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Market Category Descriptions 

Note: The EIA recognizes 3 categories in its taxonomy: (1) Residential, (2) Commercial, and (3) Industrial. EIA does not include an “Institutional” 
category. Institutional buildings broken out for the purpose of this analysis are grouped by EIA within the Commercial category. 
Source: Energy Information Administration (EIA); INC/COWS/OHcp analysis. 

 Buildings used 
primarily for 
housing; includes 
single family, 
multiunit, 
multifamily 
residences and 
mobile homes 

 Buildings used 
primarily for 
activities related to 
commerce, 
including lodging, 
mercantile 
activities, 
assembly, 
services, offices, 
and warehouses 
 

 Buildings primarily 
used by 
manufacturing 
industries 

 Buildings primarily 
used for four types 
of activities: 
worship, public 
order & safety, 
education, and 
healthcare 

Residential Commercial Industrial Institutional 
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BRIM Taxonomy 

Segment: Based on specific activities that take place in the building and/or size 

Category: Based on general activities that take place in the building. 

Conven- 
ience 

Stores 

Fast Food 

Restaur- 
ants 

Café- 
terias 

Health 
Clubs 

Sports 
Arenas 

Libraries 

Motels & 
Hotels 

Dormi- 
tory 

Retire- 
ment 
Home 

Enclosed 
Malls 

Beer, Wine 
or Liquor 

Stores 

Rental 
Centers 

Admin or 
Profess- 

ional 
Offices 

Govern- 
ment 

Offices 

Banks & 
Financial 

Institutions 

Vehicle 
Repair 
Shops 

Dry 
Cleaners or 

Laundro- 
mats 

Tanning 
Salons 

Grocery 
Stores 

Refrigerated 
& Non-

Refrigerated 
Warehouses 

Shipping 
Centers 

Airplane 
Hangars 

Labora- 
tories 

Server 
Farms 

Market-
rate 

housing 

Affordable 
housing 

Public 
housing 

Food 

Beverage & 
Tobacco 

Textile Mills 

Textile Product 
Mills 

Apparel 

Leather & Allied 
Products 

Wood Products 

Paper 

Printing & 
Related Support 

Petroleum & 
Coal Products 

Chemicals 

Plastics & 
Rubber 

Products 

Nonmetallic 
Mineral 

Products 

Primary Metals 

Fabricated Metal 
Products 

Machinery 

Computer & 
Electronic 
Products 

Electrical Equip, 
Appliances & 
Components 

Transportation 
Equipment 

Furniture & 
Related 

Products 

Miscell- 
aneous 

Single 
family 

2-4 Unit 
Build-
ing(1) 

5+ Unit 
Build-
ing(1) 

Mobile 
Home 

Food 
Sales 

Food 
Service Lodging Mercan- 

tile Office 
Public 
Assem-

bly 

Service 
(other 
than 

retail & 
food) 

Ware- 
House/ 
Storage 

Other 

Residential Commercial 

K–12 
Schools 

College & 
University 

Classrooms 

Preschool & 
Daycare 
Centers 

Hospitals 

Outpatient 
Healthcare 

Clinics 

Veterinary 
Clinics 

Police 
Stations 

Fire 
Stations 

Jails 

Chapels 

Mosques 

Temples 

Educa- 
tion 

Health 
Care 

Public  
Order & 
Safety 

Worship 

Institutional Industrial 

Based on type of occupants/tenants that reside/operate in the building.  Type: 

I 
L 
L 
U 
S 
T 
R 
A 
T 
I 
V 
E 
 

E 
X 
A 
M 
P 
L 
E 
S 

Note: While many stakeholders in the energy efficiency retrofit space are familiar with the MUSH category, a refinement of our data into this specific  grouping  proved 
infeasible in the context of this study. Governments at the local, state, and federal levels own properties in a number of different segments, including office, education, public 
assembly, and residential; however, a detailed breakdown of government property holdings was infeasible in the context of the data available, For a full list of Market Types 
under the Commercial and Institutional Categories, see Appendix. (1) 2-4 and 5+ unites are classified as Multifamily. Market size and segment characteristics data is captured 
separately; all other information and analysis is combined. 
Source: Energy Information Administration; OHcp/INC/COWS analysis. 
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Residential Segment Descriptions 

Note: Breakdown of Residential category reflects convention used by the EIA.  (1) A manufactured house assembled on site, however, counts as a 
single-family detached unit.  In general, the industry (although not the EIA, which uses the term to refer to homes of all vintages) refers to pre-1976 
manufactured housing as mobile homes and post-1976 structures as manufactured housing; this break point is the result of a change in code enacted 
by HUD to improve the quality of this type of housing. The term “modular housing” is also used on occasion, although with inconsistent definitions. 
Source: Energy Information Administration (EIA); Environment and Energy Study Institute. 

 Buildings containing living 
space for a single 
household with an 
independent outside 
entrance; includes stand-
alone structures 
(detached) and 
townhouses, rowhouses, 
or duplexes (attached); 
72% of all housing units 
nationwide 

 Buildings containing 
segregated living 
spaces for multiple 
households in which 
one household lives 
above another; 5-100+ 
units; 15% of all 
housing units 
nationwide 

 Housing units with 1+ 
rooms built on a 
movable chassis and 
moved to either a 
permanent or 
temporary foundation(1); 
6% of all housing units 
nationwide 

Single Family 2-4 Unit Building 5+ Unit Building Mobile Home 

 Buildings containing 
segregated living 
spaces for 2-4 distinct 
households in which 
one household lives 
above another; 7% of 
all housing units 
nationwide 

Residential 
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Residential Segments: Share of 
Building Stock & Energy Consumption 

Note: (1) Commercial & Institutional are grouped together in the Greenhouse Gas Emissions chart; emissions data is not available by building type. 
(2) Vacant buildings not included. (3) Energy consumption is delivered consumption; excludes primary (off-site) consumption. 
Source: Greenhouse Gas Emissions from EIA’s April 2011 Monthly Energy Review (data is for 2010). Residential data from EIA’s RECS 2005 
survey, Commercial & Institutional data from EIA’s 2003 CBECS, Industrial data from EIA’s 2002 MECS; OHcp/INC/COWS analysis. 

Single Family 

2-4 Unit 
Building 

5+ Unit 
Building 

Mobile Home 

 Comprises 6% of the building stock, and consumes 9% of total energy. Energy intensity is higher than in Single Family, reflecting in part the 
average smaller sq. ft. per unit of MF building stock, but is lower than in 2-4 Unit Buildings, reflecting in part greater energy efficiencies due to 
factors such as lower surface area to volume ratio and centralized building systems in larger buildings. 

Square Footage  
(Bn sq. ft.) 

Total: 257 

3% 
3% 

88% 

6% 

X 

Energy Intensity  
(KBtu per sq. ft.) 

Weighted Average: 44 

= 
40 

78 

62 67 

Energy Consumption 
(Quads)(3) 

Total: 10.6 

6% 
9% 

5% 

80% 

Key: 

Single Family 
2-4 Unit Building(2) 

5+ Unit Building(2) 

Mobile Home 

Residential average 

 Comprises 88% of the building stock, and consumes 80% of total energy. Energy intensity is lower than in other residential segments, reflecting 
in part the average larger sq. ft. per unit of SF building stock, as well as a greater proportion of newer, more energy efficient construction. 

 Comprises 3% of the building stock, and consumes 6% of total energy. Energy intensity is highest in this segment. 

 Comprises 3% of the building stock, and consumes 5% of total energy. Average energy intensity is comparable to that of 5+ Unit Buildings, 
reflecting dramatically higher energy intensity of older units in this segment. 
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Residential Segments: Share of Energy Spending 

Note: (1) Energy consumption is delivered consumption; excludes primary (off-site) consumption. (2) Liquefied Petroleum Gases. 
Source: EIA 2003 RECS; OHcp/INC/COWS analysis. 

Single Family 

2-4 Unit 
Building 

5+ Unit 
Building 

Mobile Home 

Energy Consumption 
(Quads)(1) 

Total: 10.6 

6% 

5% 

80% 

9% 

X 

Fuel Prices and Use 
(cents per KBtu) 

Residential Average: 1.9 Energy Expenditures 
($Bn) 

Total: $201 

= 

1.89 1.83 1.98 2.17 

6% 

5% 
9% 

80% 
Electricity 

LPG(2) 

Fuel Oil 

Natural Gas 46% 

0% 
8% 

41% 

58% 

12% 

30% 
0% 

44% 

0% 
11% 

44% 

56% 

14% 

24% 

2.12 
1.48 

1.09 

2.87 

Cost of Fuel Fuel Use 

 Energy expenditures in the 5+ Unit Building segment account for 9% of energy expenditures within the residential category, which closely 
reflects the segment’s relative energy consumption.  

Key: 

Single Family 
2-4 Unit Building 

5+ Unit Building 

Mobile Home 

Residential average 

Kerosene 1.20 

5% 0% 1% 

4% 2% 

 Energy expenditures in the SF segment account for 80% of energy expenditures within the residential category, which closely reflects the 
segment’s relative energy consumption.  

 Energy expenditures in the 2-4 Unit Building segment account for 6% of energy expenditures within the residential category, which closely 
reflects the segment’s relative energy consumption.  

 Energy expenditures in the Mobile Home segment account for 5% of energy expenditures within the residential category, which closely reflects 
the segment’s relative energy consumption.  
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Residential Segments: Energy Use Characteristics 

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Mobi le Homes

Apartments  in 5 or More Unit
Bui ldings

Apartments  in 2-4 Unit
Bui ldings

Single-Fami ly

Space Heating (Major
Fuels )

Ai r-Conditioning

Water Heating

Refrigerators

Other Appl iances  and
Lighting

8,490 

670 

920 

490 
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35% 10% 18% 6% 31% 

41% 10% 22% 5% 22% 

52% 6% 18% 4% 19% 

40% 8% 20% 5% 27% 

Consumption  
(trillion Btu) 

Note: Because the EIA withheld data whenever the Relative Standard Error was greater than 50% or fewer than 20 buildings were sampled, some 
segments do not have energy consumption broken down into all 10 usage types. Additionally, percentages may not sum to 100% due to rounding.  
Source: EIA 2003 CBECS; OHcp/INC/COWS analysis. 
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Residential Segments: Tenant Characteristics   

Note: NG: Natural gas; (1) LIHTC = Low Income Housing Tax Credits. 4.761Mn households receive rental subsidies across all residential segments; (2) Costs based on 2010 
projections of EIA data, Energy Programs Consortium, Bringing Residential Energy Efficiency to Scale (2009).  (3) Based on 1990 Census estimates, Harvard Joint Center for 
Housing Studies: The State of the Nation’s Housing 2009: Rental Housing (2009). (4) ACEEE analysis of EIA 2005 RECS, Multifamily and Manufactured Housing Energy 
Efficiency Program. (5) US Multifamily Energy Efficiency Potential by 2020 (2010), U.S. Multifamily Housing Stock Energy Efficiency Potential by 2020 (2010). (6) HUD, 
Characteristics of HUD-Assisted Renters and their Units in 2003 (2008). Subsidized Units includes all units receiving HUD operating or rent subsidy funds but excludes units 
subsidized by state or local rental assistance programs, USDA, or the US Treasury’s LIHTC program (founded 1995). (7)  HUD, Characteristics of HUD-Assisted Renters and their 
Units in 2003 (2008).  Data based on analysis of 2003 American Housing Survey. (8)  HUD, Characteristics of HUD-Assisted Renters and their Units in 2003 (2008).  Data based 
on analysis of 2003 American Housing Survey; Private Assisted Housing includes Section 8 voucher recipients and occupants of privately owned housing receiving project-based 
HUD assistance. (9) A manufactured house assembled on site, however, counts as a single-family detached unit. 
Source: Energy Foundation, US Multifamily Energy Efficiency Potential by 2020, 2010; Lori Bamberger, What Works Collaborative:  Scaling the Nationwide Energy Retrofit of 
Affordable Multifamily Housing: Innovations and Policy Recommendations, 2010; Duke University and Georgia Tech, Energy Efficiency in the South, 2010; HUD, Characteristics of 
HUD-Assisted Renters and their Units in 2003, 2008; Harvard Joint Center for Housing Studies, The State of the Nation’s Housing 2009: Rental Housing, 2009; NYSERDA; EIA: 
OHcp/INC/COWS analysis. 

Single Family 2-4 Unit Building 5+ Unit Building Mobile Home 

Segment 
Description 

 Buildings containing living space for a single 
household with an independent outside 
entrance; includes stand-alone structures 
(detached) and townhouses, rowhouses, or 
duplexes (attached) 

 Buildings containing segregated 
living spaces for 2-4 distinct 
households in which one 
household lives above another 

 Buildings containing segregated 
living spaces for multiple households 
in which one household lives above 
another; 5-100+ units 

 Housing units with 1+ rooms built 
on a movable chassis and moved 
to either a permanent or 
temporary foundation(9) 

No. Units (Mn)  79.7Mn  7.8Mn  16.7Mn  6.9Mn 

Owners  68Mn (85%)  2Mn (25%)  2.3Mn (13.8%)  6Mn (85.7%) 

Renters  11Mn (15%)  6Mn (75%)  14.4Mn (86.2%)  1Mn (14.3%) 

Average 
Occupant 
Income 

 Average 2007 income $61K(5) 
 
 

 40% of owner-occupied 
property owners are low income 

 Average 2007 income $31K(5) 
 71% of households below 200% of 

poverty level; 28% below poverty 
level(4) 

 60% of households below 200% 
of poverty level(4) 

 

Average 
Occupant 
Energy Burden  
($ per unit/ 
year)(2) 

Renter Owner Renter Owner Renter Owner Owner Renter 

 Detached: $1,992  
 Attached: $1,633 

 Detached: $2,283 
 Attached: $1,837 

 

 $1,533 
 

 $2,234  $1,180 
 

 $1,153  $1,572 
 

 $1,654 

No. Subsidized 
Rental Units 
(K)(6) 

 Detached: 510K 
 Attached: 280K 

 810K  2,650K  30K 

     Public(7)  

 
 Detached: 40K (8%) 
 Attached: 90K (33%) 

 250K (31%)  710K (27%)  0 (0%) 

     Private(8)  

 
 Detached: 470K (92%) 
 Attached: 190K (67%) 

 560K (69%)  1,940K (73%)  30K (100%) 
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Residential Segments: Category-Wide Barriers 

Source: National Association of Home Builders, Response to Recovery through Retrofit Report, 2009; Consortium for Energy Efficiency, State of the 
Efficiency Program Industry, 2010; Efficiency Vermont, Enabling Investments in Energy Efficiency, 2008; Energy Programs Consortium, Bringing 
Residential Energy Efficiency to Scale, 2009; National Housing Conference, Financing Energy-Efficiency, 2009; McGraw Hill, Energy Efficiency Trends in 
Residential and Commercial Buildings, 2010; public literature review; OHcp/INC/COWS analysis.  

Market Components Description 

Asset Valuation 
 Property appraisers do not take into account energy efficiency improvements, limiting owner incentive to pursue energy-efficient financing or 

retrofit projects for long term asset building 

Attribute Market Access 
 Absence of national “cap and trade” marketplace to incentivize purchase and sale of energy efficiency savings 
 Continuing resistance by utilities to provide energy credits for individual building site generation activities  

Building Technology 
 

 “Low-hanging fruit” measures are often easily identifiable, but no consistent set of EE technologies has been developed to produce reliable 
energy savings across heterogeneous building types and climates 

Contractor Quality 
 

Effective Marketing 
 Less sophisticated individual or small-portfolio owners deterred by perceived administrative and technical hassles / cost of retrofitting 
 Energy efficiency seen as secondary “add-on” concern compared to other drivers for building renovations and improvements; widespread 

lack of understanding about EE retrofits and how to pursue them 

Financing 
 Mortgage underwriters reluctant to provide additional financing for EE projects with unclear ROI on top of existing residential property liens, 

given stagnant real estate market, high foreclosure rates and largely frozen secondary market 
 Federally-backed mortgage insurer moratorium  on PACE financing has stalled property tax-based approaches to retrofit financing 

Information 
 Development of widely applicable building energy benchmarking tools are limited by current lack of robust, comparable building data sets  
 ROI and energy savings calculations hampered by asset class diversity, variation in building occupant behavior and difficulties in obtaining 

accurate utility bill data 

Information Technology 
 Lack of standard data protocols to facilitate transferability between project management and outcomes tracking systems used by home 

performance professionals and industry stakeholders 

Input Costs 
 

Knowledge of Customers 
 Limited customer segmentation research available that breaks down customer segments by owner demographics and relative importance of 

a variety of EE selling factors to each 

Policy Incentives 
 Massive injection of temporary federal recovery funds into retrofit programs with few provisions for continuity is fueling sustainability 

concerns and market uncertainty 
 Decentralized enforcement of building codes nationally; no simple method for implementing energy efficiency standards 

Talent Supply Chain 
 Although supply of trained and certified EE retrofit service providers is increasing, contractor marketing / homeowner education skills and 

knowledge of EE financing tools are still limited  
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Residential Segments: Category-Wide 
Key Decision Makers & Influencers  
 

Note: (1) Utility ratepayor funded energy efficiency programs include programs funded through charges included in customer rates or otherwise via some 
type of charge on customer utility bills. This includes both utility-administered programs and “public benefits” programs administered by other entities. 
Source: Energy Foundation, US Multifamily Energy Efficiency Potential by 2020, 2010; Harvard Joint Center for Housing Studies: Meeting Multifamily 
Housing Finance Needs During and After the Credit Crisis, 2009; Lori Bamberger, What Works Collaborative:  Scaling the Nationwide Energy Retrofit of 
Affordable Multifamily Housing, 2010; Pike Research, Energy Efficient Homes, 2010; National Association of Home Builders, Response to Recovery 
through Retrofit Report 2009; Lawrence Berkeley National Laboratory, Driving Demand for Home Energy Improvements, 2010; National Housing 
Conference, Financing Energy-Efficiency, 2009; industry interviews; public literature review; OHcp/INC/COWS analysis. 

Description of Role/Lever Illustration of Market Share 

Decision Makers with High Market Leverage  

Bank REO departments  Repossess property for defaulted mortgages; maintain until 
property is sold or outstanding balance on mortgage is otherwise 
paid  

 Banks own approximately 1Mn REO; Morgan Stanley estimates 8Mn 
additional liquidations necessary in the next 5 years industry-wide to 
stabilize the market 

Influencers with High Market Leverage  

Banks  Underwrite, originate, securitize and invest in mortgage debt  

Construction / home 
performance trade and 
professional associations 

 Educate and advocate to members about sustainable building 
practices and marketing strategies  

 Offer green building training and credentialing 

 Building Performance Institute (BPI) has certified 20K+ professionals, with 
training participating increasing dramatically; 10K certified in 2010 alone 

 National Association of Home Builders (NAHB) has 800 state/local 
associations; 160K+ members 

 Manufactured Housing Institute represents the mobile / manufactured 
homes industry  

Department of Energy (DOE)  Funds and coordinates building retrofit, benchmarking and rating 
initiatives 

 Convenes research institutions and consortiums for building 
science, codes and standards, workforce development, financing, 
EE program delivery, evaluation and data collection 

 ENERGY STAR EE labeling system created jointly with DOE in 1992 has 
expanded to cover single family homes, multifamily units, manufactured 
homes, and building systems and appliance products, through 20K 
partnerships with governments, home performance professionals, lenders, 
utilities, and product manufacturers 

State and local governments  Mandate energy efficiency building code standards, performance 
disclosure, energy efficiency ratepayer benefit funds 

 Administer and market energy efficiency programs and initiatives  
 Coordinate local EE programs, marketing and education with civic / 

grassroots organizations 

 47 states offer some form of grant, loan, rebate, or tax incentives for energy 
efficiency 

 

Utilities  Produce, distribute, market, sell, and trade power and fuel 
 Collect public benefit energy efficiency ratepayer funds 
 Administer energy efficiency programs or coordinate with third-party 

administrators 

 Utilities in 49 states offer rebates or loans that support EE work; utilities in 
13 states offer EE grants 

 Utility ratepayer-funded energy efficiency programs totaled $4.3Bn in 
2009(1) 
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Residential Category: 
Single Family Segment 

Single Family 
 Key Findings 
 Highlighting Retrofit Requirements 
 Reviewing the Motivators & Barriers 
 Identifying Decision Makers & Key 

Influencers 
 Characterizing Type & Status of 

Investment Opportunities 
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Key Single Family Homes Segment Findings (1/2) 
Definition  Buildings containing living space for a single household with an 

independent outside entrance; includes stand-alone structures 
(detached) and townhouses, row-houses, or duplexes (attached) 

Key Takeaways  Single family homes is the largest segment in any category, containing nearly 72% of the households in the United 
States and 16.5 times the number of buildings in the Commercial  and Institutional categories combined. 

 85% of single family homes are owner occupied. 
 The single family home stock exhibits significant heterogeneity in building configuration, technologies, and retrofit 

needs. 

What is the potential for impact 
in this segment?(1) 

 A full retrofit program in this segment could result in  energy savings of 1497 trillion Btus annually, the creation of 2.4 
million jobs, and an annual reduction of 302 million metric tons of greenhouse gasses at a cost of at least $144 billion.  

How large is the segment and 
what are its energy efficiency 
characteristics?  

 The single family home segment contains nearly 80 million buildings. 
 Energy expenditures in the SF segment account for 80% of energy expenditures within the residential category. 
 The largest categories of energy consumption are  space heating (40%) and other appliances and lighting (27%). 

What are the motivators that 
inspire action? 

 Owner interest in contributing to public/community benefits from energy efficiency and natural resource conservation is 
growing. 

 Retrofits are often undertaken during other building alterations and renovations; the opportunity for such concurrent 
energy efficiency improvements is growing as the home improvement industry rebounds. 

 Broad-based appliance rebates and the federal home energy efficiency tax credit have been widely used by 
homeowners. 

What are the key barriers to 
market development? 

 Property appraisals do not currently take into account energy efficiency, and without clear paybacks in increased 
home value homeowners have little incentive to pursue financing for additional energy efficiency projects. 

 There are no validated whole home bundled retrofit measures/technology packages that achieve deep savings at 
production scale, while variation in building conditions, climate, and occupant behavior create wide error margins in 
energy savings projections; pilot programs have shown energy savings of anywhere from zero to 48%. 

 Educating consumers on the retrofit process is made difficult due to fragmented, inchoate marketing by individual 
programs and limited public information available to assist consumers with comparing costs, energy savings, and 
payback periods between measures. 

 Poorly coordinated, multi-step retrofit program processes result in high transaction costs that discourage potential 
customers. 

Add picture 

Note: (1) Impact analysis is based on an estimated energy efficiency retrofit cost for a pre-defined bundle of measures with a targeted energy reduction of 
30% on the pre-1980 building stock in each segment. 

I. Introduction 
II. Residential 
III. Commercial 
IV. Institutional 
V. Appendix 

http://ohcommunitypartners.com/index.html


Prepared 
by: 

14 

Key Single Family Homes Segment Findings (2/2) 

Who are the decision makers 
and key influencers? 
 
 
 

Decision Makers  
 Institutional developers and rehabbers have the opportunity to use dedicated public (e.g., Neighborhood Stabilization 

Program), civic and other funds to develop and rehabilitate housing and return it to market. 
 The top ten US property management companies own 1.2 million units of single family housing nationwide, and would 

have the resources to execute retrofit strategies at scale in this space. 
Influencers 
 Banks are influential in the valuation of properties, and currently hold $2.63Tn in SF residential loans, or 25.2% of the 

outstanding total economy-wide. 
 Construction / home performance trade and professional associations are able to reach a significant majority of home 

builders and contractors and are in a position to spread best practices widely  through education and certification 
programs; for example, NAHB members build more than 80% of US homes. 

What are the investment 
opportunities? 
 

 Develop and test energy audit tools and packages of technologies and operating/control systems that reliably achieve 
deep energy savings at production scale. 

 Research demand generation strategies by cataloging best practices, marketing tools, sample content, and other 
resources for growing consumer interest. 

 Develop building data standardization and software interoperability methods to facilitate transferability of home 
performance data between home performance professionals. 

Definition  Buildings containing living space for a single household with an 
independent outside entrance; includes stand-alone structures 
(detached) and townhouses, row-houses, or duplexes (attached) 
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Single Family Segment: Highlighting  
Retrofit Requirements 

Note: (1) Pre-1980 residential buildings have higher energy intensities than newer construction and thus constitute prime retrofit targets.  (2) Total square 
footage per segment calculated by multiplying total no. households by average floor space per household, for each household-occupied building age group 
in that segment.  
Source: EIA; Energy Foundation, US Multifamily Energy Efficiency Potential by 2020, 2010; Emerald Cities Collaborative; Lori Bamberger, What Works 
Collaborative:  Scaling the Nationwide Energy Retrofit of Affordable Multifamily Housing: Innovations and Policy Recommendations, 2010; 2007 American 
Housing Survey; Efficiency Vermont, Enabling Investments in Energy Efficiency, 2008; Improving California’s Multifamily Buildings: Opportunities and 
Recommendations for Green Retrofit & Rehab Programs, 2010; ACEEE, Results from NYSERDA's Multifamily Performance Programs: Getting 20% 
Reduction in Multifamily Buildings, 2010; NYS Public Service Commission, Case 07-M-0548 – Energy Efficiency Portfolio Standard, Energy Efficiency Best 
Practices Case Studies, 2009; HUD, Manufactured Homes: Saving Money by Saving Energy, 2005; OHcp /INC/COWS analysis. 

Single Family 

Pre-1980 Construction(1)  61% 

     Total No. Units (Mn)  48.4 

     Total Square footage (Bn sq. ft.) (2)  118.5 

Illustrative “Quick Win” Retrofit Measures  Lighting, weatherization (air sealing) 
 Attic / sub-floor insulation 
 Water boiler replacement 
 Appliances 

Illustrative “Deep” Retrofit Measures  Attic and wall insulation upgrade 
 HVAC system  retrofit 
 Solar or geothermal electricity generation site installation 
 Window/door replacements 

Other Building Considerations  Largest energy savings potential in building envelope and HVAC retrofit measures 
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Single Family Segment: Motivators 

Note: (1) Pike Research estimates a 5.7% growth rate for the home improvement industry in 2011, with home contractor revenue share from renovation 
versus new construction projects at 90%.  
Source: US Multifamily Energy Efficiency Potential by 2020, 2010; Lori Bamberger, What Works Collaborative:  Scaling the Nationwide Energy Retrofit of 
Affordable Multifamily Housing, 2010; Duke University and Georgia Tech, Energy Efficiency in the South, 2010; HUD, Characteristics of HUD-Assisted 
Renters and their Units in 2003, 2008; Harvard Joint Center for Housing Studies: Meeting Multifamily Housing Finance Needs During and After the Credit 
Crisis, 2009; ACEEE, Multifamily and Manufactured Housing Energy Efficiency Program; White House, Recovery through Retrofit, 2009; Pike Research, 
Energy Efficient Homes, 2010; OHcp/INC/COWS analysis. 

Type Motivators 

Renovation 
Convenience 

 Retrofits often undertaken during other building alterations for comfort and other purposes; opportunity for concurrent 
energy efficiency improvements is growing as the home improvement industry rebounds(1) 

Improve Health and 
Comfort 

 Home air quality, minimizing exposure to harmful building materials, comfort are traditional drivers for HVAC retrofits and 
weatherization activities 

Support Sustainability  Growing owner interest in contributing to public/community benefits from energy efficiency and natural resource 
conservation 

Save with EE 
Incentives 

 Broad-based appliance rebates and the federal home energy efficiency tax credit have been widely used by homeowners 
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Single Family Segment: Barriers (1/2) 

Source: Pike Research, Energy Efficient Homes, 2010; Lawrence Berkeley National Laboratory, Driving Demand for Home Energy Improvements, 2010; 
Efficiency Vermont, Enabling Investments in Energy Efficiency, 2008; Energy Programs Consortium, Bringing Residential Energy Efficiency to Scale, 
2009; National Housing Conference, Financing Energy-Efficiency, 2009; DOE Building America, High Performance Residential Retrofits: Florida and 
Alabama, 2010; industry interviews; public literature review; OHcp/INC/COWS analysis. 

Market 
Components Description Example 

Asset Valuation 

 Property appraisals do not take into account energy efficiency; mortgage 
underwriters reluctant to adapt appraisal rules 

 No unified energy efficient home labeling standard recognized nationwide; 
competing labeling standards 
 

 Without clear paybacks in increased home value, homeowners have little 
incentive to pursue financing for additional energy efficiency projects; Fannie 
Mae and Freddie Mac promoted energy efficient mortgages without achieving 
widespread adoption 

 EPA estimates 50 national and regional labeling programs active across the 
country 

Attribute Market 
Access 

  

Building 
Technology 

 No validated whole home bundled retrofit measures/technology packages 
that achieve deep savings at production scale; variation in building 
conditions, climate, and occupant behavior create wide error margins in 
energy savings projections 
 

 2010 public-private partnership retrofit project involving local Florida and 
Alabama governments and a DOE Building America research team has 
completed 10 retrofits on foreclosed properties with test-out projected annual 
energy savings ranging from 9-48% 

Contractor Quality 

 Uneven quality and inconsistent standards in EE auditor training leads to 
duplication in auditing services  and additional project cost 

 Highly fragmented auditing and contractor marketplace concentrated in small, 
local businesses prevents “whole home” approach to planning retrofits 

 EE contractors routinely conduct another audit before determining project work 
scope rather than relying on audit results from a third-party rater 

 Over 530K contracting businesses in the home improvement market; 54% have 
gross revenue under $250K 

Effective Marketing 

 Distrust of contractors and wide perception of energy efficiency and retrofits 
as overly technical and with limited cost savings impact, competing with other 
household budget priorities 

 Fragmented, inchoate marketing by individual programs; limited public 
information available to assist consumers with comparing costs, energy 
savings, payback periods between measures 

 Poorly coordinated, multi-step retrofit program processes discourage interest 
and increase customer attrition  

 Short-term nature of many pilot programs limits program adoption by both 
consumers and contractors 

 Houston’s Residential Energy Efficiency Program (REEP) began offering free 
retrofits in 2006 by sending letters to low-income target neighborhoods, but only 
achieved high response rates after organizing block parties, door-to-door 
canvassing, and partnerships with local civic and religious leaders 
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Single Family Segment: Barriers (2/2) 

Market 
Components  Description Example 

Financing 

 Cost savings impact of many current financing incentives too minor to attract 
broad homeowner interest; owners unable to personally finance retrofits 

 Banks unwilling to underwrite additional energy efficiency financing for 
overleveraged owners or owners with less than excellent credit; access to EE 
program-based financing limited for low and moderate-income households  

 Participation rates in first wave 1980s-era weatherization programs often 
averaged only single-digit participation percentage rates even with rebates 
up to 85% of cost 

 Many EE programs include credit requirements such as FICO scores and 
debt-to-income limits and do not factor in expected energy savings as 
increased ability to pay; short-term financing requires significant subsidy to 
achieve long-term energy savings instead of “cream skimming” 

Information 
 Accuracy of energy audit and benchmarking tools limited  
 Limited large-scale, unified data collection on energy rated / retrofitted homes  

 Cost and energy savings results number in the low 1000s even for larger-
scale EE pilot programs implemented to date 

Information 
Technology 

  

Input Costs 

 One-off home projects prevent economies of scale in audit labor costs and 
construction materials procurement, constraining profit margins and limiting 
contractor production scale 

 Provider market remains fragmented; no large-scale home contractor has 
succeeded in gaining significant cross-regional share in the home EE retrofit 
market  

 Contractors under pressure to cut costs frequently withdraw energy 
efficiency related services 

Knowledge of 
Customers 

 Limited effectiveness of mass outreach; retrofit interest drivers vary by customer 
segment and include health / comfort considerations, sustainability concerns, 
cost savings, competition, community involvement 

 Extended payback period (10+ years) for some retrofit measures, especially 
given relatively low energy prices, discourages homeowner interest given 5-7y. 
average residency 

 2009 study by National Association of Realtors (NAR) reported that energy 
efficient appliances and lighting were “very” or “somewhat” important to 72% 
of homebuyers, but indicated general lack of understanding about EE 

Policy Incentives 
 Further federal spending for home retrofit incentives and workforce development 

stalled over fiscal responsibility concerns 
 Bill containing Home Star proposal ($6Bn for home energy efficiency 

rebates, training and other market development activities) stalled in Senate 
in 3Q 2010; federal Home Retrofit Tax Credit (25C) reduced in 2011 

Talent Supply 
Chain 

 Contractors poorly trained to make retrofit “sales pitch” to potential customers; 
lack of soft skills  and comprehensive knowledge of retrofit technology and 
financing options 

 Lack of training and expertise in compliance with federal Davis-Bacon 
provisions and EPA lead-based paint regulations 

 For free audit providers, typical audit to retrofit conversion rates in the single 
percentage points 

 Only 97 lead-based paint removal training providers approved by EPA to 
serve an estimated 350,000 contractors in 2009 

Source: Pike Research, Energy Efficient Homes, 2010; National Association of Home Builders, Response to Recovery through Retrofit Report, 2009; 
Lawrence Berkeley National Laboratory, Driving Demand for Home Energy Improvements, 2010; National Housing Conference, Financing Energy-
Efficiency, 2009; industry interviews; public literature review; OHcp/INC/COWS analysis. 
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Single Family Segment: Key Decision Makers 

Source: Pike Research, Energy Efficient Homes, 2010; Federal Reserve, Mortgage Debt Outstanding, 2010; DOE, Database of State Incentives 
for Renewables & Efficiency (DSIRE); National Association of Home Builders, Response to Recovery through Retrofit Report, 2009; McGraw Hill, 
Energy Efficiency Trends in Residential and Commercial Buildings, 2010; Enterprise, HOME Rochester’s Green Acquisition-Rehabilitation 
Program, 2011; public literature review; OHcp/INC/COWS analysis. 

Description of Role/Lever Illustration of Market Share 

Decision Makers with High Market Leverage  

Bank REO departments  Repossess property for defaulted mortgages; maintain until 
property is sold or outstanding balance on mortgage is otherwise 
paid 

 Fannie Mae acquired 262K SF homes in 2010, with 
remaining inventory of 162K at the end of the year 

Institutional developers / 
rehabbers 

 Use dedicated public (e.g., Neighborhood Stabilization Program), 
civic and other funds to develop and rehabilitate housing and 
return it to market 

 Habitat for Humanity affiliates are in all 50 states; more than 
50K properties have been built or renovated in the U.S.; 
Neighborhood Revitalization Initiative begun in 2010 (funded 
through $8Mn grant from Wells Fargo) is focused on 
purchase and rehab of foreclosed homes, involves 160 
affiliates 

 The Greater Rochester Housing Partnership’s HOME 
Rochester program partnered with the Rochester Housing 
Development Fund (RHFDC) to create green rehab 
specifications based on the Enterprise Green Communities 
criteria; 50 homes have been retrofitted and rehabbed by 
2011, with 45 sold 

Property managing 
companies 

 Manage properties, conduct repairs and improvements to reduce 
operating expenses for property owners  

 The top 10 U.S. property management companies manage 
1.2Mn units nationwide 
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Single Family Segment: Key Influencers  

Note: (1) GSEs include Federal Home Loan Banks (FHLBs) and Fannie Mae, Freddie Mac (both under government conservatorship). Government 
insurers include FHA, Ginnie Mae.  
Source: Pike Research, Energy Efficient Homes (2010); Federal Reserve, Mortgage Debt Outstanding 2010; DOE, Database of State Incentives 
for Renewables & Efficiency (DSIRE); National Association of Home Builders, Response to Recovery through Retrofit Report, 2009; McGraw Hill, 
Energy Efficiency Trends in Residential and Commercial Buildings, 2010; Enterprise, HOME Rochester’s Green Acquisition-Rehabilitation 
Program, 2011; public literature review; OHcp/INC/COWS analysis. 

Description of Role/Lever Illustration of Market Share 

Influencers with High Market Leverage  

Banks  Underwrite, originate, securitize and invest in mortgage debt  Banks currently hold $2.63Tn in SF residential loans, or 
25.2% of the outstanding total economy-wide 

Construction / home 
performance trade and 
professional associations 

 Educate and advocate to members about sustainable building 
practices and marketing strategies  

 Offer green building training and credentialing 

 NAHB members build more than 80% of US homes and 
approximately half incorporate some green building practices 
into construction 

 The lead industry training provider Home Building Institute 
(HBI) offers cross-trades retrofit training on 70 campuses 
nationally  

Department of Energy 
(DOE) 

 Retrofit funding programs (e.g., Weatherization Assistance 
Program) 

 Building benchmarking and ratings programs 
 Convenes building science research institutions and consortiums 

 Better Buildings grant allocated $452M of ARRA funds to 
local and state governments under EE and Conservation 
Block Grant Program 

 ENERGY STAR building energy performance rating system 
created jointly with EPA has been widely adopted in new 
construction sector, with a 17% penetration rate in new home 
starts in 2008 

 15 public /private partnership research networks convened 
under DOE-sponsored Building America initiative 

Government-sponsored 
enterprises and government 
insurers(1) 

 Insure, securitize, and invest in mortgage debt 
 

 In 2010, Fannie Mae had a 44% market share of new SF 
mortgage related securities; GSEs held 360K real-estate 
owned properties through foreclosure proceedings 
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Single Family Segment:  
Key Decision Makers Example 

Case Study 
Significance 

Florida county and city local governments and Habitat for Humanity affiliates in Florida and 
Alabama partnered with a DOE Building America team led by the Florida Solar Energy Center to 
renovate foreclosed homes, some with severe neglect and vandalism, targeting deep energy 
retrofits with cost-effective investments. Partners are using pilot program results to refine 
specifications for retrofit activities funded by Neighborhood Stabilization Program 2 (NSP2) funding 
for rehabilitation projects. 
 

Date Begun 2009, ongoing 

Total Size of Retrofit Project 
(no. buildings/ 
units, sq. ft.) 

10 renovations completed and 31 in progress by mid 2010 

Retrofit Project Cost 
per Building/Unit 

Incremental cost of one 1995 completed home was $3300 (including $1700 water heater upgrade), 
with predicted savings of $495 

Financing Mix HUD Neighborhood Stabilization Grant (NSP) or NSP2 funding / DOE EE research funds / 
individual partner redevelopment project funding from civic and government sources 

Building Stock 
Characteristics 

 Single family detached and two half-duplex 
units; concrete masonry or wood frame 
construction; mostly slab on grade, single 
story built between 1954-2004; 780-2400 sq. 
ft. living space 

Tenant 
Characteristics 

 Properties vacated by foreclosed 
homeowners 

Featured 
Measures 

 CFL installation 
 ENERGY STAR appliances (ceiling fans, 

refrigerators) 
 Ceiling insulation; air sealing, window tinting 
 Duct sealing and replacement 
 HVAC upgrades, programmable 

thermostats, water heater upgrades 

Impacts  15-50% energy savings estimated per year, 
post retrofit HERS index of completed 
homes is 67 and average energy savings 
projected at 31% 

Source: DOE EERE Building Technologies Program, RESNET Raters Volunteer: Habitat for Humanity South Sarasota County, Florida ,2010;  DOE 
Building America, High Performance Residential Retrofits: Florida and Alabama, 2010; public literature review; OHcp/INC/COWS analysis. 

Key Participant Details 

Name/Description Project Involvement 

Customers / Financing 
Entities 

 Sarasota County and City (Florida House 
Foundation, Community Housing Trust of 
Sarasota, Newtown CD); Volusia, Brevard, 
Orange Counties, FL; City of Palm Bay, FL 

 Habitat for Humanity affiliates in Leesburg 
and Sarasota, FL and Mobile and 
Birmingham, AL 

 Manage contractor bidding, construction 
management and QC, grant 
administration, compliance, and project 
funding; property acquisition renovated 
home marketing and sales 

 South Sarasota Habitat has also 
purchased abandoned homes with NSP 
funding and completed renovations 
including high performance retrofits  

Producers  Contractors, home performance 
professionals (auditors, HERS energy raters) 

 Complete retrofit work and test-out 

Other Intermediaries  DOE Building America research coalition / 
Florida Solar Energy Center 

 (RESNET) 

 Manage program research partnerships 
and testing 

 Encourages members to provide free 
auditing services to Habitat affiliates 
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Case Study 
Significance 

The New York Home Performance with Energy Star program provides homeowners with various 
financing options for energy improvements, and provides incentives to contractors to pursue EE 
training. 

Date Begun 4/2001 

Size of Retrofit 
Projects (no. buildings/ 
units, sq. ft.) 

29.6K projects completed since program start; 12.6K completed from 2006-2009 

Project Cost N/A 

Financing Mix Homeowner access to customizable mixture of utility ratepayer-financed rebates (e.g., direct rebate 
covering 10% of project costs up to $3K), low-interest secured or unsecured loans with interest-
rate buy downs (e.g., Energy $mart Loan Fund providing up to $20K financing, 10-year term, buy-
down to 4%) and additional matching grant financing for low-income owners (up to 50% project 
costs or $5K or $10K for 2-4 unit homes) 

Note: (1) New York State Energy Research and Development Authority (NYSERDA) is a public benefit corporation focused on reducing energy 
consumption, conserving energy resources and protecting the environment, created in 1975 and funded by NY State rate payers.   
Source: Efficiency Vermont, Enabling Investments in Energy Efficiency, 2008; Home Performance Resource Center, Case Study: New York Home 
Performance with Energy Star, 2010; public literature review; OHcp/INC/COWS analysis.  

Key Participant Details 

Name/Description Project Involvement 

Customers  Homeowners  Contact qualified contractor independently or from 
approved NYSERDA(1) contractors list 

Producers  Contractors, home 
performance professionals 

 Complete retrofit work (BPI certification required); 958 
technicians, 246 companies approved as of 12/2009 

Financing Entities  Energy Finance Solutions 
(Wisconsin Energy 
Conservation Corporation) 

 120+ NYSERDA network of 
participating lenders 

 Provides ENERGY STAR unsecured loans up to $15-20K, 
with varied terms 

 NY Energy $mart Loans offered through 120+ network of 
participating lenders, with varying requirements and 
underwriting processes 

Other Intermediaries  NYSERDA 
 
 
 
 
 
 
 

 Conservation Services 
Group (CSG) 

 Coordinating public benefit corporation offering EE 
programs funded by state rate payers; contracts out 
program administration 

 Offers incentives for contractors to join whole house Home 
Performance retrofit industry (training, equipment, 
marketing subsidy, lead generation services and “loan 
sales force” partnership development 
 

 Nonprofit EE program administrator, manages HPwES 
program implementation and design 

Building Stock 
Characteristics 

 Single and 2-4 unit homes 

Tenant 
Characteristics 

 Single family homeowners, market-
rate and low income; 2-family and 2-
4 unit owners qualify for some 
programs 

Featured 
Measures 

 Wide range of EE improvements 

Impacts  23.79 GWh/year, 1.07 TBtu/year 

Single Family Segment:  
Key Influencers Example 
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Case Study 
Significance 

Viewtech Financial Services is a one of 3 approved Fannie Mae Energy Lenders 
nationwide, using capital from the Fannie Mae Home Energy Financing Program to 
finance residential energy efficiency improvements(1) 

Date Fannie Mae program begun 1995 

Size of Retrofit 
Projects (no. buildings/ 
units, sq. ft.) 

N/A 

Project Cost Average loan value $10K 

Financing Mix Unsecured retail installment (RIC) contract, 8-9 year term average, up to 12 years. No 
loan loss reserve credit enhancement available; below market interest rate, but 
average interest rate 12-15% 

Note: The Fannie Mae program is a precursor of FHA’s new PowerSaver program, which offers homeowners EE loans up to $25K at fixed rates at 5-7% 
up to a 20 year term.  PowerSaver was approved for a 2-year pilot in May 2011; Viewtech is an approved lender. 
Source: Efficiency Vermont, Enabling Investments in Energy Efficiency, 2008; Home Performance Resource Center, Case Study: New York Home 
Performance with Energy Star, 2010; public literature review; OHcp/INC/COWS analysis.  

Key Participant Details 

Name/Description Project Involvement 

Producers  Contractors, utilities  Advertise program, provide 
application materials and information 
to homeowner, complete retrofit work 

 600-contractor approved network 

Financing Entities  Fannie Mae  Supplies capital for loan program, 
purchases underlying debt asset after 
loan closing 

Other Intermediaries  Viewtech Financial Services 
 
 

 
 League of California Homeowners 

 Reviews loan applications and 
approves or denies; reimbursement of 
contractors for completed work; loan 
servicing 

 Screens contractors for eligibility 

Building Stock 
Characteristics 

 Single family owner occupied 
residences, mostly in Southern CA 

Tenant 
Characteristics 

 60-70% loan application approval 
rate; FICA >640 

Featured 
Measures 

 HVAC, water heading, 
door/window replacement, 
insulation, ducts, lighting, 
renewable technologies 

Impacts      100K loans issued by 2007; 3K in 
2007 alone; ~2% default rate 

Single Family Segment:  
Key Influencers Example 
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Single Family Segment: Example Market 
Development Investment Opportunities (1/2) 
Single Family Segment  Led By Funded By Status 

Asset 
Valuation 

 Green MLS: Develop system and method for integrating EE information into the 
Multiple Listing Service (MLS) and property appraisal systems, educate 
REALTORS on use, develop sales trend tracking tools 

 Green building certification / labeling: Develop multi-level green building scoring 
system to benchmark and identify buildings that have achieved certain 
sustainability standards (based on existing standards in new construction(2) 

 Industry professional 
associations, non-profit 
green building advocates, 
foundations; National 
Home Performance 
Council (NHPC)  

 Industry 
professional 
associations, 
foundations 

Attribute 
Market 
Access 

   

Building 
Technology 

 Retrofit technology development: Develop and test energy audit tools and 
packages of technologies and operating/control systems that reliably achieve deep 
energy savings at production scale(2) 

 National measures database: Public, online database of information on building 
retrofit measures, including standard descriptions, cost information, energy 
performance characteristics 

 Public-private research 
partnerships 

 EPA / DOE, 
private research 
institutions  

Contractor 
Quality 

 Incentivize contractor certification and training: Integrate contractor quality 
improvement strategies into existing EE programs working with provider networks 

 Utility-funded EE programs   Utility ratepayers 

Effective 
Marketing 

 Energy smart outreach and education: Research retrofit demand drivers and 
“behavioral economics” of retrofit decision-making, integrate into home building, 
home performance industry and EE program marketing 

 Contractor sales force training: Train EE and home performance professionals to 
become effective “sales force” and educational resource for consumers; integrate 
contractor networks into EE programs  

 Industry professional 
associations, DOE, EE 
program administrators 

 Industry 
professional 
associations, 
DOE, utility 
ratepayers 

Financing 

 Retrofit loan product development: Implement dedicated loan programs for 
homeowners, guarantees and insurance coverage for lenders, and secondary 
market options for investors; develop standard procedures for energy-efficient 
mortgage products 
 

 Pay as you save financing: Research, test, conduct legislative advocacy for 
retrofit funding mechanisms that tie repayment obligation to property through 
tariffed charge (i.e. utility meter charge) or governmental charge (i.e., special 
property tax) 

 HUD, government-
sponsored enterprises 
 
 
 

 Local and state 
government, utility rate 
payer programs 

 HUD, 
government-
sponsored 
enterprises 

 
 Local and state 

government, rate 
payers 

Note: (1) Ratepayer funds are collected by utilities and used for energy efficiency programs implemented by utilities, state governments, or third 
parties. (2) The Home Energy Rating System (HERS Index), established by the Residential Energy Services Network (RESNET), is a widely recognized 
scoring system used to ensure compliance with the ENERGY STAR building performance label (used primarily in new construction) that is increasingly used 
by EE programs for retrofit quality control. The 2008 International Code Council (ICC) National Green Building Standard rating system approved by the 
American National Standards Institute (ANSI) and the LEED for Homes certification are two examples of existing scoring systems, though application to 
retrofit projects is still limited in comparison to new construction. 
Source: Lawrence Berkeley National Laboratory, Driving Demand for Home Energy Improvements, 2010; National Association of Home Builders,  
Response to Recovery through Retrofit Report, 2009; OHcp/INC/COWS, Opportunities for Developing the Building Retrofit Industry and Market (BRIM), 2011; 
Center on Wisconsin Strategy, Making the Energy Efficiency Case to Customers; industry interviews; public literature review; OHcp/INC/COWS analysis. 

Proposed 

In progress 

Complete 

Key 
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Single Family Segment  Led By Funded By Status 

Information 

 Software Accuracy Tool: Collaborative industry effort to improve accuracy of 
audit tools, including cost projections and energy savings estimates 

 Retrofit energy performance scoring system: Develop standardized 
metrics for measuring retrofitted home performance, universal scoring/labeling 
system(2) 

 National Building Performance Registry: Establish common repository for 
energy information from labeled homes 

 National laboratories, DOE, 
non-profit green building 
advocates, foundations, 
industry professional 
associations, software 
developers 

 DOE, 
foundations, 
industry 
professional 
associations 
 

Information 
Technology 

 Shared data protocols: Develop building data standardization and software 
interoperability methods to facilitate transferability of home performance data 
between home performance professionals 

 Public-private research 
partnerships, industry 
professional associations, 
industry services providers  

 DOE, Industry 
professional 
associations, 
industry 
services 
providers 

Input Costs 

 Joint purchasing initiatives: Encourage collaborative retrofitting projects 
among regional public housing authorities to reduce procurement costs 

 Green materials certification: Work with manufacturers to “green seal” 
construction materials, streamlining sustainable procurement processes.  

 Public housing authorities, 
industry professional 
associations 

 HUD 

Knowledge of 
Customers 

 Demand generation strategy research: Catalog best practices, marketing 
tools, sample content, and other resources for growing consumer interest 

 Lawrence Berkeley National 
Labs 

 DOE 

Policy 
Incentives 

 Sustained ratepayer funded programs: Enact legislative and regulatory 
policy to ensure sustained funding for wide-reaching EE initiatives(1) 

 Prescriptive use of EE materials: Ensure performance requirements for EE 
materials through enforcement of improved building codes 

 Municipal, state governments 
 

 Building code verifiers and 
issuers 

 Municipal, state 
governments, 
utility ratepayers 
 

 

Talent Supply 
Chain 

 National green retrofit standards: Create standard work specifications for 
retrofit projects and link to key knowledge/ability areas for inclusion in 
occupational certification and training programs(1) 

 Workforce guidelines for home energy upgrades: Develop standard 
workforce specifications that can be used by training providers to develop 
curriculum and credentialing 

  DOE, EPA, industry 
professional associations, 
green building advocates, 
trade unions 

 DOE 

Note: (1) An example is the ICC 700 National Green Building Standard, which was developed in partnership by NAHB and ICC in partnership with 
other government, industry, and advocacy stakeholders and approved by ANSI.  NAHB = National Association of Home Builders; ICC = International 
Code Council; ANSI = American National Standards Institute. (2) This initiative is in progress through the DOE-headed Building America Program, 
which aims to develop, integrate, and test at a production scale bundles of whole home advanced retrofit measures/technologies that will achieve 30 
to 50% energy savings. 
Source: Lawrence Berkeley National Laboratory, Driving Demand for Home Energy Improvements, 2010; National Association of Home Builders, 
Response to Recovery through Retrofit Report, 2009; OHcp/INC/COWS, Opportunities for Developing the Building Retrofit Industry and Market 
(BRIM), 2011; industry interviews; public literature review; OHcp/INC/COWS analysis. 

Single Family Segment: Example Market 
Development Investment Opportunities (2/2) 

Proposed 

In progress 
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I. Introduction 
II. Residential 
III. Commercial 
IV. Institutional 
V. Appendix 

http://ohcommunitypartners.com/index.html


Prepared 
by: 

26 

Residential Category: 
Multifamily Segment 

Multifamily 
 Key Findings 
 Highlighting Retrofit Requirements 
 Reviewing the Motivators & Barriers 
 Identifying Decision Makers & Key 

Influencers 
 Characterizing Type & Status of 

Investment Opportunities 
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Key Multifamily Segment Findings (1/2) 
Definition  Buildings containing segregated living spaces for more than one distinct 

household, and in which one household lives above another; includes 
2-4 and 5+ unit buildings 

Key Takeaways  83% of all units are rented and 68% are in 5+ unit buildings, which can range from 5-100+ units. 
 The segment can be further divided into market-rate and affordable housing; over 10% of 2-4 unit buildings and 15% 

of 5+ unit buildings are publicly or privately subsidized. 
 Many multifamily occupants are low income; in 5+ unit buildings, average 2007 income was $31,000; in 2-4 unit 

buildings, 40% of owner-occupied units are low income. 
 While 2-4 unit buildings are considered multifamily, they are more similar to single family units in terms of retrofit 

measures. 

What is the potential for impact 
in this segment? (1) 

 A full retrofit program in this segment could result in energy savings of 347 trillion Btus annually, the creation of 
557,000 new jobs, and an annual reduction of 70 million metric tons of greenhouse gases at a cost of at least $33Bn. 

How large is the segment and 
what are its energy efficiency 
characteristics?  

 The multifamily home segment houses nearly 25 million households and covers over 23 billion sq. ft. of floor space 
 Energy expenditures account for $30 billion, or 15% of energy expenditures within the residential category. 
 The largest categories of energy consumption are space heating (2-4 unit structures: 52%; 5+ unit structures: 41%) 

and other appliances and lighting (2-4 unit structures: 19%; 5+ unit structures: 22%). 

What are the motivators that 
inspire action? 

 Concentrated ownership of MF buildings offers the potential to quickly retrofit a larger number of units; the top 10 
housing authorities control 320K subsidized units (12% of all subsidized units), while the top 50 market-rate MF 
portfolio owners control 2.5Mn units (18% of all market rate units) 

 Greater potential for energy savings per dollar invested, due to centralized building systems, common areas, and 
other structural characteristics (e.g., lower surface area to volume ratio) typical of MF buildings. 

What are the key barriers to 
market development? 

 Existing lien hierarchy within traditional financial markets makes it difficult to use property to secure new EE financing 
solutions; for example, a recent Federal Housing Finance Agency (FHFA) ruling on PACE financing in 2011 stalled 
implementation of new EE financing tool due to concerns over primary mortgage subordination risks. 

 Split incentives is a challenge in many multifamily facilities;  for example, owners of buildings without individual sub-
metering cannot directly integrate information about tenant energy use and costs into adjusted rents. 

 There are no validated whole home bundled retrofit measures/technology packages that achieve deep savings at 
production scale; a recent review of 17 completed projects from NYSERDA’s Multifamily Performance Program 
showed that predicted annual energy savings ranged from 22%-50%, with actual savings ranging from –1% to 57%. 

Note: (1) Impact analysis is based on an estimated energy efficiency retrofit cost for a pre-defined bundle of measures with a targeted energy reduction of 
30% on the pre-1980 building stock in each segment. 
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Key Multifamily Segment Findings (2/2) 

Who are the decision makers 
and key influencers? 

Decision Makers 
One key decision maker in the market-rate multifamily segment are REITs and other private mid- and large-portfolio 

owners that conduct tenant marketing and education projects, collect energy use data, and finance building retrofits; 
property management companies conduct repairs and improvements for some property owners. 

Affordable/assisted housing owner-operators and managers, and public housing authorities are also key decision 
makers; their responsibilities are similar to those of private portfolio owners, but they operate with federal and state 
subsidies. 

Concentrated ownership of MF buildings offers the potential to quickly retrofit a larger number of units; the top 10 
housing authorities control 320K subsidized units (12% of all subsidized units), while the top 50 market-rate MF 
portfolio owners control 2.5Mn units (18% of all market rate units). 

Influencers 
 In addition to government sponsored enterprises and insurers underwriting and insuring mortgages, banks also 

underwrite, originate, distribute, securitize, and invest in both market-rate and affordable multifamily-related debt; they 
currently hold $258.5Bn, or 30.7%, of multifamily residential loans. 

 In the affordable arena, HUD, other federal agencies, and state and local rental assistance programs provide operating 
and/or utility subsidies; the Treasury Department administers Low Income Housing Tax Credit and New Markets Tax 
Credit programs to promote new development. 

What are the investment 
opportunities? 
 

 The inclusion of affordable units in this segment gives rise a series of unique investment opportunities: create 
structures and procedures to facilitate and incentivize data and information sharing among private and public portfolio 
managers; encourage collaborative retrofitting projects among regional public housing authorities to reduce costs; and 
attach EE goals and incentives to existing public housing programs based on municipal sustainability commitments. 

Definition  Buildings containing segregated living spaces for more than one distinct 
household, and in which one household lives above another; includes 
2-4 and 5+ unit buildings 
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Multifamily Segment: Highlighting  
Retrofit Requirements 

2-4 Unit Building 5+ Unit Building 

Pre-1980 Construction(1)  75%  56% 

     Total No. Units (Mn)  5.5  9.6 

     Total Square footage (Bn sq. ft.) (2)  6.1  8.0 

Illustrative “Quick Win” Retrofit Measures  Lighting, weatherization (air sealing) 
 Attic / sub-floor insulation 
 Water boiler replacement 
 Appliances 

 Lighting 
 Weatherization (air sealing)  
 Appliances 

Illustrative “Deep” Retrofit Measures  Attic and wall insulation upgrade 
 HVAC system  retrofit 
 Solar or geothermal electricity generation site 

installation 
 Window/door replacements 

 Boiler 
 HVAC system retrofit 
 Attic / wall insulation upgrade 
 Window/door replacements 

Other Building Considerations  Largest energy savings potential in building 
envelope and HVAC retrofit measures 

 Largest energy savings potential in water heating efficiency 
measures and appliance upgrades 

 89% of existing stock dated 1960-80 

Note: (1) Pre-1980 residential buildings have higher energy intensities than newer construction and thus constitute prime retrofit targets.  (2) Total square 
footage per segment calculated by multiplying total no. households by average floor space per household, for each household-occupied building age group 
in that segment.  
Source: EIA; Energy Foundation, US Multifamily Energy Efficiency Potential by 2020, 2010; Emerald Cities Collaborative; Lori Bamberger, What Works 
Collaborative:  Scaling the Nationwide Energy Retrofit of Affordable Multifamily Housing: Innovations and Policy Recommendations, 2010; 2007 American 
Housing Survey; Efficiency Vermont, Enabling Investments in Energy Efficiency, 2008; CA Home Energy Retrofit Coordinating Committee, Improving 
California’s Multifamily Buildings: Opportunities and Recommendations for Green Retrofit & Rehab Programs, 2010; ACEEE, Results from NYSERDA's 
Multifamily Performance Programs: Getting 20% Reduction in Multifamily Buildings, 2010; NYS Public Service Commission, Case 07-M-0548 – Energy 
Efficiency Portfolio Standard, Energy Efficiency Best Practices Case Studies, 2009; HUD, Manufactured Homes: Saving Money by Saving Energy, 2005; 
OHcp /INC/COWS analysis. 
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Multifamily Segment: Motivators 

Type Motivators 

2-4 Unit Buildings 

Renovation Convenience  Retrofits often undertaken during other building alterations for comfort and other purposes; opportunity for concurrent 
energy efficiency improvements is growing as the home improvement industry rebounds(1) 

Improve Health and Comfort  Home air quality, minimizing exposure to harmful building materials, comfort are traditional drivers for HVAC retrofits 
and weatherization activities 

Support Sustainability  Growing owner interest in contributing to public/community benefits from energy efficiency and natural resource 
conservation 

Save with EE Incentives  Broad-based appliance rebates and the federal home energy efficiency tax credit have been widely used by 
homeowners 

Leverage Economies of Scale  Concentrated ownership of MF buildings offers the potential to quickly retrofit a larger number of units(2)  

Greater Per-Building Return on 
Investment 

 Greater potential for energy savings per dollar invested, due to centralized building systems and structural 
characteristics (e.g., lower surface area to volume ratio) typical of MF buildings  

5+ Unit Buildings 

Leverage Economies of Scale  Concentrated ownership of MF buildings offers the potential to quickly retrofit a larger number of units(2)  
 

Greater Per-Building Return on 
Investment 

 Greater potential for energy savings per dollar invested, due to centralized building systems and structural 
characteristics (e.g., lower surface area to volume ratio) typical of MF buildings  

Note: (1) Pike Research estimates a 5.7% growth rate for the home improvement industry in 2011, with home contractor revenue share from renovation 
versus new construction projects at 90%. (2) The top 10 housing authorities control 320K subsidized units (12% of all subsidized units); the top 50 
market-rate MF portfolio owners control 2.5Mn units (18% of all market rate units). Subsidized units includes all units receiving HUD operating or rent 
subsidy funds but excludes units subsidized by state or local rental assistance programs, USDA, or the US Treasury’s LIHTC program (founded 1995). 
(Source: US Multifamily Energy Efficiency Potential by 2020, 2010; Lori Bamberger, What Works Collaborative:  Scaling the Nationwide Energy Retrofit 
of Affordable Multifamily Housing, 2010; Duke University and Georgia Tech, Energy Efficiency in the South, 2010; HUD, Characteristics of HUD-Assisted 
Renters and their Units in 2003, 2008; Harvard Joint Center for Housing Studies: Meeting Multifamily Housing Finance Needs During and After the Credit 
Crisis, 2009; ACEEE, Multifamily and Manufactured Housing Energy Efficiency Program; White House, Recovery through Retrofit, 2009; Pike Research, 
Energy Efficient Homes, 2010; OHcp/INC/COWS analysis. 
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Multifamily Segment: Barriers (1/2) 

Source: Energy Foundation, US Multifamily Energy Efficiency Potential by 2020, 2010; Lori Bamberger, What Works Collaborative:  Scaling the 
Nationwide Energy Retrofit of Affordable Multifamily Housing, 2010; CA Home Energy Retrofit Coordinating Committee, Improving California’s Multifamily 
Buildings: Opportunities and Recommendations for Green Retrofit & Rehab Programs, 2010; Consortium for Energy Efficiency, State of the Efficiency 
Program Industry, 2010; ACEEE, Results from NYSERDA's Multifamily Performance Programs: Getting 20% Reduction in Multifamily Buildings, 2010; 
OHcp/INC/COWS analysis. 

Market 
Components Description Example 

Asset Valuation 

 Property appraisals do not take into account energy efficiency; 
mortgage underwriters reluctant to adapt appraisal rules 
 

 For assisted / public housing, HUD utility allowances provided to 
building owners are fixed, based on tenants’ energy bills above a 
certain % of income threshold; owners have no incentive to pursue 
energy cost reduction 

Asset Market Access 
  

Building Technology 

 No validated whole home bundled retrofit measures/technology 
packages that achieve deep savings at production scale; variation in 
building conditions, climate, and occupant behavior create wide error 
margins in energy savings projections 

 Review of 17 completed projects from NYSERDA’s Multifamily 
Performance Program showed that predicted annual energy savings 
ranged from 22%-50%, with actual savings ranging from –1% to 57% 

Contractor Quality   

Effective Marketing 
 Less sophisticated small-portfolio owners deterred by perceived 

administrative and technical hassles / cost of retrofitting 
 REIT industry still as a whole not focused on retrofitting existing 

building stock; market-rate sector “green” focus on new construction 

Financing 

 Existing lien hierarchy within traditional financial markets makes it 
difficult to use property to secure new EE financing solutions 
 

 Federal subsidy sources for assisted / public housing fragmented 
between various agencies 
 

 Non-government EE incentives and other financing tools offered by 
individual EE programs have heterogeneous assessment and 
qualification standards 

 Owners with tight operating and capital budgets are also 
overleveraged, limiting access to additional debt funding 

 Federal Housing Finance Agency (FHFA) ruling on PACE financing in 
2011 stalled implementation of new EE financing tool due to concerns 
over primary mortgage subordination risks 

  At federal level, DOE, HUD, and Treasury split administration of 
dedicated funds, subsidized housing operating and capital funds and 
tax credits that can all be used for EE 

 Approximately 423 U.S. gas and electric efficiency programs operated 
with a $6.6Bn total budget in 2010 
 

 Large developments with multiple investors, debt and equity partners 
reluctant to invest more over initial project financing 

Information 

 No valid building energy benchmarking tool available specifically for 
MF buildings; development is hampered by current lack of comparable 
building data sets  

 ROI calculations hampered by asset class diversity and difficulties in 
obtaining accurate utility bill data 

 Energy billing practices and policies and limitations in building / utility 
energy use tracking technology can distort incentives for building 
owners and tenants to reduce energy use and cut costs 

 Cost and energy savings outcomes from implemented MF pilot 
programs not wholly conclusive because of interactions from other 
building conditions and tenant behavior variation  

 Owners of buildings without individual submetering cannot directly 
integrate information about tenant energy use and costs into adjusted 
rents  
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Multifamily Segment: Barriers (2/2) 

Market Components  Description Example 

Information 
Technology 

  

Input Costs 
 Smaller MF portfolios cannot benefit as much from bulk purchasing of 

EE services and construction materials to drive down costs 
 Smaller single housing developments unable to gain necessary 

project scale to attract ESCOs 

Knowledge of 
Customers 

  

Policy Incentives 

 Many utility and publicly funded grant programs designed with SF 
focus; qualification is more difficult for MF applicants 

 Restricted rents and utility subsidies for public / assisted housing 
prevent owners from capturing savings 

 In CA, state public utilities commission and federal WAP programs 
primarily directed towards SF and requirements for MF-eligible EE 
programs are complicated; <1% of low-income MF buildings have 
benefited from EE retrofit programs 

Talent Supply Chain 
 Fewer contractors and EE retrofit service providers specialize in MF 

retrofit work, as compared to SF 
 Nationwide lack of experienced MF auditors and EE contractors in 

comparison to SF leads to fewer EE retrofit conversions during other 
renovation projects   

Source: Energy Foundation, US Multifamily Energy Efficiency Potential by 2020, 2010; Lori Bamberger, What Works Collaborative:  Scaling the 
Nationwide Energy Retrofit of Affordable Multifamily Housing, 2010; CA Home Energy Retrofit Coordinating Committee, Improving California’s Multifamily 
Buildings: Opportunities and Recommendations for Green Retrofit & Rehab Programs, 2010; Consortium for Energy Efficiency, State of the Efficiency 
Program Industry, 2010; ACEEE, Results from NYSERDA's Multifamily Performance Programs: Getting 20% Reduction in Multifamily Buildings, 2010; 
OHcp/INC/COWS analysis. 
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Source: Energy Foundation, US Multifamily Energy Efficiency Potential by 2020, 2010; Harvard Joint Center for Housing Studies: Meeting Multifamily 
Housing Finance Needs During and After the Credit Crisis, 2009; Lori Bamberger, What Works Collaborative:  Scaling the Nationwide Energy Retrofit of 
Affordable Multifamily Housing, 2010; public literature review ; OHcp/INC/COWS analysis. 

Description of Role/Lever Illustration of Market Share 

Decision Makers with High Market Leverage  

Property managing 
companies 

 Manage properties, conduct repairs and improvements to 
reduce operating expenses for property owners  

 The top 10 U.S. property management companies manage 
1.2Mn units nationwide 

REITS, private mid- and 
large-portfolio owners 

 Own, operate, and manage large portfolios of largely market-
rate housing 

 Conduct tenant marketing / education around energy saving, 
develop and use building energy use monitoring tools, collect 
utility data 

 Develop revenue generation projections including energy cost 
considerations 

 Finance and undertake building retrofits, property 
rehabilitation  

 National Association of Real Estate Investment Trusts 
(NAREIT) members control $500Bn of commercial real estate 
assets, 10-15% of total institutionally owned commercial real 
estate 

 Top 15 residential REITs control 630K units nationwide; 15-
20% of units in 100+ unit properties as of 1999 

  National Apartment Association (NAA) represents 50K MF 
institutional owners, 5.9Mn units in US/Canada 

 Top 50 US portfolio owners control 2.5Mn units 

Multifamily Segment: Key Decision Makers  
Market-rate 
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Description of Role/Lever Illustration of Market Share 

Decision Makers 

Affordable / assisted housing owner-
operators, managers, public housing 
authorities 
 

 Own, operate and manage affordable housing units with 
federal and state operating subsidy 

 Undertake retrofit activities and property rehabilitation 
 Develop revenue generation projections including energy 

cost considerations 

 National Association of Housing and Redevelopment Officials 
(NAHRO) members manage 972K public housing units (83% of 
total); 1.650Mn Section 8 units (78% of total), 711.5K units other 
assisted housing, housing 7.9Mn+ tenants 

 Largest 10 public housing authorities manage 320K units 

Institutional developers / rehabbers  Use dedicated public (e.g., Neighborhood Stabilization 
Program), civic and other funds to develop and 
rehabilitate housing and return it to market 

 

Source: Energy Foundation, US Multifamily Energy Efficiency Potential by 2020, 2010; Harvard Joint Center for Housing Studies, Meeting Multifamily 
Housing Finance Needs During and After the Credit Crisis, 2009; Lori Bamberger/What Works Collaborative, Scaling the Nationwide Energy Retrofit of 
Affordable Multifamily Housing, 2010; public literature review ; OHcp/INC/COWS analysis. 

Multifamily Segment: Key Decision Makers  
Affordable 
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Note: (1)  GSEs include Federal Home Loan Banks (FHLBs) and Fannie Mae, Freddie Mac (both under government conservatorship). Government 
insurers include FHA, Ginnie Mae. (2) CMBS = Commercial mortgage-backed securities. (3) Utility ratepayor funded energy efficiency programs include 
programs funded through charges included in customer rates or otherwise via some type of charge on customer utility bills. This includes both utility-
administered programs and “public benefits” programs administered by other entities. 
Source: Energy Foundation, US Multifamily Energy Efficiency Potential by 2020, 2010; Harvard Joint Center for Housing Studies, Meeting Multifamily 
Housing Finance Needs During and After the Credit Crisis, 2009; Lori Bamberger/What Works Collaborative, Scaling the Nationwide Energy Retrofit of 
Affordable Multifamily Housing, 2010; public literature review ; OHcp/INC/COWS analysis. 

Description of Role/Lever Illustration of Market Share 

Influencers with High Market Leverage  

Banks  Underwrite, originate, distribute, securitize, and invest in 
multifamily related debt. 

 Banks currently hold $258.5Bn in multifamily residential loans, 
or 30.7% of the outstanding total economy-wide 

Department of Energy (DOE)  Retrofit funding programs (Better Buildings, etc.)  
 Building benchmarking and ratings programs 
 Convenes building science research institutions and 

consortiums 

 Better Buildings grant allocated $452M of ARRA funds to local 
and state governments under EE and Conservation Block 
Grant Program 

 1500 buildings have measured their energy performance using 
EnergyStar Portfolio Manager energy tracking tool 

 15 public /private partnership research networks convened 
under DOE-sponsored Building America initiative 

Government-sponsored 
enterprises and government 
insurers(1) 

  Underwrite and insure mortgages, invest in secondary 
security market 

 

 In 2009, 19% of all outstanding MF mortgage debt held by 
Fannie Mae, Freddie Mac and 17% in federally guaranteed 
mortgage pools; 31% held by savings institutions, 6% by 
pensions and insurance companies, 8% by local governments, 
14% in CMBS(2) 

Utilities  Produce, distribute, market, sell, and trade power and fuel  Utilities in 49 states (with Delaware as the sole exception) offer 
rebates or loans that support energy efficiency work.  

 Utilities in 13 states offer grants  supporting energy efficiency 
related work 

 Utility rate payer funded energy efficiency programs totaled 
$4.3 billion in 2009(3) 

Multifamily Segment: Key Influencers  
Market-rate 
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Description of Role/Lever Illustration of Market Share 

Influencers 

Banks  Underwrite, originate, distribute, securitize, and invest in 
multifamily related debt. 

 Banks currently hold $258.5Bn in multifamily residential loans, or 30.7% 
of the outstanding total economy-wide 

Department of Energy (DOE)  Retrofit funding programs (Better Buildings, etc.)  
 Building benchmarking and ratings programs 
 Convenes building science research institutions and consortiums 

 Better Buildings grant allocated $452M of ARRA funds to local and state 
governments under EE and Conservation Block Grant Program 

 EnergyStar building rating  
 15 public /private partnership research networks convened under DOE-

sponsored Building America initiative 

Department of Housing and Urban 
Development (HUD) 

 Provides operating subsidies to local public housing authorities 
for conventional public housing, tenant-based subsidies to 
landlords under Section 8 voucher program, project based 
assistance to encourage development of affordable housing 

 Provides utility subsidy to assisted / public housing managers 
 Conducts research, education, outreach to assisted / public 

housing managers and sets assistance eligibility regulations 

  Pays $6.8Bn annually in energy bills via utility subsidies 
 Assists 33.6K existing owners of assisted and public housing(3) 
 

Government-sponsored enterprises and 
government insurers(1) 

 Insure and securitize mortgages, invest in secondary mortgage 
backed security market 

 In 2009, 19% of all outstanding MF mortgage debt held by Fannie Mae, 
Freddie Mac and 17% in federally guaranteed mortgage pools. 

Other federal agencies (USDA, VA), state 
and local rental assistance programs 

 Provide operating subsidies for affordable housing  ~730K units subsidized through USDA rental assistance programs 

Treasury Department  
 

 Administers Low Income Housing Tax Credit (LIHTC) and New 
Markets Tax Credit (NMTC) programs to promote affordable 
housing development 

 Administers other EE retrofit tax credits and incentives 

 2Mn units placed into service through LIHTC program by 2010 

Utilities  Produce, distribute, market, sell, and trade power and fuel  Utilities in 49 states (with Delaware as the sole exception) offer rebates 
or loans that support energy efficiency work.  

 Utilities in 13 states offer grants  supporting energy efficiency related 
work 

 Utility rate payer funded energy efficiency programs totaled $4.3 billion 
in 2009(4) 

Note: (1)  GSEs include Federal Home Loan Banks (FHLBs) and Fannie Mae, Freddie Mac (both under government conservatorship). Government 
insurers include FHA, Ginnie Mae. (2) CMBS = Commercial mortgage-backed securities. (3) Lori Bamberger, What Works Collaborative:  Scaling the 
Nationwide Energy Retrofit of Affordable Multifamily Housing (2010). (4) Utility ratepayor funded energy efficiency programs include programs funded 
through charges included in customer rates or otherwise via some type of charge on customer utility bills. This includes both utility-administered 
programs and “public benefits” programs administered by other entities. 
Source: Energy Foundation, US Multifamily Energy Efficiency Potential by 2020, 2010;  Harvard Joint Center for Housing Studies, Meeting Multifamily 
Housing Finance Needs During and After the Credit Crisis, 2009; Lori Bamberger/What Works Collaborative, Scaling the Nationwide Energy Retrofit of 
Affordable Multifamily Housing, 2010; public literature review ; OHcp/INC/COWS analysis. 

Multifamily Segment: Key Influencers 
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Multifamily Segment:  
Key Decision Maker Example 

Case Study 
Significance 

AMLI Residential(1) is a major market-rate multifamily real estate property owner and manager 
developing energy efficiency benchmarking, data monitoring, auditing and valuation initiatives 
within its own portfolio.  Potential for innovations to be commercialized widely among companies 
who share AMLI’s market. 

Date 2008-ongoing 

Total Size of Retrofit Project 
(no. buildings/ 
units, sq. ft.) 

Firm manages 25,500 and owns 24,000 units nationwide; 60 portfolio properties tested by internal 
auditing team by June 2010 
 

Retrofit Project Cost 
per Building/Unit 

In-house building audits have analyzed retrofit payback periods ranging from 7mo. – 4y., or longer 
 

Financing Mix Internal project funding and staff allocation, catalyzed by external market slowdown 
 

Key Project Details 

Featured Initiatives  Development team designed and implemented management dashboard that tracks energy and 
water use in specific buildings, patterned after existing web-based dashboard measuring other 
non-energy efficiency related metrics such as occupancy, speed of service request resolution, 
vacant days, etc. 

 Dashboard system also consolidates property utility bill history and may be integrated across 
portfolio 

 Properties across portfolio ranked using in-house sustainability index (70% of ratings derived 
from energy efficiency metrics) 
 

Project Support and 
Resourcing 

 Internal project support based on company projections that future utility costs will outpace 
inflation; management predicts that lower operating and utility costs, in addition to increased 
tenant demand for “green” practices, will increase property values and drive future revenue 
growth 

 Firm invested in HERS certification for 6 employees and internal capacity to conduct blower 
door and duct blaster diagnostic testing 

Future Outlook  Functionality to produce “typical” per-unit energy consumption benchmarks for residents’ use 
under development 

 Tenant education and marketing initiatives (e.g., building competitions) underway to encourage 
reduced energy consumption in private spaces 

 AMLI consulting with other property management companies to implement auditing, monitoring 
and retrofit solutions 

Building Stock 
Characteristics 

 National multifamily real estate portfolio, 
originally centralized in Chicago area 

 Energy costs represent 13% of portfolio 
operating expenses 

Tenant 
Characteristics 

 Market-rate, luxury property tenants 

Featured 
Measures 

 Building audits using HERS test leads to 
common solutions like insulation, caulking/ 
weatherstripping, and lighting retrofits in 
common areas 

 Focus on “low-hanging fruit” measures such 
as low-flow water appliances and spray 
foam roof insulation  

Impacts  Dashboard monitoring capacities have 
enabled individual building managers to 
increase recycling tonnage and benefit from 
reduced pricing for recycling services 

Note: (1) AMLI Residential is a multifamily real estate owner and manager owned by the PRIME Property Fund, an institutional real estate fund managed 
by Morgan Stanley which purchased the company in 2006.  Prior to that, AMLI was a publicly traded REIT. 
Source: Hanley Wood, Multifamily Executive; public literature review; OHcp/INC/COWS analysis. 
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Multifamily Segment:  
Key Influencer Example 

Case Study 
Significance 

CNTenergy’s Energy Savers program is a mid-sized MF “one-stop shop” EE retrofit 
program featuring innovative combination of public/private financing.  MacArthur, City 
of Chicago, local utilities, and other foundations provided startup funding. Program is a 
keystone initiative of a local affordable housing preservation collaborative. 

Date Founded 2007, ongoing(2) 

Total Size of Retrofit Project 
(no. buildings/ 
units, sq. ft.) 

2008-10 projects total 80 buildings, encompassing 2538 units 

Retrofit Project Cost 
per Building/Unit 

$2,500 average(3) 

Financing Mix Owner equity, utility and civic-financed grants and low-interest mortgages (typically 7-
10 loans at 2%); projects 2008-10 total $4.9Mn in leveraged private investment plus  
$1.56Mn in low-interest loans and subsidies. Other tax credits and rebates included if 
applicable for individual projects. 

Note: (1) Energy savings calculated using average 25 MBtu savings/unit and assuming $10/MBtu cost. (2) In 2010, CNTe was named the 
implementation subcontractor for a $25Mn DOE Retrofit Ramp-Up grant awarded to a consortium led by the Chicago Metropolitan Agency for 
Planning (CMAP).  This CR3 initiative will retrofit up to 8000 MF units in Greater Chicagoland in 3 years.  (3) Per unit cost includes materials and 
contractor labor overhead. CNTe = Center for Neighborhood Technology Energy. 
Source: CNTe; Climate Leadership Academy Network, Cook County Energy Savers, 2010; OHcp/INC/COWS analysis.  

Key Participant Details 

Name/Description Project Involvement 

Customers  Individual private owners 
 Affordable housing 

managers 

 Contacts CNTe to conduct audit; works with CIC to close 
low-interest loan and supplement project financing with 
additional equity; sometimes manages retrofit process 

Producers  CNTe 
 Specialized and general 

contractors 

 Conducts building audits and utility bill analysis; performs 
energy modeling; develops set of recommended measures 
and interfaces with CIC and building manager/owner to 
finalize project scope and financing (if needed, 
supplementing with foundation-provided grant funds); 
provides contractor bidding/construction management 
services if appropriate; conducts post-retrofit benchmarking 
and QA/QC  

Financing 
Entities 

 Community Investment 
Corporation (CIC), local 
community development 
financial institution 

 ComEd, People’s Gas 
 

 Underwrites low-interest second mortgages for affordable 
properties undergoing EE renovations  and other building 
upgrades 

 
 Pay per unit completion fee to CNTe using public benefit 

charge funds  

Building Stock 
Characteristics 

 Midsize MF units (average 5-50 
units) 

 Greater Chicagoland area 
 20+ year old buildings 

Tenant 
Characteristics 

 Moderate- and low-income renters 
in affordable units and/or federally 
subsidized units (47%); market-rate 
units (53%)  

Featured 
Measures 

 Air sealing and roof cavity insulation 
 Heating pipes insulation, boiler 

controls / boiler replacement 
 Hot water heater insulation / 

replacement 

Impacts  Estimated $250/unit annual 
savings, totaling 650MBtu+ energy 
savings from completed projects(1); 
sample 5-unit project gained 26-
43% savings on energy bills 
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Case Study 
Significance 

The NYSERDA Multifamily Performance Program is a NY utility-financed energy efficiency 
market-building program targeting MF owners with 20% energy use savings challenge; one-
stop shop approach, standardized participation process and partly performance-based 
incentive schedules; market-based approach to technical service provision drawing on 
partner network of retrofit services providers. Initial results have seen wide variation in 
energy savings(2)(3) 

Date Founded 2007; 34-month total project completion timeline (17 projects completed by 2010) 

Total Size of Retrofit 
Project (no. buildings/ 
units, sq. ft.) 

As of 2010: 549 active projects totaling 3,421 buildings, 957K units, 100.3Mn sq. ft.; 17 
completed projects to date range from 13-582 units 

Retrofit Project Cost 
per Building/Unit 

Average $4,618 for completed projects attaining 20% energy savings, $6,801 for 
unsuccessful projects(3) 

Financing Mix Utility public benefit-financed grant incentives based on total project units and affordability 
status (e.g., $10K base project incentive for affordable 30+ unit properties plus additional 
$300 per unit incentives on completion of initial audit and attainment of energy savings 
goals)(1) 

Note: (1) Participating owners may not use both utility and NYSERDA incentives. (2) Variation in energy savings outcomes were due to factors 
including tenant behavior, malfunctioning equipment, interacting non-EE equipment installation such as security cameras and lighting, and other 
factors. (3) Variation in cost ascribed to increased project costs for downstate versus upstate projects. NYSERDA = New York State Energy Research 
and Development Authority. 
Source: Efficiency Vermont, Enabling Investments in Energy Efficiency, 2008; ACEEE, Results from NYSERDA's Multifamily Performance Programs: 
Getting 20% Reduction in Multifamily Buildings, 2010; NYSERDA, Multifamily Performance Program, 2010; public literature review; OHcp/INC/COWS 
analysis. 

Key Participant Details 

Name/Description Project Involvement 

Customers  20% for-profit owners, 20% 
co-ops, 58% nonprofit 
owners, 2% condos 

 Selects and hires NYSERDA approved Performance Partner, 
works with NYSERDA to establish project scope and performance 
goals, chooses measures to implement to meet goals 

Producers  NYSERDA 
 Network of 147 Home 

Performance contractors; 
BPI certified  

 Manages projects, establishes official partnerships with technical 
retrofit audit, QC oversight, benchmarking and installation 
providers; awards incentives “NY Energy $mart Building” 
certifications to completed projects 

 Educates and markets to potential customers; conducts retrofits 

Financing 
Entities 

 NYSERDA  Provides financial grant incentives to building owners 

Other 
Intermediaries 

 Implementation contractor, 
TRC Solutions 

 Performs QC on all project deliverables along with NYSERDA 
project managers  

Building Stock 
Characteristics 

 Single family homes 
 MF units of 3+ floors and select 

low-rise MF units 

Tenant 
Characteristics 

 Low income and market rate 
tenants (25% of units must 
qualify as affordable to 80% AMI 
renters); property owners 

Featured 
Measures 

 Appliances, lighting, insulation, 
weatherization, windows/door 
replacements, boiler / hot water 
heater replacement, appliances, 
thermostat controls and valves 

Impacts  Out of 17 completed projects, 
annual energy savings of 19.7% 
(30% predicted savings); 10 
achieved 20% savings or above; 
savings range from –1% to 
57%(2) 

Multifamily Segment:  
Key Influencer Example 

I. Introduction 
II. Residential 
III. Commercial 
IV. Institutional 
V. Appendix 

http://ohcommunitypartners.com/index.html


Prepared 
by: 

40 

Multifamily Segment: Example Market 
Development Investment Opportunities (1/2) 
Multifamily Segment Led By Funded B) Status 

Asset 
Valuation 

 ROI modeling tools:  Promote lender and appraiser adoption of existing EE-
friendly appraisal methodologies and revenue modeling software; refine existing 
software in tandem with increasing availability of MF building data 
 
 

 Appraisal standards. Develop guidance and course curricula to show 
appraisers how to apply existing appraisal standards and recognized valuation 
methods to energy performance and green appraisals 

 Real estate 
professional 
associations, 
institutional owners / 
managers  

 The Appraisal 
Foundation, DOE 

 

Attribute 
Market Access 

   

Building 
Technology 

 MF-specific EE measures for 30-50% savings. Conduct research on set of 
technologies necessary to achieve significant energy savings consistently across 
retrofit projects. 

 Public-private research 
partnerships 

 EPA / DOE, private 
research institutions  

Contractor 
Quality 

   

Effective 
Marketing 

 Energy smart outreach and education: Research and implement tenant EE 
behavior modification campaigns  

 Contractor sales force training: Train EE and home performance professionals 
to become effective “sales force” for EE audits  

 Incentivized data collection:  Develop and implement incentives for energy 
data sharing among private and public portfolio managers 

 Portfolio owners, 
industry professional 
associations, DOE and 
EE program 
administrators, REITs 

 Portfolio owners, 
REITs, EE program 
administrators, DOE 

Financing 

 Utility subsidy policy: Allow assisted housing owners to freeze public utility 
subsidies based on current energy consumption, freeing savings for other uses 

 EE tax incentives: Attach EE incentives to existing LIHTC and NMTC 
programs(1) and extend ARRA-funded MF tax incentives 
 

 Pay as you save financing: Research, test, conduct legislative advocacy for 
retrofit funding mechanisms that tie repayment obligation to property through 
tariffed charge (i.e. utility meter charge) or governmental charge (i.e., special 
property tax).  

 HUD, public housing 
authorities 

 Treasury 
 
 

 Local and state 
government, utility rate 
payer programs 

 HUD, Energy 
Foundation, Doris 
Duke, Hewlett, 
Kresge, Rockefeller, 
Surdna 

 Local and state 
government, rate 
payers 

Note: (1) LIHTC = Low Income Housing Tax Credit; NMTC = New Markets Tax Credit. 
Source: Energy Foundation, US Multifamily Energy Efficiency Potential by 2020, 2010; Lori Bamberger, What Works Collaborative:  Scaling the 
Nationwide Energy Retrofit of Affordable Multifamily Housing, 2010; CA Home Energy Retrofit Coordinating Committee, Improving California’s Multifamily 
Buildings: Opportunities and Recommendations for Green Retrofit & Rehab Programs, 2010; ACEEE, Results from NYSERDA's Multifamily Performance 
Programs: Getting 20% Reduction in Multifamily Buildings, 2010; Memorandum of Understanding between the Appraisal Foundation and U.S. Department 
of Energy Office of Energy Efficiency and Renewable Energy, 2011; public literature review; OHcp/INC/COWS analysis. 

Proposed 

In progress 

Complete 

Key 
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Multifamily Segment Led By Funded By Status 

Information 

 National utility data sharing agreements: Create legal structures and procedures to 
facilitate information collection 

 Build out building  performance databases and promote integration: Populate 
existing databases(1) with additional MF buildings and create single data clearinghouse to 
identify gaps in data collection, analysis  

 Building monitoring tools: Promote adoption and refinement of building benchmarking 
and reporting tools being developed by first-mover REITS and research institutions(2) 

 Work specifications and standards: Develop set of retrofit guidelines (Standard Work 
Specifications) for MF buildings 
 

 New databases: Develop one or more databases that will aggregate and provide a set of 
building performance data for particular building types and upgrades; identify Federal 
government energy and green building-related policies and programs; and make available 
additional information about applicable programs 

 HUD, DOE / EPA 
 

 Public housing authorities, 
private institutional 
portfolio owners 

 Research institutions 
(ASHRAE; NIST(3)) 

 Advocacy / research non-
profits (Green Building 
Alliance) 

 Foundations (Energy 
Foundation; Roy A. Hunt)  
 

 DOE-EERE 

 HUD, DOE / 
EPA 

 Energy 
Foundation, 
Doris Duke, 
Hewlett, 
Kresge, 
McKnight 

 
 
 
 
 
 
 
 
 
 
 

Information 
Technology 

   

Input Costs 
 Joint purchasing initiatives: Encourage collaborative retrofitting projects among regional 

public housing authorities to reduce procurement costs 
 Public housing authorities  HUD 

Knowledge of 
Customers 

   

Policy 
Incentives 

 Energy savings targets: Establish retrofit and associated energy savings goals for 
assisted/public housing, modeled after existing sustainability commitments by 
municipalities and GAO 

 Energy performance disclosure mandates: Mandate policies requiring audits and data 
publication upon building refinancing, sale, lease, and/or capital improvements; require 
retrofits for poorly performing buildings 

 HUD 
 
 

 Municipal, state 
governments 

 HUD 
 
 

 Municipal, 
state 
governments 

Talent Supply 
Chain 

 MF contractor  development pipeline: Create specific training programs for specialized 
energy raters/verifiers   
 

 Home performance  
    industry associations 

 Hewlett, 
Kresge, 
McKnight, 
Rockefeller, 
Surdna, other 
foundations 

Note: (1) Examples of existing building performance databases include the DOE High Performance Building Database, EPA Portfolio Manager, and 
HUD-administered datasets. (2) An example of a building monitoring tool under development is DOE’s Energy Start MF High-Rise benchmarking system 
and scoring index. (3) NIST = National Institute of Standards and Technology.  
Source: Energy Foundation, US Multifamily Energy Efficiency Potential by 2020, 2010; Lori Bamberger, What Works Collaborative:  Scaling the 
Nationwide Energy Retrofit of Affordable Multifamily Housing, 2010; CA Home Energy Retrofit Coordinating Committee, Improving California’s Multifamily 
Buildings: Opportunities and Recommendations for Green Retrofit & Rehab Programs, 2010; ACEEE, Results from NYSERDA's Multifamily Performance 
Programs: Getting 20% Reduction in Multifamily Buildings, 2010; public literature review; OHcp/INC/COWS analysis. 

Multifamily Segment: Example Market 
Development Investment Opportunities (2/2) 

Proposed 

In progress 

Complete 

Key 
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Residential Category: 
Mobile Home Segment 

Mobile Home 
 Key Findings 
 Highlighting Retrofit Requirements 
 Reviewing the Motivators & Barriers 
 Identifying Decision Makers & Key 

Influencers 
 Characterizing Type & Status of 

Investment Opportunities 
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Key Mobile Homes Segment Findings (1/2) 
Definition  Housing units with one or more rooms built on a movable chassis and 

moved to either a permanent or temporary foundation 

Key Takeaways  Fewer than 7 million households (6.5% of total U.S.) inhabit structures in the mobile homes segment; however, 28% of households in 
this segment are below the poverty line, well over the 2009 national average of 14%. 

 Structures in the mobile homes segment are often not classified as real estate, instead counting as chattel property; chattel property is 
not financed through the mortgage market and is generally ineligible for HUD and GSE insurance and market support. 

 Because they are built on mobile chasses, structures in this segment require specialized technology and training for any retrofit project 
beyond the most basic; for example, 2x2 boards are often used in roofs rather than 2x4, limiting the potential for the installation of new 
insulation. 

 Mobile home energy efficiency projects are often more economically and successfully pursued through replacement rather than retrofit. 

What is the potential for impact in 
this segment?(1) 

 A full retrofit program in this segment could result in  energy savings of 48 trillion Btus annually, the creation of 77,000 jobs, and an 
annual reduction of 9.8 million metric tons of greenhouse gasses at a cost of at least $4.7 billion. 

 Quality of life and health improvements, particularly through air quality improvements and provision of adequate heating, for the often low 
income people who live in mobile and manufactured housing can be associated with retrofits and renovations in this segment. 

How large is the segment and 
what are its energy efficiency 
characteristics?  

 Fewer than 7 million households inhabit structures in the mobile homes segment; Mobile homes are the smallest of the Residential  
category segments, accounting for less than 6.5% of the households in the United States. 

 Energy expenditures in the Mobile Home segment accounts for 5% of energy expenditures within the residential category 
 The largest categories of energy consumption are space heating (35%) and other appliances and lighting (31%). 

What are the motivators that 
inspire action? 

 Much of the mobile home segment, and especially those homes built before 1976, are in such poor condition that some form of 
remediation is essential. 

 Many not-for-profits and governments have shown interest in mobile homes because of their important role in housing low-income 
Americans; 28% of households in this segment are below the poverty line, well over the 2009 national average of 14%. 

 Various energy codes and standards, such as Energy STAR, have already had a significant impact on new mobile home energy 
efficiency; 50,000 HUD code satisfying units of manufactured housing were shipped in 2010, the most recent year for which data is 
available. 

What are the key barriers to 
market development? 

 Financing for mobile home purchases and improvements is usually done through chattel loans, not real estate loans, and the 
classification of most mobile home property as chattel and not real estate makes it difficult to access mortgage and real estate financing; 
in 2000 only 22% of new manufactured housing was classified as real estate. 

 Building technologies used to build and retrofit mobile and manufactured housing can differ significantly from that used for site built 
homes; contractors and technology providers may not be familiar with materials and techniques required to successfully retrofit a mobile 
home. 

 The decrepit state of much mobile and manufactured housing often makes replacement a more economical and effective option than a 
retrofit; for example, the DOE Weatherization Assistance Program explicitly excludes manufactured housing from before 1976. 

Add picture 

Note: (1) Impact analysis is based on an estimated energy efficiency retrofit cost for a pre-defined bundle of measures with a targeted energy reduction of 
30% on the pre-1980 building stock in each segment. 
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Key Mobile Homes Segment Findings (2/2) 

Who are the decision makers 
and key influencers? 

Decision Makers  
 The highly fragmented mobile home market does not contain major consolidated decision makers. 
Influencers  
 Banks and other actors in the real estate and consumer durable goods finance sector; the top ten banks/financial 

institutions issued 4,181 loans specifically to rehab manufactured and mobile properties in 2004, nearly half of which 
were issued by a single institution (Key Bank); the total number of rehab loans issued in this period was 17,334, with 
45,508 applications having been submitted, and an average rehab loan size of $32,780. 

 Policy makers that determine loan characteristics required for inclusion in federal financing programs; according to 
recent HMDA data, fewer than 17% of manufactured housing loans were approved under HUD Title 1, the program 
designed to cover insure residential real estate loans. 

 Manufacturers of mobile and manufactured housing are a key influencer in the market, and are responsible for 
incorporating various energy codes and standards into the units they build and recycle. 

What are the investment 
opportunities? 
 

 Encourage mobile and manufactured homeowners to ensure that their home is titled as real estate, and not personal 
property, enabling additional access to real-estate related financial products. 

 Study asset value appreciation in mobile and manufactured housing, and the determinants of price appreciation over  
time. 

 Encourage HUD, FHA, and the GSEs to enter the manufactured housing market more aggressively by instituting 
policies that do not tend to exclude the majority of manufactured and mobile home owners. 

Definition  Housing units with one or more rooms built on a movable chassis and 
moved to either a permanent or temporary foundation 
 

Add picture 

I. Introduction 
II. Residential 
III. Commercial 
IV. Institutional 
V. Appendix 

http://ohcommunitypartners.com/index.html


Prepared 
by: 

45 

Mobile Home Segment: Highlighting  
Retrofit Requirements 

Mobile Home 

Pre-1980 Construction(1)  33% 

     Total No. Units (Mn)  2.4(3) 

     Total Square footage (Bn sq. ft.) (2)  2.2 

Illustrative “Quick Win” Retrofit Measures  Lighting, weatherization (air sealing) 
 Appliances 

Illustrative “Deep” Retrofit Measures  Floor, wall, ceiling insulation upgrades 
 Window/door replacements 
 A/C or furnace replacement 

Other Building Considerations  Largest energy savings potential in envelope weatherization measures or in outright unit 
replacement  

Note: (1) Pre-1980 residential buildings have higher energy intensities than newer construction and thus constitute prime retrofit targets.  (2) Total square 
footage per segment calculated by multiplying total no. households by average floor space per household, for each household-occupied building age group 
in that segment. (3) Approximately 2Mn units in use were built pre-1976, when a federal manufactured homes standard (the “HUD Code”) including energy 
efficiency standards took effect. These units, and older units in general, present the greatest need for unit retrofits or replacement. 
Source: EIA; Energy Foundation, US Multifamily Energy Efficiency Potential by 2020, 2010; Emerald Cities Collaborative; Lori Bamberger/What Works 
Collaborative, Scaling the Nationwide Energy Retrofit of Affordable Multifamily Housing: Innovations and Policy Recommendations, 201); 2007 American 
Housing Survey; Efficiency Vermont, Enabling Investments in Energy Efficiency, 2008; CA Home Energy Retrofit Coordinating Committee, Improving 
California’s Multifamily Buildings: Opportunities and Recommendations for Green Retrofit & Rehab Programs, 2010; ACEEE, Results from NYSERDA's 
Multifamily Performance Programs: Getting 20% Reduction in Multifamily Buildings, 2010; NYS Public Service Commission, Case 07-M-0548 – Energy 
Efficiency Portfolio Standard, Energy Efficiency Best Practices Case Studies, 2009; HUD, Manufactured Homes: Saving Money by Saving Energy, 2005; 
OHcp /INC/COWS analysis. 
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Mobile Home Segment: Motivators 

Source: EIA, RECS, 2005; Environmental and Energy Study Institute, Energy in Mobile Homes, 2009; I’m HOME Project, Weatherization and 
Replacement of Homes, 2009. 
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Type Motivators 

Reduce Energy Burden on Low-
Income Households 

 Households in mobile homes are predominately low and moderate income; poorer households tend to live in older, 
more energy intensive units with disproportionately high energy costs 

Improve Health and Comfort  Home air quality, adequately functioning space heating and cooling systems are central owner concerns 

High level of disrepair in older 
mobile homes 

 Mobile and manufactured housing is often extraordinarily energy inefficient and in an advanced state of disrepair 
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Mobile Home Segment: Barriers (1/2) 

Source: Environmental and Energy Study Institute, Energy Use in Mobile Homes, 2009; Sean West, Manufactured Housing Finance and Secondary 
Market, 2006; ; I’m HOME Project, Weatherization and Replacement of Homes, 2009; OHcp/INC/COWS analysis. 

Market Components Description Example 

Asset Valuation 

 Mobile/manufactured housing faces the widespread belief that it 
does not tend to appreciate in value over time 

 Research has shown that there is more variation in the 
appreciation/depreciation rates of manufactured housing than there is 
for site built housing 

 In 2000 only 22% of new manufactured or mobile homes were 
classified as real estate, as opposed to chattel 

Attribute Market Access 
  

Building Technology 
 Building technology and configuration for manufactured housing 

often differs significantly than for site built housing. 
 The use of 2x2 boards in roofs, as opposed to 2x4 boards, can make it 

difficult to effectively add insulation 

Contractor Quality 
  

Effective Marketing 
  

Financing 
 Typical financing treats mobile homes as personal property, not 

real estate, making it difficult to use property to secure new EE 
financing solutions 

 Fannie Mae and Freddie Mac do not purchase “chattel loans”, the 
financing product that has historically been used to fund manufactured 
housing purchases.  

Information 
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Mobile Home Segment: Barriers (2/2) 

Market Components  Description Example 

Information 
Technology 

  

Input Costs 

 In many cases, and especially when it comes to older manufactured 
or mobile homes, it is more efficient to replace the home entirely than 
it is to retrofit it 

 The DOE Weatherization Assistance  Program consider pre-1976 
mobile homes to be so irrevocably inefficient that they cannot be 
included in weatherization programs supported by this funding 
source 

Knowledge of 
Customers 

  

Policy Incentives 
 Policies of the GSEs, HUD, and the FHA currently preclude 

significant engagement in the manufactured housing market by these 
institutions 

 According to recent HMDA data, fewer than 17% of manufactured 
housing loans were approved under HUD Title 1, the program 
designed to cover such loans. 

Talent Supply Chain 

 Specialized knowledge is required to retrofit and service many of the 
systems within manufactured houses. Many contractors are not 
familiar enough with manufactured housing to execute a retrofit 
effectively 

 Multi-sectional homes that have not been joined  or sited correctly 
present a significant challenge to retrofit, and many contractors may 
not have the technical know-how to execute this project. 

Source: Environmental and Energy Study Institute, Energy Use in Mobile Homes, 2009; Sean West, Manufactured Housing Finance and Secondary 
Market, 2006; ; I’m HOME Project, Weatherization and Replacement of Homes, 2009; OHcp/INC/COWS analysis. 

I. Introduction 
II. Residential 
III. Commercial 
IV. Institutional 
V. Appendix 

http://ohcommunitypartners.com/index.html


Prepared 
by: 

49 

Mobile Home Segment: Key Decision 
Makers & Influencers  

Description of Role/Lever Illustration of Market Share 

Influencers with High Market Leverage  

Banks  Underwrite, originate, securitize and invest in mortgage debt and consumer loans  2004 HMDA data indicates that the top 10 banks/financial institutions 
in this space originated more than 80,000 manufactured housing 
mortgages out of 242,260 manufactured housing related loans 
originated that year, and purchased approximately 150,000 in the 
secondary market. 

 The top ten banks/financial institutions issues 4,181 loans specifically 
to rehab manufactured and mobile properties in 2004, nearly half of 
which were issued by a single institution (Key Bank). The total 
number of rehab loans issued in this period was 17,334, with 45,508 
applications having been submitted. The average rehab loan size 
was $32,780. 

Construction / home performance industry 
professional associations / Other 

 Provide advocacy input on energy efficiency standards and other building codes 
 Weatherize units 

 The Manufactured Housing Institute (MHI) represents 288 
companies active in the manufactured housing industry as of 2011. 
 

Department of Energy (DOE)  Retrofit funding programs (e.g., Weatherization Assistance Program) 
 Building benchmarking and ratings programs 
 Convenes building science research institutions and consortiums 

 Better Buildings grant allocated $452M of ARRA funds to local and 
state governments under EE and Conservation Block Grant Program 

 ENERGY STAR building energy performance rating system created 
jointly with EPA is available for new manufactured homes 

Department of Housing and Urban 
Development (HUD) 

 Provides utility subsidy to assisted / public housing managers 
 Conducts research, education, outreach to assisted / public housing managers and 

sets assistance eligibility regulations 
 Provides mortgage insurance on select qualifying  manufactured housing 

mortgages 

 According to recent HMDA data, fewer than 17% of manufactured 
housing loans were approved under HUD Title 1, the program 
designed to cover such loans. 
 

Factory-built home manufacturers and 
retailers 

 Manufacture units  
 Provide advocacy input on energy efficiency standards and other building codes 
 Lease units to buyers and arrange financing terms  

 In 2010 the top 10 builders of manufactured homes shipped 6,497 
units, out of approximately 50,000 HUD compliant units shipped in 
that year 

State and local governments  Administer DOE weatherization program grants (WAP)  
 Administer other weatherization program grants (USDA funds, etc.) 

 Washington State Department of Commerce will deploy nearly $60 
million in funding eligible to be used for weatherization of mobile 
homes as part of ARRA. 

Source: Builder Magazine Online, 2010 Modular Builders, 2011; Office of Governor Chris Gregoire of Washington State, Gov. Gregoire announces 
additional $30 million in recovery funding to weatherize low-income homes, 2010; DOE, Guide to Saving Energy in Manufactured Housing, 2005; 
Community Reinvestment Association of North Carolina, Nine Myths of Manufactured Housing, 2006; OHcp/INC/COWS analysis. 
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Case Study 
Significance 

A large scale retrofit project targeting mobile and manufactured homes with electric heat. 

Date 2002-2009 

Size of Retrofit 
Projects (no. buildings/ 
units, sq. ft.) 

2365 homes between 2008-2009 

Project Cost $1.05  million over 2008-2009 

Financing Mix Idaho State Energy Efficiency Rider - $928,165 for 2008-2009 
Oregon State Energy Efficiency Rider – $125,808 for 2008-2009 

Source: IDAHO Power, Demand Side Management 2009 Annual Report, 2009; public literature review; OHcp/INC/COWS analysis.  

Key Participant Details 

Name/Description Project Involvement 

Customers  Residents of mobile and manufactured 
housing in targeted areas of Idaho and 
Oregon 

 Agree to have an energy audit and 
cooperate with the installation of 
energy efficiency measures 

Producers  Ecos Consulting  Contracted to perform outreach, 
audits, and retrofits for the  states of 
Oregon and Idaho for the Energy 
House Calls Program 

Financing Entities  States of Oregon and Idaho  Appropriated money to support the 
retrofit effort 

Other Intermediaries   

Building Stock 
Characteristics 

 Manufactured and mobile 
homes 
 

Tenant 
Characteristics 

 Residents of manufactured and 
mobile homes 

Featured 
Measures 

 Duct sealing and testing 
 Installation of CFL light-bulbs 
 Furnace filter installation 
 Water heat temperature test 

Impacts  928,875 kWh saved in 2009 
 $48,301 saved in 2009 

assuming a levelized resource 
cost of $.052 

Mobile Home Segment:  
Key Influencers Example 
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Case Study 
Significance 

A pilot lighting retrofit program for manufactured housing in the pacific northwest that 
demonstrated significant gains  

Date Recent, unknown 

Size of Retrofit 
Projects (no. buildings/ 
units, sq. ft.) 

37 mobile/manufactured homes in 11 manufactured housing dealerships 

Project Cost Unknown 

Financing Mix Funding provided by NEEM in the form of free materials and services 

Source: Northwest Energy Efficient Manufactured Housing Program, Oregon Department of Energy/NEEM/Energy Star Lighting Pilot Project; public 
literature review; OHcp/INC/COWS analysis.  

Key Participant Details 

Name/Description Project Involvement 

Customers  Dealers of mobile/manufactured 
housing 

 Agreed to allow the installation of high 
efficiency lighting in show-homes 

 On a case by case basis adopted high 
efficiency lighting across their 
businesses 

Producers  Producers of ENERGY STAR qualified 
light bulbs 

 Supplied high efficiency lighting 
sources of three types 

Financing Entities  Northwest Energy Efficiency 
Manufactured (NEEM) Housing 
Program 

 Provide high efficiency light sources 
 Cover cost of high efficiency lighting 

installation 
 Provide information to program 

participants 

Other Intermediaries   

Building Stock 
Characteristics 

 37 mobile homes distributed 
among 11 mobile home 
dealerships 

Tenant 
Characteristics 

 Retailers displaying model 
mobile homes 

Featured 
Measures 

 Replacing 60 watt incandescent 
bulbs with ENERGY STAR mini-
twist CFL 

 Replacing 75 watt recessed 
cans with ENERGY STAR 
recessed CFL floodlights 

 Replacing 40 watt vanity globe 
lights with ENERGY STAR CFLs 

Impacts  54,908 watts of energy saved 
 At least $36,074.56 reduction of 

energy bills 

Mobile Home Segment:  
Key Influencers Example 
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Mobile Home Segment: Example Market 
Development Investment Opportunities (1/2) 
Mobile Home Segment Led By Funded By Status 

Asset 
Valuation 

 Study asset value appreciation in mobile and manufactured housing, 
and the determinants of price appreciation over  time 

 Consumers Union  Ford Foundation, 
Consumers Union 

Attribute 
Market Access 

   

Building 
Technology 

 Creation of standards for new mobile manufactured housing  
shipments and existing mobile and manufactured housing 

 DOE/HUD  ENERGY STAR/HUD 

Contractor 
Quality 

  

Effective 
Marketing 

   

Financing 

 Encouraging mobile and manufactured homeowners to ensure that 
their home is titled as real estate, and not personal property, enabling 
additional access to real-estate related financial products 
 

 Neighborworks Program, Ford 
Foundation 

 

Information 

   

Information 
Technology 

   

Source: Sean West, Manufactured Housing Finance and the Secondary Market, 2006; Consumers Union, Manufactured Housing Appreciation: 
Stereotypes and Data, 2003; ENERGY STAR website; public literature review; OHcp/INC/COWS analysis. 

Proposed 

In progress 
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Multifamily Segment (5+ Unit Buildings) Led By Funded By Status 

Input Costs 

   

Knowledge of 
Customers 

   

Policy Incentives 

 Encouraging HUD, FHA, and the GSEs to enter the manufactured housing market 
more aggressively by instituting policies that do not tend to exclude the majority of 
manufactured and mobile home owners 

 Various academic and 
advocacy group related 
commentators  

 

Talent Supply Chain 

   

Mobile Home Segment: Example Market 
Development Investment Opportunities (2/2) 

Proposed 

In progress 

Complete 

Key 

 
Source: Minneapolis Federal Reserve, Home, sweet (manufactured?) home, 2005; public literature review; OHcp/INC/COWS analysis. 

I. Introduction 
II. Residential 
III. Commercial 
IV. Institutional 
V. Appendix 

http://ohcommunitypartners.com/index.html


Prepared 
by: 

54 

Table of Contents 

I. Introduction 

II. Residential  

III. Commercial 
• Key Findings 
• Assessing Key Characteristics  
• Highlighting Retrofit Requirements 
• Reviewing the Motivators & Barriers 
• Identifying Decision Makers & Key Influencers 
• Characterizing Type & Status of Investment Opportunities 

IV. Institutional 

V. Appendix 

I. Introduction 
II. Residential 
III. Commercial 
IV. Institutional 
V. Appendix 

http://ohcommunitypartners.com/index.html


Prepared 
by: 

55 

Commercial Segment Descriptions (1/2) 

Food Sales Food Service Lodging Mercantile 

Commercial 

Note: EIA does not include an “Institutional” category. Institutional buildings broken out for the purpose of this analysis are grouped by EIA within the 
Commercial category. 
Source: Energy Information Administration (EIA). 

 Buildings used for the 
retail or wholesale of 
food; this segment 
includes grocery stores, 
food markets, gas 
stations with convenience 
stores, and convenience 
stores 

 Buildings used for the 
preparation and sale of 
food and beverages for 
consumption, e.g. fast 
food restaurants, full-
service restaurants, and 
cafeterias 

 Buildings used to offer multiple 
accommodations for short-term 
or long-term residents, such as 
a motel or inn; a hotel; a 
dormitory, fraternity, or sorority; 
a retirement home; a nursing 
home, assisted living, or other 
residential care service; a 
convent or monastery; a 
shelter, orphanage, or 
children's home; or a halfway 
house 

 Buildings used for the sale and 
display of goods other than 
food; some examples are: retail 
stores; beer, wine, or liquor 
stores; rental centers; 
dealerships or showrooms for 
vehicles or boats; and 
studios/galleries; buildings 
comprised of multiple 
connected establishments, i.e. 
enclosed malls and strip 
shopping centers, are also part 
of this segment 
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Commercial Segment Descriptions (2/2) 

Commercial 

Note: EIA does not include an “Institutional” category. Institutional buildings broken out for the purpose of this analysis are grouped by EIA within the 
Commercial category. 
Source: Energy Information Administration (EIA). 

Office Public Assembly Service  
(other than retail & food) 

Warehouse/ 
Storage Other 

 Buildings used for general 
office space, professional 
offices, or administrative 
offices; this segment 
includes, but is not limited 
to, government offices, 
banks and other financial 
institutions, medical offices 
(that do not use any type of 
diagnostic medical 
equipment), non-profits 
and social services, city 
halls, and call centers. 
 

 Buildings (private and non-
private) in which people 
gather for social or 
recreational activities; this 
segment includes 
community centers, 
convention centers, gyms, 
theaters, night clubs, sports 
arenas, libraries, and 
transportation terminals 

 Buildings in which some 
type of service other than 
food service or the retail 
sales of goods is provided; 
some examples are vehicle 
repair shops, dry cleaners, 
post offices, gas stations, 
beauty parlors, printing 
shops, and kennels 

 Buildings used to store 
goods, manufactured 
products, merchandise, 
raw materials, or personal 
belongings (such as self-
storage); this segment 
includes refrigerated and 
non-refrigerated 
warehouses, and 
distribution/shipping 
centers 

 Buildings that are industrial or 
agricultural with some retail 
space; buildings having 
several different commercial 
activities that, together, 
comprise 50 percent or more 
of the floor space, but whose 
largest single activity is 
agricultural, industrial, 
manufacturing, or residential; 
and all other miscellaneous 
buildings that do not fit into 
any other category such as 
airplane hangars, labs, 
crematoriums, data centers 
and server farms are included 
in this segment 
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Commercial Segments: Share of 
Building Stock & Energy Consumption 

Note: (1) Energy consumption is delivered consumption; excludes primary (off-site) consumption. 
Source: EIA 2003 CBECS; OHcp/INC/COWS analysis. 
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Lodging 

Mercantile 

Square Footage  
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Total: 51 

X 

Energy Intensity  
(KBtu per sq. ft.) 

Weighted Average: 93  

Energy Consumption 
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= 

Office 
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Key: 

Food Sales 
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Lodging 
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Commercial average 

Office 
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Service  
(other than retail & food) 
Warehouse/Storage 
Other 

 Food service buildings make up 3% of total floor space in the commercial category, 
but 9% of energy consumption. The energy intensity of these buildings is 2.8 times 
the category average. The high energy demands of multiple pieces of relatively 
compact kitchen equipment likely accounts for this difference. 

 Food sales buildings make up 2% of total floor space in the commercial category, 
but 5% of total energy consumption. The energy intensity of these buildings is 2.0 
times the category average. The difference is likely due to the constant energy 
demands of large refrigeration units.  

 Lodging buildings make up 10% of total floor space in the commercial category, in 
line with 11% of energy consumption. The energy intensity of these buildings is only 
slightly higher than the category average. The demands of 24-hour lighting and 
heating/cooling are likely spread out across a relatively large amount of floor space. 
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 Public Assembly buildings make up 8% of total floor space in the commercial 
category, but 8% of total energy consumption. The energy intensity of these 
buildings is equal to the category average.  

 Service (other than retail & food) buildings make up 8% of total floor space in 
the commercial category and 7% of energy consumption. The energy intensity 
of these buildings is slightly lower than the category average. 

 Warehouse and Storage buildings make up 20% of total floor space in the 
commercial category and 10% of energy consumption. The energy intensity of these 
buildings is half of the category average. This low energy intensity is likely caused by 
the passive long term storage role for which many of these structures are used. 

 “Other” segment buildings make up 3% of the total floor space in the commercial 
category and 6% of energy consumption. The energy intensity of these buildings is 
about 80% higher than the category average, likely because of the presence of 
energy hungry buildings such as laboratories and data centers in this segment. 

 Mercantile buildings make up 22% of total floor space, in line with 21% of energy 
consumption. The energy intensity of these buildings is only slightly lower than the 
category average. Heating/cooling and lighting is spread out across a large amount 
of floor space in the buildings with greatest energy use – malls. 

 Office buildings make up 24% of total floor space, in line with 24% of energy 
consumption. The energy intensity of these buildings is the same as the category 
average.  
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1.461.61
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Commercial Segments: Share of Energy Spending 

Note: (1) Energy consumption is delivered consumption; excludes primary (off-site) consumption. 
Source: EIA 2003 CBECS; OHcp/INC/COWS analysis. 
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Total: 4.8 

 The food service segment accounts for 8% of energy expenditures within the 
commercial category, closely reflecting its relative energy consumption of 9%. The 
slight difference is likely attributable to the food service segment using more natural 
gas and less electricity than most other segments.   
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 The food sales segment accounts for 6% of energy expenditures within the commercial 
category, closely reflecting its relative energy consumption of 5%. The slight difference 
is attributable to the fact that 84% of the segment’s energy usage comes from the most 
expensive type of fuel, electricity – likely due to refrigeration needs.  

 The lodging segment accounts for 9% of energy expenditures, less than its relative 
energy consumption of 11%. Although the segment’s electricity use accounts for 
almost half of fuel usage, it is still the segment that uses it least (as a percentage of 
total consumption). Cost is also lowered by a relatively high use of cheaper natural 
gas to meet space heating needs. 
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 The Public Assembly segment accounts for 7% of energy expenditures within the 
commercial category, closely reflecting its 8% share of energy consumption. The 
slight difference is likely attributable to the fact that the combination of fuels it 
uses is very close to average for the Commercial category. 

 The Service (not retail or food) segment accounts for 6% of energy expenditures 
within the commercial category, closely reflecting its relative energy consumption 
of 7%. The slight difference is likely attributable to the fact that energy use is split 
nearly evenly between electricity and natural gas, the most and least expensive 
fuels respectively. 

 The Warehouse and Storage segment accounts for 8% of energy expenditures 
within the commercial category, closely reflecting its 10% share of energy 
consumption. Its slightly higher than proportionate share of energy costs likely 
comes from a greater than average reliance on electricity, the most expensive 
energy source.  

 The “Other” segment accounts for 5% of energy expenditures within the 
commercial category, closely reflecting its 6% share of energy consumption 
within the Commercial category.  

 The mercantile segment accounts for 26% of energy expenditures, more than its 
relative energy consumption of 21%. The amount spent by this segment per KBtu is 
24% higher than the category average, likely attributable to the high use of electricity 
to meet stores’ lighting, cooling and heating needs.  

 The office segment accounts for 24% of energy expenditures, reflecting its relative 
energy consumption of 24%. The amount spent by this segment per KBtu is 10% 
higher than the category average, likely attributable to its high use of electricity. 
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Commercial Segments:  
Energy Use Characteristics 
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278 

457 

311 

366 

1,021 

506 

428 

250 

50% 6% 4% 

4% 

1% 21% 4% 2% 12% 

42% 4% 3% 1% 29% 8% 1% 

<1% 

11% 

47% 5% 7% 1% 20% 3% 

<1% 

1% 15% 

54% 10% 17% 1% 7% 1% 2% 7% 

35% 10% 6% 2% 25% 

<1% 

3% 3% 7% 9% 

26% 11% 7% 6% 30% 3% 5% 1% 

1% 

11% 

22% 5% 3% 32% 25% 3% 2% 

1% 

7% 

17% 7% 6% 16% 10% 25% 16% 

<1% <1% 

4% 

14% 5% 3% 2% 18% 4% 48% 

1% 

4% 

1% 

Consumption  
(trillion Btu) 

Note: Because the EIA withheld data whenever the Relative Standard Error was greater than 50% or fewer than 20 buildings were sampled, some 
segments do not have energy consumption broken down into all 10 usage types. Additionally, percentages may not sum to 100% due to rounding.  
Source: EIA 2003 CBECS; OHcp/INC/COWS analysis. 
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Commercial Segments: Tenant Characteristics (1/5) 

Note: Percentages may not sum to 100 due to rounding and/or estimation error. (1) Data withheld by EIA because the Relative Standard Error was greater 
than 50% or fewer than 20 buildings were sampled. (2) CBECS number lower than the number of establishments counted by the 2007 U.S. Economic 
Census (~570,000) and the National Restaurant Association in 2004 (~850,000) because, in addition to the restaurants not yet opened in 2003, the 
CBECS number also excludes establishments in buildings classified by another main activity, e.g. a fast food establishment in an office building. The 
Census includes food/beverage services at hotels and motels, recreational facilities, civic and social organizations, etc. if they are provided by a separate 
establishment primarily engaged in food and beverage services. The NRA provides a more inclusive count. (3) For chains such as Wal-mart and CostCo 
that sell a variety of goods, only food sales were counted in this figure. (4) Many of these units are operated as franchises and sometimes considered 
independents, but chains exert significant control over their start-up operations. (5) The U.S. Census counts 33,794 “grocery and related product merchant 
wholesalers” and 146,084 “food and beverage stores” in the US. The Census total is different from the CBECS number because of differences in method 
(CBECS’ building-based approach versus the Census’ industry/establishment focus) and definition (most notably, the Census figures exclude gas stations 
with convenience stores, counting them only under gas stations).  
Source: EIA 2003 CBECS; Innovologie for U.S. Department of Energy, Who Plays and Who Decides: The Structure and Operation of the Commercial 
Building Market, 2004; Bureau of Labor Statistics: Career Guide to Industries, 2010-2011; US 2007 Economic Census; National Restaurant Association 
website; OHcp/INC/COWS analysis. 

Food Sales Food Service 

Segment Description  Buildings used for the retail or wholesale of food, e.g. grocery stores, food markets, gas 
stations with convenience stores, and convenience stores 

 Buildings used for preparation and sale of food and beverages for consumption, e.g. 
fast food restaurants, full-service restaurants, and cafeterias  

Number of Buildings 
(thousands) 

 226  297(2) 

     Public (% of total)  N/A(1)  N/A(1) 

     Private (% of total)  99%  95% 

Occupant/User Types      Total Fuel 
 # of Buildings   Consumption  
Building type (thousands) % of Total (trillion Btu) % of Total 
Convenience Store   129  57%  88  35% 
Grocery Store/Food Market   86  38%  153  61% 
Other Food Sales   N/A(1)  N/A(1)  N/A(1)  N/A(1) 
Total  226  100%  251  100% 
 

     Total Fuel 
 # of Buildings   Consumption 
Building type (thousands) % of Total  (trillion Btu)  % of Total 
Fast Food   78  26%  118  28% 
Restaurant/Cafeteria   161  54%  245  57% 
Other Food Service   58  20%  64  15% 
Total  297  100%  427  100% 

 

Concentration of Market  Retail food sales establishments account for 81% of total retail and wholesale 
establishments(5) 

 75 national and regional chains account for ~65% of $682Bn in annual grocery sales(3) 

 50 convenience store chains account for a little over 40%  of convenience stores in the 
U.S.(4)    

 In 2004, according to the National Restaurant Association, the top 25 companies in 
the food service industry accounted for a quarter of $400Bn in sales and an eighth 
of ~850,000 total establishments 
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Commercial Segments: Tenant Characteristics (2/5) 

Note: Percentages may not sum to 100 due to rounding and/or estimation error. (1) Data withheld by EIA because the Relative Standard Error was greater 
than 50% or fewer than 20 buildings were sampled. (2) Data only available for non-mall mercantile buildings, likely due to unclear categorization of in-mall 
spaces. (3) The top five hotel companies are, in order of decreasing size by total number of rooms owned: Hilton Worldwide, Marriott International, 
Wyndham Hotel Group, InterContinental Hotel Group, and Choice Hotels International. (4) Rankings based on total retail gross leasable area owned and 
managed in the U.S. through Dec. 31, 2010, as reported by companies through surveys, annual reports, and websites. (5) In order of decreasing size with 
REITs italicized: Simon Property Group, General Growth Properties, Developers Diversified Realty, Kimco Realty, Centro Properties Group (acquired by 
Blackstone in 2011), Inland Real Estate Group of Cos., CBL & Associates Properties, Macerich, Westfield, Weingarten Realty.  (6) In order of decreasing 
size, with REITs italicized: Simon Property Group, CB Richard Ellis Group, General Growth Properties, Developers Diversified, Kimco Realty, Centro 
Properties Group (acquired by Blackstone in 2011), Jones Lang LaSalle, CBL & Associates Properties, The Inland Real Estate Group of Cos., Macerich. (7) 
Sum calculated from National Retail Federation’s list of 2010’s top 100 retail chains (by U.S. sales) after sorting list by 2010 stores and removing food 
sales and food service companies.  
Source: EIA 2003 CBECS; Innovologie for U.S. Department of Energy, Who Plays and Who Decides: The Structure and Operation of the Commercial 
Building Market, 2004; Bureau of Labor Statistics: Career Guide to Industries, 2010-2011; Hotel and Motel Management, 2010 Top U.S. Hotel Companies 
Survey, 2010; US 2007 Economic Census; National Restaurant Association website; OHcp/INC/COWS analysis. 

Lodging Mercantile(2) 

Segment Description  Buildings used to offer multiple accommodations for short-term or long-term residents, 
e.g., hotel/motels/inns, dorms, and various homes and shelters. 

 Buildings used for the sale and display of goods other than food; some examples are: 
retail stores; beer, wine, or liquor stores; rental centers; dealerships or showrooms for 
vehicles or boats; and studios/galleries; buildings comprised of multiple connected 
establishments, i.e. enclosed malls and strip shopping centers, are also part of this 
segment 

Number of Buildings 
(thousands) 

 142  657 

     Public (% of total)  6%  N/A(1) 

     Private (% of total)  94%  100% 

Occupant/User Types      Total Fuel 
 # of Buildings   Consumption  
Building type (thousands) % of Total (trillion Btu)  % of Total 
Hotel   20  14%  209  41% 
Motel/Inn   70  49%  79  15% 
Dormitory   16  11%  N/A(1)  N/A(1) 
Nursing Home/Assisted Living  22  15%  122  24% 
Other Lodging  16  11%  N/A(1)  N/A(1) 
Total  142  100%  510  100% 
 

     Total fuel 
 # of Buildings   consumption  
Building type (thousands) % of Total (trillion Btu)  % of Total 
Retail Store   347  53%  244  24% 
Vehicle Dealership   50  8%  48  5% 
Strip Mall   209  32%  535  52% 
Enclosed Mall   4  1%  N/A(1)  N/A(1) 
Other Retail  47  7%  N/A(1)  N/A(1) 
Total  657  100%  1,021  100% 

Concentration of Market  The top five hotel companies in the U.S. own or franchise 58% of domestic hotel 
properties(3) (H&MM) 
 

 Top 10 retail property owners, 9 of which are REITs, account for 1.1Bn ft2 of retail 
space (4)(5) 

 Top 10 retail property managers, 7 of which are REITs, account for almost 1.3Bn ft2 
of retail space(4)(6) 

 Twenty retail chains account for 91,134 stores in the U.S.(7) 
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Note: Percentages may not sum to 100 due to rounding and/or estimation error. (1) Data withheld by EIA because the Relative Standard Error was 
greater than 50% or fewer than 20 buildings were sampled.  
Source: EIA 2003 CBECS; National Real Estate Investor, Top 25 Office Owners, July 2004; OHcp/INC/COWS analysis. 

Office Public Assembly 

Segment Description  Buildings used for general office space, professional offices, or administrative offices. 
This segment includes, but is not limited to, government offices, banks and other 
financial institutions, medical offices (that do not use any type of diagnostic medical 
equipment), non-profits and social services, city halls, and call centers. 

 Buildings in which people gather for social or recreation activities, whether in private or 
non-private meeting halls. This segment includes libraries, night clubs, recreational 
facilities, social/meeting halls, and exhibition halls.  

Number of Buildings 
(thousands) 

 824  277 

     Public (% of total)  10%  34% 

     Private (% of total)  90%  66% 

Occupant/User Types      Total Fuel 
 # of Buildings   Consumption  
Building type  (thousands) % of Total (trillion Btu)  % of Total 
Administrative/Professional   442  54%  598  53% 
Financial   104  13%  105  9% 
Government  84  10%  170  15% 
Medical (Non-Diagnostic)   37  4%  N/A(1)  N/A(1) 
Mixed-Use  84  10%  208  18% 
Other Office  73  9%  34  3% 
Total  824  100%  1,134  100% 
 

     Total Fuel 
 # of Buildings   Consumption  
Building type (thousands) % of Total (trillion Btu)  % of Total 
Library   20  7%  77  21% 
Entertainment/Culture   27  10%  69  19% 
Recreation   96  35%  104  28% 
Social/Meeting   101  36%  72  19% 
Other Assembly   32  12%  N/A(1)  N/A(1) 
Total  277  100%  370  100% 

Concentration of Market  # of Buildings  
Building type (thousands) % of Total 
Owner-occupied  402  49%  
Non-owner occupied  339  41% 
Subtotal: Privately Owned  742  90% 
Government-owned  82  10% 
Total  824  100% 
 
 The largest concentration of ownership in the office building segment exists in non-

owner occupied sub-segment, otherwise know as the commercial office lease market 
 When the EIA survey was conducted in 2003, the top 25 office owners in the U.S. 

owned 13% of the square footage of non-owner occupied office space 
 Only 78,000 office buildings (9% of total) are over 25,000 square feet in size  

 # of Buildings  
Building type (thousands) % of Total 
Owner-occupied  114  41%  
Non-owner occupied  68  25% 
Subtotal: Privately Owned  182  66% 
Government-owned  94  34% 
Total  277  100% 

 
 The largest concentration of ownership in the office building segment exists in owner-

occupied space. 
 The second largest concentration of ownership is governments, which maintain public 

libraries, recreation facilities, and assembly halls.  
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Note: Percentages may not sum to 100 due to rounding and/or estimation error. (1) Data withheld by EIA because the Relative Standard Error was 
greater than 50% or fewer than 20 buildings were sampled. (2) The total number of warehouse/storage buildings was derived from the EIA’s CBECS 
2003, while total self storage facilities is derived from research published on the Self Storage Association Fact Sheet 2010.  
Source: EIA 2003 CBECS; OHcp/INC/COWS analysis. 

Service (Not Retail/Food) Warehouse/Storage 

Segment Description  Buildings in which some form of service is provided other than food service or the retail 
sale of goods; this building segment includes vehicle storage, post office, dry cleaning, 
gas stations, tanning salons, and much more.  

 Buildings used to store goods, manufactured products, merchandise, raw materials, or 
personal belongings; includes warehouses (non-refrigerated and refrigerated) and self 
storage. 

Number of Buildings 
(thousands) 

 622  597 

     Public (% of total)  13%  4% 

     Private (% of total)  87%  96% 

Occupant/User Types      Total Fuel 
 # of Buildings   Consumption  
Building type (thousands) % of Total (trillion Btu)  % of Total 
Post Office/Postal Center   19  3%  N/A(1)  N/A(1) 
Repair Shop   76  12%  29  9% 
Vehicle Service/Repair   212  34%  89  29% 
Vehicle Storage/Maintenance   176  28%  78  25% 
Other Service   139  22%  55  18% 
Total  622  100%  312  100% 

     Total Fuel 
 # of Buildings   Consumption  
Building type (thousands) % of Total (trillion Btu)  % of Total 
Non-refrigerated   582  97%  404  89% 
– Distribution/Shipping  155  26%  203  45% 
– Warehouse   229  38%  194  43% 
– Self-Storage Units   198  33%  8  2% 
Refrigerated   15  3%  N/A(1)  N/A(1) 
Total  597  100%  456  100% 

Concentration of Market  The US Postal Service  owns or leases more than 33,000 facilities throughout the 
country, likely including many thousands within the Service segment.  

 More than 21000  gas stations fall into this category, and are managed by more than 
18000 separate small businesses. 

 Of 597,000 buildings in this segment, some 50,000 are self storage facilities(2), with the 
remainder being commercial warehouses of various types 

 The top 50 firms in this space control on 9% of the total market. 
 Public REITs control 8.5% of warehouse buildings 
 The top five self storage firms control nearly 10% of self storage facilities 
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Note: Percentages may not sum to 100 due to rounding and/or estimation error. (1) Data withheld by EIA because the Relative Standard Error was 
greater than 50% or fewer than 20 buildings were sampled.  
Source: EIA 2003 CBECS; OHcp/INC/COWS analysis. 

Other 

Segment Description  Buildings that are industrial or agricultural with some retail space; buildings having 
several different commercial activities that, together, comprise 50 percent or more of 
the floor space, but whose largest single activity is agricultural, industrial, 
manufacturing, or residential; and all other miscellaneous buildings that do not fit 
into any other category such as airplane hangars, labs, crematoriums, data centers 
and server farms are included in this segment 

Number of Buildings 
(thousands) 

 79 

     Public (% of total)  N/A(1) 

     Private (% of total)  89% 

Occupant/User Types      Total Fuel 
 # of Buildings   Consumption  
Building type  (thousands) % of Total (trillion Btu)  % of Total 
Laboratory   9  11%  N/A(1)  N/A(1) 
Other   70  89%  86  30% 
Total  79  100%  286  100% 
 

Concentration of Market  There is limited concentration in this segment. 
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Commercial Segment: Category-Wide 
Key Decision Makers & Influencers  

Note: (1) Utility ratepayor funded energy efficiency programs include programs funded through charges included in customer rates or otherwise via 
some type of charge on customer utility bills. This includes both utility-administered programs and “public benefits” programs administered by other 
entities.  
Source: Energy Star, Building Upgrade Manual, 2008; Energy Foundation, US Multifamily Energy Efficiency Potential by 2020, 2010; Harvard Joint 
Center for Housing Studies: Meeting Multifamily Housing Finance Needs During and After the Credit Crisis, 2009; Lori Bamberger, What Works 
Collaborative:  Scaling the Nationwide Energy Retrofit of Affordable Multifamily Housing, 2010; Pike Research, Energy Efficiency Retrofits for 
Commercial and Public Buildings, 2009; public literature review; OHcp/INC/COWS analysis. 

Description of Role/Lever Illustration of Market Share 

Influencers with High Market Leverage  

Utilities 
 

 Produce, distribute, market, sell, and trade power and fuel 
 Collect public benefit energy efficiency ratepayer funds 
 Administer energy efficiency programs or coordinate with third-party 

administrators 

 Utilities in 49 states offer rebates or loans that support EE 
work; utilities in 13 states offer EE grants 

 Utility ratepayer-funded energy efficiency programs totaled 
$4.3Bn in 2009(1) 

Federal/State/Local Governments 
 

 Mandate energy efficiency building code standards, performance 
disclosure, energy efficiency ratepayer benefit funds 

 Administer and market energy efficiency programs and initiatives  
 Coordinate local EE programs, marketing and education with civic / 

grassroots organizations 

 47 states offer some form of grant, loan, rebate, or tax 
incentives for energy efficiency 

 Five states together account for 40% of national energy 
expenditures in commercial buildings: CA, FL, NJ, NY, TX 
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Category-Wide Proposed / Led By Funded By Status 

Asset Valuation 

 Develop guidance and required/continuing education course 
curricula to teach appraisers how to apply existing appraisal 
standards and recognized valuation methods to energy performance 
and green appraisals 
 

 Educate and engage The Appraisal Foundation Advisory Council on 
energy efficiency and green buildings and their valuation, and create 
free educational video for appraisers 

 The Appraisal Foundation/ 
DOE-EERE 
 
 
 

 The Appraisal Foundation 

 The Appraisal 
Foundation/ 
DOE-EERE 
 
 

 The Appraisal 
Foundation 

Attribute Market 
Access 

   

Building Technology 
   

Contractor Quality 
   

Effective Marketing 
 Develop and publish educational and/or marketing materials on 

financial terms; incorporate these materials into commercial 
buildings web portal 

 DOE  DOE 

Financing 

 Increase use of IRS 179D tax deduction,(1) particularly for building 
retrofits and systems beyond lighting, by providing IRS with 
technical FAQ/answer and developing simplified computer modeling 
tool to claim deduction 

 Support innovative financing models through technical assistance 
and standardized financial models and products 

 Increase and accelerate financing opportunities for commercial 
building energy improvements in part by issuing loan guarantees for 
portfolios of commercial building energy efficiency efforts 

 DOE 
 
 
 

 DOE/EPA 
 

 SBA/DOE-Better Buildings 
 

 DOE 
 
 
 

 DOE/EPA 
 

 SBA/DOE-
Better 
Buildings 

66 

Proposed 

In progress 

Complete 

Key 

Commercial Segments: Category-Wide Market 
Development Investment Opportunities (1/3) 

Note: (1) Section 179D of the Internal Revenue Code allows for a deduction for commercial buildings that achieve certain reductions in total energy and 
power costs through the installation of new interior lighting, HVAC and hot water, and building envelope systems. 
Source: Consortium for Energy Efficiency, Cooking Up A New Approach for Commercial Program Design, 2006; 2011 DOE-EPA MOU Work Plan; IRS 
website; DOE Better Buildings website. 
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Commercial Segments: Category-Wide Market 
Development Investment Opportunities (2/3) 

Source: Consortium for Energy Efficiency, Cooking Up A New Approach for Commercial Program Design, 2006; 2011 DOE-EPA MOU Work Plan; IRS 
website; DOE Better Buildings website. 

Category-Wide Proposed / Led By Funded By Status 

Information 

 Establish a government-wide clearinghouse website for 
commercial building energy efficiency activities 

 Expand research and development through Commercial Building 
Energy Alliances 

 Develop and support joint DOE/EPA positions on green and 
energy codes to incorporate energy use targets and outcome-
based approaches 

 Launch financial energy efficiency risk management database 
that combines building information into a National Energy 
Performance Data Warehouse with refined design and 
implementation protocols for all stakeholder groups 

 Provide real case studies and implementation models for future 
use by encouraging select CEOs to lead in saving energy, saving 
money, and showcasing the best energy saving strategies and 
their results 

 Develop system to provide comprehensive industry-specific 
benchmarking targets 

 DOE/EPA 
 

 EPA/DOE 
 

 EPA/DOE 
 
 

 EPA/DOE 
 
 
 

 DOE-Better Buildings 
 
 
 

 Energy Star 

 DOE/EPA 
 

 EPA/DOE 
 

 EPA/DOE 
 
 

 EPA/DOE 
 
 
 

 DOE-Better 
Buildings 
 
 

 Energy Star 

Information 
Technology 

 Develop one or more databases that will aggregate and provide a 
set of building performance data for particular building types and 
upgrades; identify Federal government energy and green 
building-related policies and programs; and make available 
additional information about applicable programs 

 DOE-EERE  DOE-EERE 

Input Costs 

   

Knowledge of 
Customers 

   

Proposed 

In progress 

Complete 

Key 
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Commercial Segments: Category-Wide Market 
Development Investment Opportunities (3/3) 

Source: Consortium for Energy Efficiency, Cooking Up A New Approach for Commercial Program Design, 2006; 2011 DOE-EPA MOU Work Plan; IRS 
website; DOE Better Buildings website. 

Category-Wide Proposed / Led By Funded By Status 

Policy Incentives 

 Develop and distribute a model policy toolkit that can be used by 
local and state governments that focus on existing commercial 
buildings 

 Transform the current tax deduction for commercial building 
upgrades into a more generous credit to encourage retrofits 

 In order to alter state and local codes, regulations, and 
performance standards relating to commercial energy efficiency, 
provide competitive grants to state and local governments that 
propose innovative ways to update building codes and regulations 
and adopt policies and programs that attract private sector 
investment in commercial building energy efficiency efforts 

 DOE 
 
 

 DOE/Congress 
 

 DOE 
 

 DOE 
 
 

 DOE/Congress 
 

 DOE 

Talent Supply Chain 

 Define job classifications and tasks relevant to commercial 
building workforce and develop a framework for high-quality 
training 

 Strengthen and expand the national commercial building 
workforce credentialing landscape 

 Expand number of colleges that offer Intro to Commercial Building 
Energy Efficiency through Energy Star course (50 colleges 
currently reviewing course content) 

 Enhance training and education programs for the energy 
efficiency workforce by starting a pilot program focusing on areas 
such as energy auditing and buildings operations 

 DOE 
 
 

 DOE 
 

 EPA 
 
 

 DOE/National Institute of 
Standards and Technology  

 DOE 
 
 

 DOE 
 

 EPA 
 
 

 DOE/National 
Institute of 
Standards and 
Technology  

Proposed 

In progress 

Complete 

Key 
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Commercial Category: 
Food Sales Segment 

Food Sales 
 Key Findings 
 Highlighting Retrofit Requirements 
 Reviewing the Motivators & Barriers 
 Identifying Decision Makers & Key 

Influencers 
 Characterizing Type & Status of 

Investment Opportunities 
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Key Food Sales Segment Findings (1/2) 
Definition  Buildings used for the retail or wholesale of food; this segment includes 

grocery stores, food markets, gas stations with convenience stores, and 
convenience stores  

Key Takeaways  99% of this segment is privately owned, with retail establishments accounting for 81% of total establishments. 
 There is significant consolidation in this segment: 75 grocery chains account ~65% of $682Bn in annual sales, and 50 

convenience store chains account for ~42% of total convenience stores. 

What is the potential for impact 
in this segment?(1) 

 Complete retrofitting of the food sales segment would account for 42 TBtu of annual energy savings, 59,000 jobs 
created, and  8.5 million metric tons of GHG emission reduction; the total investment required to achieve this impact is 
$4.7 billion. 

How large is the segment and 
what are its energy efficiency 
characteristics? 
 

 The food sales segment has 226,000 buildings and 1.3Bn square feet of floor space. 
 It has relatively high electricity use (84% of total usage), likely due to the constant demands of large refrigeration units 

which account for 47% of energy consumption; with energy intensity twice the category average, food sales buildings 
account for 5% of total energy consumption despite making up only 2% of total floor space. 

What are the motivators that 
inspire action? 

 Merchandising trends are pushing grocery stores to become even more energy intensive as stores are carrying more 
fresh-food products, frozen-food aisles are expanding, food-safety requirements are tightening, and demand for 
prepared food is growing; coupled with rising energy prices, total costs, already significant, are increasing. 

 Since the profit margins of supermarkets are extremely thin, roughly only 1%, energy savings can have a large bottom 
line impact; the EPA estimates that $1 in energy savings is the equivalent of increasing sales by $59. 

 Upgrades to refrigeration and lighting systems can not only improve the environment and increase sales, but also 
reduce spoilage of perishable goods. 

What are the key barriers to 
market development? 

 Lack of knowledge about EE measures may deter implementation or lead to ineffective measures; some business 
owners assume that energy efficiency mainly means turning down the heat or turning off the lights; others may 
incorrectly cover vents or turn off anti-sweat heaters in display cases. 

 Grocers’ lack the time and staff to learn about EE measures; many do not prioritize energy use issues because they 
see electric bills as a fixed part of operating costs; small businesses in particular are more concerned with sales as 
they compete against growing chains and supercenters. 

 A large number of part-time workers, many with little previous work experience, and high rates of turnover in the 
grocery store industry result in significant energy efficiency training and education costs; a lack of accountability for 
utility costs further decreases employee buy-in. 

Note: (1) Impact analysis is based on an estimated energy efficiency retrofit cost for a pre-defined bundle of measures with a targeted energy reduction of 
30% on the pre-1980 building stock in each segment. 
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Key Food Sales Segment Findings (2/2) 

Who are the decision makers 
and key influencers? 

Decision Makers 
 As a result of industry consolidation, national and regional corporate chain owners are the decision makers with the 

greatest market leverage; they own the concept and pass along decisions about equipment, product and menu 
options, and building design to corporate franchise operators. 

 There is significant consolidation in this segment: 75 grocery chains account ~65% of $682Bn in annual sales, and 50 
convenience store chains account for ~42% of total convenience stores. 

 Independent owners and franchisees make up 35% of supermarkets and 59% of convenience stores; although 
franchisees are considered independent owners and operators, they are still subject to corporate decisions. 

 Food wholesalers and distributors are also players in this segment, but their buildings are more in line with warehouse 
and storage facilities than supermarkets. 

Influencers 
 Federal, state, and local governments are key influencers in this segment because they provide legislation that 

determines many building and service standards; in particular, food codes and health inspections affect all food sales 
establishments. 

 Utilities also influence decision-makers by providing programs that target non-technical supermarket staff and 
encourage refrigeration retrofit projects. 

What are the investment 
opportunities? 
 

 Develop education programs and marketing initiatives that separately target not only independent and chain 
owners/operators, but also rural and urban ones. 

 Change business policies to include energy efficiency training as well as employee and manager accountability for 
energy costs. 

Definition  Buildings used for the retail or wholesale of food; this segment includes 
grocery stores, food markets, gas stations with convenience stores, and 
convenience stores  
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Food Sales Segment:  
Highlighting Retrofit Requirements 

Note: (1) 1980 is a commonly used break point used in energy use analyses by the DOE and other authoritative sources. (2) Although EIA data did not have a large enough 
sample size to list buildings constructed pre-1980, this figure was calculated from the difference between total number of food sales buildings and buildings constructed post-
1980, assuming rates of growth similar to the retail (non-mall) sector for the period 2000-2003.(3) The measures listed for food sales apply primarily to retail supermarkets and, 
on a smaller scale, small groceries and convenience stores. Retrofit measures for wholesale food sales establishments are likely more in line with those for the 
storage/warehouse segment.  
Source: EIA 2003 CBECS; Global Environment and Technology Foundation - Center for Energy and Climate Solutions, Energy Efficiency Opportunities: Big Box Retail and 
Supermarkets, 2002;  Energy Star, Building Upgrade Manual, 2008; DOE National Renewable Energy Laboratory, Grocery Store 50% Energy Savings Technical Support 
Document, 2009. 

Food Sales 

% of Buildings  
Constructed  Pre-1980 (1) 

 123,000(2) 

Illustrative “Quick Win” 
Retrofit Measures 

Lighting: 
 Replace existing ambient lighting with efficient T5 or T8 lamps 
 Control lighting with zone schedules and ultrasonic occupancy sensors 
Food Storage/Display/Preparation: 
 Recalibrate setpoints to maintain appropriate temperatures 
 Clean evaporator coils and humidity sensors; fix refrigerant charge leaks 
 Replace worn seals and gaskets, and install automatic door closers, night covers on display cases, and strip-curtains in walk-in coolers 
 Set cooking schedules to use equipment at full capacity 
HVAC: 
 Update heating/AC controls to account for any changes to interior spaces 
 Replace filters; clean condenser coils, air-supply diffusers, return registers, and outside-air intakes 

Illustrative “Deep” Retrofit 
Measures 

Lighting: 
 Implement daylighting system with dimming controls, spotlighting system with energy-efficient compact fluorescent lights and spot reflectors, and remote-source lighting systems with 

fiber optic cables to redirect light and keep infrared radiation away from produce 
 Replace not only exit signs but also grocery department signs with LEDs 
Food Storage/Display/Preparation: 
 Fix equipment placement to account for equipment air circulation needs 
 Install anti-sweat heater controls that sense humidity, electronically commutated motor fans, and “smart” defrost controller systems 
 Replace central-rack refrigeration systems with distributed systems 
 Replace refrigeration cases with efficient, vertical models with doors and hot gas defrost 
 Add heat recovery systems to refrigeration equipment for water and space heating 
HVAC: 
 Install demand-controlled ventilation system 
 Redirect airstreams so dedicated outdoor air systems can help ACs dehumidify outdoor air 
 Add heat-recovery and energy-recovery ventilators wherever air is continuously exhausted 
 Install central energy management systems that automatically control multiple rooftop cooling units 
Building Envelope: 
 Repaint or recoat roofs with highly reflective color and/or make use of Energy Star roof products 
 Add vestibule to front entrance 

Other Building 
Considerations 

 Supermarkets are the most electricity-intensive type of commercial building and also consume 50 ft3 of natural gas/square foot annually  
 Refrigeration is usually the largest electricity load, reflecting an average of 43% of supermarket usage, and space heating is by far the largest natural gas use; careful attention 

should be paid to interactions between refrigeration and other systems 
 Closed-case refrigeration is found in the establishments representing the most square feet, followed closely by walk-in cases and then open cases; open cases tend to be found in 

the largest stores 
 Energy intensity in supermarkets varies widely and is correlated to factors such as gross square footage, quantity of refrigeration, and number of workers; energy intensities range 

from less than 136,000Btu/ft2 to over 278,000Btu/ft2, with a median energy usage of 190,000Btu/ft2 
 Hundreds of grocery stores, including national and regional chains as well as independent grocers, participate in the EPA’s Energy Star buildings program 
 Most supermarkets are single-story buildings with large footprints (i.e. high ratio of roof area to total facility square footage) making them good candidates for cool-roof solutions 
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Food Sales Segment: Motivators 

Type Motivators 

Concentrated Market  75 national and regional chains account for over 29,000 stores and ~65% of $682Bn in annual grocery sales; the top five account for ~24% of 
sales(1); 50 convenience store chains account for a little over 40%  of convenience stores in the U.S.(2); further consolidation is expected as 
smaller stores and chains get bigger or disappear 

Large Bottom Line Impact  Energy expenses represent the most significant portion of the annual operating budget after labor costs in the grocery retail sector; because 
the profit margins of supermarkets are so thin, on the order of only 1%, a 10% reduction in energy costs can increase net profit by as much as 
16%; the EPA estimates that $1 in energy savings is the equivalent of increasing sales by $59; additionally, unlike boosts in sales, energy 
savings are permanent 

Reduced Costs of  Increasing 
Energy Intensiveness 

 Merchandising trends are pushing grocery stores to become even more energy intensive as stores are carrying more fresh-food products, 
frozen-food aisles are expanding, food-safety temperature requirements are tightening, and demand for prepared food is growing; coupled 
with rising energy prices, total costs, already significant, are increasing  

Increased sales  Products tend to look better under warm natural light, which has a higher color temperature than the artificial lighting commonly used in 
supermarkets; one study sponsored by the California Energy Commission showed the average effect of daylighting was to increase sales by 
up to 6% (3) 

Customer Attraction  Upgrades in lighting and HVAC systems which create a more pleasant shopping environment can help food sales establishments attract and 
retain more customers; energy efficiency measures also demonstrate to customers an attractive commitment to environmental responsibility  

Reduced Spoilage  Upgrades to refrigeration and lighting systems can reduce spoilage of perishable goods in addition to increasing energy savings 

Reduced Costs of Peak Usage  Food sales establishments have long running hours, most during peak periods; reducing loads would allow savings across the board, but 
would have greatest impact during peak hours when energy prices are highest 

Limited Penetration of EE 
Measures 

 A 2004 study of CBECS data showed that while there was a high degree of penetration of efficient linear fluorescent lighting (establishments 
having nearly 100% of total floor space reported having fluorescents, and 78% of total floor space reported at least some lighting with 
electronic ballasts), it did not appear that other measures such as energy management systems (30%), variable air volume systems (21%), 
specular reflectors (18%), and skylights/atriums (15%) had high penetration 

Note: (1) For chains such as Wal-mart and CostCo that sell a variety of goods, only food sales were counted in this figure. (2) Many of these units are 
operated as franchises and sometimes considered independents, but chains exert significant control over their start-up operations. 
(3) Study cited was examined general retail store sales; it is likely that retail food stores specifically should a similar pattern. (4) 858,000 food service 
establishments reported by the National Restaurant Association is higher than the 570,000 reported by the U.S. Census because eating/drinking places 
operated as subordinate service facilities by other establishments (e.g. hotels; department stores; or civic, social and fraternal organizations) or as mobile 
food/dairy wagons are excluded by the Census (which includes them under the larger establishments’ industry codes.  
Source: Innovologie for U.S. Department of Energy, Who Plays and Who Decides: The Structure and Operation of the Commercial Building Market, 2004; 
Energy Star, Building Upgrade Manual, 2008; Global Environment and Technology Foundation - Global Environment and Technology Foundation, Energy 
Efficiency Opportunities: Big Box Retail and Supermarkets, 2002.  
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Food Sales Segment: Barriers 

Source: Innovologie for U.S. Department of Energy, Who Plays and Who Decides: The Structure and Operation of the Commercial Building Market, 
2004; Energy Star, Building Upgrade Manual, 2008; Food Marketing Institute, Supermarket Facts: Industry Overview, 2010; Bureau of Labor Statistics, 
Career Guide to Industries, 2010; Bonneville Power Administration & Portland Energy Conservation, Cutting the Refrigeration ‘Juice’ in Pacific Northwest 
Groceries, 2010. 

Market Components Description Example 

Effective Marketing 

 Inaccurate assumptions about energy efficiency measures deter 
implementation 

 Building managers often focus on a single measure instead of more 
efficient comprehensive plans or staged approaches 

 Ineffective timing of energy efficiency investment discussions may 
reduce program participation 

 One survey found that some small businesses thought energy efficiency required 
turning down heat or turning off lights, which were not considered acceptable options 
“because a cold, under-lit store would discourage customers”  

 For many years, grocery stores were designed to let in as little natural light as 
possible because of concerns that strong glare from sunlight would not only increase 
the interior cooling load and damage product but also interfere with bar-code 
scanners; properly diffused daylighting has been shown to avoid both of these 
problems  

 The focus of EE measures often falls on the lowest-cost retrofits with the quickest 
returns on investment, i.e. lighting, instead of other measures such as refrigeration 
systems that can offer substantial energy-savings opportunities 

 Since some rural grocer sales are seasonal and impacted by shifting populations 
supporting farming and agriculture, timing marketing efforts to coincide with an 
increase in business is very relevant to program success 

Financing 
 Differences in cost of energy leave some establishments less able to 

afford retrofits 
 

 Lower costs of energy in rural areas lead to much longer payback periods 
 National account chain stores concentrate their energy efficiency projects in areas 

with the highest electricity costs and the best returns on investment 

Information 

 Lack of available staff time to work with and learn about energy 
efficiency programs 

 Rural establishments have less access to information 

 Grocers are juggling dozens of critical decisions every day and often do not prioritize 
energy usage issues as they see electric bills as a fixed part of operating costs 

 Direct visits by program representatives and trade allies are inhibited by transportation 
costs. 

Input Costs 

 Wide regional variations in costs may inhibit the implementation of 
company-wide environmental programs for national chains 
(Commercial-wide?) 

 Comprehensive efficiency retrofit plans may be increasingly complex 
and costly as store sizes increase 

 Regional differences in energy costs, climate, and utility rebates lead to a wide spread 
in energy intensity and enormous variation in the cost effectiveness of different energy 
efficiency upgrades 

 The median size of supermarkets increased almost 50% between 1990 and 2010, 
from ~31,000 sq. ft. to ~46,000 sq. ft.  

Knowledge of 
Customers 

 Lack of knowledge may lead to inappropriate measures in an attempt 
to reduce energy use 

 Small business owners lack the time and resources to investigate 
modifications 

 Worker demographics demand large training programs 
 

 Energy Star advises owners to correct previously-taken measures such as covering 
vents or turning off anti-sweat heaters in display cases 

 With the continued growth of supercenters like Wal-mart and other chains, many small 
independent owners may be more concerned with sales and survival than building 
retrofits 

 A large number of part-time workers in the grocery store industry, many of whom have 
little or no previous work experience, as well as high rates of turnover increase the 
number requiring training and the scale of programs needed to maintain a workface 
educated on environmental considerations relevant to the industry 
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Food Sales Segment: Key Decision Makers 

Note: (1) For chains such as Wal-mart and CostCo that sell a variety of goods, only food sales were counted in this figure. (2) Many of these units are 
operated as franchises and sometimes considered independents, but chains exert significant control over their start-up operations. (3) The Progressive 
Grocer’s 69th Annual Report of the Grocery Industry in 2002 gave supermarkets a 20% share of the food sales market, 7% of which is attributable to 
independent supermarkets.  
Source: Innovologie for U.S. Department of Energy, Who Plays and Who Decides: The Structure and Operation of the Commercial Building Market, 
2004. 

Description of Role/Lever Illustration of Market Share 

Decision Makers with High Market Leverage  

National/Regional Chain Owners  Own the product concept of the franchise and pass along decisions that 
enforce, support or modify that concept to franchisee owners 

 Specify lists of equipment needed at start-up as well as menu and 
product options (which have equipment ramifications) 

 Make strategic decisions regarding promotion of business concept, 
brand differentiation, growth stimulation, and competition 

 Provide funding support for franchisee owners’ retrofits 

 75 national and regional chains account for ~65% of 
$682Bn in annual grocery sales (1) 

 50 convenience store chains account for ~42%  of 
convenience stores in the U.S.(2) 

 

 

Independent Owners/ 
Franchisee Owners 

 Directly own and operate food sales establishments  35% of supermarkets are independently owned (3) 

 59% of convenience stores are owned or operated by 
independent operators 

Food wholesalers  Merchant wholesalers buy products and sell them to retailers or 
institutions  

 Manufacturers sell directly to customers through branches and offices 
 Agents and brokers act as agents for manufacturers or processors but 

do not take possession of the goods 
 

 Merchant wholesalers account for 56% of the $589Bn in 
annual sales of wholesalers; manufacturers account for 
25% and agents/brokers 19% 

 Broadline wholesalers who sell food products as well as 
other items account for 25% of merchant wholesaler sales; 
the top four firms increased their market share from 26% to 
41% from 1987-1997; a few are part of both the wholesale 
and retail markets.   

 Specialty wholesalers account for 43% of merchant 
wholesaler sales; among specialty wholesalers, the top 
three types are packaged frozen foods (27%), meat (20%), 
and fresh fruit and vegetables (18%) 

 In the period between 1995 and 2000, the revenues for 
food wholesalers such as Costco, Sam’s and BJ’s have 
increased nearly 50% from $40Bn to $60Bn; most of these 
are hybrid wholesalers who sell a variety of items 
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Food Sales Segment: Key Influencers 

Source: Energy Star, Building Upgrade Manual, 2008; Bonneville Power Administration & Portland Energy Conservation, Cutting the Refrigeration ‘Juice’ 
in Pacific Northwest Groceries, 2010; FDA website, FDA Food Code. 

Description of Role/Lever Illustration of Market Share 

Influencers with High Market Leverage  

Utilities  Provide targeted education, consulting, and funding programs 
 Train energy efficiency program representatives to take into account 

grocers’ priorities and local economies as well as leverage utility 
knowledge 

 The Northwest Energy Efficiency Alliance has created 
videos specifically to train nontechnical supermarket staff in 
energy-efficiency procedures; it also offers refrigeration 
technical advisors to work with supermarkets’ regular 
mechanical services contractors  through BetterBricks, an 
energy-efficiency program it operates  

Federal/State/Local Governments  Provide legislation that determines the building and service standards to 
which food sales establishments are held 

 49 of 50 states have adopted patterned after the FDA’s 
Food Code which sets forth provisions about physical 
facilities, equipment, and water and waste systems; the 
U.S. Public Health Service has published recommended 
codes since 1934 

 Local and county health departments conduct regular 
inspections of all food sales establishments 

Grocers Associations  Provide point of contact for efficiency program representatives and large 
networks to disseminate information 

 Through just one association chapter, Bonneville  Power 
Administration’s EnergySmart Grocer Program was able to 
not only tap into a network of 950 members but also 
leverage members’ language skills and word of mouth 
referrals to save over one million kWh of energy and 
$120,000 
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Food Sales Segment: Key Decision 
Maker Example 

Case Study Significance The comprehensiveness of Shaw’s environmental management 
program distinguishes it from other businesses. At a time when 
competitive pressures force retailers to spend more on sales-
generating measures, Shaw’s continues to see considerable 
benefit in earmarking capital for EE investments.  

Date 1997 (project started) 

Total Size of Retrofit 
Project 

Lighting retrofits: 60 stores; $4 million 
Monitoring program: 110 stores; $2 million 

Retrofit Project Cost per 
Building 

Lighting retrofits: $65,000 
Monitoring program: $18,000 

Financing Mix Shaw’s capital budget and incentives from electric utilities 

Source: Clean Air-Cool Planet, Shaw’s Supermarkets: A Comprehensive Environmental Commitment; Clean Air-Cool Planet, Case Study: The Corporate 
Program at Work with Shaw’s Supermarkets; Shaw’s website; OHcp/INC/COWS analysis. 

Key Participant Details 

Name/Description Project Involvement 

Customers  Shaw’s Supermarkets  Maintains comprehensive 
environmental policy; initiated 
monitoring system inquiry in 1997 after 
implementing refrigerant leak detection 
program 

Producers  Various  Installed systems and equipment 

Financing 
Entities 

 Various  Local utility companies provide rebates 
for both projects; incentives accounted 
for more than 17% of monitoring 
system cost; lighting program rebates 
have varied 

 Shaw’s covers the remainder with its 
capital budget 

Other 
Intermediaries 

 Clean Air-Cool Planet  Joined forces with Shaw’s in 2001 
 As a science-based environmental 

non-profit, provided advice and 
contacts for multiple projects 

Building Stock 
Characteristics 

 169 stores operated under Shaw's and Star Markets 
banners in Maine, Massachusetts, New Hampshire, Rhode 
Island, and Vermont 

Tenant 
Characteristics 

 150 year-old supermarket chain recognized as a pioneer 
in supermarket efficiency 

 Began EE measures in 1990’s 
 Named Energy Star Partner of the Year by EPA in 2001 

Featured 
Measures 

 Comprehensive lighting retrofits incl. replacement of 
ceiling and refrigerator lights with T-8 lamps and electronic 
ballasts, and installation of automatic dimming system 

 Installation of advanced sub-metering system capable of 
monitoring 16 circuits per store. New load profiles enabled 
further measures: 

     - Tests of manufacturers’ EE claims 
     - Decommissioning of refrigeration systems 
     - Controls for anti-sweat heaters and AC 
     - Custom lighting schedules 

Impacts  Monitoring system saves 23 million kWh of electricity, and 
reduces emissions of CO2 by 17,500 tons, SO2 by 71 tons, 
and NOx by 24 tons each year 

 Lighting retrofits save 20 million kWh of electricity, and 
reduces emissions of CO2 by 15,000 tons, SO2 by 62 tons, 
and NOx by 21 tons each year 

 TOTAL: Electricity reductions of 43 million kWh/year; 
emissions reductions of 32,5000 tons of CO2, 1333 tons of 
SO2, and 45 tons of NOx 
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Food Sales Segment: Key Influencer Example 

Case Study Significance BPA’s EnergySmart Grocer Program was able to bring 
record-breaking energy savings to utility customers in the 
grocery sector, a historically underserved market, in spite of 
an economic recession and a dramatic rise in gasoline 
prices. Programs focused mainly on addressing energy 
inefficiencies related to refrigeration. 

Date 2007-present 

Total Size of Retrofit Project A territory of ~200,000 sq. miles in the Pacific Northwest 

Retrofit Project Cost per Building N/A 

Financing Mix Varied. 

Key Participant Details 

Name/Description Project Involvement 

Customers  Grocers and other food sales 
establishment owners/operators 

 Learned about and adopted energy 
efficiency measures  

Producers  BPA  Main provider of electricity to the area’s 
144 public utilities and responsible for 
public power’s share of region’s energy 
efficiency goals, BPA hired PECI to 
start program 

Financing 
Entities 

 Regional utilities  Over 90 utilities participate in the 
program 

Other 
Intermediaries 

 Portland Energy Conservation, 
Inc. 

 Administered EnergySmart Grocer 
Program in Pacific Northwest, building 
on previous experience with programs 
in California and the Puget Sound 
 

Building Stock 
Characteristics 

 53% of typical energy consumption in supermarkets 
of climate zone 1 is for refrigeration(1) 

Tenant 
Characteristics 

 Mix of independent, regional, and national 
establishments/chains in both urban and rural areas 

Featured 
Measures 

 No-cost energy audit, site specific energy savings 
analysis, and direct installation of measures 

 Development of online tool providing up to the 
minute info about audits, field visits, and rebates 

 Organized classes for field and internal staff about 
grocers’ business, and trade shows to educate trade 
allies about products and measures 

 Conducted 10-month incentive promotion “$2 Million 
Drive for Savings” to increase incentive amounts for 
program measures, especially motors, ASH Controls, 
and nightcovers 

Impacts  Annual energy savings between 2007 and 2010 of 
nearly 80 million kWh and lifetime savings of almost 
1Bn kWh 

 Incentive promotion exceeded expectations, 
generating 7 million kWh one month, and 11 million 
another 

 New programs allowed some rural contracting 
companies to hire new employees and keep old 
ones despite the poor economy 

 Trade allies became more able to install measures 
(decreasing labor costs), and manufacturers 
decreased some product costs due to high volume of 
sales; this total project cost decrease allowed 
decreases in incentive amounts in some areas 

Note: (1) Program also works in climate zones 2 and 3, but the percentage of energy consumption for refrigeration would only minimally change. 
Source: Bonneville Power Administration & Portland Energy Conservation, Cutting the Refrigeration ‘Juice’ in Pacific Northwest Groceries, 2010. 
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Food Sales Segment: Example Market 
Development Investment Opportunities 

Food Service Segment Proposed / Led By Funded By Status 

Asset Valuation 
   

Attribute Market Access 
   

Building Technology 
   

Contractor Quality 
 

Effective Marketing 

 Develop programs that reach out to food sales establishments 
directly and that take into account different priorities and decision-
making processes of not only independent and chain 
owners/operators, but also rural and urban ones  

 Utilities, energy 
efficiency program 
providers 

 Utilities, energy 
efficiency program 
providers 

Financing 
   

Information 
   

Information Technology 
   

Input Costs 
   

Knowledge of Customers 
   

Policy Incentives 
 Change business policies so that employees and managers are 

held accountable for a portion of the energy costs 
 Corporate chains, 

independent owners 
 Corporate chains, 

independent owners 

Talent Supply Chain 
   

Source: Bonneville Power Administration & Portland Energy Conservation, Cutting the Refrigeration ‘Juice’ in Pacific Northwest Groceries, 2010. 

Proposed 

In progress 

Complete 

Key 
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Commercial Category: 
Food Service Segment 

 Key Findings 
 Highlighting Retrofit Requirements 
 Reviewing the Motivators & Barriers 
 Identifying Decision Makers & Key 

Influencers 
 Characterizing Type & Status of 

Investment Opportunities 

Food Service 
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Key Food Service Segment Findings (1/2) 
Definition  Buildings used for the preparation and sale of food and beverages for 

consumption, e.g. fast food restaurants, full-service restaurants, and 
cafeterias 

Key Takeaways  95% of the 297,000 buildings in this segment are privately owned and 41% were constructed before 1980. 
 There is significant consolidation in the food service industry; the top 25 companies account for a quarter of sales and an eighth of 

total establishments. 

What is the potential for impact in 
this segment?(1) 

 A complete retrofit of this segment would create 101,000 jobs, reduce GHG emissions by 18.3 million metric tons, and save 71 TBtu 
of energy annually; the total amount of investment required to achieve full results is $6.1 billion. 

How large is the segment and 
what are its energy efficiency 
characteristics? 

 The food service segment has 297,000 buildings and 1.7Bn square feet of floor space. 
 Food service buildings account for 3% of total floor space in the commercial category, but 9% of total energy consumption; they 

have the highest energy intensity of the commercial segments, likely due to the high energy demands of multiple pieces of relatively 
compact kitchen equipment; 41% of total energy consumption is related to kitchen operations (i.e. refrigeration and cooking). 

What are the motivators that 
inspire action? 

 Energy savings can have large bottom line impact; utility costs are a major operating expense, generally half of or equal to profit 
margins, and as much as 80% of the  sector’s $10 billion annual energy bill is wasted due to inefficient equipment and operations; 
rising energy costs and slim margins in the restaurant industry (~5% of sales) increase the impact of energy savings. 

 EE measures can increase customer attraction and retention; the National Restaurant Association reports that over 57% of adults 
say they are likely to make a restaurant choice based on the degree to which it is socially and environmentally responsible. 

 Quick payback periods mean quick savings; a model EEM package for quick service restaurants shows a national payback 
average of only 2.1 years; kitchen EEMs, which accounted for the greatest energy savings, had a weighted average payback 
period of only 0.9 years. 

What are the key barriers to 
market development? 

 Because of above average failure rates in this segment, restaurants may have difficulty financing retrofit measures as many banks 
are reluctant to lend to them. 

 The complexity of the commercial food service market inhibits effective marketing strategies; there are dealers selling to individual 
restaurants, distributors selling  to dealers and end users, manufacturers selling through representatives and also directly to large 
users, and consultants that act as intermediaries between suppliers and users.  

 In many operations, EE is a lower priority than staffing, food preparation, and general management; since changes are usually 
driven by immediate needs (e.g. to replace broken equipment), owners seldom consider comprehensive retrofits and often look to 
low-cost equipment rather than EE products with price premiums ranging  from 10-85%. 

Note: (1) Impact analysis is based on an estimated energy efficiency retrofit cost for a pre-defined bundle of measures with a targeted energy reduction of 
30% on the pre-1980 building stock in each segment. 
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Key Food Service Segment Findings (2/2) 

Who are the decision makers 
and key influencers? 

Decision Makers 
 As a result of industry consolidation, national and regional corporate chain owners are the decision makers with the 

greatest market leverage; they own the concept and pass along decisions about equipment, menu options, and 
building design to corporate franchise operators. The top 25 companies account for a quarter of sales and an eighth of 
total establishments. 

 Independent owners and franchisee owners operate individual food service establishments; 77.4% of food service 
franchises are franchisee-operated. 

 Food service management companies are responsible for the design, construction, and renovation of facilities as well 
as equipment replacement in food service operations that have been contracted out from schools, hospitals, etc.. 

Influencers 
 Utilities offer targeted programs (i.e. PG&E’s Food Service Technology Center) that provide kitchen equipment test 

reports, design consultation services, on-site facility surveys, and educational seminars. 
 Manufacturers, dealers and distributors influence consumer choices through equipment design, stocking decisions and 

sales incentives; manufacturers representatives account for 52% of decision-making resources for chain-owned 
branches, and dealer and distributor networks are used by 56% of independent owners. 

 Federal, state and local governments provide not only energy programs but also food safety guidelines; licensing 
requirements often include rules about building construction and maintenance, equipment allowances, and minimum 
lighting requirements. 

What are the investment 
opportunities? 
 

 Develop standard performance and energy efficiency test methods for restaurant equipment and assess savings 
potential in electric, gas, and water use. 

 Develop universal template for industry to utilize when forecasting and/or evaluating the life cycle cost of kitchen 
equipment (as opposed to purchase cost); create online calculators that compare the lifecycle costs of energy-efficient 
CFS equipment to their conventional counterparts. 

 Develop rating criteria to add restaurant segment to the Energy Star Portfolio Manager so restaurant owners can not 
only track and assess energy and water consumption across buildings but also compare energy performance to similar 
buildings nationwide. 

Definition  Buildings used for the preparation and sale of food and beverages for 
consumption, e.g. fast food restaurants, full-service restaurants, and 
cafeterias 
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Food Service Segment:  
Highlighting Retrofit Requirements 

Note: (1) 1980 is a commonly used break point used in energy use analyses by the DOE and other authoritative sources.  
Source: EIA 2003 CBECS; Department of Energy Pacific Northwest National Laboratory, Technical Support Document: 50% Energy Savings for Quick-
Service Restaurants, 2010; U.S. Environmental Protection Agency, Energy Star Guide for Restaurants: Putting Energy into Profit, 2010.  

Food Service 

% of Buildings  
Constructed  Pre-1980 (1) 

 142,000 

Illustrative “Quick Win” Retrofit Measures Lighting:  
 Install CFLs throughout restaurant, incl. in walk-in fridges and ventilation hoods 
 Reduce exterior lighting power 
Kitchen: 
 Replace appliances on main cook line with high-efficiency Energy Star substitutes 
 Install high-efficiency pre-rinse spray valve and fix water leaks 
 Perform walk-in fridge maintenance: check and replace door gaskets, clean coils, etc. 
 Implement startup/shutdown plan  
 Add strip curtains and automatic door closers to walk-in fridge 
HVAC: 
 Check thermostat on hot water heaters and reset to correct operating temperatures 

Illustrative “Deep” Retrofit Measures Lighting:  
 Advanced indoor lighting fixtures to reduce connected lighting power 
 Install occupancy sensors, clock controls, and daylight dimming controls  
Kitchen: 
 Upgrade unhooded appliances 
 Install high-efficiency walk-in and free-standing refrigeration systems 
HVAC:  
 High-efficiency proximity exhaust hoods with demand control ventilation 
 Dedicated outdoor air system providing heat recovery from kitchen exhaust 
 Replace standard gas-fired water heater with high-efficiency gas-fired condensing water heater 
 Install system to pre-heat service hot water with recovered waste refrigerant heat 
Building Envelope:  
 Enhanced building opaque envelope insulation for exterior walls, roofs, and floor 
 High-performance window glazing 
 Cool roof in selected cooling dominant climates 

Other Building Considerations  Food service facilities consume roughly 2.5 times more energy per square foot than other commercial buildings, and are also 
big water consumers and waste generators 

 2010 R.S. Means Construction Cost Data indicates that the median unit construction cost (for restaurant buildings with typical 
size identified as 4400ft2) is $170/ft2 

 National Restaurant Association’s 2006 Industry Forecast noted that 50% of operators have purchased energy efficient 
equipment and 40% water-saving fixtures 
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Food Service Segment: Motivators 

Type Motivators 

Concentrated Market  There are 858,000 restaurants in the U.S. with total sales of more than $400 billion; twenty-five firms account for one-fourth of sales 
and one eighth of the establishments, slightly more than 100,000 locations(4) 

Targetable Reductions  ~60% of total energy consumption in typical food service facility is in three areas – cooking (30%), refrigeration (19%), and 
sanitation (10%) 

Reducing Inefficiency  As much as 80% of the food service sector’s $10 billion annual energy bill Is expended on energy that does no useful work; a large 
portion of this waste is related to equipment inefficiencies 

Large Bottom Line Impact  Utility costs are a major operating expense, on the level of about one-half to almost parity with profit margins; rising energy costs 
and slim margins in the restaurant industry (typically only ~5% of sales) increase the impact of energy savings 

Customer Attraction  The National Restaurant Association reports that over 57 percent of adults say they are likely to make a restaurant choice based on 
the degree to which it supports the local community and its offerings are environmentally responsible 

Feasible Payback Periods  A model EEM  package (including kitchen, envelope, lighting and HVAC EEMs) created for quick service restaurants shows 
payback values varying from 1.5 to 3.5 years, with a national weighted-average of 2.1 years; kitchen EEMs, which accounted for 
the greatest energy savings, had a weighted average payback period of only 0.9 years; similar efficiency measures can be 
undertaken in other food service  building types 

Note: (1) 858,000 food service establishments reported by the National Restaurant Association is higher than the 570,000 reported by the U.S. Census 
because eating/drinking places operated as subordinate service facilities by other establishments (e.g. hotels; department stores; or civic, social and 
fraternal organizations) or as mobile food/dairy wagons are excluded by the Census (which includes them under the larger establishments’ industry codes.  
Source: Energy Star, Building Upgrade Manual, 2008; Consortium for Energy Efficiency: Cooking Up A New Approach for Commercial Program Design, 
2006; U.S. Environmental Protection Agency, Energy Star for Commercial Kitchens: Helping Customers Manage Costs, 2009; The Green Institute, Food 
Service Energy Efficiency Leadership Pilot, 2010; Department of Energy Pacific Northwest National Laboratory, Technical Support Document: 50% 
Energy Savings for Quick-Service Restaurants, 2010. 
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Food Service Segment: Barriers 

Source: The Green Institute, Food Service Energy Efficiency Leadership Pilot, 2010; U.S. Environmental Protection Agency, Energy Star for Commercial 
Kitchens: Helping Customers Manage Costs, 2009; ACEEE, Why Are Commercial Food Service Utility Incentives so Tasty?, 2010; OHcp/INC/COWS 
analysis. 

Market Components Description Example 

Effective Marketing 

 Equipment suppliers and end users deterred by misperceptions 
about tradeoffs between energy efficiency and performance 

 Complex supply chains and different end-user decision-
making/purchasing processes in the commercial food service (CFS) 
market make it difficult to effectively target key stakeholders 

 Delayed results of CFS programs may discourage administrators 
 Kitchen workers bearing little responsibility for operations charges 

have little incentive to curb wasteful habits 
 No regular communication and limited matchmaking resources 

between energy efficiency program administrators and key decision-
makers 

 Equipment suppliers and end users might not be aware of energy-
efficient products or extent of cost savings 
 

 The CFS market is a complex network of: dealers selling to individual restaurants, 
distributors selling  both bulk quantities to dealers and commodity equipment directly to 
end users, manufacturers selling through representatives and also directly to large 
users such as national chains, and consultants that act as intermediaries between 
suppliers and users 

 According to the EPA, CFS programs can be operational within a two to four month 
period, but significant progress in terms of program participation may take as much as a 
year; extra time is needed to educate the marketplace and allow for dealers to churn 
through equipment stocks 

 Most cooks turn on all equipment first thing instead of firing up gradually and reducing 
peak energy usage charges 

 Purchasers at quick-service restaurants are located far from the utility service territory 
as a result of separation between purchasing and operations departments; by the time 
program administrators hear about new construction or equipment upgrade projects, it 
is often too late to influence the decisions 

Financing 

 Restaurant owners have difficulty receiving approval for bank loans 
 Prescriptive lists of equipment incentives may disqualify consumers 

 Because of the belief that restaurants are high-risk investments, many banks are 
reluctant to lend to them; the ones that do may require high interest rates or significant 
collateral 

 Proprietary equipment custom-designed for large chains  may not be represented in 
qualified products lists 

Information 
 Clear energy ratings do not exist for all equipment 

 
 The majority of equipment specifications at the corporate level of purchasing do not 

embrace ENERGY STAR levels of performance 

Input Costs 

 Energy Star qualified equipment is generally more expensive than 
standard efficiency equipment and can cost significantly more than 
refurbished models.  

 Equipment suppliers typically compete on low prices and therefore 
stock a limited supply of energy-efficient products 

 Price premiums range from 10 to 85% depending on product category, i.e. a low of 
approximately $100 to $200 for ENERGY STAR qualified refrigerators to a high of $500 
to $1,000 for ENERGY STAR qualified fryers 

Knowledge of 
Customers 

 Customers do not consider long-term profitability when making 
equipment purchases 

 Small business owners lack the time and resources to investigate 
modifications 

 Independent operators are driven more by their individual profitability or the immediate 
need to replace broken equipment; both lead to purchases of low-cost equipment 

 In small operations, energy efficiency may be a lower priority than issues such as 
staffing, food preparation, and general management 
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Food Service Segment: Key Decision Makers 

Description of Role/Lever Illustration of Market Share 

Decision Makers with High Market Leverage  

National/Regional Chain Owners  Own the product concept of the franchise and pass along decisions that 
enforce, support or modify that concept to franchisee owners 

 Specify lists of equipment needed at start-up as well as menu options (which 
have equipment ramifications) 

 Make strategic decisions regarding promotion of business concept, brand 
differentiation, growth stimulation, and competition 

 Provide funding support for franchisee owners’ retrofits 

 Franchise businesses account for 10.5% of 4.3 
million establishments surveyed across 295 
industries by the US Census in 2007; they account 
for nearly $1.3 trillion of $7.7 trillion total sales, 
$153.7 billion of $1.6 trillion in total payroll, and 7.9 
million workers of a total workforce of 59.0 million 

 Franchisor-owned businesses make up 22.6 
percent of franchise businesses, with $210.4 billion 
in sales, $28.6 billion in annual payroll and 1.6 
million workers 

 Sales for the 500 largest chains in the US increased 
to an estimated $234 billion in 2010, up more than 
$4 billion over 2009 

 Section 490a of the tax code allows franchisors to 
sponsor for franchisees deferred compensation 
plans that can be used to save for new capital and 
operating investments such as retrofits (3) 

Independent Owners/ 
Franchisee Owners 

 Directly own and operate food service establishments  77.4 percent of the franchises are franchisee-
owned, accounting for $1.1 trillion in sales, $125.1 
billion in annual payroll and employing nearly 6.3 
million workers 

Food Service Management 
Companies 

 Responsible for design, construction, and renovation of facilities as well as 
equipment replacement and ongoing operations 

 Three broad-market companies dominate the 
sector: Aramark Corp, Compass Group, and 
Sodexho – with sales of $6.8, $6.4, and $6.0 million, 
respectively. The fourth largest company has sales 
of $1.7 million(1) 

Note: (1) Sales information from 2004, as reported by Food Management magazine’s annually published list of non-commercial food service companies. 
Source: Consortium for Energy Efficiency, Cooking Up A New Approach for Commercial Program Design, 2006; CEE, Commercial Kitchens Market 
Segments – Program Guide; John Geenan, Franchising World, Tax-Favored Financing for Store Remodeling, February 2011; 2007 Economic Census 
Franchise Report and News Release; Technomic 2010 Annual Report Press Release. 
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Food Service Segment: Key Influencers (1/2) 

Description of Role/Lever Illustration of Market Share 

Influencers with High Market Leverage  

Utilities  Offer incentive, educational, and other 
programs that encourage energy 
savings in the kitchen 

 Operated under contract to PG&E, the Food Service Technology Center provides kitchen 
equipment test reports, design consultation services, on-site facility surveys, and 
educational seminars 

Dealers/Distributors  Link between manufacturers and end 
users  

 Responsible for stocking decisions and 
sales incentives that influence 
customer choices.  

 Provide additional services including 
menu planning, programs to trend and 
market information, and business 
analysis 

 56% of restaurant and chain owners used dealer and distributor networks 
 The distribution industry has annual sales of $244Bn; of these, 57% come from broadline 

distributors, 18% from specialists, and the rest from non-categorized distributors such as 
warehouse club stores 

 There are more than 3,000 distributors, but the industry is concentrated at the top; Sysco, 
the largest and only publicly traded foodservice distribution company has a 15% market 
share with $37.5 billion in sales 

 A typical broadline distributor may serve up to 6,000 accounts from a single distribution 
center and offer more than 10,000 items 

Manufacturers/Manufacturers’ 
Trade Associations 

 Manufacturers design and create food 
service equipment 

 Manufacturers employ representatives 
work directly with dealers and 
designers 

 Associations represent individual 
members, provide them with 
educational and industry information, 
and have various committees 
dedicated to technical matters 

 A National Restaurant Association (NRA) survey of over 1,200 chefs determined that 
energy and water efficient equipment has become one of the top two hottest trends when 
it comes to kitchen equipment 

 The North American Association of Food Equipment Manufacturers represents 85% of all 
foodservice equipment and supplies sold in the US 

 The Manufacturers’ Agents Association for the Foodservice Industry includes 600 
companies in the US and Canada, representing 2000 sales and marketing professions, 
manufacturing executives, and others 

 Manufacturer representatives account for 52% of decision-making sources for chain-
owned branches 

Source: U.S. Environmental Protection Agency, Energy Star for Commercial Kitchens: Helping Customers Manage Costs, 2009; Consortium for Energy 
Efficiency, Cooking Up A New Approach for Commercial Program Design, 2006; Caroline Perkins, IFDAOnline, Foodservice Distributors: If You Eat Out, 
You Know Us; PG&E Food Service Technology Center website. 
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Source: U.S. Environmental Protection Agency, Energy Star for Commercial Kitchens: Helping Customers Manage Costs, 2009; Consortium for Energy 
Efficiency, Commercial Kitchens Market Segments – Program Guide; Consortium for Energy Efficiency, Cooking Up A New Approach for Commercial 
Program Design, 2006; Consortium for Energy Efficiency, Commercial Kitchens Initiative Summary, 2010; FCSI website; NRA website.  

Food Service Segment: Key Influencers (2/2) 

Description of Role/Lever Illustration of Market Share 

Influencers with High Market Leverage  

Design Consultants  Assist in the planning and design of 
new or renovated kitchens, and 
make recommendations on types of 
equipment needed 

 Typically work with large or chain-
owned restaurants 

 Food Service Consultants Society International (FCSI) has ~250 members in the US and another 300 
members in more than 40 other countries 

Other Trade 
Associations/ 
Other 

 Provide established networks  that 
reach food service providers can be 
through trade shows, meetings, and 
monthly publications  

 Educate consumers  
 Facilitate  and develop relationships 

between different players in energy 
efficiency programming  

 Trade shows and journals account for 63% of decision-making sources used by chain-owned branches 
 National Restaurant Association‘s annual show attracts industry professionals from all 50 states and 100+ 

countries; the 2011 show included a Kitchen Innovations Pavilion showcasing innovative commercial 
kitchen equipment 

 Members of the Consortium for Energy Efficiency (CEE) Commercial Kitchens Initiative come from and can 
reach customers in 44 American states as well as 7 Canadian provinces 

 The Energy Trust of Oregon’s (ETO) CFS program is achieving annual savings of nearly 1.2 million kWh 
and over 190,000 therms by partnering with dealers that sell CFS equipment directly to restaurants 

Federal/State/Local 
Governments 

 Make legislation with food safety 
and energy guidelines  

 Offer energy programs that provide 
information and funding for food 
service providers 

 Chicago’s licensing requirements for food establishments includes rules about floor, ceiling, and wall 
construction as well as restaurant ventilation; the Chicago Board of Health’s regulations include additional 
mandates about building construction and maintenance, equipment allowances, and minimum light 
requirements 

 Wisconsin’s Focus on Energy brings together 106 electric utilities to offer customers a bonus incentive to 
encourage the purchase of multiple ENERGY STAR qualified products; it is achieving annual electric 
savings of nearly 350,000 kWh and annual natural gas savings of nearly 22,000 therms 
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Food Service Segment: Key Decision 
Maker Example 

Case Study Significance Chipotle Mexican Grill, Inc. is poised to become “the 
largest direct producer of solar energy in the restaurant 
industry” upon completion of this project. 

Date 2009 (project started) 

Total Size of Retrofit Project 75 buildings 

Retrofit Project Cost per Building Information not released 

Financing Mix Local utility solar rebates and self-financing 
~$20 million budget for restaurant reinvestments in 2009 
~$15 million budget for restaurant reinvestments in 2010 

Source: Chipotle Annual Reports 2008-2010; Chipotle Investor Relations – Press Release: Chipotle Plans Major Solar Power Initiative, 2009. 

Key Participant Details 

Name/Description Project Involvement 

Customers  Chipotle Mexican Grill  Committed to sustainable restaurant 
design – seeking environmentally 
friendly building materials and 
efficient systems 

Producers  Standard Renewable Energy  Houston-based company chosen to 
install photovoltaic systems 

Financing 
Entities 

 Various  Local utility companies provide 
rebates for installation of solar 
panels 

 Chipotle maintains a short term 
investment balance of $349.6 
million that it uses primarily to 
support restaurant development 

Other 
Intermediaries 

 None  N/A 

Building Stock 
Characteristics 

 Operates 1,084 restaurants as of December 
31, 2010 and plans to open another 135-145 in 
2011 

 Locations include both newly constructed free-
standing sites as well as rented sites 

Tenant 
Characteristics 

 Fast food chain with $1.8Bn revenue in 2010 
 Driven by motto of “Food With Integrity” 
 Industry leader in sustainability: first restaurant 

to receive Platinum level LEED® certification  

Featured 
Measures 

 Installation of solar panels that produce 500kW 
of energy in  

 Denver, Austin, Dallas, San Antonio, and other 
locations selected by electricity consumption, 
access to direct sunlight, and availability of 
local utility solar rebates 

Impacts  Reduced energy consumption during peak 
operating hours (11am-7pm) 

 Elimination of 41 million pounds of carbon 
dioxide emissions 
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Food Service Segment: Key 
Influencer Example 

Case Study Significance Small family-owned restaurant able to make energy 
efficiency improvements with help of non-profit 
energy organization 

Date 2006 

Total Size of Retrofit Project One building 

Retrofit Project Cost per Building $16,500 

Financing Mix $1,800 in ENERGY TRUST incentives, combined 
with $14,700 of customer capital 

Key Participant Details 

Name/Description Project Involvement 

Customers  Reedville Cafe  Purchased and installed three high 
efficiency frying units 

Producers  Frymaster  Manufactures Energy Star-certified 
commercial fryers 

Financing 
Entities 

 Self-financed  Provided funds for 90% of the 
project cost 

Other 
Intermediaries 

 Energy Trust of Oregon Inc.  Provided consulting services, 
pricing, and financial incentives 

 Provided free high-efficiency spray 
valve 

Building Stock 
Characteristics 

 Restaurant opened in 1934 
 Building remodeled several times, primarily 

enlargements of the kitchen and dining rooms, 
and the addition of an outdoor dining area  

Tenant 
Characteristics 

 American style restaurant and grill 
 Family owned: operated by the Van Beverens 

since 1950 

Featured 
Measures 

 Installation of pre-rinse spray valve 
 Purchase of energy efficient frying equipment 

Impacts  Use of only 1.6 gallons of water per minute, 
compared to 3-6 gallons of typical sprayer, 
yields annual savings of $400 for water, sewer, 
and natural gas. 

 Annual energy savings of 3,390 therms, valued 
at $3898 and yielding a payback period of 3.7 
years at 2005 energy costs.  

Source: EPA, Small-town Café Cooks Up Hot Savings Using Energy Trust Incentives. 
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Food Service Segment: Example Market 
Development Investment Opportunities (1/2) 

Food Service Segment Proposed / Led By Funded By Status 

Asset Valuation 
 Develop and pilot an asset rating methodology complementary to 

operational rating, and promote its use as a national operational rating 
system 

 DOE/EPA  DOE/EPA 

Attribute Market Access 
   

Building Technology 
   

Contractor Quality 
 

Effective Marketing 

 Create self-certified, green business recognition program that provides 
education about increasingly capital intensive measures and rewards 
restaurant compliance   

 NRA 
 
 

 NRA 
 

Financing 
   

Information 

 Develop standard performance and energy efficiency test methods for 
restaurant equipment and assess savings potential in electric, gas, and 
water use  

 Develop and integrate a universal template for industry to utilize when 
forecasting and/or evaluating the life cycle cost of kitchen equipment (as 
opposed to purchase cost) 

 Create online calculators that compare the lifecycle costs of energy-efficient 
CFS equipment to their conventional counterparts, estimating the energy, 
water, and cost 

 Develop rating criteria to add restaurant segment to the Energy Star 
Portfolio Manager so restaurant owners can not only track and assess 
energy and water consumption across buildings but also compare energy 
performance to similar buildings nationwide 

 CEE(1)/FSTC(2) 

 
 
 NAFEM(3) 

 
 

 

 Energy Star/FSTC 
 
 

 Energy Star 
 

 CEE(1)/FSTC(2) 

 
 
 NAFEM(3) 

 
 

 

 Energy 
Star/FSTC 
 

 Energy Star 

Note: (1) Consortium for Energy Efficiency (2) Food Service Technology Center (Pacific Gas & Electric) (3) North American Association of Food 
Equipment Manufacturers. (4) Section 179D of the Internal Revenue Code allows for a deduction for commercial buildings that achieve certain 
reductions in total energy and power costs through the installation of new interior lighting, HVAC and hot water, and building envelope systems. 
Source: Consortium for Energy Efficiency, Cooking Up A New Approach for Commercial Program Design, 2006; Joseph M. Carbonara, Food Service 
Equipment and Supplies Magazine, Understanding Total Cost of Ownership; 2011 DOE-EPA MOU Work Plan; IRS website; Energy Star Portfolio 
Manager website. 

Proposed 

In progress 

Complete 

Key 
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Food Service Segment: Example Market 
Development Investment Opportunities (2/2) 

Food Service Segment Proposed / Led By Funded By Status 

Information Technology 

   

Input Costs 

   

Knowledge of Customers 

   

Policy Incentives 

   

Talent Supply Chain 

   

Proposed 

In progress 

Complete 

Key 
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Commercial Category: 
Lodging Segment 

 Key Findings 
 Highlighting Retrofit Requirements 
 Reviewing the Motivators & Barriers 
 Identifying Decision Makers & Key 

Influencers 
 Characterizing Type & Status of 

Investment Opportunities 

Lodging 
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Key Lodging Segment Findings (1/2) 
Definition  Buildings used to offer multiple accommodations for short-term or long-

term residents, such as a motel or inn; a hotel; a dormitory, fraternity, or 
sorority; a retirement home; a nursing home, assisted living, or other 
residential care service; a convent or monastery; a shelter, orphanage, 
or children's home; or a halfway house 

Key Takeaways  94% of the buildings in this segment are privately owned and 41% were constructed before 1980. 
 Hotels, motels, and inns account for 53% of this segment’s total floor space and 56% of total energy consumption. 
 There has been and continues to be significant consolidation in the hotel industry; the top 5 hotel companies currently 

account for 58% of domestic properties. 

What is the potential for impact 
in this segment?(1) 

 A complete retrofit of this segment would create 124,000 jobs, reduce GHG emissions by 17.8  million metric tons of 
CO2, and save 88 TBtu of energy annually; the total amount of investment required to achieve full results is $7.5 billion. 

How large is the segment and 
what are its energy efficiency 
characteristics? 

 The lodging segment has 142,000  buildings and 5.1Bn square feet of floor space. 
 Water and space heating account for more than half of total energy consumption in lodging buildings. Lighting is 

another key driver of energy use. The three together make up almost 80% of total consumption.  

What are the motivators that 
inspire action? 

 One key motivator is the opportunity to reduce operating costs. After labor costs, energy expenses represent the 
greatest portion of a hotel’s annual operating budget, and energy costs have been increasing, due in large part to rising 
prices. Since lodging facilities operate 24 hours a day, energy reduction savings quickly add up. 

 Another key motivator is increasing brand value. Energy efficient retrofits allow establishments to not only attractively 
brand themselves as environmentally conscious and more comfortable, but also permanently influence guests by 
teaching them green principles and habits. Through benchmarking tools, establishments can publicly rate their 
progress against and further distinguish themselves from competitors.  

What are the key barriers to 
market development? 

 The success of retrofit measures depends on the cooperation of lodgers. Not only do customers need to be motivated 
to participate in energy conservation measures despite limited incentives, but upgrades must also be implemented 
around guest schedules in an environment where there are a variety of facilities and no downtime. Research shows 
that even guests who say they are environmentally aware will not pay more or accept inconvenience. 

 Limited financing and owners expectations of returns inhibit the implementation of comprehensive retrofits. Reduced 
occupancy rates and budgets coupled with a tight credit market lead to the prioritization of minor projects with 
immediate returns. Many owners demand very short payback periods – the typical period needed for decision-makers 
to consider an efficiency measure is about two years. 

Note: (1) Impact analysis is based on an estimated energy efficiency retrofit cost for a pre-defined bundle of measures with a targeted energy reduction of 
30% on the pre-1980 building stock in each segment. 
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Key Lodging Segment Findings (2/2) 

Who are the decision makers 
and key influencers? 

Decision Makers 
 A high degree of concentration makes owners of large chains the decision makers with highest market leverage. 

Twenty hotel companies in the U.S. own or franchise about 3.3 million, or 85%, of guest rooms; the top five alone 
account for 58% of all domestic hotel properties. The top firms all own multiple brands across a variety of price points. 
Although not all establishments are chain-operated, the chains that own the brands play a significant role in defining 
the market, attracting customers, and dictating standards that franchisees must follow.  

 Independent owners and franchisee owners make up the market’s decision-makers. The non-franchise independents 
are a highly fragmented group operating primarily in the budget category. 

Influencers 
 Governments not only legislate energy use and enforce building and operation codes, but also create and manage 

programs that provide targeted assistance through a variety of agencies. 
 Trade associations provide networks for the dissemination of advice and information, and leadership for educational 

and other programs. 

What are the investment 
opportunities? 
 

 Investment opportunities in this segment are in line with those on the category level. Effective marketing in the lodging 
industry would have to take into account differences between establishments of different price points and targeting 
different customers.  

Definition  Buildings used to offer multiple accommodations for short-term or long-
term residents, such as a motel or inn; a hotel; a dormitory, fraternity, or 
sorority; a retirement home; a nursing home, assisted living, or other 
residential care service; a convent or monastery; a shelter, orphanage, 
or children's home; or a halfway house 
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Lodging Segment:  
Highlighting Retrofit Requirements 

Lodging 

% of Buildings  
Constructed  Pre-1980 (1) 

 55% or 78,000 buildings(2) 

Illustrative “Quick Win” Retrofit 
Measures 

Lighting 
 Replace incandescent and T12 fluorescent lamps with CFLs and high-performance T8 lamps and electronic ballasts 
 Install daylighting controls, occupancy sensors, and timers, and adjust lighting to fit different spaces 
HVAC 
 Install covers on heated pools and hot tubs 
 Install efficient fan motors and size system to match the load 
 Replace filters and clean air-supply diffusers, return registers, and outside-air intakes 
 Repair and upgrade insulation on steam, hot water, and chilled water piping 
 Install demand-controlled ventilation systems in areas of variable occupancy 
Building Envelope 
 Install reflective film inside windows 

Illustrative “Deep” Retrofit 
Measures 

Lighting 
 Install keycard system in guest rooms that automatically turns power off in the room when the card is removed 
 Install light shelves in lobby to intercept and soften direct daylight 
HVAC 
 Replace single large boilers with multiple smaller boilers, and replace conventional models with high-efficiency alternatives that also 

provide space heating or cooling  
 Install heat recovery equipment in HVAC, shower, and laundry systems 
 Install intelligent, variable-speed hood controller systems in the kitchen 
 Install ozone water treatment and ozone laundering systems  
 Reduce need for chillers by using outdoor-air economizers with air-handling units and desiccant and dehumidification systems 
 Install an energy management system tied into the reservation system 
Building Envelope 
 Use light-colored roofing material and convert to green roofs 
 Install high-performance windows and revolving doors 

Other Building Considerations  Typically, 75% of a hotel’s or motel’s total energy use can be attributed to space heating, water heating, lighting, and cooling combined. 
Cooling and lighting alone make up half of the building’s electricity consumption. 

 A hotel can be seen as a combination of three distinct zones, all serving different purposes:  
1)  Guest room area (bedrooms/bathrooms) - individual spaces with varying energy loads 
2)  Public area (reception, lobby, bars, meeting rooms, pools, etc.) - spaces with high rate of heat exchange with the outdoor environment 

and high internal loads 
3)  Service area (kitchens, offices, laundry, store rooms, etc.) - energy-intensive spaces that typically require advanced HVAC systems 

 Most hotels in the US are small independent properties.(3) 85% of all lodging properties in the United States have fewer than 150 rooms, 
and 52% have fewer than 75 rooms.  

Note: (1) 1980 is a commonly used break point used in energy use analyses by the DOE and other authoritative sources. (2) Figure does not include 
buildings constructed before 1919 because it was not a statistically valid data point in the EIA CBECS report. Estimates place this figure at ~7,000 
buildings. (3) Non-chain-operated franchises are considered independent properties even though they are influenced by corporate decisions.   
Source: EIA 2003 CBECS; Innovologie for U.S. Department of Energy, Who Plays and Who Decides: The Structure and Operation of the Commercial 
Building Market, 2004; Energy Star, Building Upgrade Manual, 2008; Swedish Royal Institute of Technology, Energy Efficiency and Conservation in 
Hotels - Towards Sustainable Tourism, 2002. 
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Lodging Segment: Motivators 

Source: Energy Star, Building Upgrade Manual, 2008; Swedish Royal Institute of Technology, Energy Efficiency and Conservation in Hotels - Towards 
Sustainable Tourism, 2002; Innovologie for U.S. Department of Energy, Who Plays and Who Decides: The Structure and Operation of the Commercial 
Building Market, 2004; Martha White, New York Times, For Hotels, Eco-Friendly Ideas Await a Friendlier Economy, August 2010.  

Type Motivators 

Brand value  A stay at an energy-efficient hotel can teach guests not only the principles of green and sustainable design but also 
energy consumption habits from their lodging experience. This lasting effect increases the brand’s influence on 
consumers.  

 Through performance benchmarking programs such as the EPA’s Portfolio Manager, hotels can not only track energy 
usage in their building portfolios to implement strategic upgrades, but also share and document their results and, 
through the rating systems, distinguish themselves from competitors.  

Customer attraction and retention  Measures may attract new lodgers by increasing guest comfort. HVAC, building envelope, and lighting retrofits can 
increase thermal comfort, improve indoor air quality and acoustics, and enhance security.  

 Hotels and motels throughout the U.S. are also recognizing that many of their guests are becoming more 
environmentally conscious; for example, a growing number of corporations are reviewing a hotel’s green credentials 
when they solicit bids for contracts. Catering to the trend not only reduces costs but allows the company to attractive 
brand itself as environmentally conscious.  

Enhanced Productivity  The better working conditions provided by sustainable design produce fewer health problems and reduce 
absenteeism. Involving workers in a successful energy management plan will make them more satisfied and 
productive members of the team.  

Numerous retrofit opportunities  The number of building conversions is about three times the amount of new construction; the rate of annual 
conversions is between seven and eight percent of the total number of rooms. While some conversions involve a 
change of signage and are cosmetic, other conversions involve extensive remodeling and are a target of opportunity 
for improving energy efficiency.  

Reduced operating costs  The United States’ 47,000 hotels and motels spend an average of $2,196 per available room each year on energy. 
After labor costs, energy expenses represent the greatest portion, or 6%, of the annual operating budget. Since 
hotels and motels operate 24 hours a day, energy reduction savings can quickly add up. The EPA estimates that 
each 10 percent reduction in energy use is equivalent to improving average room rate by $1.35 in full-service hotels 
($0.62 for limited-service hotels).  

 Hotel utility costs increased an average of 12% each year from 2004 to 2006.  
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Lodging Segment: Barriers (1/2) 
Market 
Components Description Example 

Asset Valuation 
  

Attribute Market 
Access 

  

Building 
Technology 

  

Contractor Quality 
  

Effective 
Marketing 

 Lodgers have limited incentives to participate in EE 
programs. 
 

 
 There is often no central procurement authority for energy 

equipment. 
 Owners’ expectations of returns on investment discourages 

adoption of some measures.  

 A customer taking advantage of a lodging service has no ownership claim and 
thus limited incentives to buy into and participate in energy conservation 
measures. Lodging costs, especially for hotels, usually do not include charges for 
energy use. 

 Since each project and property is bid out separately, it is difficult to effectively 
target marketing campaigns.  

 The lodging industry demands very short paybacks – the typical payback period 
needed for hotel decision-makers to consider an efficiency measure is about two 
years.  

Financing 

 The way capital improvement projects are typically funded 
in lodging facilities discourages investment in big projects. 
 

 
 The traditional model of business growth limits funding.  

 
 Lack of financing is especially inhibiting in the lodging 

industry. 
 
 
 

 Franchise structure of largest industry players makes 
financing difficult.  

 Minor projects are often funded through a small portion of gross revenues that is 
saved to an escrow account. Major projects are paid for directly by the owners 
through line-item allocations. Historically, this type of arrangement has often 
favored minor cosmetic projects that are highly visible to guests over mechanical 
improvements.  

 Some owners’ priorities lie in acquiring new properties and bringing them up to 
corporate standards rather than funding energy efficiency improvements.  

 Hotel occupancy rates dropped more than 12%(1) during the recession. Reduced 
operating budgets coupled with a tight credit market makes it difficult to afford 
large projects. Generally, hotels are more willing to take on capital improvement 
projects when third-party funds are available.  

 The nature of franchise operations can add layers of bureaucracy that make it 
harder to get approval for measures that cost more than a certain amount.  

Note: (1) Figure calculated from a comparison between 3rd quarter 2000 and 2nd quarter 2010, when hotel occupancy rates had already recovered a bit 
from the trough of 2009. 
Source: Energy Star, Building Upgrade Manual, 2008; Swedish Royal Institute of Technology, Energy Efficiency and Conservation in Hotels - Towards 
Sustainable Tourism, 2002; Innovologie for U.S. Department of Energy, Who Plays and Who Decides: The Structure and Operation of the Commercial 
Building Market, 2004; Martha White, New York Times, For Hotels, Eco-Friendly Ideas Await a Friendlier Economy, August 2010.  

I. Introduction 
II. Residential 
III. Commercial 
IV. Institutional 
V. Appendix 

http://ohcommunitypartners.com/index.html


Prepared 
by: 

99 

Lodging Segment: Barriers (2/2) 
Market 
Components Description Example 

Information 

 Lack of detailed performance reports makes targeted 
improvements difficult. 
 
 

 
 More information is needed regarding energy usage 

differences in lodging sub-segments.  
 

 Most hotel facilities only monitor overall energy expenditure without detailed 
attention to the different end-uses. When energy is not accounted for on an 
individual-operation basis (e.g. cost to maintain a pool facility), owners may not 
consider measures that could reduce energy costs in operations they simply 
consider essential.  

 Establishments can be divided by price point (economy/luxury) as well as by 
primary service (business/leisure) – further research is needed on the effects of 
these differences on influence energy use and EE targets and priorities. 

Information 
Technology 

  

Input Costs 

 Varied nature of physical facilities and the activities they 
host increases complexity of comprehensive retrofit and 
energy management programs 

 Lack of time to implement measures 

 A single large hotel building may include guest rooms, public lobbies, banquet 
facilities and restaurants, lounges, offices, retail outlets, and swimming pools.  

 Building upgrades are especially demanding in lodging establishments because 
there is no downtime. Hotels and motels operate 24 hours a day.  

Knowledge of 
Customers 

 Hotels must prioritize guest comfort and cannot take on 
any projects that may inconvenience guests. 
 

 Measures that are effective in other settings, such as occupancy sensing, time-
clock control, and thermostat setbacks, must be implemented with great care and 
around guest schedules. Research shows that even guests who say they are 
environmentally aware will not pay more or accept inconvenience.  

Policy Incentives 
  

Talent Supply 
Chain 

  

Source: Energy Star, Building Upgrade Manual, 2008; Swedish Royal Institute of Technology, Energy Efficiency and Conservation in Hotels - Towards 
Sustainable Tourism, 2002; Innovologie for U.S. Department of Energy, Who Plays and Who Decides: The Structure and Operation of the Commercial 
Building Market, 2004; Martha White, New York Times, For Hotels, Eco-Friendly Ideas Await a Friendlier Economy, August 2010.  
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Lodging Segment: Key Decision Makers 

Description of Role/Lever Illustration of Market Share 

Decision Makers with High Market Leverage  

National/Regional Chain Owners  Build, develop, own, and manage lodging properties 
 

 
 Make and pass down to franchisees corporate decisions about construction, 

equipment, and other aspects of business strategy and operations  
 Provide funding and guidance, including systematic outreach to franchises, 

analyses and databases of efficiency measures, vendor partnerships to 
consolidate and reduce cost, and development of financing strategies  

 The top five hotel companies in the U.S. own or 
franchise 58% of domestic hotel properties(1) 
(H&MM) 

 38% of US lodging is owner operated and 
managed(2) 

 Major lodging firms have brands in a variety of price 
points – they tend to own higher-end properties and 
franchise lower-end ones 

Independent Owners/ 
Franchisee Owners 

 Franchise operators build, manage, operate, purchase supplies, market, and 
meet standards for their properties in accordance with their contracts and 
guidance from the major chains. 

 Independent operators own and manage properties that are not affiliated with 
national and regional chains. 

 36% of US lodging is franchise owned and 
operated; 26% is independently owned and 
operated(2) 

 More than 40% of rooms owned by independents 
are in the budget category; independents are also 
more likely to be found in highway locations 

 Independent owners and operators dominate the 
resort class, owning 60% of hotels and 56% of all 
guest rooms, due to the large concentration of 
independently owned resorts in vacation 
destinations such as Orlando and Las Vegas 

 Most hotels in the US are small independent 
properties.(3) 85% of all lodging properties in the 
United States have fewer than 150 rooms, and 
52% have fewer than 75 rooms  

Note: (1) The top five hotel companies are, in order of decreasing size by total number of rooms owned: Hilton Worldwide, Marriott International, Wyndham 
Hotel Group, InterContinental Hotel Group, and Choice Hotels International. (2) Calculations done by Innovologie for DOE in 2004 based on 1997 
research. (3) Non-chain-operated franchises are considered independent properties even though they are influenced by corporate decisions.   
Source: Energy Star, Building Upgrade Manual, 2008; Innovologie for U.S. Department of Energy, Who Plays and Who Decides: The Structure and 
Operation of the Commercial Building Market, 2004; Hotel and Motel Management, 2010 Top U.S. Hotel Companies Survey, 2010. 
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Lodging Segment: Key Influencers 

Description of Role/Lever Illustration of Market Share 

Influencers with High Market Leverage  

Government  Legislate energy use and enforce 
building and operation codes 

 Create and manage programs that 
provide targeted assistance 
 

 The Hospitality Industry Forum on Energy Conservation, a hotel consortium which 
represents about 30% of all hotel/motel square footage in the United States, was formed 
by the Department of Energy. 

 The EPA currently maintains performance benchmarks and ratings for hotel buildings. 
Through Portfolio Manager, a free online tool accessible to all hotel managers, private 
accounts can be set up to track building portfolios, set baselines, share information, and 
document the results of efforts to improve energy performance.  

Trade Associations  Provide network for dissemination of 
advice and information, and leadership 
for educational and other programs 

 The American Hotel & Lodging Association (AH&LA) provides information on 
governmental and regulatory affairs, industry suppliers, media and public relations, and 
industry profile information. In 1996, AH&LA partnered with ENERGY STAR to launch an 
educational program called Good Earthkeeping, which helps hoteliers improve the energy 
and financial performance of their properties and demonstrate the environmental 
leadership of the hospitality industry; in 2006, it formed the Green Task Force and 
developed new programs such as one-on-one Green Guru consultations, Energy Slasher 
challenges, and targeted suggestions for different  stages of the greening process.  

 The “Green” Hotels Association is committed to encouraging, promoting, and supporting 
ecological consciousness in the hospitality industry. It researches environmentally-friendly 
water saving, energy saving and solid waste reducing ideas and products that apply to the 
hospitality industry, and provides guidelines and tips for members through a catalog and 
newsletters.  

Source: Energy Star, Building Upgrade Manual, 2008; Global Environment and Technology Foundation-Center for Energy and Climate Solutions, Energy 
Efficiency Opportunities: The Lodging Industry, 2002; Green Hotels Association website; American Hotel & Lodging Association website. 
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Lodging Segment: Key Decision 
Maker Example 

Case Study Significance Since launching its partnership with ENERGY STAR in 
2006, HEI has expanded its corporate commitment to 
become an industry leader in sustainability initiatives, 
demonstrating that environmentally sound projects can be 
financially sound projects as well. 

Date 2005-2008 

Total Size of Retrofit 
Project 

Across portfolio 

Retrofit Project Cost $5.84 million 

Financing Mix  Self-financing 
 EE rebates, including $500,000 for upgrades for 

lighting and window films 

Key Participant Details 

Name/Description Project Involvement 

Customers  HEI   Instituted preventative O&M projects, 
invested strategically in EE measures, 
and engaged employees in conservation 

Producers  Various  Implemented measures and provided 
new equipment 

Financing 
Entities 

 HEI 
 Various vendors, 

utilities, and 
government 
programs 

 Provided capital for EE measures 

Other 
Intermediaries 

 Energy Star  Provided guidance  
 Enabled benchmarking and energy 

performance tracking through Portfolio 
Manager 

Building Stock 
Characteristics 

 30 hotel properties in 13 states 

Tenant 
Characteristics 

 Growing hospitality company 
 Earned Energy Star for two hotel properties 
 Recognized by the Association of Energy Engineers with 2009 

International Corporate Energy Management Award 
 Maintains employee education programs and financial incentives: 

energy saving tip cards, bonuses for best recommendations, 
rewards for employees at properties with noteworthy energy 
reductions 

Featured 
Measures 

Large capital investments 
 Retrofitted over 100,000 fixtures with T8s and CFLs 
 Installed guest room HVAC energy management control systems 
Low-cost measures 
 Installed variable frequency drives on motors 
 Upgraded water heating controls and plumbing fixtures 
 Installed solar films on windows 
 Continuous upgrades of EMS and Building Automation Systems 
 Launched energy dashboard allowing each hotel to track individual 

performance 

Impacts  Savings of more than 23,750,000 kWh and over 23,500 tons of 
CO2 equivalent emissions across the portfolio 

 Investments, on average, produced an estimated 2.79-year return 
on investment(1) 

Note: (1) HEI corporate management strongly considered any energy efficiency measure that could provide a 3-year ROI. 
Source: U.S. Environmental Protection Agency, Energy Star Success Story: HEI Hotels & Resorts. 
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Lodging Segment: Key Decision 
Maker Example 

Case Study Significance An independent hotel without the support of a larger 
franchise successfully implemented retrofit 
measures with the help of an energy service 
company 

Date 2009-2010 

Total Size of Retrofit Project One building 

Retrofit Project Cost per Building $1,050,000 

Financing Mix  Utility incentive rebates: $465,000  
 Net customer cost: $584,000  

Key Participant Details 

Name/Description Project Involvement 

Customers  The Colonnade Hotel  Identified need for energy 
infrastructure update and called 
OpTerra 

Producers  OpTerra’s Bluestone Energy 
Services division  

 Evaluated comprehensive energy 
retrofit 

 Identified and secured project 
financing structures and investment 
incentives  

 Designed and implemented 
measures 

Financing 
Entities 

 Utilities 
 Self-financing 

 

 The complete package of energy-
reduction actions qualified the 
project for the local utility’s highest 
reimbursement-rate bracket 

Other 
Intermediaries 

 None  N/A 

Building Stock 
Characteristics 

 11-story, 285-room luxury hotel 
 Built in 1971 

Tenant 
Characteristics 

 Boston boutique hotel serving both business 
and personal pleasure travelers 

 Conducts a green tourism marketing program 
 Competes with larger hotels carrying widely 

recognized names, and must focus 
operationally on reducing non-service costs 

 Received the Green Business Award in 2009 

Featured 
Measures 

 Installed 250-ton frictionless centrifugal chiller 
 Replaced standard-efficiency motors with 

electronically commutated motors (ECM) 
 Integrated new building automation system 
 Modified of air handling units 
 Installed EE lighting with occupancy controls 

Impacts  Annual energy savings: $256,000 
 Annual energy usage reduction  
•  Electricity: 1,260,000 kWh 
•  Gas: 12,700 therms 
•  Water: 387,000 gallons 
 Annual greenhouse gas emissions reduction: 

900 tons 
 Simple payback: 2.3 years; ROI: 43.5% 

Source: Bluestone Energy Services, Bluestone Energy Helps The Colonnade Hotel Reduce its Carbon Footprint by Over 
Thirty Percent with Comprehensive Energy Efficiency Upgrades, 2010; Bluestone Energy Services, The Colonnade Hotel Case Study; OpTerra Energy website.  
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Lodging Segment: Key Influencer 
Example 

Case Study Significance The Green Hotel Initiative helped Chicago 
accomplish its goal of having more certified green 
hotels than any other city. 

Date 2007 - present 

Total Size of Retrofit Project 25 hotels 

Retrofit Project Cost per Building N/A 

Financing Mix Varied: Each hotel was responsible for financing its 
own projects. 

Key Participant Details 

Name/Description Project Involvement 

Customers  Chicago hotels  Commit to decreasing carbon 
footprint through energy efficiency 

 Seek third-party certification 

Producers  Various  Implemented energy saving 
measures 

Financing 
Entities 

 Various  Provided funding for projects 

Other 
Intermediaries 

 Chicago Green Hotel Initiative 
 

 Green Seal  

 Provides resources, best practices 
and training, and recognition 

 Provides three levels of green 
certification (bronze, silver, gold) 
under established standards and 
requirements for hotels and lodging 
properties (3) 

Building Stock 
Characteristics 

 Varied 

Tenant 
Characteristics 

 25 hotels in Chicago’s Downtown and Near 
North neighborhoods 

Featured 
Measures 

 50% subsidy for the first year’s certification 
costs 

 Monthly educational meetings to share best 
practices and discuss challenges 

 Staff member at the Department of 
Environment made available as a liaison 
between hotels and Green Seal 

 Promotion of green hotels through the Tourism 
Bureau and its website 

 Green conventions with visitors committed (or 
required) to stay in environmentally responsible 
hotels  

Impacts   7 Green Seal Silver Certified hotels (1) 

  6 Green Seal Bronze Certified hotels (2) 

 

Note: (1) Hotel Allegro, Hotel Burnham, Hotel Felix Chicago, Hotel Monaco, Intercontinental Chicago, The Talbott Hotel, The Westin Michigan Avenue. 
(2) Essex Inn, The Ritz-Carlton Chicago, Sheraton Chicago Hotel & Tower, Fairmont Chicago - Millennium Park, Palmer House Hilton, The Silversmith 
Hotel & Suites. (3) Standards include energy efficiency, water conservation, recycling and waste reduction, and environmentally-conscious practices. 
Source: Green Source, Chicago Takes the Lead in Green Hotels, 2007; City of Chicago’s Official Tourism Site, Green Chicago – Green Hotels; Green 
Seal website. 
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Lodging Segment: Example Market 
Development Investment Opportunities 

Lodging Segment Proposed / Led By Funded By Status 

Asset Valuation 
   

Attribute Market Access 
   

Building Technology 
   

Contractor Quality 
 

Effective Marketing 
 Frame EE message for owners depending on each brand’s 

target customers and price points 
 Innovologie/DOE  DOE 

Financing 
   

Information 
   

Information Technology 
   

Input Costs 
   

Knowledge of Customers 
   

Policy Incentives 
  

Talent Supply Chain 
   

Proposed 

In progress 

Complete 

Key 

Source: Innovologie for U.S. Department of Energy, Who Plays and Who Decides: The Structure and Operation of the Commercial Building Market, 2004. 
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Commercial Category: 
Mercantile Segment 

 Key Findings 
 Highlighting Retrofit Requirements 
 Reviewing the Motivators & Barriers 
 Identifying Decision Makers & Key 

Influencers 
 Characterizing Type & Status of 

Investment Opportunities 

Mercantile 
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Key Mercantile Segment Findings (1/2) 
Definition  Buildings used for the sale and display of goods other than food; some 

examples are: retail stores; beer, wine, or liquor stores; rental centers; 
dealerships or showrooms for vehicles or boats; and studios/galleries; 
buildings comprised of multiple connected establishments, i.e. enclosed 
malls and strip shopping centers, are also part of this segment 

Key Takeaways  There are three basic types of buildings in this segment: enclosed malls, strip malls, and standalone structures. Although enclosed 
and strip malls make up less than a third of total buildings, they account for 69% of total energy consumption.  

 Nearly 100% of the buildings are privately owned and 71% of the 443,000 non-mall  buildings were constructed before 1980. 
 There is some consolidation in this segment: the top 10 retail property owners account for 1.1Bn sq. ft. of space, roughly 10% of 

mercantile floor space; the top twenty retail chains account for more than 91,000 stores.  

What is the potential for impact 
in this segment?(1) 

 A complete retrofit of this segment would create 307,000 jobs, reduce GHG emissions by 43.9 million metric tons, and save 217 
TBtu of energy annually; the total amount of investment required to achieve full results is $18.4 billion. 

 A complete retrofit of the mercantile segment would have a greater impact than that of any other segment in the commercial 
category. 

How large is the segment and 
what are its energy efficiency 
characteristics? 

 The mercantile segment has 657,000 buildings and 11.2Bn square feet of floor space. 
 This segment accounts for 26% of energy expenditures, more than its relative energy consumption of 21%. The amount spent by 

this segment per KBtu is 24% higher than the category average, likely attributable to the high use of electricity to meet lighting, 
cooling and heating needs, especially in malls.  

What are the motivators that 
inspire action? 

 EE measures impact the bottom line. Upgrades to lighting and HVAC can create a more pleasant shopping experience, increase 
sales up to 40% as well as worker productivity, and exhibit a green consciousness that attracts and retains more customers. 
Measures can also reduce the costs associated with not only rising energy prices but also the increase in building sizes in the retail 
sector. 

 The convenience of incorporating EE retrofits into regular remodel cycles is another motivator. The need of stores, especially 
specialty apparel stores, to update looks to differentiate themselves from competitors means the average store is remodeled every 
seven or eight years. Tenant turnover as well as the need to revitalize and turn around dying malls and other existing properties 
provide additional retrofit opportunities.  

What are the key barriers to 
market development? 

 The implementation of retrofit measures are subject to the convenience of customers. As the mercantile segment is entirely owned 
by private, profit-driven businesses, any measures believed to adversely affect shoppers, especially load curtailment measures, are 
difficult to implement.  

 Limited policy incentives and owners expectations of returns inhibit the implementation of comprehensive retrofits. Existing tax 
deductions that require 50% improvement in efficiency are largely out of reach for most retail real estate properties. Additionally, 
many owners demand a high rate of return (20%) with short payback periods (2-3 years) and little risk.  

Note: (1) Impact analysis is based on an estimated energy efficiency retrofit cost for a pre-defined bundle of measures with a targeted energy reduction of 
30% on the pre-1980 building stock in each segment. 
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Key Mercantile Segment Findings (2/2) 

Who are the decision makers 
and key influencers? 

Decision Makers 
 Concentration in the market makes owners and managers of large portfolios the decision makers with highest market 

leverage. The top 10 retail property owners account for 1.1Bn square feet of space (roughly 10% of this segment) and 
the top 10 retail property managers account for 1.3Bn square feet. It is notable that 9 of the ten top owners and 7 of 
the ten top managers are REITs; Simon Property Group is both the largest owner and the largest manager.   

 National and local chain owners make up the group with the next highest market leverage. Twenty retail chains 
account for 91,134 stores in the US; the ten largest chains account for over $1Bn of sales.  

 Independent owners and franchisee owners are a highly fragmented group operating primarily small spaces; almost 
60% of non-mall properties are less than 5,000 square feet. 

Influencers 
 Trade associations provide networks for the dissemination of advice and information, and leadership for educational 

programs and policy advocacy. 
 Utilities offer incentive, educational, and other programs that encourage energy savings in retail stores. 

What are the investment 
opportunities? 
 

 Effective marketing in this segment would have to take into account the mutual influence between and work 
simultaneously with both large retailers and large owner developers, and should include convenings of  suppliers, 
retailers, and stakeholders to facilitate an understanding of the process of retrofitting mercantile facilities. 

 To increase the decision-making abilities of business owners, especially independent owners, another opportunity is 
the support of an increase in incentive levels and the ability to apply incentives to sub-metered portions of a property.  

Definition  Buildings used for the sale and display of goods other than food; some 
examples are: retail stores; beer, wine, or liquor stores; rental centers; 
dealerships or showrooms for vehicles or boats; and studios/galleries; 
buildings comprised of multiple connected establishments, i.e. enclosed 
malls and strip shopping centers, are also part of this segment 
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Mercantile Segment:  
Highlighting Retrofit Requirements 

Mercantile 

% of Buildings  
Constructed  Pre-1980 (1) 

 70.8%(2) 

Illustrative “Quick Win” Retrofit Measures Heating, Cooling, and Ventilation (HVAC) 
 Add weather stripping and caulking to reduce cooling load 
 Add automatic door controls that shut off cooling when doors are left open 
 Replace existing wall fans with high volume low velocity equipment 
 Install doors between conditioned and unconditioned spaces 
 Install variable speed ceiling fans 
Water 
 Install a rainwater capture system 
Other 
 Reduce plug load standby power 
 Seal duct leaks 

Illustrative “Deep” Retrofit Measures Lighting 
 Day-lighting: add skylights and light pipes, including a redesign of the lighting system to reduce the number of fixtures. 
 Upgrade interior lighting and add lighting controls 
 Upgrade exterior lighting and add controls 
Heating, Cooling, and Ventilation (HVAC) 
 Replace HVAC system and thermostats 

Other Building Considerations  There are three basic types of buildings in this segment: 
– Establishments in enclosed malls (<1%) 
– Establishments in strip malls (32%) 
– Establishments in multi-use buildings or standalone structures usually found in central business districts or “main 

street” locations but also at dispersed locations (68%) 
 Enclosed and strip malls make up less than a third of total buildings, but account for 69% of total energy consumption; 

more than half of this consumption is for lighting and space heating 
 Almost 60% of non-mall retail properties are less than 5,000 sq. ft., and 96% less than 25,000 sq. ft. (3) 

Note: “Quick Wins” and “Deep” retrofit measures are derived from the Rocky Mountain Institute case study cited below. We have defined “Quick 
Wins” to be all those measures whose marginal capital costs are less than $10,000, and “Deep” measures to be those whose marginal capital cost is 
greater than $10,000 with the exception of replacing the HVAC system, which we have defined to be a deep retrofit measure. (1) 1980 is a commonly 
used break point used in energy use analyses by the DOE and other authoritative sources. (2) Figure represents only retail buildings other than malls 
as mall data is not provided in 2003 CBECS; 314,000 of 443,000 non-mall retail buildings were constructed before 1980. (3) Figures from 2004 
analysis of 1999 EIA CBECS public use sample by Innovologie.  
Source: EIA 2003 CBECS; Rocky Mountain Institute, Retail Chain Case Study, 2009; Innovologie for U.S. Department of Energy, Who Plays and 
Who Decides: The Structure and Operation of the Commercial Building Market, 2004. 
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Mercantile Segment: Motivators 

Note: (1) Conclusion of a study in 2001 by PricewaterhouseCoopers for the Congress for the New Urbanism.  
Source: Heschong Mahone Group for California Energy Commission, Daylight and Retail Sales, 2003; Congress for the New Urbanism and EPA, Malls 
into Mainstreets, 2005; Innovologie for U.S. Department of Energy, Who Plays and Who Decides: The Structure and Operation of the Commercial Building 
Market, 2004; Global Environment and Technology Foundation - Center for Energy and Climate Solutions, Energy Efficiency Opportunities: Big Box Retail 
and Supermarkets, 2002;  Energy Star, Building Upgrade Manual, 2008; Rocky Mountain Institute, Retail Chain Case Study, 2009; DOE National 
Renewable Energy Laboratory, Technical Support Document, Development of the Advanced Energy Design Guide for Medium Box Retail—50% Energy 
Savings, 2008.  

Type Motivators 

Increase in sales  Improving the energy efficiency of a retail building usually involves upgrades to the lighting and HVAC systems. By creating a more 
pleasant shopping environment, these upgrades can also attract and retain more customers, leading to an increase in sales. Some 
studies have shown shoppers buy more in daylit areas, perhaps due to an improvement in mood or improved quality of light and 
color rendering on sales product. 

 Studies of two different retail chains found a maximum effect of about a 40% increase in sales in the most favorable stores, as well 
as a slightly smaller increase in total number of transactions. 

Reduced operating costs  Typically, space heating and cooling, lighting, and plug loads such as computers and cash registers together account for nearly 70 
percent of retail energy use. This concentration of consumption increases the potential impact of targeted measures.   

 Long periods of use further increase the impact: operating hours are roughly 70 to 90 open hours per week, with staff on hand for 
another 2-3 hours each day. 

Improved productivity  Installing daylighting in offices and other non-sales areas can boost worker satisfaction and productivity. In some stores, employees 
have even requested the installation of additional skylights because they enjoy working in daylit environments. 

Revitalization of dying properties  Of the 2,000 regional shopping malls nationwide, 19 percent were categorized as either greyfield malls or vulnerable to becoming 
greyfields, or dying malls.(1) Shopping mall owners faced with the decision to continue operating a declining asset or refurbish or 
make other changes to restore the property’s value, can consider upgrades in building efficiency to improve economics and 
environment.  

Needs of larger spaces  Some research shows that buildings in the retail sector are increasing in size, most apparently department stores where  the 
average square footage of stores has increased from  ~123,000 sq. ft. in existing (older) buildings to ~140,000 sq. ft. in new stores.  

Remodel cycles  The average store is remodeled between seven and eight years: Home centers, specialty apparel, and big box stores have a six-
year cycle, while department stores and drug stores are on eight to nine-year cycles. The need of stores to consider the “life-time of 
the look,” in particular specialty apparel stores that especially need to differentiate themselves from competitors, provides numerous 
opportunities to change a building’s EE characteristics. 

 Tenant turnover also allows frequent opportunities to remodel.  
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Mercantile Segment: Barriers (1/2) 

Market Components Description Example 

Asset Valuation 

  

Attribute Market 
Access 

  

Building Technology 
  

Contractor Quality 
  

Effective Marketing 

 Owners’ expectations of returns on investment discourages adoption 
of some measures.  
 

 Rapidity of retail construction requires targeted marketing to increase 
necessary early adoption of measures. 
 
 

 Lack of understanding about EE measures reduces adoption. 

 A 20 percent rate of return is the financial hurdle rate for typical storeowners; some 
owners demand ability to achieve financial payback of no more than two to three years 
with little risk.  

 Full construction of most types of retail stores takes just about six months to construct, 
and retrofits even less. Since materials must be ordered weeks and even months  in 
advance, once construction has started, it is too late to incorporate EE in a holistic way 
into designs.  

 Store owners expect load curtailment measures (reduce electricity, HVAC, lighting, etc.) 
to adversely effect shoppers despite on-site observations in some stores to the contrary.  

Financing 
  

Information 

 Lack of replacement schedules inhibit planning of retrofits. 
 
 
 

 The difficulty of life cost analyses may lead to greater adoption of 
conventional, one-shot measures instead of more efficient, deep 
retrofits that account for interactions between building systems.   
 

 The navigation of multiple climate zones adds an extra hurdle to the 
accomplishment of national retrofit programs for large chains. 

 As components are typically replaced only upon failure, many owners do not have 
comprehensive replacement or renovation plans, making it difficult to determine the 
proper timing of retrofits as well as calculate the marginal costs of EE improvements.(1)  

 Business decisions often come down to the numbers, but life cycle cost analysis 
requires careful planning and coordination, especially for deep retrofits where 
integrative design processes require many of the capital and energy cost estimates to 
be updated numerous times.  

 To develop successful corporate retrofit programs, many retail chains must identify and 
study energy use characteristics of not just a single representative store, but 
representatives in each different climate zones, and tailor programs accordingly.  

Note: (1) The marginal cost is the difference between the business-as-usual upgrades that are necessary to keep a building functional and the cost of the 
higher efficiency component. 
Source: Innovologie for U.S. Department of Energy, Who Plays and Who Decides: The Structure and Operation of the Commercial Building Market, 2004; 
Rocky Mountain Institute, Retail Chain Case Study, 2009; ICF Consulting/California Energy Commission, Realizing Demand Response Capabilities and 
Energy Savings in Small Commercial Retail Chain Customers. 
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Mercantile Segment: Barriers (2/2) 

Market Components Description Example 

Information 
Technology 

  

Input Costs 
  

Knowledge of 
Customers 

 Owners’ desire to provide customers with positive shopping 
experiences may override the need to implement EE measures.  

 Stores must prioritize customer needs and cannot take on projects that may or are 
believed to inconvenience or discomfort them during any part of implementation.  
 

Policy Incentives 

 Current incentives too low and efficiency goals too high to 
encourage participation 

 Tax deduction created by Energy Policy Act for energy-efficient building construction 
and renovation requires 50% improvement in energy efficiency largely out of reach for 
most retail real estate properties. Partial deduction of up to 60 cents per square foot for 
smaller improvements in building systems is too low to make participation worthwhile.  

Talent Supply Chain 
  

Source: ICF Consulting/California Energy Commission, Realizing Demand Response Capabilities and Energy Savings in Small Commercial Retail Chain 
Customers; International Council of Shopping Centers. 
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Mercantile Segment: Key Decision 
Makers 

Description of Role/Lever Illustration of Market Share 

Decision Makers with High Market Leverage  

Owners/managers of large 
properties/portfolios 

 Private and publicly traded commercial real estate firms as well as real estate 
investment trusts (REITs) that own/manage/lease portfolios of retail properties 

 Provide capital programs, planning, development and property management 
services 

 Top 10 retail property owners, 9 of which are REITs, 
account for 1.1Bn ft2 of retail space (1)(2) 

 Top 10 retail property managers, 7 of which are 
REITs, account for almost 1.3Bn ft2 of retail 
space(1)(3) 

National/local chain retailers  Build, develop, own, manage, and lease retail properties 
 Make and pass down to franchisees corporate decisions about construction, 

equipment, and other aspects of business strategy and operations  
 Provide funding and guidance, including systematic outreach to franchises, 

analyses and databases of efficiency measures, vendor partnerships to 
consolidate and reduce cost, and development of financing strategies 

 Twenty retail chains account for 91,134 stores in 
the U.S.(4) 

 10 largest chains accounted for over $1Bn of sales 
in 2010 
 

Independent retailers  Franchise operators build, manage, operate, purchase supplies, market, and 
meet standards for their properties in accordance with their contracts and 
guidance from the major chains. 

 Independent operators own and manage properties that are not affiliated with 
national and regional chains. 

 Owner-occupied buildings account for 43% of non-
mall retail buildings 

 In more than 90% of owner-occupied buildings, the 
owner is the only tenant(5) 

Note: (1) Rankings based on total retail gross leasable area owned and managed in the U.S. through Dec. 31, 2010, as reported by companies through 
surveys, annual reports, and websites. (2) In order of decreasing size with REITs italicized: Simon Property Group, General Growth Properties, Developers 
Diversified Realty, Kimco Realty, Centro Properties Group (acquired by Blackstone in 2011), Inland Real Estate Group of Cos., CBL & Associates 
Properties, Macerich, Westfield, Weingarten Realty.  (3) In order of decreasing size, with REITs italicized: Simon Property Group, CB Richard Ellis Group, 
General Growth Properties, Developers Diversified, Kimco Realty, Centro Properties Group (acquired by Blackstone in 2011), Jones Lang LaSalle, CBL & 
Associates Properties, The Inland Real Estate Group of Cos., Macerich. (4) Sum calculated from National Retail Federation’s list of 2010’s top 100 retail 
chains (by U.S. sales) after sorting list by 2010 stores and removing food sales and food service companies.  (5) Estimates from 1999 CBECS; Innovologie 
used the 1999 EIA CBECS public use sample to analyze owner-occupied and non-owner occupied buildings.  
Source: National Retail Foundation STORES; Retail Traffic, 2011 Top Owners & 2011 Top Managers, 2011; Innovologie for U.S. Department of Energy, 
Who Plays and Who Decides: The Structure and Operation of the Commercial Building Market, 2004; Rocky Mountain Institute, Retail Chain Case Study, 
2009.  
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Mercantile Segment: Key Influencers 

Description of Role/Lever Illustration of Market Share 

Influencers with High Market Leverage  

Trade Associations  Provide network for dissemination of 
advice and information, and leadership 
for educational programs, policy 
advocacy, etc.  
 

 More than 30,000 decision-makers (leasing executives, developers, brokers, property 
managers and retailers) take part in the International Council of Shopping Center’s 
regional deal-making events each year. 

 The Retail Industry Leaders Association counts nine of the top 10 U.S. retailers as 
members; other members hold top spots among key retail segments including: apparel, 
consumer electronics, department stores, and home improvement.  

Utilities  Offer incentive, educational, and other 
programs that encourage energy 
savings in retail stores 

 The California Energy Commission’s Small Commercial and Industrial Demand 
Responsiveness Program targeted smaller commercial customers that had previously 
been viewed as poor candidates for demand response and energy efficiency programs, 
and enabled retrofits at 979 sites. 

Source: ICF Consulting/California Energy Commission, Realizing Demand Response Capabilities and Energy Savings in Small Commercial Retail Chain 
Customers; International Council of Shopping Centers; Retail Industry Leaders Association. 
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Mercantile Segment: Key Decision 
Maker Example 

Case Study Significance Leaders of a retail chain strategically select buildings for 
deep energy retrofits with the intent of eventually 
retrofitting the entire chain. This enabled the development 
of a strategic plan that helps individual storeowners reduce 
their energy costs without duplicating analysis, thus 
reducing retrofit costs. 

Date To be completed 2011 

Total Size of Retrofit Project Three buildings 

Retrofit Project Cost per Building $6.30–$21 per square foot 

Financing Mix Unknown 

Key Participant Details 

Name/Description Project Involvement 

Customers  Retail franchise 
(name confidential) 

 Leaders recognized that their thousands of 
individual storeowners needed help 
reducing their operating expenses an 
differentiating themselves from competitors 

 Develop corporate level strategic plan (not 
yet been released) which will likely include 
systematic outreach to the store owners, an 
online database of efficiency measures, 
vendor partnerships to consolidate and 
reduce cost and development of financing 
strategies 

Producers  Rocky Mountain 
Institute 

 Helped evaluate more comprehensive 
solutions through a deep energy retrofit; led 
analysis and retrofit of stores 

Financing 
Entities 

 Unknown  Provided funding for projects 

Other 
Intermediaries 

 N/A  N/A 

Building Stock 
Characteristics 

 Pilot #1: 43,000 sq. ft. retail space in Florida (hot 
and humid) 

 Pilot #2: 98,000 sq. ft. retail space in Nevada 
(hot and dry) 

 Pilot #3: 52,000 sq. ft. retail space in New York 
(cool and humid) 

Tenant 
Characteristics 

 Small volume, high profit retail franchise 

Featured 
Measures 

 Interior and exterior lighting redesign and/or 
replacement 

 Lighting controls (dimmable ballasts with 
daylight sensors and timed controls) 

 HVAC replacement (at the end of its lifespan) 
with high efficiency, smaller capacity units (due 
to load reduction strategies) 

 Radiant heaters for specific applications in 
climates that required heating 

 Programmable thermostats 
 Building recommissioning 

Impacts  Annual Energy Use: 36–79 KBtu per square foot 
current; 10–43KBtu projected 

 Annual Energy Cost Savings 
•  Pilot #1: $50,000 or 72% (14% IRR(1)) 
•  Pilot #2: $78,000 or 44% (12% IRR(1))  
•  Pilot #3: $80,000 or 48% (13% IRR(1)) 

Note: (1) 10-yr analytical period; 4 percent energy cost escalation; 8 percent discount rate. 
Source: Rocky Mountain Institute, Retail Chain Case Study, 2009.   
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Mercantile Segment: Key Influencer 
Example 

Case Study Significance The Small Commercial and Industrial Demand 
Responsiveness Program targeted smaller commercial 
customers that had previously been viewed as poor 
candidates for demand response and energy efficiency 
programs. 

Date 2002-2003 

Total Size of Retrofit Project 17 projects across 979 sites 

Retrofit Project Cost per Building Total project-specific cost averaged $348/kW across all 17 
projects, considering the customer costs, incentive costs, 
and project-specific Program costs 

Financing Mix  Program provided $150/kW of demonstrated load 
curtailments, not to exceed 75% of the total cost of the 
controls; in most cases, the subsidy was about 50% 

 Self-funding: average cost incurred by customers was 
about $3,800 per site 

Key Participant Details 

Name/Description Project Involvement 

Customers  Various  Use technology to manage lighting, 
HVAC, and other systems remotely 

 Standardized controls at facilities 
statewide if more than one facility existed 

Producers  Venstar, Novar, and others  Installed broad range of technologies 
that enhanced customers’ abilities to 
curtail load or permanently reduced peak 
load 

Financing 
Entities 

 California Energy 
Commission 

 Created program providing cash 
incentives and technical assistance to 
customers 

Other 
Intermediaries 

 N/A  N/A 

Building Stock 
Characteristics 

 Varied: 979 chain store sites, 58 other sites 

Tenant 
Characteristics 

 Small C&I customers with peak loads less than 
200 kW 

 14 customers total: 11 national retail chains(1) 
and 3 others 

 

Featured 
Measures 

 Installation of control and communication 
hardware and software that enable individual 
building systems (lighting, HVAC) to be 
controlled remotely through secure web 
interfaces 

Impacts  24,146 kW of load reduction capability 

Note: (1) Figure includes one non-retail chain: Marie Callender’s, a restaurant; other 10 chains are: AutoZone, Blockbuster, Cost Plus World Markets, 
Dollar Tree, Linens N Things, OfficeMax, PepBoys, Petco, PETsMART, and SportMart.  
Source: ICF Consulting/California Energy Commission, Realizing Demand Response Capabilities and Energy Savings in Small Commercial Retail Chain 
Customers.  
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Mercantile Segment: Example Market 
Development Investment Opportunities (1/2) 

Source: Innovologie for U.S. Department of Energy, Who Plays and Who Decides: The Structure and Operation of the Commercial Building Market, 2004; 
DOE Office of Energy Efficiency and Renewable Energy, Commercial Building Resource Database, 2011. 

Mercantile Segment Proposed / Led By Funded By Status 

Asset Valuation 
   

Attribute Market 
Access 

   

Building Technology  Create technical and engineering standards for energy efficiency 
systems in mercantile structures 

 ASHRAE  Department of Energy 

Contractor Quality 
 

Effective Marketing 

 Convenings of  suppliers, retailers, and stakeholders to facilitate an 
understanding of the process of retrofitting mercantile facilities 
 

 Development of regional and national programs that recognize the 
mutual influence between and work simultaneously with both large 
retailers and large owner developers 
 
 

 Aiding development of effective local strategies using state and 
local resources to deal with local, independent owners 

 Retailer Energy 
Alliance 
 

 Innovologie 
 
 
 
 

 Innovologie 

 Department of Energy 
 
 

 Department of Energy, 
Energy Information 
Administration, national 
and regional market 
transformation agencies 

 Department of Energy, 
Energy Information 
Administration 

Financing 
   

Information 
 Development of rating systems designed specifically for retail that 

measure energy efficiency and environmental impact. 
 US Green Building 

Council 
 US Green Building Council 

Proposed 

In progress 

Complete 

Key 
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Mercantile Segment: Example Market 
Development Investment Opportunities (2/2) 

Source: DOE Office of Energy Efficiency and Renewable Energy, Commercial Building Resource Database, 2011; International Council of Shopping 
Centers. 

Mercantile Segment Proposed / Led By Funded By Status 

Information Technology 
 Development of tools that will facilitate the costing and modeling 

of various retrofit measures and their outcomes 
 Pacific Northwest 

National Laboratory 
 Department of 

Energy 

Input Costs 
   

Knowledge of Customers 
   

Policy Incentives 
 Increase incentive levels and grant ability to  apply incentives to 

sub-metered portions of a property in order to support individual 
owners 

 International Council of 
Shopping Centers 

 Congress 

Talent Supply Chain 
 Create standards and training curricula for professionals 

seeking to evaluate the energy efficiency of a structure. 
 US Green Building 

Council 
 

 US Green Building 
Council 
 

Proposed 

In progress 

Complete 

Key 
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Commercial Category: 
Office Segment 

 Key Findings 
 Highlighting Retrofit Requirements 
 Reviewing the Motivators & Barriers 
 Identifying Decision Makers & Key 

Influencers 
 Characterizing Type & Status of 

Investment Opportunities 

Office 
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Key Office Segment Findings (1/2) 
Definition  Buildings used for general office space, professional offices, or administrative offices. This 

segment includes, but is not limited to, government offices, banks and other financial 
institutions, medical offices (that do not use any type of diagnostic medical equipment), non-
profits and social services, city halls, and call centers. 

Key Takeaways  The highest concentration of ownership in the office building segment exists in non-owner occupied sub-segment, otherwise 
known as the commercial office lease market; programs must target high-level decision makers at large organizations (e.g., 
REITS, fee-based property management firms, and large private and publicly traded real estate firms) instead of individual 
buildings. 

What is the potential for impact in 
this segment?(1) 

 Complete retrofitting of the office segment would account for 202 TBtu of annual energy savings, create 286,000 jobs, and  reduce 
GHG emissions by 40.9 million metric tons; the total investment required to achieve this impact is $17.1 billion. 

How large is the segment and what 
are its energy efficiency 
characteristics? 

 The office segment has 824 thousand buildings and covers 12.2 billion square feet of floor space. 
 The energy intensity of office buildings is the same as the commercial category average 

What are the motivators that inspire 
action? 

 Motivators are primarily financial; owners of multi-tenant buildings must be convinced that the investment will be repaid through 
some combination of: 
– Higher rental rates 
– Greater occupancy levels (i.e., lower vacancy) 
– Income from new tenant services (e.g., chilled water and emergency power) 
– Reduced utilities budget  
– Lower maintenance and repair costs 

 Many studies also show that worker productivity increases in offices with improved indoor environmental quality (IEQ) 

What are the key barriers to market 
development? 

 No assurance that energy-efficient upgrades increase building valuation, guarantee higher rents, or lower vacancies 
 To influence what happens in any individual buildings, especially large building, programs would need to influence the company 

that controls the leasing arrangements, the company that owns the building, the company that runs the chiller system,(2) and the 
tenants; each will have their own business model 

 Poor information on the costs and benefits of energy savings measures; Developing the energy efficiency strategies that will be 
implemented in the Empire State Building took over nine months of intensive building audits, energy modeling, documents, 
financial analysis, brainstorming, and design 

 No single financing mechanism has gained national traction 

Note: (1) Impact analysis is based on an estimated energy efficiency retrofit cost for a pre-defined bundle of measures with a targeted energy reduction 
of 30% on the pre-1980 building stock in each segment. (2) Approximately 39% of all buildings larger than 100,000 square feet contain chilled-water 
systems. 
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Key Office Segment Findings (2/2) 

Who are the decision makers and 
key influencers? 

Decision Makers 
 REITS, commercial real estate firms  / fee-based property managers, and large private real estate owners will have the most 

market leverage in the non-owner occupied office building market 
 Largest owners of office property worldwide(1) are RREEF Americas (80.7 million square), The Blackstone Group (68 million 

square feet), Brookfield Properties Corp (61.5 million square feet), Vornado Realty Trust (60 million square feet), Hines (58.8 
million square feet), CB Richard Ellis Investors (58.3 million square feet) 

Influencers 
 Foundations, non-profits, trade associations, utilities and government agencies all recognize the potential for significant energy 

saving in the office segment, especially in large commercial office buildings, but have yet to capture the full attention of the key 
decision makers across the U.S.; the large scale retrofit of the Empire State Building (project partners include the Clinton Climate 
Initiative, Johnson Controls, Jones Lang LaSalle, NYSERDA, the Rocky Mountain Institute) shows that key influencers recognize 
the strong need for transparency and a replicable model for building owners to follow 

What are the investment 
opportunities? 
 

 Many of the lessons learned during the ongoing retrofit of the Empire State Building were translated into investment opportunities 
for the office building segment: 
– Develop a tool or set of tools that can quickly triage a building to determine if the building is a candidate for a whole building 

retrofit, existing building commissioning, or no action for a few more years 
– Collect case studies demonstrating the business case for engaging tenants in building retrofits, including best practices for 

tenant engagement 
– Research and case studies on measures with commercially viable returns 

Definition  Buildings used for general office space, professional offices, or administrative offices. This 
segment includes, but is not limited to, government offices, banks and other financial 
institutions, medical offices (that do not use any type of diagnostic medical equipment), non-
profits and social services, city halls, and call centers. 

Note: (1) Complete list of top 25 office owners of 2010 can be found here: http://nreionline.com/research/2010_top_real_estate_top_office_owners/.  
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Office Segment:  
Highlighting Retrofit Requirements 

Office 

% of Buildings  
Constructed  Pre-1980 (1) 

 60% 

Illustrative “Quick Win” Retrofit Measures Lighting 
 De-lamp and disconnect unused ballasts 
 Install occupancy sensors 
 Install high efficiency LED Exit signs 
 Install timer controls or photocells for exterior lighting 
 Convert T12 to T8 and T15 
 Change incandescent bulbs to CFL and HID 
HVAC 
 Install variable frequency drivers and variable air volume systems 
 Install heat recovery equipment 
 Relocate thermostats to optimal locations 

Illustrative “Deep” Retrofit Measures Building Envelope 
 Install high efficiency windows with suspending coated film and gas fill 
 Install insulated reflective barriers  
Lighting 
 Reduce lighting power density and manage energy use in tenant spaces using ambient, direct/indirect, and task 

lighting 
HVAC 
 Chiller plant retrofit 
 New air handling layout and installation of variable air volume units 
 Installation of CO2 sensors for control amount of outside air brought into the building based on occupancy levels 

Other Building Considerations  It is often just as easy to get a LEED-EB rating on a 40-year-old building as a new building because in a 40-year old 
building, much of the equipment will have reached the end of its useful life and can be replaced with new, more 
efficient systems; the 15-year old building can fall into an awkward in-between time space where owners are 
sometimes reluctant to invest in those improvements 

 In multi-tenant buildings, owner will have to coordinate with tenants or ask for approval 

Note: (1) 1980 is a commonly used break point used in energy use analyses by the DOE and other authoritative sources. 
Source: BOMA International, 30 Easy Ways to Save Energy for Little or No Cost, 2006; Urban Land Institute, Building Retrofits, 2009; Earth Day New 
York, Lessons Learned Volume 6: Existing Buildings; OHcp/INC/COWS analysis. 
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Office Segment: Motivators 

Type Motivators 

Return on Investment Revenue 
 Owners of multi-tenant buildings must be convinced that the investment will be repaid by some combination of higher 

rental rates and greater occupancy levels 
 Study by the University of California estimated that the rent premium from green buildings is between 3 and 9 percent 

compared to similar buildings without green features 
 Additional income can be generated by offering tenants new services, such as chilled water and emergency power 
Expenses 
 Reduced utilities budget and reduced building operations budget (lower maintenance and repair costs) 

Office Worker Productivity  Many studies show that improved indoor environmental quality also improves health and productivity; specific benefits 
include reduced absenteeism, the higher speed and accuracy of specific tasks such as typing, addition, proof reading, 
reading comprehension, and creative thinking 

Source: Gregory Kats, A Capital E Report - Greening America’s Schools: Costs and Benefits, 2006; American Journal of Public Health, Effects of Green 
Buildings on Employee Health and Productivity; July 2010; Earth Day New York, Lessons Learned Volume 6: Existing Buildings; Jones Long LaSalle, A 
landmark sustainability program for the Empire State Building; OHcp/INC/COWS analysis. 
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Office Segment: Barriers (1/2) 

Source: Earth Day New York, Lessons Learned Volume 6: Existing Buildings; Jones Long LaSalle, A landmark sustainability program for the Empire State 
Building; Several Empire State Building sustainability team members for GreenBiz.com; The Empire State Building: A Case Study of an Aggressive 
Energy-Saving Retrofit, 2009; Urban Land Institute; Building Retrofits, 2009; OHcp/INC/COWS analysis. 

Market Components Description Examples 

Asset Valuation 
 There is no assurance that energy efficiency retrofits  increase building valuation  

Attribute Market 
Access 

  

Building Technology 
  

Contractor Quality 
 Most energy service companies (ESCOs) do not capture all available energy 

gains; ESCOs rarely take a comprehensive building approach and building 
owners do not specifically ask for a “whole-building” analysis 

 This leads to retrofit projects on quick and easy measures (such as 
lighting and HVAC) when a whole-building retrofit could achieve greater 
energy savings and improve project economics 

Effective Marketing 

 Tenants that greatly value sustainability gravitate towards newer buildings that 
have been designed and built to high energy and environmental standards 

 The percentage of tenants willing to pay higher overall occupancy costs for 
green space is not large 

 Must target several high-level decision makers instead of individual buildings; 
large commercial buildings are typically part of much larger “fleets” of buildings 

 
 
 
 

 A single building may be part of a “fleet” owned by an investor 
organization, managed by a REIT, and serviced by a facilities 
engineering firm 

Financing 

 Retrofits of older office buildings are more expensive and more difficult to justify 
financially 

 Tight lending conditions; unlikely that private capital will be widely available for 
retrofits of privately owned commercial buildings 
 

 Inability to collateralize loans can complicate financing situation 
 

 Doing energy efficiency projects well before major systems and components are 
ready for replacement is cost prohibitive; careful planning is needed to align 
retrofits with planned replacements and upgrades 

 No single financing mechanism has gained national traction 
 
 
 

 The energy service company (ESCO) business model is not suited to small and 
medium-sized commercial buildings because transaction costs are 
disproportionately high relative to profit opportunity for ESCOs 

 50% of commercial building owners require projects to have a simple 
payback period of 3 years or less 

 In Johnson Controls annual survey of more than 1,400 building 
managers and executives, the greatest barrier cited by respondents was 
capital availability 

 Most first mortgage liens cover existing equipment that would be 
replaced or upgraded in a retrofit 

 Energy savings are typically only enough to offset the incremental capital 
cost (e.g., the different in cost between resealing windows and 
remanufacturing windows) 

 Commercial Property Assessed Clean Energy (PACE) financing 
represents 71 different project across 4 municipal programs that total to 
approximately $9.7 million in energy efficiency and renewable energy 
project investments (includes but not limited to office) 
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Office Segment: Barriers (2/2) 

Source: Earth Day New York, Lessons Learned Volume 6: Existing Buildings; Jones Long LaSalle, A landmark sustainability program for the Empire State 
Building; Several Empire State Building sustainability team members for GreenBiz.com, The Empire State Building: A Case Study of an Aggressive 
Energy-Saving Retrofit, 2009; Urban Land Institute; Building Retrofits, 2009; OHcp/INC/COWS analysis. 

Market Components Description Examples 

Information 

 A large commercial office retrofit requires must take into consideration tenant 
profiles, varying vacancy rates, and planned building renovations 

 Poor information on the costs and benefits of energy savings measures, 
especially in large commercial office buildings 
 
 

 Building owners may be hesitant to engage tenants; tenants may believe energy 
efficient retrofits may interrupt business 

 Lack of knowledge of available service providers    

 
 

 Developing the energy efficiency strategies that will be implemented in 
the Empire State Building took over nine months of intensive building 
audits, energy modeling, documents, financial analysis, brainstorming, 
and design 

Information 
Technology 

  

Input Costs 
  

Knowledge of 
Customers 

  

Policy Incentives 
  

Talent Supply Chain 

  

I. Introduction 
II. Residential 
III. Commercial 
IV. Institutional 
V. Appendix 

http://ohcommunitypartners.com/index.html


Prepared by: 

126 

Office Segment: Key Decision Makers 

Description of Role/Lever Illustration of Market Share 

Decision Makers with High Market Leverage  

Government (Federal, State, and 
Local) 

 Localities, States, and the Federal government own office space that 
is occupied by various government agencies 

 10% of office buildings are owned by various levels of 
government 

 The majority of those are owned by local governments (57%), 
representing 6% of all office building stock 

 The U.S. General Services Administration owns and manages 
all buildings for the Federal Government (1% of all office 
buildings are owned by the Federal Government) 

Independent Building Owners(1)  Building owners without a large portfolio of buildings; i.e., the building 
owners are not in the real estate business, rather they own the 
building in which they conduct their primary business 

 

 Owner-occupied buildings account for 49% of buildings and 
46% of floor space in the office segment 

 In almost  70% of owner-occupied buildings, the owner is the 
only tenant(2) 

 In almost 30% of owner-occupied buildings, there are only 
between 2 and 5 tenants(2) 

Private Real Estate Firms (Large)  Firms own and lease office space to commercial clients 
 Will make decisions at the portfolio level  
 

 Sunset Development is a family-owned business that owns 
and manages Bishop Ranch, an office park in California with 
more than 10 million square feet of office space 

Publicly Traded Commercial Real 
Estate Firms 

 May own, broker, or buy and reposition properties 
 Earn fees based on services 
 Interested in expanding the services they offer while improving the 

quality and financial performance of the real estate they mange 

 CB Richard Ellis has nearly 2.9 billion square feet of property 
and corporate facilities under management worldwide, which 
includes U.S. office space 

 Jones Lang LaSalle has nearly 1.2 billion square feet of 
property and corporate facilities under management worldwide, 
which includes U.S. office space 

Real Estate Investment Trusts  
(Owner / Manager Organizations with 
Co-Investors) 

 REITs are publicly traded investment trusts that own a portfolio of 
properties; some specialize in commercial properties 

 Will make decisions depending on objective for buying or holding 
property; have to balance strategies for individual buildings with 
goals of the fund 

 Building-level energy efficiency recommendations will have to be 
approved by senior executives at the national or regional level 

 Equity Office Properties (owned by Blackstone) owns and 
operates more than 59 million square feet of office space 
throughout the U.S. 

 Hines properties have 29.2 million  square feet of leasable 
space; 44 of the 59 properties in the portfolio are U.S. office 
properties 

 Boston Properties has 149 office buildings and almost(3) 55.6 
million square feet of office space in its portfolio 

Note: (1) This category is not assumed to have high market leverage, but is included because almost half (49%) of office buildings are owner-occupied 
and are primarily one or two-stories with no other tenants. (2) Estimates from 1999 CBECS; Innovologie used the 1999 EIA CBECS public use sample to 
analyze owner-occupied and non-owner occupied buildings. (3) Portfolio includes 1 hotel. 
Source: ; Innovologie for U.S. Department of Energy, Who Plays and Who Decides: The Structure and Operation of the Commercial Building Market, 
2004; Pacific Gas & Electric and Innovologie, The Commercial Building Market Structure: An Act with Five Players, 2008; CB Richard Ellis, Jones Lang La 
Salle, Hines 2010 10K; Boston Properties, Bishop Ranch; OHcp/INC/COWS analysis. 
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Office Segment: Key Influencers 

Description of Role/Lever Illustration of Market Share 

Influencers with High Market Leverage  

Foundations, Non-Profits, Trade 
Associations, and Other  

 Provide education, resources, and technical 
assistance to organizations, governments, and 
other decision-makers to help them improve energy 
efficiency in buildings 
 

 The Building Owners and Managers Association International (BOMA) and the 
Clinton Climate Initiative (CCI) have developed the BOMA Energy 
Performance Contracting (BEPC) model, a pioneering model contract and 
supporting documents that allow building owners and operators to execute 
sophisticated energy efficiency retrofits to existing buildings 

 BOMA’s Market Transformation and 7-Point Challenge calls on the 
commercial real estate industry to improve energy efficiency by 30% by 2012; 
the challenge encourages building owners and managers to make improved 
energy performance in buildings a priority 

Government (Federal, State, and 
Local) 

 Various government initiatives provide incentives or 
technical support for building owners and 
managers to reduce energy consumption; some 
focus on office, many local governments focus on 
entire building stock within city 

 Chicago’s Green Office Challenge encourages tenants and property 
managers to reduce the environmental footprint of Chicago’s office buildings 
by providing training and resources (primarily from ENERGY STAR) for 
reducing energy consumption, waste generation, and water use, as well as 
resources for tenant engagement 

 The Greener, Greater Buildings Plan, part of PlaNYC(1), has four legislative 
components that represent the most comprehensive set of efficiency laws in 
the U.S.; legislation focuses on 16,000 of the city’s largest properties, 
including office, which constitute approximately half of citywide square footage 

 C40 is a group of large cities worldwide committed to tackling climate change; 
the C40 network offers cities an effective forum in which to work together, 
share information and demonstrate leadership; C40 is encouraging cities to 
creating building codes and standards, conduct energy audits, and implement 
retrofit programs 

Large Institutional Investors and 
Pension Funds 

 The policy makers and investment managers for 
these funds can influence the direction of property 
managers 

 The California Public Employee Retirement System (CalPERS) has almost 
$12 billion in domestic real estate investments and $3 billion invested in 
domestic REITS 

 TIAA-CREFF has more than 400 real estate investments in the U.S. and 
Europe with an equity investment of approximately $15 billion 

Utilities  Produce, distribute, market, sell, and trade power 
and fuel 

 Collect public benefit energy efficiency ratepayer 
funds 

 Administer energy efficiency programs or 
coordinate with third-party administrators 

 PG&E’s “More Than a Million” initiative targeting large commercial buildings 
offers earmarked funding and special dedicated technical support to 
customers who provided multiple projects and multiple sites that will produce 
one megawatt (one million watts) of savings or more 

Note: (1) PlaNYC is an effort undertaken by Mayor Bloomberg to prepare New York City for one million more residents, strengthen its economy, combat 
climate change, and enhance the quality of life for all New Yorkers. 25 city agencies are involved. 
Source: Pacific Gas & Electric and Innovologie, The Commercial Building Market Structure: An Act with Five Players, 2008; CalPERS, TIAA-CREFF; 
PlaNYC; BOMA; The Clinton Climate Initiative; Chicago Green Office Challenge; OHcp/INC/COWS analysis. 
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Office Segment: Key Decision Maker 
Example 

Case Study Significance Three buildings were built to be energy efficient, but 
not operating that way; employing multiple 
contractors can maximize efficiency and profits 

Date Upgrades began in 2001 

Total Size of Retrofit Project $1.4 million (includes 64 environmentally friendly 
measures) 

Retrofit Project Cost per Building 

Financing Mix ~$1 million financed internally 
$389,000 in rebates 

Key Participant Details 

Name/Description Project Involvement 

Customers  Adobe Systems  Also purchases 30% of its electricity 
from renewable energy sources 

Producers  20 consultants and 
contractors, including 
Johnson Controls, Integrated 
Building Solutions, and Nu-
Tek Lighting 

 Designed, modified, and installed 
equipment and systems 

 Identified energy efficiency 
investments beyond “low-hanging 
fruit” 

Financing 
Entities 

  

Other 
Intermediaries 

 Cushman & Wakefield 
 
 
 
 

 Asked all property managers to 
benchmark buildings using Energy 
Star 

 Assisted Adobe in evaluating 
various strategies for operational 
improvement 

Building Stock 
Characteristics 

 West Tower: built in 1996; 391,000 square feet; 
18 stories 

 East Tower: built in 1998; 3250,000 square 
feet; 16 stories 

 Almaden Tower: built in 2003; 273,000 square 
feet; 17 stories 

Tenant 
Characteristics 

 Global headquarters for Adobe Systems 
Incorporated in San Jose, CA 

Featured 
Measures 

 64 separate energy efficiency measures: 
 19 lighting measures 
 A redesign of and modifications to the cooling 

tower staging 
 Motion sensors installation 

 

Impacts  $1.2 million per year in reduced energy 
operating expenses (translates to 121% ROI 
and average payback of 9.5 months) 

 35% reduction in electrical use 
 41% reduction in natural gas use 
 22% reduction in domestic water use 
 Diversion of up to 94% of solid waste 

Source: Rocky Mountain Institute. 
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Office Segment: Key Decision Maker 
Example 

Case Study Significance Demonstrates that high-efficiency,  
sustainable building design can be successfully 
integrated into a sensitive historical setting 

Date Completed November 2009 

Total Size of Retrofit Project 

Retrofit Project Cost per Building 

Financing Mix Federal funding 

Key Participant Details 

Name/Description Project Involvement 

Customers  U.S. General Services 
Administration / Federal 
government (owner) 

 Environmental Protection 
Agency (tenant) 

 

Producers  Tishman Construction 
 Suffolk Construction 

Company 
 Veridian Energy and 

Environmental LLC 

 Construction management 
 General contractors 

 
 Energy consultants 

Financing 
Entities 

  

Other 
Intermediaries 

 GSA’s Historical Preservation 
Office and Boston’s Landmark 
Commission 

 Ensured compliance with city’s 
historic preservation requirements 

Building Stock 
Characteristics 

 John W. McCormack Post Office and 
Courthouse (POCH) – building is a commercial 
office building 

 Historic 1933 building 
 700,000 square feet 
 23 stories 

Tenant 
Characteristics 

 840 Environmental Protection Agency 
employees 

 Building was “partially unoccupied” prior to 
renovation 

Featured 
Measures 

 11,323-square foot green roof on 4th and 5th 
floor roofs 

 High-efficiency, historically appropriate 
windows 

 High-efficiency HVAC equipment 
 Carbon dioxide sensors for demand controlled 

ventilation 
 Heat recovery at random exhausts 
 Energy-saving office equipment 
 R-11 insulation 

Impacts  Expected to perform 17% better in terms of 
total energy costs compared with the building’s 
baseline performance rating 

Source: BuildingGreen.com; Environmental Protection Agency; Department of Energy EnergyBlog. 
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Office Segment: Key Influencer 
Example 

Case Study Significance The project illustrates the complexity of multi-tenant 
office building retrofits; transparent model meant to be 
used by other multi-tenant building owners 

Date 2006 – present (to be completed by December 31, 2013 

Total Size of Retrofit Project Net additional cost of $13.2 million part of a $550 million 
building upgrade 

Retrofit Project Cost per Square Foot $4.63 based on rentable square feet 

Financing Mix The base building projects will be financed out of Empire 
State Building cash flow.  

Key Participant Details 

Name/Description Project Involvement 

Customers  Malkin Securities  
 
 

 Owner and manager of 11 million square feet of 
office space in the greater New York area, 
including the Empire State Building 

Producers  Johnson Controls  See below 

Financing 
Entities 

 Johnson Controls 
 

 The Empire State building is guaranteed a 
minimum energy savings (20%) for a period of 
15 years; guaranteed maximum price to 
complete work ($20 million);  

Other 
Intermediaries 

 Jones Lang LaSalle 
 
 
 
 

 Rocky Mountain Institute 

 Program managers: ensuring collaboration, 
stakeholder communication and timely 
execution; also responsible for  performance 
measurement and documenting the repeatable 
model for industry-wide use 

 Served on sustainability team during planning 
phase 

Building Stock 
Characteristics 

 Built in 1931 
 102 stories 
 2.85 million rentable square feet 

Tenant 
Characteristics 

 Large and small tenants 

Featured 
Measures 

 Team evaluated 60 potential retrofit measures 
and chose 8 that provided optimal value of 
financial and environmental ROI: upgrade 
insulated windows to include suspended 
coated film and gas fill, install more than 6,000 
insulated reflective barriers behind radiator 
units, reducing lighting power density and 
energy use in tenant spaces using technology 
and behavior modification, chiller plant retrofit, 
replace all 485 air handling units with variable 
air volume units, install direct digital controls for 
building systems 

Impacts  Will reduce the building’s energy use and 
carbon footprint by 38% 

 $4.4 million in annual energy costs 
 Improved air quality, better lighting, and 

improved thermal comfort for tenants 

Source: Earth Day New York, Lessons Learned Volume 6: Existing Buildings; Jones Lang LaSalle, A Landmark Sustainability Program for the Empire 
State Building; OHcp/INC/COWS analysis. 
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Office Segment: Example Market 
Development Investment Opportunities (1/2) 

Office Segment Proposed / Led By Funded By Status 

Asset Valuation 
   

Attribute Market Access 
   

Building Technology 
 Analyze value-chain to determine opportunities for cost 

reductions for technologies that can save significant amounts of 
energy 

 Earth Day New York  

Contractor Quality 
 

Effective Marketing 

 Develop education and marketing messages and tools attuned 
to the needs of different decision-makers ranging from VPs and 
senior property managers to facility engineers 

 Offer earmarked funding and special dedicated technical support 
to utility customers who provided multiple projects and multiple 
sites that will produce one MW of savings or more 

 PG&E 
 
 

 PG&E 

 PG&E 
 
 

 PG&E 

Financing 

 
 Currently four Commercial Property Assessed Clean Energy 

(PACE) programs in operation and nine in design; the programs 
in operation have financed 71 projects as of March 2011 

 Building Owners and 
Managers Association 
International (BOMA) and 
the Clinton Climate Initiative 
(CCI) 

 
 Municipal 

governments 

Proposed 

In progress 

Complete 

Key 

Source: Earth Day New York, Lessons Learned Volume 6: Existing Buildings; Jones Lang LaSalle, A Landmark Sustainability Program for the Empire 
State Building; Clinton Climate Initiative, Policy Brief: Property Assessed Clean Energy (PACE) Financing : Update on Commercial Programs, March 2011; 
Pacific Gas & Electric and Innovologie, The Commercial Building Market Structure: An Act with Five Players, 2008; BOMA; OHcp/INC/COWS analysis. 
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Office Segment: Example Market 
Development Investment Opportunities (2/2) 

Office Segment Proposed / Led By Funded By Status 

Information 

 Developing a tool or set of tools that can quickly triage a building 
to determine if the building is a candidate for a whole building 
retrofit, existing building commissioning, or no action for a few 
more years 

 Collect case studies demonstrating the business case for 
engaging tenants in building retrofits, including best practices for 
tenant engagement 

 Research and case studies on measures with commercially 
viable returns 

 Develop a standardized, user-friendly contracting model that 
allows building owners and operators to successfully execute 
larger, more sophisticated retrofits and bring greater operational 
improvements in investment real estate. 

 

 The Empire State Building 
(ESB) sustainability team(1) 

 
 
 

 Earth Day New York 
 
 

 Earth Day New York 
 
 Building Owners and 

Managers Association 
International (BOMA) and 
the Clinton Climate Initiative 
(CCI) 
 

Information Technology 
   

Input Costs 
   

Knowledge of Customers 
   

Policy Incentives 
   

Talent Supply Chain 
 Equipping operating engineers with benchmarking tools to 

stimulate intra- and inter-firm competitive interest in running 
buildings more efficiently (operating engineers are competitive) 

 ACEEE  

Proposed 

In progress 

Complete 

Key 
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Note: (1) The ESB sustainability team includes representatives from the Rocky Mountain Institute’s Build Environment Team, Jones Lang LaSalle, 
Johnson Controls, The Clinton Climate Initiative, the ESB’s building operations team, Malkin Securities (building owners), and select tenants. 
Source: Earth Day New York, Lessons Learned Volume 6: Existing Buildings; Jones Lang LaSalle, A Landmark Sustainability Program for the Empire 
State Building; Clinton Climate Initiative, Policy Brief: Property Assessed Clean Energy (PACE) Financing : Update on Commercial Programs, March 2011; 
Pacific Gas & Electric and Innovologie, The Commercial Building Market Structure: An Act with Five Players, (2008); BOMA; OHcp/INC/COWS analysis. 
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Commercial Category: 
Public Assembly Segment 

 Highlighting Retrofit Requirements 
 Reviewing the Motivators & Barriers 
 Identifying Decision Makers & Key 

Influencers 
 Characterizing Type & Status of 

Investment Opportunities 

Public Assembly 
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Public Assembly Segment 

Note:  Public Assembly facilities often require special zoning treatment, and are wary of attracting additional attention from local regulators. Many 
operators of public assembly facilities may therefore preemptively address issues of public concern, such as efficiency, to avoid the possibility of 
additional scrutiny. 
Source: 2010 International Facilities Management Association Convention, Energy Benchmarking and Facilities Management Presentation, 2010; 
Association of College and Research Libraries Annual Convention, 2009; public literature review; OHcp/INC/COWS analysis. 

Type Description/Example 

General Comments  Public Assembly structures expend more than 50% of their energy costs on space heating, a greater percentage than any other Commercial  
category segment. 

 Two thirds of Public Assembly buildings are privately owned, and one third is government owned. 
 

Motivators  Government 
regulation/mandates 

 Visibility and 
marketing 
 

 Public Assembly facilities are wary of inspiring additional attention from local regulators and zoning boards 
 

 Several major assembly facilities have used their energy efficiency and “green” characteristics to promote both the 
facility and the city in which it is located (e.g. the Vancouver Convention Center prominently promotes a massive 
green roof). Additionally, groups such as the Association of College and Research Libraries make an effort to 
ensure that their conferences are green, and look favorably on green and efficient facilities. 

Barriers  Information  
 

 Knowledge of 
Customers 

 Effective Marketing 

 Limited data (e.g. on benchmarking of energy use, performance standards, etc.) is a particular challenge for the 
Public Assembly segment because it is structurally so different from other segments of the building stock 

 Planning around the use of public assembly venues can be very difficult (for example, the same convention center 
can be used for both a car show and a green products show, with very different energy use outcomes) 

 Many of these facilities are heavily used by temporary or one-time users, who are rarely incentivized to operate the 
facility efficiently. 

Key Decision Makers  Local regulators 
 

 Convention 
Center/Museum 
operating entities 

 Because of zoning laws and community attention, local regulators can have a significant impact on the profile and 
operation of public assembly buildings within their jurisdictions. 

 State and local authorities can significantly influence the  decision making of convention center and museum 
governance authorities (e.g. Chicago’s Metropolitan Pier and Exposition Authority).  
 

Investment Opportunities  Information 
 

 Effective Marketing 

 Data on the retrofit options, energy use characteristics, and use characteristics of public assembly facilities is 
extraordinarily limited 

 There may not be broad understanding or appreciation of retrofit options and returns within the community that 
owns, manages, and uses public assembly buildings. 
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V. Appendix Definition  Buildings in which people gather for social or recreational activities, whether in private or non-

private meeting halls. This segment includes libraries, nightclubs, recreational facilities, 
social/meeting halls, and exhibition halls. 
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Commercial Category: 
Service (Not Retail/Food) Segment 

 Highlighting Retrofit Requirements 
 Reviewing the Motivators & Barriers 
 Identifying Decision Makers & Key 

Influencers 
 Characterizing Type & Status of 

Investment Opportunities 

Service (Not Retail/Food) 
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Service (Not Retail/Food) Segment 

Note: Dry cleaners have been targeted for retrofits in a number of States. However, these programs primarily aim to green the laundering process itself, 
and are generally not building retrofits of the type contemplated in this report. (1) Gas stations in this segment are estimated to be managed by some 
18,000 small businesses nationwide.  
Source: EIA CBECS 2003; NorthJersey.com, Dry Cleaners Lining up for Green Upgrade, 2011; SFGate.com, A Bottom Line Deal on Gas Station Vapor, 
2009;  EPA, Economic Impact Analysis for the Gasoline Distribution Industry, 2007; US Census Bureau 2007 Economic Census; USPS 2010 Annual 
Report; OHcp/INC/COWS analysis. 

Type Description/Example 

General Comments  Many of the facilities in the Service (not retail or food) segment may exhibit similarities to buildings in the Retail or Food Sales segment, despite 
significant differences in use profiles. For this reason, in some cases there may be considerable overlap in the retrofit potential and processes 
with other segments. For example, with appropriate renovations the same building could potentially be used as a convenience store or as a 
tanning salon. Some building types within this segment however, such as gas stations and vehicle storage, could be quite different from all other 
building types within other segments. 

 Space heating and lighting account for the majority of energy consumption for Service segment structures. 
 89% of the structures in this segment are privately owned 
 More than 85% of Service structures contain fewer than 10,000 square feet of space, a greater proportion than all commercial segments save 

Food Sales and Food Service. 

Motivators  Government 
regulation/mandates 

 Return on 
Investment 

 California has recently adopted regulations requiring gas stations to retrofit their facilities to reduce the leakage of 
harmful fumes into the environment 

 52% of structures in this segment are owner occupied, a situation that allows costs and benefits to be internalized 
relatively easily. 

Barriers  Input Costs 
 
 

The various kinds of structures in the Service segment may require specialized retrofit treatments not scalable to other 
building types. 
Profit-driven businesses, especially small businesses with thin profit margins, may be hesitant to implement retrofit 
measures that may interrupt daily operations and services.  

Key Decision Makers  US Postal 
Service/FedEx/UPS 
 
 

 The US Postal Service owns or leases more than 33,000 buildings throughout the country 
 

 21248 (18% of the 118756  total gas stations in the United States) fall into the service (non retail) category (1). 

Investment Opportunities  Financing 
 

 Effective Marketing 

Financing products appropriate to helping small operators complete retrofits would likely have a great impact on the 
Service segment 
Assisting small business owners understand the benefits and process of energy efficiency retrofits could be a key 
opportunity in this segment.  
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Commercial Category: 
Warehouse/Storage Segment 

 Key Findings 
 Highlighting Retrofit Requirements 
 Reviewing the Motivators & Barriers 
 Identifying Decision Makers & Key 

Influencers 
 Characterizing Type & Status of 

Investment Opportunities 
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Key Warehouse/Storage Segment Findings (1/2) 
Definition  Buildings used to store goods, manufactured products, merchandise, raw materials, or 

personal belongings (such as self-storage). 

Key Takeaways  A number of proven retrofit techniques, particularly those focused on lighting, have the potential to reduce warehouse energy use 
considerably. 

 There is extreme disaggregation of ownership in this segment, with the top 50 players controlling only 9% of the market. 

What is the potential for impact in 
this segment?(1) 

 A full retrofit program in this segment could result in  energy savings of 52 trillion Btus annually, the creation of  74,000 total jobs, 
and an annual reduction of 10.5 million metric tons of greenhouse gasses at a cost of at least $4.4 billion.  

How large is the segment and what 
are its energy efficiency 
characteristics? 

 The warehouse and storage segment includes 597,000 buildings totaling slightly more than 10 billion square feet. 
 Lighting and space heating constitute more than 70% of the energy consumption in the Warehouse and Storage segment. 
 Energy for structures in the Warehouse and Storage segment costs approximately $6.6 billion  annually.  

What are the motivators that inspire 
action? 

 As warehouses and warehouse owners shift from providing simple storage related activities to a broader suite of logistics services, 
the productivity and retention of employees becomes more important and the returns to more comprehensive building retrofits may 
increase. 

 In some warehouses the cost of energy can total 10% of gross warehouse revenues, and reducing this cost can increase 
profitability relatively easily. 

 Retrofits of warehouses that focus on lighting can take advantage proven technologies and usually result in paybacks of under 
three years due to the predictable and steady, round-the-clock use of many warehouse lighting systems.  

 Major firms with significant supply chain operations are very interested in occupying warehouses that both reduce costs and fulfill 
corporate responsibility and environmental stewardship priorities, and will give their business to warehouse landlords who execute 
retrofits. 

What are the key barriers to market 
development? 

 “Triple-net” leases provide a significant disincentive to the completion of retrofits in the warehouse/storage space. 
 ESCOs tend to have little interest in working with industrial and warehousing clients. 
 The time requirements of planning and arranging for retrofits of multi-tenant warehouses can often be prohibitively large, since 

each tenant must be negotiated with separately.  

Note: (1) Impact analysis is based on an estimated energy efficiency retrofit cost for a pre-defined bundle of measures with a targeted energy reduction 
of 30% on the pre-1980 building stock in each segment. 
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Key Warehouse/Storage Segment Findings (2/2) 

Who are the decision makers 
and key influencers? 

Decision Makers 
 Publicly traded REITs controlled 8.5% of the warehouse market in the United States in 2003, the most recent year for 

which appropriate data was readily available. 
 The top-5 self storage (Public Storage, Extra Space, Sovran, U-Store-It, U-Haul) companies owned and operated 

4,750 self storage facilities, or about 10% of all facilities primarily used for self-storage (or 9.5% of all US facilities) as 
of 2009, the most recent year for which data is available. 

Influencers 
 Several industry associations have strong influence on standards, data collection, and education in this space; the 

Self Storage Association (SSA) represents 6,000 corporations that own more than 22,000 self storage facilities in the 
United States and internationally ((38% of the global total), while the International Warehouse Logistics Association 
(IWLA) represents the American and Canadian warehouse industry, and has more than 500 member companies that 
employ nearly 100,000 workers in North America. 

 REITs also serve as a key influencer in this market, with the capacity to reach and work with major their major tenants 
on key sustainability initiatives. 

What are the investment 
opportunities? 
 

 Research and document technologies and techniques proven to reduce energy consumption in warehouse structures; 
for example, ASHRAE has documented techniques required to reduce energy consumption to 30% below code in 
small warehouses in all  US climate zones. 

 Develop specialized tools to allow building owners and users to more accurately measure and manage warehouse 
energy use; ENERGY STAR is currently beta testing an excel based tool to fulfill this function. 

 Ensure that state policies incentivize utilities to work towards energy efficiency with their industrial customers. 

Definition  Buildings used to store goods, manufactured products, merchandise, raw 
materials, or personal belongings (such as self-storage). 
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Warehouse/Storage Segment:  
Highlighting Retrofit Requirements 

 
Source: Interview with Aaron Brinkley, Prologis Director of Sustainability; EIA CBECS 2003; : Self Storage Association, Fact Sheet, 2010; E-Source 
Companies, Improving Energy Efficiency in Warehouses, 2007;  OHcp/INC/COWS analysis. 

Warehouse 

% of Buildings  
Constructed  Pre-1980 (1) 

 38%, or approximately 228,000 buildings 

Illustrative “Quick Win” 
Retrofit Measures 

Lighting: 
 Remove lamps from light fixtures that have more lamps than are necessary. 
Door Seals: 
 Inspect and repair the seals around loading dock doors, particularly in refrigerated or heated warehouses. 
Controlling Outside Air Intake 
 Ensure that during unoccupied periods outside air is not heated and that scheduling controllers are set to bring in specific amounts of outside air at specific 

times, reducing the need for mechanical heating and cooling and therefore reducing demand for energy. 
Ventilation and Temperature Settings 
 Ensure that exhaust fans are only operational when warehouse building is occupied. 

Illustrative “Deep” Retrofit 
Measures 

Lighting: 
 Install fluorescent lighting, such as T8s or high efficiency T8s and ballasts in areas with low ceilings and high intensity discharge or fluorescent lighting in 

areas requiring clearance greater than 6 meters. 
 Install metal halide lighting with electronic ballasts in areas that experience more extreme temperatures. 
 Install occupancy sensors to dim (in the case of metal halide lighting) or turn off (in the case of fluorescent lighting) lamps in low occupancy spaces. 
Heating, Ventilation, and Air Conditioning 
 Installation of large, slow moving ceiling fans can increase the efficiency of both heating and cooling systems in large spaces such as warehouses. For 

example, pockets of warmer air can concentrate near warehouse ceilings in the winter.  
Additional Options for Refrigerated Warehouses 
 Install energy efficient motors in all compressors 
 Deploy properly sized evaporator coils with variable frequency drive controlled fans 
 Install adequate insulation in coolers and freezers 
 Install insulated cold-storage doors that open and close quickly and safely to reduce air infiltration into refrigerated areas when forklifts and people enter and 

exit. 
Other 
 Install green roofs on existing warehouses to reduce cost of heating and/or cooling. 

 

Other Building 
Considerations 

 Only 4% of buildings in the warehouse segment are government owned. 
 Nearly half of the square footage in the self-storage sub-segment was constructed in the last 15 years. 
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Warehouse/Storage Segment: Motivators 

Type Motivators 

Reduce costs of increasing energy 
intensiveness  

 As warehouses and warehouse owners shift from providing simple storage related activities to a broader suite of logistics services, the 
productivity and retention of employees becomes more important and the returns to more comprehensive building retrofits may increase. 

 In some warehouses the cost of energy can total 10% of gross warehouse revenues.  

Return on investment   Retrofits of warehouses that focus on lighting can take advantage proven technologies and usually result in paybacks of under three years 
due to the predictable and steady, round-the-clock use of many warehouse lighting systems.  

Tenant Attraction  Major firms with significant supply chain operations are very interested in occupying warehouses that both reduce costs and fulfill corporate 
responsibility and environmental stewardship priorities, and will give their business to warehouse landlords who execute retrofits. 

  
Source:  Pike Research, Energy Efficiency for Commercial and Public Buildings, 2010; Prologis High Efficiency Lighting Case Study; E-Source Companies, 
Improving Energy Efficiency in Warehouses, 2007; OHcp/INC/COWS analysis. 
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Warehouse/Storage Segment: Barriers 

Source: Interview with Aaron Brinkley, Prologis Director of Sustainability; Pike Research, Energy Efficiency for Commercial and Public Buildings, 2010; 
OHcp/INC/COWS analysis. 

Market Components Description Example 

Asset Valuation 
  

Attribute Market 
Access 

  

Building 
Technology 

  

Contractor Quality 
 Warehouse and storage facilities do not have access to the largest 

and most sophisticated energy efficiency contractors. 
 ESCOs tend not to be interested in operating in the Warehouse segment, instead 

devoting their efforts to institutional and government clients. 

Effective Marketing 
  

Financing 
 The “triple-net” structure of most industrial and warehouse leases 

make it difficult for landlords to legally access energy consumption 
data. 

 In situations in which the tenant is responsible for paying bills but the owner is 
responsible for property improvements, incentives are not aligned in a way that would 
allow retrofits to be completed easily. 

Information 
  

Information 
Technology 

  

Input Costs 
 The time requirements of planning and arranging for retrofits of 

warehouses can often be prohibitively large.  
 A multi-tenant warehouse can have more than 10 tenants, each of which must be 

worked with separately if any energy efficiency retrofit work is to be completed.  

Knowledge of 
Customers 

  

Policy Incentives 
  

Talent Supply Chain 
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Warehouse/Storage Segment: Key Decision 
Makers 

 
Source: Self Storage Association, Fact Sheet, 2010; The Investment Property Forum, Real Estate Investment Trusts, 2009; Denver Post, Prologis is a 
Global Player, 2008; OHcp./INC/COWS analysis. 

Description of Role/Lever Illustration of Market Share 

Decision Makers with High Market Leverage  

Real Estate Investment Trusts 
(REITs) 

 Several real estate investment trusts have a strong industrial property 
and warehouse focus 

 REITs provide capital programs, planning, development and property 
management services 
 

 Publicly traded REITs controlled 8.5% of the warehouse 
market in the United States in 2003, the most recent year 
for which appropriate data was readily available. 

 Prologis, America’s largest operator of warehouses even 
before a 2Q2011 merger with AMB, was active in 45 North 
American markets with holdings totaling 340.8 million 
square feet, and $20.2 billion in assets under management 
in 2008. 

Major Owners and Operators of Self-
Storage Facilities 

 Directly own and operate national self-storage chains 
 Provide franchise opportunities to outside operators and investors 

 The top-5 self storage (Public Storage, Extra Space, 
Sovran, U-Store-It, U-Haul) companies owned and 
operated 4,750 self storage facilities, or about 10% of all 
facilities primarily used for self-storage (or 9.5% of all US 
facilities) as of 2009, the most recent year for which data is 
available. 
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Warehouse/Storage Segment: Key Influencers 

Source: Self Storage Association, Fact Sheet, 2010; International Warehouse Logistics Association website;  OHcp/INC/COWS analysis. 

Description of Role/Lever Illustration of Market Share 

Influencers with High Market Leverage  

Industry Associations 
 

 Publicize best practices 
 Support industry networking 
 Represent their industry before other trade groups, the public, and 

governments. 

 The Self Storage Association (SSA) represents 6,000 
corporations that own more than 22,000 self storage 
facilities in the United States and internationally, or 38% of 
the total self storage facilities globally; this likely represents 
nearly all the major players in this space, since more than 
27.000 self storage companies own only a single facility. 

 The international Warehouse Logistics Association (IWLA) 
represents the American and Canadian warehouse 
industry, and has more than 500 member companies that 
employ nearly 100,000 workers in North America. 

Real Estate Investment Trusts  Real Estate Investment Trusts that lease their facilities to major 
corporations often function as a key influencer of the management of 
that facility, rather than a direct decision maker. 

 Publicly traded REITs controlled 8.5% of the warehouse 
market in the United States in 2003, the most recent year 
for which appropriate data was readily available. 
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Warehouse/Storage Segment: Key Decision 
Maker Example 

Case Study Significance Retrofit of two large-scale warehouse and storage facilities 
by a leader in the lighting industry 

Date 2008 

Total Size of Retrofit Project One million square feet 

Retrofit Project Cost per Building $319,500 per building 

Financing Mix unknown 

Key Participant Details 

Name/Description Project Involvement 

Customers  Osram Sylvania   Elected to retrofit two large  warehouses 
for energy efficiency 

Producers  Sylvania Lighting Services  Analyzed the needs of Sylvania’s 
warehouse operation and installed 
energy efficient lighting 

Financing 
Entities 

 N/A  

Other 
Intermediaries 

 N/A  

Building Stock 
Characteristics 

 1 million square feet of warehouse space divided 
between two large distribution centers 

Tenant 
Characteristics 

 Lighting equipment distributions centers 

Featured 
Measures 

 Conversion of HID lamps to T5 fluorescent lamps 
 Installation of motion sensors 
 Planned- Sylvania plans to install 20 ft wide ceiling 

fans in a future project to reduce the need for natural 
gas used to heat the facilities 

Impacts  3 million kWh saved annually 
 $200,000 saved annually 
 EPAct tax benefit of $191,730 
 $29,986 combined maintenance savings 
 Eliminating 5 million lbs of C02 emissions per year 

Source: Sylvania Lighting Services. Manufacturing/Warehouse Retrofit Case Study, 2008. 
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Warehouse/Storage Segment: Key Influencer 
Example 

Case Study Significance Retrofit of a massive distribution facility occupied by a major 
multinational health care firm 

Date 2007 

Total Size of Retrofit Project 830,000 square feet 

Retrofit Project Cost per Building Unknown 

Financing Mix Unknown 

Key Participant Details 

Name/Description Project Involvement 

Customers  Johnson and Johnson  Viewed demonstration of efficient 
lighting 

 Elected to implement and fund a lighting 
retrofit project 

Producers  Prologis  Developed and leased facility to 
Johnson and Johnson 

 Proposed and demonstrated efficient 
lighting techniques 

 Installed efficient lighting system 

Financing 
Entities 

 N/A  

Other 
Intermediaries 

 N/A  

Building Stock 
Characteristics 

 One 830,000 square foot distribution facility in 
California’s Inland Empire region 

Tenant 
Characteristics 

 Johnson and Johnson, a multinational manufacturer 
of pharmaceuticals, medical devices, and consumer 
health care firm. 

Featured 
Measures 

 Replacement of T5 lighting 
 Installation of day-lighting controls 
 Installation of motion sensors 

Impacts  Energy cost reduction of 70% 
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Warehouse/Storage Segment: Example Market 
Development Investment Opportunities 

Warehouse Segment Proposed / Led By Funded By Status 

Asset Valuation 
   

Attribute Market Access 
   

Building Technology 

 Research and document technologies and techniques proven to reduce 
energy consumption in warehouse structures; ASHRAE has 
documented techniques required to reduce energy consumption to 30% 
below code in small warehouses in all climate zones. 

 ASHRAE  Department 
of Energy 

Contractor Quality 
 

Effective Marketing 
   

Financing 
   

Information 
   

Information Technology 
 Develop specialized tools to allow building owners and users to more 

accurately measure and manage warehouse energy use; ENERGY 
STAR is currently beta testing an excel based tool to fulfill this function. 

 ENERGY STAR  Department 
of Energy 

Input Costs 
   

Knowledge of Customers 
   

Policy Incentives 
 Ensure that state policies incentivize utilities to work towards energy 

efficiency with their industrial customers. 
 Prologis  N/A 

Talent Supply Chain 
   

Source: Department of Energy, Energy Star Portfolio Manager Overview, 2011; Department of Energy, Improving the Energy Performance of New and 
Existing Commercial Buildings, 2010; ASHRAE, Energy Design Guide for 30% Energy Savings, 2010; OHcp/INC/COWS analysis. 

Proposed 

In progress 

Complete 

Key 
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Institutional Segment Descriptions 

Education Health Care(1) Public Order  
& Safety Worship 

Institutional 

 Buildings in which the 
primary activity is education. 
The segment includes 
preschools, daycare 
centers, K-12 public & 
private schools, classroom 
buildings on college or 
university campuses, and 
buildings used for career or 
vocational training. 

Note: EIA does not include an “Institutional” category. Institutional buildings broken out for the purpose of this analysis are grouped by EIA within the 
Commercial category. (1) The EIA does not classify nursing homes, assisted living centers, or other residential care facilities as healthcare buildings. 
These buildings are included in the Lodging segment. 
Source: Energy Information Administration (EIA). 

 Buildings in which the 
primary activity is the 
diagnosis or treatment of 
people or animals. This 
segment includes hospitals, 
inpatient and outpatient 
rehabilitation centers, other 
outpatient health care 
clinics, and veterinary 
facilities. 

 Buildings in which the 
primary activity is religious 
worship. This segment 
includes chapels, churches, 
mosques, synagogues, and 
temples. 

 Buildings in which the 
primary activity is the 
preservation of law and 
order or pubic safety. This 
segment includes police 
stations, fire stations, jails, 
penitentiaries, courthouses, 
and probation offices. 
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Institutional Segments: Share of 
Building Stock & Energy Consumption 

Note: (1) Energy consumption is delivered consumption; excludes primary (off-site) consumption. 
Source: EIA 2003 CBECS; Lawrence Berkeley National Labs, Public and Institutional Markets for ESCO Services: Comparing Programs, Practices, 
and Performance, March 2005; OHcp/INC/COWS analysis. 

Education 

Health Care 

Public Order 
& Safety 

Worship 

 Education buildings make up 55% of total floor space in the Institutional category, but consume only 48% of the total energy. The energy intensity of 
education buildings is 13% lower than the institutional category average. This may stem from the fact that the traditional education segment calendar is 
only 9 months or less, beginning in August or September and ending in May or June - not because educational buildings are more energy efficient than 
others in the Institutional category. 

Square Footage  
(Bn sq. ft.) 

Total: 18 

18% 

21% 

55% 6% 
X 

Energy Intensity  
(KBtu per sq. ft.) 

Weighted Average: 95 

Energy Consumption 
(Quads)(1) 

Total: 1.7 

= 
83 

188 

116 

44 35% 

10% 
7% 

48% 

Key: 

Education 
Health Care 

Public Order & Safety 

Worship 
Institutional average 

 Health care buildings make up 18% of total floor space in the Institutional category, but consume 35% of the total energy. The energy intensity of 
health care buildings is 98% higher than the institutional category average, due to hospitals’ unique operating practices: 1) long operating hours relative 
to other types of buildings and 2) hospitals in the U.S. are required to bring in 100% outside air (rather than recycle indoor air) in certain areas 3) use of 
specialized equipment. 

 Worship buildings make up 21% of total floor space in the Institutional category, but consume only 10% of the total energy. The energy intensity of 
worship buildings is 54% lower than the institutional category average. This may stem from the fact that worship buildings are only operating for an 
average of 32 hours per week. 

 Public order and safety buildings make up 6% of total floor space in the Institutional category, and consume 7% of the total energy. The energy 
intensity of public order and safety buildings is 22% higher than the institutional category average.  
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Institutional Segments: Share of Energy Spending 

Note: (1) Energy consumption is delivered consumption; excludes primary (off-site) consumption. 
Source: EIA 2003 CBECS; OHcp/INC/COWS analysis. 

Education 

Health Care 

Public Order 
& Safety 

Worship 

Energy Consumption 
(Quads)(1) 

Total: 1.7 

35% 

10% 

48% 

7% 
X 

Fuel Prices and Use 
(cents per KBtu) 
Category Average: 1.4 Energy Expenditures 

($Bn) 

Total: $24 

= 

1.46 1.25 1.52 1.51 

 Energy expenditures in the education segment account for 50% of  energy expenditures within the institutional category, which closely reflects 
the segment’s relative energy consumption. Any variation is most likely attributable to the different proportions of fuel types used by each 
segment, some of which are more expensive than others. 

Electricity 

District 
Heat 
Fuel Oil 

Natural 
Gas 

33% 

6% 
16% 

45% 

48% 

2% 

49% 

0% 
61% 

0% 
9% 

31% 

38% 

11% 
0% 

51% 

1.14 

0.80 

0.76 

2.33 

Cost of Fuel 
 

Fuel Use 

Key: 

Education 
Health Care 

Public Order & Safety 

Worship 
Institutional average 

 Energy expenditures in the health care segment account for 31% of  energy expenditures within the institutional category, which closely reflects 
the segment’s relative energy consumption. Any variation is most likely attributable to the different proportions of fuel types used by each 
segment, some of which are more expensive than others. 

 Energy expenditures in the worship segment account for 10% of  energy expenditures within the institutional category, which reflects the 
segment’s relative energy consumption.  

31% 

10% 
8% 

50% 

 Energy expenditures in the public order and safety segment account for 7% of  energy expenditures within the institutional category, which 
closely reflects the segment’s relative energy consumption.  
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Institutional Segments: Energy Use Characteristics 

Consumption  
(trillion Btu) 

163 

126 

593 

820 
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60% 7% 3% 
2% 

10% 
2% 

4% 
1% 

10% 

43% 8% 8% 12% 14% 2% 2% 10% 
1% 

1% 

38% 7% 7% 16% 18% 2% 

2% 
<1% 

9% 2% 
1% 

47% 10% 10% 7% 14% 
1% 

2% 

<1% 

4% 5% 

Note: Because the EIA withheld data whenever the Relative Standard Error was greater than 50% or fewer than 20 buildings were sampled, some 
segments do not have energy consumption broken down into all 10 usage types. Additionally, percentages may not sum to 100% due to rounding.  
Source: EIA 2003 CBECS; OHcp/INC/COWS analysis. 
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Institutional Segments:  
Additional Energy Use Characteristics 

Note: (1) Data for Education building types taken from EIA‘s 1999 Commercial Building Energy Consumption Survey. (2) Numbers may be skewed because the EIA did not have 
a statistically significant estimate for Other Education Energy Consumption. (3) Inpatient buildings include hospitals and inpatient rehabilitation. Inpatient facilities are defined by 
having at least some overnight patients. (4) Outpatient buildings include medical offices, clinics, outpatient rehabilitation facilities, and veterinary facilities. Outpatient facilities are 
defined by having no overnight patients. (5) Refers to HVAC zoning (i.e., individual temperature controls in different rooms or spaces). 
Source: EIA 2003 CBECS; EIA 1999 CBECS;  Innovologie for U.S. Department of Energy, Who Plays and Who Decides: The Structure and Operation of the Commercial 
Building Market, 2004; U.S. Department of Energy, Buildings Energy Data Book, March 2011; Pike Research, Energy Efficiency for Commercial and Public Buildings, 2010; 
Michael Kreigh, LEED Accredited Professional for the Pratt Center for Community Development, Sustainable Houses of Worship: Converting Religious Institutions into Beacons 
of Sustainability, 2011; DOE – Office of Energy Efficiency and Renewable Energy, Hospitals Pulling the Plug on Energy-Wasting Electric Equipment Procedures, March 2011; 
OHcp/INC/COWS analysis. 

Education Health Care Worship 

Additional 
Characteristics 
     

Sq. Footage (1) Energy Consumption (1) (2) Inpatient (3) Outpatient(4) 

 Idiosyncratic patterns of energy 
use given large spaces and 
differing daily uses (e.g., a 
sanctuary may be filled one day 
per week but not used on other 
days) 

 Buildings that are not zoned(5) will 
have much higher energy use 
than necessary; schools and 
offices in worship buildings may 
operate all week long, but if 
buildings are not zoned, all 
spaces in the building, including 
the space for large gatherings, 
will be heated or cooled 
unnecessarily 

 

K-12 
Higher Education 
Preschool / Daycare 
Other Education 
 

 76% 
 14% 
 6% 
 5% 

 68% 
 28% 
 4% 
 0% 

Number of buildings 
Square footage 
Energy Consumption 
Avg. sq. ft. per building 
Energy intensity 

 6% 
 60% 
 80% 
 241 
 249 

 94% 
 40% 
 20% 
 10 
 95 

 Private institutions have lower energy use intensities than public 
institutions 

 K-12 schools have a lower energy intensity than higher education 
buildings 

 Typical school building is occupied only 44 hours per week 
 No sub-metering in higher education 

 Energy use intensity in the inpatient sub-segment is 
2.6x higher than in the outpatient sub-market 

 Inpatient buildings are much larger; they account for 6% 
of buildings, but 60% of floor space in the segment 

 Hospital medical equipment is one of the largest 
categories of energy consumers, according to the U.S. 
Department of Energy; it includes patients monitoring, 
diagnostic, medical imagine, X-ray, surgical, 
therapeutic, life-support, and laboratory devices 

 Plug loads at hospitals are also affected by cooking, 
laundry, and office equipment 
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Institutional Segments: Tenant Characteristics (1/2) 

Note: Percentages may not sum to 100 due to rounding and/or estimation error. (1) As defined by student enrollment. (2) Calculated using assumption 
that the ratio of schools to buildings is 1:1.  
Source: EIA 2003 CBECS; National Center for Education Statistics, Characteristics of the 100 Largest Public Elementary and Secondary School 
Districts in the United States: 2008-2009; Innovologie for U.S. Department of Energy, Who Plays and Who Decides: The Structure and Operation of the 
Commercial Building Market, 2004; OHcp/INC/COWS analysis. 
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Education Health Care 

Segment Description  Buildings used for academic or technical instruction, such as K-12 schools and 
classroom buildings on university campuses. Preschool and daycare facilities are also 
included 

 Buildings used as diagnostic and treatment facilities for inpatient and outpatient 
care. Medical offices are included if they include any type of diagnostic medical 
equipment. 

Number of Buildings 
(thousands) 

 386  129 

     Public (% of total)  63%  5% 

     Private (% of total)  37%  95% 

Occupant/User Types      Total Fuel 
 # of Buildings   Consumption  
Building type (thousands) % of Total (trillion Btu) % of Total 
College/University   34  9%  221  27% 
K-12   245  63%  525  64% 
– Elementary/Middle  177  46%  324  40% 
– High School  68  18%  201  25% 
Pre-School/Daycare   56  15%  26  3% 
Other Classroom Education   51  13%  48  6% 
Total  386  100%  820  100% 
 

     Total Fuel 
 # of Buildings   Consumption 
Building type (thousands) % of Total  (trillion Btu)  % of Total 
Inpatient   8  6%  475  80% 
Outpatient  121  94%  119  20% 
– Office (Diagnostic)  54  42%  28  5% 
– Clinic/Other Outpatient  66  51%  91  15% 
Total  129  100%  594  100% 

 
 

 

Concentration of Market  The largest(1) 100 public K-12 school districts represent less than 1% of all school districts 
in the U.S., but are responsible for the education of over 22% of all public school students 

 The largest(1) 100 public K-12 districts average 169 buildings(2) per district; the nationwide 
average is 6 

 California, Florida, and Texas account for 45 of the 100 largest(1) public K-12 districts 
 The 120 largest(1) post-secondary institutions enroll over 20% of all students enrolled in 

post-secondary institutions – these institutions represent less than 2% of the total (9,632 
post-secondary institutions) 

 The ten largest privately owned hospital chains own approximately 14% of all US 
registered hospitals, with the largest private owner, Hospital Corporation of America 
(HCA), owning 7.5x as many hospitals as the tenth largest, Mercy Health Services; 
in 2000, HCA owned 224 and Mercy Health Services owned 30 

 Federal hospitals are mostly run by the Department of Veterans Affairs (the VA); the 
VA operated 173 acute care hospitals in 2000, making it the 2nd largest hospital 
chain behind HCA 
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Institutional Segments: Tenant Characteristics (2/2) 

Note: Percentages may not sum to 100 due to rounding and/or estimation error. (1) Data withheld by EIA because the Relative Standard Error was 
greater than 50% or fewer than 20 buildings were sampled. (2) No responding cases in CBECS sample. (3)  As defined by the Census; states included 
are Alabama, Arkansas, Delaware, Florida, Georgia, Kentucky, Louisiana, Maryland, Mississippi, North Carolina, Oklahoma, South Carolina, 
Tennessee, Texas, Virginia, and West Virginia. The District of Columbia is also included. 
Source: EIA 2003 CBECS; National Center for Education Statistics, Characteristics of the 100 Largest Public Elementary and Secondary School 
Districts in the United States: 2008-2009; Innovologie for U.S. Department of Energy, Who Plays and Who Decides: The Structure and Operation of the 
Commercial Building Market, 2004; OHcp/INC/COWS analysis. 

I. Introduction 
II. Residential 
III. Commercial 
IV. Institutional 
V. Appendix 

Public Order & Safety Worship 

Segment Description  Buildings used for purposes of preservation of law and order or pubic safety. This 
includes police stations, fire stations, jails, penitentiaries, courthouses, and probation 
offices. 

 Buildings used for religious purposes. This includes chapels, churches, mosques, 
synagogues, temples, etc. 

Number of Buildings 
(thousands) 

 71  370 

     Public (% of total)  66%  N/A (2) 

     Private (% of total)  N/A (1)  100% 

Occupant/User Types      Total Fuel 
 # of Buildings   Consumption  
Building type (thousands) % of Total (trillion Btu) % of Total 
Fire/Police Station  53  75%  30  24% 
Other Public Order   17  24%  96  76% 
Total  71  100%  126  100% 
 

 Breakdown by occupant/user types not available. 

Concentration of Market  Governments own 66% of the buildings and 89% of the floor-space in this segment.  43% of worship buildings are in the South (3) 
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Institutional Category: 
Education Segment 

Education 
 Key Findings 
 Highlighting Retrofit Requirements 
 Reviewing the Motivators & Barriers 
 Identifying Decision Makers & Key 

Influencers 
 Characterizing Type & Status of 

Investment Opportunities 
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Key Education Segment Findings (1/2) 

Note: (1) Impact analysis is based on an estimated energy efficiency retrofit cost for a pre-defined bundle of measures with a targeted energy reduction of 
30% on the pre-1980 building stock in each segment. (2) Most recent update from the EIA 1999 Commercial Building Energy Consumption Survey (3) As 
defined by student enrollment (4) Excludes ARRA funding (5) Among other things, a high performance school is healthy, comfortable, energy efficient, 
easy to maintain and operate, safe and secure, and adaptable, according to the Collaborative for High Performance Schools. 

Definition  Buildings used for academic or technical instruction, such as K-12 schools and 
classroom buildings on university campuses.; preschool and daycare facilities 
are also included 

Key Takeaways  K-12 schools is the largest building type within the education segment, accounting for 76% of square footage and 68% 
of energy consumption.(2) 

 There is a concentrated market within this building type; the largest(3) 100 public school districts represent less than 
1% of all school districts in the U.S., but are responsible for the education of over 22% of all public school students. 

 K-12 education is primarily a State and local responsibility in the U.S.; 73% of capital outlay expenditures for K-12 
public schools were funded by local school districts between 2008 and 2009.(4) 

What is the potential for impact 
in this segment?(1) 

 As the largest energy user in the Institutional category, the Education segment presents the largest opportunity for 
energy savings and reduction of GHG emissions; the potential impact is 149 TBtu in annual energy savings, a GHG 
reduction of 302. million tons of CO2, and the creation of 211 thousand jobs. 

 Total investment required is $12.6 billion. 

How large is the market 
segment and what are its 
energy efficiency 
characteristics? 

 The education segment has 386 thousand buildings and covers 9.9 billion square feet of floor space. 
 The energy intensity of education buildings is 13% lower than the institutional category average. This may stem from 

the fact that the traditional education segment calendar is only 9 months or less, beginning in August or September 
and ending in May or June - not because educational buildings. 

What are the motivators that 
inspire action? 

 Given the tight budgets at K-12 public schools, reduced operating costs are a strong motivator, but school-level 
decision makers will only be motivated by this benefit if utility bill savings do not reduce schools’ operating budgets in 
the following year. 

 Improved learning environments for students and working environments for teachers; research indicates that students 
and teachers benefit from learning and working in high performance schools(5) through increased productivity and 
reduced rates of illness and absenteeism. 

What are the key barriers to 
market development? 

 Several key barriers in the education segment are related to funding, including:   
– Tight credit, difficult to finance projects 
– Regulatory and accounting barriers between endowment, capital budget, and operations budget 
– Financial incentive at the school level may not exist if energy savings are returned to states’ general funds 

 School-level decision makers are also unaware of programs that exist which encourage energy efficiency retrofits. 
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Key Education Segment Findings (2/2) 

Who are the decision makers 
and key influencers? 

Decision Makers 
 K-12 public schools and school districts represent the largest group of key decision makers in the education segment; 

there are 17,953 districts in U.S. public school system and 100,713 public schools. 
Influencers 
 Many non-profits and foundations work to promote energy efficiency, fewer with a sole focus on K-12 schools, and  

even fewer with a national focus on BRIM development. 
 Non-profits and membership associations have slightly more leverage in the post-secondary market due to its relative 

size (there are approximately 4,587 post-secondary degree-granting(1) institutions in the U.S.); The Association for the 
Advancement of Sustainability in Higher Education (AASHE) has 839 colleges and universities as members and the 
American College & University Presidents' Climate Commitment (ACUPCC) initiative has 677 signatories to date. 

What are the investment 
opportunities? 
 

 Investment opportunities suggested in public literature predominantly relate to raising awareness among school- and 
district-level decision makers about the benefits of energy efficiency retrofits and any state and utility programs 
designed to help them finance and implement recommended measures. 

Definition  Buildings used for academic or technical instruction, such as K-12 schools and 
classroom buildings on university campuses; preschool and daycare facilities 
are also included 

Note: (1) Degree-granting status is defined by whether or not the institution awarded at least one associate or higher degree in the previous year. 
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Education Segment:  
Highlighting Retrofit Requirements 

Note: (1) 1980 is a commonly used break point used in energy use analyses by the DOE and other authoritative sources. 
Source: EIA 2003 CBECS; Pike Research, Energy Efficiency for Commercial and Public Buildings, 2010; General Accounting Office (GAO), Condition of 
America’s Schools,1995; DOE – Office of Energy Efficiency and Renewable Energy, EnergySmart Schools Tips: Retrofitting, Operating, and Maintaining 
Existing Buildings; Neighborhood Energy Efficiency Development Project, Energy Management Guide for Schools, 2007; DOE – Office of Energy 
Efficiency and Renewable Energy, Hospitals Realize Paybacks from Retrofits and O&M Solutions, 2010; OHcp/INC/COWS analysis. 

Education 

% of Buildings  
Constructed Pre-1980 (1) 

 61% 

Illustrative “Quick Win” Retrofit Measures Lighting:  
 Install energy efficient lighting and LED exit signs 
HVAC:  
 Upgrade to programmable thermostats 
 Replace ducts, pipe insulation, and steam traps as needed 
 Install an economizer 
Building Envelope:  
 Re-caulk and weather-strip windows 

Illustrative “Deep” Retrofit Measures Lighting:  
 Install lighting controls to decrease wasted lighting energy 
 Daylighting retrofits 
HVAC:  
 Replace or refurbish boilers and switch from central to modular system 
Water Heating:  
 Replace storage water heaters with tankless water heaters 
Building Envelope:  
 Install double-paned or low-e coating windows 
 Upgrade the roof by increasing reflectivity, or installing vegetation, or upgrading insulation 
 Purchase ENERGY STAR equipment 

Other Building Considerations  Value of deferred maintenance in the education segment is $70 to $100 billion 
 41% of public K-12 schools in GAO’s nationally representative stratified random sample reported unsatisfactory energy 

efficiency 
 GAO’s report indicates that one-third of public K-12 schools need major repair or replacement of at least one building; another 

40% need to repair or replace one or more building features 
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Education Segment: Motivators 

Note: (1) As defined by student enrollment. (2) Calculated using assumption that the ratio of schools to buildings is 1:1. (3) The $12 million revolving loan 
fund provides up-front capital for projects that reduce Harvard’s environmental impact.  
Source: National Center for Education Statistics, Characteristics of the 100 Largest Public Elementary and Secondary School Districts in the United 
States: 2008-2009; Innovologie for U.S. Department of Energy, Who Plays and Who Decides: The Structure and Operation of the Commercial Building 
Market, 2004; Harvard University Website, 2011; the U.S. Department of Energy; Gregory Kats, A Capital E Report - Greening America’s Schools: Costs 
and Benefits, 2006; The Funders’ Network, Green Design and Practice in the Development of Buildings and Neighborhoods, 2007; Rocky Mountain 
Institute and Health Care Without Harm, Design for Health, 2005; National Renewable Energy Laboratory; OHcp/INC/COWS analysis. 

Type Motivators 

Concentrated Market  The largest(1) 100 public K-12 districts average 169 buildings(2) per district; the nationwide average is 6. The 120 largest(1) 

post-secondary institutions enroll over 20% of all students enrolled in post-secondary institutions – these institutions 
represent less than 2% of the total 

Stable Tenants in Old and Large 
Buildings 

 Conditions are “ideal” for performance contracting 

Return on Investment  Harvard University’s Green Campus Loan Fund(3) has loaned out $11.5 million to 153 projects with a median ROI of 27% 

Feasible Payback Periods  Three case studies provided by the DOE’s EnergySmart Schools show payback periods of less than 8 years for energy 
efficiency measures in new construction projects, based on the incremental costs incurred for the energy efficiency 
measures over the baseline cost estimate 

Better Learning Environments for 
Students and Working 
Environment for Teachers 

 Daylighting has been shown to improve academic performance; higher indoor environmental and air quality could reduce 
absenteeism 
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Education Segment: Barriers 

Source: Pike Research, Energy Efficiency for Commercial and Public Buildings, 2010; The National Conference of State Legislatures, Energy-Efficient 
Schools: Policies and Opportunities, 2003; U.S. Department of Energy; OHcp/INC/COWS analysis. 

Market Components Description Example 

Asset Valuation 
 Difficult for stakeholders and voters to quantify non-energy benefits 

(e.g., decreased absenteeism and improved academic performance) 
 A case study from the Department of Energy’s EnergySmart Schools Program 

states that “no real quantitative analysis” is available to support non-energy benefits 

Attribute Market Access 
  

Building Technology 
  

Contractor Quality 
  

Effective Marketing 
 Facilities managers deterred by perceptions of additional 

administrative burden and paperwork 
 Under some state reimbursement programs, school officials have to document the 

price comparison between efficient equipment and standard equipment 

Financing 
 Tight credit, difficult to finance projects 
 Regulatory and accounting barriers between endowment, capital 

budget, and operations budget 

 Chicago Public Schools faces a $720 million deficit  for the next school year 
 Savings in operational budgets disappear in subsequent years, leaving the cost 

savings unavailable for reinvestment 

Information 

 Energy efficiency measures considered “additional expenses” by 
taxpayers / voters, despite long-term financial viability 
 
 

 School decision-makers unaware of programs that exist which 
encourage energy efficiency retrofits 

 Most campus utilities are not sub-metered by buildings, so energy 
costs cannot be monitored by individual buildings 

 In Rhode Island, the Foster-Glocester Regional School District encountered 
significant opposition to the energy efficient enhancements that were incorporated 
into new construction financing, even though the add-ons were clearly financially 
viable 

 A survey conducted by National Conference of State Legislatures reports lack of 
sufficient information about the benefits of energy efficient measures and utility and 
government incentives 

Information Technology 
  

Input Costs 
  

Knowledge of Customers 
  

Policy Incentives 

 Legislation or policies that mandate low construction costs 
 

 Financial incentive at the school level may not exist if energy savings 
are returned to states’ general funds 

 Florida’s School Infrastructure Thrift Program offers schools direct financial 
payments in they build school inexpensively 

 In Nevada, savings on utility bills cannot be reinvested in other school programs; the 
money is simply returned to the state’s general fund 

Talent Supply Chain 
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Education Segment: Key Decision Makers 

Description of Role/Lever Illustration of Market Share 

Decision Makers 

K-12 Public Schools(1) and 
School Districts 

 To raise capital funds, fiscally independent school districts identify a 
need, estimate cost, then go to voters in a bond referendum to 
request an increase in taxes to repay the bond (almost 90% of school 
districts are fiscally independent and can levy their own taxes to 
support schools) 

 At least 37 states provide some funding for local school district capital 
outlays (more details below in Influencers section; see State 
Governments) 

 School districts can also apply for state, federal, and philanthropic 
grants when available 

 17,953 districts in U.S. public school 
system(2) 

 100,713 public schools 
 The largest(3) 100 public K-12 school districts 

represent less than 1% of all school districts 
in the U.S., but are responsible for the 
education of over 22% of all public school 
students 

K-12 Private Schools 
 

 Private schools can use tuition and endowment funds to finance 
capital projects  

  33,740 private schools in the U.S. 
 

Post-Secondary Institutions 
 

 Post-secondary institutions can fund capital projects using internal 
financing (e.g., tuition increases, endowment funds, or, in the case of 
public universities, from the budget provided by the state) or external 
financing (e.g., commercial leases, commercial loans, bonds)  

 The 120 largest(3) post-secondary institutions 
enroll over 20% of all students enrolled in 
post-secondary institutions; these institutions 
represent less than 2% of the total number; 
all but 9 are public; 8 of the 9 private are 
nonprofit institutions 

Note: (1) Charter schools are public. (2) Includes the 50 states, District of Columbia, Puerto Rico, the Bureau of Indian Education, the Department of 
Defense dependents schools (overseas and domestic), and the four outlying areas (America Samoa, Guam, the Commonwealth of the Northern Mariana 
Islands, and the U.S. Virgin Islands. (3) As defined by student enrollment.  
Source: National Center for Education Statistics, Characteristics of the 100 Largest Public Elementary and Secondary School Districts in the United 
States: 2008 – 2009; National Center for Education Statistics, Characteristics of Private Schools in the United States, 2009; 21st Century School Fund, 
State Capital Spending on PK-12 School Facilities, 2010; the American College & University Presidents' Climate Commitment (ACUPCC); 
OHcp/INC/COWS analysis. 
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Education Segment: Key Influencers (1/3) 
This image cannot currently be displayed.

Note: (1) See Appendix for more details.  
Source: The Bond Buyer; Lawrence Berkeley National Labs, Review of U.S. ESCO Industry Market Trends: An Empirical Analysis of Project Data, 2005; 
Lawrence Berkeley National Labs, A Survey of the U.S. ESCO Industry: Market Growth and Development from 2008 to 2011, 2010; 21st Century School 
Fund, Federal Spending on PK-12 School Facilities, 2010; the U.S. Department of Energy; the Rhode Island Health and Educational Building 
Corporation; Clinton Foundation, Kresge Foundation; OHcp/INC/COWS analysis. 

Description of Role/Lever Illustration of Market Share 

Influencers 

Banks  Originate, distribute, and hold school district debt; common 
structures used for retrofit style investments include long 
term bonds, serial bonds, and capital leasing 

 Commercial banks held  $246.1 billion of municipal debt in 2010, or 8.4% of all outstanding 
municipal debt 

 

Energy Service 
Companies 
(ESCOs) 

 Develop, install, and arrange financing for projects 
designed to improve the energy efficiency and 
maintenance costs for facilities 

 Public and institutional markets – federal, state, and local governments, K-12 schools, 
universities and colleges, and hospitals  – accounted for about 84% of ESCO industry 
revenues in 2008 ($3.4 billion) 

 In a sample of 771 institutional sector projects analyzed by Lawrence Berkeley National 
Labs, approximately 50% of the sample projects were for K-12 schools (37%) and 
universities and colleges (13%) 

Federal 
Government (K-12) 
 

 The Federal Government, through several federal 
agencies, provides grants that are dedicated or eligible for 
use to improve PK-12 public school facilities(1) 

 The Federal Government also provides tax and finance 
benefits such as tax-credit bond programs(1) 

 Government agencies, such as the Department of Energy, 
provide tool and resources to help decision makers (e.g., 
EnergySmart Schools Program)   

 Federal Grants represent less than one tenth of 1% of capital outlay expenditures for PK-12 
public school districts (excluding ARRA) and are primarily earmarked for specific imperatives 
(e.g., schools on Indian lands and schools for children of military personnel) 

 Qualified Zone Academy Bonds, administered by the Internal Revenue Service, allow 
school districts serving low-income students to issue tax-credit bonds that save on interest 
costs for financing school renovations and repairs; $800 M allocated in 2010, but only 30% 
was utilized as of September 2010 

Foundations 
(higher education) 
 

 Foundations  promoting energy efficiency in higher 
education  aim to establish environmental conservatism as 
an institutional objective within post-secondary institutions 
and encouraging those institutions to become community 
models for sustainability 

 The William J. Clinton Foundation's Climate Initiative (CCI) has partnered with the ACUPCC 
to increase the number of energy efficiency retrofits in U.S. colleges and universities by 
created a best practice toolkit for financing 

 The Kresge Foundation awards facilities capital as a challenge grant to help nonprofit 
organizations, including universities, to build their base of private financial support as they 
conduct capital campaigns to renovate their facilities; challenge grants are only given if 
proposed projects are seeking silver lever or higher LEED certification 

Foundations (K-12) 
 

 Foundations provide support for capital projects in public 
schools, most notably charters, as part of a larger initiative 
to graduate all students college-ready; expanding the 
capacity of charter networks is one way in which 
foundations have been moving toward this goal 

 Bill & Melinda Gates Foundation provided $30 million in credit support agreement to help 
secure $300 million in tax-exempt bond issuance; agreement represented the first time a 
private foundation had backed charter school facility bonds at this scale 

 Bill & Melinda Gates Foundation and Charles and Helen Schwab Foundation both provided 
$8 million in unfunded guarantees to back bond financing for facilities that will serve more 
than 4,000 new students in the high-performing Aspire Public Schools system. 
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Description of Role/Lever Illustration of Market Share 

Influencers 

Local Agencies  Local agencies can provide expertise on 
planning, design, and construction of school 
buildings if capacity or expertise does not 
exists within the local school district 

 Local agencies can also provide oversight for 
district departments managing large 
construction projects 

 The Chicago Public Buildings Commission(1) (the PBC) plans, designs, and manages public construction 
projects; under the Modern Schools Across Chicago (MSAC) Program, the PBC is authorized to spend 
approximately $1 billion on 17 new schools and 2 major school renovations;  MSAC project are funded 
using Chicago Public Schools General Obligation bonds and Tax Increment Financing Bonds 

 The School Construction Bond Oversight Committee is an all-volunteer group, appointed by the Board 
of Education, with a mission to oversee the expenditure of money for the construction, repair, and 
modernization of schools by the Los Angeles Unified School District(2) (LAUSD) and to communicate 
with the Board of Education and the public; the Facilities Services Division of LAUSD is actually 
responsible for the  design, construction, maintenance, and modernization of all LAUSD facilities, 
including projects  that are part of the current $19.5 billion multi-year bond funded capital improvement 
program 

Non-profits (All) 
 

 The majority of non-profits focused on energy 
efficiency in education are focused on 
providing resources, tools, professional 
development, and networks of support to 
enable education institutions to promote 
energy efficiency; often through incorporation 
into a curriculum 

 The U.S. Green Building Council (USGBC) -creator of the Leadership in Energy and Environmental 
Design (LEED) rating system - has formed the Coalition for Green Schools to create programs, 
resources and partnerships to accelerate the transformation of schools and campuses; as of late 2009, 
some 4,300 LEED projects were registered or certified on college campuses; as of October 2010, there 
were 2,120 K - 12 schools with LEED certified or registered projects 

Non-profits (higher 
education) 
 

 3 non-profits have provided coordination and support for the American College & University Presidents' 
Climate Commitment (ACUPCC): the Association for the Advancement of Sustainability in Higher 
Education (AASHE), ecoAmerica, and Second Nature 

 The ACUPCC provides a framework and support for America's colleges and universities to implement 
comprehensive plans in pursuit of climate neutrality; AASHE had 1,088 members at the end of 2010; 
839 were colleges and universities 

 Second Nature has worked with over 500 colleges and universities to help make the principals of 
sustainability fundamental to every aspect of higher education 

Non-profits (K-12) 
 

 The Green Schools Alliance is an alliance of public and private K-12 schools that brings together all 
members of the school community with NGOs and government partners to develop sustainability 
programs; nearly 2,000 schools in 36 states and 10 countries are members; 41 school districts with over 
1.6 million students have committed to using The Collaborative for High Performing Schools (CHPS) 
high performance building standard, or using CHPS resources 

 Organizations such as NCB Capital Impact and the Illinois Facilities Fund have loaned money, $463 
million and $64.4 million, respectively, to public schools for facilities financing 

Note: (1) Chicago Public Schools  is the fourth largest school district in the U.S. public school system (2) The Los Angeles Unified School District is the 
second  largest school district in the U.S. public school system. 
Source: The Chicago Public Buildings Commission, Los Angeles Unified School District - Facilities Services Division; The U.S. Green Building Council; 
ACUPCC; AASHE; Second Nature; The Green Schools Alliance; NCB Capital Impact; Illinois Facilities Fund; OHcp/INC/COWS analysis. 
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Description of Role/Lever Illustration of Market Share 

Influencers 

State Governments 
(K-12) 
 

 Debt limits for school districts are closely regulated by states 
 States can require school boards and administrators to 

consider energy efficiency in all capital investment decisions 
 State funding for capital outlay can take the form of bond 

repayment subsidies, grants, credit enhancement (co-signing 
loans), or allocated tax dollars 

 13 states and the District of Columbia paid over 50% of the capital outlay facility costs 
incurred by local school districts; 12 states paid between 20% and 50%; 14 provided 
less than 20%; 11 states contributed nothing  

Illustrative Examples 
 The Texas Education Agency’s Bond Guarantee Program guarantees bonds that are 

properly issued by the school district; the guarantee has received AAA ratings from the 
major bond rating services and replaces the need for private bond insurance 

 The Rhode Island Health and Education Building Corporation(1) provides non-profit 
educational and healthcare providers with access to affordable capital financings for 
their capital projects through the sale of tax-exempt bonds 

Utilities  Produce, distribute, market, sell, and trade power and fuel  Utilities in 49 states (with Delaware as the sole exception) offer rebates or loans that 
support energy efficiency work.  

 Utilities in 13 states offer grants  supporting energy efficiency related work 
 Utility ratepayor funded energy efficiency programs totaled $4.3 billion in 2009(2) 

Note: (1) Rhode Island school districts are fiscally dependent, meaning they do not have their own taxing authority to raise funds for capital outlay (2) 
Utility ratepayor funded energy efficiency programs include programs funded through charges included in customer rates or otherwise via some type of 
charge on customer utility bills. This includes both utility-administered programs and “public benefits” programs administered by other entities. 
Source: 21st Century School Fund, State Capital Spending on PK-12 School Facilities, 2010; The Texas Education Agency; The Rhode Island Health 
and Educational Building Corporation; American Council for an Energy–Efficient Economy, The 2010 State Energy Scorecard, 2010; OHcp/INC/COWS 
analysis. 
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Education Segment: Key Decision 
Maker Example 

Case Study Significance The Rochester City School District is an urban district with 
scarce capital that successfully engaged an ESCO to 
complete district-wide energy efficiency retrofits. 

Date 2004 

Total Size of Retrofit Project 52 buildings 

Retrofit Project Cost per Building ~$395K 

Financing Mix Total project budget = $20.56 millions 
~$20 million Guaranteed Energy Savings Performance 
Contract with Wendel Energy Services 
~$1 million in financial incentives from NYSERDA’s New 
York Energy $mart program  

Source: NYSERDA; Wendel Energy Services; Princeton Energy Resources International, HPowell Energy Associates, and Alliance to Save Energy for 
DOE EERE, School Operations & Maintenance: Best Practices for Controlling Energy Costs, 2004; OHcp/INC/COWS analysis. 

Key Participant Details 

Name/Description Project Involvement 

Customers  The Rochester City School 
District 

 Tied behavioral modification to the 
performance contract to produce 
savings above the guaranteed 
amount 

Producers  Wendel Energy Services  Selected by the districts after a 
competitive process 

Financing 
Entities 

 Wendel Energy Services & 
NYSERDA’s New York 
Energy $mart Program 

 Wendel Energy Services and its 
subcontractors provided district-
wide facilities analysis and energy 
conservation audit and executed 
retrofits 

Other 
Intermediaries 

 Alliance to Save Energy  Created educational initiative 
intended to raise the awareness of 
teachers and students about energy 
conservation; 50% of savings 
returned to participating buildings 
for education-related expenditures 

Building Stock 
Characteristics 

 District profile: 57 school buildings and 2 
administration buildings 

 7,149,531 square feet 
 On average, buildings over 62 years old 

Tenant 
Characteristics 

 33,832 students 
 80% quality for free and reduced meals 

Featured 
Measures 

 Installed advanced energy management 
system, upgraded steam system, installed 
energy efficient lighting, vending machine 
occupancy sensors, and water conservation 
measures; retro-commissioning 4 buildings; 
upgrading HVAC systems, boilers, and electric 
motors; and replacing a heat wheel 

Impacts Annual savings: 
6,813,407 kWh 
49,020 MMBtu (fossil fuels) 
$1,130,237 
$32,510 Operations & Maintenance 
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Education Segment: Key Influencer 
Example 

Case Study Significance Lee College successfully retrofitted an entire 
campus by assembling a unique group of companies 
and organizations 

Date 2007 

Total Size of Retrofit Project 35 Buildings 

Retrofit Project Cost per Building $282,000 

Financing Mix 15.6 year payback period negotiated with Johnson 
Controls, a major ESCO, allowed Lee College to 
secure a 20 year tax exempt capital lease from Bank 
of America. 

Key Participant Details 

Name/Description Project Involvement 

Customers  Lee College   Used a new model for a total retrofit 
program after the initial plan of a 
building-by-building process proved 
financially unworkable 

Producers  Johnson Controls  Provided planning, equipment, 
installation, and funding 

Financing 
Entities 

 Bank of America 
 

 Provided a 20 year tax exempt 
capital leasing facility to Lee 
College 

Other 
Intermediaries 

 Clinton Climate Initiative  Organized and facilitated the 
planning and funding of the Lee 
College retrofit program.  

Building Stock 
Characteristics 

 35 Buildings 
 588,956 Square Feet 

 

Tenant 
Characteristics 

 Community College 
 

Featured 
Measures 

 Lighting Improvements 
 Plant Upgrades 
 Water conservation 
 HVAC upgrades 
 Window Improvements 
 Boiler Improvements 

 

Impacts 30% reduction in existing energy costs 

Source: Case Study Catalog, University of Utah, ARCH-6500/URBPL-6960/REDEV-6500, Edited by Marc Johnson and Nick Rupp; 
OHcp/INC/COWS analysis. 
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Education Segment: Example Market 
Development Investment Opportunities (1/2) 

Education Segment Proposed / Led By Funded By Status 

Asset Valuation 
 Install utility sub-meters on higher education campuses(2)  Pike Research  

Attribute Market Access     

Building Technology 
    

Contractor Quality 
    

Effective Marketing 
  

Financing 

 Create stronger connections between academic 
endowments and employee pension funds, where low-risk, 
long-term investments are valued, with increasing 
emphasis on environmentally and socially responsible 
investment 

 Pike Research  

Information 

 Increase Federal research funding for green building 
 Increase knowledge of school board members regarding 

opportunities to improve performance of students and 
teachers 

 Hold workshops for school business officials on energy 
efficiency and cost savings 

 Brief training and education materials for all school officials 
on available state or utility incentive programs  

 Pike Research 
 Pike Research 

 
 

 NCSL(1) 

 
 

 NCSL(1) 

 

 

Note: (1) National Conference of State Legislatures (2) Sub-meters are essential for energy efficiency programs. 
Source: Pike Research, Energy Efficiency for Commercial and Public Buildings, 2010; The National Conference of State Legislatures, Energy-Efficient 
Schools: Policies and Opportunities, 2003; U.S. Department of Energy; OHcp/INC/COWS analysis. 

Proposed 

In progress 

Complete 

Key 
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Education Segment: Example Market 
Development Investment Opportunities (2/2) 

Education Segment Proposed / Led By Funded By Status 

Information Technology 
    

Input Costs 
    

Knowledge of Customers 
   

Policy Incentives 
 Push states to analyze capital and operating budgets and 

year-to-year budgeting practices to identify disincentives to 
energy efficiency 

 NCSL(1) 

 
 

Talent Supply Chain 
   

Note: (1) National Conference of State Legislatures (2) Sub-meters are essential for energy efficiency programs. 
Source: Pike Research, Energy Efficiency for Commercial and Public Buildings, 2010; The National Conference of State Legislatures, Energy-Efficient 
Schools: Policies and Opportunities, 2003; U.S. Department of Energy; OHcp/INC/COWS analysis. 

Proposed 

In progress 

Complete 

Key 
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Institutional Category: 
Health Care Segment 

Health Care 
 Key Findings 
 Highlighting Retrofit Requirements 
 Reviewing the Motivators & Barriers 
 Identifying Decision Makers & Key 

Influencers 
 Characterizing Type & Status of 

Investment Opportunities 
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Key Health Care Segment Findings (1/2) 
Definition  Buildings used for the diagnosis or treatment of people or animals such as 

hospitals, inpatient and outpatient rehabilitation centers, other outpatient health 
care clinics, and veterinary facilities 

Key Takeaways  Inpatient buildings, including hospitals and inpatient rehabilitation facilities, consume 80% of the energy in the health 
care segment while representing only 6% of the building stock . 

 Hospitals are large, energy intensive (98% above the institutional average), and operate 24/7; an individual hospital’s 
potential for energy savings is not insignificant. 

 There are several large owners within this segment, which creates great opportunity for large scale investments. 

What is the potential for impact 
in this segment?(1) 

 The Health Care segment is the 2nd largest energy user in the Institutional category; the potential impact is 86 TBtu in 
annual energy savings, GHG reduction of 17.5 million tons of CO2, and the creation of 122,000 jobs. 

 Total investment required is $7.3 billion. 

How large is the market 
segment and what are its 
energy efficiency 
characteristics? 

 The health care segment has 129 thousand buildings and covers 3.2 billion square feet of floor space. 
 The energy intensity of health care buildings is 98% higher than the institutional category average, due to hospitals’ 

unique operating practices: 1) long operating hours relative to other types of buildings and 2) hospitals in the U.S. are 
required to bring in 100% outside air (rather than recycle indoor air) in certain areas 3) use of specialized equipment. 

What are the motivators that 
inspire action? 

 By definition, health care institutions should not have detrimental effects on the populations they serve, however, 
certain advocacy groups believe that the health care industry’s energy policies are most certainly causing great harm 
and believe that the ethics surrounding this issue serve as a powerful motivator. 

 Evidence-based research suggests that high-performance “green” hospitals can enhance clinical outcomes. 
 Financial motivators also exist, both because energy efficiency can lower operating costs and because greener 

hospitals may be able to gain a competitive advantage over non-green hospitals to increase their market share. 

What are the key barriers to 
market development? 

 Institutional aversion to change is one major barrier; veering from standard practice implies “risk” in an industry where 
lives are at stake. 

 Issues such as 24/7 operations, energy and water use intensity, chemical use, infection control requirements, and the 
heightened need for patient privacy make green design projects more challenging. 

Notes: (1) Impact analysis is based on an estimated energy efficiency retrofit cost for a pre-defined bundle of measures with a targeted energy reduction 
of 30% on the pre-1980 building stock in each segment. 
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Key Health Care Segment Findings (2/2) 

Who are the decision makers 
and key influencers? 

Decision Makers 
 Several for-profit and nongovernmental not-for-profit hospital chains own dozens of hospitals; the largest for-profit 

chain, Hospital Corporation of America, owns 224 hospitals and the largest nongovernmental hospital chain, Catholic 
Health Initiatives, owns 78; the market is more concentrated in the for-profit category: the ten largest chains own 14% 
of all U.S. registered hospitals. 

 Another large owner of hospitals is the Federal Government; the Department of Veteran Affairs operates 173 
hospitals, making it the 2nd largest hospital chain behind Hospital Corporation of America. 

 Several health care REITS also have dozens of hospitals in their portfolios, including Health Care REIT, Inc., Medical 
Properties Trust, and Ventas. 

Influencers  
 Multiple non-profits and initiatives are focused on improving the energy efficiency of health care buildings, but few 

hospitals have actually registered projects under the most notable resource for the industry: the Green Guide for 
Healthcare. 

What are the investment 
opportunities? 

 Investment in gathering and sharing research and information is still a priority according to healthcare decision 
makers.(1) 

Definition  Buildings used for the diagnosis or treatment of people or animals such as 
hospitals, inpatient and outpatient rehabilitation centers, other outpatient health 
care clinics, and veterinary facilities 

Note: (1) Design for Health: Summit for Massachusetts Healthcare Decision Makers was convened to allow leading healthcare facility decision makers to 
brainstorm initiatives and implementation strategies to achieve healthier hospitals. The suggestions that could be categorized as BRIM development 
focus on gathering and sharing information and research. 
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Health Care Segment:  
Highlighting Retrofit Requirements 

Note: (1) 1980 is a commonly used break point used in energy use analyses by the DOE and other authoritative sources. (2) Illustrative “deep” retrofit 
measures taken from list of energy efficiency improvements to New York-Presbyterian Hospital, 5-time winner of EPA’s highest honor, the Energy Star 
Partner of the Year Award for Sustained Excellence in Energy Management.  
Source: EIA 2003 CBECS; Hospitals Realize Paybacks from Retrofits and O&M Solutions, 2010; OHcp/INC/COWS analysis. 

Health Care 

% of Buildings  
Constructed Pre-1980 (1) 

 48% 

Illustrative “Quick Win” Retrofit Measures Lighting: 
 Install energy efficient lighting and LED exit signs 
 Install occupancy sensors 
HVAC: 
 Replace filers, dampers, ducts, and pipe insulation as needed 
 Install automatic blow down controls on boilers 
 Install insulation around domestic hot water tanks and pipes 
 Upgrade pumps and compressors 
Building Envelope: 
 Re-caulk and weather-strip windows and doors 
Plug Loads: 
 Replace CRT monitors with LCD monitors 
 Install sensor-based controls on vending machines 

Illustrative “Deep” Retrofit Measures(2) HVAC: 
 Comprehensive HVAC retrofit including higher efficiency motors and variable frequency drives 
 Connecting the HVAC system into a comprehensive Automated Building Management System that allows for slow down or 

shut down of fans to optimize energy savings 
 Installation of a high efficiency chiller 
 Replacement of over 400 aging window air conditioning units with a central high efficiency cooling loop 
Plug Loads: 
 Installation of a 7.5-megawatt cogeneration plant in 2009 
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Health Care Segment: Motivators 

Note: (1) Hospitals have large, coincident electrical and thermal loads and 24/7 year round operation. (2) Examples of benefits in the 2004 compendium 
“The Role of the Physical Environment in the Hospital of the 21st Century: A Once-in-a-Lifetime Opportunity,” as referenced in Design for Health (see 
sources list below). 
Source: Rocky Mountain Institute and Health Care Without Harm, Design for Health, 2005; National Renewable Energy Laboratory; OHcp/INC/COWS 
analysis. 

Type Motivators 

Better Systems and Reliability  Hospitals fit the “best user” profile for combined cooling, heating, and power systems (CCHP) systems(1), which are significantly 
more efficient than conventional fossil-fueled power plants and produce less air pollution than conventional technologies; CCHP 
systems are more reliable because the power generation is on-site and can be backed up by the grid; CCHP power generation is 
also more reliable (i.e., fewer sags and surges) which is optimal for sensitive digital equipment; utilities might even be willing to 
build high efficiency CCHP plants for hospital clients at their own expense 

Patient Health  Evidence-based research suggests that high-performance “green” hospitals can enhance clinical outcomes; poorly designed 
buildings that reduce natural airflow and natural light impede the healing process; building design affects both airborne and contact 
transmission routes; benefits of daylighting include less perceived stress and pain, reduced Seasonal Affective Disorder, and 
reduced senile dementia(2) 

Worker Productivity  Evidence-based research suggests that high-performance “green” hospitals can improve staff recruitment and retention and 
reduce absenteeism; a study by the Commission for Architecture and the Building Environment on nurses’ working environment 
concluded that a health care facility’s interior environment and functionality strongly affects nurse performance 

Competitive Advantage  A better-performing hospital with a better public image should be able to increase market share  
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Health Care Segment: Barriers 

Market Components Description Example / Detail 

Asset Valuation 
  

Attribute Market Access 
  

Building Technology 
  

Contractor Quality 
  

Effective Marketing 
  

Financing 
  

Information 

Information Technology 
  

Input Costs 
  

Knowledge of Customers 
 Institutional aversion to change  Veering from standard practice implies “risk” in an industry where lives are at 

stake; few hospitals want to be “test case” for green retrofit; few examples for 
other hospitals to follow 

Policy Incentives 

 Healthcare buildings often have strict regulatory requirements and 
unique design challenges that impede certain sustainable design 
practices 

 Issues such as 24/7 operations, energy and water use intensity, chemical 
use, infection control requirements, and the heightened need for patient 
privacy are examples of design challenges unique to healthcare projects 

 Healthcare buildings must also meet federal building codes because they 
treat patients who are reimbursed under Medicare 

Talent Supply Chain 
  

Source: U.S. Green Building Council; Whole Building Design Guide (www.wbdg.com); Rocky Mountain Institute and Health Care Without Harm, Design 
for Health, (2005); OHcp/INC/COWS analysis. 
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Description of Role/Lever Illustration of Market Share 

Decision Makers (1) 

Federal Government Hospitals  The Department of Veterans Affairs prepares a budget 
request and a performance plan that is submitted to 
Congress each year; together the plan and budget 
articulate what VA plans to achieve with the resources 
requested. 
 

 211 hospitals in the U.S. fall into this category (3.6% of all registered 
hospitals) 

 Federal hospitals are mostly run by the Department of Veterans Affairs 
(the VA); the VA operated 173 acute care hospitals in 2000, making it 
the 2nd largest hospital chain behind privately-held Hospital 
Corporation of America 

For-profit (Private) Hospitals  For-profit hospitals can self-fund capital improvement 
projects, use operating leases, or tap into grants and 
rebates offered by utilities and government agencies 

 998 hospitals in the U.S. fall into this category (17.2% of all registered 
hospitals) 

 The ten largest(2) privately owned hospital chains own approximately 
14% of all US registered hospitals, with the largest private owner, 
Hospital Corporation of America (HCA), owning 7.5x as many 
hospitals as the tenth largest, Mercy Health Services; in 2000, HCA 
owned 224 and Mercy Health Services owned 30 

Healthcare REITS  Real estate investment trusts which own health care 
properties, including assisted living facilities and hospitals 

 Provide capital programs, planning, development and 
property management services 
 

 Health Care REIT, Inc. (NYSE: HCN) owns 137 medical office 
buildings, and 29 hospitals; the rest of the company’s $13 billion 
portfolio includes senior housing and skilled nursing facilities 

 Medical Properties Trust’s $1.4 billion of investment assets are 
classified as acute care hospitals (63%), long-term acute care (22%), 
inpatient rehabilitation (13%), and medical office buildings (1%); 58 
properties total 

 Ventas owns 40 hospitals 

Nongovernment Not-for-profit 
Hospitals 
 

 Nongovernment not-for-profit hospitals can self-fund 
capital improvement projects use operating leases, or tap 
into grants and rebates offered by utilities and government 
agencies 

 2,918 hospitals in the U.S. fall into this category (50.4% of all 
registered hospitals) 

 The largest(2) systems are Catholic Health Initiatives (78 hospitals), 
Ascension Health (67 hospitals), and Trinity Health (44 hospitals) 

State and Local Government 
Community Hospitals 

 Every local public health department has a distinctive 
governance structure 

 Funding can come from a mix of local property tax levies, 
state health departments, and the federal government 

 1,092 hospitals in the U.S. fall into this category (18.8% of all 
registered hospitals) 

 Only 5% of local health departments serve populations of 500,000 or 
more; nearly two-thirds serve a population of less than 50,000 

Health Care Segment: Key Decision Makers I. Introduction 
II. Residential 
III. Commercial 
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Note: (1) The other hospital categories, according to the American Hospital Association, are Nonfederal Psychiatric Hospitals (444 in the U.S.), 
Nonfederal Long Term Care Hospitals (117 in the U.S.) and Hospitals Units of Institutions (prison hospitals, college infirmaries, etc. -15 in the U.S.). In 
total, there were 5,795 registered hospitals  in the U.S. as of December 2010. (2) Size in terms of number of hospitals. 
Source: American Hospital Association; Innovologie for U.S. Department of Energy, Who Plays and Who Decides: The Structure and Operation of the 
Commercial Building Market, 2004; Becker’s Hospital Review; Cook County Department of Public Health, Benchmark Study Report – Final 2011, 2011; 
Health Care REIT, Medical Properties Trust; Ventas, Inc.; OHcp/INC/COWS analysis. 
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Description of Role/Lever Illustration of Market Share 

Influencers 

Department of Energy  Through DOE’s Hospital Energy Alliance, DOE has brought together 
leading hospitals and national associations in a strategic alliance 
designed to improve energy efficiency and reduce greenhouse gas 
emissions of healthcare systems throughout the country. Specific 
activities and goals include 
– Sharing evidence-based information 
– Serving as a unified industry voice 
– Helping shape DOE research 
– Lowering the cost of technologies and overcoming barriers 

 Industry members represent over 500 million square feet of 
hospital space 

 

Energy Service Companies 
(ESCOs) 
 

 Develop, install, and arrange financing for projects designed to 
improve the energy efficiency and maintenance costs for facilities 
 

 Public and institutional markets – federal, state, and local 
governments, K-12 schools, universities and colleges, and 
hospitals (i.e., the MUSH market) – accounted for about 84% of 
ESCO industry revenues in 2008 ($3.4 billion) 

 Hospital account for approximately 10% of activity in the MUSH 
market for ESCOs 

Hospital and other 
Healthcare Associations 

 Perform advocacy activities and provide education and resources for 
health care leaders 

 American Hospital Association has close to 5,000 hospitals, 
health care systems, networks, and other providers as a 
membership base 

 National Association of Public Hospitals and Health Systems 
represents more than 100 hospitals and health care systems 
around the country 

 The Convenient Care Association (CCA) is the national trade 
association of companies and healthcare systems that provide 
consumers with accessible, affordable, quality healthcare in retail-
based locations; CCA represents more than 95% of the 
convenient care industry 

Non-profits / Industry 
Membership Organizations / 
Others 
 

 Provide resources, tools, professional development, and networks of 
support 
 

 Health Care Without Harm co-created the Green Guide for 
Healthcare, a voluntary, self-certifying metric toolkit of health-
based best practices; the Green Guide supports 292 registered 
projects 

 The Northwest Energy Efficiency Alliance works with health care 
organizations as part of its BetterBricks initiative 

 The American Society for Healthcare Engineering’s has 10,000 
members; (ASHE) E2C program promotes energy efficiency 

Health Care Segment: Key Influencers I. Introduction 
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Building Stock 
Characteristics 

 Main hospital building built in 1977 
 Main hospital building is 177K square feet; two 

smaller buildings total 19K square feet; 196K square 
feet total  

Tenant 
Characteristics 

 Mercy Medical Center is part of the Catholic Health 
Initiatives, a national nonprofit 

 Doctors, nurses, patients 

Featured 
Measures 

 Chilling and cooling tower replacements 
 Boiler upgrades 
 Efficient lighting  
 Automatic lighting and ventilation controls 
 Occupancy sensors 
 Adjustments to temperature resets for air handlers 
 Water heater upgrades 
 Computer “sleep” controls 

Impacts Annual savings: 
 $71,000 of energy costs (17% of utility bill) 
 675,000 kWh of electricity 
 56,000 therms of natural gas 
 Energy intensity dropped from 276,000 to 230,000 

Btus per square foot per year 
 Projects also increased capacity, improved reliability, 

improved indoor comfort, and shaved peak loads 

Health Care Segment: Key Decision 
Maker Example 

Case Study Significance Teamwork, cost-conscious, long-term planning and 
implementation, and smart use of staff make the Mercy 
Medical Center in Roseburg a model for hospitals 

Date 2000 – 2004 

Total Size of Retrofit Project $650,000 

Retrofit Project Cost per Square Foot $3.32 

Financing Mix Majority of funding likely internal 
$162,198 funded through state and utility incentives 

Source: BetterBricks; OHcp/INC/COWS analysis. 

Key Participant Details 

Name/Description Project Involvement 

Customers  Mercy Medical Center, one of the 
Catholic Health Initiatives  

 Used staff labor to help cut labor costs 
from an estimated $350,000 to 
$140,000 and reduced payback from 23 
years to 10 years 

Financing 
Entities 

 Pacific Power 
 

 Energy Trust of Oregon 
 Oregon Department of Energy, 

Business Energy Credits 

 $3,382 for lighting incentives and 
$43,092 for analysis 

 $43,818 
 $71,906 

 

Other 
Intermediaries 

 Energy Efficiency Consultants: 
Solarc Architecture and 
Engineering 
 
 

 Pacific Power 
 Energy Trust of Oregon 

 Performed assessment of energy 
savings potential, followed by a more 
detailed energy analysis 
 
 

 Both provided technical assistance and 
incentives 
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Health Care Segment: Example Market 
Development Investment Opportunities 

Health Care Segment Proposed / Led By Funded By Status 

Asset Valuation 
   

Attribute Market Access   

Building Technology 
  

Contractor Quality 
  

Effective Marketing 
  

Financing 
   

Information 

 Form regional “Green Hospital Champions Councils” to 
gain an understanding of how institutional planners think 
and how institutions align priorities 

 Establish a web-based, searchable information exchange 
and case studies database 

 Design for Health(1) 

 
 
 

 Design for Health 

 

Information Technology 
  

Input Costs 
  

Knowledge of Customers 
   

Policy Incentives 
   

Talent Supply Chain 
 Organize an intensive design workshop specifically for 

engineers and architects who are currently on hospital 
design teams 

 Design for Health 

 
 

Note: (1) Design for Health: Summit for Massachusetts Healthcare Decision Makers brought together leading healthcare facility makers to brainstorm 
initiatives and implementation strategies to achieve healthier hospitals. The event was facilitated by Health Care Without Harm and the Rocky Mountain 
Institute. 
Source: Rocky Mountain Institute and Health Care Without Harm, Design for Health, 2005; OHcp/INC/COWS analysis. 

Proposed 

In progress 

Complete 

Key 
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Institutional Category: 
Public Order & Safety Segment 

Public Order & Safety  
 Highlighting Retrofit Requirements 
 Reviewing the Motivators & Barriers 
 Identifying Decision Makers & Key 

Influencers 
 Characterizing Type & Status of 

Investment Opportunities 
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Public Order and Safety Segment 

Source: Personal Communication from Scott Mulvanin of the Green Building Finance Consortium; “Slicing, Dicing and Scoping the Size of the US 
Commercial Real Estate Markets”; Journal Of Real Estate Portfolio Management, May-August 2010.; HPAC Magazine, Planning for Energy Efficiency 
Retrofit Projects, May 2011; EIA 2003 CBECS; Phase I report on California Prison Energy Savings Project; Ohio Sustainable Prisons Project 2009 
Annual Report, 2009; OHcp/INC/COWS analysis. 

Type Description/Example 

General Comments  Space heating, water heating, and refrigeration account for nearly 70% of energy consumption in this segment. 
 Governments own a large majority of the structures within this segment (see Key Decision Makers below) 

Motivators  Government 
regulation/ 
mandates 

 
 Federal funding 

availability 

 Many of the buildings in this segment are owned, operated, or contracted for by government authorities, and are 
therefore subject to government mandates and goals.  

 The Ohio Sustainable Prisons Project has sought to use a sustainability program to facilitate a self-improvement 
process for  inmates. 

 Local and State governments often have access to Federal grants and loans that are unavailable to private sector 
organizations; for example, large amounts of ARRA funding was available for municipal and court retrofit projects 

Barriers  Input Costs 
 
 

 
 Financing 

 

 Buildings designed and used for specialized purposes, such as prisons and fire stations, often operate under very 
specific constraints and with very specific goals that limit or change retrofit opportunities (e.g. In at least one 
courthouse retrofit project, the extremely sensitive nature of the documents stored within the building limited the times 
at which work could be done and increased labor costs significantly) 

 State and local governments are already heavily indebted (there is $2.67 trillion in outstanding municipal debt), and 
have difficulty rationalizing additional debt for retrofitting the building stock 

Key Decision Makers  Local, State, and 
Federal 
Prison/Jail 
authorities 

 Municipal 
governments 

 Court systems 

 Governments own 66% of the buildings and 89% of the square footage in this segment. 

Investment Opportunities  Information 
 
 

 Financing 

 The Clinton Climate Initiative has helped a number of municipal governments retrofit large portions of their building 
stock by providing technical assistance that allows municipalities to identify opportunities, partner with ESCOs, and 
acquire financing in order to execute retrofit projects 

 The use of ARRA funds for large scale retrofits of Public Order and Safety facilities has proven that significant federal 
funding is critical to retrofits in this segment.  

I. Introduction 
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fire stations, jails, and courthouses. 
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Institutional Category: 
Worship Segment 

Worship  
 Key Findings 
 Highlighting Retrofit Requirements 
 Reviewing the Motivators & Barriers 
 Identifying Decision Makers & Key 

Influencers 
 Characterizing Type & Status of 

Investment Opportunities 
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Key Worship Segment Findings (1/2) 
Definition  Buildings used for religious worship, such as chapels, churches, mosques, 

synagogues, and temples 

Key Takeaways  The market is highly fragmented; most worship buildings are managed by local religious leaders. 
 Catholicism, representing 22% of the U.S. population, is the largest religion in the U.S., but the national leadership 

organization – the United States Conference of Catholic Bishops – is a consultative, not a legislative body that has 
some influence over building decisions. 

What is the potential for impact 
in this segment?(1) 

 With almost as many buildings as the education segment, the worship segment only consumes 10% of the energy in 
the institutional category due to the smaller average size of each building and their shorter operating hours. 

 Potential impact in the worship segment is 35 TBtu in annual energy savings, a GHG reduction of 7.1 million tons of 
CO2, and the creation of 50,000 jobs. 

 Total investment required is $3.0 billion. 

How large is the market 
segment and what are its 
energy efficiency 
characteristics? 

 The worship segment has 370 thousand buildings and covers 3.2 billion square feet of floor space. 
 The energy intensity of worship buildings is 54% lower than the institutional category average. This may stem from the 

fact that worship buildings are only operating for an average of only 32 hours per week, which is significantly below 
the category average. 

What are the motivators that 
inspire action? 

 Motivators in the worship segment are tied into benefits to the larger communities that the institutions serve; for 
example, retrofitted buildings are more useful to the surrounding community, saving energy shows stewardship of the 
natural environment, and religious leaders have the opportunity to showcase the benefits of energy efficiency to their 
congregations. 

 As with most other segments, financial motivators also exist. 

What are the key barriers to 
market development? 

 Financial resources are scarce, especially for small congregations in large, old buildings and religious institutions in 
lower income neighborhoods. 

Note: (1) Impact analysis is based on an estimated energy efficiency retrofit cost for a pre-defined bundle of measures with a targeted energy reduction 
of 30% on the pre-1980 building stock in each segment. 
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Key Worship Segment Findings (2/2) 
Definition  The worship segment includes all buildings used for religious worship, such as 

chapels, churches, mosques, synagogues, and temples 

Who are the decision makers 
and key influencers? 

Decision Makers 
 There is no key decision maker with substantial market leverage in the worship segment, as the majority of religious 

buildings in the U.S. are managed locally. 
Influencers 
 National and regional non-denominational groups are assisting congregations that want to reduce their energy use 

and energy use in the surrounding community, but retrofits are not necessarily the priority; changing behavior and 
getting congregations involved in energy conservation projects are the primary focus: 
– Interfaith Power & Light has over a decade of experience helping congregations address global warming by being 

better stewards of energy. 
– The Interfaith Coalition on Energy has performed over 500 energy audits for congregations in Pennsylvania and 

surrounding states and has delivered more than 200 training workshops for the operators of religious facilities. 

What are the investment 
opportunities? 

 The Pratt Center for Community Development ran a pilot program to retrofit three churches in Brooklyn, New York that 
resulted in two recommendations for BRIM development: 
– Create a nonprofit ESCO that addresses the specific, idiosyncratic needs of worship buildings. 
– Explore strategies / test the market for the redeployment of underutilized space within religious institutions; revenue 

stream could finance energy efficiency improvements. 
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Worship Segment:  
Highlighting Retrofit Requirements 

Note: (1) 1980 is a commonly used break point used in energy use analyses by the DOE and other authoritative sources. 
Source: EIA 2003 CBECS; Environmental Protection Agency, ENERGY STAR – Putting Energy Into Stewardship: Congregations Guide, 2007; 
OHcp/INC/COWS analysis. 

Worship 

% of Buildings  
Constructed Pre-1980 (1) 

 73% 

Illustrative “Quick Win” Retrofit Measures Lighting: 
 Replace incandescent bulbs with compact fluorescent lamps and upgrade from magnetic ballasts to solid-stage electronic ballasts 
 Install ENERGY STAR qualified exit signs 
 Install switch plate occupancy sensors  
HVAC: 
 Install a programmable thermostat 
Water Heating: 
 Install an insulation blanket on water heaters seven years of age or older, and insulate the first three feed of the heated water 

“out” pipe 
Building Envelope: 
 Re-caulk and weather-strip windows and doors 
 Control direct sun by using “solar screens,” “solar films,” awnings, or vegetation 
Kitchen and Food Service Equipment: 
 Retrofit existing refrigerators and display cases with anti-sweat door heater controls and variable speed evaporator fan motors and 

controls 

Illustrative “Deep” Retrofit Measures Lighting: 
 Consult a lighting professional with experience in energy efficiency to coordinate selection of lighting, fixtures, fixture placement, 

and room finishes 
HVAC: 
 Install radiant heating (which warms objects instead of the air) in large spaces, such as the sanctuary 
 Replace central heating system with multiple smaller heating systems  
Building Envelope: 
 Upgrade the roof with insulation, radiant barriers, and cool roofing systems 
  Install windows with double or triple-paned glass, inert gas fill, low-e coatings, tinting, and/or insulated frames 

Other Building Considerations  Building stock is especially old compared to other segments; almost a third (32%) of worship buildings were constructed before 
1945 
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Worship Segment: Motivators 

Type Motivators 

Financial  Pilot program run by the Pratt Institute for Community Development estimates energy savings between $6,700 and 
$13,400 per institution with simple payback periods that range from .34 to 1.1 years 

Leadership to Congregations 
and Surrounding Community 

 The pastors of three churches in a pilot program run by the Pratt Institute for Community Development used a variety of 
methods to promote energy efficiency within their communities (e.g., talking to neighborhood residents, making space 
available for meetings, asking congregants to sign up for energy assessments at the service) 

Improve Underutilized Spaces 
for Community Purposes 

 Retrofits could increase the amount of desirable space for community programs and activities that could both support 
the mission of the institution and generate need rental income 

Stewardship of God’s Creation  Religious concerns spread beyond humanity to encompass the whole of creation (i.e., the environment) 

Social Justice  The burning of fossil fuels for energy use disproportionately  impacts the health of communities of color, people living in 
poverty, and children 

Source: Michael Kreigh, LEED Accredited Professional for the Pratt Center for Community Development, Sustainable Houses of Worship: Converting 
Religious Institutions into Beacons of Sustainability, 2011; National Council of Churches USA, Bottom Line Ministries That Matter: Congregational 
Stewardship with Energy Efficiency and Clean Technologies, 2006; OHcp/INC/COWS analysis. 
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Worship Segment: Barriers 

Market Components Description Example / Detail 

Asset Valuation 
  

Attribute Market Access 
  

Building Technology 
  

Contractor Quality 
  

Effective Marketing 
  

Financing 

 There are insufficient financial resources to address the capital 
needs of many houses of worship 

 There is little public or philanthropic support for small congregations in large, 
old buildings 

 Religious institutions in lower income neighborhoods will also have trouble 
raising the required capital 

Information 
 Religious institutions are generally not sophisticated purchasers of 

building repair and remodeling services 
 Religious institutions often turn to friends or relatives of congregation 

members to acquire contracting services that may not produce quality results 

Information Technology 
  

Input Costs 
  

Knowledge of Customers 
  

Policy Incentives 
  

Talent Supply Chain 
  

Source: Michael Kreigh, LEED Accredited Professional for the Pratt Center for Community Development, Sustainable Houses of Worship: Converting 
Religious Institutions into Beacons of Sustainability, 2011; OHcp/INC/COWS analysis. 
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Description of Role/Lever Illustration of Market Share 

Decision Makers 

Chapels, Churches, Mosques, 
Synagogues, and Temples 

 Religious institutions can use internal funds, request 
or borrow funds from national denomination groups or 
partner with non-profits to support capital 
improvement projects 
 

 Membership numbers of religions can serve as an indicator of 
how building stock is distributed among religious institutions; the 
religions listed below have higher degrees of centralization than 
other religions in the U.S. 

 There are approximately 68 million Catholics in the U.S. today 
(22% of the U.S. population); largest Catholic populations are in 
are Los Angeles (4.2 M), New York City (2.6 M), and Chicago 
(2.3 M) 

 There are 4.8 million members of the Evangelical Lutheran 
Church in America (ECLA) 

 There are 1.9 million members of The Church of Jesus Christ of 
Latter-Day Saints in Utah and 4,834 congregations within the 
state; this is the largest concentration in the U.S. 

Key Influencers 

Non-denominational Energy 
Efficiency Organizations / Other 

 Education of religious leaders and community 
members 

 Advocate for legislative action 
 Provide tools and resources for religious leaders and 

congregations interested in energy efficiency 

 Interfaith Power & Light has over a decade of experience helping 
congregations address global warming by being better stewards 
of energy. 

 The Interfaith Coalition on Energy has performed over 500 
energy audits for congregations in Pennsylvania and surrounding 
states and has presented more than 200 training workshops for 
the operators of religious facilities 

Religious Regional or National 
Organizational Bodies 

 Can use capital improvement funds or create low-
interest energy efficiency loan programs to set aside 
funds for investments in congregations 

 Can help pool the purchasing power of several 
congregations and secure lower prices 

 Help congregations act collaboratively and 
consistently on vital issues confronting the religion and 
society  

 The United States Conference of Catholic Bishops is a 
consultative body for the Catholic ministry in the U.S. 

 The Mission Investment Fund (MIF), run by The Evangelical 
Lutheran Church in America (ECLA), manages 800 active loans 
totaling over $450 million to ELCA congregations, for a variety of 
uses including capital improvement projects 

Source: EIA 2003 CBECS; National Council of Churches USA, Bottom Line Ministries That Matter: Congregational Stewardship with Energy Efficiency 
and Clean Technologies, 2006; United States Conference of Catholic Bishops; the Evangelical Lutheran Church in America; OHcp/INC/COWS analysis. 
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Building Stock 
Characteristics 

 Meeting house built in 1836 

Tenant 
Characteristics 

 Unitarian church with approximately 270 
members 

 A number of public and private events also take 
place at the facility, including the Homegrown 
Coffeehouse featuring folk and blues music 

Featured 
Measures 

 Building insulation throughout, including the 12-
inch empty cavity walls of the historic sanctuary 

 High-efficiency gas-fired condensing hot water 
boiler 

 Variable frequency drives for the hot water 
heating pumps 

 High-efficiency argon-filled windows 
 An improved ventilation system that 

incorporates heat recovery and variable 
frequency drives 

Impacts Annual savings: 
 $8,000 in utility bills 
 5,000 gallons of fuel oil 
Building square footage was increased by 25% 
while energy usage decreased by 30% and the 
church’s carbon footprint was reduced by 43% 

Worship Segment: Key Decision 
Makers Example 

Case Study Significance First Parish Needham now has a 94 ENERGY STAR 
score (on a 100-point scale) 

Date 2005 – early 2009 

Total Size of Retrofit Project $2.5 million 

Retrofit Project Cost per Square Foot N/A 

Financing Mix Capital campaign 
Small rebate from utility provider 

Source: The Environmental Protection Agency, energystar.gov; OHcp/INC/COWS analysis. 

Key Participant Details 

Name/Description Project Involvement 

Customers  First Parish Needham  Congregation voted to undertake a 
capital campaign which raised $2.5 
million 

 The full membership was involved in 
establishing targets for the project  

Financing 
Entities 

 Capital campaign 
 Utility provider NSTAR 

 $2.5 million raised 
 $13,550 in rebates 

Other 
Intermediaries 

 Consultants, architects, 
engineers 

 Assisted with project scope, 
recommendations for capital 
campaign, and renovation design 
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Building Stock 
Characteristics 

 Three churches in Bedford-Stuyvesant neighborhood 
of Brooklyn, NY 

 Siloam: 27,000+ square feet / built pre-1936 
 Friendship: 45,400 square feet / built in 1910 
 Mr. Pisgah: 39,000 square feet 

Tenant 
Characteristics 

 Bedford-Stuyvesant is the cultural center  for 
Brooklyn’s African American community 

 Many residents struggle with poverty; nearly half of 
neighborhood households have incomes under 
$25,000 

Featured 
Measures 

 Lighting upgrades 
 Replacing thermostats 
 Replace freezers and refrigerators 
 Insulate sanctuary ceiling 
 Zone buildings 
 Insulate near boiler pipes 
 Install boiler water meter 

Impacts Projected energy savings range from $6,700 to $13,400 
per institution with simple payback periods that range 
from .34 to 1.1 years 

Worship Segment: Key Influencer 
Example 

Case Study Significance Pilot initiative demonstrates that assisting congregations to 
upgrade their buildings for energy efficiency will 1) reduce 
operating costs for building and free up monies to benefit 
the community and 2) religious institutions can provide 
leadership and engage the surrounding community in 
energy efficiency efforts 

Date In progress 

Total Size of Retrofit Project $35,187 for all recommended measures 

Retrofit Project Cost per Building $9,912 / $10,738 / $14,537  

Financing Mix Incentives valued at $19,579 / churches would have to 
finance between $4,620 and $6,368 each 

Key Participant Details 

Name/Description Project Involvement 

Customers  Siloam Presbyterian Church 
 Friendship Baptist Church 
 Mt. Pisgah Baptist Church 

 The pastors used a variety of methods to 
promote energy efficiency within their 
communities (e.g., talking to neighborhood 
residents, making space available for 
meetings, asking congregants to sign up for 
energy assessments at the service, etc.) 

Financing Entities  Pratt Center for Community 
Development 

 Con Edison 
 

 NYSERDA 

 Energy audits 
 

 Used Small Business Direct Install program 
for lighting upgrades 

 Appliance rebates 

Other 
Intermediaries 

 Pratt Center for Community 
Development 

 Energy Management 
(auditor) 

 Organized and paid for energy audits 
 Provided assessments of space utilization 
 Provided technical assistance on the 

renovation, refurbishment, and restoration 
 Partnered with a workforce program  
 Identified financing strategies 
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Worship Segment: Example Market 
Development Investment Opportunities 

Worship Segment Proposed / Led By Funded By Status 

Asset Valuation 
   

Attribute Market Access 
  

Building Technology 
  

Contractor Quality 
 Create a nonprofit ESCO that addresses the specific, 

idiosyncratic needs of worship buildings 
 Pratt Center for 

Community 
Development 

 

Effective Marketing 
  

Financing 
 Explore strategies / test the market for the redeployment of 

underutilized space within religious institutions; revenue 
stream could finance energy efficiency improvements 

 Pratt Center for 
Community 
Development 

 Pratt Center for 
Community 
Development 

Information 
   

Information Technology 
  

Input Costs 
  

Knowledge of Customers 
   

Policy Incentives 
   

Talent Supply Chain 
   

Proposed 

In progress 

Complete 

Key 

Source: Michael Kreigh, LEED Accredited Professional for the Pratt Center for Community Development, Sustainable Houses of Worship: Converting 
Religious Institutions into Beacons of Sustainability, 2011. 
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IV. Institutional 
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• Commercial and Institutional Taxonomy Detail 

Table of Contents I. Introduction 
II. Residential 
III. Commercial 
IV. Institutional 
V. Appendix 

http://ohcommunitypartners.com/index.html


Prepared by: 

193 

Appendix – Research Index Summary (1/5) 

Source Content Key Reports 
BRIM-Wide Information 
(25 Sources) 

 Center for American Progress, The Economic Benefits of Investing in Clean Energy, 2009. 
 Energy Information Administration, Residential Energy, Commercial Buildings, Manufacturing 

Consumption Surveys, 2011. 
 Department of Energy, Buildings Energy Data Book, 2009. 
 McKinsey & Company, Unlocking Energy Efficiency in the US Economy, 2009. 

Residential 
Information 
(90 Sources) 

Category-
Wide 

 2007 American Housing Survey. 
 Consortium for Energy Efficiency, State of the Efficiency Program Industry, 2010. 
 Duke University and Georgia Tech, Energy Efficiency in the South, 2010. 
 Efficiency Vermont, Enabling Investments in Energy Efficiency, 2008. 
 Energy Programs Consortium, Bringing Residential Energy Efficiency to Scale, 2009. 
 Harvard Joint Center for Housing Studies: The State of the Nation’s Housing 2009: Rental Housing, 2009.  
 HUD, Characteristics of HUD-Assisted Renters and their Units in 2003, 2008. 
 Lawrence Berkeley National Laboratory, Driving Demand for Home Energy Improvements, 2010. 
 National Association of Home Builders, Response to Recovery through Retrofit Report, 2009. 
 National Housing Conference, Financing Energy-Efficiency, 2009. 
 Pike Research, Energy Efficient Homes, 2010. 

Single Family  DOE Building America, High Performance Residential Retrofits: Florida and Alabama, 2010. 
 Federal Reserve, Mortgage Debt Outstanding, 2010. 
 Database of State Incentives for Renewables & Efficiency (DSIRE). 
 Enterprise, HOME Rochester’s Green Acquisition-Rehabilitation Program, 2011. 
 DOE EERE Building Technologies Program, RESNET Raters Volunteer: Habitat for Humanity South 

Sarasota County, Florida, 2010. 
 Case Study: New York Home Performance with Energy Star, 2010. 
 OHcp/INC/COWS, Opportunities for Developing the Building Retrofit Industry and Market (BRIM), 2011. 
 Center on Wisconsin Strategy, Making the Energy Efficiency Case to Customers.  

I. Introduction 

II. Overall Findings and 
Recommendations 

III. Key Findings by Category and 
Segment 

IV. Examples of Active  
Philanthropic Investment 

V. Sample Coordinated Plans 

VI. Appendix 

Note: Sources considered BRIM-wide are used in all three categories studied (residential, commercial, and institutional); BRIM-wide sources are not 
repeated in category or segment specific sections of the table. Sources considered category-wide are sources used in multiple segments; category-wide 
sources are not repeated in segment specific sections of the table. (1) Because a single source may be counted in multiple categories, the sum of the 
number of sources for individual categories may not add to the total number of sources referenced.  

Total: 
311 

sources(1) 
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Appendix – Research Index Summary (2/5) 

Source Content Key Reports 
Residential 
Information 
(cont’d.) 
 

Multifamily   ACEEE, Results from NYSERDA's Multifamily Performance Programs: Getting 20% Reduction in 
Multifamily Buildings, 2010. 

 Benningfield Group for Energy Foundation: US Multifamily Energy Efficiency Potential by 2020, 2010. 
 California Multifamily Home Energy Retrofit Coordinating Committee, Improving California’s Multifamily 

Buildings: Opportunities and Recommendations for Green Retrofit & Rehab Programs, 2010. 
 Harvard Joint Center for Housing Studies: Meeting Multifamily Housing Finance Needs During and After 

the Credit Crisis, 2009. 
 Lori Bamberger, What Works Collaborative:  Scaling the Nationwide Energy Retrofit of Affordable 

Multifamily Housing: Innovations and Policy Recommendations, 2010. 

Mobile Homes  Community Reinvestment Association of North Carolina, Nine Myths of Manufactured Housing, 2006. 
 Consumers Union, Manufactured Housing Appreciation: Stereotypes and Data, 2003. 
 Department of Energy, Guide to Saving Energy in Manufactured Housing, 2005.  
 Environmental and Energy Study Institute, Energy in Mobile Homes, 2009. 
 HUD, Manufactured Homes: Saving Money by Saving Energy, 2005. 
 I’m HOME Project, Weatherization and Replacement of Homes, 2009. 
 Sean West, Manufactured Housing Finance and Secondary Market, 2006. 

Note: Sources considered BRIM-wide are used in all three categories studied (residential, commercial, and institutional); BRIM-wide sources are not 
repeated in category or segment specific sections of the table. Sources considered category-wide are sources used in multiple segments; category-wide 
sources are not repeated in segment specific sections of the table. 
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Appendix – Research Index Summary (3/5) 

Note: Sources considered BRIM-wide are used in all three categories studied (residential, commercial, and institutional); BRIM-wide sources are not 
repeated in category or segment specific sections of the table. Sources considered category-wide are sources used in multiple segments; category-wide 
sources are not repeated in segment specific sections of the table. (1) Various publications include guides for small warehouses and self-storage 
buildings, small office buildings, and small rental buildings. 

Source Content Key Reports 
Commercial 
Information 
(182 
Sources) 

Category-
Wide 

 American Society of Heating, Refrigeration, and Air-Conditioning Engineers, Advanced Energy Design 
Guides, 2008.(1)  

 Energy Star, Building Upgrade Manual, 2008. 
 Innovologie for U.S. Department of Energy, Who Plays and Who Decides: The Structure and Operation of 

the Commercial Building Market, 2004. 
 Pike Research, Energy Efficiency Retrofits for Commercial and Public Buildings, 2009. 

Food Sales  Bonneville Power Administration & Portland Energy Conservation, Inc., Cutting the Refrigeration ‘Juice’ in 
Pacific Northwest Groceries, 2010. 

 DOE National Renewable Energy Laboratory, Grocery Store 50% Energy Savings Technical Support 
Document, 2009. 

 Global Environment and Technology Foundation - Center for Energy and Climate Solutions, Energy 
Efficiency Opportunities: Big Box Retail and Supermarkets, 2002. 

Food Service  Consortium for Energy Efficiency, Commercial Kitchens Market Segments – Program Guide. 
 Consortium for Energy Efficiency, Cooking Up A New Approach for Commercial Program Design, 2006. 
 Department of Energy Pacific Northwest National Laboratory, Technical Support Document: 50% Energy 

Savings for Quick-Service Restaurants, 2010. 
 The Green Institute, Food Service Energy Efficiency Leadership Pilot, 2010. 
 U.S. Environmental Protection Agency, Energy Star for Commercial Kitchens: Helping Customers Manage 

Costs, 2009. 

I. Introduction 

II. Overall Findings and 
Recommendations 

III. Key Findings by Category and 
Segment 

IV. Examples of Active  
Philanthropic Investment 

V. Sample Coordinated Plans 

VI. Appendix 

http://ohcommunitypartners.com/index.html


Prepared by: 

196 

Appendix – Research Index Summary (4/5) 

Note: Sources considered BRIM-wide are used in all three categories studied (residential, commercial, and institutional); BRIM-wide sources are not 
repeated in category or segment specific sections of the table. Sources considered category-wide are sources used in multiple segments; category-wide 
sources are not repeated in segment specific sections of the table. 

Source Content Key Reports 
Commercial 
Information 
(cont’d.) 

Lodging  New York Times, For Hotels, Eco-Friendly Ideas Await a Friendlier Economy, 2010. 
 Swedish Royal Institute of Technology, Energy Efficiency and Conservation in Hotels - Towards 

Sustainable Tourism, 2002. 

Mercantile  ICF Consulting/California Energy Commission, Realizing Demand Response Capabilities and Energy 
Savings in Small Commercial Retail Chain Customers. 

 Rocky Mountain Institute, Retail Chain Case Study, 2009. 

Office  Earth Day New York, Lessons Learned Volume 6: Existing Building. 
 Jones Lang LaSalle, A Landmark Sustainability Program for the Empire State Building. 
 Pacific Gas & Electric and Innovologie, The Commercial Building Market Structure: An Act with Five 

Players, 2008. 

Public 
Assembly 

 2010 International Facilities Management Association Convention, Energy Benchmarking and Facilities 
Management Presentation, 2010. 

Warehouse/ 
Storage 

 ASHRAE, Advanced Energy Design Guide for Small Warehouses and Self Storage Buildings, 2010.  
 E-Source Companies, Improving Energy Efficiency in Warehouses, 2007. 
 Self Storage Association, Fact Sheet, 2010. 
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Appendix – Research Index Summary (5/5) 

Source Content Key Reports 
Institutional 
Information 
(99 Sources) 

Category-
Wide 

 Innovologie for U.S. Department of Energy: Who Plays and Who Decides: The Structure and Operation 
of the Commercial Building Market, 2004. 

 Pike Research: Energy Efficiency Retrofits for Commercial and Public Buildings, 2011. 

Education  21st Century School Fund, Federal Spending on PK-12 School Facilities, 2010. 
 21st Century School Fund, State Capital Spending on PK-12 School Facilities, 2010. 
 Department of Energy: Guide to Financing EnergySmart Schools, 2008. 
 Gregory Kats, A Capital E Report - Greening America’s Schools: Costs and Benefits, 2006. 

Health Care  American Society for Healthcare Engineering: Healthcare Energy Guidebook, 2004. 
 Rocky Mountain Institute and Health Care Without Harm, Design for Health, 2005. 

Public Order & 
Safety 

 “Slicing, Dicing and Scoping the Size of the US Commercial Real Estate Markets”; Journal Of Real 
Estate Portfolio Management, 2010. 

 State of California, Phase I report on California Prison Energy Savings Project, 2008.  

Worship  Michael Kreigh, LEED Accredited Professional for the Pratt Center for Community Development, 
Sustainable Houses of Worship: Converting Religious Institutions into Beacons of Sustainability, 2011. 

 National Council of Churches USA, Bottom Line Ministries That Matter: Congregational Stewardship 
with Energy Efficiency and Clean Technologies, 2006. 
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II. Overall Findings and 
Recommendations 

III. Key Findings by Category and 
Segment 

IV. Examples of Active  
Philanthropic Investment 

V. Sample Coordinated Plans 

VI. Appendix 

Note: Sources considered BRIM-wide are used in all three categories studied (residential, commercial, and institutional); BRIM-wide sources are not 
repeated in category or segment specific sections of the table. Sources considered category-wide are sources used in multiple segments; category-wide 
sources are not repeated in segment specific sections of the table. 
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Potential and completed interviewees 

Organization Name Position Interview Status 
1 American Council for an Energy Efficient 

Economy (ACEEE) 
Steve Nadel Executive Director Completed (June 29, 2011) 

2 Center for Neighborhood Technology 
(CNTEnergy) 

Anne Evens Executive Director Completed (July 6, 2011) 

3 Clinton Climate Initiative Arah Schuur Director, Energy Efficiency Building Retrofit Program Completed (June 15, 2011) 

4 Clinton Climate Initiative Scott Henderson Director of Finance Completed (June 15, 2011) 

5 Green Building Finance Consortium Scott Muldavin President Completed (June 22, 2011) 

6 National Association of Energy Service 
Companies 

Donald Gilligan President Completed (May 13, 2011) 

7 National Home Performance Council Robin LeBaron Managing Director Completed (May 19, 2011) 

8 National Renewable Energy Laboratory Ren Anderson Leader, Residential Research Team Completed (May 20, 2011) 

9 Prologis Aaron Brinkeley Director of Sustainability  Completed (July 15, 2011) 

10 Rocky Mountain Institute Victor Olgyay Principle Architect, Built Environment Team Completed (June 14, 2011) 
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Appendix: Commercial Market Types (Full Listing) (1/2) I. Introduction 
II. Residential 
III. Commercial 
IV. Institutional 
V. Appendix 

Commercial Segments Commercial Types 

Food Sales 
 Grocery store or food market 
 Gas station with a convenience store  
 Convenience store 

Food Service  Fast food 
 Restaurant or cafeteria 

Lodging 

 Motel or inn 
 Hotel 
 Dormitory, fraternity, or sorority 
 Retirement home 
 Nursing home, assisted living, or other residential care 
 Convent or monastery 
 Shelter, orphanage, or children’s home 
 Halfway house 

Mercantile (Retail) 

 Retail store 
 Beer, wine, or liquor store 
 Rental center 
 Dealership or showroom for vehicles or boats 
 Studio/gallery 

Mercantile  Enclosed mall 
 Strip shopping center 

Office 

 Administrative or professional office 
 Government office 
 Mixed-use office 
 Bank or other financial institution 
 Medical office  
 Sales office 
 Contractor’s office (e.g., construction, plumbing, HVAC) 
 Non-profit or social services 
 Research and development 
 City hall or city center 
 Religious office 
 Call center 
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Appendix: Commercial Market Types (Full Listing) (2/2) I. Introduction 
II. Residential 
III. Commercial 
IV. Institutional 
V. Appendix 

Commercial Segments Commercial Types 

Public Assembly 

 Social or meeting (e.g., community center, lodge, meeting hall, convention center, senior center) 
 Recreation (e.g., gymnasium, health club, bowling alley, ice rink, field house, indoor racquet sports) 
 Entertainment or culture (e.g., museum, theater, cinema, sports arena, casino, night club) 
 Library 
 Funeral home 
 Student activities center 
 Armory 
 Exhibition hall 
 Broadcasting studio 
 Transportation terminal 

Service (other than  
food & retail) 

 Vehicle service or vehicle repair shop 
 Vehicle storage/maintenance (car barn) 
 Repair shop 
 Dry cleaner or laundromat 
 Post office or postal center 
 Car wash 
 Gas station 
 Photo processing shop 
 Beauty parlor or barber shop 
 Tanning salon 
 Copy center or printing shop 
 Kennel 

Warehouse / Storage 
 Refrigerated warehouse 
 Non-refrigerated warehouse 
 Distribution or shopping center 

Other 

 Airplane hangar 
 Crematorium 
 Laboratory 
 Telephone switching 
 Agricultural with some retail space 
 Manufacturing or industrial with some retail space 
 Data center or server farm 

Source: Energy Information Administration. 
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Appendix: Institutional Market Types (Full Listing) I. Introduction 
II. Residential 
III. Commercial 
IV. Institutional 
V. Appendix 

Institutional Segments Institutional Types 

Education 

 Elementary or middle school 
 High school 
 College or university 
 Preschool or daycare 
 Adult education 
 Career or vocational training 
 Religious education 

Health Care 

 Hospital 
 Inpatient rehabilitation 
 Medical office (see previous column) 
 Clinic or other outpatient health care 
 Outpatient rehabilitation 
 Veterinarian 

Public Order and Safety 

 Police station 
 Fire station 
 Jail, reformatory, or penitentiary 
 Courthouse or probation office 

Worship  No subcategories collected 

Source: Energy Information Administration. 
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