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Executive Summary 
The commercial real estate mortgage market is enormous, with almost half a trillion dollars in 
deals originated in 2015. Relative to other energy efficiency financing mechanisms, very little 
attention has been paid to the potential of commercial mortgages as a channel for promoting 
energy efficiency investments. The valuation and underwriting elements of the business are 
largely driven by the “net operating income” (NOI) metric – essentially, rents minus expenses.  
While NOI ostensibly includes all expenses, energy factors are in several ways given short shrift 
in the underwriting process. This is particularly interesting when juxtaposed upon a not 
insignificant body of research revealing that there are in fact tangible benefits (such as higher 
valuations and lower vacancy and default rates) for energy-efficient and “green” commercial 
buildings.   
 
This scoping report characterizes the current status and potential interventions to promote 
greater inclusion of energy factors in the commercial mortgage process. It includes the results of 
a literature review and extensive stakeholder discussions with 40 lenders, owners, service 
providers, advocacy organizations and others.  
 
We present the following key findings related to current status of energy factors in the mortgage 
process: 

● Energy efficiency is generally not a motivating factor for lenders.  It is typically 
considered a very small piece of the overall risk profile. Furthermore, the commercial 
mortgage loan process involves high stakes, which creates a disincentive to do anything 
that deviates from the shortest path to “getting the deal done”. 

● Although energy costs are part of the NOI calculation, there is currently very limited 
awareness and analysis of their impacts in underwriting. 

● Underwriting is not standardized across the industry and lenders have considerable 
discretion in underwriting practices. 

● The Property Condition Assessment (PCA), a detailed engineering report that lenders 
usually require, generally does not include information on energy performance. 
Furthermore PCAs are often ordered too late to influence the basic mortgage terms.  

● Most appraisals do not consider existing or planned energy efficiency features in 
property valuation, and have limited if any access to this information. 

● There have been several studies claiming a positive impact of energy factors on building 
value, but many owners have not been able to discern this in their own portfolios. 

● Context matters: all real estate is local. The impact of energy factors on valuation vary 
significantly by location, building type, quality, and current market conditions.  

 
Overall, current commercial mortgage practices do not fully account for the risks and 
opportunities that may be associated with the energy-use of buildings. As a consequence, 
energy efficiency is not properly valued and energy risks are not properly assessed and 
mitigated. Commercial mortgages are a large lever and could be a significant channel for 
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scaling energy efficiency investments. We present seven potential interventions to properly 
account for energy factors in the commercial mortgage lending process: 
 

1. Demonstrate to lenders how and where energy factors “move the needle” on the key 
underwriting metrics, such as default risk, NOI (and thus, implicitly, valuation, LTV and 
DSCR), and economic or functional obsolescence.  

2. If intervention #1 is successful, provide simple, seamless ways to incorporate energy 
factors into underwriting - ideally as simple as a score to characterize energy factor 
risks.  

3. Include energy performance in the PCA and move it up in the process. If PCAs included 
investment-grade information on energy efficiency opportunities, they could be used to 
facilitate funding for improvements through the mortgage loan. 

4. Owners need to demand consideration of energy performance by appraisers and 
lenders and provide the data. 

5. Include energy metrics more explicitly in ARGUS software. Given ARGUS’s widespread 
use in the real estate industry - it’s a de facto standard - a possible intervention would be 
to introduce more explicit energy metrics into its analytics package. 

6. Get appraisers to properly value energy factors. There are already several efforts under 
way on this front, including DOE’s Appraisal Working Group. 

7. Consider interventions in ancillary products and services such as mortgage insurance 
premium discounts for energy efficient buildings. 

   
These interventions are technically feasible and could have significant impacts, with benefits to 
lenders and owners. However, it is also true that the nature of the mortgage lending process – 
with multiple stakeholders, high stakes and risk aversion – does not lend itself easily to 
changes. Therefore, these interventions will need to be piloted carefully and modestly with 
highly motivated early adopters. Wider deployment will likely require aggressive 
education/awareness efforts and stakeholder engagement and support through relevant 
industry organizations. 
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Introduction 
It is axiomatic that there is no silver bullet for scaling up high-performance buildings. Over the 
past three decades there has been a wide range of technical and financing offerings to increase 
energy efficiency investments in buildings. A host of energy efficiency financing approaches 
have been developed, from green bonds to energy savings performance contracts, capital 
leases, PACE, on-bill financing, etc. Very little attention has been paid to the potential of 
commercial mortgages as a channel for promoting energy efficiency investments. Commercial 
mortgages currently do not fully account for energy factors in underwriting and valuation, 
particularly as it relates to the impact of energy costs and volatility on an owner’s net operating 
income (NOI).  As a consequence, energy efficiency is not properly valued and energy risks are 
not properly assessed and mitigated. Commercial mortgages are a large lever and could be a 
significant channel for scaling energy efficiency investments. 
 
The explicit and carefully considered inclusion of energy factors in mortgage valuation can have 
two benefits: it improves risk management for lenders while also providing a more accurate 
price signal for energy efficiency in commercial properties; the latter effect should serve to 
stimulate greater energy efficiency investment in these buildings.  
 
This study is intended to examine this perceived “energy gap” in the commercial mortgage 
market.  Particularly, our goal was to investigate the legitimacy and severity of the gap, and to 
identify which areas of the commercial mortgage process (e.g., origination, appraisal, 
underwriting) and which actors (e.g., buyers/owners, lenders, appraisers) are most susceptible 
to possible interventions to remedy it.  While this report is prepared for the Department of 
Energy, the hope is that it will be used also by industry actors to help promote greater 
incorporation of energy factors into the commercial real estate mortgage process.  If there are 
shortcomings in the market that we can identify, their recognition will hopefully be a benefit to a 
variety of industry actors. 
 
As we conducted the study, first performing a literature review and then conducting discussions 
with numerous stakeholders, we realized that - like most generic markets - the commercial real 
estate market is actually a catch-all for many smaller niche markets: multi-family is different from 
office and retail, and deals headed for the secondary market (specifically, the collateralized 
mortgage-backed securities, or CMBS, market) are different from those that are not.  Needless 
to say, small buildings are characterized by a different (usually less extensive) underwriting 
process than larger ones. Several stakeholders even pointed out that different geographies tend 
to reveal different market features (e.g., Washington, D.C. reveals a high prevalence of and 
strong demand for high-performance and green-labeled buildings). Maybe most importantly for 
our purposes, gross leases (where the owner pays the energy bills for the entire building) are a 
distinctly different entity from net leases, where the tenants are responsible for energy costs in 
their spaces.  In the report, we try to not only document important generalizations we drew from 
the commercial mortgage process, but also highlight some of these important sub-market 
characteristics. 
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How This Study Was Conducted 
This scoping report seeks to characterize the opportunities, barriers and potential interventions 
to promote greater inclusion of energy factors in the commercial mortgage process. It includes 
the results of a literature review and extensive stakeholder discussions with nearly 40 lenders, 
owners, service providers, advocacy organizations and others.  The over two dozen literature 
review sources fall into three broad categories: 

● Academic papers: 10 
● Industry reports (including market characterizations by non-governmental organizations): 

10 
● “Grey” literature sources (e.g., websites, promotional/educational pieces): 6 

 
Stakeholders were selected based on the experience of the study team (including its DOE 
sponsors), as well as the recommendations of stakeholders contacted early in the process. Our 
aim was to get representation from all aspects of the commercial mortgage industry. The 40 
stakeholders break down into these broad professional roles: 

● Lenders (including commercial and investment bankers, as well as a mortgage banking 
trade group representative): 11 

● Owners (including real estate investment trust (REIT) representatives): 11 
● Consultants and other industry experts: 12 
● Appraisers (including an industry organization representative): 4 
● Insurers: 2 

 
The semi-structured discussions were designed to help us gain insight into the commercial 
mortgage process and how energy factors are, and might be, incorporated.  In preparation for 
the discussions, we created a number of discussion questions that could be used to guide the 
calls (see Appendix A).  Broadly, the questions fell into three categories: 

● The mortgage process and where energy factors fit in: these questions aimed to 
determine the role of the respondent further and get their take on the place(s) where 
energy factors are already integrated in the process, and also where they might be if 
they played a more prominent part.  Specific prompts regarded issues such as the 
property condition assessment, the role of building certifications and labels (e.g., LEED, 
ENERGY STAR), and any consideration the respondent’s firm might give to energy 
performance or price risk. 

● The impact of energy factors on the mortgage process (origination, valuation, 
etc.): assuming respondents indicated that energy factors played a role in the mortgage 
process, these questions delved into the specifics of that role.  For instance, how do 
energy factors affect rents or occupancy and do they play more prominently in new 
construction versus existing buildings?  Would an energy-efficient building have a lower 
capitalization rate (and therefore higher valuation)? 

● Lastly, we asked respondents about the degree to which efforts had already been 
made to raise the prominence of energy factors in the mortgage process, 
particularly in their organizations, and also, importantly, what interventions they 
felt might be worthwhile going forward.  Regarding the latter, we let the respondents 
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know that DOE was seeking to discover whether its intervention was warranted and 
asked them how it might conducted for greatest impact.  We also inquired as to whether 
they and their organizations might be willing to participate in such an effort, assuming it 
were relevant to their role. 

 
Not all questions, of course, were relevant for all actors in the process.  We tailored the 
discussions given the particular roles, expertise, and interest of the respondents. 

The Commercial Mortgage Market: An Overview 

Size and Composition  
Figure 1 presents the total commercial mortgage origination volume in the U.S. It is clear that 
the financial crisis had a significant effect on the volume of commercial mortgage origination, 
leading to a trough in mortgage origination in 2009 of only $82 billion and a gradual expansion 
of the market through 2015 to a total new origination level of $463 billion annually. The total 
outstanding commercial real estate (including multi-family) mortgage debt is enormous: $3.1 
trillion.  Most of these loans carry a 5-10 year term, though the amortization period for multi-
family mortgages issued by government agencies or government-sponsored enterprises 
(Fannie Mae and Freddie Mac) often stretch 30 years or longer. 
 

 
Figure 1. New domestic commercial real estate mortgage origination in billions of dollars.  

Source: Mortgage Bankers Association. 
 
As shown in Figure 2, the total stock of commercial mortgage investment in the U.S. is 
dominated by commercial banks, insurance companies, and the commercial mortgage backed 
securities (CMBS) market.  The former two are also the largest commercial mortgage 
originators.  The “other” category includes real estate investment trusts (REITs), finance 
companies, private pension funds, and the government-sponsored enterprises (GSEs), Freddie 
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Mac and Fannie Mae.  The mortgage investment holdings of the GSEs are exclusively 
multifamily residential mortgages. Total GSE issuances increased from about $10.6 billion in 
2010 to about $51.5 billion in 2015 (Commercial Mortgage Alert 2016). 
 
The product type breakdown for the CMBS holdings is more diverse than that of the 
government-sponsored enterprises (GSEs).  In 2015, as shown in Figure 3, more than 24% of 
commercial mortgage origination was for office buildings, 23% for retail, 20% for hotels, and 
15% for multifamily.  Unfortunately, comparable breakdowns of the holding by mortgage product 
type for commercial banks and life insurance companies are not available. 
 

 
Figure 2: U.S. commercial mortgage holdings.  

Source: Federal Reserve Statistical Release, Z.1 Financial Accounts of the United States. 
 

 
Figure 3: Composition of U.S. CMBS Issuance ($ Millions) in 2015 by product type.  

(Source: Commercial Mortgage Alert 2016) 
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Underwriting Process 
Despite the heterogeneity of entities that originate commercial mortgages, the mortgage 
underwriting process is quite similar, regardless of the borrower type.  Figure 4 presents a 
schematic of the typical sequence of activities that occur in underwriting a commercial mortgage 
transaction.   

 
Figure 4: Commercial mortgage underwriting sequence for commercial banks, insurance companies, and 

others (REITS, pension funds, etc.). 
 
In the first stage, the borrower produces a loan application packet that includes a pro forma 
representation of all the acquisition costs and disposition proceeds, the operating expenses and 
lease revenues of the building, along with all of the assumptions about vacancy, cost and rent 
growth projections. The key underwriting variable from the pro forma is the net operating income 
(NOI) for the property. The NOI is calculated as the gross revenues (e.g., from rents) minus the 
operating expenses, which includes energy costs. However, there is limited, if any, 
consideration of the volatility of cost—that is, unintended or unexpected changes in use or price. 
Furthermore, there is a range of rigor in how the average energy cost is determined. The 
borrower also provides a large number of supporting documents including the larger lease 
contracts, the janitorial and utility contracts, often utility bills, and an existing appraisal to 
establish building value. Commonly, the pro forma information is summarized with the help of 
ARGUS, a software that computes NOI. ARGUS includes utility-related expenses, which are 
entered as aggregate costs per rentable area per month (ARGUS 2015). The second stage of 
the underwriting sequence typically includes an appraisal (usually conducted by an appraiser 
hired by the lender) that provides the lender with a verification of the market price of the building 
using a reconciliation of the cost, income capitalization, and comparable sales approaches to 
market valuation. For commercial properties, the income capitalization approach is generally 
most heavily weighted.    
 
Using the verified building price and the borrower’s pro forma, the lenders evaluate the 
underwriting criteria such as the loan-to-value (LTV) ratio, the debt service coverage ratio 
(DSCR), and the operating expense (OE) ratio to determine acceptable contract terms such as 
the amortization period, the maturity period, the interest rate on the mortgage, and the loan 
amount.  For larger loans, once the mortgage is essentially approved, the lender will require a 
property condition assessment (PCA), or engineering report, to be prepared for the building (all 
CMBS loans carry this requirement). PCAs, undertaken by engineering companies, evaluate the 
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building’s remaining useful life and the quality of the heavy equipment in the building, such as 
chillers and boilers, air circulation equipment, electrical conduits, security systems, and the roof. 
These reports are primarily used to determine the reserves that the lender will require an owner 
to maintain to assure the property’s quality and value is preserved through scheduled 
maintenance and replacement of capital equipment. The final step is the decision by the lending 
institution (generally a dedicated “credit committee”) as to whether or not the loan will be 
funded. The length of this process varies, and can take several months for a complicated loan. 

Energy Factors in the Mortgage Process: Current Status 
Below are key findings on the current status vis-a-vis consideration of energy factors in the 
commercial mortgage process, based on the stakeholder discussions and literature review.  
 
1. Energy efficiency is generally not a motivating factor for mortgage lenders. 
 
The commercial mortgage loan process involves high stakes - with many actors making risk-
based decisions, often under time pressure. This creates a disincentive to do anything that 
deviates from the shortest path to getting the deal done. As one stakeholder put it, “The 
brokerage community and the transactions team is bonused on volume of production. They just 
want it done. Nobody wants another road bump.” Furthermore, commercial lending is still a very 
“risk-averse exercise in which landlords are trying to hide risk and lenders are trying to uncover 
it,” as characterized by one owner.  
 
Given this environment, energy efficiency is not a motivating factor in decision-making because 
it is typically considered a very small piece of the overall risk profile. As one mortgage servicer 
stated “..in my 35 years I’ve never seen a default because of lights being turned off. The primary 
reason for default is because they lose a tenant.” Furthermore, lenders perceive that the 
benefits of energy efficiency and sustainability accrue only to the developer or owner, not the 
lender. The vast majority of lenders are only concerned with interest payments and getting the 
principal paid back. However, some lenders showed concern about economic or functional 
obsolescence that may be associated with non-green buildings, especially in certain markets 
like parts of San Francisco and Washington, DC.  And some respondents pointed out the 
important distinction between gross and net leasing - i.e., the picture may be significantly 
different where the owner is paying the energy bills for the whole building (gross) versus when 
they are only covering energy expenses for some common area (or none at all).  
 
More recently, a few new initiatives explicitly promoting energy efficiency in the mortgage 
lending process have been introduced. 

● Fannie Mae offers several programs for multi-family housing. The Green Rewards 
program provides additional loan proceeds and an interest rate discount to invest in 
energy efficiency. Another program provides an interest rate discount for buildings with 
green building certification (LEED or ENERGY STAR). As of April 2016, the interest rate 
discount has been raised from 10 basis points to 13-39 basis points depending on loan 
size and credit quality.  
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● The U.S. Department of Housing and Urban Development (HUD) is launching a program 
to offer lower mortgage insurance premiums for green and energy-efficient multi-family 
housing.  The discount on premiums can be used to invest in energy efficiency 
improvements.  

● In Europe, at least two lenders - ING and ABN AMRO - are offering to finance energy 
improvements to increase the performance of buildings that have low energy efficiency 
ratings based on European benchmarking rating and disclosure schemes. Much of this 
is being driven by environmental policies and lender concern about potential functional 
obsolescence of properties that they end up owning if a loan forecloses (i.e., they fear 
being left holding a conspicuously underperforming building).  

 
We note that none of the stakeholders were opposed to the idea of properly accounting for 
energy factors or even promoting and rewarding energy-efficient buildings. Rather, their 
perspective is that energy factors are not enough of a motivator to justify additional effort in the 
mortgage lending process and therefore would have to be seamlessly integrated into the current 
process. 
 
2. Although energy costs are part of the NOI calculation, there is currently very limited 

awareness and analysis of their impacts in underwriting. 
 
Lenders are generally aware that energy costs are included in the NOI calculation, a finding also 
corroborated by another lender survey (IMT 2016b). However, they do not currently see it as a 
factor worthy of more careful analysis in underwriting practices. The current situation is 
characterized by a) very limited efforts to identify energy-efficient buildings (usually limited to 
Energy Star Ratings and LEED certification); b) limited transparency concerning energy 
performance (the commonly used ARGUS software does not break down the energy costs of 
the property but instead just clusters their cost with all utilities, including such items as garbage 
disposal). Even a major institutional investor with sustainability goals indicated that they do not 
have a policy to adjust underwriting standards for sustainable properties.   
 
A common view among lenders is that energy is simply not a big enough risk factor, especially 
for net leased buildings. As one lender put it: “with energy costs the way they are, things other 
than energy efficiency are occupying folks’ minds.”  None of the lenders in this study considered 
variations in future energy use or price volatility and some held the view that any energy cost 
volatility could easily be absorbed within the DSCR “cushion.” Volatility will matter more if a 
lender is “skinning it really close on DSCR.” While regulated banks cannot do this, non-bank 
debt funds could. Two lenders indicated that if historical utility costs vary dramatically it will raise 
some questions and they may look into it, but sometimes they don’t even have more than one 
year’s utility data when bidding. With regard to projected energy savings over the mortgage 
term, respondents showed little confidence that appraisers and lenders truly believe in the 
likelihood that future savings can actually be achieved in a given building going forward.  
 
Another issue is that owners don’t always provide energy cost information to lenders, even 
when performance is impressive, and it’s unlikely that lenders would demand this information 
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from owners because financing is based primarily on more prominent factors like rents and 
vacancy. This may be a chicken-and-egg situation where owners don’t bother to provide energy 
information because they think lenders may not consider it anyway. One lender said that even if 
they get information about the energy efficiency of a building they say “that’s nice, but from the 
nuts and bolts of a credit decision, we do not look at utility costs.” A notable exception is Fannie 
Mae’s Green Rewards program, which does in fact consider a portion of projected future energy 
savings in its NOI calculation, and the borrower, with plans to embark on a qualifying retrofit 
effort, gets additional proceeds based on these savings.  
 
We note the above lender perspective appears to be more due to a lack of awareness than to 
an informed opinion about energy factors. Simply put, there appears to be a quite limited 
appreciation of the degree to which energy savings can “move the needle” on NOI - at least with 
gross leases.  For example, a prior DOE-sponsored study (Jaffee et al. 2012) analyzed the 
impact of price volatility and energy use reduction on mortgage valuation based on sample of 
8,497 loans on commercial office buildings. 

● The inclusion of the energy price volatility generated mortgage values that are on 
average about 9% below the value of the mortgages using the traditional modeling 
approach (which ignores the energy price volatility in valuing the embedded default 
options). On average, the lenders would have had to charge about 19 basis points to 
assure that the market price of the loan with the embedded default options was valued at 
the same amount that was dispersed to the borrower in principal. 

● Reducing the electricity and natural gas consumption of each building by 20% and then 
re-estimating the value of the mortgage on the more efficient, but otherwise, equivalent 
building resulted in value of the mortgages on these buildings being about 1.3% higher, 
on average. The size of these variations varies importantly across buildings, mortgage 
contract structures, and regions. Overall, the reductions in energy consumption appear 
to benefit more the higher loan-to-value ratio mortgages and larger buildings. 

 
Such information clearly piqued the interest of some lenders and indicated that they would pay 
more attention to energy factors if shown that they had an impact. Indeed, one lender held the 
view that “an energy-efficient building is more valuable and less risky (from a lender’s 
perspective) than one that isn’t.” One building owner (a REIT representative) mentioned that 
recently, for the first time, their mortgage lender asked them whether the building they were 
trying to refinance had any green certifications. Another respondent noted that the importance of 
energy costs will likely vary by location, building type, and other factors (e.g., energy is likely to 
be more critical for Class B and C buildings than Class A buildings, since the latter’s leasing 
expense would more dwarf its energy costs). Finally, several stakeholders noted that it is 
important to look at the impact of energy factors on the revenue side of the NOI calculation. This 
is discussed more in item 6 below.    
 
 
 
 



 

11 

3. Underwriting is not standardized and lenders have considerable discretion in 
underwriting practices. 

 
Government regulations set overall DSCR and LTV limits for regulated banks, but lenders have 
considerable discretion in how they execute underwriting. There are commonalities in 
underwriting practices and the process, in general, is fairly similar across the industry, as 
described in Section 2 above. However, specific practices within each lending institution are 
governed by their own proprietary policies and standards. As such, there are no industry-wide 
standards for underwriting practices beyond the aforementioned DSCR and LTV limits, and no 
inherent motivation for stakeholders to develop common standards. This has pros and cons.  
Any given lender has the flexibility to act on its own to modify its own practices. At the same 
time, any changes in underwriting practices have to be advocated separately for each lender as 
there is not a common point of intervention.  

 
4. The Property Condition Assessment (PCA) generally does not include information on 

energy performance. 
 
Most mortgage applications require a PCA1 (although one lender indicated that it does not 
require a PCA for smaller loans where the building is less than 15 years old; another lender 
indicated that it may not always require a PCA for refinanced deals). PCAs are typically 
conducted by professional engineers. Lenders often have pre-existing agreements with one or 
more PCA firms. As noted in section 2, the primary purpose of the PCA is to determine the 
requirements for reserves and to identify any serious liabilities that would preclude the loan from 
being approved (e.g., PCAs became an effective tool for identification of asbestos and seismic 
risks). It is important to note that PCAs happen late in the process, after the basic parameters of 
the loan decision have already been approved. Part of the reason for this is that PCAs are 
relatively expensive (compared to other loan requirements) and lenders want to minimize “dead 
deal” costs so delay it until there is high certainty that the loan will be approved.   
 
PCAs do not currently include any direct information on the energy performance of the building 
as a whole or even the efficiency of building systems. One notable exception is with PCAs on 
deals aspiring to participate in the Fannie Mae Green Rewards program, which added a high 
performance building module - essentially an energy audit - to its baseline PCA requirement 
(See Appendix B). Several stakeholders were of the view that the engineering firms conducting 
the PCA would generally be capable of assessing energy performance as part of their scope of 
services.  

 
5. Most appraisals do not consider existing or planned energy efficiency features in 

valuation.  
 
Mills (2015) provides a comprehensive view of the role of appraisals in the commercial real 
estate market, which was reinforced by stakeholders in this project. Currently, the appraisal 
                                                
1 PCAs are also referred to as Property Needs Assessments (PNAs). We use PCAs in this document. 
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includes very little to no information, beyond the NOI calculation, concerning the impact of the 
relative energy performance of the building on its market value.  The difficulty of obtaining, or 
lack of, usable data on green or energy-efficient features, as well as valid sales comparisons or 
cash flow analyses, presents a significant information deficiency. However, the appraisal may 
give “credit” to Energy Star ratings or LEED certification in its evaluation of the quality of the 
property and adjust its capitalization rate accordingly.  Energy costs also directly affect the NOI 
as a component of operating expenses, of course, although some appraisers just use industry 
standard assumptions for future utility costs, even if the building has been performing better (or 
is expected to do so in the future due to retrofit work).  Energy factors may also affect the 
property’s expected income via enhanced “rentability” or leasehold stability estimates, although 
this does not appear to be happening much in practice.  
 
Several stakeholders were of the view that appraisers are not adequately trained to incorporate 
energy performance information into their appraisals or even to recognize its contribution to 
property value. Relatedly, approximately half of the lenders interviewed during IMT’s 
commercial lender survey (IMT 2016b) recognized the value of having appraisers with 
experience valuing high-performance buildings.  
 
One issue raised by respondents is that the incentives for appraisers to incorporate such 
information are likely not strong enough. Appraisers are increasingly squeezed on fees, which 
makes it very challenging to add new scope to their appraisal process. Sometimes appraisers 
are willing to incorporate energy features in their appraisals, but lenders resist this either 
because of added cost or because they do not know how to use this information - for example, 
the appraisal reviewer may tell appraisers to ignore energy efficiency issues (potentially not 
even accepting the appraisal, according to one respondent). There is also some risk aversion 
from concerns around veracity and accuracy of energy data, the impacts of building operations, 
and industry pressures not to overvalue buildings, especially after the last financial crisis.  
Appraisers were characterized by more than one respondent as being a bit gun shy in this post-
Great Recession era. 
 
Despite some of these challenges, there are several on-going efforts to incorporate energy 
factors in appraisals. In fact, appraisals may be the one part of the mortgage process that has 
been the most active vis-a-vis efforts to incorporate energy factors. The Appraisal Institute has 
developed and is actively promoting its “Commercial Green and Energy Efficient Addendum” for 
appraisals. Also, the U.S. Department of Energy has an active appraisal working group that is 
looking to identify opportunities and pilot new ideas. Furthermore, the Appraisal Foundation’s 
Appraisal Practices Board (APB) has issued background and core competency guidance on 
valuing high-performance properties and will soon release an exposure draft that will provide 
greater detail on valuing commercial properties.  
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6. There have been several studies claiming a positive impact of energy factors on 
building value, but many owners have not been able to discern this in their own 
portfolios. 

 
The U.S. DOE conducted a review and synthesis of studies to date on the impact of energy 
efficiency on building value (DOE 2015). Over 50 academic studies have been conducted on 
this subject (See Figure 5a-b for an illustrative example), and found that buildings with LEED 
and ENERGY STAR certifications have: 

● higher rental rates – LEED buildings display a 15-17% premium and ENERGY STAR 
buildings display a 7-9% premium over similar non-rated buildings; 

● higher occupancy rates – LEED buildings have 16-18% higher occupancy than non-
rated buildings, while ENERGY STAR buildings have 10-11% higher occupancy; 

● lower utility costs – Electricity and gas expenses in ENERGY STAR buildings are more 
than 13% lower compared to similar non-rated buildings; 

● increased sales prices – LEED buildings exhibit a 10-31% premium and ENERGY STAR 
buildings exhibit a 6-10% premium over non-rated buildings. 

 
However, our respondents, including most owners and almost all lenders, generally relayed that 
they are dubious about the link.  One even remarked that he believes that green buildings cost 
more to operate because a) they are often Class A buildings, and relatedly, b) they generally 
have more services and possibly more sophisticated ones.  Some stated that they are hearing 
that cost benefits exist with green buildings, but only on a purely anecdotal basis (which is 
interesting given the plethora of studies.   
 
On the more positive side, one respondent did claim that LEED buildings have less downward 
price pressure) and remarked on “brown” properties facing a valuation penalty. Another claimed 
to have seen “cap rate adjustments” - i.e., decreased capitalization rates for green buildings, 
implying higher valuation for the same NOI.   
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Figure 5a. Rental premiums of green buildings. (IMT 2016) 

 

 
Figure 5b. Occupancy premiums of green buildings. (IMT 2016) 
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7. Context Matters. All Real Estate is Local. 
 
One clear message came through from our respondents regarding the potential of a price 
premium for green and energy efficiency: context, particularly geography, matters.  Several 
respondents highlighted markets such as Washington DC, where the federal and municipal 
government have both pushed LEED, and ones like San Francisco, where many of the tenants 
are demanding, or at least strongly favoring, green buildings. The CBRE Green Building 
Adoption Index report (CBRE 2015) provides information on the uptake of green building 
practices in the 30 largest US cities. It shows that at the end of the fourth quarter of 2014, 
13.1% of the commercial building stock now has an ENERGY STAR label, LEED certification, or 
both. It also shows wide variation based on market (37% in Minneapolis to 6% in Kansas City) 
and wide variation based on size (less than 5% of buildings smaller than 100,000 sf and more 
than 62% of buildings over 500,000 sf). 
 
Regarding specific building types, one industry trade group respondent reported that in 
apartment buildings, members don’t believe energy efficiency makes a difference in rents. “If I’m 
in a two-bedroom apartment, the impact of energy efficiency on my bill is extremely low.”  The 
same respondent conceded, however, that millennials often want to be in a green building - and 
this theme regarding millennials was echoed by two other respondents. But the industry group 
representative went on to say that apartment building occupancy numbers are so high at this 
point - bordering on 96% - that he was dubious if the phenomenon was truly driving behavior at 
this point.   
 
Somewhat echoing this sentiment, but regarding the current state of the overall commercial real 
estate market more broadly, another respondent commented on the difficulty of gauging the role 
of factors like energy in a market that has moved from its nadir during the Great Recession to a 
“frothy” state currently. “We still don’t have an equilibrium market to really assess … [so] 
appraisers are gun shy” regarding applying significant credit to something that they perceive as 
new and untested.  Moreover, as a couple of other respondents noted, interest rates are very 
low now. Consequently, the impact of additional reduction for green is not of much consequence 
for some borrowers. More encouragingly, though, at least two others said that lower rates (e.g., 
from Fannie Mae’s initiatives) would get their attention - assuming there was not a lot of 
additional work involved to obtain them. 
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Recommendations 

Potential Interventions 
Overall, current commercial mortgage practices do not fully account for the risks that may be 
associated with the energy-use inefficiencies of buildings.  Figure 6 conceptually illustrates the 
primary energy and green feature impacts on mortgage valuation, along with potential 
intervention points and outcomes.  
 
 

 
Figure 6. Conceptual illustration of energy and “green” features, potential intervention points and 

outcomes for mortgage valuation.  
 
 
We present seven potential interventions to properly account for energy factors in the 
commercial mortgage lending process. These are based on explicit suggestions from 
stakeholders and follow-on analysis of the findings presented above.  
 
1. Demonstrate to lenders how and where energy factors “move the needle” on 

underwriting metrics. 
 
It appears that there have been few if any efforts to address the underwriting process. While the 
underwriting process may implicitly consider energy factors via the NOI calculation, stakeholder 
discussions showed that underwriters have very little appreciation of the range and magnitude 
of energy impacts on NOI and risk management (and that, as mentioned above, average energy 
cost estimates rather than actual figures are sometimes used in the formula). Several lenders 
said they would pay more attention to energy factors if they could see how energy factors 
actually “move the needle” on the key underwriting metrics, such as default risk, NOI (and thus, 
implicitly, valuation, LTV and DSCR), and economic or functional obsolescence.  
 
The analysis should show how the impact varies for different market segments (building types 
and locations) and building characteristics and how lower energy use reduces risk. Specifically, 
the analysis would account two aspects of energy costs: 1) energy use and its volatility over the 
course of the mortgage term; and 2) energy price and it volatility over the course of the 
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mortgage term. Toward that end, the analysis should also explicitly show the extent to which 
current methods for calculating the energy term in NOI fall short in characterizing these risks 
and how existing risk models could be augmented. Ultimately, from a lender’s perspective, it 
should be demonstrated that a loan will be more secure if it is financing an energy-efficient 
building that yields better cash flow and is more competitive. While the primary audience is 
underwriters, these findings would also be useful to the appraisal community.  
 
Several stakeholders mentioned that it would be futile to turn this into an initiative to “educate” 
lenders from the standpoint of energy efficiency (“It would be like climbing Mt. Everest in 
winter”). Furthermore, lenders typically do not have continuing education requirements that 
could serve as a channel for this intervention. Therefore, it cannot be overemphasized that any 
such analysis should be conducted and presented to lenders on their terms - resonant with 
language and perspective that is familiar to them. For example, from a risk management 
perspective lenders are far more concerned with rollover risk (likelihood of losing a tenant) than 
energy cost volatility. To the extent that energy-efficient and green buildings can help reduce 
rollover risk from functional obsolescence, it could be structured as part of their risk 
management strategy for functional obsolescence.    
 
It is also important to consider the scale of the impact and how much it will matter to borrowers. 
Fannie Mae currently offers a 10 bps discount for green multi-family buildings. Stakeholders 
expressed mixed views on the strength of this as a market signal. Some indicated that it would 
definitely get their attention, while others said that borrowers are already getting very good 
breaks on interest rates and that this discount would not be much of an incentive.  
 
2. If #1 is successful, provide simple, seamless ways to incorporate energy factors into 

underwriting. 
 
If intervention #1 is successful i.e. it has been demonstrated and lenders are convinced that 
energy factors do in fact have enough of an impact to be analyzed and incorporated more 
carefully into the underwriting process, the next task is to develop effective means to implement 
this. There was broad consensus among stakeholders to “dumb it down and keep it simple,” 
given that the average corporate real estate investor finds energy efficiency “amorphous, 
difficult to measure, and shrouded in mystery.” One idea mentioned by several stakeholders 
was to use a simplified energy score to characterize energy risks and adjust interest rate basis 
points or other underwriting metrics. An interesting precedent for this approach exists with 
regard to seismic vulnerability, where a simple score was developed to incorporate this risk into 
the mortgage underwriting risk analysis process.  
 
An energy score for mortgage underwriting could build on the widely used and accepted 
ENERGY STAR Portfolio Manager score, as well as the emerging ‘asset’ scores such as those 
from the U.S. DOE Asset Scoring Tool.  Portfolio Manager provides an operational rating - it 
implicitly incorporates the efficiency of the building’s installed assets (e.g., high efficiency 
chillers) and operations (e.g., if the lights are turned off at night) by rating buildings on their 
overall usage (adjusted for weather, hours of operation, etc.). An asset rating characterizes the 
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efficiency of the installed assets assuming standardized operations. Both scores are relevant for 
underwriting.  
 
The imperative to “keep it simple” does not necessarily preclude an appropriate level of 
complexity in how the score is calculated (e.g., using investment grade value-at-risk analysis 
(Jackson 2010)), especially to account for the range of contextual and building parameters that 
affect energy performance - as long as the underwriters themselves do not need to deal with 
this complexity, and can integrate these methods into existing processes with minimal effort.       
 
3. Include energy performance in the PCA and move it up in the process. 
 
Beyond properly accounting for energy factors as noted above, there is also the opportunity to 
use the underwriting process to sanction additional loan proceeds to invest in energy efficiency. 
Energy-efficient improvements often happen after acquisition, and there is currently no 
mechanism for lenders to incorporate and reassess the benefits for NOI.  
 
As noted in the key findings section above, lenders routinely require a PCA for a mortgage loan, 
but the PCA rarely if ever includes an assessment of the energy efficiency and sustainability 
attributes of a property. However, if PCAs included investment-grade information on these 
aspects, they could be used to facilitate funding of energy efficiency improvements through the 
mortgage loan. Fannie Mae does this with its Green Rewards program for multi-family housing. 
They require that the PCA include a high performance building module that identifies the costs 
and projected savings from energy efficiency measures, based on an investment grade energy 
audit. Fannie Mae then sanctions additional mortgage loan proceeds based on 50% of the 
projected savings materializing. This approach could be applied more broadly to other 
commercial buildings provided that the lender has confidence in the PCA and that the PCA is 
conducted early enough in the loan process.  
 
One current limitation is that PCAs are typically conducted late in the process, only after the 
basic mortgage terms (size, interest rate, term, etc.) have already been set. In order for this 
intervention to be truly effective at drawing attention to energy, PCAs might need to be 
conducted earlier in the underwriting process. In addition, they are not standardized – i.e., 
different lending institutions use different formats with different information required. As one 
stakeholder mentioned, PCAs were extremely helpful with managing asbestos risk, so could 
also be helpful with energy risk if it could be quantified accurately. Another good example is the 
process that evolved around the Phase 1 Environmental Site Assessment (ESA). Over time, 
standardized reports entered the market and the cost of completing an ESA dropped. In a 
similar vein, a standard for energy analysis needs to be created that’s easy enough and 
important enough for the investment - then it could become common practice within the 
mortgage chain.  
 
Several stakeholders were of the opinion that this intervention could have high impact. One 
stakeholder mentioned that it “could be a ‘door opener’ if the PCA has energy efficiency 
measures showing ROI of 20-30% that could be funded through the mortgage.”  Several 



 

19 

stakeholders also said that lenders are likely to have greater confidence in information from a 
PCA rather than an appraisal, since it is performed by professional engineers. The engineering 
firms are already on site, already evaluating the age/replacement cost of current equipment and 
therefore evaluating energy savings potential is not a big reach from their current scope. The 
ASTM PCA E2018-15 standard could be used as an intervention point. It already now 
references the Building Energy Performance Assessment (BEPA) Standard E2797-15. PCA 
firms may find that increasing their scope of services to include an energy assessment 
increases their competitiveness.  
 
Incorporating energy efficiency information in PCAs could also have other uses: it could 
establish a floor for efficiency (much like asbestos concerns), essentially establishing 
benchmarks where underwriting might lead to reputational or default risk exposure. A contrary 
view was that it is unlikely that loans will be rejected because of poor energy efficiency unless 
the lender is very concerned about functional obsolescence. Finally, PCAs could be used for 
efficiency-related contingencies and as a lever on price of the property.  
 
4. Owners need to demand consideration of energy efficiency by appraisers and lenders 

and provide the data. 
 
Some appraisers and lenders indicated that owners need to demand consideration of energy 
efficiency in the mortgage loan process. One former lender stated that “unless the borrower is 
explicitly bringing up energy efficiency, lenders probably won’t consider it.” When owners make 
energy efficiency investments, they should demand consideration of projected savings in the 
NOI calculations. Furthermore, they need to be proactive in providing the necessary information 
- energy efficiency features and energy use and cost information. Providing basic ENERGY 
STAR Portfolio Manager information is not overly burdensome. Owner demand may also help 
move the PCA earlier into the process to get projected savings factored into the NOI calculation. 
Furthermore, IMT (2016b) reveals that “energy savings not materializing” was the greatest risk 
cited by interviewed lenders, and that receiving energy data from the owner may increase 
lenders’ willingness to lend to energy efficiency projects.  
 
This intervention will require advocacy to owners. Potential channels include the Building 
Owners and Managers Association (BOMA) and programs such as the Better Buildings Alliance 
(BBA).   
 
5. Include energy metrics more explicitly in ARGUS software. 
 
ARGUS is the leading industry software product for reporting and projecting building-level 
discounted cash flow pro formae, analyzing acquisition and disposition strategies, undertaking 
real estate asset management scenario analysis, and sensitivity analyses of lease management 
strategies.  The reporting and presentation tools available in ARGUS have made the product an 
essential tool for many real estate investors and most commercial real mortgage underwriters.  
Given ARGUS’s widespread use in the real estate industry - it’s a de facto standard - a possible 
intervention would be to work with ARGUS to introduce more explicit energy metrics into its 
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analytics package.  Current versions of ARGUS allow for reporting complex expense recovery 
structures by lease, however, these expenses are reported as a cost per square foot and the 
energy usage, costs and volatility component is not explicitly recognized (ARGUS 2015).  
Similarly, the energy component of expense reimbursement in net leases is not explicitly 
recognized, so it is difficult for underwriters or analysts to distinguish buildings with respect to 
the energy component of net operating income.   
 
6. Get appraisers to properly value energy factors. 
 
Appraisals are an obvious key intervention point for valuation. As one appraiser described the 
current situation: “...energy is a single factor that usually equates to about 1.5 lines in a 150 
page commercial valuation report [and] you have a lot of education and awareness raising to do 
to get appraisers and owners to acknowledge the impact that energy efficiency might have 
longer term.”  There have already been some efforts to get appraisers to consider energy 
factors in the mortgage valuation process. As noted earlier, the Appraisal Institute has 
developed a “green addendum” form to characterize energy efficiency and sustainability 
features in an appraisal report. There are also awareness and training efforts underway, 
including by the U.S. DOE. All these are still fairly incipient and it is too early to assess their 
impact. One owner who recently attended a training session on energy factors in appraisals 
indicated that for “9 out of 10 [attendees] it was all brand new.” In addition to awareness and 
training, Mills (2015) documents a range of opportunities pertaining to energy and appraisals, 
including: 

● Improved information resources that provide better sales comparison data that can be 
related to building efficiency features. The U.S. DOE currently has an initiative to collect 
such data and make it available for analyses of the links between building value and 
energy-related attributes.  

● Energy benchmarking and rating tools that are adapted to appraiser needs, for example 
by including essential energy cost metrics. 

● Better risk analysis information as noted in item #1 above for underwriters. 
● Appropriate compensation for the additional time and effort to consider energy factors in 

appraisals. Creating standardized forms and access to the relevant information would 
help reduce the time and effort.   

● Enhancing the demand for better appraisals from lenders and owners. 
 
The U.S. DOE appraisal working group is already considering many of these interventions and 
how to develop and pilot them among working group members and more broadly.  
 
7. Consider interventions in ancillary products and services such as insurance. 
 
During the course of stakeholder discussions for this scoping project, some stakeholders 
highlighted potential interventions in ancillary products such as insurance. The U.S. Department 
of Housing and Urban Development (HUD) is rolling out a program to offer a 25 bps discount on 
mortgage insurance premiums for energy efficient multi-family housing. The Federal Housing 
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Administration (FHA) estimates that the multifamily insurance rate reductions will spur the 
rehabilitation of an additional 12,000 units of affordable housing per year nationally.   
 
In a related vein, one stakeholder suggested that energy savings insurance could be used to 
insure risks related to energy use projections used in NOI calculations. These products already 
exist and are used in energy savings performance contracts. They could be adapted for use in 
commercial mortgage underwriting.  
 
Many reinsurers are also increasingly concerned about resiliency in the face of climate change 
impacts. To the extent that energy efficiency can help mitigate some of these risks, it may offer 
another avenue for insurance cost savings that could eventually be incorporated into NOI 
calculations.  
 

Getting Started 
The interventions presented above are technically feasible and could have significant impacts, 
with benefits to lenders and owners. However, it is also true that the nature of the mortgage 
lending process – with multiple stakeholders, high stakes and risk aversion – does not lend itself 
easily to changes. Therefore, these interventions will need to be piloted carefully and modestly 
with highly motivated early adopters. Wider deployment will likely require aggressive 
education/awareness efforts and stakeholder engagement and support through relevant 
industry organizations such as the Mortgage Bankers Association and the American Bankers 
Association. 
 
For the near term (~6-9 months), we recommend pursuing three interventions in a staged 
manner as shown below.  
 
Intervention #1:  Demonstrate to lenders why and when energy factors “move the 
needle”  
Near term goal: First and foremost, lenders need to be convinced that energy factors matter for 
underwriting. Given that underwriting practices are not standard and that specific underwriting 
practices and risk management perspectives can vary between lenders, we recommend 
working closely with three to five lenders to analyze the impact of energy factors for market 
segments that are relevant to each of them. The intended outcome is for lenders to affirm or 
refute the need to modify their current underwriting practices based on these findings.  
 
Tasks:  

ID Task Description 

1 Define demonstration 
requirements 

Conduct follow up discussions with lenders and owners to: 
confirm metrics of interest; determine extent of impact needed 
for it to matter for underwriting; identify building types and 
markets of primary interest; discuss alternative analysis 
approaches.  
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2 Develop analysis approach Consider statistical and case-study based analysis approaches. 
Identify datasets that can be used for a statistical approach. 
Identify potential case studies.  Vet and obtain signoff from 
selected lenders on analysis approach and scope. (Go/No-Go 
stage gate) 

3 Conduct analysis Analysis will be conducted by project team, with periodic input 
and review of interim results by lenders. 

4 Present results to lenders 
and identify next steps 

Synthesize and present results to lenders, who will affirm or 
refute need to modify current underwriting practices based on 
analysis results. If affirmed, identify process for designing and 
implementing changes to underwriting practice.  

 
 
Intervention #3: Develop energy performance requirements for PCAs. 
Near term goal: Several stakeholders suggested that the PCA could be an effective mechanism 
to incorporate energy performance into the mortgage valuation process. As a first step, we 
recommend investigating this further to confirm viability and then develop and pilot an energy 
performance module for the PCA, building on existing standards such as ASTM 2797 (ASTM 
2015) and ASHRAE Audit Procedures (ASHRAE 2011).  The intended outcome is to 
demonstrate how the energy performance information from the PCA can inform the underwriting 
process.  
 
Tasks:  

ID Task Description 

1 Confirm viability and 
approach 

Engage three to five PCA firms to discuss and document viability 
and adoption potential, technical approach, market and other 
constraints, and deployment channels including the ASTM 
standard.  

2 EE module scope Develop scope for the energy performance module and sample 
version. 

3 Confirm pilots Discuss scope and sample with lenders and confirm interest for 
pilots.  (Go/No-Go stage gate) 

4 Develop EE module Leverage HUD MapGuide and Fannie Mae Green Rewards 
requirements. Consider approach used for ESA and seismic 
score.  

5 Pilot Use the EE module as part of the PCA for selected loans and 
document how added information was used in underwriting.  
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Intervention #5: Include energy metrics in ARGUS. 
Near term goal: Given ARGUS’ position as a de facto standard software for reporting and 
projecting building-level discounted cash flow, it presents a potentially effective channel for 
ensuring that energy metrics are properly represented in the cash flow analysis. As a first step, 
we recommend exploring the viability of this intervention and developing an implementation 
path.  
 
Tasks:  

ID Task Description 

1 Confirm viability and 
approach.  

Engage ARGUS to confirm viability of incorporating energy 
metrics and approach to ensure user acceptance. (Go/No-Go 
stage gate)  

2 Develop specification and 
user guidelines for energy 
metrics 

Define energy metrics, calculation methodology, how they will be 
represented in ARGUS. Work with selected users to develop 
guidelines on how to interpret and use metrics.  

3 Develop implementation 
plan and schedule 

Work with ARGUS to develop implementation plan and 
schedule.  

 
  



 

24 

References & Bibliography 
 
An, X. and G. Pivo.  2015. “Default Risk of Securitized Commercial Mortgages: Do Sustainability 

Property Features Matter?” Real Estate Research Institute. 
http://www.reri.org/research/files/2014funded_An-and-Pivo.pdf. Accessed February 2016. 

 
Appraisal Foundation. 2015. Valuation of Green and High Performance Property: Background 

and Core Competency. http://evanmills.lbl.gov/pubs/pdf/06-Valuation%20of%20 
Green%20and%20High%20Performance%20Property-
Background%20and%20Core%20Competency%20060215.pdf. Accessed February 2016. 

 
Appraisal Institute. 2014. Commercial Green and Energy Efficient Addendum. Appraisal 

Institute. 
http://www.appraisalinstitute.org/assets/1/29/AI_821_Green_Commercial_Interactive.pdf. 
Accessed February 2016. 

 
ARGUS 2015. ARGUS Enterprise 11, Certification Training Manual, 2015. 
 
ASHRAE 2011. Procedures For Commercial Building Energy Audits. Second Edition. American 

Society for Heating Refrigerating and Air conditioning Engineers. Atlanta, Georgia. 
https://www.ashrae.org/resources--publications/bookstore/procedures-for-commercial-
building-energy-audits. Accessed April 2016. 

 
ASTM 2797-15. Standard Practice for Building Energy Performance Assessment for a Building 

Involved in a Real Estate Transaction. http://www.astm.org/Standards/E2797.htm. Accessed 
April 2016. 

 
Baden, S., P Fairey, P. Waide, P. de T'serclaes, and J. Laustsen.  2006.  “Hurdling Financial 

Barriers to Low Energy Buildings: Experiences from the USA and Europe on Financial 
Incentives and Monetizing Building Energy Savings in Private Investment Decisions.”   
Proceedings of 2006 ACEEE Summer Study on Energy Efficiency in Buildings. Asilomar, 
CA. 

 
CBRE 2015. National Green Building Adoption Index 2015. CBRE. www.cbre.com/.../green-

building-adoption-index-2015.pdf. Accessed April 2016. 
 
Chao, Mark, D. Goldstein and T. Conlon.  1998.  “Energy Costs and Valuation of Commercial 

Properties by Appraisers and Lenders.”  In the  Proceedings of 1998 ACEEE Summer Study 
on Energy Efficiency in Buildings 4:63-70. 

 
Commercial Mortgage Alert, February 12, 2016, p. 8. 
 



 

25 

Corrado, V. and H. Mechri.  2009. Uncertainty and Sensitivity Analysis for Building Energy 
Rating. Journal of Building Physics 33(2): 125-156. 

 
Doyle, V. and A. Bhargava.  2012.  The Role of Appraisals in Energy Efficiency Financing.  

Report prepared for DOE’s Building America program. 
http://www.nrel.gov/docs/fy12osti/54329.pdf. Accessed February 2016. 

 
Eichholtz, P., N. Kok, R. Holtermans, E. Yonder.  2015.  “Environmental Performance and the 

Cost of Capital: Evidence from Commercial Mortgages and REIT Bonds.”  Working paper. 
 
Fannie Mae. 2016. Multifamily Green Financing. https://www.fanniemae.com/multifamily/green-

initiative. Accessed February 2016. 
 
Fannie Mae.  2016. “Green Financing.”  Fact sheet on organization’s financing programs for 

green commercial real estate.  https://www.fanniemae.com/content/fact_sheet/competitive-
advantage-green-financing.pdf. Accessed January, 2016. 

 
Granade, H., J. Creyts, A. Derkach, P. Farese, S. Nyquist, K. Ostrowski.  2009.  “Unlocking 

Energy Efficiency in the U.S. Economy.”  McKinsey & Company. 
http://www.greenbuildinglawblog.com/uploads/file/mckinseyUS_energy_efficiency_full_repor
t.pdf. Accessed February 2016. 

 
Heller, J., M. Heater, and M. Frankel.  2011. “Sensitivity Analysis Comparing the Impact of 

Design, Operation, and Tenant Behavior on Building Energy Performance.”  White paper 
prepared by the New Buildings Institute. 
https://newbuildings.org/sites/default/files/SensitivityAnalysisReport.pdf. Accessed February 
2016. 

 
Heo, Y., R. Choudhary, and G.A. Augenbroe.  2012.  “Calibration of building energy models for 

retrofit analysis under uncertainty.”  Energy and Buildings 47 (2012) 550–560. 
   
Institute for Market Transformation.  2016a. Green Building and Property Value. Institute for 

Market Transformation. http://www.imt.org/finance-and-real-estate/green-building-and-value. 
Accessed March 2016. 

 
Institute for Market Transformation.  2016b. “Energy Efficiency Finance for Commercial 

Buildings: Insights from Lenders.” 
http://www.imt.org/resources/detail/energy-efficiency-finance-for-commercial-buildings-insights-

from-lenders 
 
Jackson, Jerry.  2010.  “Promoting energy efficiency investments with risk management 
decision tools.”  Energy Policy 38 (8): 3865–3873. 
 



 

26 

Jaffee, D., R. Stanton, and N. Wallace.  2012.  “Energy Efficiency and Commercial-Mortgage 
Valuation.”  Technical Report. Fisher Center for Real Estate and Urban Economics, UC-
Berkeley. 

 
Kats, G., A. Menkin, J. Dommu, and M. DeBold.  2011.  “Energy Efficiency Financing --  Models 

and Strategies.”  Report prepared by Capital E for the Energy Foundation. 
http://newbuildings.org/sites/default/files/EnergyEfficiencyFinancing_ModelsStrategies201110.p

df. Accessed February 2016. 
 
Kolstad, L. and B. Garber.  2015.  “High-performance buildings and property value: A primer for 

lenders.” 
http://www.imt.org/resources/detail/high-performance-buildings-and-property-value. Accessed 

February 2016. 
 
Lowe, Marcy and Gary Gereffi.  2008.  “An Analysis of the U.S. Real Estate Value Chain with 

Environmental Metrics.” Report prepared by Duke University’s  Center on Globalization, 
Governance & Competitiveness for the Environmental Defense Fund. 

 
Lutzenheiser, L. and N. Biggart.  2006.  “Market Structure and Energy Efficiency: The Case of 

New Commercial Buildings.”  Report prepared for the California Institute for Energy 
Efficiency. 

 
Miller, John.  2013.  “Green building and property value.” 

http://www.imt.org/resources/detail/green-building-and-property-value. Accessed February 
2016. 

 
Mills, E. 2015. “Looking For Value in All The Wrong Places. Toward Expanded Consideration of 

Green and Higher Performance Attributes in Non-residential Property Appraisals in the 
United States.” Lawrence Berkeley National Laboratory. LBNL-1003828. 

 
Mills, E., S. Kromer, G. Weiss, and P. Mathew.  2004.  “From volatility to value: analysing and 

managing financial and performance risk in energy savings projects.”  Energy Policy 34: 
188-199. 

 
National Institute of Building Sciences, Council on Finance, Insurance and Real Estate. 2015. 

“Financing Small Commercial Building Energy Performance Upgrades: Challenges and 
Opportunities.” 
http://c.ymcdn.com/sites/www.nibs.org/resource/resmgr/CC/CFIRE_CommBldgFinance-
Final.pdf. Accessed February 2016. 

 
U.S. Department of Energy. 2015. “Energy Efficiency and Financial Performance: A review of 

Studies in the Market. U.S.” http://betterbuildingssolutioncenter.energy.gov/. Accessed 
March 2016. 

 



 

27 

U.S. Treasury, Office of the Comptroller of Currency (OCC).  2013.  Commercial Real Estate 
Lending.  Handbook for industry practitioners. http://www.occ.gov/publications/publications-
by-type/comptrollers-handbook/cre.pdf. Accessed January 2016. 

 
Wang, L., Mathew, P., Pang, X. 2012. “Uncertainties in energy consumption introduced by 

building operations and weather for a medium-size office building.” Energy and Buildings 53 
(2012) 152–158.  

 
Wilcox, James A. 2012. "Commercial Real Estate: Underwriting, Mortgages, and Prices." 

http://www.reri.org/research/article_pdf/wp185.pdf. Accessed January 2016. 
 
  



 

28 

Appendices 

Appendix A: Stakeholder Discussion Questions 
 
The mortgage process and where energy factors fit in 

● Can you describe your typical process for completing your role (origination, underwriting, 
servicing, portfolio investments, etc.) for a typical building?  What steps do you 
undertake?  Where do you get information from and who uses the results of your work? 

● Where and how are energy factors (e.g. 3rd party energy assessment) currently 
considered in your process? Where should they be considered?   

● How is the process different for existing buildings vs. new construction? 
● Does the process vary by bank, private vs. institutional lenders, equity funding, by 

building type, by size, or other factors? 
● What information is proprietary, and what can be shared? 
● How does the engineering report, or Property Condition Assessment (PCA), affect your 

underwriting process? 
● Do you account for the level and volatility of energy consumption or energy price 

volatility? 
● How do you factor energy risk in your commercial real estate  mortgage investment 

portfolios (e.g. does it affect your analysis of default risk, does it affect the diversification 
strategy)? 

● Do you look at green labels such as Energy Star and LEED? 
 
Impact of energy factors on the mortgage process (origination, valuation, investment, etc.) 

● What are the factors that would drive variance in impact of energy-related variables (e.g. 
energy performance, price risk, condition of assets, new construction vs existing, tenants 
versus owner occupied, planned retrofit vs stable building)? 

● Have you assessed the impact from each of these factors?  If yes, can you share any 
results? What are the biggest variables to focus on? 

● How do energy factors impact rents, occupancy, absorption, operating expenses? 
● Does this matter more for new construction and renovation?  Is improved performance 

already reflected in stable existing buildings, and is therefore already underwritten 
adequately? 

● How do you account for energy factors in the capitalization rate (e.g., would an energy 
efficient rating building have a lower capitalization rate)? 
 

Potential interventions and efforts to date to incorporate energy factors in mortgage valuation 
and underwriting 

● What is the current perspective/awareness of energy-related issues in the field? (e.g. not 
on their radar, skeptical, etc).  What would make people care? 

● Do you know of any efforts to date in your organization or by others such as 
government, non-profit, or industry organizations? What were the successes and 
failures? Why? How does industry climate and culture affect this? 
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● What are potential interventions?  (e.g. standardized energy risk analysis procedures, 
data, standardized utility bills, ….)? 

● What are the barriers to these interventions?  technical, economic, regulatory, market, 
organizational (e.g. bank silos), industry culture,...What would it take to be successful? 

● Are there particular market sectors or ownership types that you would prioritize in terms 
of benefits or ease of adoption? 

● Can you think of other examples where new aspects/procedures were incorporated into 
mortgage underwriting and valuation that were not previously standard practice?  What 
were these changes and why and how did they happen? 

● What about mortgage backed securities and secondary market demand for “green” 
investments? 

● How does PACE impact potential interventions? 
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Appendix B: Fannie Mae High Performance Building Module for PCAs 
 
The following pages show the template for the Fannie Mae high performance building module 
for the PCA, entitled: “Appendix H to the Instructions for Performing a Multifamily Property 
Condition Assessment: Templates for a Property Condition Assessment Report with a High 
Performance Building Module” 
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