of our partners in the affordable housing ecosystem, CPC developed  
the Underwriting Efficiency Handbook (the Handbook) as a free resource to support lenders  
in their efforts to incorporate energy efficiency into first mortgage financing. The Handbook 
outlines the benefits for both lenders and building owners of implementing different levels  
of energy efficiency and water conservation measures, including enhanced financial stability, 
tenant satisfaction, and improved property condition. The Handbook successfully advanced  
the conversation around incorporating savings from energy efficiency improvements into the 
underwriting process, helping to improve the financial and physical health of the buildings  
and communities in which we live and work.

GUIDE OVERVIEW
Designing, financing, and constructing multifamily buildings to be highly energy efficient 
represents an enormous opportunity to improve the quality and resilience of the building stock, 
lower operating expenses, and reduce greenhouse gas emissions, while providing long-term 
value to building owners, tenants, and municipalities. 

In order to distinguish the long-term value of highly energy efficient multifamily housing, we  
have created this guide — Financing High-Performance — as a supplement to our original 
Handbook.  This guide is designed for multiple stakeholders within the multifamily ecosystem 
who may interact or overlap throughout the building lifecycle including lenders, owners and 
developers, appraisers, insurers, policy makers, as well as city, state, and municipal housing 
finance agencies. Our goal is that this guide serves as a helpful resource for all stakeholders  
when confronted with high-performance projects that do not conform to ‘conventional’  
practices. By better understanding how high-performance projects operate in the real world,  
and the non-energy benefits that add value to the physical asset and the lives of the tenants and 
communities the projects serve, we hope to help overcome incremental first cost barriers that 
prevent wider adoption of high-performance design principles in the affordable housing sector. 

FOCUS ON NEW CONSTRUCTION
We recognize there is still a gap to be addressed, specifically regarding the challenges of  
high-performance retrofits. Due to the complexity of retrofits and the lack of supportable data  
at this time, we are focusing on new construction in this guide, and will explore opportunities  
to cover retrofitting to high-performance design standards in a future supplement.
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HOW TO USE THIS GUIDE
This guide is laid out in chapters that align with the 
multifamily building lifecycle. Each section can be read  
on its own or as a preface to subsequent sections.

GLOSSARY
For any definitions not provided in the text, there is a 
glossary of key terms and concepts at the end of the guide. 
In the digital version of the guide, key terms are underlined 
and hyperlinked to the glossary. 
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1 	 WHAT IS A HIGH-PERFORMANCE 	 Page 6 - 7
	 BUILDING?

2 	 GROWING INTEREST IN 	 Page 8 - 13
	 HIGH-PERFORMANCE BUILDINGS	

3	 FINANCE + BUILD 	 Page 14 - 19

4	 OPERATE + MAINTAIN 	 Page 20 - 23

5	 APPRAISE + RESELL 	 Page 24 - 27 

6	 BUILDING FOR THE FUTURE 	 Page 28 - 31



5 •     F I N A N C I N G  H I G H - P E R F O R M A N C E

FINANCE
AND BUILD

APPRAISE
AND RESELL

 BUILDING FOR 
THE FUTURE

OPERATE 
AND MAINTAIN

MULTIFAMILY ECOSYSTEM

Lender

Owner/Developer

Property Manager

Insurer

Appraiser

Housing Finance Agencies

LIFECYCLE OF THE BUILDING
Lenders, owners and developers, appraisers, insurers, and city, state, and municipal housing 
finance agencies – these multifamily housing stakeholders have an important role to play in 
the adoption of high-performance principles.

Taking a look at the lifecycle of a multifamily building, there 
are numerous stakeholders that affect how a building is 
financed, built, operated and maintained, and appraised. 
By examining how each stakeholder within this ecosystem 
influences the quality and condition of the housing stock, 
we demonstrate how early design choices, and the building 

principles incorporated, affect financing decisions, operating 
and commissioning costs, and the overall long-term value 
of the property given a changing regulatory and policy 
environment as many cities and states transition to a low-
carbon economy. 
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WHAT IS A HIGH-PERFORMANCE 
BUILDING? – A PRIMER

Combined with careful installation, initial and ongoing 
commissioning, and systems monitoring, these buildings 
reach well beyond standard code-built buildings as well 
as most points-based certification criteria to optimize 
performance. 

High-performance buildings improve the efficiency 
of  HVAC systems, enhance durability and resiliency, 
and optimize comfort for tenants. Through intentional 
design and careful installation, a continuous air-barrier 
and insulation serve to reduce air, moisture, and pest 
infiltration as well as decrease external noises and 
smells. Improvements to the building envelope, energy 
efficient windows, strategic use of solar gain and shading, 
and limited thermal bridges better equip buildings to 
sustain comfortable indoor temperatures. As a result of 
the specialized mechanical ventilation systems, high-
performance buildings have the ability to improve indoor 
air quality, potentially ameliorating the health and well-
being of tenants.

Passive House,1 Net Zero Energy (NZE) and Net Zero  
Carbon (NZC) are examples of high-performance building 
types and show how design and energy choices can 
improve comfort, resiliency, and operating expenses.  

High-performance buildings utilize a set of key design 
principles that optimize all major building systems to 
achieve superior energy efficiency, durability, and comfort. 
These buildings not only reduce overall operational energy 
and water consumption, they also cut utility costs for 
building owners and tenants, helping to improve cash flow 
and preserve long-term affordability.  

These principles are derived from performance-based 
design standards and certification programs and include:

•	 Highly insulated, thermally broken, airtight 
envelope

•	 Continuous fresh air intake and balanced 
ventilation with heat recovery / energy recovery

•	 High-efficiency heating and cooling systems 
appropriately sized to the conditioned space

•	 Prioritization of electric-powered heating 
ventilation and air conditioning (HVAC) and 
domestic hot water (DHW) systems, or electric-
ready systems design

•	 High U-value windows (double- or triple-pane) 

•	 Potential integration of on-site renewables

Before we explore the advantages of adopting these principles, we must first  
define “high-performance.”
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There are many approaches to achieving high-levels of energy efficiency. The  
example shown here is for illustrative purposes and should not be interpreted as  
the only approach to achieving high-performance.

HIGH-PERFORMANCE BUILDING

In NZE buildings, the energy use is equal to or less than 
the energy supplied to the building by renewable sources, 
either on-site or off-site, on an annual basis.2 NZE buildings 
can further achieve energy independence with the 
addition of smart inverters and/or on-site energy storage 

to enable systems to run even when the grid is down. NZC 
buildings go one step further in ensuring all energy used 
by the building comes only from renewable sources; these 
buildings use only carbon-free electricity to supply heating, 
cooling, domestic hot water, ventilation, and lighting.
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U.S. CITIES AND STATES RAPIDLY ADOPTING  
LOW CARBON GOALS 
A number of cities and states have set ambitious clean 
energy targets, requiring a certain amount of their energy 
be produced from renewable, carbon-free sources. In  
2019, states made more clean energy pledges than had ever 
been committed to before, with many aiming to become 
carbon neutral in the coming decades. As noted by the 
World Resources Institute (WRI), constituents were at the 
root of the groundswell; “public concern about the current 
and future effects of climate change drove much of this 
action, making goal-setting a legislative priority for many 
governors.” 4

CHANGES IN CODE 
Because the energy demand of buildings is so large, 
designing and constructing energy efficient buildings is a 
“cost-effective way for cities and local governments to cut 
carbon emissions, eliminate energy waste, improve comfort 
and health for building occupants, and increase housing 
affordability by reducing the ongoing energy burden for 
owners and renters.” 5

The United States’ model energy code — the International 
Energy Conservation Code (IECC) — establishes minimum 
efficiency standards for new construction (walls, floors, 
ceilings, lighting, windows, doors, duct leakage, and 
air leakage).6  Every three years, the IECC is updated to 
incorporate new building technologies and practices. 
Improvements in energy efficiency have led to emissions 
reductions in the residential and commercial sectors by  
17 percent and 11 percent, respectively, since 2005, largely  
a result of changes in energy and building codes.7 

GROWING PRESSURE TO REDUCE  
RELIANCE ON FOSSIL FUELS
Buildings in the residential and commercial sectors account 
for nearly 40 percent of the energy used in the United 
States.3 Likewise, these types of buildings account for as 
much as 70 percent of carbon emissions in cities, drawing 
critical awareness to the importance of better building 
performance. 

The growing pressure to reduce energy consumption, 
minimize our reliance on fossil fuels, and make buildings 
more resilient to extreme weather-related events is spurring 
an increase in demand for energy efficient, all-electric 
buildings. States across the country and nations worldwide 
are rapidly adopting renewable energy and carbon neutral 
goals. Utilities are increasingly committed to transitioning 
to carbon-free electricity production. Energy codes and 
green building standards are evolving and transforming the 
way we approach design and construction.

Ensuring that the new multifamily building stock is 
significantly more energy efficient through high-
performance design measures offers cities and states an 
opportunity to make meaningful reductions in their energy 
use and greenhouse gas (GHG) emissions, safeguarding 
quality, affordable housing for low- and middle-income 
communities, and resilient cities for future generations. 

The transition to a low-carbon economy is creating a regulatory and policy environment  
in which high-performance is the new baseline.  

INDUSTRY EVOLUTION AND THE  
GROWING INTEREST IN  
HIGH-PERFORMANCE BUILDINGS

HIGH-PERFORMANCE 	 GROWING INTEREST	 FINANCE +	 OPERATE + 	 APPRAISE + 	 BUILDING FOR
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As the energy code evolves, the incremental cost of building 
to high-efficiency standards will come down. In 2019, we 
saw a number of jurisdictions leapfrogging the model energy 
code creating their own “stretch codes” and advancing local 
regulations beyond the minimum standards, including a 
number of codes approaching net zero. 

UTILITIES AND INFRASTRUCTURE
A number of investor-owned utilities have also taken  
steps to reduce their reliance on fossil fuels. Duke Energy, 
one of the nation’s largest electricity producers, for 
example, committed to achieving net zero carbon emissions 
by 2050, joining more than three dozen other major 
utilities in establishing clean energy goals. These pledges 
demonstrate that power companies are beginning to shift 
their businesses towards low-carbon energy production. 

Utilities are also embracing demand response programs 
to better manage short-term energy supply challenges by 
optimizing grid operations and resources. Demand response 
is a way to reduce the stress on the grid by incentivizing 
voluntary reductions or shifts in energy consumption. The 
avoided load for a single location may be small, but when 
many customers participate, it can result in a significant 
energy demand reduction for the utility.

Special Report on Global Warming of 1.5 °C
The Intergovernmental Panel on Climate  

Change (IPCC), an intergovernmental body of 

the United Nations, released the Special Report 

in October 2018. To avoid catastrophic climate 

change, the report makes an urgent call to limit 

global temperature increase to 1.5°C (2.7°F)  

above pre-industrial levels. Today, we are already 

feeling the effects of 1.1°C, meaning that the 

window for achieving our target and avoiding the 

most catastrophic impacts of climate change is 

rapidly closing.

Keeping global temperature rise at or below 1.5°C 

requires cutting global greenhouse gas emissions 

45 percent below 2010 levels by 2030, and reaching 

net zero by 2050. Climate-related risks to health, 

livelihoods, food security, human security, water 

supply, and economic growth are projected to 

increase with global warming. Climate-related 

risks are generally higher at lower latitudes and for 

disadvantaged people and communities.

Brooklyn , NY
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Climate Leadership and  
Community Protection Act 
In 2019, New York State passed the Climate 
Leadership and Community Protection Act (CLCPA), 
a historic climate law that puts New York on a path 
to reach net zero greenhouse gas emissions by 
2050. The legislation has also established ambitious 
renewable energy targets, requiring 70 percent of 
the state’s energy needs be met through renewable 
sources by 2030, and for the electric grid to be 100 
percent carbon-free by 2040. The Act also includes 
several environmental justice components, including 
a requirement to direct at least 35 percent of the 
program’s benefits to disadvantaged communities.

Climate Mobilization Act
In 2019, New York City passed the Climate 
Mobilization Act (CMA), a suite of legislation aimed 
at reducing greenhouse gas emissions from the city’s 
building stock by 40 percent by 2030 and 80 percent 
by 2050. The cornerstone of the new legislation is 
Local Law 97 (LL97) which places limits on carbon 
emissions for energy use in covered buildings greater 
than 25,000 square feet for ten building types 
beginning in 2024 and becoming more rigorous over 
time. Each metric ton of carbon  
dioxide equivalent (CO₂e) emitted over the building’s 
established cap will be fined $268. There are 
currently exemptions for buildings with rent- 
regulated units; these building owners must instead 
implement low-cost energy saving measures.

NEW REQUIREMENTS OF CAPITAL SOURCES
Another factor influencing demand for high-performance 
buildings is the increasing stringency of requirements  
from capital sources to reduce climate related-financial risk 
and better align borrowers with future carbon regulation. 
Many housing finance agencies (HFAs) providing low-
cost capital to developers of multifamily affordable 
housing nationwide require that new construction and 
substantial rehabilitation projects meet some threshold 
of improved energy efficiency, and these standards are 
becoming increasingly more rigorous. For example, 
Enterprise Green Communities (EGC), a common standard 
for green affordable housing construction in the U.S., 
released new criteria in 2020 that aims for all-electric 
ready, climate-resilient, zero-emission affordable housing 
nationwide. Twenty-seven states and Washington, D.C. 
currently incentivize or require that affordable housing 
developments receiving public funds comply with the 
new criteria. For example, New York City’s Department of 
Housing Preservation and Development (HPD), the largest 
municipal housing agency in the nation, requires that all 
new construction and substantial rehabilitation projects 
receiving its funding comply with the New York City 
Overlay of the EGC certification criteria, which is adapted 
for New York City’s unique environment.

There is significant opportunity for energy efficiency 
improvements in the residential and commercial sectors, 
and the mortgage market has tremendous power to  
drive demand for low-carbon, resilient buildings which 
produce positive economic returns, reduce financial risk, 
and benefit the environment and communities. When 
lenders take energy efficiency into consideration, they tap 
into new markets and grow their portfolios, reduce the  
risk of default,8  deliver cost savings to owners and tenants, 
and help combat climate change and its impacts. 
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RISK MITIGATION 

Risks Related to the Transition  
to a Low-Carbon Economy
The Task Force on Climate-related Financial Disclosures 
(TCFD) recognizes climate change as a “systemic risk  
to the financial stability of the global economy.”9  
Financial institutions are facing increasing pressure over 
the link between climate-related risks and fiduciary duty. 
Likewise, investors are increasingly looking for investments 
that offer environmental and social impacts in addition  
to financial returns. 

Carbon regulation has the potential to drive up the cost  
of fossil-fuel-based energy, and owners and lenders  
are exposed to these risks through their investments and 
loans. How the multifamily ecosystem quantifies the 
financial implications of climate-related risk will influence 
how quickly the industry adopts low-carbon solutions, and 
will require the multifamily ecosystem to reevaluate the 
way housing is constructed. Emerging carbon regulation 
could be the catalyst that shifts the market; as lenders and 
developers begin to account for climate-related risks in 
their project proformas, high-performance will become the 
new baseline. 

There are operational steps lenders can take to incorporate 
the cost of carbon when making choices about capital 
investment and estimating costs throughout the investment’s 
lifecycle. The application of an internal carbon price (ICP) —  
a hypothetical price per ton of carbon — can serve as  
a tool to evaluate investment and lending opportunities by 
translating carbon risks into financial costs or savings. 

Risks Related to the Physical Impacts  
of Climate Change
The physical risks of a changing climate are becoming 
prevalent. As average global temperatures rise, we will see 
an increase in the frequency and the severity of weather 
events such as hurricanes, forest fires, and floods, costing 
American tax-payers billions of dollars annually. The National 
Oceanic and Atmospheric Administration (NOAA) found 
that 2019 was the fifth consecutive year in which ten or 
more events costing $1 billion or more impacted the United 
States.10  In addition to destroying property and natural 
habitats, these events resulted in the deaths of hundreds  
of people and had significant local economic effects. 
Research shows that U.S. taxpayers save an average of $6 
for every $1 the federal government spends on mitigation 
activities such as elevating homes and strengthening 
infrastructure.11 Nations are preparing for longer-term  
shifts in climate patterns that may cause sea level rise 
and chronic heat waves. Given the increasing frequency 
of natural disasters and the increasing cost of disaster 
recovery, resiliency and mitigation actions are critical for 
saving money, property, and, most importantly, lives.
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The IECC 2009 removes 
several loopholes, 
raising energy efficiency 
standards by more than 
15% compared to the 2006 
edition of the code

The 2012 IECC raises 
energy efficiency 
standards by 
approximately 15%  
over the 2009 edition  
of the code

IECC approves gains in 
energy efficiency of only 
1% from the 2012 edition; 
however, it established a new 
Energy Rating Index (ERI) 
compliance pathway giving 
building professionals more 
flexibility to achieve energy 
efficiency

California  
(50% by 2030)

Vermont  
(75% by 2032)

Hawaii  
(100% by 2045)

District of Columbia  
(50% by 2032)

New York  
(50% by 2030)

Oregon  
(50% by 2040)

2009 2012 2015 2016

U.S. STATES CLEAN 
ELECTRICITY 
COMMITMENTS

Executive Order

Enacted Legislation

Source: World Resources Institute (WRI) 
* Applies to large investor-owned utilities

UNITED STATES CLEAN ELECTRICITY 
COMMITMENTS AND CODES

CLEAN ENERGY GOALS 
As of late 2019, fifteen states (and Washington, D.C.  
and Puerto Rico) have set official targets to source  
at least 50 percent of their electricity from zero-carbon  
sources. These areas represent 28 percent of all U.S. 
electric power demand, up from 17 percent in 2018.

While the targets appear similar, the approaches to meeting 
them vary. Differences in market structures, existing energy 
infrastructure, access to new sources of renewable energy, and 
regulatory environments will determine the ways that states 
carry out their low-carbon transitions.

INTERNATIONAL ENERGY CONSERVATION CODE (IECC) 
The IECC is referred to as America’s model energy code because building codes are state laws; 
there is no national building energy code. Regardless of when any state adopts a code, every three 
years, officials from municipalities across the country vote on proposed changes to the IECC to 
incorporate new building technologies and practices. This is done to ensure that new residential 
and commercial buildings meet modern-day minimum levels of safety and energy efficiency.
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California  
(100% by 2045)

New Jersey  
(50% by 2030)

IECC approves gains in 
energy efficiency of  
~2% from the 2015 edition

California Title 24-2019 
becomes the first state 
code in the country to 
require solar panels and 
nearly net zero levels 
of energy consumption 
in all new homes and 
multifamily buildings

NYSERDA develops 
NYStretch, an above- 
code standard providing 
savings of ~12% over  
the 2020 New York State 
Energy Conservation 
Construction Code 
(NYSECC)

New York City Energy 
Conservation Code 
brought up to date with 
the NYSECC and also 
aligns with NYSERDA’s 
NYStretch

IECC approves gains in 
energy efficiency of 10% 
from the 2018 edition –  
the second greatest 
improvement in a decade

Colorado  
(100% by 2050*)

New York  
(100% by 2040)

Maine  
(100% by 2050)

Nevada  
(100% by 2050)

Puerto Rico  
(100% by 2050)

Maryland  
(50% by 2030)

Washington  
(100% by 2045)

New Mexico  
(100% by 2045)

District of Columbia  
(100% by 2032)

New Jersey  
(100% by 2050)

Connecticut  
(100% by 2040)

Virginia  
(100% by 2050)

Wisconsin  
(100% by 2050)

2018 2019 2020 2021

Carbon Neutral Buildings Roadmap
The New York State Energy Research and Development 
Authority (NYSERDA) is playing a key role in the transition 
to economy-wide carbon neutrality with the development 
of a Carbon Neutral Buildings Roadmap (Roadmap) that 
will be released in 2021. The Roadmap will assist the State 
in achieving its goal of a carbon neutral economy by mid-
century.  The Roadmap will provide direction to advance 
low-carbon buildings that are highly replicable, achieve 
superior energy performance, and are cost effective. One 
of the critical steps to a carbon neutral future is to achieve 
deep energy efficiency in buildings, with flexible and grid-
responsive loads supplied by renewable electricity. The 
clearest path today is built on full electrification of building 
systems, though renewable fuels may also play a role.
 
The first iteration of the Roadmap will include a high-level 
review of the State’s entire building stock, while focusing 
a deeper analysis on four building sectors: single-family 
homes, low- and mid-rise multifamily residential, low- and 
mid-rise commercial office, and higher education.
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INTEGRATED DESIGN – PLANNING AHEAD  
FOR GREATEST PERFORMANCE
The most important step toward achieving high-performance  
is bringing all parties involved in design and construction into 
an integrated design process. Garnering buy-in early on from 
the architect, engineers, general contractor, and their sub-
contractors, will ensure proper installation of systems and 
envelope components, coordination with consultants and 
testing schedules, and will help streamline sequencing to limit 
disruptions to construction timelines. Architects, consultants, 
and engineers should be communicating and coordinating with 
the general contractor and sub-contractors, who will ultimately 
be responsible for properly installing essential components  
of the HVAC systems and building envelope that will greatly 
impact the building’s performance. Early harmonization 
between these stakeholders will ensure an efficient installation 
and construction process.

FINANCE 
AND BUILD
The importance of integrated design, 
metering, project timelines, and  
subsidy in financing high-performance 
affordable multifamily buildings.

This coordination should include clear direction on the  
following questions:

•	 Is the building being built to a certification standard?

•	 Has the team chosen a heating and cooling system?

•	 Will centralized or decentralized systems be used?

•	 How does this factor into metering configuration? 

•	 Will utilities be directly metered or master metered and  
sub-billed to the tenants?

•	 Is heating and cooling ductwork separate from ventilation?

•	 Are ventilation rates specified?

•	 Are there window requirements?

•	 Has the architect detailed all thermally broken attachments?

•	 Has energy efficient common area lighting been included?  12Buffalo, NY
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Buffalo, NY

Accounting for these aspects of the project not only 
addresses existing conditions at the site but can guide 
how aggressively the projected performance can be 
underwritten. If the developer is not aiming to achieve 
a specific certification, it is important for the lender to 
review any current ASHRAE (American Society of Heating, 
Refrigerating and Air-Conditioning Engineers) standards 

Integrated Design in Practice
The type of HVAC systems chosen, in some cases, 

will dictate how the walls must be constructed. For 

example, does the building need to accommodate 

refrigerant lines for a variable refrigerant flow (VRF) 

system? Will room need to be left between floors for 

additional plumbing for gas-fired hydronic heating 

systems? Is a centralized heating and cooling system 

being installed or is there a preference to directly 

meter utilities?

Pounds of carbon dioxide (CO2) emitted per 
million British thermal units (Btu) of energy 

•	 Coal (anthracite): 	 228.6
•	 Coal (lignite): 	 215.4
•	 Diesel fuel and heating oil: 	 161.3 
•	 Gasoline (without ethanol): 	 157.2
•	 Propane: 	 139.0
•	 Natural gas: 	 117.0
•	 Renewable electricity (solar/wind): 	 0
•	 Electricity (based on source and location):      varies 

or similar modeling, as well as the owner’s projected 
costs. Lenders will need both projections to determine 
how the modeled consumption stacks up against current 
underwriting standards and what, if any, potential discounts 
will be placed on the modeled consumption and owner 
or energy consultant’s projected costs to determine how 
utilities will be calculated.

Source: U.S. Energy Information Administration (EIA).
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On-site Energy Generation

Envelope

Fuel Source

Mechanical Ventilation

ELECTRIC

Heating/Cooling

GAS

Heating

NET ZERO CARBON (NZC)

Unitized

               Non-Renewable 

• Co-Generated Heat and Power (CHP)

Renewable 

• Solar Photovoltaic (PV) 

 Centralized

• High E�cienecy 
Condensing Boiler

• Absorption 
Heat Pump

         Unitized 

• High E�cienecy 
Condensing Boiler

• Absorption 
Heat Pump

  Unitized 

• Mini-split 
Heat Pump

      Centralized

• Variable Refrigerant 
Flow (VRF)

• Geothermal Heat 
Pump (GHP)

• A building with 100% carbon-free 
operational emissions. 

• This can be achieved through 
all-electric systems reliant 
on a carbon-free electric grid, 
and/or through the purchase of 
carbon o�sets which provide 
support to  projects that reduce 
or mitigate greenhouse gases 
released into the atmosphere.

NET ZERO ENERGY (NZE)
• A building that generates as 

much energy on-site or nearby 
o�-site as it uses on an annual 
basis. 

• If a NZE building does not burn 
any fossil fuels on-site, its 
operations are likely NZC.

• Measure emissions annually 
and verify.

Resiliency

• Smart inverter allows building to 
access energy generated on-site 
even when the grid is down.

• Batteries or other energy storage 
allows building to store excess 
energy  produced on site for use 
on low-generator days or during 
major weather events.

• Energy Recovery Ventilation (ERV)
• Heat Recovery Ventilation (HRV)

• Energy Recovery Ventilation (ERV)
• Heat Recovery Ventilation (HRV)

Centralized

• Consider framing materials allowed by code 
and how to reduce conductivity

• Windows with higher U-value with thermal 
breaks at sill and frame

• Limit thermal bridging at slab and joints

• Detailed drawings to ensure proper installation
• Continuous insulation exceeding code
• Continuous air barrier and vapor barrier to 

control air in�ltration and moisture

Adapting the decision tree from The Affordable Housing Passive House Manual — created by Tim McDonald,  
President and CEO of Onion Flats — the following graphic emphasizes the importance of integrated, thoughtful design, 
outlining scope items and how they can best be incorporated to optimize the performance of the chosen systems.

Passive House Standards focus on envelope first and size systems to fit the resulting internal loads based on the level  
of airtightness and insulation. Design driven by the power source and system type seeks to fit the envelope to the heating 
and cooling demand.

Approaching a new construction project from this perspective allows for the freedom to make design changes later on but provides a starting 
point based on what the building achieves in performance from the heating systems and any on-site renewable energy generation.

HIGH-PERFORMANCE DESIGN CHOICES
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Buffalo, NY

Owner vs. Tenant Metering Considerations

•	 The utility expenses used in underwriting are based on 
the owner paid costs as the lender is primarily interested 
in the owner’s ability to repay the loan. There are three 
major adjustable costs that lenders consider when 
underwriting a deal: Heating, Electricity, and Water/
Sewer.

•	 The way these operating expenses are billed affects 
the calculation used to determine “savings” as a 
way to increase NOI. If all expenses are paid by the 
owner, the lender can take all of the improved systems 
performance into account. If utilities are billed directly 
to the tenants, there are fewer opportunities for  
the owner to demonstrate where they will recapture 
their investment in improved performance. These 
considerations are important to understand as they 
affect property cash flow and, consequently, the 
amount of debt the project can take on.

•	 The above highlights the importance of setting fair and 
appropriate utility allowances given the new systems 
and resulting metering configurations. The way utilities 
are metered and billed could create a lock-out for future 
operational improvements. This needs to be thoughtfully 
considered as changes to tenant utility allowances can 
be challenging in certain markets.

FINANCING AND THE FINANCIAL  
VALUE PROPOSITION 
When look at a multifamily building through the lens of  
a lender, the building is broken down into component parts; 
in addition to units of housing, it becomes an asset made  
up of income and expense line items that must be vetted 
and assessed by the risk they pose.

INTEGRATING IMPROVED PERFORMANCE  
INTO THE FIRST MORTGAGE

Efficiency Increases Cash Flow

•	 Drawing from the Underwriting Efficiency Handbook,  
we know that one of the only practical ways to increase 
Net Operating Income (NOI) when rental income is 
capped by the market or rent regulations is to reduce 
expenses. Since many expenses are fixed, that leaves 
maintenance and operations costs as a lever to increase 
cash flow.13 (See the graphic below).

What are Maintenance and Operations  
(M&O) Standards?

•	 M&O Standards are used by lenders in project 
underwriting to estimate annual building operations and 
maintenance costs.

•	 M&O Standards are usually calculated based on 
income and expense (I&E) reporting from properties in 
a lender’s portfolio. A lender may replace certain line 
items if documentation (such as appraisals or utility bills) 
give a more accurate picture of a particular building’s 
performance.

Supportable
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Income
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Other
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Other
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The Benefits of Higher NOI: Efficiency reduces utility bills, maintenance costs, and vacancy, thereby increasing 
NOI and value. Underwriting a portion of projected energy savings supports additional private loan proceeds to 
finance improvements while reducing the need for public subsidy dollars. Efficiency savings beyond conservative 
underwriting create additional, ongoing cash flow to the borrower.

http://communityp.com/thought-leadership/tool/underwriting-efficiency-handbook/
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 Electric     Gas     Gas and Electric Combined

PASSIVE HOUSE-LIKE BUILDING
OWNER UTILITY COSTS VS. UNDERWRITING
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Chart A: Actual owner utility costs for the year 2019 broken out into electric and  
gas. The Subject Property exhibits a 42 percent reduction compared to the 
underwritten costs at permanent conversion, and a 55 percent reduction in costs 
compared to the CPC underwriting standard.

Chart B: Average owner utility costs (2017-2019) broken out into electric and gas 
for both the Subject and Comparable properties. Both buildings are compared to 
the Subject Property’s underwritten costs at permanent financing and the CPC 
underwriting standard for Upstate NY. The Subject Property’s performance, taken  
as an average of recorded costs from utility bills for three stabilized years, exhibits  
an 84 percent reduction compared to the CPC standard, and an 81 percent  
reduction when compared to the underwritten costs. 

This CPC-financed building incorporated 
elements of Passive House design 
principles but ultimately did not certify. 
The high-performance design measures 
employed include: 

•	 Thermally broken, highly insulated, 
airtight envelope

•	 Unitized natural gas-fired condensing 
boiler - Owner paid

•	 Rooftop solar PV array to offset 
owner-paid electricity

•	 NYSERDA Low-Rise New 
Construction (LRNC), NYSERDA  
Tier-3 Zero EPA v 3.1

 Electric     Gas     Gas and Electric Combined

GEOTHERMAL HEAT PUMP IN ADAPTIVE REUSE RETROFIT 
OWNER UTILITY COSTS VS. UNDERWRITING
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These two CPC-financed buildings 
drastically reduced owner-paid utility 
costs by employing geothermal heat 
pumps for centralized heating and cooling. 

•	 Moderate insulation values on 
envelope; green-roof and rainwater 
harvesting

•	 Centralized heating and cooling 
geothermal heat pump – Owner paid

•	 Centralized heat recovery ventilator 
(HRV)

•	 NYSERDA Multifamily Performance 
Program (MPP), Enterprise Green 
Communities Certification

HIGH-PERFORMANCE 	 GROWING INTEREST	 FINANCE +	 OPERATE + 	 APPRAISE + 	 BUILDING FOR
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•	 Construction Loan – this will cover the cost of 
construction – hard costs (ex. building materials, 
labor, systems, etc.) and soft costs (ex. architect 
and engineering fees, energy consultant, etc.)

•	 Permanent Loan – this will pay down the 
construction loan and secures a more favorable 
interest rate for the permanent mortgage. 

•	 Refinance – this replaces the existing permanent 
mortgage debt and is often used to take advantage 
of a lower interest rate, to reduce monthly 
payments, and to tap into a property’s equity in 
order to access additional capital.

REDUCING COST TO BUILD
There are more and more examples of high-performance 
buildings being built at no additional cost beyond the 
developer’s standard budget. In their New York Getting 
to Zero Status Report (2019), the New York State Energy 
Research and Development Authority (NYSERDA) shares 
some of the best practices for minimizing the incremental 
costs associated with high-performance construction 
projects:

•	 Utilizing an integrated design process (see page 14 )

•	 Working with an experienced design team

•	 Setting clear and measurable energy targets at the 
bid and contract stage

•	 Using lifecycle cost analysis and/or total cost-of-
ownership to assess financial value

•	 Soliciting early feedback from team members to 
inform design

•	 Using all available rebates, incentives, tax credits, 
and green financing options

•	 Conducting iterative energy models to guide design 
decisions

•	 Involving maintenance staff, commissioning agents, 
and controls integrators throughout the design and 
construction process and during the first year of 
occupancy

•	 Minimizing value-engineering decisions late in  
the game that may disrupt energy performance14 

FINANCING AFFORDABLE HOUSING
Affordable multifamily buildings are limited in their ability 
to increase cash flow by increasing rents either because 
of a regulatory agreement requiring rents be below a 
certain threshold of area median income (AMI), or by the 
constraints of the market. Both serve populations that 
need quality housing at a stable cost. There are different 
considerations and resources available based on whether 
the project is affordable per a regulatory agreement with 
the municipality or state, or naturally occurring affordable 
based on local market factors.

Capital stack includes 
federal, state, or local 
subsidy to fill funding  
gaps for low- and 
moderate-income  
housing development

Underwriting performance 
can optimize available 
subsidy by providing 
greater access to  
private debt

Federal, state, municipal, 
and utility incentives 
can support additional 
measures

Regulatory agreement 
determines affordability 
for a given term (usually 
15 years)

Capital stack does not 
include federal, state,  
or local subsidy. 
Comprised of owner 
equity and private debt

Underwriting performance  
can fill gaps in funding by 
maximizing NOI— 
this is key to covering 
capital costs

Federal, state, municipal, 
and utility incentives 
can support additional 
measures

Market determines 
affordability and  
the rents the property  
is able to charge

SUBSIDIZED  
AFFORDABLE

UNSUBSIDIZED 
AFFORDABLE  
(AKA Naturally  
Occurring Affordable)

FINANCING PATHWAYS
There are a few major pathways to explore when 
considering financing of high-performance systems:

•	 Equipment Loan – more typical in retrofits. This  
type of product can help pay for a large portion of a  
system upgrade or replacement but can carry a 
slightly higher cost of capital than longer-term debt.
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THE IMPORTANCE OF COMMISSIONING
Commissioning of new and existing buildings is an important 
mechanism for improving building energy performance. 
Commissioning is a process that ensures all systems and 
components are designed, installed, tested, and capable 
of being operated and maintained as the project design 
intended. A third party provides a quality assurance 
evaluation of the design, construction, and operation of 
the building, creates a plan to verify all systems function 
efficiently throughout their operation, and ensures that the 
building staff is properly trained to operate the equipment. 

Commissioning allows the building owner and property 
manager to identify performance issues during the design 
phase before they occur in operation, as well as after the 
building is constructed. Given the value add and cost 
savings associated with commissioning, many sustainability 
standards and codes now require commissioning, including 
LEED, ASHRAE 90.1, National Green Building Standard 
(NGBS), and Passive House Institute US (PHIUS).

OPERATE 
AND MAINTAIN
Improved operations and maintenance 
through commissioning, monitoring, and 
engagement.

Troy, NY
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 •	 Needs to run constantly.
•	 Regular filter replacements required (unitized systems will necessitate access 

to tenant spaces).

•	 Systems should be monitored.
•	 �Centralized systems – temperature set points can be fixed to ensure  

tenant comfort and control consumption.
•	 �Unitized systems – tenants should be educated about how systems work  

and usage should be monitored for spikes and anomalies.
•	 Installer should come up with a plan for staff in buildings that will experience 

sub-zero outdoor temperatures.
•	 Refrigerant leak maintenance is critical to keeping the systems performing,  

as well as limiting the release of GHG emissions. Refrigerant lines should  
be designed in a simplified way, in clearly intended chases/shafts, and the lines 
should be labeled according to the unit they serve. This will help staff pin  
point leaks and have more control over maintenance. 

•	 Heat pump water heaters (HPWH) need a constant supply of warm air for heat 
transfer as well as an area for the cold air to exhaust.

•	 Owners should expect an increase in electricity costs but a significant decrease 
in gas consumption when using a HPWH.

•	 Minimizing heat loss in piping and using water-saving fixtures can lead to 
significant energy and cost savings.

•	 Vertical runs between floors are recommended.
•	 Unitized systems can provide on-demand hot water without additional 

plumbing runs. Shorter runs mean more efficient delivery with less heat loss.

Controlled ventilation – 
Partially conditioned fresh air
intake and exhaust through Energy
Recovery Ventilation (ERV) /
Heat Recovery Ventilation (HRV)

Heat Pump Heating
and Cooling

Domestic Hot Water
and Distribution Systems

MAINTENANCE TIPS FOR HIGH-PERFORMANCE BUILDINGS

OPERATING A HIGH-PERFORMANCE BUILDING 
Good operations and maintenance are essential to optimize 
efficiency for any type of building, and high-performance 
buildings are no different. However, newer or less common 
systems may mean building managers require additional 
training and support. When building managers are properly 
trained and able to maintain the systems, owners are able to 
avoid costly breakdowns during operation. In some cases, a 
service contract with the systems’ manufacturer may be the 
most effective way to ensure optimal performance and 
proper maintenance. 

Troy, NY
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TENANT EDUCATION
Just as maintenance staff will likely need to be trained to 
properly operate and maintain the new systems, residents 
may also require education to ensure optimal performance 
of the newly adopted measures. 

Encouraging building owners and staff to host training and 
educational events can ensure that resident actions align 
with the goals and projected outcomes of the project, and 
mitigate issues associated with system misuse. 

Sample engagement measures include:

•	 Provide regular guidance on how to properly  
use apartment heating equipment

•	 Update the lease to authorize the collection  
of resident utility data to support benchmarking

•	 Residents may spot costly problems before 
maintenance staff does, so taking complaints 
seriously can help prevent incurring large  
unforeseen costs later

Tenants and Building Maintenance Staff  
Are the Keys to Success 
High-performance envelope design and top-of-the-
line HVAC will only get a building so far if the people 
maintaining and living in the units don’t understand 
the benefits. Careful monitoring of the systems and 
interaction with the tenants can ensure smoother 
adoption of these new technologies and more stable 
performance.
 
It is important to explain to tenants which systems’ 
usage will appear on their monthly utility bills and 
which are paid for by the building. If the building 
employs unitized ERVs but those electricity costs are 
covered by the building, it is important to note that 
so the tenant does not tamper with or turn off the 
system for fear of a high electricity bill. 

Troy, NY

Troy, NY
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Troy, NY

ASSET MANAGEMENT

Benchmarking Performance
Tracking performance through ongoing monitoring of 
utility usage and cost is the simplest method for verifying 
that projects are operating as intended, and to ensure 
utility expenses are in line with the underwritten costs. 
Utility benchmarking gives lenders, building owners,  
and property managers insight into which systems are 
running inefficiently and how actual costs compare with 
projected costs.

Benchmarking is also a way for building owners to 
demonstrate long-term cost reduction that can be 
advantageous when looking to refinance the property. 
Likewise, this information can be used by lenders to inform 
future underwriting standards, how energy costs affect 
loan performance, and to guide policy decisions.

Systems Monitoring
It is important to monitor the building systems to  
improve operations, comfort, and asset value. There 
are many benefits of systems monitoring for property 
managers including energy and water savings and air 
quality control.
 
Multifamily buildings generate large amounts of data 
across HVAC, lighting, and other systems. Smart sensors 
(e,g., thermostats, lighting, and leak sensors), and 
connected building systems can make use of that data to 
predict maintenance needs and provide early detection of  
larger issues.
 
‘Smart buildings’ is a term often used to describe buildings 
that integrate technology, building systems, and people.  
It is important to create a flexible platform which allows for 
future upgrades as building needs and technologies evolve. 
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As cities and states across the U.S. work to transition to a  
low-carbon economy, high-performance buildings are 
becoming increasingly more valuable in the effort to reduce 
operational carbon emissions in the building sector. The 
industry’s familiarity with, and integration of, energy efficiency 
and points-based certification programs has demonstrated 
that these buildings carry a higher valuation than their code-
built counterparts at appraisal and resale. 

In a survey conducted by the National Association of  
Realtors (NAR), 69 percent of real estate agents stated that 
energy efficient promotions in listings were “somewhat”  
to “very valuable” in attracting interest. In a survey conducted 
by the World Green Building Council (WGBC), respondents 
reported that the top drivers for increasing demand for  
high-performance buildings are changing regulations and 
client interest.15

Although there is abundant evidence that energy efficient 
buildings improve cash flow by lowering operating expenses, 
appraisers evaluating high-performance multifamily buildings 
still face challenges when asked to “prove the profit,” since 
they cannot point to indicators such as rent premiums —
upcharges for building amenities or additional measures that 
add value for the tenant  — as would be the case in market  
rate developments.

APPRAISE 
AND RESELL
Finding comparables and evaluating owner 
projections to determine the added value 
of high-performance design and systems.

Beacon, NY
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APPRAISAL 101
Multifamily buildings are typically appraised based on an 
income approach. The appraiser determines the fair market 
rent (FMR) of units based on size and comparable buildings 
(“comps”) and applies a Gross Rent Multiplier (GRM) for 
the target market to assess the fair market value of the 
property.16 Comparable expenses play a part in assessing 
potential cash flow and the validity of owner projections.

ASSESSING ADDED VALUE: I&E VS. COMPS 
One approach for interpreting the added value as a result  
of an additional dollar of energy savings is to recognize  
that expenses have a direct and equivalent effect on NOI, as 
reduced expenses improve cash flow. If we look strictly at 
reducing expenses and improving cash flow through energy 
efficiency and water conservation, based on a five percent 
capitalization rate,17 every dollar of increased NOI results in 
approximately $20 of additional value per unit.

This approach is not often reflected in appraisals due to the 
lack of comparable properties and understanding of how 
high-performance buildings impact total maintenance and 
operating costs.

IMPROVED PROPERTY CONDITION

How do we begin to incorporate the non-energy and 
expense-related benefits into our calculation?
Evidence for how improved tenant comfort, compliance 
with future climate regulation, and the potential for 
improved climate resiliency is still being examined and 
quantified. While the dataset for these comps is still 
growing, lenders and owners are working to bring these 
advantages to the forefront. In a recent report from Energy 
Efficiency for All (EEFA), Identifying, Valuing, and Financing 
Climate Resilience in Multifamily Affordable Housing 
(2020), “the cost effectiveness of pre-disaster resilience 
measures is becoming clearer…” The EEFA report goes on 
to highlight research completed by The National Institute 
of Building Sciences’ (NIBS) for their Natural Hazard 
Mitigation Saves (2019) report which examines the benefits 
of mitigation strategies beyond avoiding electric power 
interruptions.18 The NIBS report finds that “the nation 
[the U.S.] could save $11 in future disaster costs for every 
$1 spent on adopting model building codes that include 
climate resilience.” 19 

Beacon, NY Beacon, NY
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HEALTH BENEFITS	
Americans spend 90 percent of their time indoors, making 
it important to understand how a building can affect the 
health of its occupants. High-performance buildings employ 
many design practices that collectively improve air quality 
and overall health of tenants. In a two-year study performed 
by Harvard University, researchers studying tenants of 
two “green” affordable multifamily buildings showed 
improvements in asthma and symptoms of sick building 
syndrome.20 (“Green” in this case refers to energy efficiency 
measures and the use of environmentally friendly materials). 

A recent study performed by researchers at Mt. Sinai  
School of Medicine in New York City focused on the effects 
of living conditions and indoor air quality on tenant health 
in a conventional, code-built multifamily building compared 
to a multifamily building built to LEED Platinum standards. 
After moving into the LEED Platinum building for a period 
of 18 months, the study group showed decreases in daily 
respiratory symptoms and the number of asthma attacks 
that disrupted sleep and required emergency room visits.21

These studies, among others, have determined that 
buildings that prioritize energy efficiency and mechanical 
ventilation and use environmentally friendly materials,  
can have positive health outcomes for their tenants.

GREENHOUSE GAS REDUCTIONS
Measuring building system performance in terms of  
carbon emissions is critical to meeting ambitious carbon 
reduction goals and combating climate change. Emissions 
from the building sector (commercial and residential) in 
the U.S. account for 40 percent of the country’s total GHG 
emissions. While there have been improvements in building 
sector energy efficiency, as well as growth in the availability 
of clean, renewable energy, these have not significantly 
reduced the emissions from new construction. As a result, 
building sector CO₂ emissions have continued to rise by 
nearly 1 percent per year since 2010.22

While many buildings employ some form of energy 
efficiency, high-performance buildings go much further. 
Super-insulated, air-tight construction with limited thermal 
bridging maintains indoor air temperature and limits loss 
of energy or conditioned air through the building envelope. 
This limits the load on HVAC systems so they can be sized 
for optimal performance. This more efficient use of heating 
and cooling systems results in significantly lower GHG 
emissions.

In combination with reducing energy consumption, a 
high-performance building can achieve net zero carbon 
emissions where the building’s operational emissions are 
100 percent carbon-free.  This can be achieved through  
all-electric systems reliant on a carbon-free electric grid, 
and/or through the purchase of carbon offsets. 

NON-ENERGY BENEFITS OF HIGH-PERFORMANCE BUILDINGS
One hurdle to properly valuing the benefits of high-performance buildings is the incorporation of intangible  
and non-energy related benefits into the equation. 
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RESILIENCY
Long-term resiliency is often sacrificed for short-term 
cost savings by building inefficiently. However, with the 
increasing frequency and destruction associated with 
natural disasters, the lifecycle building costs increase. As a 
result, policymakers are looking for ways to control costs by 
investing in mitigation activities — actions that reduce loss 
of life and property — before a disaster happens.

High-performance buildings with highly-insulated, airtight 
envelopes are better able to maintain building living 
conditions if HVAC systems are offline. Buildings with high-
performance envelope designs are naturally more resilient 
to major weather events including hurricanes and extreme 
heat than conventional buildings.

High-performance buildings also maintain indoor 
temperatures longer than conventionally built buildings, 
keeping tenants safe in the event of a power outage. Some 
essential systems can be run on back-up generators or  
solar storage units using a smart inverter to convert solar 
power to energy when the grid is offline.

If a high-performance building makes use of on-site 
renewable energy, that energy can be used in the event of 
a wider power outage and gives the building a reliability 
advantage. Following the devastation of Hurricane Sandy 
in 2012, which caused nearly $70 billion of damage, many 
states along the Atlantic seaboard identified resiliency as  
a policy priority.

It is becoming increasingly important for every actor 
within the multifamily ecosystem to understand how 
different systems impact asset value. Appraisers may need 
specialized training to help them accurately assess the 
value of a building that requires dramatically less energy 
to operate, or a home that generates all of the energy it 
utilizes. Likewise, buildings that are all-electric or built to 
net zero energy standards will be less affected by future 
carbon regulation which could negatively impact cash 
flow as a result of fines and penalties. When evaluating a 
building, the reduced compliance cost must be factored 
into the overall valuation of the building.

It is also imperative that billing and energy use data  
from high-performance buildings becomes more readily 
available and accessible. This data helps appraisers and 
others in the multifamily ecosystem understand how 
comparable buildings have performed historically to make 
informed decisions about how high-performance systems 
and long-term reductions in utility costs, commissioning 
costs, and, potentially, in climate risk translate into value. 
As these projects increase in numbers, communication 
between different actors in the multifamily ecosystem 
remains essential to support the growth of the market for 
high-performance buildings.
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A number of factors contribute to the market reaching 
for stricter, more efficient design standards. Urgency is 
growing across the country as communities experience 
the impacts of climate change on their environment, 
health, and economy. 

INCREMENTAL COSTS ARE DECREASING
As cities and states adopt increasingly rigorous energy 
codes and expand requirements for construction quality 
control, the incremental cost to build to high-performance 
standards is beginning to come down. This is creating 
greater demand for these types of buildings and more 
readily available performance data to help guide M&O 
standards for underwriting, and more accurate appraisals. 
As incremental costs come down, this will remove the 
need for additional up-front capital and therefore less 
debt. As a result, the economic benefits of energy savings 
will flow to the owner as profit rather than to the lender  
to pay the debt associated with the higher capital costs.

THE COST OF CARBON IS INCREASING
Meanwhile, new policy and regulatory changes aimed 
at reducing GHG emissions are advancing. Carbon 
regulation has the potential to drive up the cost of fossil-
fuel-based energy, increasing operating costs and 
reducing profit margins. This will increase the demand  
for low-carbon alternatives and drive sustainable 
economic activity and investment towards low-carbon 
innovation. The construction and energy efficiency 
sectors are in active discussions on accounting for 
the embodied carbon in construction processes, and 

BUILDING FOR 
THE FUTURE
Designing for today’s codes and 
standards with tomorrow’s technology 
and regulations in mind. 

Rochester, NY
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a handful of states and regions are instituting their own 
forms of carbon pricing (example from NYC’s Local Law 97 
on page 30). It is important for the multifamily ecosystem 
to understand how carbon regulation could affect their 
business practices so that the system as a whole is better 
equipped to manage those changes when they occur.

ALL-ELECTRIC AND ELECTRIC-READY BUILDINGS
Addressing the energy consumed by buildings is critical  
to achieving our carbon reduction goals. A cleaner grid  
has already led to reductions in emissions, and this trend  
is expected to continue as more states require utilities  
to produce all of their electricity from zero-carbon sources. 
New York, for example, now requires that 70 percent of 
electricity come from renewable sources by 2030.

Urban Green Council’s Going Electric report (2020) 
highlights the fact that the transition to a low-carbon future 
also depends on changes we make to the way we heat and 
cool our buildings. Improving energy efficiency will get us a 
part of the way there but to achieve meaningful reductions, 
we will need to transition from burning oil and gas to using 

Rochester, NY

affordable, renewable electricity. This will mean replacing 
boilers and furnaces with high-efficiency heating systems 
that run on renewable electricity, such as heat pumps. In 
addition to being a low-carbon heating and cooling solution, 
and providing greater access to cooling in a warming 
climate, replacing oil and gas boilers with heat pumps 
provides better indoor and outdoor air quality.

In order to stay ahead of the curve, it is important to start 
adapting practices today. A high-performance building 
that is all-electric or electric-ready with on-site renewable 
generation will be best prepared to adapt to changing 
regulations and clean energy infrastructure. These buildings 
will be best suited to take advantage of the deployment  
of low-carbon equipment and appliances, making the initial 
investment more valuable in the long-run. Building to high-
performance standards today means preparing  
for tomorrow.
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Chart C: Whole building emissions relative to NYC LL97 2030 
emissions targets. The Control Group is made up of 315 NYC 
buildings built after 2003 with at least 12 months of whole 
building energy consumption data derived from Bright Power’s 
EnergyScoreCards. The buildings’ operational emissions were 
measured using the 2024-2029 emissions coefficients outlined in 
LL97 for gas and electricity. 
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LOCAL LAW 97 – CARBON PENALTIES AND  
HIGH-PERFORMANCE BUILDINGS
In 2019, New York City (NYC) passed the Climate 
Mobilization Act, a suite of legislation aimed at reducing 
GHG emissions from the City’s building stock.23 Local  
Law 97 (LL97), the cornerstone of the new legislation,  
places limits on carbon emissions related to energy use 
beginning in 2024 and becoming more stringent over time 
for buildings greater than 25,000 square feet. Each metric 
ton of carbon dioxide equivalent (tCO₂e) emitted over  
the building’s established cap will be fined $268. While 
some of the building stock is currently exempt, building 
owners and lenders are proactively evaluating how the  
new regulation will affect them and what they can do to 
mitigate financial risk to their portfolios.

Given the superior energy efficiency of high-performance 
buildings, the operational carbon emissions can be 
significantly lower than those of a conventional building 
constructed to less stringent performance standards.  
This means that high-performance buildings are less 
likely to face high fines as a result of future regulation,  
or may avoid them altogether.

Chart C shows the GHG emissions profile for two 
uncertified Passive House multifamily buildings in NYC, 
both with gas-fired heating and hot water, as well as  
a control group made up of buildings constructed after 
2003 of which 94 percent have gas heating and 6 percent 
have electric heating. As the chart shows, both of these 
high-performance projects would easily comply with 
the 2030 emissions cap. This means these buildings do 
not need to invest in measures to reduce their GHG 
emissions in order to comply with LL97 2030 targets; 
compliance is built in based on their energy efficient, 
low-carbon design.

HIGH-PERFORMANCE 	 GROWING INTEREST	 FINANCE +	 OPERATE + 	 APPRAISE + 	 BUILDING FOR
BUILDING	 IN HP BUILDINGS 	 BUILD	 MAINTAIN	 RESELL	  THE FUTURE
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Chart D: Penalties per square foot beginning in 2030. LL97 
stipulates that an owner of a covered building that has exceeded 
its annual building emissions limit shall be liable for a civil penalty 
of the difference between the building emissions limit and the 
reported building emissions, multiplied by $268.
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Chart E: Whole building emissions relative to LL97 2050 emissions 
targets. The Control Group is made up of 315 NYC buildings 
built after 2003 with at least 12 months of whole building energy 
consumption data derived from Bright Power’s EnergyScoreCards. 
The buildings’ operational emissions were measured using the 2024-
2029 emissions coefficients for gas, and an emissions coefficient 
of zero for electricity. This is predicated on the goals of the Climate 
Leadership and Community Protection Act (CLCPA) which state that 
New York State will have an emissions-free electric grid by 2040.
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If Carbon Trading is introduced, there may  
be an opportunity for high-performance buildings  
to capitalize on their carbon savings. 

•	 NYC-A: +$9,112 per year

•	 NYC-B: +$4,640 per year

•	 Control Group: penalty of $7,000 per year

Total based on the buildings’ total gross square footage 
and the LL97 penalty of $268/ton of CO₂e.

As Chart E shows, even when evaluated against the 
ambitious target set for 2050, projects that utilize high-
performance design principles are closer to complying  
with the strict 2050 cap. If these projects had pursued  
all-electric systems for their heating and hot water 
needs, both would have emissions below the 2050 caps.

As the results illustrate, buildings built to a high-
performance standard are in a much better position to 
handle pending carbon regulation. The choice to install gas-
fired systems in the two example buildings limits the ability 
to reduce operational emissions. However, the inclusion of 
other high-performance design elements (e.g., continuous 
insulation, airtightness) keeps these buildings in compliance 
for a longer period than the post-2003 building stock.

Chart D shows the LL97 penalties per square foot based 
on the 2030 target. Translating these GHG savings into 
avoided penalties helps illustrate the reduced financial 
risk high-performance buildings face as a result of carbon 
regulation.
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LENDERS

•	 Lenders should evaluate how 
high-performance projects 
perform compared to 
conventional M&O standards 
across project lifecycles. In 
doing so, lenders will be able 
to develop more appropriate 
underwriting standards that 
better reflect the realities of 
high-performance buildings.

•	 Lenders should take into 
consideration the effect of 
penalties (and revenues) on NOI 
as a result of carbon regulation, 
as well as costs to upgrade 
existing systems if they are 
not built to high-performance 
standards initially. 

•	 Improved property economics 
from high levels of energy 
efficiency lower the risk of 
loan delinquency. Lenders 
can “reward” the reduced risk 
by lowering a loan’s interest 
rate or reducing origination 
or servicing fees for high-
performance projects.

•	 Lenders can educate borrowers 
about the benefits of efficiency 
measures on cash flow, 
property condition and tenant 
satisfaction.

•	 Lenders can require 
benchmarking of utilities, 
baseline efficiency or low-
carbon measures as a condition 
of closing.

OWNERS/DEVELOPERS

•	 Understanding high-
performance building design 
allows for better decisions and 
outcomes.

•	 High-performance designers 
and consultants are essential to 
 the design process. Owners 
and developers should ensure a 
certified professional is on the 
development team.

•	 There are cost-comparable  
low-carbon solutions being 
used in multifamily construction 
today. Certified components 
provide assurance that 
performance targets will be met.

•	 Owners/developers should  
seek to understand how carbon 
emissions penalties and 
regulatory changes may affect 
their buildings, and how 
constructing to a high-
performance standard reduces 
risks associated with 
compliance.

PROPERTY MANAGERS

•	 Building staff will likely require 
some level of specialized 
training to operate and maintain 
new systems. 

•	 Monitoring systems and  
usage can help anticipate 
any issues with adoption and 
operation of new technologies. 
If the management team 
monitors ERV/HRV, heating/
cooling, and DHW distribution, 
they can pinpoint anomalies 
and address issues before they 
have a chance to affect costs.

•	 The management team should 
also consider the importance 
of tenant behavior. It may be 
helpful to provide tenants with  
a brief introduction/user 
manual prior to moving in.

CONCLUSION

Steps the multifamily ecosystem can take now to support the adoption of high-performance:

While widespread adoption of high-performance design may still be a few years 

away from becoming the new baseline for the multifamily sector, demand for 

energy efficient, low-carbon buildings is growing. Spurred on by international 

climate accords and individual state adoption of carbon reduction goals and 

clean energy investments, the trend is expected to continue. 

High-performance buildings that are subject to GHG emissions enjoy the added 

benefit of reduced compliance costs.

As the saying goes, “you can’t manage what you don’t measure,” and it is 

important to acknowledge the role that benchmarking and energy management 

play in ensuring a safe and resilient built environment.
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INSURERS

•	 High-performance buildings, 
especially those utilizing on-site 
renewable energy, are better 
equipped to handle power 
outages and major weather 
events. This reduced risk 
translates to fewer, less costly 
claims which should be reflected 
in premium reductions. 

•	 Insurance companies can help 
educate the public about  
the benefits of resilient design.

•	 As high-performance buildings 
become more commonplace, 
the improved resiliency to 
severe weather events should 
become more observable, 
allowing insurers to more 
accurately quantify the cost 
savings from certain measures 
and systems. 

APPRAISERS

•	 Specialized training to evaluate 
and appraise high-performance 
systems and measures will 
allow the true value of high-
performance buildings to be 
accounted for at resale.

•	 Appraisals must also take 
into account the lifecycle 
benefits that high-performance 
buildings provide to the owner, 
tenants, and community.  
A high-performance building is 
a safer, more stable asset  
in response to escalating carbon 
regulation and the increasing 
impacts of climate change on 
the built environment.

•	 A standard rating system to 
assess the economic value  
of energy efficiency measures 
would help streamline this 
process and reduce under- or 
over-valuing project design 
features. 

HOUSING FINANCE AGENCIES

•	 HFAs that administer highly 
competitive Low Income 
Housing Tax Credit (LIHTC) 
programs can add points to 
their Qualified Allocation 
Plans (QAPs) for high-
performance design to 
encourage development of 
high-performance multifamily 
projects.

•	 Linking missions and outcomes 
across state agencies and 
municipalities ensures the 
highest return on every public 
dollar invested.

•	 The application of an internal 
carbon price (ICP) – a hypo
thetical price per ton of carbon 
– can serve as a tool to evaluate 
the potential effects of carbon 
regulation by translating  
carbon risks into financial costs 
or savings.

•	 Significantly reduced  
operating expenses as a  
result of energy efficient and 
resilient design reduces the 
cost of housing and ensures 
long-term affordability. High-
performance design can 
improve indoor air quality and 
creates more comfortable 
living environments for tenants. 
Municipal governments should 
consider the wide range of 
benefits that high-performance 
buildings brings to communities 
when creating new guidelines 
for HFAs.

There is a significant need for reliable, standardized, project-level data to 

support accurate underwriting and appraisals. Lending institutions cannot push 

for significant change to underwriting practices without reliable comparables  

on which to base performance and cost standards. 

Each actor within the multifamily ecosystem has an impact on the quality  

and condition of the newly constructed multifamily building stock. Evaluating 

the long-term costs of different design decisions ensures a building will provide 

the lowest overall cost of ownership over the building’s lifecycle. Short-term cost 

savings should be recognized for what they are, short-term. Actors who invest 

based on the long-term will be better positioned to adapt to evolving regulations, 

and will be able to take full advantage of growing demand for high-performance 

buildings and clean energy infrastructure.
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GLOSSARY: HIGH-PERFORMANCE  
SYSTEMS, PRINCIPLES, AND TERMS
•	 Air Source Heat Pumps: An energy efficient, low 

carbon heating and cooling solution for residential 
and commercial buildings. Air-source technology 
concentrates and transfers heat rather than generating 
it directly. The different types of air source heat pumps 
are described below:

	o Mini-Split: Ductless units include an indoor unit 
installed in individual rooms and an outdoor unit. 
Ductless applications require minimal construction as 
only a three-inch hole through the wall is required to 
connect the outdoor condenser and the indoor heads. 
Ductless applications are commonly used in retrofits 
where the installation of ductwork is not feasible.

	o Multi-Split: Similar to a mini-split except that there are 
multiple indoor units (between two and eight typically) 
connected to one outdoor unit meaning that less space 
is needed for the outdoor units.

	o Variable Refrigerant Flow (VRF): A particular type 
of air source heat pump technology in which one 
outdoor unit is connected to multiple indoor units (50+). 
These are larger systems that can handle much longer 
refrigerant pipe lengths. Each indoor unit is individually 
controllable by its user. 

	o Packaged Terminal Heat Pumps: A ductless unit 
installed into the wall that provides heating by 
conditioning air. Differs from a mini-split system due  
to its in-wall installation. 

•	 Capital Stack: The sources and hierarchy of debt and 
equity used to finance a new construction or rehabilitation 
project. The capital stack details the origin of project 
funds and how, in the event of a default, repayment will be 
prioritized.

•	 Capitalization Rate: A capitalization rate is used to 
indicate the expected rate of return or to compare the 
relative value of commercial real estate investments.  
It is calculated by dividing the property’s Net Operating 
Income by the asset value and that ratio is expressed  
as a percentage.

•	 Carbon Offset: A certificate representing the reduction 
of one metric ton of carbon dioxide emissions from the 
atmosphere. Carbon offsets, sometimes referred to as 
carbon credits, are generated through projects or programs 
that reduce carbon dioxide emissions, such as projects  
to preserve forests or develop renewable energy. Generally, 
the emissions reductions are verified by a third-party and 
the offset (or credit) is certified by a global standard.

•	 Co-generation: A type of distributed generation located 
at or near the point of consumption, co-generation (also 
known as Combined Heat and Power) generates electricity 
using natural gas and uses “waste” heat for providing hot 
water and home heating. Typically designed to operate even 
if grid-supplied electricity is unavailable (using gas supply).

•	 Envelope: The physical barrier that separates the interior 
and exterior of a building in order to keep conditioned 
indoor air separate from unconditioned outdoor air.  
It consists of the roof, exterior walls, and floor of a building.

•	 Electrification: The replacement of fossil fuel burning 
systems in buildings with electrically fired systems to limit 
operational carbon emissions and increase the potential  
for carbon-free operations with the addition of on-site 
energy generation and/or a clean electricity source (grid).

•	 Energy Recovery Ventilation (ERV): Recovery ventilators 
(see “Heat Recovery Ventilator”) reduce the energy required 
to heat and cool a space – decreasing the building’s carbon 
footprint and operating costs – by using exhaust air to  
pre-condition incoming fresh air, but do not mix the air 
streams. ERVs have the ability to regulate humidity, as well 
as the temperature of incoming air. ERVs can be unitized  
or centralized.

•	 Embodied Carbon: The sum of all the greenhouse gas 
emissions resulting from the mining, harvesting, processing, 
manufacturing, transportation, and installation of building 
materials. The global warming emissions associated with  
these materials and with the construction process itself, 
are the “embodied carbon footprint” of design and 
construction.

•	 Greenhouse Effect: The manner by which certain gases 
(see “Greenhouse Gases”), collect in the Earth’s atmosphere, 
trapping solar radiation and converting it to heat near 
the surface of the Earth. In this way, the gases act like the 
insulating glass walls of a greenhouse.
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•	 Greenhouse Gases (GHG): Gases, both natural and 
anthropogenic, that trap heat in the atmosphere and make 
the planet warmer. Carbon dioxide (CO₂), methane (CH₄), 
nitrous oxide (N₂O), ozone (O₃), and water vapor (H₂) are the 
primary greenhouse gases in the Earth’s atmosphere.

•	 Green-roof: A roof system partially or fully covered in 
vegetation. These systems are used to capture rainwater, 
improve stormwater management, and further insulate the 
roof and maintain more comfortable indoor temperatures. 
Green roofs have the potential to improve air quality, reduce 
urban heat island effects, and reduce greenhouse gas 
emissions.

•	 Ground-source (Geothermal) Heat Pumps: A high-
efficiency heating and cooling system. Uses the constant 
temperature of the Earth as the exchange medium (instead 
of the outside air temperature as in “ASHP”), an indoor unit 
and heat exchanging underground pipes, called ground 
loops, installed below the frost line, to transfer thermal 
energy. GSHPs can cool and heat depending on the season.

•	 Heat Recovery Ventilation (HRV): Recovery ventilators  
(see “Energy Recovery Ventilator”) reduce the energy 
required to heat and cool a space – decreasing the building’s 
carbon footprint and operating costs – by using exhaust  
air to preheat or precool incoming fresh air, but do not 
mix the air streams. The key difference between HRV and 
Energy Recovery Ventilation (ERV) is that ERV transfers both 
heat and moisture from the exhaust air to the incoming air, 
whereas HRV only transfers heat. HRVs can be unitized or 
centralized.

•	 High-performance: Building design that optimizes  
all major building systems to achieve superior energy 
efficiency, durability, and comfort. These buildings 
not only reduce overall operational energy and water 
consumption, resulting in lower greenhouse gas 
emissions, they also reduce utility costs for building 
owners and tenants.

•	 Hydronic Heating: A heating system that utilizes hot water 
pumped through radiators to condition indoor spaces. 
There are three types of hydronic heating: baseboard 
(radiator in room puts off heat into surrounding space), 
radiant floor (hot water pipes run under floors to condition 
space from the floor up), and hydro air heating (hot water 
is pumped to air handlers to warm before it is distributed 
through ductwork).

•	 Internal Carbon Price (ICP): An IPC places a monetary 
value on greenhouse gas emissions which can be factored 
into asset value or investment decisions. ICPs are used as  
a way to evaluate climate-related investment risks.

•	 Master-metered: The owner is billed through a single 
meter for the entire building.

	o Direct-metered: The utility company bills the  
tenant directly.

	o Sub-metered: The owner bills the tenant for  
their sub-metered usage.

•	 Net Zero Energy (NZE): A building that produces the same 
amount of energy that it consumes on an annual net basis. 
Most are built to stricter design standards to first reduce 
energy demand, and then use on-site energy generation, 
typically from solar photovoltaic (PV) panels, to cover whole 
building energy consumption.

•	 Net Zero Carbon (NZC): Refers to achieving net zero 
carbon dioxide emissions by balancing carbon emissions 
with carbon removal (often through carbon offsetting, 
see definition for “Carbon Offset”), or simply eliminating 
operational carbon emissions through fully electrifying  
the building’s systems and using 100% renewable electricity 
from the grid and/or on-site renewables. 

•	 Passive House: A high-performance design standard for 
buildings that meet strict energy consumption and design 
metrics and produce more comfortable residential spaces. 
Buildings constructed to this standard have airtight, 
continuously insulated envelopes, high-efficiency windows, 
controlled ventilation systems with continuous fresh-
air intake, and efficient, appropriately-sized, mechanical 
systems.

•	 Passive Solar Design: A type of building design that takes 
advantage of a building’s location and climate to minimize 
energy use. A passive solar home first reduces heating  
and cooling loads through energy-efficiency measures and 
then meets those reduced loads in whole or part with  
solar energy.
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•	 R-value: Indicates thermal resistance per unit area. R-values 
can be assigned to building materials or to the assembly 
of materials (e.g. a wall or a roof) to indicate the insulating 
value of the components or completed assembly. The 
higher the R-value, the better the insulation will be at 
resisting energy transfer.

•	 Resiliency: The ability to adapt and respond to changing 
conditions while maintaining functionality. Resilience to 
climate change involves adaptation to possible impacts such 
as intense storms, greater precipitation, increased flooding, 
longer and more wildfires, warmer temperatures, and more 
frequent power outages.

•	 Solar Thermal: Solar energy that can be used to provide 
hot water and/or supplement home heating through an 
exchange. System looks similar to solar photovoltaic  
panels, however they are designed to specifically use heat 
generated from direct sun exposure. 

•	 Thermal Bridging: Interrupts the insulation layer with 
a material that conducts heat, resulting in energy loss. 
Thermal bridges can also introduce condensation into the 
inner recesses of wall assemblies, causing mold and rot. 
In high-performance construction, thermal bridges are 
broken to reduce thermal energy loss and avoid issues with 
condensation.

•	 Utility Allowances: The amount designated by the public 
housing agency as a family’s reasonable allowance to cover 
its monthly utility bills. 

•	 U-value: Thermal transmittance or the rate of transfer  
of heat through a given structure. U-value is generally used 
to rate windows or doors and is based on how much heat 
energy is lost or gained through the given system. The lower 
the U-value, the more efficient the system will be.

•	 Water-Source Heat Pumps (WSHP): A high-efficiency 
heating and cooling system. A WSHP works on the same 
principles as air source heat pumps but instead extracts heat 
from a body of water rather than the air. As such, WSHP 
require a suitable local water source, such as a lake or river. 
WSHPs can cool and heat depending on the season.
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http://www.carletonsheets.com/resources/articles/commercial-properties/evaluating-properties/multi-unit-properties-vs.-single-family-homes-how-real-estate-appraisals-differ.html
http://www.carletonsheets.com/resources/articles/commercial-properties/evaluating-properties/multi-unit-properties-vs.-single-family-homes-how-real-estate-appraisals-differ.html
http://mapping.cbre.com/maps/caprate/app/
https://ajph.aphapublications.org/doi/10.2105/AJPH.2015.302793
https://ajph.aphapublications.org/doi/10.2105/AJPH.2015.302793
http://www1.nyc.gov/assets/buildings/local_laws/ll97of2019.pdf
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DOWNLOAD ADDITIONAL HANDOUTS:

•	 Incentives and Programs: Green Multifamily Buildings Financing Cheat Sheet

•	 High-Performance HVAC for Adaptive Reuse Projects

•	 Underwriting High-Performance in the First Mortgage

•	 Improved Systems Performance Through Passive House Design
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New York State Energy Research and Development Authority
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North American Passive House Network
NYC Housing Preservation and Development
NYC Mayor’s Office of Sustainability
Rocky Mountain Institute 
Steven Winter Associates
Sustainability in Affordable Housing Lender Learning Network

CPC would also like to thank the following organizations and individuals for 
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APL Property Group, LLC
RiseBoro Community Partnership
The Bluestone Organization
The Community Builders
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http://communityp.com/thought-leadership/sustainability/financing-high-performance/
https://tythe-design.org/
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