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O n  t h e  c o v e r  

Wentworth Commons, Chicago, IL
Architects/Designers: Harley Ellis Devereaux, Chicago 
Photo: 2005© Anthony May; PV System: Spire Solar
Developed by Lakefront Supportive Housing, this affordable multi-housing complex is a “bright source  

of hope” located in Chicago’s Roseland neighborhood. These buildings were designed to reduce expensive 

energy costs and ensure Wentworth Commons’ sustainability. The Illinois Clean Energy Community  

Foundation provided financial support of $64,800 toward the PV components of this project.
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    Preface

This Program Guide, Strategies to Foster Solar Energy and Advanced Efficiency in Afford-

able Multi-Family Housing, describes how state clean energy programs, in partnership with 

state housing agencies, can advance the use of clean energy technologies in low-income 

residential housing. The report provides states with targeted strategies for implementing 	

a program to support and encourage the application of solar photovoltaic (PV) systems 	

in the development of affordable, multi-family homes.

The Clean Energy Group (CEG) and the Clean Energy States Alliance (CESA)1 believe that 

now is the time to bring the benefits of clean energy technologies to affordable housing 	

at a large scale. This effort will complement a wide range of policies that states are pursu-

ing to drive the adoption of new, advanced clean energy technologies, while also enabling 

affordable housing developers to cut energy usage and utility costs for low-income fami-

lies and make homes healthier. 

Too often solar power is viewed as a luxury affordable only to the well-off. Those hardest 

hit by rising electricity costs have been unable to afford the up-front PV system installation 

costs, nor the time, resources and information required to make an informed choice about 

solar energy. Yet it’s exactly these low-income citizens who can benefit most from solar 

power with its potential to dramatically lower monthly electric bills, and who can become 

strong new advocates for the technology.

Energy costs are the major operating expense for many low-income households. Ensuring 

affordable energy bills is a critical strategy to address housing affordability. It makes little 

sense to improve the affordability of housing solely by lowering rents and mortgages. 	

A family must be able to afford to operate a home as well. 

However, increasing numbers of families are having trouble paying their energy bills. The 

costs of home heating fuels, particularly oil and natural gas, recently have been at historic 

highs. The current outlook for energy prices indicates a critical problem for low-income con-

sumers, with heating oil prices expected to be more than 30 percent higher than last year. 

Therefore, strategies that help low-income households pay their energy bills are more im-

portant than ever. One key strategy is to promote the use of advanced energy efficiency 

measures with integration of solar power into multi-family housing. 

Clean energy and green design can bring a spectrum of benefits to affordable housing,  

and in exchange, affordable housing may prove a critical testing ground for the applica-

bility of these technologies. By supporting smart decisions in the design and construction  
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of affordable housing to incorporate green technologies, states can significantly improve 

the health and financial well-being of low-income families, while also stimulating the  

use of these alternative energy sources by the entire building construction sector.

 

Because current solar PV system economics are challenging, concerted state support will 	

be necessary to generate measurable results. However, a focus on solar energy is warranted 

as it represents the most practical clean energy technology for the low-income, multi-family 

housing sector—widely available, delivered at no charge, and readily collected on otherwise 

unused roof tops.

In order to better understand the barriers and opportunities related to promoting solar 	

and green technologies in the affordable multi-family housing sector, CEG commissioned 

Peregrine Energy Group to develop this Program Guide. The Guide describes a number 	

of straightforward strategies that can be implemented by state clean energy funds to 	

foster use of these technologies in affordable housing applications. 

The Program Guide includes: 

•	A n action plan for states to promote solar photovoltaic technology in multi-family  

housing.

•	A n overview of the affordable housing sector, with descriptions of the key players,  

programs, procedures, and funding sources.

•	A n overview of the “green building design” approach. 

•	I dentification of barriers to the use of clean energy technologies in the multi-family  

housing sector with recommended strategies for states to overcome these barriers. 

•	I nformation and case studies describing national and state programs that can serve  

as models and resources for use by state clean energy programs. 

•	I nformation on green standards and advanced energy measures. 
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    Executive Summary

The multi-family housing sector offers many opportunities for members of the Clean 	

Energy States Alliance to connect their interests and objectives in promoting clean energy 

to another public purpose—growing a vibrant, green, affordable housing movement. 

Affordable multi-family housing projects today receive substantial public support. The 	

ongoing role of state government in this market makes it a logical arena for state clean 	

energy funds to become involved, as well as to ensure affordable housing projects benefit 

from the use of clean energy technologies.

Simply put, the installation of clean energy technologies in multi-family housing projects	

is good public policy for many reasons. Specifically, incorporating solar photovoltaic (PV) 

technology in affordable multi-family housing can help position the technology as a ready-

to-go solution to mitigate rising housing operating costs. While current PV system economics 

are often challenging, solar energy today is the most practical clean energy for use in this 

housing sector. Solar resources are widely available in the built environment, are delivered 

at no charge, and can be collected on under-utilized rooftop space. PV also is compatible 

with other green design features that help control energy costs and improve the environ-

mental quality of homes and neighborhoods. Moreover, PV manufacturing and installation 

costs are predicted to decline over time. 

However, any strategy for promoting clean energy systems must acknowledge the already-

complex and resource-constrained environment affecting affordable housing development. 

To succeed in this sector, clean energy programs and players should pursue strategies that 

piggyback on well-established housing programs and incentives.

To assist state clean energy programs in promoting PV in affordable housing, Peregrine 	

Energy Group and Clean Energy Group have prepared this specific Action Plan. The Action 

Plan identifies various targeted strategies that can be employed by states, recognizing 	

that interests, opportunities, and available resources will vary from state to state. Taken 	

together, these strategies offer a comprehensive approach for transforming a state’s afford-

able multi-family housing market to better integrate clean energy and advanced energy 

efficiency. Taken individually, they offer a more incremental path to accelerate progress 	

toward a future when including these technologies in buildings will become standard  

practice. 
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The following Action Plan is recommended to state 

officials and other stakeholders who are interested 

in promoting clean energy technologies in afford-

able, multi-family housing. 

Influence State Housing Policy  
and Program Design for Affordable 
Housing 

1.	Dedicate a substantial portion of the state’s 

clean energy funds to facilitate installation of 

clean energy and advanced energy efficiency 

measures in affordable housing. 

	 State clean energy funds and programs that 

commit significant, dedicated funding to this 

purpose will get the attention of housing agen-

cies, influence developers and housing agencies 

to embrace PV applications, and assist in mitiga-

ting the very real economic and programmatic 

barriers to use of clean energy technologies  

in this housing sector. 

2.	Make the incorporation of PV technology  

in affordable housing a clean energy program  

priority through outreach, funding, and  

technical assistance.

•	 Provide expert support throughout design 

and construction, including analysis that 

demonstrates the life-cycle cost advantages 

of investing in solar and advanced clean 		

energy systems. 

	T oday, PV is the most practical clean energy 

technology for this housing sector because solar 

resources are widely available in the built envi-

ronment, are delivered at no charge, and can be 

collected on under-utilized rooftop space. While 

other clean energy generation options should 

also be considered (biomass, small wind, fuel 

cells), most of these technologies present greater 

challenges than solar PV due to lack of supply 

infrastructure and space for fuel storage.

3.	Target significant clean energy dollars to larger, 

commercial-scale, multi-family housing projects 

to increase the cost-effectiveness of public invest-

ments, reduce building operating costs, and 

achieve greater visibility for PV technology.

	 While PV remains expensive, larger PV projects 

are more cost effective than small projects.  

Focusing a state’s PV investments in multi-family 

housing applications can result in larger PV projects 

that cost less per installed watt. These projects 

also are more likely to serve important public 

education and outreach purposes because, located 

in more urban areas, they are highly visible to 

the general public. These projects also have the 

capability to ensure proper operation and main-

tenance of the PV system after installation because 

of the in-place management infrastructure.

4.	Actively partner with state housing agencies 

and advocate for establishing housing credit 

allocation criteria and policies to encourage  

PV in affordable housing.

	 •	 Collaborate with housing agencies in program 	

	 development and delivery. 

	T o be successful, PV initiatives must integrate 

well with existing multi-family housing design 

An Action Plan For State Clean Energy Funds
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and development cycles and processes. Given the 

complex nature of this business, housing devel-

opers have little interest in dealing with new, 

administratively burdensome programs. There-

fore, the most effective strategy to bring clean 

energy into multi-family housing is for the state 

clean energy programs to work closely with and 

through the housing agencies—entities empow-

ered to set the standards for new construction and 

required to keep affordable housing affordable. 

State clean energy programs should provide 

funding and resources to the housing agencies, 

but with minimal hurdles, and allow the housing 

agencies to actually manage and deliver the 

program results.

•	U nderstand your state’s affordable housing 	

development processes. Support state policies 

that encourage or mandate that affordable 

housing projects include advanced energy 

measures and be built “PV ready.” 

	 State clean energy programs should leverage the 

major financial mechanism supporting affordable 

housing projects—the Federal Low-Income Hous-

ing Tax Credits (LIHTC). The tax credit allocation 

process enables a state to encourage housing 

characteristics through several methods. The most 

direct method is to establish threshold require-

ments for eligibility to receive tax credits. A second 

method is to establish credit set-asides that allocate 

a certain portion of the credits to housing ex-

hibiting certain characteristics. A third method 

is to encourage desired housing characteristics 

through the awarding of points in the competi-

tive scoring process. This latter approach can be 

used to influence design of housing projects by 

assigning significant points for housing that 

contains features and elements relevant to use 

of clean energy and advanced energy efficiency. 

Several states already have allocation policies in 

place to influence energy and resource conser-

vation in housing. To build on this precedent, 

state clean energy programs should work with 

state housing agencies to increase the threshold 

requirements, set asides, and/or points awarded 

in the tax credit allocation process for use of effi-

ciency and clean energy measures in housing 

design. Energy programs also should explore 

additional ways to foster clean energy technol-

ogy applications through other housing finance 

mechanisms (e.g., Community Development 

Block Grants, tax free bonds).

Influence Housing Project Development

1.	Incorporate PV in green buildings.

	 •	D edicate a portion of state PV incentives  

	 to installations in green buildings. 

	T here is great momentum today to include green 

design features in affordable housing. State clean 

energy programs should piggyback on this move-

ment by encouraging PV as a smart, forward-

looking feature that should be included not only 

in affordable housing, but in all green buildings. 

State energy programs should embrace a market 

transformation strategy that encourages and 

supports PV as a standard feature in new green 

housing construction and establishes strong ties 

to “green building” advocates and practitioners. 

2.	Educate and assist housing developers.

•	E ducate all parties in the affordable housing 

development chain regarding the life-cycle 

benefits of advanced energy efficiency and 

clean energy technologies. Work with hous-

ing agencies to determine the best ways to 

disseminate this information and send a  

clear PV message to developers.

•	R ecent studies of green design confirm that 

life-cycle benefits of green construction far 

exceed the costs. While the upfront capital 
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investment for a PV system is still relatively 

unattractive, public incentives and new tax 

credits will result in cost effective instal-

lations.

•	B ecome involved early in the project design 

process to help establish a “green design” 

approach and to influence specific design  

decisions.

•	 Provide technical assistance for design,  

construction, and PV system commissioning. 

Help underwrite the costs of specialized  

architectural support and provide on-site  

expertise, if possible, during the design 		

and construction process.

3.	Minimize lost opportunities for future PV  

installations.

	T oday’s new housing construction will be with 

us for many decades. Even if public funds are 

unavailable today to subsidize the cost of PV 

system installation in new construction, afford-

able housing projects still should be sited,  

designed, engineered, and wired to effectively 

and efficiently accommodate installation of PV 

in the future. The incremental cost of PV-prepared-

ness at the time of new construction is small. 

Without this effort, future installation will be 

much more expensive or impossible.

•	 Work with public housing and green design 

partners to implement mandates that optimize 

solar site planning for new construction and 

encourage developers to include architectural 

elements (e.g. roof pitch and design) that 

support future PV panels. 

•	E ncourage installation of PV-ready electrical 

infrastructure as part of the original electrical 

design, when it is least expensive (if not free).

Use Public Housing Finance  
Mechanisms to Promote Clean  
Energy Technology Application

1.	Revise state housing agency allocation rules 

and requirements for affordable housing pro-

grams to encourage and/or require developer 

investment in advanced efficiency and PV systems.

	T he state housing tax credit process offers several 

potential opportunities to encourage developers 

to invest in efficiency and clean energy systems 

in housing projects. Other public housing finance 

mechanisms may offer states similar opportunities 

to leverage PV applications.

•	 Since demand for state housing tax credits 

exceeds supply, encourage state housing agen-

cies to use competition for credits to convince 

developers to increase energy efficiency and 

install clean energy systems.

•	 Work with housing agencies to enable devel-

opers to receive credit for lower life-cycle costs 

in green projects when calculating utility  

allowances and to apply some or all of those 

credits to rental income allowances.

•	E stablish guidelines and criteria in housing 

assistance programs for construction of publicly-

financed housing that encourages or mandates 

advanced clean energy systems and practices.

2.	Offer adequate financial incentives  

to encourage installation of PV.

	A t its current price, PV installations will not  

occur without public subsidies and incentives. 

State housing program guidelines and allocation 

policies alone will not make expensive, discre-

tionary PV investments attractive, when rents 

are capped by affordable housing guidelines. 

Therefore, state clean energy programs should:
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•	 Provide sufficient subsidies to create positive 

cash flow for PV installations over the life of 

the equipment.

•	I dentify or secure sources of dedicated low 

interest loans for the balance of the required 

PV investment.

•	U se clean energy funds as necessary to 		

provide additional low interest financing  

to support individual projects that commit  

to add clean energy technology.

Maverick Landing, East Boston, MA  
Architects: ICON Architects, Inc., Boston, MA
Maverick Landing is a residential and mixed-use sustain-
able development that includes photovoltaic panels and a cogeneration system. ICON is currently 
securing LEED certification for this project. The urban design concept for Maverick Landing involved 
removing the monolithic superblock (Maverick Gardens) of the existing site and restoring the historic 
neighborhood street pattern, thereby reconnecting the site to the surrounding community and providing 
visual and physical connections to its magnificent waterfront.
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This Program Guide describes strategies that mem-

bers of the Clean Energy States Alliance (CESA) 

can use to promote the installation of clean ener-

gy and advanced energy efficiency technologies in 

affordable multi-family housing. It focuses particu-

larly on opportunities for incorporating solar pho-

tovoltaic (PV) systems in green construction.

In March 2005, CESA commissioned Peregrine Energy 

Group to prepare a white paper exploring opportu-

nities for and barriers to incorporation of photovol-

taic generation systems in affordable multi-family 

housing projects. Peregrine found that targeting 

the affordable multi-family sector offers both  

particular opportunities and challenges2. 

The major challenge is that PV is relatively expen-

sive today with high upfront capital costs and long 

payback times. Simply put, solar PV is not yet cost-

competitive in most grid-connected applications, 

and substantial cost reductions will be required 

for PV to contribute meaningfully to the country’s 

electricity supply. 

The good news is that significant cost reductions 

are possible. Future anticipated advances in manu-

facturing technology and installation efficiencies 

are expected to improve PV system economics and 

spur the integration of PV elements into building 

systems. This should result in widespread adoption 

of the technology, both as add-on systems and in 

new construction.

Introduction

But meanwhile, in the United States at least, PV is 

a technology that is still dependent on substantial 

government intervention and public subsidies. Lo-

cal, state, and federal government incentives are 

the principal drivers for growth in grid-connected 

PV capacity. Common public programs include re-

bates on the capital costs of installation and tax 

incentives. These incentives are motivated by the 

widespread popular appeal of solar power and its 

positive attributes—modest environmental impacts, 

avoidance of fuel price and supply risks, coincidence 

with peak electrical demand, distributed genera-

tion located at point of use, and installation mod-

ularity. A key goal of these incentive programs is 

market transformation—to drive down the cost  

of PV over time to a level that does not require 

substantial government subsidies. 

In order to bring PV costs down to competitive levels 

more quickly, many states are placing more emphasis 

on certain PV applications where cost competitive-

ness may be more readily achieved. Of particular 

note for this report, a program that places empha-	

sis on encouraging PV installation in large-scale 	

new construction, such as multi-family affordable 	

housing, could reduce system costs significantly 

over time because design and installation efficien-

cies will help lower customer costs. In short, this 

housing sector offers states an opportunity to facili-

tate incorporation of PV in residential new construc-

tion, but at a commercial scale, with significantly 

more attractive economics than the single-family 

and retrofit housing markets. Moreover, emphasis  

Background
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on this housing sector will enable state PV programs 

to link their interests and objectives in promoting 

clean energy to a larger public purpose—growing 

a vibrant, green affordable housing movement. 

Such a partnership makes sense because the afford-

able housing sector has an aggressive action plan 

for new construction and offers willing collabora-

tors with state clean energy programs. 

Finally, this housing sector can help to address the 

visual challenges often presented by PV installa-

tions in residential applications. One of the biggest 

obstacles facing PV installations in market-rate, 

single-family construction is a perception that these 

applications are visually intrusive. However, afford-

able multi-family housing is often mixed-use in 

character and built in a more urban environment. 

It is often architect-designed and bold in appear-

ance. Therefore, this housing sector provides a  

residential application for PV in a physical setting 

where looking special and “high tech” is tolerated 

and even appreciated.

Across the U.S. today, the need for affordable 

housing units is a major public policy issue and has 

resulted in significant new construction and major 

building rehabilitation to increase the numbers and 

quality of rental housing units. Historically, demand 

for affordable rentals created pressure to drive down 

so-called first costs (i.e. construction costs). This 

resulted in developers choosing building designs, 

equipment, and materials that were inexpensive 

but had unintended occupant health consequences 

(e.g. high incidence of asthma, poor air circulation, 

safety issues). 

As this housing has aged, and energy and other 

operating costs have increased (for space heating, 

hot water, electrical appliances, upkeep for build-

ings and grounds, transportation, etc.), many older 

Affordable Housing Markets

housing projects are no longer viable without  

significant rehabilitation. At the same time, rising 

costs for market-priced rentals increased demand 

for affordable units, and competition from urban 

gentrification and condominium conversions for 

older, once-affordable units exacerbated the  

supply shortfall.

Responding to this housing crisis, both the federal 

government and the states have redoubled their 

efforts to encourage substantial rehabilitation of 

existing buildings and construction of new buildings, 

using low-income housing tax credits and low inter-

est debt financing. The goal today is to create housing 

that is healthy to occupy, contributes to the general 

health of the community, and has lower life-cycle 

costs for occupants and operators. 

Solar PV is a good fit for affordable housing appli-

cations. The economics of electricity generation from 

clean energy resources is closely related to the quan-

tity and quality of the particular resource and the 

scale of the generation technology applications. 

For example, use of hydropower, wind, and biomass 

generation is neither practical in this context nor 

readily available at the location of most affordable, 

Focusing on PV for On-Site Generation 
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The 20+ state clean energy programs in existence 

today all encourage and/or fund the installation 

of photovoltaic systems. A series of informal inter-

views with representative states3 was conducted as 

part of this Guide’s development to better under-

stand the PV-related objectives and targets of in-

dividual states, the existing programs, and the 	

resources committed to PV. These interviews re-

vealed that there are many different approaches 

and philosophies being used by the states today 	

to foster the installation of PV technology. The 	

approaches vary with the human and financial 	

resources available in each state and with specific 

state objectives for PV deployment. Here are  

the key observations from these interviews:

•	 Some states have significant dollars committed 

to PV initiatives (CA, NY, NJ), while others have 

very limited resources (PA, RI, WI). Programs in 

place include installation incentives, rebates, 

and performance-based buy-down programs; 

industry support efforts where there are clus-

ters of PV component manufacturers; regula-

tory initiatives focused on improving intercon-

nection and net metering rules to support PV; 

consumer education; installer training, certifi-

cations, and listings; technical assistance services; 

PV system databases; and PV production 	

tracking.

•	 Many state PV programs are multi-faceted initia-

tives that seek to demonstrate that PV systems 

work across a wide spectrum of building types 

and market sectors—old and new, large and small, 

on-grid and off-grid, and residential and com-

mercial. Some states measure success in terms of 

number of installations completed, while others 

focus on number of kW installed, number of kWh 

generated, or the unit cost per installed system.

•	A  few states target more narrowly defined mar-

ket segments, such as affordable housing or new 

green buildings (NYSERDA’s PV on Energy Star-

Labeled Homes; Massachusetts’ Small Renewables 

Initiative, Green Affordable Housing Initiative, 

and Affordable Energy Star Homes).

•	 Some state programs indicate that there is 

growing concern by legislators and policy makers 

that PV programs focus too much on single-family 

PV installations for upper income sectors and 

should provide more emphasis on the affordable 

housing sector as a social equity goal.

•	V ery few of the state programs have a targeted 

approach or specific initiatives that focus on af-

fordable housing. The programs rarely have de-

veloped formal relationships with state housing 

agencies or knowledge of the processes and fi-

nancial drivers for these housing projects.

Current State Efforts to Promote PV

multi-family housing projects. However, solar energy, 

for thermal applications or power generation, is 

widely available in the built environment (although 

resource quality and solar access are time-sensitive 

and vary from location to location), is delivered at 

no charge, and can be collected on under-utilized 

rooftop space. And when PV technology costs come 

down, everyone will be installing it.



C l e a n  E n e r g y  G r o u p   l  10  l  C l e a n  E n e r g y  S t a t e  P r o g r a m  G u i d e C l e a n  E n e r g y  G r o u p   l  11  l  C l e a n  E n e r g y  S t a t e  P r o g r a m  G u i d e

This section provides a brief description of the af-

fordable multi-family housing development pro-

cess, the green building movement, and the major 

barriers that impede clean energy’s expansion in 

this sector.

Any effort to design a state program to promote 

installation of clean energy technology in afford-

able multi-family projects must begin with identi-

fication of the specific programmatic objective(s) 

that a state wishes to achieve. That is, program-

matic objectives should drive the design of the 

specific program options. 

Objectives to consider could include:

•	D emonstrating that clean energy technologies 

work and are cost effective (on a life-cycle basis) 

in affordable multi-family housing.

•	 Maximizing the number of PV or other clean 

energy installations in multi-family housing.

•	 Facilitating incorporation of green design 		

(including clean energy technologies) in the 

housing sector.

•	D eveloping effective financing strategies for 

advanced energy measures and clean energy 

installations for multi-family housing.

•	E stablishing a consistent, stable program in-	

frastructure and policy base to encourage and 	

support future PV/housing projects.

•	A voiding lost opportunities for including these 

energy technologies in new housing construction.

In developing this Program Guide, we assumed that 

states are interested in accomplishing all of these 

objectives, if the resources are available. However, 

any strategy, to be successful, must acknowledge 

the already-complex and resource-constrained 	

environment for affordable housing development. 

Therefore, perhaps the most important recommen-

dation is for states to pursue strategies that piggy-

back on already in-place programs and incentives 

for affordable multi-family housing development.

  

Identify Clean Energy Program Objectives  
for the Affordable Housing Sector

Clean Energy in Affordable Housing:
Opportunities & Issues
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1.  The Government’s Role 

There is significant demand for construction and 

rehabilitation of affordable multi-family units. 

However, the inherent nature of affordable hous-

ing, as both income and resource constrained, makes 

it an often unattractive and unworkable investment 

target for developers and their business partners 

without public assistance. As a result, public hous-

ing authorities (PHAs), generally affiliated with 

local government, are major players in the con-

struction, management, and maintenance of affor-

dable housing projects. Using public bonding 		

authority, PHAs raise funds for new construction 

and design and build multi-unit projects for income-

qualified residents. 

Historically, many affordable housing projects 

have been poorly sited, poorly constructed, energy 

inefficient, unhealthy, and inhospitable. As a re-

sult, they have been expensive to operate and 

maintain, and often unhealthy places for resi-

dents and the community at large. 

Increasingly, older projects are being rehabilitated 

or replaced with newer housing designed with the 

recognition that housing conditions affect occu-

pant health and safety, and with an objective to 

reduce costs for operations, maintenance, and re-

pairs. Therefore, public housing authorities are in-

creasingly interested in incorporating advanced 

energy efficiency, clean energy technology, and 

green attributes in new construction. 

2. The Private Sector’s Role 

Housing programs today also reflect the ever- 

increasing emphasis that government’s role is to 

encourage private action to address societal needs. 

Therefore, private project developers are primary 

drivers in the construction and rehabilitation of  

affordable multi-family housing. 

With public sector support and incentives offered 

to qualifying projects, affordable housing develop-

ment has become very attractive to private investors, 

with demand for housing incentives exceeding 

available supply each year. This merger of public 

purpose and private action in the affordable hous-

ing market makes it a logical arena for state clean 

energy funds to become involved by offering sup-

port and incentives to drive private investment 	

in deployment of clean energy technologies.

Today, because they are dependent upon tax credits, 

bond financing, interest subsidies, and other gov-

ernment incentives, privately-developed housing 

projects are characterized by:

•	 a specialized infrastructure of market participants 

—the developers and business partners that put 

deals together and bring them to a successful 

conclusion; 

•	 strict, often complex eligibility and program 

rules and guidelines; 

•	 long planning horizons; and

•	 extensive checks and balances to protect public 

interests and investments.

Developers of these housing projects are of various 

types. They include private, for-profit companies 

specializing in this market; nonprofit community-

based organizations with an interest in improving 

the quality of life in a local geographic area; and 

nonprofit housing specialists, sometimes affiliated 

with religious orders, which develop housing projects 

as their public purpose. 

Understand the Affordable Housing Marketplace
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The role of the developer is to identify the oppor-

tunity, define the project scope, bring together 

the project team, and develop the project pro for-

ma. Typically organized as a general partnership 

or a limited liability company, the developer ac-

quires rights to the proposed project site, meets 

permitting requirements, and secures necessary 

resources and personnel for project design, con-

struction, and permanent financing. 

The developer also may become the property 

manager of the completed project or may hire an 

outside manager. To the extent that the developer 

is the conduit for public financial incentives, he 	

or she must ensure that the project complies with 

program income and occupancy guidelines and 	

for reporting on that compliance. He also may 

have responsibilities for, and performance-based 

compensation based upon, the cost-effective 		

operation of the property and on-budget property 

main-tenance. He must satisfy the requirements 	

of tenants, equity owners, debt financiers, govern-

ment agencies, and his own organization. Success-

ful completion of a housing project requires the 

coordinated involvement of attorneys, bankers, 

architects and engineers, construction managers, 

general contractors, and numerous specialist sub-

contractors. Because projects require both debt 

and equity financiers, nonprofit developers with 

limited track records may need to secure twenty 

or more sources of capital for an affordable hous-

ing project, to address needs and spread risk. Each 

of these sources, large and small, has its own re-

quirements for risk management, due diligence, 

reporting, payment, etc. 

Therefore, state clean energy programs should 

recognize that with the need to manage all this 

activity and all these players, there is reluctance  

by housing developers to add extra complications, 

such as 	advanced energy and green design attri-

butes, if they do not have a clear economic payoff.

3. Public Financial Resources and Mechanisms

This Guide includes a detailed primer on resources 

and mechanisms for financing affordable multi-

family housing, referenced in Appendix C. The pri-

mary financial programs are described briefly here, 

and readers are directed to the primer for more 	

detail. 4

Tax Credits

Today, the Federal Low-Income Housing Tax Credit 

program is the major financial mechanism that 

supports affordable housing projects. The housing 

credit program is administered by the states under 

policies developed by states in the Qualified Allo-

cation Plan or QAP. States can promote policy  

objectives in a variety of ways through the QAP. 

Therefore, a state’s housing credit program and 

QAP must be understood by state clean energy 

programs if they are to participate effectively  

in shaping housing projects.

Typically, states influence allocation policy by 		

encouraging development characteristics through 

awarding of points in the competitive scoring pro-

cess. Because most states face demand for housing 

credits far in excess of supply, they can encourage 

the type of housing built by awarding additional 

points to developments that best meet state needs 

and policy goals. Demand for tax credits commonly 	

exceeds the allocated supply by factors of as much 

as 4 to 1 in a given year, resulting in keen com-	

petition among projects for funding. 

The QAP. Each state housing finance agency is 	

required to develop a QAP to govern the evalua-

tion and selection of projects to receive credits. 

The QAP is a statutorily mandated plan that estab-

lishes a state’s criteria, preferences, and priorities 

■
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for allocating housing credits during the year, within 

general guidelines promulgated by the IRS. 

States can promote policy objectives in a variety  

of ways using the QAP. The most direct method is 

establishing threshold requirements whereby only 

developments meeting the requirement (e.g. green 

design features) are eligible for the credit. A second 

method is establishing credit set-asides. A set-aside 

is a pledge by the state to allocate a certain portion 

of the credits during the year to developments ex-

hibiting certain building characteristics (e.g. solar 

features). However, because threshold and set-

asides are so restrictive, states often employ  

them less frequently in QAPs. 

The third method involves awarding points to rank 

projects on a competitive basis based on criteria 

designed to reflect state objectives. This point  

system approach is favored by most states because 

it permits the greatest flexibility and discretion  

in administering the tax credit award process.5  

State clean energy programs should meet with 

state housing finance officials to learn more about 

the state housing tax credit program and work  

to increase the scoring of points in a state’s QAP 

assigned to various energy and green design fea-

tures of proposed housing projects. State clean 	

energy programs can effectively use this competitive 

process to address their clean energy objectives by 

ensuring that the QAP process awards sufficient 

additional points to prioritize use of clean energy 

technologies in allocating credits. 

Tax Exempt Bonds

Tax exempt bonds are the next most important 

funding mechanism for affordable housing, with 

over one third of projects now using them. Use of 

tax exempt bonds is growing steadily, in large part 

because it enables developers to avoid the stiff 

competition existing for housing tax credits. 

■

The primary type of bond issued for multi-family 

housing is a private activity bond, which serves to 

finance projects that are owned and operated by 

private parties through limited liability companies 

or limited partnerships. For example, California 

has $2 billion in these bonds dedicated to multi-

family housing. 

Bonds tend to support larger housing projects in 

better markets. For example, mixed-income devel-

opments will tend to use bonds because there are 

less rigorous compliance guidelines under bond 

programs for qualifying affordable units. Bonds 

also involve fewer regulations than tax credits, 

have low interest rates, provide allowance for 

some tax credit allocations, and offer better 	

yields to investors.

Other types of bonds used for housing projects  

include “501(c)(3)” bonds issued for nonprofit orga-

nizations to develop residential housing for chari-

table purposes. In addition, government bonds are 

used extensively for affordable housing projects.

As with tax credits, the issuers of tax exempt bonds 

have the authority to establish guidelines and criteria 

to ensure that enumerated public purposes are being 

met. Therefore, state clean energy funds should 

work with state housing finance agencies to create 

or expand the energy standards required for proj-

ects pursuing tax-exempt bond financing. State 

funds also should explore how their funding could 

be added to bond deals to finance energy measures 

for housing projects.

4. Project Timelines

Development of a tax credit or bond-supported 

housing project is a multi-year enterprise, generally 

taking anywhere from 24 to 36 months from initial 

application to completion of construction.
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TABLE A
Illustrative Multi-Family Development Timeline
This illustrative timeline assumes a state application deadline of June 2006 and begins in January 2006. It is intended 
to reflect the complexity and multi-step nature of the process, and in many cases may underestimate the time required 
to accomplish individual activities.

January 2006 Read state QAP. Analyze prior winners. Meet with staff.

January 2006 Form Partnership / LLC and General Partner / Managing Partner entities.

February 2006 Pick site. Plan type of project. Begin schematic design (solar considerations include orientation, shading, 
roof space, etc.).

February 2006 Develop cash pro formas and construction budget. Investigate loan availability and interest rates. Request 
market study. 

February 2006 Have market study completed.

April 2006 Develop sources and types of project financing based on construction costs, soft costs, and market pricing.

May 2006 Option land (with conditions regarding zoning, approvals). Finish schematic design.

May 2006 Apply for soft loans, grants, if necessary (e.g. for energy design support). Begin design development (solar 
considerations include electricity demand calculations, PV system sizing, finance schemes). 

June 2006 Apply for tax credits from applicable user. 

July 2006 Receive soft loan or grant commitment.

August 2006 Receive reservation of tax credits and/or bond cap.

September 2006 Work on site plan and zoning approvals. Submit applications for construction and permanent loans or  
to underwrite commitment and liquidity and credit enhancement for bond deals.

October 2006 Negotiate with equity investors regarding letter of intent. Execute Developer Fee Agreement with the 
Developer (separate entity from General Partner or Managing Member of limited partnership or limited 
liability company). Complete design development.

December 2006 Obtain site plan and zoning approvals. Begin construction documents (solar considerations include PV 
panel placement, inverter location, general contractor education, performance bonding).

January 2007 Purchase land. Execute letter of intent with equity investor(s). Obtain HFA Board approval. Execute  
commitment letter for debt.

February 2007 Submit cost certification for carryover allocation. 

March 2007 Obtain carryover allocation. Complete construction documents.

April 2007 Close on equity investment & construction loan. Begin construction.

June 2008 Finish Construction (12—18 months after it begins). Begin Leasing.

June 2009 Achieve full lease-up.

Table A on page 15 is illustrative of how the hous-

ing tax credit process works. It demonstrates why 

important design decisions are made early in the 

project development process. And it underscores 

the importance of state clean energy funds engag-

ing early in a project if they want to influence its 

energy-related design features.6  To that end, state 

clean energy funds should seek to establish work-

ing relationships with state housing agencies in 

order to receive early notification of projects that 

are entering the development pipeline in order  

to be able to affect their design features. 
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1. Green Design Overview 

An increasing number of multi-family housing 

projects are incorporating green building features. 

This trend provides state clean energy programs 

with a significant opportunity to promote clean 

energy systems as part of the greater green build-

ing movement. 

The burgeoning green building movement seeks 

to tap consumer demand for environmentally 

friendly, healthy, and affordable houses and build-

ings. Designers of green buildings aim to: minimize 

energy consumption through more-efficient mate-

rials, appliances and integrated clean energy systems; 

reduce demand for water and open space; and 

provide convenient access to public transporta-

tion. The movement officially began with the 

founding of the U.S. Green Building Council, which 

in 2000 published LEED (Leadership in Energy and 

Environmental Design) standards to guide devel-

opers’ decisions on site design, water use, indoor 

air quality, and energy generation and use. Today, 

4600 member organizations and companies plan 

to construct buildings or renovate old ones accord-

ing to LEED standards, and a growing number of 

state and local governments have incorporated 

these standards into laws and regulations for new 

buildings. Solar energy is playing a primary role  

in many of these green buildings.

Green buildings often are referred to as high per-

formance buildings due to their energy efficiency 

characteristics. Green buildings address a wide 

range of topics, including: 

•	 water conservation and waste management 

•	 clean energy sources and energy efficiency

•	 nontoxic materials and recycled/reused materials 

•	 reduced environmental impact on the 	

building site 

•	 wise use of space/reduced building size 

•	 consideration for cultural and historical  

factors of the site 

•	 proximity to public transportation 

Research and emerging experience on the ground 

confirm that green affordable homes can be built 

at the same, or slightly higher, cost as conven-	

tional affordable homes—while delivering demon-

strably lower operating and maintenance costs. 

Proper planning can mitigate almost any additional 

costs, and costs are decreasing with experience.

The cost effectiveness of green building design  

is now well documented. According to a recent 

landmark study drawing on national data for 100 

green buildings in the U.S., the financial benefits 

of green design are between $50 and $70 per 

square foot. 7 The study found that an upfront in-

vestment of 2 percent (the average cost premium) 

in green building design results in average savings 

of at least 10 times the initial investment over a 

20-year period. And costs are falling as those who 

design, construct, and maintain green buildings 

gain experience. The benefits include cost savings 

from reduced consumption of energy and water, 

less generation of waste and emissions, lower op-

erations and maintenance costs, and enhanced  

occupant productivity and health.   

There is no single “green building” definition. 

Rather, there are many programs, standards and 

Embrace the Growing Movement toward Green 					   
Design in New Construction
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guidelines that have been promulgated to describe, 

support and certify green design, by federal, state 

and local governments, and by nonprofit organi-

zations and building industry groups. 

At the federal level, the U.S. Environmental Pro-

tection Agency’s (“EPA”) Energy Star designation, 

though not a green building standard per se, is a 

leading “go green” initiative that recognizes and 

promotes buildings, appliances, and technologies 

that meet or exceed specific performance stan-

dards for efficiency. EPA has formed voluntary 

partnerships with the private sector to encourage 

the production and use of energy-efficient equip-

ment that reduces air pollution. Energy Star appli-

ances, for instance, are 10—25% more efficient 

than required by federal standards. 

The EPA also established an Energy Star buildings 

program—a voluntary energy efficiency program 

for U.S. commercial buildings that expands on the 

successful EPA Green Lights program. This initia-

tive focuses on profitable investment opportuni-

ties available in most buildings, using proven tech-

nologies. A central component of the program is  

a step-by-step implementation strategy that takes 

advantage of system interactions, enabling build-

ing owners to achieve additional energy savings 

while lowering capital expenditures. 

The highest and perhaps best known standard for 

green design and performance is the LEED certifi-

cation program of the U.S. Green Building Council, 

a private nonprofit organization representing all 

segments of the building industry. LEED was created 

to define “green building” by establishing a com-

mon standard of measurement and to transform 

the building market. LEED standards provide a 

comprehensive framework for assessing building 

performance and meeting sustainability goals. 	

Recently, there has been some criticism of the 

strict rigor of the LEED certification standards, 	

in favor of more situation-driven design. 

More than 170 buildings have been certified for 

compliance with the LEED rating system. More 

than 1,700 projects are awaiting approval. Most 

projects involve education and office buildings, 

but retail, industrial, and multi-family residential  

developments have been certified as well.

It is important to note that not all green buildings 

achieve LEED standards or seek LEED certification, 

especially in the housing sector. In fact, there are 

over 40 local and regional green building programs 

around the country that certify green residential 

building, sponsored by states, cities, utilities, and 

local homebuilder associations—each with unique 

specifications and requirements that reflect local 

priorities and opportunities. Increasingly, there is 

an effort to move green building into residential 

markets, with the National Association of Home 

Builders publishing green building guidelines for 

local affiliates and LEED piloting a LEED for Homes 

standard to bring national consistency to the term 

“green building”.8

2. Green Affordable Multi-Family Housing

There also is increasing emphasis and activity 

around the country to incorporate “green” features 

in multi-family housing. These efforts evidence a 

transition in the focus of building design / construc-

tion from lowering first costs to life-cycle costing.

Green affordable housing is characterized by achiev-

ing building performance that exceeds minimum 

building code requirements. It also can include the 

use of such techniques and systems as occupant-

friendly building materials (often eliminating asthma-

inducing carpets, for example, in favor of wood or 

tile flooring). It may include continuous ventilation 

in kitchens and baths as well as operating windows. 
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Often these developments are co-located near 

public transportation and/or retail stores. Overall, 

this type of building design is driven by the recog-

nition of the values and benefits that green fea-

tures create and is responsive to the needs of both 

building owners and occupants. While some green 

housing projects are being certified under various 

Green Building programs and standards at play 

today in the United States, many are not.

A major player in driving green affordable hous-

ing today is the nonprofit Enterprise Community 

Partners, Inc. (formerly known as the Enterprise 

Foundation). Enterprise Community Partners  

(Enterprise) established the Green Communities 

Initiative to facilitate investment in green design 

in affordable housing. Green Communities™ is a 

five-year, $550 million effort, in partnership with 

the Natural Resources Defense Council. Its goal is 

to build more than 8,500 environmentally healthy 

homes for low-income families. The initiative pro-

vides grants, financing, tax credit equity and tech-

nical assistance to developers who meet “Green 

Communities™ Criteria” for affordable housing. 

Enterprise, through it’s Green Communities Initia-

tive, seeks to “align affordable housing investment 

strategies with environmentally responsive build-

ing practices.”9 Drawing from LEED and from major 

local and state green programs, Green Communi-

ties™ Criteria applies green design strategies to 

simultaneously reduce pollution and the depletion 

of natural resources, lower operating costs and 

maintenance needs, and contributes to the physi-

cal health and well being of the people and the 

communities they live in. Enterprise now is con-

sidering mandating “PV Readiness” in the Green 

Communities™ Criteria that is referenced in  

Appendix A. 

State clean energy programs should consider  

creating partnership relationships with Enterprise 

to spur the construction of green affordable hous-

ing. This is already occurring in some states. For 

example, recently the Massachusetts Renewable 

Trust Fund joined with MassHousing and Enter-

prise to achieve the construction of up to 1000 

new units of affordable housing in Massachusetts 

that will use clean energy technologies. Through 

this partnership, the Massachusetts clean energy 

fund is providing funding for feasibility studies, 

design, and construction.

Barriers to PV in Affordable Multi-family Housing

To be successful in promoting PV technology in the 

affordable housing market, a state clean energy 

program must address the following significant 

barriers.  

Limited Financial Resources  

•	 PV systems are expensive today, adding signi-

ficantly to a projects’ “first costs.” Affordable 

housing projects will not include PV as an addi-

tional out-of-pocket cost given the benefit-to-

cost ratio and long payback time of such invest-

ments—without substantial public incentives 

and subsidies.

•	G rants and subsidies can drive PV deployment 

decisions in this sector. However, to be successful, 

these grant programs must be user friendly and 

burden-free. They must not impose additional 

drag to an already complex and time consum-

ing development cycle for public housing  

projects.
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•	T he life-cycle costs and benefits of clean energy 

and advanced energy efficiency are not well  

understood by consumers and developers, despite 

research results that demonstrate its positive 

results. 

•	A ffordable multi-family projects rarely have 

enough money to do everything that needs do-

ing, much less invest in expensive PV systems. 

•	C ommunity-based developers operate with very 

limited resources. To be successful, even non-

profit developers are driven by an economic 

bottom line mentality.

Developer Mission and Motivation

•	 State affordable housing program guidelines 

may encourage energy efficiency, clean energy 

technology, and resource conservation, but 

these goals are poorly reflected and/or inade-

quately rewarded in scoring systems used to 

rank competing projects for available tax  

credits and grants. 

•	 Project developers want to invest in features that 

create significant measurable benefit, either to 

themselves or to building occupants. They do not 

perceive that PV systems provide such benefit 

among other competing housing features.

•	G reen building initiatives sometimes require ad-

herence to an abstract design standard, rather than 

reflecting target clients’ real needs and interests.

•	 Projects that incorporate clean energy and  

advanced efficiency measures usually require a 

‘technology champion’ on the developer team.

Lack of Technical Information and Support

•	T here is often no local source of information for 

affordable housing developers regarding clean 

energy and advanced efficiency.

•	D evelopers lack competent and cost-effective 

technical assistance on clean energy and advanced 

efficiency.

•	B y the time clean energy proponents learn about 

potential host housing projects for PV systems, 

it is often too late to economically incorporate 

PV into the building design.

Key Observations & Opportunities

A state clean energy program should consider the 

following issues to successfully promote PV in this 

housing market:

•	A ny strategy for promoting clean energy systems 

in the affordable housing sector must acknowl-

edge the already complex and resource con-

strained environment for affordable housing 

development. To succeed in this sector, state clean 

energy funds should offer attractive subsidies 

and pursue strategies that piggyback on in-place 

housing programs and incentives.

•	T he Federal Low-Income Housing Tax Credit  

is the major financial mechanism supporting  

affordable housing projects. State funds should 

work with state housing finance agencies to en-

sure that the Qualified Allocation Plan provides 

points and criteria that significantly increase the 

scoring for available tax credits for incorpora-

tion of clean energy measures in project design. 

•	C lean energy funds should engage early in a 

public housing project design if they want to 

influence its outcome. 
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Because there are a variety of different state PV 

program approaches, resource levels, and objectives, 

this Guide provides a menu of possible strategies, 

rather than a detailed, singular program design 

for promoting PV in affordable housing. The menu 

recognizes that interests, opportunities, and avail-

able resources will vary from state to state.

Taken together, these strategies offer a compre-

hensive approach to transform a state’s affordable 

multi-family housing market to better integrate clean 

energy and advanced energy efficiency. Taken indi-

vidually, they offer a more incremental path towards 

a future when including these technologies in 

buildings will become standard practice. 

The recommendations are based on the following 

observations regarding affordable housing and PV 

technology construction today:

•	T here is increasing focus on life-cycle benefits  

in this housing sector that is enabling developers 

to move beyond a “lowest first cost” approach 

to design.

•	 PV is the most practical renewable, clean energy 

technology in this sector since solar energy is 

widely available in the built environment, is 	

delivered at no charge, and can be collected on 

under-utilized rooftop space. While other clean 

energy generation options also can be consid-

ered, most present significant challenges for 

this sector due to lack of supply infrastructure 

and fuel storage space.

•	 PV is best viewed as a sub-element of green 

building design. However, the high first costs  

of PV and long paybacks make PV unattractive 

to affordable housing developers without  

generous public subsidies or incentives. 

•	 Multi-family housing would benefit from incor-

poration of green design features, including 	

PV, but most likely will be built conventionally 

without targeted and meaningful public inter-

vention. 

•	 State housing agencies are the logical players  

to promote and drive green design and PV in 

affordable multi-family housing development, 

but will need strong support from state clean 

energy funds if they are to assume this leader-

ship role.

•	C lean energy funds are the logical parties 		

to provide the funding and technical support, 

based on their mission and their access to 	

technical and financial resources.

Strategies for Clean Energy States

•	 Within the affordable multi-family housing sec-

tor, green building initiatives are a particularly 

attractive opportunity for state clean energy 

programs to leverage PV applications by part-

nering with the many local and national players 

promoting green building. PV is well-matched 

to other green design features and should become 

standard practice in future housing projects.

•	D evelopers lack competent and cost-effective 

technical assistance on clean energy and advanced 

efficiency. State clean energy funds must address 

this barrier through direct support, technical 

assistance, or other means. 
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State clean energy funds should consider estab-

lishing dedicated affordable housing initiatives. 

Affordable housing projects rarely participate in 

state PV grant programs. Therefore, there is a 

need for states to establish formal commitments 

to transform construction practices in this market 

sector to employ clean energy technologies, through 

funding, outreach, design of market-centric pro-

gram elements, and efforts to specific performance 

goals.

Affordable housing developers express strong inter-

est in incorporating strategies and technologies 

that will reduce building operating costs. At the 

same time, there is a strong ‘bottom-line’ mental-

ity that governs project design and construction 

and results in close scrutiny of all first costs. For all 

developers, this reflects the hard reality that rent-

al revenues are capped in these projects and can 

support only limited debt. For community-based 

developers, this reflects the ongoing concern that 

there are usually insufficient resources to address 

everything that needs to be done, as well as cover-

ing contingencies for inevitable unplanned events.

Action: Establish grant set-asides and increase 
grants to facilitate installation of clean energy tech-
nology and advanced energy efficiency measures 	
in affordable housing projects.
Adding photovoltaic systems and incorporating 

advanced energy efficiency elements in affordable 

housing projects requires investments beyond what 

developers generally have available to get a project 

built, even though a life-cycle analysis of advanced 

energy efficiency would justify its incorporation 

into a building’s design. Therefore, creating state 

grant programs that pay most or all of the design 

and installation costs of clean energy systems in 

these housing projects is the most assured approach 

to get such systems in and on buildings. States also 

should assume some or all of the soft costs to demon-

strate the technical and financial feasibility of in-

cluding clean energy and advanced efficiency 

technologies in affordable housing projects. 

These soft and hard costs include:

•	 Planning Support. On the front end, addi-

tional information will be needed about clean 

energy technologies, materials, and construction 

practices that developers are not familiar with. 

•	 Design Support. Input and assistance from 

specialists will be required to seamlessly inte-

grate these new systems and practices into the 

final design. In calculating project economics, 

the addition of these elements will require an 

examination of the impact on both the first 

costs and life-cycle costs of the project. 

•	 Capital Costs. Multi-family developers look to  

a variety of equity and debt sources to finance 

projects, making use of low-income housing tax 

credits and low interest bonds whenever they 

are available. Additional public subsidies will be 

necessary to cover some or all of the incremental 

cost of PV systems. 

•	 Implementation Support. Expert assistance 	

is necessary for housing developers in sourcing 

equipment and materials, hiring qualified con-

tractors, commissioning advanced efficiency 

measures and PV, and ensuring proper installa-

tion and performance as designed. One approach 

is to provide the support through deployment 

of assigned PV / Green Consultants, paid by the 

Strategies To Influence State Policy and Program Design 
1. Dedicate Significant Funds to Affordable Housing 
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state clean energy fund, to work on multiple 

projects at different stages of completion,  

and to function as a resource to each design/

implementation team. 

•	 Monitoring and Evaluation. To support  

future program design and market transfor- 

mation, states will want to gather, publish, and 

widely disseminate the data needed to monitor, 

evaluate, and publicize project costs and results.

Case Study: New Jersey SUNLIT Program    
In 2005, New Jersey’s Clean Energy Council ap-

proved a substantial financial commitment of 

clean energy funds to the quasi-public New Jersey 

Housing and Mortgage Finance Agency (NJHMFA) 

for affordable multi-family housing. SUNLIT, short 

for Solar Underwriting with Low Income Tax Credits, 

combines funds from the housing tax credit program, 

NJHMFA low interest debt financing, and Board  

of Public Utilities (BPU) solar rebates. Through this 

initiative, the BPU will help fund 1 MW of rooftop 

PV in affordable rental housing.

On average, systems will be 50–100 kW for each 

development, sized to meet common area electric-

ity costs (exterior lighting, hallways and common 

area lighting, elevators, laundry, etc.). The value of 

electricity generated by the PV system will be ap-

plied directly to a development’s 15-year operat-

ing budget when NJHMFA underwrites the project 

(to determine how much debt and subsidy a proj-

ect requires to keep rents affordable). As a result,

•	 operating costs in low-income rental properties 

will be further stabilized,

•	 communities with affordable rental housing 

will have their first visible PV systems, and

•	 the NJ Clean Energy Fund will be used for rental 

housing improvements, demonstrating the via-

bility of PV in these larger residential buildings.

NJMFHA (not the clean energy fund program) will 

coordinate outreach and use of SUNLIT funds as 

part of a larger effort to incorporate efficiency 

and green attributes in affordable multi-family 

housing projects. In addition to working with the 

BPU, NJHMFA collaborates with the Green Homes 

program of the state Department of Community 

Affairs (DCA).

The program goal is “to make it as simple as pos-

sible” for new projects to incorporate solar PV.  

To that end,

•	N JHMFA staff will screen prospective projects 

for solar accessibility and encourage their par-

ticipation in SUNLIT. 

•	N JHMFA will screen the existing DCA portfolio 

for any projects that already have been wired 

to be PV ready. 

•	 Where BPU funds (which provide approximately 

60% of the installed cost of the PV system) are 

not sufficient to make PV projects work in this 

sector, NJHMFA also will use their underwriting 

•	I dentify and recruit candidate projects as early in 
the design process as possible, by making use of 
housing agency contacts or designating a posi-
tion responsible for this function.

•	 Meet with major developers to fully understand 
their needs, interests, and concerns. 

•	B e clear with developers about the clean energy 
resources that are available and the requirements 
to access them.

•	 Whenever possible, work through existing hous-
ing support channels to minimize additional ad-
ministrative burdens on the developer.

•	I dentify or provide an ‘energy project champion’ 
on the development team to work with the de-
veloper.

•	A ssist developers to address PV-related technical 
questions and issues through referrals or direct 
support.

Keys to Success
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process to help fill the financing gap, through a 

potential NJHMFA Solar Loan, to be serviced by 

NJMHFA for full term.

Key Program Features to Note:

•	C reation of a cooperative interagency arrange-

ment that allows for administratively-efficient 

funneling of state clean energy grant funds to  

the multi-family housing market through the 

state housing agency.

•	T he housing agency identifies potential projects 

and manages the PV program, integrating it 

with ongoing activities, with the clean energy 

program in a supporting role.

•	G ap financing is provided by the housing agency 

in the form of loans to supplement clean energy 

program grants to make PV investment feasible.

Contacts
Scott Hunter, Renewable Energy Program Administrator
NJ Office of Clean Energy, Board of Public Utilities
609.292.7471

Elizabeth Robbins, Sustainable Community  
Design Coordinator
NJ Housing and Mortgage Finance Agency 
609.278.7414

PV technology works as distributed generation in 

a variety of settings, but at its current price, it will 

not be widely installed without generous public 

subsidies. However, large PV projects are more 

cost effective than small projects. 

Action:  Fund commercial-scale, multi-family PV 
projects to reduce building operating costs, realize 
economies of scale, and achieve greater public visibility.
Focusing future state PV investments in multi- 

family housing development can result in larger 

PV projects that cost less per installed watt. These 

projects also are more likely to be visible to the 

general public because they are located in more 

urban areas, and therefore serve important public 

education and marketing goals.

Retail costs for PV hardware are relatively fixed 

regardless of project size. However, per unit instal-

lation costs, which are often 50% of the total cost 

for small installations, can be reduced in large 

projects. These installation costs include customer 

support, design, job site set-up, interconnection, 

system testing, etc. Targeting multi-family afford-

able housing will allow installation costs to be 

spread over a larger number of modules, in a proj-

ect that is more ‘commercial scale’ than residen-

tial, but still represents a residential-setting appli-

cation. Greater economies also can be achieved in 

such variable costs as system mounting and electri-

cal intra-connection. 

•	C ompetitively bid PV system purchase and instal-
lation, using qualified firms that are accustomed 
to installing large, commercial-scale systems.

•	 Subordinate PV-ready wiring for the project into 
the general electrical work, as part of the overall 
wiring specs and installation, to maximize econo-
mies and achieve best price.

Keys to Success

Strategies To Influence State Policy and Program Design 
2. Target PV Funds to Larger Projects to Increase the Cost-Effectiveness  
of Each Public Dollar Invested
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Case Study: Lawrence Berkeley National  
Lab Empirical Investigation of PV Costs Trends  
in California. 
A recent in-depth statistical analysis of PV costs in 

California confirms that PV applications in larger 

new home developments, including affordable 

housing applications, exhibit lower relative costs. 

(See LBNL, Letting the Sun Shine on Solar Costs: 

An Empirical Investigation on Photovoltaic Cost 

Trends in California – January, 2006). California’s 	 

PV market is driven by two significant rebate pro-

grams overseen by the California Public Utilities 

Commission (CPUC) and the California Energy Com-

mission (CEC). The CEC rebate program focuses on 

grid-connected systems under 30 kW in size, while 

the CPUC program provides rebates to PV systems 

over 30 kW. 

Analysis of almost 19,000 PV systems, either installed 

or in the pipeline in California, shows that PV systems 

in large new home developments and in affordable 

housing applications experience lower costs. Sys-

tems installed under the CEC program in large 

new residential developments (totaling 1,946 sys-

tems) have lower costs of approximately $1.2/W, on 

average, compared to the general retrofit market. 

Similarly, the 340 systems used in affordable hous-

ing applications, which usually involve new construc-

tion, exhibit costs that are $1.9/W lower than the 

general retrofit market. Systems installed in single 

new homes (or small clusters of new homes) exhibit 

higher costs of approximately 18 cents/W, due to the 

custom-designed nature of many of these systems, 

as well as lack of the economies of scale possible 

in larger new home developments. The study  

concludes that,

“We find clear evidence of sizeable econo-

mies of scale in PV installations, we also 

find that systems installed in large new 

home developments are, on average, far 

more economical than retrofitted systems. 

These results suggest that a further target-

ing of incentives to account for the relative 

economics of different systems sizes and 

application types may be appropriate.”

Id. at viii

	 Implications of California PV Analysis:

•	T he cost of PV installations is not uniform 

and will vary based on the system size, type 

of installation, installer experience, and other 

factors. Installed costs are heavily dependent 

on the size and type of installation. There are 

sizeable economies of scale in PV installation. 

•	L arger systems are found to be systematically 

less expensive than smaller systems.

•	 Systems installed in large new residential de-

velopments and in affordable housing appli-

cations show cost reductions compared to 

the general retrofit market. Systems installed 

on affordable housing show significant sav-

ings and are far more economical than retro-

fitted systems or even systems installed in 

smaller new home clusters. 
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To be successful, PV initiatives must integrate well 

with the multi-family housing design and develop-

ment cycle. Given the complex nature of the hous-

ing development process, developers have little 

interest in dealing with new, administratively bur-

densome programs. Therefore, the most effective 

strategy to bring clean energy technologies and 

advanced energy efficiency into this housing sec-

tor is for state clean energy funds to work with 

and through the state housing agencies that have 

authority to define the standards for new con-

struction and are interested in lowering life-cycle 

and operating costs. 

State housing agencies are likely to support man-

dating “advanced efficiency practices“ and “com-

patibility with renewable energy technology“ in 

the design, construction, and performance of new 

multi-family buildings (as “super building codes”) 

if presented with information to establish that the 

life-cycle benefits of these investments exceed the 

costs. Life-cycle cost analysis is very important in 

publicly-owned and operated housing where oper-

ating costs are supported by taxpayer dollars and 

rising energy costs compete with other budget items. 

The challenge for state clean energy funds is to 

educate state housing decision-makers to demon-

strate the cost effectiveness of such mandates and 

secure their commitments to put them in place.

Action: Collaborate with housing agencies  
in program development/delivery. 
Housing agencies share many of the public interest 

objectives of the state clean energy funds in pro-

moting efficient use of energy resources and envi-

ronmental quality in the housing sector. They want 

affordable housing to be inexpensive to operate 

and buffered against future increases in energy 

prices. They understand that this objective will be 

very difficult to achieve in conventional construc-

tion if costs for fossil fuels and electricity continue 

to climb as predicted. 

Therefore, state clean energy funds should seek to 

establish working relationships and partnerships with 

state housing agencies, using them as marketing 

channels to housing developers. The missions of 

both agencies can benefit greatly from collabora-

tion. Specifically, state clean energy programs have 

money, energy know-how, and access to technical 

expertise on energy technology applications for the 

residential sector. They also are interested in edu-

cating and encouraging decision-makers in the 

housing sector to adopt clean energy technologies. 

On their part, housing agencies bring housing sector 

Strategies To Influence State Policy and Program Design 
3. Partner with State Housing Agencies

State clean energy funds should:  

•	E stablish clear expectations for PV program 	
objectives in the public housing sector while 	
allowing the housing agency to take the lead 	
in defining the specific program design.

•	B e willing to give up administrative control of 
day-to-day program operations to the state 	
housing agency. 

•	A llow the housing agency to manage the clean 
energy funds allocated to this housing sector, 
within the context of program guidelines, to take 
full advantage of their relationships and pro-
grammatic engagement with developers.

•	 Provide clear guidelines for PV project specifica-
tions, requirements, and funding limits.

•	 Make technical support available as needed to 	
all players and decision-makers.

Keys to Success
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contacts, established relationships with developers, 

early knowledge of new housing projects, credibility 

and expertise in the housing field, control of hous-

ing funding, and regulatory authority over housing 

design characteristics. Most important of all, housing 

agencies want to reduce building operating budgets 

(utility costs being the largest such expense). 

New partnerships between these agencies should 

strive to optimize the value of the resources that 

each party brings to the table, by integrating the 

clean energy program’s financial and technical 	

resources into the established processes and 		

procedures for affordable housing. 

Best Practice: New Jersey Sustainable 	
Community Design Coordinator.
While there are a number of ways for states to  

accomplish interagency coordination, one particu-

larly effective approach is New Jersey’s establish-

ment of a dedicated Sustainable Community Design 

Coordinator position to integrate and coordinate 

efforts related to affordable housing, green design, 

and clean energy. The New Jersey approach is a 

model for other states to consider.

Contact
Elizabeth Robbins, Sustainable Community  
Design Coordinator
NJ Housing and Mortgage Finance Agency 
609.278.7414

Case Study: Massachusetts Affordable Housing 
Initiative.
In May 2005, Massachusetts Technology Collabora-

tive’s Renewable Energy Trust (MRET) committed 

$8.5 million to a new partnership with the Massa-

chusetts Housing Finance Agency (MassHousing) 

to implement clean energy systems and green 

standards in “Energy Star Qualified” affordable 

multi-family housing. MRET’s participation will 

help fund and leverage the incremental costs of 

design and construction for applying green  

building practices and installing clean energy  

systems. MRET funds will be used for feasibility 

grants, 	design grants, and construction grants or 

loans for clean energy systems. The Massachusetts 

Technology Collaborative and MassHousing have 

teamed up with Enterprise/Enterprise Social In-

vestment Corporation to spur the construction of 

up to 1000 new units of “green” affordable hous-

ing in the Commonwealth. The program will oper-

ate under the title of Massachusetts Green Com-

munities. Enterprise Community Partners, Inc. will 

support overall green design and construction, 

consistent with the Enterprise Green Communi-

ties™ Criteria. Under the partnership agreement, 

MassHousing will administer the MRET funds for 

the benefit of qualifying clients. MassHousing will 

be responsible for outreach, intake, client liaison, 

project evaluation, funding recommendations, 

awards, construction monitoring, and program 

monitoring and evaluation. 

Key Program Features to Note:

•	T he program establishes a formal partnership 	

between a state clean energy fund and a 	

housing agency.

•	T he program integrates green design and con-

struction through a Green Communities™ part-

nership with Enterprise Community Partners, Inc.

•	T he program allows the housing agency to take 

the lead in facilitating PV, minimizing any addi-

tional administrative burden for developers.

Contacts

Decia Goodwin, MassHousing
617.854.1703

Raphael Herz, Massachusetts Technology Collaborative
Renewable Energy Trust
508.870.0312
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State clean energy funds should:

•	U nderstand state requirements and criteria  
for awarding housing tax credits, including  
the state’s QAP.

•	R eview the state QAP to understand the point 
scheme and the number of points awarded for 
energy efficiency and clean energy.

•	L ook at recent tax credit awards to determine 
how effective the point system is in influencing 
project design.

•	 Work with state agencies to establish threshold 
requirements for building materials, efficiency 
performance, and resource conservation that  
approach “green” standards.

•	L obby, as needed, to increase points awarded, eli-
gibility thresholds, and set-asides in the housing 
tax credit allocation process for energy enhance-
ments and clean energy features in proposed 
projects. 

Keys to Success

Action: Encourage emergence of state mandates 
that affordable housing projects include advanced 
energy measures and be built “PV ready.” 
The allocation process for housing tax credits  

enables a state to 1) establish threshold require-

ments for eligibility to receive any credits, 2) make 

set asides for housing with certain characteristics, 

and/or 3) establish criteria and associated points 

for awarding tax credits. The allocation process 

can be readily structured to influence design of 

housing projects, most often by assigning points 

for design attributes and competitively ranking 

projects based on state objectives. Energy and  

resource conservation are two areas where states 

already have established some criteria in the man-

dated QAP to influence building design. State clean 

energy programs should work with state housing 

agencies to build on these precedents and increase 

the requirements, points, and incentives in the 

state QAP for use of advanced efficiency and  

clean energy.

According to Enterprise,10 20 states currently  

give priority for meeting or exceeding applicable 

energy codes in their state QAP. The International 

Energy Conservation Code (IECC) is most frequently 

referenced, while nine states refer to a local or 

state energy code. Of the 20 states, six award 

points for exceeding the applicable energy code, 

and two states set a mandatory eligibility thresh-

old for tax credits that require exceeding the ap-

plicable energy code (Kentucky and Wisconsin). 

Standards of the EPA Energy Star program are re-

ferenced in 14 state QAPs (for appliances, building 

products, or lighting fixtures). Seven states require 

compliance with Energy Star standards as a thresh-

old requirement (Delaware, Nevada, New Hamp-

shire, New Jersey, Ohio, Vermont, and Wisconsin) 

with the other seven awarding points in scoring 

for the use of rated products (California, Georgia, 

Indiana, Louisiana, Massachusetts, Pennsylvania, 

Virginia). Several states also set minimum perfor-

mance standards for HVAC systems and insulation 

standards, either as threshold requirements or by 

awarding points for meeting a minimum value.

Of particular note, California, Illinois, and Massa-

chusetts award points specifically for the use of 

alternative energy sources such as solar panels or 

geothermal heating. The state of California also 

has adopted regulations that increase the housing 

tax credit dollars allocated (by raising the eligible 

basis amount for calculating the credits) for projects 

that implement advanced energy efficiency and 

renewable energy sources (see case study below).

State energy funds should collaborate with state 

housing agencies to expand on these precedents, 

and strive to increase the threshold, set-aside re-

quirements, and points in the QAP award process, 

for energy efficiency and use of clean energy  

technology in new construction. 
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Case Study: California
The state of California’s Tax Credit Allocation Com-

mittee Regulations (that implement the federal 

and state low-income housing tax credit laws) pro-

mote solar PV systems by increasing the limit on 

the amount of eligible basis (project costs allowed 

for purposes of calculating the amount of tax credit 

that can be awarded to a developer) when renew-

able energy sources are used in a housing project. 

Under the regulations, the California Tax Credit 

Allocation Committee may permit an increase in 

basis limits to a maximum of 5%, where distribu-

tive energy technologies such as micro-turbines 

and/or renewable energy sources such as solar are 

implemented. To obtain this increase, the develop-

er must submit evidence of the cost of the system 

and the operating cost savings to be created 

through the use of the technology. As a result 	

of this provision, approximately 10% of all new 

housing projects receiving the competitive 	

credits are incorporating solar power systems.

A further 4% increase in threshold basis limits 	

is permitted for projects that include energy effi-

ciency, resource conservation, and/or indoor air 

quality measures (such as exceeding Title 24 build-

ing performance standards by at least 20%, using 

Energy Star appliances or roofs, etc.).

(See California Code of Regulations, Title 4, Division 

17, Chapter 1 – February 16, 2005 – section 10327, 

Determination of Credit Amounts.)

 

Case Study: Ohio
Ohio’s Office of Energy Efficiency has established a 

relationship with the Ohio Housing Finance Agency 

(OHFA) to promote efficiency in affordable hous-

ing. Under Ohio’s competitive QAP, a minimum  

of 100 points are needed for award of tax credits. 

Beginning in 2000, OHFA awarded ten points for 

advanced energy efficiency through its QAP pro-

cess for projects that exceeded the energy code, 

either by building to Energy Star standards or by 

using a prescriptive list of measures to increase effi-

ciency performance by 30% above the state energy 

code. An additional five points were available for 

clean energy investments (such as PV installation). 

To encourage energy performance investment by 

developers, the Office of Energy Efficiency agreed 

to contribute $5,000 per unit, up to a maximum of 

$500,000 per project, into five-year certificates of 

deposit, with earned interest used to write down 

the cost of loans taken for efficiency upgrades. The 

energy points and the interest write downs initially 

attracted a significant level of interest from devel-

opers in pursuing the 100 point minimum scoring 

needed for credit awards. 

Then in 2005, OHFA expanded the scoring matrix, 

adding a number of other ways that developers 

could achieve the needed point total, many of which 

were easier and more attractive for developers than 

energy-related investments. Of 125 applications that 

were submitted in 2005, only 12 relied on the effi-

ciency points. Since the program was over-sub-

scribed, a lottery was held to select the finalists. 

Of the 50 projects that were selected by lottery in 

July 2005, only three proposed to include advanced 

energy efficiency. 

The Ohio experience indicates that points award-

ed for efficiency and clean energy applications 

must be significant in relation to other, less costly, 

more familiar housing attributes rewarded in the 

QAP process in order to motivate developer inter-

est. The Office of Energy Efficiency plans to go 

back to OHFA and try to realign their objectives 

once again to ensure future rounds reward  

interest in advanced efficiency.
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Contact
Carolyn Seward, Ohio Office of Energy Efficiency
614.466.4053

Case Study: New Jersey
After initially using the QAP’s point-based system 

to encourage advanced efficiency in New Jersey, 

the state decided to make high performance a 

threshold requirement for tax credit program par-

ticipation. This higher threshold standard, quoted 

below from New Jersey’s QAP, is also being broad-

ly adopted by most other New Jersey housing fi-

nance programs.

NJ QAP

“Successful participation in the Environmental 

Protection Agency’s (EPA) ENERGY STAR Homes 

Program or equivalent (for example, New Jersey’s 

ENERGY STAR Homes Program) shall be required 

for all applications except master-metered rehabil-

itation, preservation projects and minimum rehab 

projects. Applications shall include a copy of the 

signed ENERGY STAR Partnership Agreement or 

Specification Form between the applicant and the 

EPA (or equivalent) or a letter from the project ar-

chitect certifying that individually metered units in 

the proposed rehabilitation project would be im-

practical. At the time a project is placed in service, 

owners shall submit to NJHMFA the ENERGY STAR 

Homes Certificate issued by the EPA (or equiva-

lent) for each building in the project.” 

With this QAP threshold in place, establishing  

high efficiency performance as the norm for all 

competing tax credit proposals, New Jersey now 

is looking to award additional points for green  

design and PV installations.

Contact
Darren S. Port, Director, New Jersey Green Homes Office
New Jersey Department of Community Affairs
609.292.3931

Action: Work with state housing agencies and 		
local public housing authorities to bring green design 
attributes to all publicly supported and publicly 
owned affordable housing.
State clean energy programs should pursue state 

policies that require that publicly owned and op-

erated housing projects are built to green design 

standards, integrated with solar PV and thermal 

heating systems, in order to minimize future oper-

ating costs for tax payers. Similarly, state policies 

should be established to encourage or require pub-

licly financed housing projects (e.g. through bonds 

or CDBG funds) to use advanced energy systems. 

State policies also should be crafted to require that 

rehabilitated or replaced projects incorporate  

advanced energy efficiency and clean energy  

technology through super building codes.

Clean energy programs can readily justify these 

policies to other state officials and public housing 

constituencies based on life-cycle cost analysis and 

the need to maximize public investments in housing. 

Because public housing has a long life, with design 

State clean energy funds should:

•	E ngage and educate public officials regarding 
life-cycle costing and the potential for advanced 
energy efficiency and clean energy technology to 
improve building performance and save money 
through lower operating costs.

•	A dvocate for creation of mandatory performance 
standards for all new publicly financed housing 
construction and building rehabilitation, requiring 
incorporation of best available energy efficient 
technology and construction methods, and ad-
vanced energy systems.

•	 Partner with state housing agencies, utility com-
panies, and other community development and 
nonprofit organizations to bring resources to bear 
to ensure that these technologies are used.

Keys to Success
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State energy programs should embrace a mar- 

ket transformation strategy that encourages and 

supports PV as a regular feature of new green 

building construction. Building-integrated PV should 

become a subset of advanced efficiency and holistic 

green design criteria and programs. To the extent 

that PV is effectively combined with other green 

measures that improve the environmental quality 

of homes, it can become a standard component in 

future housing projects, associated with advanced 

construction practices, helping to reduce PV man-

ufacturing and installation costs over time. 

Action: Affiliate with national, regional, and local 
green building advocates to establish and support 
state standards for green design. 
State clean energy funds often are involved insti-

tutionally and programmatically in efforts to pro-

mote increased energy efficiency, and therefore 

are well positioned to support green design prac-

tices in new construction. State energy programs 

should establish strong partnerships with green 

building advocates and practitioners. They should 

identify green design champions and lobby for  

inclusion of PV-friendly design features (e.g. site 

planning, roof design) in design standards for 

green buildings. They should ensure that green 

buildings are always built PV-ready, with electrical 

infrastructure in place to accommodate future 	

PV installations. 

Case Study: Enterprise Community Partners’ 
Green Communities Initiative 
Recently, Enterprise Community Partners’ Green 

Communities Initiative was launched to establish 

state and local partnerships with housing finance 

agencies and clean energy funds to help build 

green affordable housing. Enterprise provides 

grants, technical assistance, financing, and tax 

credit equity to projects that meet it’s Green Com-

munities™ Criteria. Florida, Michigan, Minnesota, 

Massachusetts, and the city of San Francisco have 

formalized relationships with the Green Commu-

nities Initiative to bring green benefits to their  

affordable multi-family housing projects. A Green 

Communities program also is pending in Ohio. 

Some highlights of these initiatives include:

•	 Michigan is encouraging developers to build 

green affordable housing across the state. The 

Michigan State Housing Development Author-

ity, the Great Lakes Capital Fund, and Enterprise 

will invest more than $70 million to build 500 

affordable homes in Michigan that include green 

attributes and provide easy access to jobs, schools 

and services. Funding includes $750,000 in grants 

and flexible financing, plus up to $70 million in 

Low-Income Housing Tax Credit equity. 

Strategies To Influence State Policy and Program Design 
4. Embrace Green Design

and building performance decisions made today 

affecting us for many decades, it is critical to ensure 

low operating costs even if this requires higher first 

costs. This is even more justified by today’s rising 

energy prices. 
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•	 Minnesota Green Communities™ is a pilot proj-

ect designed to foster the construction of af-

fordable, energy-efficient homes throughout 

Minnesota. Funded by Greater Minnesota Hous-

ing Fund, the Family Housing Fund, and Enter-

prise, four demonstration projects will be built 

in Minnesota (2005-2007) totaling 180 homes. 

•	I n Massachusetts, state agencies, including the 

clean energy fund, and Enterprise have com-

mitted $209 million in incentives to build 1,000 

new homes. Each partner is making a substan-

tial investment to encourage projects that meet 

“green” criteria: MassHousing has committed 

approximately $125 million in mortgage financ-

ing; the Renewable Energy Trust will provide 

$8.5 million for grants for clean energy systems; 

and Enterprise is offering up to $75 million in 	

private equity to developers from the sale of 

housing tax credits, as well as up to $50,000 in 

grants and predevelopment loans for projects.

Contact
Dana Bourland, Sr. Program Director, 
Enterprise Community Partners, Inc.  
Green Communities Initiative
410.772.2516

State clean energy programs should:

•	C ollaborate with green building advocates, 	
including utility companies as applicable, to pro-
mote best green practices and advanced energy 
systems in new affordable housing construction.

•	D edicate significant funds to support green 	
design, providing technical support and funding  
for feasibility analysis and design to demonstrate 
proof of concept, as the basis for establishing 
stronger state standards going forward.

•	E ngage green building advocates as partners  
to promote PV. The Enterprise Green Commu-
nities Initiative is a particularly promising part-
nership opportunity for state clean energy  
programs. 

Keys to Success
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Strategies to Influence Project Development 
1. Incorporate PV in Green Buildings

There is a great deal of effort to bring the benefits 

of green building design to affordable housing at 

a large scale, as well as an emerging commitment 

to this goal by states. Therefore, state clean energy 

programs should piggyback on this movement by 

encouraging the understanding that PV is a smart, 

forward-looking feature that should be included 

not only in affordable housing, but in all green 

buildings.

Action: Dedicate a portion of PV incentives 		
to installations in green buildings. 
Solar PV is not yet cost competitive in most appli-

cations and will not be broadly deployed without 

significant subsidies. Today, most state PV initia-

tives are relatively low volume and have made 	

little progress towards creating a self-sustaining 

market. Given the market transformation objec-

tives of state clean energy programs and the cur-

rent limited PV funding levels, states might better 

commit a significant portion of their PV budgets 

to promoting and supporting best-practice build-

ing standards that include PV, recognizing that 	

PV installations in green buildings will position 	

the technology as a “best-practice” itself.

Case Study: Illinois PV in Green Buildings 
The Illinois Clean Energy Community Foundation 

provides funding to charitable organizations, edu-

cational institutions, and state and local govern-

ment agencies serving Illinois residents. Funding is 

offered to cover the incremental costs of designing 

and/or commissioning new facilities in Illinois to 

be highly energy efficient models. Applicants are 

required to demonstrate that the proposed design 

and engineering features exceed requirements  

established in the 2000 International Energy  

State clean energy funds should:

•	 Mandate efficiency performance as a threshold 
requirement for state subsidy support for PV 	
systems  

•	U se program funding and resources to position 
PV systems as a standard green building element.

•	E stablish “PV Ready” (sited for solar and wired 
for PV connection) as a design criteria for multi-
family housing and other green buildings.

Keys to Success

Conservation Code. Strong preference is given to 

projects that pursue U.S. Green Building Council’s 

LEED for New Construction Silver certification 

standards or higher. 

In conjunction with this effort, the Foundation 	

recently launched a program designed to advance 

the use of solar PV technology in green buildings. 

The Foundation ended the program that formerly 

had made grants in support of PV installations  

up to 50kW on local government or nonprofit 	

facilities. Instead, grants will be targeted to sup-

port PV in new or substantially rehabbed green 

buildings. Eligible projects under the new initia-

tive include PV or building-integrated PV (BIPV) 

systems that will allow new building and renova-

tion projects to earn clean energy credits in the 

Energy and Atmosphere section of the LEED green 

building rating system. Projects must be pursuing 

LEED Silver standards or higher. Systems must (1) 

supply at least 25% of building load during peak 

periods, (2) be sized to meet specific, appropriate 

building loads, and/or (3) have sufficient capacity 

to earn points toward a LEED rating for the build-

ing. Grant amounts are considered on a case-by-



C l e a n  E n e r g y  G r o u p   l  32  l  C l e a n  E n e r g y  S t a t e  P r o g r a m  G u i d e C l e a n  E n e r g y  G r o u p   l  33  l  C l e a n  E n e r g y  S t a t e  P r o g r a m  G u i d e

case basis taking into account cost-effectiveness 	

of the project, project innovation, simple project 

payback, other sources and amounts of funding, 

and owner contribution. 

In addition, the Illinois Clean Energy Community 

Foundation now supports BIPV systems that inte-

grate solar panels or other electricity producing 

materials in new construction/major rehabilita-

tion, e.g., as part of curtain walls, roof system, 

atriums or protective canopies. 

Key Program Features to Note:

•	T he program ensures that public facilities and 

nonprofits receiving PV support are incorporat-

ing best available technology for efficiency, etc.

•	T he program links PV to green design initiatives.

Contact
Bob Romo, Foundation Program Officer
Illinois Clean Energy Community Foundation
312.372.5191

Action: Provide Expert Support throughout 		
Design and Construction.
Until green design elements become standard practice, 

additional expert support will be required through-

out the project development cycle. Developers 

naturally worry about increasing “soft costs” for 

the architectural and engineering expertise needed 

to incorporate new PV design approaches and to 

ensure that the systems then perform as intended. 

Notably, decreasing “soft costs” as a percentage of 

total cost is one of the criteria that states can award 

points for under their QAP, and developers will not 

want to threaten their competitive position by 

adding such costs to their project. Therefore, state 

clean energy funds should attempt to ensure that 

a state’s tax credit competitive award process does 

not inadvertently penalize increasing soft costs 	

related to installation of advanced energy systems.

State programs also should work with housing 

agencies to secure allowances for developers for 

including the soft costs associated with incorporat-

ing green design in multi-family buildings. Better 

yet, states should use their own clean energy bud-

gets to cover the incremental costs of feasibility 

and design services associated with including 		

advanced efficiency and clean energy technol-		

ogy in housing projects.

Consider Metering Issues

Understanding the issue of electricity metering 	

is important in designing a state clean energy in-

centive program that is attractive to multi-family 

housing developers. In order to attract developer 

interest in investing limited resources in solar PV 

systems, developers will want to see some payback 

State clean energy funds should:

•	 Support or provide a green consultant early in 
the design of affordable multi-family projects to 
evaluate the feasibility of incorporating PV and 
other green features.

•	I dentify and/or provide a green design champion 
in the design and construction process.

•	I dentify and/or provide other expert practitioners 
to broaden the information base for decision 
makers and provide specific technical assistance 
to owners and implementers.

•	E ncourage creation of an integrated project  
design team that brings together the critical in-
house and external players necessary to ensure 
endorsement of green design and its successful 
execution. Team members should include owner 
representatives (project, finance and construction 
managers), expert advisors (architect, mechanical, 
electrical, and civil engineers, green consultant, 
PV consultant), the contractor, if possible, and 
other stakeholder representatives.

•	U se success stories and case studies to establish 
the merits of green design and to examine and 
resolve design issues.

Keys to Success
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in operating costs resulting from this investment. 

In most cases, this will require either master meter-

ing of the building; negotiating a reduced utility 

allowance with the housing agency for individually 

metered housing units; or limiting the scope of PV 

installation to serve common area electric needs only. 

Each of these options has its drawbacks. Master 

metering does not give tenants a financial incen-

tive to conserve energy and, therefore, is not al-

lowed in many jurisdictions. Reduced utility allow-

ances are difficult to negotiate with state housing 

authorities (see discussion below). Finally, PV in-

stallations that serve only common areas, while an 

important step, are only 10% to 15% of a typical 

development’s total electricity consumption. State 

PV program and incentive designs should recog-

nize these metering obstacles and find ways to 

overcome them.

   

Case Study: Rebuild America Partners with 
Maverick Landing
During the major rehabilitation of Boston Hous-

ing Authority’s (BHA) Maverick Landing, technical 

assistance throughout the development process 

was essential to the incorporation of PV and other 

green features at this multi-unit development  

in Boston. 

To that end, the Massachusetts Division of Energy 

Resources, using Rebuild America funds from U.S. 

DOE, funded a technical assistance contractor to 

support the BHA in a large-scale energy and water 

efficiency effort. The contractor identified the op-

portunity for a green building upgrade at Maverick 

Landing when the HUD award was announced, and 

championed the project from conception through 

construction. The contractor assisted with funding 

solicitations, green design development, stake-

holder coordination, installation of green features, 

and ongoing support to the design development 

team. He was able to provide training and conti-

nuity in the face of staff turnovers, and today he  

is helping to evaluate the project’s energy system 

performance.

U.S. DOE’s Rebuild America program supports 		

a network of professionals that offers technical 

assistance in engineering, architecture, finance 

and planning, and helps managers make decisions 

about heating, cooling, lighting, insulation, and 

the associated financing and environmental issues 

in public housing. Rebuild America’s aim is to re-

move barriers that public housing developers face 

when they need to make decisions about energy 

technologies. 

States should consider implementing this technical 

assistance model themselves, when DOE support is 

not available.

Key Program Features to Note:

•	T he Boston project was successful because  

a champion for green construction was inte-

grated into the design process.

•	T echnical support was provided to the develop-

ment team throughout the design and con-

struction cycle to keep the project on course.

Contact
Eileen McHugh, Massachusetts Division of Energy  
Resources  
617.727.4732 x40105
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Recent studies of green design confirm that the 

life-cycle benefits of green construction far exceed 

the costs. While the economics of PV are challeng-

ing for new housing construction given the capital 

investment required, provision of adequate public 

incentives and new tax credits will result in cost- 

effective installations from a life-cycle costing  

perspective. 

Therefore, it is critical that clean energy pro- 

grams provide developers and multi-family hous-

ing advocates with the basic life-cycle supporting 

information to generate interest in incorporating 

advanced energy efficiency measures, clean ener-

gy technology, and green design in affordable 

housing. Benefits that should be emphasized by 

clean energy programs include: 

•	 higher borrowing limits

•	 lower life-cycle operating costs and net-positive 

cash flows

•	 happier and healthier tenants

•	 reduced vandalism, maintenance, and repairs 

•	 better occupancy rates

•	 greater community acceptance. 

Action:  Educate all parties in the affordable 	
housing development chain regarding green design 
benefits in order to make the “sale.”
Promoting green design and advanced energy 	

systems to affordable housing players will require 

communication and a committed, persistent en-

gagement of resources throughout the project 	

design process. It will require the efforts not only 

of state clean energy program officials and green 

design proponents, but also of housing agencies 

that have the primary responsibility for facilitating 

new affordable housing construction. Housing 	

developers must be convinced that these practices 

and systems are practical, workable, and cost-		

effective solutions. Education and marketing 		

are the keys.

State clean energy funds should:

•	 Work through established affordable housing-
related networks to connect with key players in the 
affordable housing market, particularly developers.

•	L isten closely to understand housing agency and 
developer interests, needs, drivers, objections, 
etc., and focus on the strategic sale. 

•	 Put yourself on the developers’ side of the table 
and consider clean energy systems from their per-
spective, not from a clean energy promoter per-
spective. 

•	E xplain how PV applications yield tangible bene-
fits that developers value. Provide the funding 
and assistance necessary to ensure these invest-
ments fit developers’ financial and development 
constraints.

•	 Help housing decision-makers obtain the eco-
nomic numbers and other information that they 
need to proceed.

Keys to Success

Strategies to Influence Project Development 
2. Educate and Assist Developers
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Today’s new construction will be with us for  

many decades. Therefore, even if there is inade-

quate funding available to subsidize the current 

installation of PV systems, buildings should be sit-

ed, designed, engineered, and wired to effectively 

and efficiently accommodate installation of PV in 

the future. The incremental cost of PV-prepared-

ness at the time of new construction is de minimis. 

Without this PV ready effort, future installation 

will be much more expensive or impossible.

Action: Work with partners to implement state 
mandates for solar site planning for new construction 
and encourage developers to include architectural 	
elements (e.g. roof pitch and design) that will sup-
port solar energy use in the future.
Solar energy, delivered free daily, can be harvested 

by affordable housing projects through day-light-

ing, passive solar space heating, water heating 	

applications, and electricity generation. Buildings 

should be designed and sited with architectural 

features and orientations that support the use of 

renewable solar energy and related technologies. 

State clean energy funds should:

•	E ducate public housing decision-makers regard-
ing the high potential value and modest incre-
mental cost of siting and designing buildings for 
future solar access.

•	 Provide technical support as needed in the design 
process to ensure that these design concepts are 
properly integrated in projects.

•	L obby, as needed, to increase points awarded, 
eligibility thresholds, and set-asides for housing 
tax credits for incorporation of solar site planning 
and PV-ready wiring in proposed projects.

Keys to Success

This objective can be encouraged or mandated 

through establishment of housing program eligi-

bility requirements, such as state QAP criteria. 

Action:  Integrate PV-Ready Wiring into 	
New Construction.
State clean energy funds should work with hous-

ing agencies to mandate that PV-ready wiring be 

integrated into new construction of affordable 

and public housing projects. The incremental cost 

of including the necessary wiring for PV connec-

tions is incidental, in the context of the overall 

electrical work that must be completed for any 

new construction project. On the other hand, 	

coming back later to add this wiring will entail 	

significant additional design, construction, 		

and administrative expense.

For example, the necessary interconnections for 

future installation of optimally-sited PV systems 

should be prescribed upfront when architects 		

and engineers are developing public housing or 

affordable multi-family housing plans, design 

specifications, and wiring diagrams. Further, the 

installation of this wiring, etc., should be incor-

porated into the building as an as-built feature.

Case Study: New Jersey DCA’s Affordable 	
Green Homes Program
New Jersey’s Department of Community Affairs 

(DCA) Affordable Green Homes Program pays de-

velopers up to $7,500 per unit for the aggregate 

cost of upgrading affordable housing to green 

standards. Among the features encouraged and 

supported are “design for future renewables” 	

(including PV ready design) and “roof pitch and 

piping in place for future solar water heater.” 	

Strategies to Influence Project Development 
3. Minimize Lost Opportunities for Future PV Installations
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Eligible expenses are determined by calculating 

the difference in cost between conventional 	

practices and the Green Program guidelines. 

Contact
Darren S. Port, Director, New Jersey Green Homes Office
New Jersey Department of Community Affairs
609.292.3931

State clean energy funds should advocate that state 
officials and housing agencies:

•	E stablish design standards for PV-ready wiring 
and utility room equipment and interconnections 
that can be incorporated into building electrical 
designs and provide standard construction details.

•	R equire that PV-ready standards be integrated 
into specifications for buildings and bid competi-
tively as part of the general construction bidding 
process.

•	U se inspection services to ensure that PV-ready 
requirements are met in final construction.

Keys to Success
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The housing tax credit process offers states several 

effective means to encourage developers to invest 

in efficiency and clean energy systems in affordable 

housing projects. Similarly, other public financing 

mechanisms for housing development may pro-

vide states with leveraging opportunities.

Action: Since state housing tax credit programs 	
are oversubscribed, encourage state housing agencies 
to use competition for credits to leverage increased 
energy efficiency investment and installation of 	
clean energy technology.
It is not enough to award points for energy effi-

ciency and clean energy through the QAP process 

unless the points are sufficient to influence devel-

oper behavior and change the advanced energy 

character of the projects that actually get built. 

With the right structure and design, the state QAP 

can be a highly effective way to increase adoption 

of advanced efficiency and clean energy technology.

The most effective means to achieve clean energy 

goals is to create QAP threshold requirements 

whereby only developments that include advanced 

energy efficiency and clean energy technology are 

eligible for credit. However, because this rather  

restrictive approach is less likely to be supported 	

by housing agencies, an effective alternative is 	

to make the points awarded for high energy per-

formance so significant that developers can not 	

afford to lose them. Because most states face 		

demand for credits far in excess of supply, award-

ing additional points for energy performance will 

cause developers to weigh energy performance 

design and technology costs against anticipated 

revenues and margins to determine which features 

to incorporate in order to influence successful 

project scoring.

Action: Work with state agencies to enable 		
developers to receive credit for lower life-cycle costs 
in green projects when calculating utility allowances 
and to apply some or all of those credits to rental 		
income allowances.
Determining the right utility allowance is very im-

portant to housing development property owners 

because utility allowances have a direct effect on 

the amount of rent that can be collected. Housing 

tax credit programs establish a maximum total tenant 

cost that is the sum of monthly rental charges and 

the utility allowance. As utility allowances rise, less 

rental income is available for debt service and op-

erating budgets, adversely affecting the quality  

of project design, operations and maintenance.

Current federal regulations for housing tax credits 

provide two options for owners in establishing 	

the utility allowance. Owners may use actual data 

from the local utility or estimates from the local 

public housing authority. 

State clean energy funds should:

•	E xamine recent housing tax credit awards to de-
termine how effective the QAP point system is in 
influencing project design.

•	L obby housing agency officials, as necessary, to 
increase points awarded for energy enhance-
ments and features in proposed projects.

Keys to Success

Strategies to Use Finance Mechanisms to Encourage 				 
PV Applications in Multi-family Housing 
1. Revise State Housing Agency Eligibility Rules and Program Requirements  
to Encourage Developer Investment in Advanced Efficiency and PV
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Since utility data is difficult to obtain on a housing 

unit basis, most owners elect to use housing authority 

schedules. However, the use of PHA data creates 

no incentive for affordable housing developers to 

improve energy and efficiency performance. This is 

because PHA data is designed to determine utility 

costs for assisted and public housing, and reflects 

older properties’ utility costs, which are often dis-

similar and not comparable to costs in LIHTC proper-

ties. Housing authorities usually produce a one-size-

fits-all allowance for use by projects of all sizes and 

construction types within its area. However, utility 

costs can vary significantly between different 

housing complexes, depending on age, types of 

construction materials and techniques used, and 

whether energy efficient appliances are installed. 

Therefore, while the gap between old and new 

property energy performance continues to grow, 

in most cases, improved energy performance is not 

reflected in PHA-derived utility allowances. This 

standard utility allowance-setting practice creates no 

incentive for developers to further enhance energy 

performance and gives them no leeway to increase 

rents to cover the incremental cost to do so. Currently 

only a handful of housing authorities are trying to 

stratify utility allowances to reflect the actual variety 

of performance characteristics of properties.11

Case Study:  National Multi-Housing Council’s 
proposed amendments
The National Multi-Housing Council recently 		

proposed changes to U.S. Treasury regulations 

governing methods for determining housing utility 

allowances. The changes will increase the number 

of approaches property owners have to establish 

utility allowances, enabling owners to more accu-

rately reflect utility consumption of their proper-

ties. The available methods will include:

1.	An allowance established by the applicable PHA 

(currently permitted).

2.	A written estimate by one or more utility com-

panies for typical units of a given size, construc-

tion, number of bedrooms, and geographic  

locations (currently permitted).

3.	Results of a spreadsheet model produced by 

HUD and made available to PHAs.

4.	Actual utility data for existing buildings based 

on past consumption.

5.	A cost estimate from a consumption model 		

run by a state-certified professional engineer. 

Software must reflect on-site conditions and 

generate per unit costs.

6.	An estimate approved by the agency that allo-

cated the housing tax credits to the property, 

which may or may not be one of the methods 

above.

Regardless of whether these changes are ap-

proved, states should pursue their own initiatives 

to implement more accurate utility allowance  

determinations, within the limits of current  

regulations.

State clean energy funds should encourage state 
housing agencies to:

•	I mplement utility allowance determinations that 
allow properties to more accurately measure and 
predict property energy performance.

•	E ncourage and assist public housing authorities to 
develop a more stratified utility allowance system 
that reflects variations in property performances.

•	E ngage utility companies in efforts to assess energy 
performance, based on actual and modeled data, 
for new and existing properties and units, to create 
incentives for owners to increase efficiency.

•	E ncourage owners to use utility estimates of unit 
energy costs.

Keys to Success
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State clean energy funds should:

•	B ecome familiar with the barriers and challenging 
economics of PV applications in the affordable 
housing market and provide sufficient incentives 
to get PV installed.

•	R ethink and revise the “one size fits all” incen-
tive structures for PV subsidies in favor of targeted 
incentives for this housing sector.

•	 Work with individual projects and PV/green build-
ing champions whenever possible to customize a 
set of incentives that address individual housing 
development situations.

Keys to Success

At its current cost, PV will not be applied in the 

affordable housing sector without subsidies and other 

public incentives. State housing program guidelines 

and point systems alone will not make uneconom-

ical, discretionary energy investments attractive, 

when rents are capped by affordable housing rules. 

Dedicated and increased state subsidies will be 

necessary to achieve a real commitment to incor-

porate these systems in new housing to benefit 

disadvantaged and underserved populations.

Action: Provide high enough subsidies to create 
positive cash flow for PV installations over the life  
of the equipment.
Affordable multi-family projects do not have un-

committed cash available to invest in PV systems even 

if a developer believes that clean energy systems have 

merit and are cost effective from a life-cycle perspec-

tive. Even budgeted PV is likely to be one of the first 

features eliminated if other contingency set asides 

are insufficient to cover construction costs.

Case Study: Special Funding for California  
Affordable Housing Projects
In 2002, the California Energy Commission estab-

lished a higher rebate system under its Emerging 

Renewables Program (ERP) for qualifying clean  

energy systems installed on affordable housing 

projects. Qualifying systems are defined as systems 

connected to and serving the energy needs of: 1) 

residential units subject to affordability requirements, 

2) the office and residential unit of the project man-

ager, provided all other units are subject to afford-

ability requirements, and 3) the common areas  

of the project such as laundry rooms and parking 

structures, provided all residential units are sub-

ject to affordability requirements. 

Qualifying systems receive a rebate that is 25 per-

cent higher than the standard rebate level, but not 

to exceed 75 percent of the system cost. To qualify 

for the rebate, each unit for which a system is being 

installed must exceed current efficiency standards 

specified in Title 24 of the California Code of Reg-

ulations by ten percent. Where systems are installed 

to meet the needs of common areas, the entire 

housing project must exceed current standards  

by ten percent.12

Contact
Bill Blackburn, Supervisor, Emerging Renewables  
Program 
California Energy Commission
916.657.1002

Strategies to Use Finance Mechanisms to Encourage 				 
PV Applications in Multi-family Housing 
2. Offer Sufficient Financial Incentives and Support to Achieve Installation of PV
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Action: Identify or secure sources of dedicated solar 
low interest loans for the balance of the required PV 
investment. Use state clean energy funds if necessary 
to provide additional low interest financing to support 
clean energy projects.
Even with generous PV subsidies, gap financing may 

be needed to get PV systems built in affordable 

housing. While housing projects often use debt 

financing, these financing sources are usually already 

committed or barely enough to cover other necessary 

systems or building features. Additional dedicated 

solar loan funds, administered by the lenders that 

are underwriting the rest of the debt if possible, 

could enable the developer to cover the remaining 

PV costs, minimize the burden that adding another 

funding source creates, and optimize the relation-

ship-based administration of the overall debt service.

Case Study: NJ Housing and Mortgage Finance 
Agency Solar Loans    
In 2005, New Jersey’s Clean Energy Council com-

mitted state clean energy funds to the quasi-public 

New Jersey Housing and Mortgage Finance Agency 

(NJHMFA) for affordable multi-family housing. The 

SUNLIT program (short for Solar Underwriting with 

Low Income Tax Credits) combines funds from the 

housing tax credit program, NJHMFA low interest 

debt financing, and Board of Public Utilities solar 

rebates. Through this multi-agency collaborative 

initiative, 1 MW of rooftop PV in affordable rental 

housing will be funded. Where NJ BPU funds (ap-

proximately 60% of the installed cost of the PV 

system) are not sufficient to make PV projects work, 

NJHMFA will use their underwriting process to 

State clean energy funds should:

•	A ssume that general purpose loans are unlikely 
to be used for PV projects in affordable housing 
projects.

•	D ocument and publicize the value of the offsetting 
income that PV systems can produce to service 
debt when underwriting projects.

•	A ssist in structuring financing packages for PV 
systems that create measurable net income for the 
housing project and reward the developer for his 
efforts and support for the technology.

Keys to Success

help fill the financing gap, through a NJHMFA  

solar loan, to be serviced by NJMHFA for full term.

Contact
Elizabeth Robbins, Sustainable Community  
Design Coordinator
NJ Housing and Mortgage Finance Agency 
609.278.7414

Solar Leasing Opportunity

A relatively new financing mechanism that can be 

useful for improving the economic feasibility for 

installation of solar PV in multi-family housing is 

third party leasing. Under this approach, a building 

owner leases the roof space to an electricity provider 

who installs the PV system and enters into a long-

term electricity service agreement with the owner. 

When the agreement expires, the ownership of the 

system reverts to the building owner. This mechanism 

is particularly well-suited to states whose clean en-

ergy incentive programs are performance-based.
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By working closely with affordable multi-family 

housing advocates and developers, state clean energy 

program managers can ensure that solar PV becomes 

part of the transition to greener, less energy inten-

sive, healthier, and more affordable housing.

Advancing the installation of PV systems in new, 

public, affordable multi-family housing will yield 

positive results, both immediate and long term, by: 

•	L owering operating costs for this housing sector;  

•	R educing transmission grid congestion, particu-

larly in urban areas, through deployment of  

distributed PV generation; 

•	D emonstrating, in highly visible development 

projects, the viability of small scale clean energy 

technology as a clean complement/alternative 

to conventional electricity generation; and

•	I ntegrating PV technology into emerging green 

building construction practices. 

To realize these benefits, state clean energy pro-

grams should consider adopting some or all of the 

following strategies:

Invest in Affordable Multi-family Housing

Commit significant funds to the state affordable 

housing program to assist developers and housing 

agencies to embrace PV applications and overcome 

economic and programmatic barriers to use of 

clean energy technologies in this housing sector. 

•	D edicate a substantial portion of the state’s 

clean energy fund to facilitate installation of PV 

and advanced energy measures in affordable 

housing. 

•	T arget PV incentives and funds to larger, com-

mercial-scale, multi-family projects to reduce 

installation costs and to lower tenant utility  

and building operating costs.

Make PV a Component of Green Design

Take efforts to integrate clean energy technology as 

a basic feature of the growing movement to main-

stream green design and advanced energy efficiency 

performance in the construction of buildings.

•	A ffiliate with green building and sustainable 

development advocates to support and estab-

lish state standards for green design. 

•	D edicate a significant portion of PV subsidies  

to green buildings to strengthen the linkage 

between solar power systems and green con-

struction. 

Leverage State Housing Policy and Agencies 

to Promote PV Deployment in Affordable 

Housing

Become familiar with the state’s affordable hous-

ing development programs and processes and 

seek to influence and revise the state tax credit 

and housing finance policies to encourage use  

of PV and green design in affordable housing.

•	E ncourage emergence of state policies that 

mandate that affordable housing projects in-

clude advanced energy measures and are built 

“PV ready.”

•	 Structure the housing tax credit Qualified Action 

Plan to reward developers for employing housing 

design features that increase energy efficiency 

and use of clean energy systems.

Summary and Conclusions
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•	 Partner with state housing agencies to assist 

them in advancing PV program development 

and delivery.

•	 Work with state agencies to allow developers 	

to receive credit for lower life-cycle costs in 

green housing projects when calculating utility 

allowances.

•	 Work with local public housing authorities  

to bring green attributes to publicly-owned  

affordable housing.

Educate and Assist Developers

Target dedicated outreach and support efforts 	

to shape future multi-family building design to 

embrace clean energy systems.

•	E ducate all parties in the affordable housing 

development chain regarding the benefits of 

advanced energy efficiency and clean energy to 

affordable housing tenants and building owners.

•	C ommit significant resources and expertise for 

studies for evaluation of the economics and 

merits of incorporating these technologies into 

multi-family housing.

•	B ecome involved in the affordable housing 

planning process early before design decisions 

are made.

•	 Provide technical assistance in the design, con-

struction, and commissioning of clean energy 

systems in housing.

Minimize Lost Opportunities 

Because PV will become more economically viable 

and widely deployed in the near future, encourage 

PV-ready design in new housing and in substantial 

building rehabilitation.

•	 Work with partners to implement state and local 

mandates that call for solar site planning in new 

construction and encourage developers to include 

architectural elements (e.g. roof pitch and design) 

that support future PV panels. 

•	D evelop initiatives that support installation of 

PV-ready electrical infrastructure as part of the 

original housing electrical design—based on the 

fact that this is the time when it is least expensive 

(if not free) to do so.
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Appendix A: Enterprise Communities™ Criteria

Appendices

Green Communities™ is a five-year, $555 million 

initiative to build more than 8,500 environmentally 

healthy homes for low-income families. Created 

by Enterprise / Enterprise Social Investment Corpo-

ration in partnership with the Natural Resources 

Defense Council, Green Communities seeks to 

transform the way America thinks about, designs, 

and builds affordable communities. The initiative 

provides grants, financing, tax-credit equity, and 

technical assistance to developers who meet Green 

Communities™ Criteria for affordable housing that 

promotes health, conserves energy and natural 

resources, and provides easy access to jobs, 

schools, and services.

The Green Communities™ Criteria address  

the following aspects of design, development  

and operations:

•	I ntegrated Design Process 

•	L ocation and Neighborhood Fabric 

•	 Site 

•	 Water Conservation 

•	E nergy Conservation 

•	 Materials and Resources 

•	 Healthy Living Environment 

•	O perations and Management 

The Green Communities™ Criteria checklist, de-

tailed below with permission, is part of a longer 

technical manual that can be obtained at http://

www.greencommunitiesonline.org/. For more 		

information, contact Green Communities™ at 

Enterprise Community Partners

Green Communities Initiative

greencommunities@enterprisefoundation.org

Phone: 410.715.7433

TM
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Appendix B: Primer on Financing Affordable Housing

CESA prepared a companion report titled Financing 

Affordable Housing: A Primer for the State Clean 

Energy Funds in October of 2005 to provide infor-

mation about the various public and private pro-

grams and strategies being used today to finance 

affordable housing projects. This understanding  

is needed if the state clean energy funds are to be 

successful in deploying their resources to facilitate 

high energy performance and renewable energy 

technologies in affordable housing projects in 

their states. 

The primer can be downloaded from the Clean  

Energy States Alliance website at http://www.

cleanenergystates.org/CaseStudies/Primer_on_ 

Financing_Affordable_Housing.pdf

Section 2 of the primer examines the Low-Income 

Housing Tax Credit, which is the major financial 

mechanism supporting affordable housing projects. 

One inherent aspect of the Low Income Housing Tax 

Credit is that it leads to multiple financing entities 

and structures for housing projects, which must be 

understood by the Funds if they are to participate 

in these projects.

Section 3 of this primer addresses tax-exempt 

bonds, which are used by many state and local 

housing finance agencies and other governmental 

bodies to finance affordable housing projects.

Section 4 details the remaining key federal laws 

and programs that support affordable housing.  

The section lists the key programs, provides some 

background information and citations to federal 

statutes, regulations and websites.

Section 5 includes a listing of the key players in 

affordable housing projects and how they work 

together in structuring deals. This section also in-

cludes a bibliography with web links to the key 

public and private organizations involved in afford-

able housing work and to helpful publications.

Two final points must be noted. First, in assembling 

the document, the author has borrowed liberally 

from materials found on the website of the US 

Department of Housing and Urban Development 

and the various low-income housing organizations 

cited in Section 5.

Second, the primer is intended for informational 

purposes only. The financial transactions described 

in the document are complex transactions and state 

clean energy funds are urged to find appropriate 

counsel for specific legal advice about any trans-

action contained in this primer. 
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Appendix C: CESA Scoping Memorandum: “Encouraging PV System Installations  
in “Green” Affordable Multi-family Housing”

CESA engaged Peregrine Energy Group to prepare 

a preliminary overview of potential barriers to and 

opportunities for installation of PV technology in 

green affordable multi-family housing. In this mem-

orandum, Peregrine draws on the perspectives of 

project developers, state agencies, and solar and 

green building advocates, and provides an over-

view of factors that limit or support inclusion of 

PV systems in multi-family buildings. Based on the 

analysis of barriers and opportunities, Peregrine 

suggests strategies that could be pursued by CESA 

and its members to increase the penetration of PV 

technology in the affordable13 multifamily housing 

sector.

The Scoping Memo is available for download  

from the CESA website at: 

http://www.cleanenergystates.org/library/Reports/

Peregrine_Multifamily_PV_Scoping_Memo.pdf
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necticut,  Illinois, Massachusetts, Minnesota, New Jersey, New York, 
Oregon, Ohio, Pennsylvania, Rhode Island, and Wisconsin.
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6	A dapted from “Tax Credit Development Timeline,” prepared by  
Nixon Peabody LLP, Attorneys at Law, June 2005, for the Institute  
for Professional and Executive Development program Housing Tax 
Credits “101”

7	 Kats, The Cost & Financial Benefits of Green Buildings: A Report to 
California’s Sustainable Building Task Force, October, 2003.

8	 “Nationwide Green Building Standard Suggested,” Lew Sichelman, 
United Feature Syndicate Inc., April 13, 2005.

9	G reen Communities Criteria, p. 3, Enterprise Foundation, 2005.

10	T assos,  A Greener Plan for Affordable Housing: How States are Using 
the Housing Credit to Advance Sustainability, p. 4 (Enterprise Foun-
dation, 2005).

11	T he Valuation Report, June 2005, Volume IV, Issue VI, “More Allow-
ance Requested in Determining Utility Allowances”. Monthly publi-
cation on the Low Income Housing Tax Credit Industry, published by 
Novogradac and Company LLP

12	E merging Renewables Program Guidebook, Fifth Edition, July 2005, 
CEC-300-2005-001-ED5F, California Energy Commission, pp. 30-31



C l e a n  E n e r g y  G r o u p   l  50  l  C l e a n  E n e r g y  S t a t e  P r o g r a m  G u i d e

About Peregrine Energy Group

Peregrine Energy Group is an energy consulting  

firm based in Boston, Massachusetts. Founded in 1992, 

Peregrine provides strategic and technical services to 

private and public organizations on a broad range of 

energy supply and demand issues.   

Services include strategic planning and policy  

development; project management; market research; 

regulatory analysis and advocacy; energy program  

design and administration; and energy information 

management and performance benchmarking.

Peregrine clients include energy services companies, 

competitive power suppliers, and utilities; also, feder-

al, state and local government, national and regional 

trade associations, non-profits, and energy end users.

Peregrine has particular expertise in the areas of  

affordable housing and renewable energy. Among 

other engagements, it served as green design con- 

sultant to the recent Maverick Landing multi-family 

construction project in Boston, MA and continues  

to be involved in measurement and verification of 

performance there. Peregrine also is Administrator  

for the Solar Energy Business Association of New 

England (SEBANE).  

C ontact    

Steven Weisman

Peregrine Energy Group, Inc. 

151 Merrimac St., Suite 660 

Boston, Massachusetts 02114 

phone: 617.367.0777 

fax: 617.367.6299 

e-mail: info@peregrinegroup.com 
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Montpelier, VT 05602

Phone 802.223.2554

Fax 802.223.4967

Email ceg@cleanegroup.org

Web www.cleanegroup.org

Clean Energy Group (CEG) is a nonprofit organi-

zation established in January 1998 to increase the 

use of cleaner energy technologies in the U.S. and 

abroad through creative financing, business part-

nerships, public policy and advocacy.  

	CEG  works with state and nonprofit officials 

from around the U.S. that are responsible for over 

$4 billion in new clean energy funds. CEG manages 

the Clean Energy States Alliance (CESA), a new 

nonprofit organization assisting these funds in 

multi-state strategies. A key project of CESA is the 

Public Fuel Cell Alliance, a state and federal fuel 

cell and hydrogen infrastructure collaboration. 

CEG also works with public officials in Europe 

interested in trans-Atlantic efforts to build clean 	

energy markets.

	CEG , including its related work through CESA, 

is 	supported by the state clean energy funds, and 

by major foundations including Oak Foundation, 

Surdna Foundation, The John Merck Fund, Citigroup 

Foundation, Rockefeller Brothers Fund, New York 

Community Trust, Educational Foundation of 

America, and others. 
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