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Connecticut Green Bank 
Clean Energy Defined by Public Act 11-80 

+ 
3 

http://www.archithings.com/


Connecticut Green Bank 
Clean Energy Defined by Public Act 11-80 
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Grants Loans 
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Subordinated Debt Connecticut Green Bank 

Bonding 

Leases, PPAs,  
and ESAs 



Connecticut’s Multifamily Sector 
The Energy Opportunity 
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 Significant Opportunity – potential annual energy cost savings on 
the order of $125,000,000 per year 
 250,000 multifamily units in buildings with > 4 units (approx. 18% of CT’s 

total housing units) 

 Potential to save $500+ in utility costs per unit each year, conservatively 

 Buildings concentrated in CT’s ring cities near gas lines 



Connecticut’s Multifamily Sector 
The Challenges 
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Fuel Poverty Imperative – 
low-income households owe much 
more in utility bills than they can 
afford 

 

 

Challenges 
Capital to plan and finance 

Securing lender consent 

Split incentives 

Health and safety issues 

No performance data 

Confusion negotiating the 
improvement process 
 

 

 

 

 



Connecticut’s Multifamily Sector 
CEFIA’s Approach 
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 Leverage CT’s strengths, address gaps, seed and grow the 
market, support private financing to move in and take over 

 Bring in national leaders with a demonstrated  track record 
to help build the market and “crack the MFH nut” 

 Partner with and source projects through key channels 

 
 



Connecticut’s Multifamily Sector 
Initiatives to Build the Market 
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CHFA Partnership 
 

 

 

 

WINN-HUD OME 
 

 

 

 

CDFI’s 
 

 

 

 

 

 

 

 

 



 

 

 

 

Renewables for a Multifamily Portfolio 
Three Legs of the Stool 
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CHFA Partnership 
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CT Solar Lease  
Basic Structure for Multifamily 

Contractor  
(Commercial PV) 

Multifamily 
Property 

CT SLII, LLC 

CEFIA 

Debt Syndicate led by 
First Niagara 

Debt 

Tax Equity  Sub Debt 
Equity 
Loan Loss Reserve 
Developer services 

CEFIA 
Holdings, 

LLC 
$ $ 

System 

System, 
Insurance, 
Lease 

CT Solar Lease provides an 
important financing tool, by which 

customers benefit from an 
affordable, no-money-down 

installation and peace of mind 

Install 
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CT Solar Lease  
The Breakdown 
▪ Solar lease facility combining tax equity and leveraged 

bank debt 
– $60 million fund overall 

 

▪ The first solar lease facility for  
– Residential solar PV (~11MWs, 1,600 systems) 
– Residential solar hot water (~400 systems) 
– Commercial solar PV (~3MWs / 30-50 systems / 50-350kw / 

needs ZREC / C-PACE) 
 

▪ Expected life - two years (if successful … more to come) 
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CT Solar Lease  
Qualifying Host Customers 

▪ Municipalities and schools 
– Must be rated A3 (Moody’s) or A- (S&P/Fitch) 

 
▪ Commercial properties 

– Must be rated Aa2 (Moody’s) or AA (SP/Fitch) 
– OR use C-PACE to secure the investment 
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Commercial Property Assessed 
Clean Energy (C-PACE) 
▪ An innovative financing structure that enables commercial, 

industrial, and multi-family property owners to access 
financing for qualified energy upgrades and repay through a 
benefit assessment on their property tax 

 

Private capital 
provides 100% 

upfront, low-cost, 
long-term funding 

Repayment through 
property taxes 

A senior C-PACE lien is 
put on the property 
and stays regardless 

of ownership 
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C-PACE 
Advantage for Owners 

Near term plan to sell?  
 
Lack of funding? 
 
Cannot assume more debt? 
 
Insufficient payback/ROI?  
 
Split incentives? 
 
Uncertain savings/technical expertise? 

Tax obligation fixed to property 
 
100% upfront, 20 year financing 
 
Assessments may qualify as OPEX 
 
Positive cash flow in year 1 
 
Assessment/savings pass to tenants 
 
Technical underwriting / SIR>1 
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C-PACE 
80 Municipalities Signed Up 

15 



C-PACE Website 
Owners / Contractors / Municipalities 
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www.c-pace.com 
 

http://www.c-pace.com/


C-PACE 
Eligible for CHFA Properties 

17 



COMMERCIAL ENTITY (Leased Solar Equipment): 
Cash flow, risks and benefits arising from leasing solar PV equipment, 

using C-PACE, from a solar PV developer & tax equity investor 
CEFIA: Provides conduit for 
repayment of principal and 
interest to capital provider. 

CAPITAL PROVIDER: Provides 
construction financing to PV developer/ tax 
investor and holds security interest in cash 

flows and PV equipment 

SOLAR PV DEVELOPER & TAX EQUITY 
INVESTOR: Installs the solar panels & equipment. 
Also provides electricity, performance guarantee & 

the service/maintenance contract under a lease 

BLDG OWNER: Agrees to lease terms and to 
maintenance contract with solar developer. 

Also agrees to a multi-year tax assessment to 
acquire benefits from a Solar PV system 

MUNICIPALITY: Establishes tax 
assessment and collects semi-annual 

assessment payments 

Benefits: 
Security of a tax lien; 

new product for 
current customers; 
profitable interest 

rate 

Benefits: 
Grows business thru PACE 
financing; receives 1) lease 
payment via assessment, 
2) tax credits, 3) income 

from sale of RECs 

Benefits: 
$$ savings in energy minus 

assessment payment is 
cash flow positive to 

building owner 

Benefits: 
Carbon footprint is reduced; 
contributes to Clean Energy 

Community goals 

Closing and underwriting fees $$ 

Financing repayment $$ 

Construction & installation $$ 

Service & Maintenance Leased PV system 

Property Tax Bill Tax $$ 

Risks:  
Building owner default 

Risks: 
Solar system underperforms 

and maintenance costs 
exceed budget 

Risks:  
Energy savings do not 
exceed tax assessment 

Risks: 
Building owner fails to pay 

assessment 

Tax $$ 

Tax $$ 

Tax $$ 



Thank You! 
 

   

Ben Healey 
Senior Manager 

300 Main St., 4th Floor 
Stamford, CT 06901 

www.ctcleanenergy.com  
benjamin.healey@ctcleanenergy.com 

(860) 257-2882 



 
 

Power Purchase Agreements for 
Multi-Family Housing 

 

  

Chris Jedd – LEED AP BD+C 
 

Portfolio Energy Manager – Denver Housing Authority 

Denver Housing Authority – May 2014 

Chris Jedd – LEED AP BD+C 
Portfolio Energy Manager – Denver Housing Authority 
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Why a PPA for DHA ? 

• Continual expansion of DHA’s renewable energy portfolio 

• Long-term predictable energy costs for DHA 

• Supports HUD’s interest in sustainability 

• Payments from site license agreement  

• Minimal upfront costs 

• Availability of sunlight 

 

 
 

Denver Housing Authority – May 2014 
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Project Facts Project Partners 

Denver Housing Authority – May 2014 

• 2.5 Megawatts 

• 666 roof tops 

• 10,471 panels 

• Single family & row homes 

• CO2 reduction of 3,500 tons 

• Generates 3.4 million 

kilowatt hours annually 

Power Purchase Agreement Overview 

Site Host 

Project Developer 

Financer & Owner 

Designer & Installer 
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Phase 1:  Request for Proposals 

Denver Housing Authority – May 2014 

 
“The Housing Authority of the City and County of Denver   

invites responses from qualified entities to provide  
cost effective solar photovoltaic generating systems at  

multiple DHA sites by providing all design, construction,  
operation,  application and financing services necessary to  
the successful installation and operation of said systems.” 
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Phase 2:  Project Design 

Denver Housing Authority – May 2014 

 
 Minimum of 2.5 Megawatts 
 Housing portfolio of over 4,000 homes 
 East and South facing roofs only 
 Average system size is 4.7 KWs 
 Estimated effective useful life of roofs 
 Considered DHA’s long range demolition and rehab 

plans 
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Phase 3:  Project Financing 

Denver Housing Authority – May 2014 

 

• Third party owns and operates panels on DHA’s buildings and 

sells DHA electricity at a discount 

• $10 million investment (Non DHA Money) 

• No (or minimal) upfront costs to DHA 

• DHA receives payment of site license agreement (roof Lease) 

• 20 year contract 

• Option to purchase panels at 75% discount in 6 years  

 



Phase 4:  Construction 

 New roofs 
 11 month schedule 
 Namaste Solar 
 9 crews 
 2 days per installation 

Denver Housing Authority – May 2014 
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Phase 5:  Operations & Maintenance 

Denver Housing Authority – May 2014 

 
Impact on DHA operations 

 
Maintenance staff training 

 
Resident education 

 
Tree maintenance 

 

http://www.enfinitycorp.com/


PV Install at North Lincoln Homes 

Denver Housing Authority – May 2014 

114 Homes    * 357 KW 



Questions? 

 
 

Chris Jedd, LEED AP BD+C 
Portfolio Energy Manager, Denver Housing Authority 

cjedd@denverhousing.org 

 

Denver Housing Authority – May 2014 
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The SunShot Initiative 

Elaine Ulrich, PhD 
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So what is SunShot Targeting? 

SunShot Initiative SunShot Initiative 
~6¢/kWh without subsidy 

 
75% cost reduction by the end of the decade 

Pr
ic

e 
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Installed capacity: 302 GW 
14% of electrical demand 

SunShot Vision: Spurring Rapid Solar Deployment 

Forecasted 2030 utility-scale PV capacity 
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SunShot Strategy 
33 
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PV System Pathway to SunShot 
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Soft Costs Dominating Overall Costs 

Up to 50% 64% of the cost of a solar installation 

Source: Second Annual Benchmarking…”, Friedman et al., 
in preparation. 
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Solar Soft Cost Analysis 
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Solar Soft Cost Roadmap 

International Soft Cost Comparisons 
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Slashing Red Tape and Driving Local 
Innovation 

 
 
 
 
 
 
 

22 Awards 
~50M Americans 

19 States + Puerto Rico 
$12M 

ROUND 1 
(2012-2013) 

8 Awards 
~150M Americans 

27 States + DC 
$12M 

 
 

ROUND 2 
(2013-2015) 

Performance-based 
Local-level innovation  

Teams quantitatively tracked and 
scored via market maturity scorecard 

Year-end results: 
Fees reduced 

Online permitting spreading 
Statewide standards emerging 

Innovative digital solutions unveiled 
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Local Results, National Impact 

38 

 
 
 
 
 
 
 

PV Installed in RSC locales: 
 

38K Residential 
Systems 

3K Commercial 
Systems 

Average Business Days 
Saved Per Install = 5.1 

Average Business Days 
Saved Per Install = 4.1 

792 YEARS OF RED TAPE 

Which means the RSC saved 
Americans  from… 

Residential: 225 MW Commercial: 357 MW 

= 

OVER 10 LIFETIMES SAVED 
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SolarOPs has reached over 4,000 individuals, 
in all 50 states, representing more than  

1,200 local governments through partnership 
workshops, e-learning activities, and 

technical assistance 

Access the latest resources, a calendar of events, and 
information on technical assistance at: 

www.solaroutreach.org 

 

 

http://www.solaroutreach.org/
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NREL: Advanced Financing Mechanisms 
& In-depth Technical Assistance 

• Facilitate capital market 
investment and retail 
(community) bank lending 

• Solar Access to Public Capital 
(SAPC): 
• Standard Documents 
•Mock Ratings Filing 
•150 Members and Growing 

Expand 
availability 
of capital 

•Open Solar Performance and 
Reliability Clearinghouse    
(oSPARC database) 

Lower cost 
of capital 

•Analysis  of opportunities and 
barriers 

Reduce 
transaction 

cost, time to 
access capital 
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Shared and community solar models can: 
– Remove the siting requirement 
– Expand the market for solar 
– Take advantage of economies of scale 
– Provide opportunities for innovation 

 

 

Shared and Community Solar 

41 
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Resources 

Shared Renewables HQ 
www.sharedrenewables.org 42 

Interstate Renewable 
Energy Council 

http://www.irecusa.org 

SunShot Initiative  
Solar Energy Resource Center 
http://www1.eere.energy.gov/ 
solar/sunshot/resources.html 



energy.gov/sunshot energy.gov/sunshot 

43 

Solar Technology Diffusion Research    
Under the SEEDS program, DOE supports projects that advance and apply 
cutting-edge strategies for accelerating solar adoption. 

Foundational 
Scientific 
Advances 

Real-world 
Market 

Applications 

tracing social 
networks that 

spread solar 

evolution of 
motivations 

beyond early 
adopters 

agent-based 
modeling of 

innovation diffusion 

micro-level 
data and analysis 

of energy 
consumers 

spreading 
community 

solar through CT 

four pilot 
experiments in 

CA, AZ, NY & NJ 

testing economic + 
social 

incentives 
in San Diego 

new incentive 
structures 

piloted with TX 
utilities 

Yale, NYU, SmartPower, 
CT Clean Energy Finance and 

Investment Authority 

Portland State U, U of A, LBNL, 
CU-Boulder, MichState , UMich, 

Social and Environmental 
Research Inst.,  

Clean Power Finance 

UPenn-Wharton, Vanderbilt, 
NREL , California Center for 

Sustainable Energy 

Austin Energy, 
Frontier Associates 

Research and Market 
Partners 

Four teams are creating the next generation of social and behavioral science for solar energy’s spread. 
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Driving Soft Cost Innovation 
SunShot Incubator Program 

44 
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Big Data Lowers Solar Soft Costs 
• Sun Number Scores - engaging consumers 
• Roof top data processed to qualify buildings 
• Lowering the cost of customer acquisition 
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Streamlined Permitting, Inspection 
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• Web-Based permitting 
• Track you permits in real time 
• Eliminate trips to permitting office 
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Crowd-Funded Solar 
• Non-homeowners can go solar for $25 
• Crowdfunding lowers the cost of capital 
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Thank You 
Elaine Ulrich 

Program Manager 
SunShot Initiative 

5/21/2014 48 



Jared Lang 
Better Buildings Summit 

May 9th, 2014 

 
  

NHT Renewable  
Solar Financing Model 



Key Questions 

 
1. What are the risks and rewards of purchasing 

versus leasing solar systems? 
 

2. How do you make the benefit worth the brain 
damage? 



National Housing Trust / Enterprise 
Preservation Corporation 

 Own & Operate approximately 3,000 affordable rental 
units along the East Coast and Illinois; typically with a 
local partner. 

 NHT/Enterprise has achieved green certification 
(Enterprise, Earthcraft or other) on approximately 1/3 
of units, 1000 units, in its portfolio. 

 First Enterprise Green Communities Certified 
property in DC (Galen Terrace) developed by 
NHT/Enterprise.  

 Typically reduce energy consumption >20%. 
 

  



Purchasing 
Benefits  

1. Energy Savings 
2. Environmental benefit 
3. Local energy production 
4. Price stability 

 
Challenges 

1. Roof Condition and Structural Reviews 
2. Up-front Capital  
3. Approvals  
4. Construction Risk 
5. O&M 

 
 



Leasing 
Benefits 

1. Energy Savings, but much less 
2. No installation costs 
3. No O&M 
4. Environmental benefit 
5. Local energy production 
6. Price stability 

 
Challenges 

1. Roof Condition and Structural Reviews 
2. Legal fees associated with onerous approvals 
3. 3rd-party owning an asset on your roof 
4. Less energy savings (must share) 



St. Dennis Apartments 

DEVELOPER: NHT/Enterprise 
LOCATION: Mount Pleasant, Washington, DC 
NUMBER OF APARTMENTS: 32 
WATER UPGRADE: January 2012 
CERTIFICATIONS: Enterprise Green Communities 

 



St. Dennis Financials 

Solar PV Example

System Size (kW) 15
Estimated Output (kwh/year) 20,000
Power Price / kwh 0.14

2014 2015 2016 2017 2018 2019
Purchase Option
Equity Investment (50,000)$     
Federal Tax Credit (30%) 15,000$      
Income (Savings and Credits) 9,000$         9,000$         9,000$         9,000$         9,000$         
Net Cash Flow (35,000)$     9,000$         9,000$         9,000$         9,000$         9,000$         

Payback 4 Years

Leasing Option
Equity Investment (5,000)$       
Income (Savings) 1,000$         1,000$         1,000$         1,000$         1,000$         
Net Cash Flow (5,000)$       1,000$         1,000$         1,000$         1,000$         1,000$         

Payback 5 Years



NHT Renewable Model 
1. Owning and operating solar at the portfolio-level (5 properties) 

2. Setting up leases with the property partnerships 

3. Opening projects up to new income streams 

4. Aggregating multiple properties 

5. Making the benefit worth the brain damage 

NHT 
Renewable 

NHT/Enterprise 
Preservation 
Corporation 

Property LLC 



NHT Renewable (Hybrid) 
Benefits  

1. Environmental benefit 
2. Energy Savings 
3. New income streams 
4. Local energy production 
5. Price stability 
6. Properties: No upfront cost or O&M 

 
Challenges 

1. Roof Condition and Structural Reviews 
2. Up-front Capital  
3. Approvals  
4. Construction Risk 
5. O&M 

 
 



Renewable Project Scope 

NHT/Properties Impacted: 5 
Solar Thermal Systems: 2 
Solar Photovoltaic Systems: 4 
Total Project Cost: $1.25 million 
Photovoltaic: 300,000 kw/year 
Thermal: 10,000 therms/year 
Project Installation: Q2 2014 

 
 

 

R Street Apartments Meridian Manor 

Galen Terrace Copeland Manor St. Dennis Apartments 



NHT Renewable Financials 

NHT Renewable

System Size 
Photovoltaic (kW) 250
Thermal (Therms) 10,000

Estimated Output (kwh) 500,000

2014 2015 2016 2017 2018 2019
Financials
Equity Investment (1,250,000)$ 
Federal Tax Credit (30%) 375,000$     
Income (Savings and Credits) 210,000$      210,000$      210,000$      210,000$      210,000$      
Net Cash Flow (875,000)$   210,000$      210,000$      210,000$      210,000$      210,000$      

Payback 4-5 Years



 

 
 
If you want to learn more… 
 
Jared Lang 
Sustainable Development Manager 
jlang@nhtinc.org  
(202) 333-8931 x115 

 
 
 

NHT Renewable  

mailto:jlang@nhtinc.org
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