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ABSTRACT 

MUNICIPAL FINANCING PROGRAMS AS AN OPTION FOR OVERCOMING 
BARRIERS TO ENERGY EFFICIENCY 

By 

Rebecca Menten 

This thesis analyzes emerging Property Assessed Clean Energy (PACE) programs 

to determine the applicability of this financing model to stimulate energy efficiency 

investments.  While energy efficiency improvements have been shown to reduce 

greenhouse gas emissions and promote a strong economy, implementation levels remain 

low due to real and perceived barriers.  PACE programs are an emerging model intended 

to increase the rate of clean energy implementation by households and businesses.  The 

thesis examines three existing PACE programs, comparing legal, financial, and other 

design elements to identify possibilities for program variability and determine “best 

practices” in program design.  These best practices were utilized to develop program 

design recommendations for Humboldt County, California.   

The research indicates that PACE programs can stimulate investments in the 

energy efficiency market, but a program design that prioritizes energy efficiency 

improvements before renewable energy would achieve larger goals of economic 

development and energy sustainability.  Maximizing program volume and minimizing 

administrative costs is necessary to operate a program without subsidy.  The results of the 

quantitative analysis indicate a minimum program volume of $5 million is necessary to 

operate without subsidy while keeping the interest rate competitive.  The market analysis 
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indicates that Humboldt County could have a potential program volume of $50 million 

with effective marketing.  The research supports the regionalization of some program 

components to achieve economies of scale, particularly in rural regions.  The technical 

program design developed in this thesis supported a successful grant application to 

implement a regional PACE program on the north coast of California. 



 

v 

ACKNOLWEDGMENTS 

The research for this thesis occurred concurrently with my efforts to establish a 

PACE financing program in Humboldt County, California.  The technical design 

informed a successful grant writing process, and even before the thesis was complete my 

dreams were realized in the community.  Special thanks go to those who supported me 

and worked with me to accomplish this.  The Robert and Patricia Switzer Foundation has 

been instrumental to me, both through financial support and harder to find intangible 

support offered in the form of inspiration and believing in my dreams.  Thanks to all of 

the staff of the PACE programs used in the case studies for their time and patience in 

answering questions, particularly John Haig and Rod Dole at Sonoma County and Cisco 

Devries and Mimi Frusha for meeting with me regarding the Berkeley program early on.  

Merrian Fuller has been a ‘thesis guardian angel’ for her shared expertise and incredible 

networking skills.   

Special thanks to David Boyd of the Redwood Coast Energy Authority for always 

being an ally to the important energy issues of our County and Dawn Elsbree for seeing 

the value in the program.  Kirk Girard for his vision, instrumental in shaping my 

somewhat naïve concept of the program to the high quality design it is today.   Heidi 

Benzonelli for the many last minute death marches to the Bay Area to hear the latest on 

PACE and retrofit program designs.  The City of Arcata Energy Committee, who 

volunteer so much of their time and hearts to the City, particularly chair Jim Zoellick for 

being a great friend and always helping with whatever input or analysis he could.  I also 



 

vi 

want to thank the Arcata City Council, particularly Michael Winkler, Alex Stillman, and 

Susan Ornelas for doing whatever they could to help the effort.  The staff at the City of 

Arcata, particularly Mark Andre and Karen Diemer, who have been the most 

understanding and supportive people at the most necessary times.   

A huge thanks goes out to each of my committee members: Arne for always 

giving everything he can, no matter how overcommitted – words cannot express the 

contributions of Arne Jacobson to the University, the community, and particularly my 

personal and professional life.  Steve Hackett always provided the big picture view and 

kept me focused on the program when I was ready to go all academic – the north coast is 

indebted to you for that, Steve.  John Meyer has been an advisor and mentor to me since 

my very first undergraduate days, propping me up through all major events of my 

professional life with letters of recommendation and advice.  He continues to provide 

some of the most thoughtful and well-constructed input around.   

My friends and family have been instrumental in supporting me through cooked 

meal, collaborative working processes, and the occasional very necessary hug.  Particular 

acknowledgment to Juliette Bohn, professional colleague and partner in crime – without 

her inspiration guiding the way, many of us would lose the light.  And of course, the 

many members of my very twenty first century family.  Mom, you showed me the 

important of sticking to higher education and working hard to accomplish something you 

believe is right.  I completed the final draft of this thesis on Mothers Day 2010 – you are 

always in my thoughts and hearts. 



 

vii 

TABLE OF CONTENTS 

ABSTRACT ...................................................................................................................... iii 

ACKNOLWEDGMENTS ................................................................................................ v 

LIST OF TABLES ............................................................................................................ ix 

LIST OF TABLES (CONTINUED) ................................................................................. x 

LIST OF FIGURES .......................................................................................................... xi 

INTRODUCTION ............................................................................................................ 1 

LITERATURE REVIEW ................................................................................................. 7 
 Barriers to Implementation of Energy Efficiency ..................................................10 
 Existing Efficiency Programs ................................................................................11 
 Property Assessed Clean Energy Programs ...........................................................19 

METHODS ....................................................................................................................... 24 
 Financial Analysis ..................................................................................................24 
 Market Analysis .....................................................................................................29 

CASE STUDIES ............................................................................................................... 31 
 City of Berkeley: Berkeley Financing Initiative for Renewable and Solar 

Technologies (Berkeley FIRST) ............................................................................31 
  Legal Design .................................................................................................................. 32 
  Financial Design .......................................................................................................... 34 
  Other Elements ............................................................................................................ 41 
  Role of Efficiency ........................................................................................................ 42 
  Lessons from Implementation .............................................................................. 45 
 Sonoma County Energy Independence Program ...................................................48 
  Legal Design .................................................................................................................. 49 
  Financial Design .......................................................................................................... 52 
  Other Elements ............................................................................................................ 62 
  Role of Efficiency ........................................................................................................ 64 
  Lessons from Implementation .............................................................................. 65 
 County of Boulder, Colorado ClimateSmart Loan Program .................................68 
  Legal Design .................................................................................................................. 69 
  Financial Design .......................................................................................................... 70 
  Other Elements ............................................................................................................ 74 
  Role of Efficiency ........................................................................................................ 77 
 Case Study Conclusions .........................................................................................79 

RESULTS AND DISCUSSION ....................................................................................... 80 
 Market Analysis .....................................................................................................80 



 

viii 

 Financial Analysis ..................................................................................................85 
 Humboldt County Program Design Recommendations .........................................89 
 Regional Approach ................................................................................................95 

CONCLUSION AND RECOMMENDATIONS ............................................................. 101 

POSTSCRIPT ................................................................................................................... 106 

REFERENCES ................................................................................................................. 108 

APPENDIX A: QUANTITATIVE ANALYSIS .............................................................. 114 

APPENDIX B: FINANCIAL MODELING RESULTS ................................................... 117 
 



 

ix 

LIST OF TABLES 

Table     Page 

1 Program operational budget assumptions for feasibility analysis. ........................ 28 

2 Proposed Budget: Start Up Costs for Berkeley FIRST Program .......................... 36 

3 List of conservation measures required under RECO ........................................... 43 

4 A sample of building efficiency measures required under the CECO 
program ................................................................................................................. 46 

5 Estimated program costs for the first year of operation.  Different program 
volumes are displayed at the top of the figure with start up and operational 
costs associated with each program size displayed below  ................................... 56 

6 Side by side comparisons of annual expected program balance for five 
years of program operation.  The principle difference between the top and 
bottom analyses is the length of time bonds are held before going to 
market.  The to figure illustrates the impact on program feasibility by 
bonding immediately upon reaching $10 million, while the bottom figure 
shows the County holding the bonds for five years.  A negative figure 
indicates County subsidy (i.e., infeasible program)  ............................................. 60 

7 Breakdown of funding requests for the SCEIP program by project type.  
Data is recent as of April 2nd, 2010 ....................................................................... 65 

8 Income qualified levels for tax-exempt bonds in Boulder County, 
Colorado  ............................................................................................................... 71 

9 Fees charged to the participant to cover program costs. ....................................... 73 

10 The total funding requests received in Sonoma County by category as of 
April 2nd, 2010.  Funding requests are shown as percentage of total 
requests and as percentage of total allocated funding ........................................... 80 

11 Key demographic characteristics of Sonoma County and Humboldt 
County, CA.  The difference between the two counties is expressed as a 
percentage (i.e. the Humboldt County median income is 64% of the 
Sonoma County median income) .......................................................................... 81 

12 Average size of loan in Sonoma County per category and total weighted 
average.  The Humboldt County loan size was estimated by scaling the 
Sonoma County weighted average down.  Using this methodology, the 
average Humboldt County loan size was estimated at $20,000. ........................... 82 

13 Age of Housing Stock in Humboldt County.  The cumulative percent of 
housing stock is shown in the far right column  ................................................... 83 



 

x 

LIST OF TABLES (CONTINUED) 

14 Results of the participant cash flow analysis.  The analysis indicates that 
the annual savings achieved from the energy improvements can balance 
out the payment amount in all cases except solar energy without efficiency 
improvements. ....................................................................................................... 85 

15 The program balance following ten years of operation according to the 
financial analysis.  Numbers in parentheses indicate a negative balance.  
Each of these scenarios involves lending the full program volume annually 
and going to bond every three years.  Assumptions included in the 
financial analysis are briefly summarized below, and are presented in 
more detail in the Methods chapter (Table 1). ...................................................... 87 

16 Summary of program design variables across case studies and Humboldt 
County program design recommendations (note RE is renewable energy, 
EE is energy efficiency). ....................................................................................... 101 



 

xi 

LIST OF FIGURES 

Figure               Page 

1 Cumulative every savings resulting from energy efficiency programs and  
policies in California since 1975 ...............................................................10 

2 A portion of goals adopted jointly by the California Energy Commission 
and the California Public Utilities Commission in the Long Term Energy 
Efficiency Strategic Plan  ...........................................................................16 

3 Flow of money in the Sonoma County Energy Independence Program  ...56 

4 Cumulative funding volume of the SCEIP since its rollout in March of 
2009.  Figures are cumulative up to April 2nd, 2010  .................................66 

5 The application process for participation in the Climate Smart Loan 
Program, including the targeted timeline – Summer of 2009  ...................77 

 



 

1 

INTRODUCTION 

Energy efficiency improvements represent a significant untapped reserve of 

potential low cost greenhouse gas reductions (Choi Granade et al. 2009).  Finding a 

solution to the barriers to energy efficiency improvements will be one of the most 

important short-term tasks in fighting global climate change.  The residential and 

commercial sectors account for 41% of total energy consumption in America, and 

together represent 34% of total greenhouse gas emissions (EIA 2008; EPA 2009). 

Though energy efficiency upgrades are often the most cost-effective greenhouse gas 

reduction implementation measures, most energy efficiency financing programs 

experience very low participation rates, reaching less than 1% of the eligible participants 

(Fuller 2008).  This low participation can be attributed to several real or perceived 

barriers, and any successful program will need to address these in order to achieve real 

gains (Fuller 2008; Stern 2006).   

Recently a new and exciting approach has been introduced in several cities across 

the country: the concept of property assessed financing.  Though the idea of establishing 

special assessment districts to finance public improvements is not new, using this 

traditional mechanism to finance renewable energy purchases and energy efficiency 

improvements on residential and commercial properties is a new application of this tool.  

The purpose of this thesis is to analyze existing trends in the development of Property 
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Assessed Clean Energy (PACE) programs and to examine the feasibility of implementing 

such a program in Humboldt County, California.   

 The threat of climate change has risen to a new level in the past ten years.  The 

Fourth Assessment Report released by the Intergovernmental Panel on Climate Change 

sets forth at high levels of certainty the evidence that indicates climate change is 

occurring, opening the report by stating, “warming of the climate system is unequivocal” 

(IPCC 2007).  The impacts of climate change will be widespread, affecting water supply, 

sea level rise, public health, agricultural productivity, natural habitat for plants and 

animals, and countless secondary impacts such as the displacement of millions of humans 

living in coastal communities and enormous associated economic impacts.  The Fourth 

Assessment Report is also quite clear on the cause of climate change: “there is very high 

confidence that the global average net effect of human activities since 1750 has been one 

of warming” (IPCC 2007). 

 The State of California has taken a leadership role in regards to climate change 

legislation.  In 2006, Governor Arnold Schwarzenegger signed into law the Global 

Warming Solutions Act of 2006, otherwise known as Assembly Bill (AB) 32.  AB 32 

mandates that the state bring greenhouse gas emissions to 1990 levels by 2020, and 

charges the California Air Resources Board (ARB) with implementing a framework to 

meet these targets.  In the scoping plan released by ARB, the agency outlines the 

strategies by which California is expected to achieve the significant reductions in 

emissions.  Residential and commercial energy use plays an important role in several 

California state agency policies.  The California Public Utilities Commission and the 
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California Energy Commission released a joint report on efficiency, calling for all new 

residential construction to be zero-energy by 2020 and all new commercial construction 

to be zero-energy by 2030.1  Additionally, the plan calls for energy reductions of 15% in 

all existing residential homes by 2015 and 20% reduction in energy use by 2020 (CPUC 

2008).  While regulatory standards in efficiency will be important for new homes, as 

homes are used for decades the majority of the existing building infrastructure we have 

today will remain through 2020 (Fuller 2008).  Over 7 million homes, or more than half 

of the total building stock in California is dated before 1975, when energy efficiency 

standards were passed into law.  Supporting programs that promote retrofits of existing 

building stock will be crucially important in achieving the ambitious greenhouse gas 

reduction goals laid out by state agencies.    

Energy efficiency improvements are good not just for achieving greenhouse gas 

reduction goals; they are also good for the economy.  Reducing demand for electrical 

energy is the cheapest way to meet capacity, and the economic benefits are felt at the 

systematic and the consumer level (Bernstein et al. 2000; Choi Granade et al. 2009).  The 

State of California has implemented progressive energy efficiency strategies since the 

late seventies, and has reaped the benefits.  According to the California Public Utilities 

Commission, “California’s building and appliance standards have saved the State’s 

consumers over $56 billion in natural gas and electricity costs since 1978 and averted 

building 15 large power plants” (CPUC 2006).  The McKinsey Global Institute identifies 

                                                        
1 A ‘zero-energy’ home is one that creates as much energy as it uses, through a combination of efficient 
building design and on-site distributed generation, such as photovoltaic solar energy or micro-wind 
turbines. 
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building efficiency measures as among the most cost-effective greenhouse gas abatement 

measures with significant potential for emissions reductions that can be realized 

immediately with a comprehensive policy and support (Choi Granade et al. 2009). 

Any successful program that seeks to achieve existing building retrofits will have 

to address both the barriers to technology implementation and the troubling reality of low 

participation rates in existing programs.  The purpose of this thesis is to analyze the new 

property assessment programs and determine if this emerging model can achieve these 

targets and successfully support widespread implementation of energy efficiency 

measures.   

The research finds that a PACE program can be successful in boosting 

participation in energy improvements.  The three case studies examined have high levels 

of participation relative to the available funding source; the City of Berkeley committed 

100% of available funding in nine minutes, and Sonoma County, CA, has committed over 

$36 million in funding in one year of program enrollment.  Of the $36 million committed 

in Sonoma County, 31% of this funding has been directly allocated to energy efficiency 

improvements, while another 10% has been allocated to combined energy efficiency and 

solar PV projects.   

PACE programs that can support themselves fiscally, i.e. a program that can 

recuperate all of its operational expenses without subsidy, are the most likely both to 

sustain program operations over a longer time period and to gain political buy-in.  This 

requires a substantial program volume as the means for generating program revenue rests 
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on a spread of interest rates.2  The financial modeling performed as part of this research 

indicates that a program must operate at a threshold of $5 million depending on the 

program inputs (such as program budget and the interest rate available on bonds).  This 

threshold can be difficult to obtain in rural regions such as Humboldt County.  For 

Humboldt County, CA, the best program design for achieving a self sustaining program 

would likely be a regional scale program.  While the market analysis reveals that there is 

a sufficient market in Humboldt County to support a PACE program of sufficient 

volume, there are also potential economies of scale achievable through regionalization of 

certain programs aspects.  These concepts are discussed further in Results and 

Discussion. 

In the next chapter, I will present the Literature Review that served as the 

foundation for this work.  The primary intention of the Literature Review was to examine 

the existing market for energy efficiency programs and to make the case for the 

importance of energy efficiency policies.  The Literature Review also examines the 

history of energy efficiency policies at the state and national level.  This is followed by 

an initial presentation to the PACE concept, including a review of the legislative 

authority for these programs.  The Methods chapter, wherein I present the research 

methods and literature types that were used to inform the study, follows the Literature 

Review section.  The Methods chapter also lays out the basic assumptions utilized in the 

financial analysis regarding PACE program design.   

                                                        
2 The ‘spread’ on interest rates exists when the program offers an interest rate to a participant that is higher 
than the bond interest rate.  For example, the Sonoma County program charged participants 7%, but expects 
to sell bonds anywhere from 4-6%.  This leaves a 2-3% ‘spread.’  The money generated from the ‘spread’ 
is used to pay for program operational and administrative expenses. 
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The Case Studies chapter follows the Methods chapter; these compose the bulk of 

the analysis.  The case studies were conducted of three separate jurisdictions that have 

pioneered the concept of PACE financing and are currently in operation.  Two of the case 

studies are from California jurisdictions while the third is Boulder County, Colorado.  

The case studies take an in depth look at program design in terms of the legal mechanism 

used to implement a PACE program, the financial design and operation of the program, 

the basic elements of program design, and the role, if any, of energy efficiency.   

The case studies provide a foundation for the distillation of “best practices” in 

program design, which are presented in the Results and Discussion chapter.  The Results 

and Discussion chapter also offers a framework for the design of a Humboldt County 

PACE program based on the best practices and the results of the financial analysis.  

Finally, the major conclusions from the research report are summarized in the 

Conclusion. 

The research conducted for this thesis took place simultaneously with a grant 

application to receive seed funding for starting a PACE program in a seven-county region 

of the North Coast of California.  While elements of the research proposal were 

instrumental in shaping the concept of the PACE program as proposed in the grant, this 

analysis also benefited from the real world application of these principles.  In February of 

2010, the County of Humboldt was awarded $4.4 million to implement a seven county 

regional PACE program.  More about this exciting opportunity is presented in the 

Postscript, following the Conclusion.
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LITERATURE REVIEW 

Energy efficiency is a crucial component of any carbon mitigation plan.  Energy 

efficiency has the potential to reduce carbon emissions in a very cost-effective manner 

while bolstering the economy, providing systemic savings realized through a reduced 

need for power plants, and improving quality of life through reduced pollution and 

increased comfort.  The State of California is an excellent testing ground for many of 

these claims; since implementing aggressive energy efficiency policy statewide in 1975, 

California has seen many of these benefits firsthand. 

The State of California has passed aggressive legislation targeting greenhouse gas 

emissions reductions of 20% below 2000 levels by 2020 and 80% below 2000 levels by 

2050 (California Health and Safety Code, Section 1, Division 25.5, §38500-38599, 

2006).  The Obama administration pledged as part of the Copenhagen accords to reduce 

carbon emissions in the United States to 17% below 2005 levels by 2020 and 83% below 

2005 levels by 2050 (Stern 2010).  Internationally, the world is negotiating a post-Kyoto 

framework for reducing emissions, including pledges for country-wide emissions 

reductions targets.  As of March 10th, 2010 all Kyoto Annex I nations had committed to 

some targeted reduction (Stern 2010).  Meeting these aggressive targets will require swift 

action in many sectors of our society, and will not be achievable without some cost to 

society. 

Energy efficiency reductions, particularly in the building energy-use sector, 

provide a significant resource for cost-effective greenhouse gas reduction potential.  A 
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McKinsey Global Institute Report on the potential costs of carbon abatement globally 

identifies energy efficiency as the first of five key areas in which to focus reduction 

efforts (Beinhocker et al. 2008).  The Stern Review on Climate Change also finds energy 

efficiency as a significant source of cost-effective greenhouse gas reductions, and 

recommends removing barriers to the implementation of energy efficiency as one of three 

policy approaches to carbon mitigation (2006).   Energy efficiency gains globally have 

the potential to reduce end use energy demand in 2020 by 20-24%; 36% of this potential 

lies in the residential and commercial sectors through building efficiency improvements 

(Beinhocker et al. 2008).    Investments in energy efficiency measures could avoid 1.1 

gigatons of greenhouse gas emissions on an annual basis in the United States alone (Choi 

Granade et al. 2009).  The Stern Review on Climate Change notes that under the 

accelerated technology scenario to carbon abatement, energy efficiency measures account 

for between 31%-50% of total CO2 emissions reductions by 2050 (2006).  In the United 

State specifically, 60% of the potential reductions achievable through efficiency lie in the 

residential and commercial sectors (Choi Granade et al. 2009). 

In California, in spite of many years of strong energy efficiency policy, there 

remain considerable opportunities in the energy efficiency sector.  In 2003, a California 

Energy Commission Integrated Energy Policy Report estimated that between 2003 and 

2013 California could save an addition 13,000 GWh of energy through cost-effective 

efficiency measures (CPUC and CEC 2006).  Nearly seven million residential units and 

over twenty percent of non-residential floor space in California was built prior to 1975 
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when energy efficiency construction standards took place; a large majority of building 

stock constructed after 1975 could also benefit from efficiency upgrades (CEC 2003). 

Additionally, gains in the energy efficiency sector will help to provide cost savings that 

will offset the costs of more expensive abatement options.  A report from the McKinsey 

Global Institute states that in the United States alone, a $520 billion investment in energy 

efficiency measures (not including program costs) would return $1.2 trillion to the 

economy by 2020, resulting in a net positive investment of $680 billion (2009).  A 

California Energy Commission report on the benefits of energy efficiency policy in 

California since 1975 finds that the California state economy would have been 3% 

smaller in absence of efficiency policies, resulting in a benefit ranging from $875 to 

$1300 ($1998) per consumer (Bernstein et al. 2000).   

Reducing energy demand through energy efficiency policies serves to reduce the 

total amount of costly infrastructure necessary, reducing the overall costs of carbon 

abatement while also helping consumers to save money (Choi Granade et al. 2009; CPUC 

and CEC 2006; Bernstein et al. 2000).  Aggressive energy efficiency policies in 

California have saved over 40,000 GWh of electricity, 12,000 MW of peak demand, and 

have helped to avoid construction of 24 large (>500 MW) power plants; these savings 

equate to the energy usage of over 5 million California homes (Figure 1) (CPUC and 

CEC 2006). 
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Figure 1.  Cumulative every savings resulting from energy efficiency programs and 
policies in California since 1975 (CEC 2005). 
 

Barriers to Implementation of Energy Efficiency  

In spite of significant and well documented opportunities for cost effective energy 

efficiency savings, implementation rates remain low.  This is likely due to a number of 

barriers to the implementation of energy efficiency.  The Stern Review identifies market 

failures and barriers including “hidden and transaction costs such as the cost of the time 

needed to plan new investments; a lack of information about the available options; capital 

constraints; misaligned incentives; together with behavioral and organizational factors 

affecting economic rationality in decision making (2006).”  In addition, the McKinsey 

Global Institute acknowledges two other significant barriers related to the fundamental 
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nature of energy efficiency measures.  For one, the efficiency potential is highly 

fragmented, ensuring that it is a top priority for “virtually no one” (Choi Granade et al. 

2009).  It is also very difficult to quantify and verify energy that is not consumed (Choi 

Granade et al. 2009).  The Stern Review notes that these barriers may prevent significant 

uptake of energy efficiency measures if not addressed directly, and proposed three policy 

responses to overcome these barriers: regulation, information, and financing (2006).   

A comprehensive review of financing programs for energy efficiency across the 

country found that many programs suffer from low participation rates; of the 150+ 

programs examined, few had reached more than 0.1% of the eligible population in 2007 

(Fuller 2008).  Those programs that had the highest rates of participation also included 

aggressive marketing components and worked closely with stakeholders (Fuller 2008).  

This implies that successful programs will need to address more than one of the barriers 

to implementation.  This claim is supported by the McKinsey Global Institute, who notes 

that “unlocking the full potential of any given opportunity requires addressing all barriers 

in a holistic rather than piecemeal fashion” (Choi Granade et al. 2009). 

Existing Efficiency Programs 

There are a number of programs available at the federal, state, and local level to 

promote energy efficiency.  Programs promote energy efficiency through outreach and 

education, financial incentives such as rebates and tax credits, or financing.  Programs at 

the federal level often rely on tax credits, though there are limited grant and loan 

programs available for energy efficiency technologies as well.  State level programs 
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include tax rebates and financial incentives but also rely on regulations to mandate 

energy conservation or renewable energy; these policies are particularly advanced in 

California.  The study of local programs has been limited in this analysis to Humboldt 

County, California, to provide a basis for assessing the potential success of a PACE 

financing program locally.   

Tax credits are often used at the Federal level to encourage a specific consumer 

behavior and / or offset the incremental cost of a more efficient technology.  In the 

energy sector, tax credits are used to rebate the cost of a more fuel efficient vehicle, a 

renewable energy system, or an efficient appliance.  Tax credits are not cash in hand, but 

can be used to reduce tax liability either at the individual or corporate level.  Tax credits 

are commonly used for renewable energy incentives.  Currently there is a tax credit of 

30% of the system cost for the purchase and installation of qualified photovoltaic systems 

(EnergyStar 2010).  If a consumer purchases a system worth $1 million, then this 

business would be eligible to reduce its tax liability by $300,000.  Incentives also exist 

for upgrading insulation, purchasing and installing a high efficiency appliance such as a 

furnace or water heater, or improving the building envelope.  Federal tax credit programs 

are administered through the Internal Revenue Service (IRS), though specific regulations 

are set by the federal legislature.     

Tax credits for energy efficiency are allocated by Congress and administered 

through the EnergyStar program of the Department of Energy.  Tax credits are available 

for a wide variety of energy efficiency improvements ranging from insulation 

improvements to new furnaces; often, improvements must utilize technologies that are 
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EnergyStar rated in order to qualify for financing.  EnergyStar tax credits are generally 

enough to offset the incremental cost difference between two technologies, but may not 

motivate purchases or technology transfers on their own.   

Federal grant programs often focus on decreasing the energy cost burden on low-

income groups.  Low income groups are particularly hard hit by the volatility of energy 

prices, as energy expenditures account for a larger percentage of the monthly and annual 

budget for low income groups (Stern 2006).  Low income weatherization assistance 

programs, or WAPs, provide free home weatherization and can replace some equipment 

with higher efficiency equipment such as furnaces or water heaters.  These programs are 

often limited in terms of the services they can provide, however, and are by definition 

regulated to a specific income group.  The Low Income Home Energy Assistance 

Program, or LIHEAP, also provides essential services to a community impacted by 

energy prices.  Within both programs, the prescriptive approach to housing retrofits and 

the limits on spending at each property discourage investment in larger whole house 

retrofits necessary to meet the full energy efficiency potential.  Both of these programs do 

require a full blower door / duct blaster energy assessment however, ensuring that each 

property is delivered an energy report detailing potential measures for reductions.   

Other forms of Federal support for energy efficiency include Energy Efficient 

Mortgages (EEMs), Qualifying Energy Conservation Bonds (QECBs), the Tribal Energy 

Program grant, and loan guarantees for industry and agriculture.  Of these, Energy 

Efficiency Mortgages are the most widely available to consumers.  EEMs are either 

offered directly through the Federal Housing Authority (FHA), or are offered through 
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private lenders and guaranteed or supplemented by the FHA.  These loans offer a 

homebuyer a chance to increase the total mortgage amount to finance the installation of 

energy efficiency improvements at the time of purchase or to afford the cost of a more 

expensive but more efficient home.  In the latter case, the FHA requires the home to be 

EnergyStar rated.  These can be an attractive option as they provide homeowners with 

access to low interest and long term financing usually available via mortgages.  The 

timing of an EEM is also good; presumably when a house changes hands it is a good 

opportunity to perform the more intensive retrofit procedures that might otherwise 

displace a resident, such as insulation or window retrofits.   

EEMs are especially effective when combined with programs known as Time of 

Sale (TOS) programs.  TOS programs are not explicitly an incentive or financing based 

program.  Instead, these programs provide energy audits to prospective buyers at the time 

a home transfers hands, giving the buyer a snapshot of the expected energy performance 

of the home.  However, when these programs are paired with EEM’s or other similar 

private lending models they can both inform the homeowner regarding the options for 

reducing monthly operating costs of the home and provide them with access to low 

interest financing to make improvements.   

Currently, there is no federal or state legislation requiring time of sale programs, 

and the implementation of these programs has been left entirely to the local level.  The 

City of Berkeley, California in the late 1980’s instituted Residential Energy Conservation 

Ordinances (RECOs), which require some upgrade to the energy efficiency of a home at 

the time of sale.  Since the programs inception, Berkeley has since expanded it to the 
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Commercial sector (Commercial Energy Conservation Ordinances, CECO’s) and has 

been emulated by many municipalities across the country.  The California Energy 

Commission recommended statewide energy performance disclosures at the time of sale 

in a report outlining the options for implementing energy efficiency in existing buildings 

(2005).  

California has primarily addressed energy efficiency through standards such as 

Title 24 building efficiency standards, which apply to all new construction and signficant 

remodels in the State of California, and appliance standards.  As a result of the 2001 

energy crises in California, the California Energy Commission released the Energy 

Action Plan, with the intention to “ensure that adequate, reliable, and reasonably-priced 

electrical power and natural gas supplies, including prudent reserves, are achieved and 

provided through policies, strategies, and actions that are cost-effective and 

enviornmentally sound for California’s consumers and taxpayers” (2003).  One of six 

specific policies intended to address this objective has a goal to “meet California’s energy 

growth needs while optimizing energy conservation and resource efficiency and reducing 

per capita electricity demand” (2003).   Not long after this report, the California state 

legislature directed the California Energy Commission, via Assembly Bill 549, to 

investigate ways in which to reduce energy demand and waste in existing buildings.3   

                                                        
3 Unfortunately, at the eleventh hour, Governor Gray Davis cut the funding allocated in AB 549 to support 
staff needs to conduct the research required in the legislation.  As a result, the California Energy 
Commission partnered with the California Public Utilities Commission to fund the research reports, but 
was required to go through the legislature to expand the CPUC directives and allow funding for programs 
outside the CPUC’s traditional realm (California Energy Commission 2003). This delayed the investigation 
of new potential programs (i.e. those that fall outside of traditional building and appliance efficiency 
standards) until 2005. 
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Since the release of the CEC report on the potential for energy efficiency 

reductions in existing buildings, a flurry of legislation has passed through the State 

Senate directing investigation and implementation of a number of new measures.  These 

measures are supported by the passage of AB 32 and the commitment to greenhouse gas 

reduction as well as the Long Term Energy Efficiency Strategic Plan, jointly adopted by 

the California Energy Commission and the California Public Utilities Commission.  By 

and large, these new measures and policies focus on a developing understanding of 

building science and the need for whole house retrofits to achieve net energy zero 

buildings in the residential and commercial sector.  

 

Figure 2.  A portion of goals adopted jointly by the California Energy Commission and 
the California Public Utilities Commission in the Long Term Energy Efficiency Strategic 
Plan (CPUC 2008). 
 



17 

 

.The Long Term Energy Efficiency Strategic plan cites aggressive goals for 

reductions in building energy usage in the coming decades, which rely on rapid saturation 

of whole house style building retrofits as well as increasing efficiency standards (Figure 

2).  As part of the effort to meet these objectives, the CPUC and the CEC have worked to 

increase the Title 24 standards for energy efficiency (which are now the most stringent 

building efficiency standards in the country) and they have also released a new green 

building code that addresses issues beyond just energy efficiency (for example, waste 

resource utilization and water conservation).4   

Both the CPUC and the CEC have had great interest in PACE programs, as well.  

Recently the CEC developed guidelines for a State Energy Program grant cycle (2009) to 

administer the American Recovery and Reinvestment Act funding that was coming from 

the federal government.  The CEC dedicated over $30 million worth of funding to 

support the development of PACE programs throughout the State of California as part of 

the State Energy Program cycle; another $60 million was granted to support the 

development of comprehensive retrofit programs for residential, commercial, and 

municipal buildings throughout the State.  Coinciding with these retrofit efforts were 

millions of dollars dedicated to workforce development to ensure that there will be 

qualified professionals ready to implement these programs.  It is clear that the landscape 

of energy efficiency programs in California is going to change dramatically over the 

                                                        
4 The California Building Standards Commission (BSC) has just released a California Green Building 
Code, termed CalGreen.  The code consists of voluntary and mandatory standards.  The draft version is 
available on the California BSC website: http://www.bsc.ca.gov/CALGreen/Education+and+Outreach.htm 
(April 13th 2010). 
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course of the next several years, and PACE programs will be a huge driver behind the 

incoming tidal wave of opportunity. 

Energy efficiency programs available in Humboldt County are largely the local 

incarnation of state and federal programs.  For example, Redwood Community Action 

Agency (RCAA) in Humboldt County administers the WAP and LIHEAP program funds 

locally and provides energy efficiency retrofit services to low income individuals.  The 

Redwood Coast Energy Authority (RCEA) in Eureka, CA is a Joint Powers Authority 

dedicated to addressing energy issues locally.  The RCEA Board consists of one elected 

official from each of the seven municipalities in Humboldt County, as well as one board 

member each from the County Board of Supervisors and the Humboldt Municipal Water 

District.  RCEA has negotiated a partnership with Pacific Gas & Electric (PG&E) and the 

CPUC to form a local EnergyWatch partnership.  This grants RCEA the ability to 

administer the public goods charge locally, allowing them to offer advanced rebates and 

incentives to the Humboldt County community.5  The programs they offer do not focus 

on substantial energy efficiency retrofits.  They do provide some retrofit services to the 

business community through the Small Business Direct Install program, focused 

primarily on lighting retrofits.  The most recent round of contracts with PG&E, however, 

has expanded their capacity to include more residential retrofit programs and support for 

the new California green building code.   

                                                        
5 The Public Goods Charge was created by Assembly Bill (AB) 1890 (1996) and adds a small charge to all 
electrical utility bills to find energy efficiency programs.  AB 1002 (1999) created a similar gas surcharge; 
both funds are administered by the California Public Utilities Commission. 
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Property Assessed Clean Energy Programs 

Property Assessed Clean Energy (PACE) programs may provide an opportunity to 

simultaneously address many of the barriers to the implementation of energy efficiency 

while assisting California in achieving aggressive targets for existing building retrofits.   

Property Assessed Clean Energy (PACE) programs are essentially a new spin on an old 

concept.6  Based on a financing concept that is familiar to local governments, PACE 

programs establish assessment districts to finance projects that contribute to a “public 

good.”  Assessment districts have been a common tool to finance public improvements 

for which there was no budgeted line item and where there is a perceived public benefit.  

The procedures for establishing an assessment district are clearly defined in the 

legislation that supports them.  Generally, the local governing body passes a resolution 

defining the boundaries of the special district (often via a map attached to the resolution), 

defining the eligible projects, and setting forth the financing terms.  The local jurisdiction 

is then authorized to place a first security lien on the properties within the assessment 

boundary, effectively placing a line item charge on the property tax to finance the public 

improvement.  The local government may then issue bonds that are secured by the 

property tax to finance the project(s).   

Traditionally, this financing mechanism has been used for conventional “public 

goods,” ranging from streetlights, road improvements, and water and sewer districts to 

                                                        
6 These programs are referred to by many names.  In California, it is not uncommon to hear these programs 
referred to as AB 811 programs per the enabling legislation (2008).  Other terms include ‘Clean Energy 
Financing Programs’ and ‘Municipal Financing Programs.’  For simplicity, I have chosen to utilize the 
terminology advanced by the Renewable and Appropriate Energy Laboratory at UC Berkeley, PACE. 
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parks and playgrounds.  Enabling legislation in California has expanded the definition of 

“public good,” allowing for activities that reduce energy and greenhouse gas emissions to 

be financed with assessment districts.  PACE programs have spread across the country 

like wildfire, and currently fourteen states have passed enabling legislation to pave the 

way for implementation of PACE programs, while legislation is under development in 

two other states (PACENow [date unknown]).   

Two primary legislative mechanisms have been utilized in California for the 

operation of these special financing districts.  The two mechanisms are either a special 

assessment district pursuant to the California Streets and Highways Code, or the Mello-

Roos Community Facilities Act of 1982 which established the right of local governments 

to pass a community facilities district.  Both legislative mechanisms authorize the 

placement of a lien on real property to finance a special improvement.  However, the 

actual procedure used to implement these two methods can make a significant difference 

on the desirability from the perspective of the governing body.   

In July of 2008, the California Governor signed into law Assembly Bill 811, 

officially amending Chapter 29 of the Streets and Highway Codes by broadening the 

scope of the legislation to include “installation of distributed generation renewable 

energy sources or energy efficiency improvements that are permanently fixed to real 

property” (Streets and Highways Code 2010).  Historically, the procedure for 

implementation of a special assessment district has been subject to California’s 

Proposition 218.  Since the passage of Proposition 218, or the “Right to Vote on Taxes” 

initiative, the establishment of a special assessment district requires 2/3-majority voter 
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approval (CTD 2009).  The Mello-Roos Community Facilities Act has a different 

interpretation in regards to Proposition 218.  The language of the act allows for a 

unanimous consent provision whereby if 100% of the property owners within the 

assessment boundary agree to the contractual assessments then the election can be waived 

(California General Code [date unknown]).  However, currently the Streets and 

Highways Code offers the only mechanism of using assessment districts to finance 

energy improvements that is available to general law cities, as the Mello-Roos Act does 

not allow for energy improvements to be financed7.  Two bills have passed the California 

state legislature to amend the Mello-Roos Act to include energy improvements as eligible 

for financing.  However, Governor Arnold Schwarzenegger has vetoed each bill, stating 

in his veto message that he feels authorizing energy improvements would be “a 

fundamental shift in the purpose of Mello-Roos taxes, which are intended to finance core 

infrastructure needs such as roadways, sewers, and street lighting. This is a shift that I 

cannot support” (Schwarzenegger 2009).8   

In October of 2009 Governor Schwarzenegger signed into law AB 474 (2009) that 

amended the Streets and Highways code modifying the existing mechanism for 

establishing a special assessment district.  Now section 5898.31 of the California Streets 

and Highways Code declares that special assessment districts developed for the purposes 

of financing energy improvements “are not assessments for the purposes of Articles XIII 

                                                        
7 For further discussion on the distinction of general law and charter cities, please see page 32. 
8 Senate Bill 279 (2009 - Hancock) was vetoed by Governor Schwarzenegger on October 12th, 2009.  In his 
veto message, Schwarzenegger cites “a fundamental shift in the purpose of Mello-Roos taxes…that I can 
not support.” http://info.sen.ca.gov/cgi-bin/postquery?bill_number=sb_279&sess=CUR&house=B&site= 
(November 15, 2009).  AB 1709 (2008), which was also authored by Hancock, was vetoed in October of 
2008.  
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C and XIII D of the California Constitution and therefore the provisions of Articles XIII 

C and XIII D and Article 4.6 (commencing with Section 53750) of Chapter 4 of Part 1 of 

Division 2 of Title 5 of the Government Code are not applicable to voluntary contractual 

assessments levied pursuant to this chapter” (Streets and Highways Code [date 

unknown].  In other words, a governing body seeking to establish a special assessment 

district no longer needs to go through the lengthy, risky, and expensive process of a 

balloted vote. 

The process of implementation for either a community facilities district or a special 

assessment district is essentially the same.  The governing board is required to pass a 

resolution of intent, and the resolution of intent must contain:  

1) A statement of intent to establish a district pursuant to the legislation; 

2) The proposed district boundaries (which may be referenced by map); 

3) The improvements proposed to be financed and the expected cost with a financial 

plan indicating the special tax will be sufficient to cover this cost and all 

associated indirect expenses (such as administration); 

4) Rate of tax and method of apportionment, including a maximum tax amount; 

5) Notice of a public hearing on the district formation. 

Following the resolution of intent, the jurisdiction is responsible for properly noticing 

a public hearing to be held no more than 60 days and no less than 30 days from the date 

of adoption of the resolution of intent.  Additionally, a public official is charged with 

developing a program report.  The report shall contain a map of district boundaries, a 

financial plan for proposed improvements and cost recovery via the special tax, a 
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statement of city policies relevant to the program (for example, minimum and maximum 

contractual amounts, method for prioritizing requests for funding if in excess of available 

funds, etc), a draft contract displaying the terms a property owner would need to agree to, 

and reports from an auditor’s / controller’s office on any expected charge associated with 

tax services (Streets and Highways Code [date unknown]). 

The public hearing is required to facilitate all potential protests, whether they are 

brought orally or in writing, against the proposed district.  Under the Mello-Roos 

Community Facilities Act, if by the conclusion of the hearing a majority of registered 

voters within the proposed district have protested the formation of the district or if non-

exempt property owners holding more than 50% of the land within the proposed district 

object, then no further activities can be taken to establish the district for a date of one 

year (California Government Code [date unknown]).   

With the introduction of PACE programs, California has continued to serve as a 

leader in the realm of energy policy.  The next chapter presents the Methods that were 

used in this research to examine PACE programs in greater detail.  This analysis serves as 

a framework for distilling best practices from these PACE programs.  These best 

practices are, in turn, utilized to develop a recommended program design for a PACE 

program in Humboldt County, CA. 
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METHODS 

As PACE programs are a contemporary initiative undergoing rapid development, 

the analysis presented here relied on a dynamic body of information that was largely 

obtained from governments initiating these programs.  This thesis was also informed by 

three separate case studies of jurisdictions where such a program has been implemented.  

The three jurisdictions that have been chosen as case studies were selected because each 

offers a different and relevant interpretation of what a PACE program looks like.  To 

conduct the case studies, information was gathered from personal interviews, review of 

city documents such as staff reports and participant literature, and presentations at local 

conferences and workshops.   

Financial Analysis 

The intent of this research project is to analyze the feasibility of implementing a 

similar PACE program in Humboldt County, and to use this experience to assess, on a 

broader level, the ability of PACE programs to stimulate the market for energy efficiency 

improvements.  There were two specific quantitative analyses conducted to inform this 

process.  The first level of analysis was conducted to determine the likely impact of both 

the energy efficiency improvements and the PACE program fees to the participant from a 

cash flow perspective.  Using Microsoft Excel, a spreadsheet was first constructed to 

analyze the expected savings associated with different permanent energy improvements.  

Estimates for expected savings were pulled from a variety of databases, such as the 
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Database for Energy Efficient Resources published by the California Energy Commission 

and the California Public Utilities Commission, and the Renewable Energy Savings 

Estimates Tool developed locally by the Redwood Coast Energy Authority.  The 

scenarios modeled utilized permanent and fixed0 energy improvements as authorized by 

enabling legislation, such as HVAC improvements, water heater replacements, and 

installation of renewable energy improvements.  The improvements were then calculated 

based on life cycle cost9. Capital cost assumptions were pulled from the databases 

mentioned above, where available, and then increased by 20% to account for the general 

increase of cost in a rural area.  Monetary savings were based on the three-year average 

cost of electricity and natural gas, as reported by Pacific Gas and Electric.  A discount 

rate of 4% was applied to the energy savings.  The spreadsheet, including calculations 

and assumptions, has been attached as Appendix A.    

A second quantitative analysis was conducted to determine program feasibility in 

Humboldt County.  For the purposes of this report, a program was considered ‘feasible’ if 

it could cover all of its costs and still remain attractive and competitive in the lending 

market.  To determine expected program feasibility, incoming program revenue was 

compared to program start up and operational expenses under a number of scenarios 

(Table 1).  This financial analysis built upon a number of program assumptions, like fixed 

costs for program administration and costs associated with issuing bonds (Table 1).  The 

                                                        
9 The lifecycle cost calculation methodology here averaged the expected energy savings over the life of the 
technology and discounted this according to a 4% discount rate.  The operation and maintenance costs were 
also modeled over the life of the technology and discounted.  All of the expected savings were then 
subtracted from the expected costs, and this number was divided by the expected life of the measure.  The 
result is an estimate of the levelized annual cost of the technology. 
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financial analysis compared program revenues and expenditures over a twenty year time 

frame.  The program was modeled at three separate volumes of lending; for example, the 

first scenario assumed a $1 million program volume, the next $5 million, and the third 

$10 million.  Expected program revenue was estimated by calculating the interest 

generated from an expected spread (either 3 or 4% depending on the program 

assumptions) with 100% of the assumed program volume lent out.    These basic fixed 

inputs were used to determine the total amount of program revenue.  The recommended 

program based on the financial analysis was the one that was able to cover all program 

costs at the lowest charge to participant; the results are summarized in the Results and 

Discussion chapter.  This spreadsheet is attached as Appendix B, as are the detailed 

results of the modeling.   

The program budget used in financial modeling was developed based primarily on 

information from Sonoma County.  In some instances, the Sonoma County figures were 

determined to be inappropriate for Humboldt County.  This is particularly true in terms of 

staffing costs and costs associated with running the tax lien portion of the project.  In 

these cases, program costs were reduced.  The logic behind these reductions lies in 

program size and design, as it is unlikely that a Humboldt County program will operate at 

the same volume as a Sonoma County program.  For one thing, Sonoma County has 

260% more people than Humboldt County, according to the 2000 Census.  There is also 

an economic disparity between the two regions; the Sonoma County median income is 

48% higher, with half the proportion of families living in poverty as in Humboldt County 
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(US Census 2000).10  The budget was also reduced in certain areas (such as 

administration and financing) based on the assumption that significant program costs can 

be regionalized, achieving economies of scale and reducing costs to each individual 

jurisdiction.  A sample program budget is displayed below (Table 1). 

The program budget represents the expected costs associated with the program.  

The costs have been separated into two categories: upfront costs associated with getting 

the program off the ground, and ongoing program administration costs.  Not all program 

administration costs will be expended every year, as in the case of bond financings, but 

the impact of these costs is spread equally across all program participants.   

Given the expected program costs, the anticipated revenue at a number of 

potential program sizes was then also calculated to attempt to find the balance between a 

program that can cover all costs completely through program revenue.  Revenue 

estimations were calculated based on total program volume11, and program volume was 

estimated at $1 million, $2.5 million, $5 million, and $10 million per year.  It was also 

assumed that the program would lend at the same amount each year.  This cycle of 

continued lending was continued for a five-year period to provide a preliminary snapshot 

into the expected cash flow and accumulation of funds.  The scenarios were also modeled  

 

                                                        
10 According to the US Census, Sonoma County has a population of 466,741 compared to 129,000 people 
in Humboldt County.  The Sonoma County median family income is $78,124, while Humboldt County’s 
median family income is $52,755.  Finally, the rate of families living below poverty in Humboldt County is 
12%, while in Sonoma County it is only 6%.  (US Census 2000). 
11 While this estimation will serve well for a back-of-the-envelope calculation, in reality there will be a 
higher ratio of administrative costs to incoming revenue with smaller loans than with larger loans.  It is 
expected that there will be a balance between large and small loans, which will help carry the 
administrative burden. 
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Table 1.  Program operational budget assumptions for feasibility analysis. 

Size of Program (Annual) 
$1,000,000 $2,500,000 $5,000,000 $10,000,000 

Number of Projects1 50 125 250 500 
One Time Upfront Costs     
Legal Validation $40,000 $40,000 $40,000 $40,000 
Bond Counsel $50,000 $50,000 $50,000 $50,000 

Marketing and Outreach 
$50,000 $50,000 $50,000 $50,000 

Total Upfront $140,000 $140,000 $140,000 $140,000 
     
Ongoing Program Costs     
Customer Service / 
Storefront 

    

1 FTE Administrative 
Analyst II2 

$60,000 $60,000 $60,000 $60,000 

0.5 FTE Administrative 
Analyst I (temp) 

$0 $24,000 $48,000 $60,000 

Operating Expenses $35,000 $35,000 $35,000 $35,000 
     

Auditor Department     

1 FTE Accountant/Auditor 
II 

$30,000 $30,000 $45,000 $60,000 

Lien Services  $5,000 $5,000 $5,000 $5,000 
     

Assessor Department 
    

$40 per project per year 
$2,000 $4,878 $9,756 $19,512 

     

Marketing and Outreach 
    

Advertising Cost $50,000 $100,000 $150,000 $150,000 

Website $10,000 $10,000 $10,000 $10,000 

     

Total Annual 
Administrative Budget 

$192,000 $268,878 $362,756 $399,512 

Administration as Percent 
of Total Budget 

19% 11% 7% 4% 

1Based on an assumed project size of $20,000. 
2FTE is Full Time Equivalent 
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under an additional assumption of grant funding to cover program costs, which has a 

significant effect on the feasibility of the program.  

To estimate the potential average loan size in Humboldt County, real data from 

the Sonoma County Energy Independence Program (SCEIP) was adjusted based on a 

number of demographic factors.  The SCEIP has committed over $36 million to date out 

of 1,048 requests.12  While 46% of the requests have been for energy efficiency projects, 

the solar energy requests (44%) comprise 59% of the total funding requested.  The 

remaining projects are combined solar PV and energy efficiency (7% of requests) and 

water conservation measures (3% of requests).  More information on the analysis is given 

in the Results and Discussion chapter.   

Market Analysis 

To determine the potential impact that a PACE program could have on the 

adoption of clean energy in Humboldt County, a preliminary market analysis was 

conducted.  The market analysis initially reviewed the characteristics of housing in 

Humboldt County to determine the potential impact of a PACE program with a particular 

emphasis on energy efficiency improvements.  Information on housing characteristics 

was pulled primarily from the Humboldt County Housing Element of the Humboldt 

County General Plan (Humboldt County 2003).  The Housing Element Technical 

Appendix includes statistical information about the age of housing stock and the 

percentage of housing that is owner occupied.  These two factors were determined to be 

                                                        
12 Unreferenced material.  Personal interview with John Haig, SCEIP staff, February 18, 2010.   
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critical in analyzing potential program volume.  The age of the building is an indication 

of whether or not Title 24 Energy Conservation mandates applied at the time of 

construction, which has an impact on the efficiency of heating, cooling, and ventilation 

systems within the home.  Property ownership was selected as a key criterion as it is 

required for participation in the program.   

The total potential customer base was multiplied by an estimate of the average 

loan size to determine the potential program volume.  The average loan size estimate was 

obtained by scaling the average loan size in the Sonoma County feasibility study down 

based on the proportionate difference of median family income from Sonoma County to 

Humboldt County.  For the purposes of this program, the potential customer base was 

assumed to be all property owners within the County of Humboldt borders (incorporated 

and unincorporated areas).  Lastly, the market analysis reviewed the existing financial 

tools available to both residents and businesses in Humboldt County in an attempt to 

determine what would be a competitive financial tool in this market.  

The bulk of the analysis presented here was developed with the intention of 

guiding program development in Humboldt County.  The next chapter presents three in 

depth case studies of existing programs.  These case studies represent a diversity of 

PACE program implementation possibilities.  Through comparing the different 

approaches and the successes and failures of each, the report attempts to distill best 

practices in PACE program design, which are presented in the Results and Discussion 

chapter. 
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CASE STUDIES 

 This chapter analyzes three PACE programs, each selected for their innovative 

designs.  The emphasis of these case studies was the financial and legal design variables, 

particularly interest rate, interim financing, program fees, as well as general design 

elements such as limits on funding, role of incentives, etc.  Where data was available, the 

case studies also attempt to examine the role of energy efficiency – if any – in program 

design and a review of program implementation to date.  The summary results across the 

case studies are presented in Table 16 in the Conclusion chapter.   

City of Berkeley: Berkeley Financing Initiative for Renewable and Solar 
Technologies (Berkeley FIRST) 

The City of Berkeley first approved the concept of a municipal financing program 

in November of 2007, making the city the first in America to authorize assessment 

districts for energy improvements.  The City of Berkeley has two distinct advantages over 

other municipalities that make it an easy first actor.  The City of Berkeley has already 

gone to its voters with an aggressive climate action plan, targeting a greenhouse gas 

reduction of 80% below existing levels by 2050; the measure was approved by an 

overwhelming 81% of voters, establishing climate protection as a clear public goal.  The 

City of Berkeley is also a charter city, as contrasted with a general law city, which gives 

the City the authority to amend its tax code; this concept is explained further below. 

The particular design elements of the Berkeley FIRST program have been broken 

into three components; legal design, financial design, and other elements (including such 
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issues as eligible properties, credit screening, etc.)  Finally, the narrative concludes with 

an analysis of the role of efficiency in the program and lessons from program 

implementation. 

Legal Design 

As a charter city, the City of Berkeley has the ability to amend its tax code – 

allowing for creative financing policies.  The city developed a charter at its inception that 

gives it authority over municipal affairs pursuant to the terms of its charter.  Charter cities 

are authorized according to sections 3, 5, and 7 of Article XI of the California State 

Constitution.  According to section 5 of Article XI, “city charters adopted pursuant to this 

Constitution shall supersede any existing charter, and with respect to municipal affairs 

shall supersede all laws inconsistent therewith,” granting municipal government 

jurisdiction over its governing principles (California State Constitution [date unknown]).  

General law cities do not have a specific charter, and therefore follow the general laws of 

the State of California.  General law cities therefore were obligated to wait for the 

California State legislature to draft and vote on legislation creating the authority to 

finance energy improvements with special tax districts. 

To implement the Berkeley Financing Initiative for Renewable and Solar 

Technologies (BerkeleyFIRST) program, the City of Berkeley developed a Special Tax 

Law to incorporate by amendment into the municipal code.  The Special Tax Law 

developed by the City of Berkeley was based on the Mello-Roos Community Facility Act 

of 1982 (Daniel 2008a).  The City of Berkeley, in establishing the Special Tax Law, 
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utilized much of the language of the Mello-Roos Act but added energy improvements as 

eligible for financing (Daniel 2008a).  Additionally, the City of Berkeley developed an 

alternate means for establishing an assessment district.  As opposed to annexing all 

properties within the boundaries at the time of district establishment, the City of Berkeley 

model allowed for the creation of a district to which property owners would be allowed to 

‘opt in’ when desired (City of Berkeley 2008).  This is an important distinction; where 

classic assessment districts tax 100% of the property owners within the district 

boundaries, the City of Berkeley model allows for only those property owners within the 

district who specifically request taxation to participate.  This also creates, in effect, a 

100% voting threshold as only those who choose opt in to the program will be taxed.   

As the language of the City of Berkeley tax law is essentially similar to that of the 

Mello-Roos Act, the mechanics of implementing the special tax district are essentially the 

same.  An important exception, however, is that the city is not required to establish the 

rate of taxation at the time of the district establishment (on the condition that it is still 

provided when the property owner contracts with the city).  Additionally, as described 

above, no property owner within the district shall be taxed unless that property owner 

comes forward seeking a contractual assessment (City of Berkeley 2008a).   

There are a number of significant legal considerations that can be dealt with in 

program design.  This includes getting title checks and title insurance on the property to 

resolve any disputes regarding the authority of the property owner to place the lien.  

Program design can also address the potential issues associated with placing a lien on a 

mortgaged property.  As these programs are tied to the property and not the borrower, the 
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local government may elect to establish income qualifications or credit checks to ensure 

that the special tax will not overly burden the property owner and risk triggering 

foreclosure of the home.  Additionally, the local government may opt to develop outreach 

materials to distribute to property owners to help educate about the lien mechanism and 

the potential risks associated with failing to pay taxes on time.  More detail about how 

Berkeley has approached these issues is addressed under program design, below. 

Financial Design 

Financial sustainability is a key design objective for PACE programs.  These 

programs should be designed to recoup enough revenue based on the spread of interest 

rates to cover ongoing program costs.  This is a familiar concept in financing; often with 

a traditional mortgage, the lending capital will be provided by one agency, while another 

company handles the loan servicing.  The loan servicing company is able to add a 

negotiated amount to the interest rate, therefore collecting revenue as payment.  However 

within this basic framework there is considerable room for variation and each program 

presented in these case studies uses a different application of this principle.   

The first financial issue of concern is associated with obtaining the capital 

necessary to cover upfront costs.  There are considerable upfront expenses for 

establishing a PACE program; these expenses are associated with staff time for program 

development, financial advising, and legal advising.  A significant amount of financial 

and legal counsel is advisable for program start up to handle issues such as legal 



35 

 

validation of liens and bond issuance.  This need may decrease over time as more PACE 

programs are developed and governments and markets become more familiar with them.   

The City of Berkeley received $190,000 in grant funding to cover upfront costs 

associated with program development.13  The grant was leveraged with approximately 

$37,141 in matching funds through staff time and other indirect costs (Table 2).  The total 

estimated program start up costs to $227,141 expended over the course of two years.  The 

grant funding was intended to establish the program infrastructure, cover implementation 

of two phases of the program (an initial roll out with an expected volume of 25 residential 

properties and a second phase with an expected 75 residential properties and 25 

commercial properties), a program evaluation, and a replication guide for other local 

governments (Marks 2008).  The grant was an increase in scope of an existing grant from 

the Department of Energy that supported a partnership between the City of Berkeley and 

the University of California at Berkeley’s Renewable and Appropriate Energy Laboratory 

to promote the implementation of solar and energy efficiency measures.  Grant funding 

was split between funding a temporary staff person at the City of Berkeley to work on 

program development and implementation as well as funding consultation services with 

legal and financial advisors (Marks 2008).   

Once a program is ready to accept participants, there is another financial 

challenge.  While in concept these programs will utilize the interest spread for covering 

costs, there is a cash flow problem for the first several years of program operation.  It 

may take several months to a year to enroll sufficient participants to cover operating 
                                                        
13 $115,000 in grant funding was from the US Environmental Protection Agency and was matched with 
$75,000 in grant funding from the Bay Area Air Quality Management District (Marks 2008).   
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expenses, and the lapse in time between program rollout and the first year or two of 

property taxes means that programs will run in the red and need a subsidy if this lapse has 

not been anticipated and budgeted for.   

 

Table 2.  Proposed Budget: Start Up Costs for Berkeley FIRST program (Marks 2008). 
 

 

Much of the actual program implementation of Berkeley FIRST is contracted out 

to Renewable Funding.  Renewable Funding is a third party for-profit company based in 

Oakland, CA that provides turn-key PACE services to local governments.  The contract 

between Renewable Funding and the City of Berkeley allows for Renewable Funding to 

be compensated with a $25 / applicant reservation fee (City of Berkeley 2008b).  

Renewable Funding’s scope of work is fairly comprehensive.  Renewable Funding is to 



37 

 

provide administrative support for the program (including a website with both 

educational materials and an application system), customer service to interested and 

enrolled applicants, tracking and verification of most documentation, and approval of 

applicants.  The City of Berkeley is responsible for verifying compliance with the 

Renewable Energy Conservation Ordinances, verifying completion of projects through 

the City Building Department, and issuing the Special Tax Lien on participating 

properties.  The $25 / participant fee is expected to generate a one-time fund of $62514, 

which is clearly insufficient to cover the burden of customer service and document 

verification which Renewable Funding has agreed to shoulder.  However, if Renewable 

Funding is able to sell the Berkeley FIRST bonds at an advantageous rate, than they will 

likely make a profit down the road.   

This business model shelters the City of Berkeley from the risk of not 

recuperating program operating costs if program volume is not sufficient to cover costs or 

if the bonds are unable to achieve favorable terms at market.  While Renewable Funding 

is expected to cover administrative costs with the spread of the interest rates, the City of 

Berkeley has added 0.5% to the interest rate as well as a $600 fee to be amortized over 

the life of the loan to recuperate costs associated with City staff time (e.g. verifying 

compliance with RECOs, placing and recording the Special Tax Lien, and verifying 

project completion through the City Building Department) (Daniel 2008b). 

Ensuring ongoing program sustainability is perhaps the key challenge associated 

with program design.  These programs operate similar to a revolving loan fund, with an 
                                                        
14 This estimate is based on the City of Berkeley expectation that there will be 25 residential properties 
participating in phase I of the Berkeley FIRST program. 
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initial source of ‘seed’ money, or interim financing, which is then replenished through 

incoming revenue, which is made available for lending again.  While there are a number 

of options for ongoing program funding, the initial seed money to start these programs 

can be a very real burden for many jurisdictions.  There are a number of creative ways 

that this first interim financing challenge has been addressed in each case study.   

The City of Berkeley’s contract with Renewable Funding includes not only 

administrative operation of the program but also financial underwriting.  Renewable 

Funding is under contract with the City of Berkeley to purchase up to $1,500,000 worth 

of bonds from the City, ranging in cost from $5,000 to $37,500 (Daniel 2008c).  

Renewable Funding will then remarket these bonds to the larger market, anticipating 

recuperating much of the costs associated with program administration through the 

spread on interest rates.   

Renewable Funding has committed to purchasing the bonds at 6.75%, or 3.25% 

above Ten Year US Treasury Bond, whichever is greater.  However, Renewable Funding 

has also agreed that if the Treasury Rate has moved less than 10 basis points since the 

most recent reset, then the rate offered to participants will not change during the pilot 

program.  This leaves Renewable Funding a 3.25% spread between the participants’ 

interest rate and what they expect to achieve at market.  At the conclusion of the first year 

of collecting payments on $1,500,000 Renewable Funding will have generated 

approximately $48,000 to cover program costs.15  Since the portion of the participants’ 

                                                        
15 $1.5 million is the full budget available to lend.  This is a very optimistic estimate, as Berkeley has seen a 
number of withdrawals from the program that have delayed Berkeley FIRST from lending its fully 
available budget. 
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payment that is comprised of interest declines as the principal is paid off, this figure will 

only decrease over time.  It is clear that Renewable Funding will either need to place the 

bonds with a very low interest rate at market, increase the spread, or convince the City of 

Berkeley to expand the Berkeley FIRST program volume.16   

When the program first rolled out in November 2008, Berkeley FIRST was 

offering financing at 8.75% interest.  As of June 29, 2009 interest rates were at 7.75%.   

By purchasing the smaller project size bonds from the City of Berkeley, Renewable 

Funding is not only providing a source of interim financing but is also in a position to 

resell the bonds on the private market, replenishing the interim financing for purchasing 

more bonds.  The spread between the interest rate of the property owner and the interest 

rate achievable at market should provide enough funds to reimburse Renewable Funding 

for the customer service and storefront services they offer while potentially also 

providing for a profit margin if the business model were to be sustainable.   

There are some advantages to a private market approach such as the collaboration 

between the City of Berkeley and Renewable Funding.  For one thing, PACE programs 

are relatively difficult to establish and will require a significant amount of financial and 

legal counsel, which then must be bundled into an effective and cohesive program.  

While the City of Berkeley in particular was not able to avoid this, the collaboration 

between Renewable Funding and the City of Berkeley could be a replicable model of a 

public private partnership that would save time and money for financially strapped and 

                                                        
16 Of these three possible scenarios, only the last is very likely as the first is dependent on the market 
understanding and accepting a new financial product favorably and the second would likely deter program 
participants.  If the Berkeley FIRST program increase two-fold, however, the administrative funding would 
increase to nearly $100,000 / year; this is much more realistic for covering program costs. 
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staff short jurisdictions who would still like to establish a PACE program.  Finally, the 

model presented by Renewable Funding helps take the pressure off of the local 

jurisdiction to find private placement of the liens, or to go to bond.  Once Renewable 

Funding purchases the bonds, the company also inherits the financial risk. 

There are also disadvantages to the Renewable Funding model.  For one thing, the 

administration of the program is handled through a non-governmental third party; this 

may be unattractive to some potential participants, particularly given the recent financial 

crises.  PACE loans operate as a lien on the property; therefore, the loan is secured by the 

property, not the borrower.  Traditionally, these types of ‘special taxes’ are imposed 

without regard to the credit-worthiness of the borrower.  The recent financial crises was 

spurred by predatory lending practices where customers were authorized or encouraged 

to borrow more than they could afford, and there is the potential for PACE programs to 

be managed in an irresponsible way similar to these predatory lending practices as 

regardless of an individuals ability to make payments, the loan is secured by foreclosure.  

Placing the administration of a PACE program in the hands of a municipal government 

may provide an additional level of oversight and responsible management. 

Another potential problem with a private party administration of the program is 

that there is less oversight from the government to be sure that the program is being 

managed in a way that supports the best interests of local populations and policies.  These 

policies may include a loading order that prioritizes efficiency improvements before 

renewable energy technologies, local job creation, or even failing to inform potential 

participants of other grant or financing programs available locally that may be a better 
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match.  There is a risk with private market management that the objective would be to 

generate as many successful projects as possible to maximize the revenue that can be 

generated from the spread on interest rates.  There is no indication that this has been an 

issue to date in the example of Renewable Funding and the City of Berkeley; if the model 

is successfully applied across the country or state, however, this could become an issue of 

concern. 

Other Elements 

At this time, the Berkeley FIRST program finances only solar energy 

technologies.  The legislation was developed to support the implementation of energy 

efficiency technologies and non-solar renewable energy technologies, but for the first 

phase of the program these options are not available to homeowners; this is discussed 

further below under the Role of Efficiency section.  All residential and commercial 

property owners are eligible for financing under the Berkeley FIRST program.  Though 

there are no income qualifications, there is a clause excluding property owners who have 

declared bankruptcy in the past seven years and requiring participants to be current on all 

obligations associated with the property.  This is one mechanism for ensuring the 

financial viability of the proposed lien and protecting from potential defaults and 

foreclosures.  The City of Berkeley also reserves the right to perform credit checks or 

other mechanisms necessary to confirm the credit-worthiness of potential program 

participants (City of Berkeley 2009).  The maximum funding amount authorized for the 

first round of implementation was $37,500; while there is no minimum financing level 
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stated, the contract with Renewable Funding states that bonds ranging in value from 

$5,000 to $37,500 will be purchased, implying a $5,000 floor (City of Berkeley 2008b).  

The Berkeley FIRST program offers only twenty year terms of financing.   

While there is no required energy audit for participation in the program, Berkeley 

FIRST does require all participants to take part in the California Solar Initiative Rebate 

process.  Much of the programs monitoring, verification, and quality assurance relies 

upon the mechanisms developed to achieve these objectives in the California Solar 

Initiative.   

Role of Efficiency 

The Berkeley FIRST program does not include energy efficiency improvements 

during Phase I implementation.  The Berkeley Special Tax law includes energy efficiency 

improvements as eligible for financing and the intention is to include energy efficiency as 

part of Phase II.  Though efficiency is not included in the first implementation phase of 

the program, the City of Berkeley program requires compliance with the Residential and 

Commercial Energy Conservation Ordinances (RECO, CECO).  These ordinances were 

first passed in the City of Berkeley in 1987 and are a mechanism for improving the 

efficiency of existing buildings, particularly at the time of sale.  While the RECOs and 

CECOs are not comprehensive, they do require a simple audit of the building.  For 

residential properties, the audit is performed by the Community Energy Services 

Corporation (CESC), a non profit organization that contracts with the City of Berkeley 

for the purpose of providing energy audits per the requirements of the CECO/RECOs. 
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Table 3.  List of conservation measures required under RECO (City of Berkeley 2008c). 
 

The RECO/CECOs are triggered when a home transfers hands or sustains a significant 

remodel (City of Berkeley 2008c).17  For a residential home to be considered in 

compliance, all measures from a prescriptive list must be installed up to a maximum 

spending limit; once the spending limit is reached, than the property owner is considered 

to have satisfied the terms of the ordinance (Table 3).  RECO spending limits are 

calculated as a percentage of total property value: 0.75% of the final property sales price 

when a single structure of two housing units or less is sold, 0.75% of the final property 

sales price for each structure when a property with more than one structure of two 

housing units or less is sold, and $0.50 per square foot when any one structure with three 
                                                        
17 For residential properties, a ‘significant remodel’ is a remodel of $50,000 or more.  City of Berkeley.  
“Residential Energy Conservation Ordinance Compliance Guide 2008.”  For commercial buildings, CECO 
is triggered at renovations of $50,000 or more or renovations that will increase the conditioned space by 
more than 10% (City of Berkeley [date unknown]).  
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or more housing units is sold, or 1% of the renovation costs if greater than $50,000 is 

spent on the renovation (City of Berkeley 2008c).  The City of Berkeley Building 

Department performs inspections to verify compliance with the RECO /CECOs.   

To comply with the Commercial Energy Conservation Ordinances (CECOs), a 

business must first determine whether or not it is exempt from the CECOs.  Exempt 

businesses include those that have achieved compliance in the past ten years, newly 

constructed properties that have not been occupied, properties undergoing significant 

renovations, properties where the sales price is less than 25% of the assessed value, and 

properties where the historic energy usage has been less than 50kBTU / ft2 or less than 

$2,000 annually (City of Berkeley [date unknown]).  If the business is not exempt from 

CECOs, the next step is to file a CECO permit and schedule a building energy audit.  As 

with the RECOs, audits are performed on behalf of the City by a third party organization 

called Community Energy Services Corporation (CESC).   

There is also a possibility to perform a self-audit and guidance for performing 

such an audit is listed on the City of Berkeley CECO website (City of Berkeley [date 

unknown]).  The self-audit is very prescriptive and is based largely on Title 24 Energy 

Codes.  The building owner is directed to walk through the building and assess whether 

or not the recommended measures will need to be implemented.  Measures may be 

omitted if they are already installed, if the piece of equipment in question complied with 

Title 24 at the time of installation and can be shown to still comply, or if the payback 

period of the measure exceeds five years (i.e. is not cost-effective).  If the measure is 

determined to be not cost effective, the building owner is required to provide significant 
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documentation.  All measures that are not exempt for the reasons listen above must be 

implemented for the building to reach CECO compliance.  A sample of the potential 

measures is shown in Table 4. 

Lessons from Implementation 

The City of Berkeley model was the first program of its kind, and therefore 

experienced many of the issues that second generation programs have attempted to avoid.  

One widely recognized phenomenon is that of the market ‘freeze’ effect.  When the City 

of Berkeley announced the program at its City Council meeting, it immediately captured 

the attention of media and public officials alike across the country.  The City received 

considerable press and as a result the community of Berkeley suddenly stopped installing 

solar energy systems in anticipation of program roll out.  This had a negative impact on 

the solar contracting community and in effect soured relations between the contracting 

community and the Berkeley FIRST program.   

Besides the obvious economic impacts associated with a freeze in the local 

renewable energy industry, there are also large impacts associated with estranging the 

contracting community.  The contracting community tends to be the best mouthpiece for 

the program, as they are the ones on the ground interacting with customers who are 

interested in installing clean energy improvements on their property.  In order to avoid a 

similar freeze, Berkeley recommends that any program avoid going public until 

essentially prepared to roll-out.  Boulder County, Colorado had a similar experience as 

Berkeley, though perhaps more pronounced, as Boulder had to wait on the state 
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legislature to authorize its program.  The tension in program design is then to avoid 

causing a similar market freeze while still allowing for an open and democratic process.   

 

Table 4.  A sample of building efficiency measures required under the CECO program. 
 
HVAC Measures Lighting Measures 
Repair / Replace Thermostats Reduce Interior Lighting Load 
Timeclock Controls  Reduce Exterior Lighting Load 
Outside Air Economizer 
Cycle Exterior Lighting Controls  
Repair of Air Ducts  Refrigeration Equipment Measures 
Repair and Adjustment of 
Dampers 

Clean and Tune Refrigeration 
Equipment 

Insulate Supply Air Ducts 
and Plenums Thermal Doors and Curtains 
Insulate Pipes  Motor Driven Equipment Measures 
Clean and Tune Furnaces  Repair Air / Water Line Leaks 
Clean and Tune Boilers  Swimming Pool / Spa Measures 
Reset Boiler Controls  Swimming Pool / Spa Covers 
Repair Hot Water and Steam 
Leaks 

Timeclock Controls for Recirculating 
Pump 

Clean and Tune Chiller 
Systems Clean and Tune Heaters  
Repair Chilled Water Leaks Building Envelope Measures 
Reset Controls for Chillers Ceiling Insulation  
Hot Water Meaures    
Reduce Hot Water to 110F    
Insulate Water Heater Tank 
and Pipes    
Water Heater PTR Valve     
Water Heater Earthquake 
Secured    
Timeclock for Recirculating 
Pump    
Low Volume Shower Heads    
Repair Leaks in Water Pipes    
Install Low-Flow Toilets     
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The first round of financing for Berkeley FIRST was a pilot phase, and as such 

there was a limited level of funding available.  Berkeley acknowledges that a larger 

program would be more efficient.  Not only do larger programs create economies of scale 

but larger bond packages are often better received in the market (i.e. lower interest rates 

and more favorable terms).  Additionally, it would be hard to achieve the aggressive 

climate action goals set forth in the City of Berkeley Climate Action Plan with a $1.5 

million program; the first round of $1.5 million was committed with only 37 projects. 

 The Berkeley program also experienced a high level of attrition.  A potential 

mechanism to guard against attrition would be to levy moderately significant application 

fees.   It may also be prudent to require authorized contractor bids or some other form of 

‘shovel readiness’ to ensure that those applicants that come to the table are serious about 

moving forward with their projects.  There are many factors that likely played into the 

Berkeley attrition phenomenon; however, one key factor was the significant economic 

downturn beginning in August of 2008.  One immediate impact of this crisis was a 

significant decrease in interest rates available to consumers; this likely rendered the 

Berkeley program unattractive to some who had access to other forms of capital.    

 While the City of Berkeley should receive considerable credit for developing the 

concept of a PACE program, the lack of efficiency measures is disturbing from program 

design perspective.  While Berkeley has the RECO and CECO ordinances, other 

jurisdictions who are looking to implement PACE programs likely will not have a similar 

mechanism.  The report now turns to Sonoma County to examine a PACE program that 
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not only includes efficiency measures, but also has a much larger role of jurisdictional 

control over program development and implementation.   

Sonoma County Energy Independence Program 

The Sonoma County program is of particular interest to Humboldt County 

program development due to the relative geographic proximity and the high 

implementation rates of the Sonoma County program.  Sonoma County program 

administrators were crucial in assistance with the development of the Humboldt County 

program; several trips to Sonoma County helped to resolve outstanding questions and 

pinpoint important issues.  Additionally, the Sonoma County program has been arguably 

the most successful in the country at encouraging clean energy improvements; within the 

first nine months of program operation, the Sonoma County Energy Independence 

Program (SCEIP) had committed over $26 million worth of projects.18 

The Sonoma County program is presented as with the City of Berkeley above; the 

analysis is separated into legal and financial design and followed with other elements and 

a discussion regarding the role of efficiency.  Finally, lessons from program 

implementation are offered.  While the Berkeley case study focused significantly on the 

legal aspect of the program, the Sonoma County study hones in on the innovative 

financial design used in the SCEIP.   

                                                        
18 Dole, Rod.  Unreferenced; communicated at a meeting October 2, 2009 between County of Humboldt 
and County of Sonoma staff.    



49 

 

Legal Design 

Sonoma County was able to implement their program following the passing of 

Assembly Bill 811 in the State legislature.  After the City of Berkeley program had been 

developed, a number of jurisdictions lobbied for a measure to go before the California 

legislature establishing a mechanism for general law cities to follow suit.  Notably, the 

City of Palm Desert California worked actively with the state legislature to develop 

Assembly Bill 811, which amended the California Streets and Highways Code, enabling 

special assessment districts for energy efficiency and renewable energy improvements19.  

The legal mechanism is very similar to that of the City of Berkeley in essence, and the 

procedure for establishing a district follows that outlined above.   

The Sonoma County Board of Supervisors strongly supported the financing 

district model from the onset.  An initial public hearing was held at the September 16th 

2008 Board meeting, and the Board directed staff to work to develop a program (Sonoma 

County 2008).  County staff worked closely with consultants to develop a feasibility 

study, assess the potential success of such a program locally, and to make 

recommendations for program design.  The feasibility study was key in guiding the 

financial design of the program, as described below.  Sonoma County also worked 

                                                        
19 The City of Palm Desert was the second city in the Country to initiate a PACE program.  As Palm Desert 
was a general law city, it needed to work with the state legislature to ensure the passage of a bill 
authorizing the use of special assessment districts to finance energy improvements.  The City of Palm 
Desert lobbied for the use of the Streets and Highways code in the place of the Mello-Roos Community 
Facilities District, which was the approach pioneered by the City of Berkeley. 
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closely with Palm Desert staff throughout program development, even utilizing 

consultants that had worked with Palm Desert.20   

Initially, Sonoma County has considered limiting the program to a pilot area of 

unincorporated Sonoma County, and had reviewed this possibility in the feasibility study.  

A key finding of the Sonoma County feasibility study was the determination that  

a pilot program based on a smaller market would not be able to recover operational and 

start up expenses (Rumble 2008).  Due to this finding, Sonoma County forged ahead with 

a design of a program that would be available across the entire Sonoma County 

geographical area, including the incorporated cities.  In effect, they designed the first 

county-scale PACE program in California.   

In designing a county-wide program, Sonoma County paved the way for other 

regional approaches.  Approaching a program from a county level has certain advantages.  

As the Sonoma County feasibility study discovered, certain costs such as upfront costs 

and marketing costs remain relatively fixed regardless of program volume. At the same 

time, a larger program will generate more revenue from property taxes, achieving 

economies of scale.  Additionally, certain services could be performed on behalf of each 

participating jurisdiction at the county scale.  This may be particularly true of legal 

validation actions that ensure the liens issued under the program are legally enforceable.  

This can save a significant amount of money and time in the program development 

process. 

                                                        
20 Unreferenced.  Dole, Rod.  Meeting with County of Humboldt and County of Sonoma staff; October 2, 
2009. 
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However, a county scale program also has certain complications.  As each 

municipality has legal jurisdiction over its own borders, each incorporated municipality 

needs to pass a resolution establishing a special assessment district in order to allow the 

county to place liens on properties within the city boundaries.  Additionally, in order for 

these liens to be legally bundled into one bond and reissued, the resolutions of formation 

need to be identical.  As long as each municipality is on board with certain programmatic 

elements (i.e., eligible improvements, rates and terms), then this should not be a 

significant barrier.  It does, however, require significant collaboration between the 

participating entities, and this could potentially slow the process.  Sonoma County 

required the incorporated cities to adopt the resolutions of formation before the County 

Board of Supervisors adopted their resolutions to avoid delays and to streamline the 

program as much as possible.   

Sonoma County recommended a single county-wide program design, though it 

was willing to allow other cities to have additive program requirements as long as these 

cities covered the additional cost associated with these components (Rumble 2008).  At 

the time of the resolution of formation, the Board approved county staff to enter into 

cooperative agreements with the nine municipalities in Sonoma County as long as the 

agreements were consistent with the Program Report and Administrative Guidelines as 

adopted on March 25, 2009 (Dole 2009).  All of the eight cities save one followed this 

route, with the City of Petaluma being the sole exception.  The Sonoma County Board of 

Supervisors authorized a modified agreement between the City of Petaluma and the 
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County of Sonoma on June 23, 2009 following a slight amendment to the program 

guidelines specific to the City of Petaluma residents (Dole 2009).21 

All in all, the Sonoma County Energy Independence Program took six months 

from the Board directive to investigate feasibility on September 16, 2008 until adoption 

of the Resolution of District Formation and Program Report and Guidelines on March 25, 

2009.  The results of the feasibility study and program concept were presented at a public 

workshop on February 3, 2009 and the initial resolution of formation was brought 

forward on March 3, 2009.   

Financial Design 

The financial design of the Sonoma County program places much more control of 

program financing in the hands of the jurisdiction than the Berkeley program design.  

Where the City of Berkeley opted to work with a third party to handle all of the financial 

program administration, Sonoma County has developed an internal system of bonding to 

transfer money between County Treasury and the SCEIP. The SCEIP was able to handle 

all of the costs associated with program development and operation in house, with no 

assistance from grant funding or contributions from private capital.  To handle the in 

house accounting, however, Sonoma County developed a sophisticated and complex 

system of bonding across departments.  While this system is replicable, there are large 

amounts of paperwork and a large administrative burden associated with the process that 

drives up program costs to some degree. 

                                                        
21The City of Petaluma requested that all participants including residential applicants receive written 
notification from lenders that subordination of the mortgage would be allowable. 



53 

 

Prior to the program implementation, Sonoma County hired a consultant to assist 

with the preparation of a feasibility study for an AB 811 program.22  The feasibility study 

sketched out a number of program scenarios, ran a thorough financial analysis, and then 

recommended program design and program size based on the results of this financial 

analysis.  As part of this, the consultant estimated program costs – both upfront and 

ongoing – for several different sizes of programs (Table 5).  The estimated average loan 

size was determined from a consultant analysis of the available market, and this predicted 

loan size was applied to the potential program market to determine estimated program 

volumes.23  The average loan size was also used as a basis for calculating incoming 

revenues from tax payments once the program is up and running.  While the consultant 

analysis estimated that start up costs for all program volumes would be $150,000, 

Sonoma County staff estimated that the up front costs for developing the program would 

be closer to $400,000; a large part of this cost was legal and financial advising (Rumble 

2008).  Additionally, Sonoma County amended an existing JPA structure, the Sonoma 

County Financing Authority, to authorize the agency to sell bonds to support the 

SCEIP.24   

                                                        
22 Sonoma County contracted with EcoMotion, a consulting firm that was instrumental in the development 
of the Palm Desert AB 811 program.  (Rumble 2008).  
23 EcoMotion predicted an average loan in unincorporated areas of approximately $16,000 and an average 
loan size in incorporated areas of $24,000.  These two figures were averaged based on population to come 
up with a predicted loan size of $20,500.  (Rumble 2008).  
24 A JPA is a Joint Powers Authority, wherein different jurisdictions agree to a memorandum of 
understanding or a charter and are able to pool certain legislative rights such as issuing bonds collectively.  
In California, JPA’s are authorized under state law.  California Government Code.  Title 1, Division 7, 
Chapter 5.  Available online at: http://www.leginfo.ca.gov/cgi-
bin/displaycode?section=gov&group=06001-07000&file=6500-6536 (February 14, 2010) 
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Based on the recommendations from the feasibility study, the County of Sonoma 

recommended development of a program that would support the maximum levels of 

participation possible.  Such a program would place a heavy emphasis on marketing, 

preferably have continuous access to low cost capital, and would be able to fund projects 

as seamlessly as possible.  The initial source of capital to fund the program came from 

the Sonoma County Treasury.  Rod Dole, Sonoma County treasurer-auditor-tax collector 

and program administrator of the SCEIP, is charged with managing the County Treasury 

investment pool.  At the time of program inception, Sonoma County was receiving an 

average interest rate of about 1.7% from the pooled investments.  Rod Dole examined the 

ten year history of investments for the county prior to the program inception to determine 

an interest rate that would be competitive for private investment while still serving to 

provide the spread necessary to finance the program.  He determined that setting an 

interest rate of 3% for the investment of Treasury money in the SCEIP program would 

provide a safe interest rate floor while still serving as an attractive investment.25   

The resolution establishing the SCEIP authorized indebtedness up to 3% of the 

total county reserves, or $45 million at the time of the resolution (Rumble 2008).  The 

rationale behind setting this limit was to ensure that the County was able to maintain 

competitive rates on bonding and access to capital by not overburdening itself with debt. 

To allow for a high limit on capital in the event of program success, this money was 

supplemented with an additional $60 million pledged from the Sonoma County Water 

Agency (SCWA).  The SCWA funds available to the program come in the form of 

                                                        
25 Unreferenced.  Haig, John.  Personal Interview, February 18, 2010. 
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“strips,” or separate trading of registered interest and principle securities.26  As of 

February 2010, the total amount available in the County Treasury investment pool had 

doubled, negating the need to utilize the water agency instruments.27    

Internal cash flow for the SCEIP program is provided by a process of issuing 

bonds secured by participant liens, which are purchased and held by the County Treasury 

(Figure 3).  Each month, Sonoma County bundles all of the application requests and 

projects and issues a single bond with the face value of all liens processed in that month.  

The administrative cost of this process relative to the interest income can vary greatly 

depending on the program volume.   

                                                        
26 A strip is a financial transaction where an initial zero coupon bond is separated into the face value and 
the coupon value.  When the SCWA has a large infrastructure project on the horizon, the water rate 
structure will be adjusted to begin raising the capital necessary to finance the project, as with a capital 
improvement plan.  While the incoming capital is being collected, however, it is potentially available for 
investment.  This form of investment is the ‘STRIP.’  In order to access these funds, the assets need to be 
liquidated.   
27 Unreferenced.  Haig, John.  Personal Interview, February 18, 2010. 
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Table 5.  Estimated program costs for the first year of operation.  Different program 
volumes are displayed at the top of the figure with start up and operational costs 
associated with each program size displayed below (Rumble 2008).   
 

The first month of the program, only one property owner had successfully 

finished a project, meaning a bond had to be issued and purchased for a single residential 

project.  However, by the third or fourth month of the program, there were significantly 

more projects on the table and the proportion of administration to interest revenue was 

beginning to ramp up.28   

                                                        
28 Unreferenced.  Haig, John.  Personal Interview, February 18, 2010. 
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Figure 3.  Flow of money in the Sonoma County Energy Independence Program (Haig 
2009). 

 

The Sonoma County Treasury holds the bonds internally, collecting interest in the 

form of property tax payments from program participants.  SCEIP sells the bonds to the 

Treasury via the Sonoma County Public Financing Authority, or the Sonoma County 

Bonding Authority, at 3% interest.  Participants are charged a flat interest rate of 7% 

regardless of market conditions; 4% of the principal goes directly to the SCEIP program 

while 3% goes to the treasury in the form of coupons.  This mechanism offers the 

Sonoma County Treasury the option of investing in its community while still receiving an 

attractive return on the investment relative to existing market conditions.29   

                                                        
29 Largely as a result of the economic recession beginning in August of 2008, interest rates dropped 
significantly across the country.  It is unclear whether or not the investment of 3% would remain attractive 
in robust economic times.   
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As long as the Sonoma County Treasury is holding the bonds, the county is able 

to operate the program with healthy incoming revenue.  However, there are uncertainties 

about how PACE bonds will be received at market.  These uncertainties are due in large 

part to the new nature of this financial instrument.  If there is considerable caution to 

invest in the relatively new product, which could translate into higher interest rates to 

make the bonds competitive.  This would have an impact on the spread between the 

participant interest rate and the interest the county is obligated to pay, which would in 

turn impact the available revenue to cover program costs. 

While the Sonoma County program is designed to recover these costs in the 

interest rate spread, the county took a line of credit of $1 million from its treasury to 

cover these costs as well as initial program implementation costs until tax payments 

begin.    In theory, the program will be able to find private placement for the bonds and 

therefore refresh the capacity to invest in the program, resulting in a revolving loan 

model.  As of early 2010, no program in California has yet gone to market leaving some 

uncertainty about how these particular financial products will be received.  The SCEIP 

program has guaranteed a 7% fixed interest rate to participants regardless of market 

conditions, leaving some risk to the county depending on how these financial products 

will be received.  The Sonoma County feasibility study noted that in ten year historical 

trends of Federal Treasury bonds, the rate has rarely increased above 4% and remains 

between 3-4%, ensuring a spread of between 3-4% as long as the county holds the bonds 

internally.   
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Another critical component of the Sonoma County feasibility study was the 

discovery of the importance of the timing of going to bond.  The economic analysis 

completed in the feasibility study for the Sonoma County program estimated bonding 

immediately upon reaching $10 million in program volume.  The analysis contrasted this 

scenario to holding the bonds internally for five years before sale.  Due to significant 

transaction costs associated with bonding, as well as the cash flow concerns of the 

program design, holding bonds internally for five years made a dramatic difference on 

expected program feasibility regardless of program volume (Table 6) (Rumble 2008).  

There are significant transaction costs associated with issuing bonds, and the interest rate 

that the county could secure at market is uncertain.  If the county holds the bonds 

internally there is the potential to hold the liens at a 7% interest rate and build financial 

reserves before taking the bonds to market. 

The Sonoma County Board of Supervisors amended the existing Sonoma County 

Public Financing Authority to enable this organization to pool the bonds issued from the 

SCEIP program and reissue them.  The SCPFA had been established as a Joint Powers 

Agency in 1997 between the Sonoma County Board of Supervisors and the Sonoma 

County Community Development Commission.  Initially the Joint Powers Agreement 

stated the purpose of this new financing authority as “public capital improvements,” 

which were defined to include only improvements on property owned by the Agency or 

its direct members (Kadlec 2009).   
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Table 6.  Side by side comparisons of annual expected program balance for five years of 
program operation.  The principle difference between the top and bottom analyses is the 
length of time bonds are held before going to market.  The top figure illustrates the 
impact on program feasibility by bonding immediately upon reaching $10 million, while 
the bottom figure shows the County holding the bonds for five years.  A negative figure 
indicates County subsidy (i.e., infeasible program) (Rumble 2008).   
 

    

The amendment passed by the Board of Supervisors on April 24, 2009 expands the 

definition of ‘public capital improvement’ found in the original legislation to include 
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those financed by the SCEIP program (Kadlec 2009).  The authority of the SCPFA to 

perform this is consistent with the State of California Marks –Roos Local Bond Pooling 

Act (California Government Code [date unknown]).   

Based on the results of the initial economic analysis above, the Sonoma County 

program recognized that participation would be a key factor in achieving program 

feasibility (i.e. a program that could operate without county subsidy) (Rumble 2008).  A 

certain number of program costs are fixed regardless of program size, putting a smaller 

program at a disadvantage in terms of covering costs.  Therefore the Sonoma County 

program was designed to facilitate the maximum participation possible; a large part of 

this business model was budgeting very healthily for marketing.  Estimates of marketing 

costs remained fixed across all potential program scenarios, indicating that Sonoma 

would attempt to achieve the maximum participation amount regardless of other elements 

of program design.   

Another key finding of the Sonoma County feasibility study was the 

determination that a pilot program based on a smaller market would not be able to 

recover operational and start up expenses (Rumble 2008).  This finding is important as it 

indicates that rural regions or other regions unable to achieve certain thresholds of 

participation levels will need to find innovative cost-cutting measures to maintain a 

successful program.  This finding is crucial to Humboldt County program design, as 

described in more detail below. 
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Other Elements 

The Sonoma County program is available to all residential, commercial, and other 

property owners within the County of Sonoma and the incorporated cities.  Initially, 50% 

of funding has been reserved specifically for residential projects and 50% for other 

projects; over time the program administrator has the right to change this allocation to not 

less than 30% for residential properties and not more than 70% for other properties.  The 

program is operated through a storefront cited at county buildings, though participants are 

also welcomed to apply online through a website maintained by a contractual 

relationship.  

Sonoma County requires a basic level of financial criteria to qualify applicants:   

1. Applicants must be current on all property taxes. 

2. The property owner must not be in bankruptcy nor can the property be an 

asset in bankruptcy proceedings.  

3. The property owners must be current on the mortgage.  

4. Commercial properties must receive permission from the lender (SCEIP 

2009).   

Additionally, the assessment must be reasonable to the property-assessed value.  As a 

rough guideline, SCEIP utilizes an online database of property values to determine this, 

thereby avoiding the need to reassess property30.  There is a minimum project cost of 

                                                        
30 Utilizing the assessed value of the property as a guideline is potentially problematic.  Many properties 
have official assessed values that are well below market value; however, reassessing the property to allow 
for a higher lien would trigger an increase in property taxes.  Hence Sonoma County treats this stipulation 
as a guideline and allows other mechanisms for verifying the reasonable value of the lien relative to the 
property (unreferenced, personal interview with John Haig, SCEIP staff, February 18, 2010). 
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$2,500 to be financed, and no maximum project cost, although any projects in excess of 

$60,000 require approval by the program administrator and projects over $500,000 must 

go before the Board of Supervisors for approval.   

Participants have some possibility in selecting the duration of the assessment, 

though all projects below $5,000 are subject to a five or ten year assessment and projects 

over $5,000 are subject to a ten or twenty year assessment.  Title checks are required, and 

project participants are expected to pay out of pocket; the costs are $65 for a project 

under $5,000 and $215 for projects over $5,000.  Projects over $500,000 are required to 

get full title insurance and a title search.  The only fee associated with program 

participation is a $40 annual fee to cover the cost of uploading the lien information onto 

the county property tax payroll.   

All program participants are required to pull a permit for any work financed by 

the SCEIP program, regardless of whether or not a permit traditionally needs to be filed.  

This serves two purposes.  First, the cities are allowed to set the price for the so-called 

‘no-permit-permit’ (i.e. a permit that is required where none would otherwise be 

required) and this creates a source of revenue for the cities’ building departments.  

Second, this also serves to provide an additional level of quality assurance and 

verification for the program. 

The SCEIP offers tracks of program participation, modeled after the City of Palm 

Desert approach.  A participant can select the water conservation track, the energy 

efficiency track, the solar track, or the custom measures track.  All costs associated with 

the installation of an improvement are eligible to be financed (including design, permits 
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fees, and energy consultations), though the amount of any expected rebates will be 

subtracted from total project cost.  The incorporation of water efficiency measures is 

innovative in terms of efficiency financing programs.  For Sonoma County, the decision 

to include water conservation as eligible to be financed stems both from the early 

involvement of the Sonoma County Water Agency in design and implementation of the 

program as well as from the desire to address the increasing scarcity of water resources in 

the region.   

Role of Efficiency 

Energy efficiency is emphasized in the SCEIP.  Though energy audits are not 

required of homeowners, they are strongly encouraged.  Additionally, there are a large 

number of energy efficiency measures that qualify for financing, as laid out in the 

‘energy efficiency track.’  The SCEIP program leans heavily on the national Department 

of Energy ‘Energy Star’ program, with most recommended efficiency measures being 

those endorsed by Energy Star and those for which the Energy Star program has 

established guidelines.  This serves dually to ensure that the ‘best practices’ energy 

efficiency measures are ultimately the ones incorporated, and to provide a system for 

quality assurance.   

Another key feature of the SCEIP program in regards to energy efficiency is the 

low minimum cost for financing.  Allowing property owners to finance projects of $2,500 

helps to remove barriers to implementation across a range of energy efficiency project 

sizes.  Since many of the efficiency improvements recommended under the efficiency 
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track qualify for rebates and incentives, often a large portion of the total project cost can 

be subtracted.  As the SCEIP program only finances the net cost of the project, i.e. post 

any available rebates and incentives, this can impact the ability of a property owner to 

utilize this program solely for efficiency.   

The SCEIP program does not require loading order, however.  Loading order is a 

concept whereby cost effective energy efficiency implementation measures would be 

required prior to the installation of renewable energy measures.  This helps participants 

save money on utility bills and potentially purchase a smaller renewable energy system 

by decreasing the energy load of the property.  While the marketing and outreach 

materials place a significant emphasis on energy efficiency and energy audits, there is no 

requirement to implement efficiency before renewables.  The SCEIP program developers 

designed the program in this way in large part to increase the accessibility and flow of the 

program.  As workforce development lags behind program implementation, there may be 

a disconnect in the need for qualified energy auditing professionals that would result in a 

bottleneck in program implementation.  As participation levels and program volume are 

such key components of cost recovery and long term sustainability for these programs, it 

is undesirable to delay the program implementation and create real or perceived barriers 

to participation.   

Lessons from Implementation 

 Since it’s inception in March of 2009, the SCEIP program has received over $36 

million in funding requests (Table 7).  Of these, 46% of all requests have been for energy 
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efficiency projects, 44% have been for solar energy generation projects, 7% have been 

for combined energy efficiency and solar energy projects, and 3% have been solely for 

water conservation improvements.  While solar energy requests make up less than half of 

total requests, they comprise 59% of total program volume as solar energy improvements 

tend to be more expensive than energy efficiency improvements.  There is currently 

3,150 kW of installed photovoltaic capacity as a result of the SCEIP program. 

Table 7.  Breakdown of funding requests for the SCEIP program by project type.  Data 
is recent as of April 2nd, 2010.31   
 
  

Type of 
Improvement  

Number of 
Applications 

% 
Total 

Applications 

kW 
Energy 

Generated 
Bids  

Received 
%  

Total Bids 

EE1 483 46% -  $     9,414,440.47  31% 

PV2 461 44% 28644  $   17,749,537.94  59% 

EE-PV 69 7% 286  $     2,980,022.73  10% 

W3 35 3% -  $           80,921.78  0% 

Totals 1048 - -  $   30,224,922.92  - 
  
1EE – Energy Efficiency Projects, i.e., HVAC, Insulation, Sealing, etc. 
2PV – Photovoltaic 
3W – Water  
42862 kw equals 2.8 MW  
  
 

 While the majority of the United States saw a significant economic recession 

beginning in 2008 which particularly impacted the construction sector, the County of 

Sonoma saw an 8% increase in construction related jobs in 2009.  This economic boost in 

a time of recession is unprecedented and is largely credited to the $26 million the SCEIP 

                                                        
31 Unreferenced; this material was provided to me by request from Sonoma County staff from a weekly 
report April 20, 2010. 
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infused into the local Sonoma County economy in 2009 alone.  The potential of such 

program success nation-wide is exciting.  While the program is relatively young and it is 

unclear if the initial program activity represents the ‘first actors’ only, the rate of funding 

requests has increased steadily since program rollout indicating that participation levels 

are not leveling off anytime soon (Figure 4).   

 

Figure 4.  Cumulative funding volume of the SCEIP since its rollout in March of 2009.  
Figures are cumulative up to April 2nd, 2010.32   
 

 The participation levels seen in the SCEIP are promising, and energy efficiency 

accounts for a large proportion of the projects.  The lack of loading order requirements, 

however, is one potential design flaw of the Sonoma County program.  Requiring the 

installation of some level of energy efficiency improvements along with solar energy 

                                                        
32 Unreferenced; this material was provided to me by request from Sonoma County staff from a weekly 
report April 20, 2010. 
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installations would help homeowners to save money on energy bills, offsetting the debt 

servicing associated with a PACE lien.  Additionally, reducing the onsite energy load 

would also reduce the necessary size of the PV system, or increase the total percentage of 

energy demand that can be met with the PV system.  This saves the program participant 

money, and saves resources and energy in production systems.  Loading order aside, 

however, the Sonoma County Energy Independence Program has to date been effective at 

stimulating the market for clean energy improvements. 

County of Boulder, Colorado ClimateSmart Loan Program 

Boulder County, Colorado made a firm commitment to sustainable energy and 

greenhouse gas reduction in 2005 when the Board of Supervisors adopted a resolution 

establishing a long-term commitment of carbon neutrality, and a short-term commitment 

to meet the United States Kyoto protocol commitments for greenhouse gas reduction 

(Boulder County 2005).  This resolution directed the county staff to prepare a Sustainable 

Energy Plan to inventory greenhouse gas emissions in Boulder County and to advise the 

County on the actions and programs necessary to meet these reduction targets.   

In 2008, the Sustainable Energy Plan was passed by the County of Boulder, the 

Cities of Boulder, Jamestown, Lafayette, Longmont, Louisville, Lyons, Nederland, 

Superior, and Ward, and was also passed by the Consortium of Cities (ClimateSmart 

Loan Program 2009).33  The Sustainable Energy Plan noted that over half of greenhouse 

                                                        
33 The Boulder County Consortium of Cities was developed in 1986.  A representative from each city and 
town in Boulder County sits on the consortium, and the consortium is chaired by a member of the County 
Board of Supervisors (ClimateSmart Loan Program 2009). 
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gas emissions in the county were the result of building energy usage and recommended a 

financing mechanism to accelerate the implementation of energy efficiency and 

renewable energy measures (ClimateSmart Loan Program 2009).  

The case study analysis is again separated into legal and financial analysis, with 

other elements and role of efficiency at the end.  The Boulder County Climate Smart 

program is a very innovative program design and represents a significant departure from 

both the Berkeley FIRST program and the SCEIP program.  This is due to the program 

decision to go to bond before enrolling participants and funding projects, eliminating the 

need for interim financing.  This has implications on both the financial and legal design, 

and is addressed in more detail below. 

Legal Design 

In 2007, Boulder County staff took note of efforts to develop a PACE program in 

Berkeley.  The legislative mechanism necessary to implement a PACE program did not 

exist at this time in Colorado, however.  Boulder County staff worked with a coalition of 

partners, including Representative Alice Madden, the Governors Energy Office, and 

Environment Colorado, a non-profit organization, to pass HB 08-1350 (2008).  This 

legislation established the state-wide mechanism for implementing PACE programs 

(ClimateSmart Loan Program 2009).  HB 08-1350 also allowed for the use of tax-exempt 

bonds in financing these programs.  The usage of tax-exempt bonds has important 

impacts on the interest rate available to participants, and Boulder County is the first 

jurisdiction to design a program that takes advantage of this public financing option.   
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Boulder County also took a ballot initiative before voters to allow the county to 

incur up to $40 million in debt ($14 million of which is tax exempt) by issuing bonds 

secured by liens established through this program.  Another $15 million was approved in 

tax-exempt bonds for the 2009-2010 program years.  Some of the municipalities within 

Boulder County contributed additional bonding capacity to the program.  At the request 

of these jurisdictions, participation levels from within each jurisdiction are being 

monitored.  However, for the first round of funding, there is no limitation or ‘quota’ for 

how many participants can come from each region.   

The first phase of the Climate Smart program was available to residential 

customers only, though the enabling legislation allows for improvements on residential 

and commercial properties (Madden et al. 2008).  The Board of Supervisors read the 

resolution of formation first on February 19, officially adopting the resolution at the 

March 5, 2009 meeting and allocating $28 million in available funding for residential 

properties.  The remaining $12 million was held for commercial properties.  The 

commercial program is in the process of accepting applications as of March 16, 2010, and 

the county expects to go to market to secure the financing in May of 2010.   

Financial Design 

Boulder County is especially unique in that the program approves applicants and 

goes to market before financing any projects, eliminating the need for a source of interim 

financing.  This is an innovative program design element and it creates some important 

trade offs in terms of program flow and feasibility.  To help estimate the size of bonding 
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necessary, potential program participants are required to ‘pre-qualify.’  This is done 

through either an online or a paper based application.  The pre-qualification process 

screens applicants for basic eligibility and then requires submission of a contractor quote.  

The quote does not, however, have to be in the form of a formal bid. 

Boulder County offers two types of financing to program participants: low 

interest loans (funded by issuing tax exempt bonds) and open category loans (funded by 

issuing general obligation bonds).  The low interest loans are available to income 

qualified participants.  These participants must meet federal income guidelines of 115% 

of area median income (Table 8).  Income qualified loans are capped at $15,000 / 

property, but these loans can be supplemented with open category loans subject to 

program maximums.  Multifamily housing for elderly and / or low income applicants and 

small manufacturing businesses are eligible for tax exempt status in the commercial 

program.  The Boulder County Board of Supervisors did not set an interest rate when 

establishing the program as in Sonoma, or a formulaic interest rate as in Berkeley.  The 

County Board of Supervisors set a ‘not-to-exceed’ interest rate limit at the March 5, 2009 

adoption of the program.  A ‘not-to-exceed’ interest rate is a cap on the interest rate that 

can be charged to participants.  These interest rate limits were 6.75% for income-

qualified loans and 8.75% for open category loans (ClimateSmart Loan Program 2009).  

The actual interest rate will vary based on market conditions.  While the interest rate will 

vary until locked in due to the nature of the program (i.e. going to bond before funding 

the project), once levied the interest rate is fixed throughout the life of the assessment. 
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Table 8.  Income qualified levels for tax-exempt bonds in Boulder County, Colorado 
(ClimateSmart Loan Program 2009).   
 

 

 

The Climate Smart program is required to operate without a subsidy.  This policy 

decision is reflected in the fee structure for the program, and all program charges are 

intended to offset specific costs or generate revenue for program positions.  To generate 

revenue prior to bond issuance or project approval, the Climate Smart program charges a 

$75 application fee.  At an estimated volume of 2,800 applicants during the first round, 

this is expected to generate $210,000.  The County of Boulder expects to use this revenue 

to finance one program administrator position at $90,000 (fully burdened) (ClimateSmart 

Loan Program [date unknown a]).  This program administrator is charged with essentially 

all components of the program; qualifying applicants, reviewing documents, working 

with the county counsel to prepare bond packages, and handling all reporting 

requirements associated with the program.  This position will be hired on an ‘as funds are 

available’ basis to help account for the unknown level of revenue coming in.  The county 
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intends to use any surplus revenue from this position to fund other components of the 

program, including the mandatory homeowner workshops and marketing materials.   

The Boulder County financial advisor has recommended a minimum bonding size 

of $8 million (ClimateSmart Loan Program [date unknown a]).  As the Boulder County 

program has not fronted any subsidies and is responsible for repayment of the bonds 

immediately, there are a number of unique design elements to reflect this.  All applicants 

are charged a number of fees that feed directly into the associated program services 

(Table 9).  For example, the application fee as described above funds the program 

administrator position, and the cost of bond issuance is folded in as a percentage of total 

loan amount.   

The program also charges a pre-paid interest fee and a debt service reserve fund 

fee.  Both of these fees assist the county in meeting obligated bond payments, but they 

also help to increase the market value of the bonds.  The pre-paid interest fee helps to 

ensure that the cash flow problems of this program will not endanger the capability of the 

county to make bond payments; the bonds are issued immediately and will begin 

accruing interest immediately, but the first tax payments do not arrive until months later.  

The debt service reserve fund exists to increase the credit rating of the bond and reduce 

the interest rate charged to borrowers.  The program administrators are setting this fee 

aside in an escrow account; the ClimateSmart program documents indicate that if the 

funds are not needed to balance missing or delinquent payments, then the revenue may be 

used to fund early repayment of the bonds.  
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Table 9.  Fees charged to the participant to cover program costs (ClimateSmart Loan 
Program 2009). 

Application Fee $75  
Cost of Issuance of Bonds 4% 
Pre-paid Interest 4% 

Debt Service Reserve Fund 5% 
 

 If that is achieved, ClimateSmart programs will be relieved of their debt obligations 

(ClimateSmart Loan Program 2009).   

The Climate Smart program guidelines lay out an expected timeline for program 

roll-out which helps to illustrate the importance of the timing of going to bond.  

Following program adoption on March 5, the next step is to organize several homeowner 

workshops.  Program applications were to be accepted over the next month, and the first 

anticipated bond sale was expected on May 7 or 8, depending on market conditions.   

Other Elements 

The Boulder County program was the first regional program to hit the streets, 

having been adopted one week prior to the SCEIP.  However, Boulder County staff had 

been waiting in the wings with a program while the state legislature debated, refined, and 

ultimately adopted the enabling legislation.  As a result, the Boulder County program has 

many elegant design features and provides a nice contrast in implementation to the other 

two programs studied here.  The first round of the Climate Smart loan program began in 

April of 2009 when Boulder County began accepting applications.  Over 518 applications 

were received, committing over $9.5 million for energy efficiency and renewable energy 
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improvements.  The commercial program was just beginning its official rollout as of 

March 16, 2010 and the residential program began accepting a second round of applicants 

beginning April 12, 2010.  

The Climate Smart program offers program storefronts at several locations in 

Boulder County, including at both city and county government facilities.  The primary 

mechanism for enrolling participants is through online applications.  The online 

application form is fairly sophisticated, and provides information in advance on what the 

program can and can not do for homeowners, as well as offering preliminary advice 

about risks associated with the program and ways to improve the cost effectiveness of the 

program.  All participants, commercial and residential, are required to attend a mandatory 

workshop.  These workshops provide an opportunity for the staff of the Climate Smart 

program to provide an overview of the program and basic program operation, and to raise 

awareness about the role energy efficiency improvements can play in the cost 

effectiveness of a package of particular improvements.   

The program sets a minimum financing level of $3,000 and a maximum of 

$50,000 (or 20% of the ‘statutory actual value of the property’, whichever is less).  The 

commercial program also enforces a $3,000 minimum level of financing, but increases 

the cap to $210,000, subject to the same percentage of assessed value as in the residential 

program.  Commercial properties wishing to borrow more than $210,000 are advised to 

contact the program administrators directly (ClimateSmart Loan Program 2009).  All 

property owners are eligible to apply for financing, but properties listed as delinquent any 

time in the past three years are not eligible. 
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The Climate Smart program does not require homeowners to deduct expected 

rebates and incentives from the initial loan, with the exception of the County of Boulder 

Xcel Solar Energy grant program.  Property owners are required to participate in the Xcel 

Solar Energy rebate program, but can decide whether or not to pursue other rebates. The 

Climate Smart program requires verification upon completion of the installations; this is 

accomplished by requiring property owners to sign a form acknowledging completion of 

work.  Loans are only offered in 15 year assessment terms for the residential program, 

but are available in 5 or 10 year options for commercial properties (ClimateSmart Loan 

Program 2009).  

For the residential program, eligible improvements are so qualified because they 

are permanently affixed to the property and there is a reasonable expectation that they 

will last as long as the assessment (ClimateSmart Loan Program 2009).  The commercial 

program utilizes a similar approach but also allows for more complex measures (such as 

combined heat and power or methane digester equipment) as opposed to prescriptive 

measures.  These more complex measures are to be evaluated on a performance basis, 

and are subject to a 30% improvement in energy efficiency over the existing system or 

process (ClimateSmart Loan Program 2009).  These measures are also subject to review 

by an advisory committee.  Refrigeration improvements are limited to owner occupied 

properties.   

Property owners are allowed a 180 day period between approval of project and 

completion of work.  The Board of Supervisors has noted that they are willing to revisit 

this issue if the contracting community finds this timeline overly burdensome or if there 
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is an unexpected high demand in projects (ClimateSmart Loan Program 2009).  The 

timeline for the Climate Smart program is quick as compared to Berkeley and Sonoma; 

this is reasonable, however, considering the complicated process from application 

approval to funding (Figure 5).  An applicant is expected to have a reasonable estimate 

from a contractor upon applying to the program, but the work cannot actually be funded 

until bonds are issued.  This means that there could be a fairly lengthy delay between the 

contractor quote and the actual work, but the quotes need to be accurate enough to size 

the bond sale appropriately.  If approved, the next step is a loan origination meeting, 

which the property owner is required to attend.  At this point, it is expected that all 

required program documents would be prepared and ready for submittal – including, in 

the case of commercial program participants, a lender notification form.  All property 

owners must also agree to a utility bill release for the purposes of monitoring and 

verification. 

Role of Efficiency 

The Climate Smart program does not require efficiency measures or loading 

order.  However all program applicants are required to attend a workshop prior to 

participating in this program.  This workshop provides an excellent opportunity for 

program staff to highlight the importance of energy efficiency measures and educate 

potential participants about the cost advantages of installing efficiency measures before 

renewable energy.  This is especially important to help homeowners understand the value 
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of installing certain efficiency measures that are not eligible for financing, such as CFL 

bulbs and low flow showerheads.   

 

Figure 5.  The application process for participation in the Climate Smart Loan Program, 
including the targeted timeline – Summer of 2009 (ClimateSmart Loan Program [date 
unknown b]).   
 

The program guidelines prescribe performance and / or prescriptive standards for 

the eligible energy efficiency improvements.  For example, all attic insulation is required 

to meet or exceed R-38 levels.34  The minimum standards for efficiency measures are 

outlined in the eligible improvements portion of the program documents.  There are some 

efficiency standards or thresholds that must be achieved before certain improvements are 

                                                        
34 The ‘R’ level is an indication of the thermal resistance of a material (or combination of materials, as in 
the case of an insulation filled wall cavity).  A higher ‘R’ value indicates a material that does not transfer 
heat well, whereas a low ‘R’ value does transfer heat rapidly.  For example, single pane glass has an R 
value of less than 1 per inch, while cellulose insulation has a value of 3 per inch.   
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permitted under the program; for example, before an applicant can use Climate Smart 

loans for window replacements, he or she must first prove that the appropriate level of 

insulation and weather sealing has been obtained.   

While energy audits are not required of all program participants, they are 

encouraged.  In the event that applicant requests exceed funding capacity, preference will 

be given to those projects that involve a full blower door / infrared imaging energy audit 

and that incorporate energy efficiency measures. 

Case Study Conclusions 

The case studies presented in this research each demonstrate a different 

application of the PACE program concept.  Whether it is a difference in the legal 

mechanism used to justify the program, the basic elements of program design, or the 

approach to financing the program, each of the three jurisdictions has been creative in the 

application of the basic concepts.  This diversity is useful in moving forward with future 

PACE program design.  By analyzing the successes and shortcomings of the existing 

programs, it is possible to develop a sense of ‘best practices’ to incorporate in ‘second 

generation’ program development.  The following chapter focuses on summarizing 

results from the analysis conducted for this research and ‘best practices’ as recognized in 

the case studies to distill design recommendations for a Humboldt County program.
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RESULTS AND DISCUSSION 

 In the following chapter, I will draw from the research above to develop a 

program design recommendation for a PACE program in Humboldt County, CA.  

Emphasis is placed on the incorporation of energy efficiency and loading order in 

program design and regionalization.  Specific recommendations for legal and financial 

program design elements are drawn from the case studies, and from the financial and 

market analyses.  Finally, these recommendations are distilled into a cohesive program 

design recommendation for Humboldt County. 

Market Analysis 

The potential pool of program participants was assessed in the residential market, 

the sector for which the most reliable data were available.  Based on the findings below, 

Humboldt County has the potential to support a program of over $47 million based on 

residential retrofit and renewable energy installations alone; this does not take into 

account the commercial sector.  While significant uncertainties still remain regarding the 

actual levels of participation, it is clear that there is strong potential for a municipal 

financing program in Humboldt County.   

To calculate the potential average loan size in Humboldt County, CA, real data 

from the SCEIP program was adjusted based on a set of demographic factors.  The 

average loan size in Sonoma County, CA was calculated as part of a weighted average.  

Of the 1,048 funding requests received in Sonoma County as of April 2nd, 2010, 46% 
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were for energy efficiency, 44% were for solar photovoltaic, 7% for combined solar PV 

and energy efficiency, and 3% for water conservation measures.  The percentage of 

volume allocations from each category, however, was slightly different as solar PV 

projects tend to be more expensive than energy efficiency retrofits (Table 10).   

There are a number of key demographic differences between Humboldt County 

and Sonoma County that make it reasonable to scale down the expected size of loan in 

Humboldt County.  The most important of these are the median income and the average  

 

home value.  The median family income impacts how large a loan the average 

homeowner is likely to take out.  The home value impacts the maximum size of loan.  Per 

the Sonoma County guidelines, the assessment can be no more than 10% of the homes 

assessed value; while in Sonoma County this is ~$60,000, in Humboldt County this sets 

the maximum at ~$30,000.   

The difference between the Sonoma County demographic characteristics and the 

Humboldt County demographic characteristics were expressed by calculating the 

Table 10.  The total funding requests received in Sonoma County by category as of 
April 2nd, 2010.  Funding requests are shown as percentage of total requests and as 
percentage of total allocated funding. 

Funding Requests in Sonoma County by Category  

  Requests 
% of Total 
Requests Funding Level 

% of Total 
Funding 

Energy Efficiency 483 46%  $9,414,440.47  31%
Solar PV 461 44%  $17,749,537.94  59%
Combined EE and 
PV 69 7%  $2,980,022.73  10%
Water 35 3%  $80,921.78  >1%
Total 1048    $30,224,922.92    
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Humboldt County characteristics as a percentage of Sonoma County’s characteristics.  

For example, the average reported Humboldt County median income of $40,515 was 

divided by the Sonoma County average median income of $63,768; the resulting 

percentage indicates that the average Humboldt County resident makes 64% as much as 

the average Sonoma County resident (Table 11).   Median income was considered the key 

characteristic; hence the average loan size in Sonoma County was scaled down by 36%. 

Table 11.  Key demographic characteristics of Sonoma County and Humboldt County, 
CA.  The difference between the two counties is expressed as a percentage (i.e. the 
Humboldt County median income is 64% of the Sonoma County median income)  (US 
Census 2000). 
 

Demographic Characteristics (Market Analysis)   

   Sonoma Humboldt 

Humboldt 
as % of 
Sonoma 

Median household income $63,768 $40,515 64%
Median family income $78,124 $52,755 68%
Home value $589,700 $328,100 56%
Population 466,741 129,000 28%
Owner occupied homes 112,605 294,45 26%
% of homes owner occupied 64% 58% 90%
Median monthly costs $2,513 $1,521 61%
Families below poverty 6% 12% 194%
Individuals below poverty 13% 18% 139%

 

 

To calculate the average project size in Sonoma County, the total funding in each 

category was multiplied by the funding requests – each of these products were then 

summed and divided by the total funding requests (Table 12).  The Sonoma County 

average was scaled down by a factor of 64% to account for the difference in median 

income.  The average loan size in each category was also scaled down by 64%; the 

purpose of this calculation was to double check that the average loan size was within the 
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10% assessed property value window of $32,810 to be sure that the data were realistic.  

Using this methodology, the average loan size in Humboldt County was estimated at $18, 

418.32 – this figure was rounded up to $20,000 (Table 12). 

Table 12.  Average size of loan in Sonoma County per category and total weighted 
average.  The Humboldt County loan size was estimated by scaling the Sonoma County 
weighted average down.  Using this methodology, the average Humboldt County loan 
size was estimated at $20,000. 
 

Average Funding Request Per Application  
  Sonoma Humboldt 
Energy Efficiency  $19,491.60  $12,447.82  
Solar  $38,502.25  $24,588.50  
Combined Solar and EE  $43,188.74  $27,581.41  
Water  $2,312.05  $1,476.53  
     
 Average Loan1  $30,000  $20,000  
1Loan sizes have been adjusted to one significant figure. 

 

 

A significant question in assessing the potential size of a program in Humboldt 

County is to analyze the potential program participants, and overlay the expected loan 

size on this figure.  It is also be useful to quantify potential program volume by analyzing 

trends in property ownership and types of properties.  In unincorporated Humboldt 

County, there is a strong trend of single family, owner-occupied housing with 79% of all 

housing stock represented by single family residences; 64% of the single family 

residences are owner occupied.  This is a significant number of eligible properties.  If 

owner occupied single family residential parcels are the target market, there are over 

25,000 eligible properties between incorporated and unincorporated areas of Humboldt 

County (Humboldt County 2004).   
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Housing age is one good indicator of the opportunities for energy efficiency 

gains, in particular.  In unincorporated areas, 69% of the housing stock was built prior to 

1979, with an additional 14% built prior to 1990.  Incorporated Humboldt County shows 

a similar pattern, with over 73% of the total housing stock dating prior to 1979 (Table 

13).  This indicates that the majority of the housing stock in this region was built before 

the establishment of any standards for energy efficiency in construction.  Even assuming 

that a portion of these properties has since been retrofitted, there is clearly a significant 

need for improved energy performance in the residential sector. 

Table 13: Age of Housing Stock in Humboldt County.  The cumulative percent of 
housing stock is shown in the far right column (Humboldt County 2004).   
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If the county would like to achieve between 5 to 10% penetration into the 

residential market with this program there would be 25,524 properties ideally targeted for 

funding (i.e. owner occupied).  At an assumed average project price of $20,000, the 

county would need a program size of $25,524,000 or $51,048,000 to reach 5% or 10% of 

the target market, respectively.  To put this in context, these figures should be compared 

with the SCEIP, which has enrolled over $36 million in project funding requests in less 

than a year of operation.  While the access to interim financing for this scale of program 

seems daunting, the potential job creation opportunities and the economic and climate 

benefits resulting from a program of this size are exciting.35   

Financial Analysis 

There were two levels of financial analysis conducted for this research.  The first, 

as described in the Methods chapter, is a brief look at the cash-flow to a participant of the 

program with different ‘packages’ of improvements.  The packages analyzed were a 

energy efficiency package (consisting mainly of building weatherization and furnace 

upgrades), solar energy (solar thermal and solar PV), and combined energy efficiency and 

solar energy.  The loan size (net any available rebates and incentives) was compared to 

the debt service at a 7% interest rate.  This amount is reported as the ‘payment amount,’ 

though the actual payment due would be one half of that as the lien is paid on the 

property tax, which is billed bi-annually.  The payment amount is compared to the 

                                                        
35 Utilizing job creation estimates as provided by the California Energy Commission, a program of $30 
million would create 315 jobs (one job per $95,000 invested).  Sonoma County, CA reports that for the $36 
million encumbered, there are 3.15 MW of installed PV capacity and between 2,600-2,900 tons of GHG 
reductions avoided annually. 
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expected annual energy savings as a result of the energy improvements.  The comparison 

is then reported as the ‘difference’ between the payment and the energy savings.   

The cash flow analysis demonstrates that an energy efficiency package and 

combined energy efficiency / solar PV package can save the program participant as much 

money as the cost of the debt servicing (i.e., cost neutral).  A solar energy package that 

does not include efficiency, however, is not cost neutral at a 7% interest rate.  This 

underscores the benefit of including loading  order requirements in PACE program 

design.  It is important to note that this analysis is very sensitive to assumptions, 

however.  Increasing the interest rate to 7.75% (i.e., the interest rate available in the 

Berkeley FIRST program) causes the payment to increase higher than expected energy 

savings in all cases except combined energy efficiency and solar energy.   

Table 14.  Results of the participant cash flow analysis.  The analysis indicates that the 
annual savings achieved from the energy improvements can balance out the payment 
amount in all cases except solar energy without efficiency improvements. 
 

North Coast Energy 
Independence Program       

Payments Interest rate 
Payments / 
year     

40 0.07 2.00     

Package Principle 
Payment 
Amount 

Annual 
Savings Difference 

Basic Energy 
Efficiency $5,809 $435.74 -$438.39 -$2.64
Efficiency and 
Solar $16,919.30 $1269.10 -$1468.30 -$199.20
Solar Energy $25,856.40 $1939.47 -$1635.67 $303.80

 

 

The second financial analysis focused on modeling the expected financial 

program operation from an administration perspective to see if the program could cover 
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it’s own costs.  The assumptions for this financial analysis are summarized in Table 1 in 

the Methods chapter.  The results of the financial analysis coincide very closely with 

those of previous studies.  The program may be able to achieve feasibility, but it is highly 

sensitive to participant levels and to market interest rates.  The best program in Humboldt 

County would seek economies of scale in program design, maximize the potential market 

by working with incorporated jurisdictions, and develop a seamless program flow as in 

Sonoma County.  The results of the financial modeling are summarized below with more 

detail found in Appendix B. 

The smaller the program volume, the harder it is to maintain a positive program 

balance.  The financial analysis indicates that a $1 million program volume would be 

infeasible without subsidy at all proposed interest rates.  A $5 million program can be 

feasible (i.e. self-supporting) at all levels, and a $10 million program is feasible with a 

margin of comfort (Table 15).  The financial model assumes that the county will be 

collecting interest revenue at 7% while the County Treasury holds the bonds.  During the 

third and sixth years of program operation, $400,000, or the cost of bond issuance, is 

added to the expected program costs for one year only.  The following year interest 

payments begin on the bonds, effectively reducing incoming revenue to the program to 

the spread in interest rates.  While a $5 million size program seems feasible according to 

these parameters, it is important to note that these results are highly sensitive to 

participation levels and interest rates. 
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Table 15.  The program balance following ten years of operation according to the 
financial analysis.  Numbers in parentheses indicate a negative balance.  Each of these 
scenarios involves lending the full program volume annually and going to bond every 
three years.  Assumptions included in the financial analysis are presented in more detail 
in the Methods chapter (Table 1). 
 

Bond Yield 5.68%   

Year 
$1 million annual 
loan volume 

$5 million annual 
loan volume 

$10 million annual 
loan volume 

1 -$297,000.00 -$157,000.00 $18,000.00 
2 -$419,413.95 -$1,069.77 $521,860.45 
3 -$907,670.31 -$74,351.54 $967,296.92 
4 -$1,002,604.25 $218,978.76 $1,745,957.51 
5 -$1,463,389.14 $283,054.28 $2,466,108.55 
6 -$1,700,598.17 -$134,990.85 $1,822,018.30 
7 -$1,704,570.97 -$154,854.84 $1,782,290.32 
8 -$1,709,429.45 -$179,147.25 $1,733,705.50 
9 -$1,715,179.50 -$207,897.52 $1,676,204.96 

10 -$1,721,827.06 -$241,135.30 $1,609,729.40 
Bond Yield 4.67%   

Year 
$1 million annual 
loan volume 

$5 million annual 
loan volume 

$10 million annual 
loan volume 

1 -$297,000.00 -$157,000.00 $18,000.00 
2 -$419,413.95 -$1,069.77 $521,860.45 
3 -$907,670.31 -$74,351.54 $967,296.92 
4 -$990,983.06 $277,084.72 $1,862,169.43 
5 -$1,440,400.67 $397,996.65 $2,695,993.29 
6 -$1,641,365.04 $161,174.79 $2,414,349.57 
7 -$1,612,990.18 $303,049.12 $2,698,098.23 
8 -$1,586,029.61 $437,851.95 $2,967,703.90 
9 -$1,560,499.82 $565,500.90 $3,223,001.81 

10 -$1,536,417.47 $685,912.64 $3,463,825.27 
Bond Yield 6.25%   

Year 
$1 million annual 
loan volume 

$5 million annual 
loan volume 

$10 million annual 
loan volume 

1 -$297,000.00 -$157,000.00 $18,000.00 
2 -$419,413.95 -$1,069.77 $521,860.45 
3 -$907,670.31 -$74,351.54 $967,296.92 
4 -$1,009,279.43 $185,602.85 $1,679,205.70 
5 -$1,476,563.72 $217,181.42 $2,334,362.84 
6 -$1,734,868.87 -$306,344.35 $1,479,311.29 
7 -$1,757,557.53 -$419,787.64 $1,252,424.71 
8 -$1,780,772.54 -$535,862.68 $1,020,274.65 
9 -$1,804,515.86 -$654,579.32 $782,841.37 

10 -$1,828,789.49 -$775,947.47 $540,105.06 
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Humboldt County Program Design Recommendations 

The results of the financial analysis indicate two important program design 

elements; the first is to allocate a very healthy marketing budget for this program, as 

maximum participation levels are key to supporting program costs.  The second lesson is 

to build a program that establishes some fiscal reserves in the first several years of 

operation to shelter from the uncertainty of going to market.  Reserve funding can be 

accomplished either by charging fees to participants, as is the case with Boulder County, 

Colorado, or by setting aside as much program revenue as possible in the early years of 

program operation. 

 Establishing the interest rate is a key aspect for program design.  The interest rate 

to participants needs to be sufficient to support a program operating without subsidy, but 

also needs to be low enough to be competitive on the market and secure the high levels of 

participation necessary.  There is considerable possibility to be creative with interest 

rates, however, and these possibilities may have a significant impact on the program 

implementation.  For example, in an effort to promote energy efficiency, Humboldt 

County may elect to offer a discounted interest rate to those property owners who install 

a set number of recommended efficiency improvements or meet some minimum 

performance based standard (i.e. 10% reduction in energy usage or whole home retrofits).  

There may be the possibility to increase the interest rate of those opting solely for 

renewable energy investments and use this revenue to offset a decrease in interest rates 
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for efficiency improvements.  It is important to examine the level of consumer demand in 

such a financial product to estimate the impact on program revenue.   

 The timing of going to bond has a significant impact on program feasibility.  The 

longer the county holds onto the bonds, the more debt it incurs.  This could harm the 

ability of the county to get capital for much needed infrastructure improvements.  

However, the longer the county can hold onto the bonds, the better from a program 

budgeting perspective.  Sonoma County has a policy that financial instruments cannot be 

held internally for longer than five years.  It would be a worthwhile analysis to determine 

what volume of debt the county could maintain without negatively affecting its credit 

rating.  It is also worth examining this investment tool against others in the county 

portfolio to determine the costs and benefits of holding this debt.   

 One of the most pressing questions in developing a PACE program is where to 

find the interim source of capital to pay for projects before going to bond.  Sonoma, 

Berkeley, and Boulder each have very different approaches to seeding the program.  

From a financial point of view, it seems that the Sonoma County model of utilizing 

interim financing from county investment funds is the ideal arrangement.  It allows the 

county to invest in its own community, receive a rigorous and safe investment tool, and 

replenish the capital by going to market after a short time frame.  The Sonoma approach 

also allows for seamless program flow and control.  However, it is dependent upon 

support from the County Board of Supervisors in the form of a policy change that is 

needed to enable this use of county treasury funds.  This approach also is not a replicable 
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model for jurisdictions that do not have the necessary reserve funds.  For Humboldt 

County, with sufficient funds available for investment, utilizing treasury funds would be 

a good approach to interim financing. 

There are other potential sources of interim financing.  Humboldt County could 

seek a line of credit from a local bank to provide upfront financing, and then buy this debt 

back when the program goes to market.  The feasibility of this possibility depends greatly 

on the terms that Humboldt would be able to negotiate with the private lending 

institutions.  Another option is for Humboldt County to collaborate with a turn-key 

program such as Renewable Funding.  Renewable Funding currently has a contract with a 

bank to provide interim financing, and Renewable Funding is holding the debt on behalf 

of participating cities.   

Renewable Funding also recently successfully received funding from the 

California Energy Commission in a partnership with Sacramento County and 13 other 

counties to implement a statewide financing pool approach to municipal financing 

programs, the California FIRST program.  If interim financing options available locally 

do not work out, there is the potential for Humboldt County to collaborate with the 

California FIRST team.  However, California FIRST also provides much of the 

administration of the program and contracting with a third party may send many of the 

jobs associated with this program out of County or out of region, undercutting some of 

the potential economic benefits of the PACE program. 

Other less attractive sources of interim capital include local redevelopment 

agencies, American Recovery and Reinvestment Act monies, and economic development 
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fund monies such as the Headwaters Fund.  There are a number of drawbacks associated 

with such sources of financing.  For one thing, utilization of redevelopment fund monies 

would add an additional level of oversight from local agencies, which takes time, and 

would require additional accounting to ensure that monies from each agency stayed 

within the redevelopment boundaries of specific contributing jurisdictions.  All of these 

sources of funding also come with additional legal requirements and restraints that would 

likely be passed on to the consumer through higher administrative burdens – and hence 

interest rates - or higher project costs (as in the case of prevailing wage requirements.)  

 However, it may be possible to utilize such sources of funding to cover program 

start up costs, while avoiding the potential pitfalls associated with using these funds for 

interim financing.  This could bring down costs to program participants by relieving the 

need to recover program start up costs through interest rate spreads of program fees.  This 

is the approach utilized by the County of Humboldt in requesting ARRA funding to assist 

with program implementation (see Postscript). 

 It is also possible to operate this program with no interim financing.  This would 

mean that the City would collect enough projects to aggregate before implementing any 

of the projects, as in Boulder County, CO.  This would create a cash flow problem as all 

program administration costs would need to be covered by the County until the bonds are 

issued.  This is also not favorable as the county would need to go to market regardless of 

whether or not market conditions are ideal and this could result in a high interest rate.  It 

is not clear that the program would be desirable to participants if the interest rate were 

undetermined at the time of program enrollment, though the county could mitigate this 
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risk by setting a not-to-exceed rate as in Boulder County.  Finally, the delay between 

quote and project implementation may be unacceptable to the contracting community 

who could shun the program; this does not appear to have been a problem in Boulder 

County, which has successfully issued four rounds of financing.   

It is recommended that Humboldt County develop as many of the program 

components as possible from the highly successful Sonoma County model to save time 

and money in program development.  Additionally, it also makes sense for Humboldt 

County to seek as much regionalization as possible in program operation to find 

economies of scale where they exist.  This may mean developing a program that operates 

within the framework of the North Coast Integrated Regional Water Management Plan 

(see below, Regional Approach). 

There are components of the program that will need to remain local even with 

significant regionalization.  There will need to be a storefront at which applicants can 

receive information about the program and determine initial eligibility.  This storefront 

could also provide educational resources regarding improvements that are ineligible for 

financing, but still represent important opportunities to save energy and improve the 

overall cost-effectiveness of the projects (for example, compact fluorescent lighting and 

low flow water appliance fixtures).  By providing information and resources, this 

storefront can also help to overcome some of the barriers to energy efficiency 

implementation that do not rely on the upfront cost barrier.  The county auditor’s 

department will have some role to play in processing liens and tracking property tax 

payments.  There is the possibility to streamline much of the lien administration services 
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by cooperating with a third party in the manner that Sonoma, Palm Desert, and Berkeley 

have done.   

The most successful program would allow unincorporated areas and all 

jurisdictions that desired to opt in.  This step may require significant coordination on the 

part of the program administrator.  Each jurisdiction within Humboldt County needs to 

adopt a resolution of formation to establish a special financing district and to allow the 

county to place liens within city jurisdictional boundaries.  However, it is also important 

that each of the resolutions be similar enough to bundle the bonds and sell on the market.  

This is best achieved by providing each municipality with a template resolution 

containing identical terms.  To streamline the process as much as possible, individual 

jurisdictions should adopt their resolutions for formations prior to the County initiating 

the process.  Per the experiences in Berkeley, CA, this process should happen as quickly 

as possible so as to avoid a ‘freeze’ in the energy improvement industry in anticipation of 

program roll-out.  If individual jurisdictions wish to make substantial changes to the 

program design, it will be the responsibility of these jurisdictions to work with the 

County of Humboldt to see if these differences can be resolved without affecting the 

ability of the bonds to be bundled.   

To achieve economies of scale, it is recommended that some central body serve as 

the storefront on behalf of each participating jurisdiction.  This entity could provide a 

storefront that handles customer service, marketing, initial applicant screening, and 

energy audits.  Redwood Coast Energy Authority would be an excellent candidate for this 

role in Humboldt County.  RCEA is contracted with Pacific Gas and Electric company 
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(PG&E) and the California Public Utilities Commission (CPUC) to administer the rebate 

and incentive programs as part of the Energy Watch Partnership program.  RCEA could 

streamline the incentive process for program participants and provide for some cost 

savings, particularly in the energy auditing and customer service components of the 

budget.  RCEA administers ancillary programs that could be to the benefit of program 

participants; residential participants, for example, would be able to receive free CFL 

bulbs.  RCEA is also an excellent educational resource center; property owners would 

have access to a wealth of knowledge on how they can make the program as cost-

effective as possible.   

As a joint powers authority, RCEA is in an excellent position to coordinate the 

adoption of the program across the different municipalities in Humboldt County.   The 

RCEA board consists of a member of the governing body of each of the jurisdictions in 

the County, providing the possibility for seamless communication and coordinating.   

RCEA could bring the draft language for the resolutions before its board, allowing each 

of the municipalities an opportunity to review the proposed language and voice any 

concerns or propose any edits in advance of bringing it to their respective boards.   

Regional Approach 

For rural counties in particular, it is unlikely due to geographic spread of 

population, lower median income, and lower population levels, that municipal financing 

programs will reach the same volume as those of urban counterparts.  One implication of 

lower program volume is lower revenue to cover administrative costs, as the primary 
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source of revenue is the spread between participant interest rate and the cost of money.  

Though some administrative costs, such as lien and application processing costs, are 

volume dependent, others remain relatively fixed regardless of program volume.  

Because of this there may be considerable financial advantage in consolidating certain 

program elements over a large geographical region and spreading those costs amongst a 

greater number of participants.    

The results of the market and financial analysis indicate that Humboldt County 

may have sufficient market to support a program able to operate without subsidy.  These 

results are very sensitive to participation levels and market conditions.  By coordinating 

some aspects of the program across a larger geographical area, it may be possible for 

Humboldt County to regionalize some operational costs and achieve economies of scale, 

particularly in the realm of bond issuance and lien administration.  Some financial 

components may still need to be kept in house, such as qualifying borrowers and 

handling property tax payments.  It is also possible to regionalize some administrative 

components of the program, such as tracking and processing of applications and project 

types, and program available funds.  This could be done, for example, through a website.  

If the Humboldt County program achieves the same level of success as in Sonoma 

County, automization of these components will become increasingly important.  A web 

based system for tracking projects would also be useful if Humboldt County decides to 

hold possession of the carbon credits and renewable energy credits associated with these 

projects.   
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The County of Humboldt is a member of a larger organization, the North Coast 

Integrated Regional Water Management Plan (NCIRWMP); the NCIRWMP may provide 

a framework for a seven county project team.36  Sonoma County is also a member of the 

NCIRWMP, and has offered assistance in developing a regional program that builds upon 

the SCEIP and franchises it out to regional partners.  There could be significant costs 

savings achieved through working closely with Sonoma County.  Sonoma has developed 

a large amount of marketing materials and other program documents that would be 

available to members of a consolidated regional program.  Staff at Sonoma pioneered a 

county investment based financing model, and could assist Humboldt County in 

developing the policies necessary to develop a similar model.  Sonoma County is also on 

the threshold of taking the AB 811 bonds to market; working closely with SCEIP staff 

would prove invaluable to the Humboldt County efforts and could save significant costs 

with bond issuance in particular.   

 The NCIRWMP framework provides an excellent starting point for a seven 

county program.  The seven counties currently party to this organization have signed a 

Memorandum of Understanding between each County Board of Supervisors.  Each 

county in the organization has a representative on the NCIRWMP board, and there are 

smaller sub-committees such as the Policy Review Panel, which reviews technical and 

policy documents and makes recommendations before these documents go to the larger 

board and individual jurisdictions.  This would be a good model for regional coordination 

                                                        
36 The seven counties in the NCIRWMP are Humboldt, Sonoma, Modoc, Trinity, Del Norte, Siskiyou, and 
Lake.  This coalition was formed around watersheds and therefore only portions of Modoc and Lake 
counties were included in the original memorandum of understanding.   



98 

 

of a municipal financing program.  There could be coordination across jurisdictions for 

large issues such as the timing of approving resolutions and allocation of funds, and 

smaller subcommittees could deal with technical issues like custom measure financing 

proposals and long term financing solutions.   

This approach has considerable appeal for small, rural jurisdictions in the North 

Coast region.  The results of the financial analysis show that there is a program threshold 

of at least $5,000,000 for program operating costs to be covered without subsidy (Table 

15).  It is unlikely that jurisdictions with low populations will be able to generate the 

volume necessary to support program operational expenses year after year, nor is it likely 

that these smaller jurisdictions have the liquid capital necessary to invest in program 

design and interim financing.  Efficiencies both in program start up and administration, as 

well as in going to market, could bring down the cost of the program considerably.  

 One of the main opportunities for achieving economies of scale lies in bond 

issuance.  Smaller jurisdictions may not be able to gain large enough volume for 

competitive bond products on their own.  Issuing bonds that are aggregated over a larger 

region can help create a stronger bond product and can spread bond issuance fees over a 

greater number of participants, helping to keep costs to the consumer down.  One 

implication of regionalization for bonds is that all jurisdictions with the intention of 

cooperating need to have similar enough terms to aggregate the liens within each district.  

If this regional approach is chosen, it is recommended that each jurisdiction model their 

financial terms off of the first program out of the gate to reduce bond counsel costs down 

the road.   
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 One other potential advantage of implementing this program at the regional level 

could lie in the interim financing issue.  The NCIRWMP framework could establish a 

‘bank’ of funds that could be utilized for interim financing.  Each jurisdiction would 

contribute to this regional bank as much as they are able.  Each participating jurisdiction 

could then pull from this bank as needed to finance projects.  When a pre-determined 

threshold of committed loans is met all of the liens could be aggregated and the program 

would go to bond, replenishing the interim bank fund.  If this regional bank is utilized as 

an investment tool, it is possible for the participating jurisdictions to get a good return on 

investment relative to other investment opportunities.37  An investment in this program 

would also be very secure, as the liens are first priority liens secured by property.  A lien 

that is secured by property essentially means that the property is the asset upon which the 

loan is based.  Therefore, if the borrower defaults on the loan the property goes into 

foreclosure and the value of the lien is recuperated upon transfer of ownership.  A first 

priority lien subordinates all other liens on the property, including mortgages, meaning 

the PACE lien obligations are satisfied before all others.   

Finally, the community, including professional stakeholders, will need to be 

brought into the program from an early point to ensure that contractors and financial 

institutions in particular are comfortable with the program terms.  Every jurisdiction to 

implement this program to date has emphasized the importance of working with the 

                                                        
37   Often local governments have investment funds to put reserve monies to work.  Due to the economic 
recession interest rates in investment accounts have hit historic lows.  If local governments chose to instead 
invest in a regional bank then it is possible to get a better return on investment than at market while 
providing local populations with an important financing tool for energy improvements, presenting a win-
win situation. 
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contracting community, as these professionals tend to be the best marketing mechanism 

on the ground.  The financial institutions are also very important partners.  Lending 

institutions may be displeased with the subordination of mortgages to the PACE liens.  

Some mortgages have clauses forbidding subordination, meaning the bank can require 

payment in full of the mortgage if the property owner attempts to place a first priority 

lien.  Sonoma County in particular has had success working with the financial institutions 

in the region; it may be possible to build off of this success both by modeling a program 

after Sonoma County’s and by establishing similar relationships. 

The results of the analysis show that a PACE program in Humboldt County has 

significant potential.  By utilizing the expertise of neighboring Sonoma County and 

regionalizing much of the program, Humboldt County could save significantly on 

program start up and administration expenses.  The existing NCIRWMP framework 

provides an excellent existing opportunity for regional collaboration.  The potential 

program volume of $30 million could translate into 315 jobs and nearly 2,900 tons of 

greenhouse gas emissions avoided annually (based on numbers from the Sonoma County 

Energy Independence Program.) 
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CONCLUSION AND RECOMMENDATIONS 

While PACE programs are developed from a fairly prescriptive set of legislation, 

within this legal framework exists multiple program design variables.  Each of the case 

studies presented in this thesis offer an example of different program designs.  The 

summary of these key differences, and the key recommendations for the Humboldt 

County program design, are presented in Table 16. 

The best program design for rural Humboldt County would be to regionalize to 

the greatest extent possible, while preserving local aspects such as a storefront and a line 

of communication with stakeholders such as the contractor and lender communities.  As 

Sonoma County has a successful program, there are significant advantages associated 

with franchising their model.  Partnering with neighboring jurisdictions within the 

NCRIWMP framework will help to establish credibility for the purposes of federal grant 

opportunities, and will also help to achieve economies of scale with program 

components.  If Humboldt County moves forward with establishing a municipal 

financing program, there will need to be consultation with bond and legal counsel to 

establish a rigorous and legally enforceable special assessment district and to create 

financial terms that will be successful in the market and will be packageable with the 

other participating jurisdictions.  
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Table 16.  Summary of program design variables across case studies and Humboldt County program design 
recommendations (note RE is renewable energy, EE is energy efficiency) 
. 
Design Element  Berkeley 

FIRST 
SCEIP  Climate Smart  Humboldt County 

Recommendations 
Legal Design 
Regionalization  No  County‐wide County‐wide Seven County
Administration 

Contracted to 
Renewable 
Funding 

In House with 
Lien Processing 
and Website 
Contracted Out 

In House with 
Website 

Management  
Contracted Out 

Non‐profit Storefront (i.e. 
RCEA) or In House with 
Website Management and 
Lien Processing Contracted 

Out 
Financial Design 
Source of 
Interim 
Financing 

Private Capital  County Treasury  Bond  County Treasury and Private 
Capital 

Interest Rate  6.75% or 
3.25% Above 
Ten Year 
Treasury 

7% 
Maximum 8.75% 
(6.75% low 
income) 

7% 

Limits on 
Lending  

$5,000‐
$37,500 

$2,500‐$500,000 
(or Board 
Approval) 

$3,000‐$50,000 
(Residential); 

$3,000‐$210,000 
or Administrator 

Approval 
(Commercial) 

$2,500 ‐ $500,000 (or Board 
Approval) 

Role of Efficiency 
Energy Audits  RECO/CECO  No  Preferential on 

Waiting List  Yes; HERS II or Equivalent 

Loading Order  No  No No 10% Reduction
Other Elements 
Program 
Funding Limits 

$1.5 million 
(Phase I)  $105 million  $40 million  $80 million 

Eligible 
Improvements 

Solar PV 
(Phase I) 

RE, EE, Water 
Conservation  RE, EE  RE, EE, Water Conservation 

Financial 
Incentives 

Required  Recommended  Required  Recommended 

Program Fees 
Application 

Fee 
Application, Title 

Check 

Application, 
Bond Issuance, 
Reserve Fund, 
Pre‐paid Interest

Application, Title Check 

Grant Funding  Upfront Costs  No  No Upfront Costs
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While regionalization provides the best model for Humboldt County, it is not without its 

tradeoffs.  A regional program of this scale has not yet been attempted; the implications 

in terms of coordinating board resolutions and program guidelines across 12% of 

California’s geographical area are daunting.   

There are significant climate differences within the NCIRWMP member 

jurisdictions that may also pose a challenge to program development.  There may also be 

jurisdictional issues associated with contributing interim financing to the regional model 

and distributing this across jurisdiction.  It is unclear if each jurisdiction would contribute 

some funds which would be used across the entire collaborative territory, or if the interim 

financing would be limited to those counties that contributed the funds.  Finally, though 

the NCIRWMP framework provides an existing MOU for each of the counties, it will 

need to be modified to meet the needs of a regional PACE program administrator.  This 

modification may take time, and contributes to the transaction costs associated with the 

PACE program development.  It is unclear if this additional level of modification will 

balance out any expected savings associated with regionalization. 

In spite of these potential trade-offs, regionalization still presents the best possible 

program design across the north coast region.  It is difficult for rural regions to generate 

the needed program volume to support a PACE program.  This is particularly true with 

respect to generating the needed program volume to support the transaction costs 

associated with going to bond.  Successful regionalization of the program could serve as 

a model for rural jurisdictions around the country. 
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 Municipal financing programs have been effective at removing first cost barriers 

to efficiency improvements.  It is early to know if these programs will achieve significant 

market penetration of energy efficiency improvements, however.  While all programs 

have had rigorous participation, it is unclear at this point whether or not these participants 

represent the ‘first adopters,’ and whether or not there will be a slow down in program 

participation levels as time goes on.  As figures from Sonoma County indicate, program 

participation is continuing to increase at a steady rate and does not show signs of slowing.  

It would be worth further study to continue to analyze PACE program participations 

trends to monitor the rate of applications and inquiries.  While early numbers are 

encouraging, it would also be worth future study to analyze the rate of market penetration 

to get a better quantification of the contribution of PACE programs to the adoption of 

energy efficiency improvements.   

It is also clear that municipal financing programs need to be designed to promote 

efficiency to the greatest extent possible.  The California Energy Commission recently 

funded the development and implementation of municipal financing programs across 

much of California, and in doing so was able to establish loading order and energy 

auditing requirements as stipulations for funding.  Now over 21 counties across 

California – including Humboldt - are gearing up to implement programs that require a 

10% or greater reduction in on-site energy usage prior to the installation of distributed 

generation equipment.  More information about the Humboldt County program 

development can be found in the Postscript following this conclusion.  It will be crucial 

to monitor these programs and determine if these extra requirements help to promote 
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energy efficiency installations, or if they have the effect of discouraging participation by 

increasing transaction costs.  There is also the question of how the program 

administrators can design the programs to incorporate these additional requirements 

while still keeping program administration costs as low as possible and maintaining an 

affordable but sustainable program. 

Municipal financing programs are an exciting possibility for encouraging the 

implementation of energy efficiency measures in the residential and commercial sector.  

Participation levels thus far have shown that access to fairly low cost capital can 

stimulate wide adoption of clean energy improvements.  By incorporating best practices 

from the first generation programs, PACE programs across the country will prove an 

instrumental tool in the work to mitigate against climate change. 
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POSTSCRIPT 

The research conducted for this thesis was not performed in an academic vacuum.  

In my capacity as the City of Arcata Energy Specialist, I worked diligently for some time 

to spur interest locally in the development of a PACE program.  Early allies were found 

in the Redwood Coast Energy Authority’s Executive Director, David Boyd, and the 

Headwaters Economic Development Fund’s Coordinator Dawn Elsbree.  As the program 

concept developed over many meetings, the concept of regionalizing the program to form 

a county-wide program crystallized.  At this point, the existing PACE team reached out to 

the County of Humboldt Community Development Director Kirk Girard and other 

County staff, who were receptive to the program concept. 

Around the time the County of Humboldt got involved in the program design, 

President Obama signed the American Recovery and Reinvestment Act prompting 

billions of dollars of investment in clean energy across the nation.  Through the 

relationships and expertise developed throughout the PACE program development 

process, I was invited to present before the California Energy Commission at a staff 

workshop on PACE programs as the CEC considered allocating a portion of ARRA 

funding to PACE program development.  Following the staff workshop, I was invited to 

serve on a technical advisory workgroup that helped the CEC further develop how PACE 

programs could serve the State’s climate and energy goals.   

In September of 2009, the California Energy Commission directed a large portion 

of the California ARRA allocation to fund PACE program development in California 
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through the competitive grant funding under the State Energy Program.  The County of 

Humboldt teamed up with Sonoma County and pulled together a collaborative 

application with seven other counties that served as part of the North Coast Integrated 

Regional Water Management Plan.  I worked with this grant team to submit an 

application under the State Energy Program, utilizing much of the expertise I developed 

throughout this thesis research process to help shape program design.   

In February of 2010, the county was awarded $4.4 million to support the 

development and implementation of a seven county regional PACE program.  The 

County of Humboldt will be working along with Sonoma, Mendocino, Lake, Siskiyou, 

Del Norte, and Trinity Counties to implement the first seven county regional program.  

This collaboration, termed the North Coast Energy Independence Program, will utilize 

the $4.4 million in ARRA funding to leverage interim financing contributed from each 

county, as well as any rebate and incentive dollars available.  The NCEIP is also well 

positioned to collaborate with recent workforce development grant programs within the 

region, and existing commercial and residential retrofit programs.  The program is slated 

to roll out in August of 2010.  
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APPENDIX A: QUANTITATIVE ANALYSIS

Improvement Packages       
This spreadsheet is dedicated to calculating expected energy savings from a combination of technology ‘packages.’  
       
Life Cycle Cost (Alternative 
Technologies)      

Technology (Alternative) 
Capital 
Cost 

Operation and 
Maintenance Energy Costs 

Rebates / 
Incentives 

Life 
Expecta
ncy 

Life 
Cycle 
Cost 

Furnace 
$3,063.6

0 0.00 12462.13 -350.00 20 
15175.

73 

Water Heater (OD) 
$2,112.

00 0.00 7537.58 -300.00 20 
9349.5

8 
Windows (double paned low 
emissivity) 

$3,291.
20 0.00 -2279.36 -200.00 20 811.84 

Solar Electric (1.65 kW) 
$13,200

.00 0.00 -10278.82 -6579.50 20 

-
3658.3

2 

Solar Electric (3.96 kW) 
$39,600

.00 0.00 -24673.33 -15642.00 20 
-

715.33 
Solar Thermal (electric 
back-up) 

$2,712.
00 0.00 2010.02 -813.60 20 

3908.4
2 

Duct Sealing and Insulation $169.20 0.00 -2592.93 -400.00 20 

-
2823.7

3 

Ceiling Insulation 
$1,514.

40 0.00 -1447.21 -500.00 20 
-

432.81 
Note:  In some cases the energy ‘costs’ are actually energy savings over the lifetime of the technology (i.e. PV) 
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Life Cycle Cost (Conventional 
Technologies)       

Technology (Conventional) 
Capital 

Cost

Operation 
and 
Maintenan
ce Energy Costs 

Rebates / 
Incentives 

Life 
Expecta
ncy 

Life 
Cycle 
Cost 

Furnace $1,378.00   15195.75   20 
$16,57

3.75 

Water Heater $935.00   6173.52   14 
$7,108.

52 
       
Expected Energy Savings (Packages 
1,2,3,4)      
       
Basic Energy Efficiency       

$5,809  
Annual 
Savings 

Life 
Expectanc
y 

Life Savings 
(PV) 

Annual 
Savings, 
(PV) 

Total 
Annual 
Savings  

Furnace -91.80 20 -2733.63 -136.68 -438.39  
Duct Sealing -87.08 25 -2592.93 -103.72   
Insulation -48.60 20 -1447.21 -72.36   
Water Heater -84.38 20 -2512.53 -125.63   
       
       
Efficiency and Solar          

$16,919.30 
Annual 
Savings 

Life 
Expectanc
y 

Life Savings 
(PV) 

Annual 
Savings, 
(PV) 

Total 
Annual 
Savings  

Furnace -91.80 20 -2733.63 -136.68 

-
1468.3

0  
Duct Sealing -87.08 25 -2592.93 -103.72   
Insulation -48.60 20 -1447.21 -72.36   



 

 

116

Water Heater (tankless) -84.38 20 -2512.53 -125.63   
Windows -76.55 20 -2279.36 -113.97   
Solar Thermal (electric backup) -270.00 20 -8040.08 -402.00   
Solar Electric (1.65 kW) -345.18 20 -10278.82 -513.94   
          
Solar Energy          

$25,856.40 
Annual 
Savings 

Life 
Expectanc
y 

Life Savings 
(PV) 

Annual 
Savings, 
(PV) 

Total 
Annual 
Savings  

Solar thermal (electric backup) -270.00 20 -8040.08 -402.00 

-
1635.6

7  
Solar electric (3.96 kW) -828.57 20 -24673.33 -1233.67   
          
       
       
Impact to Participant (Cash Flow Analysis)     
North Coast Energy Independence Program       

Payments Interest rate 
Payments / 
year     

40 0.07 2.00     

Package Principle 
Payment 
Amount 

Annual 
Saving
s 

Differen
ce   

Basic Energy Efficiency $5,809  435.74 

-
438.3

9 -2.64   

Effiency and Solar $16,919.30 1269.10 

-
1468.

30 
-

199.20   

Solar Energy $25,856.40 1939.47 

-
1635.

67 303.80   
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APPENDIX B: FINANCIAL MODELING RESULTS 

Program budget expense descriptions. 
Validation Fees         
When placing a lien and using this lien to secure bond financing, it is strongly encouraged 
that the local jurisdiction bring the legal paperwork before the local courts to determine if 
the lien is legally enforceable.  This process will increase the value of the bonds. 
Bond Counsel         
This expense is only necessary if the County chooses to incur bond indebtedness.  The 
County may pass a resolution of bond indebtedness at the time of program inception or wait 
until the pilot program with Headwaters is completed to determine results.  
Marketing and Outreach 
This item includes all advertising and publications expenses, as well as stakeholder sessions.  
The County will contract with a third party to provide a number of contractor training 
sessions, ensuring that local contractors have input to program design and understand how 
the program works. 
Operating Costs         
Includes all costs associated with operating a storefront: utilities, printing services, rent. 
Customer Service         
Administrative Analyst II 
Receiving phone calls, consulting with customers about the program, initial application 
screening.  Reviewing utility bills and energy audits and communicating with customers. 
Administrative Analyst I 
Provide support to Administrative Analyst II during application cycle.  Temporary position. 
Energy Technician     
Provide energy audits for participants during application cycle.  Temporary position (6 
months). 
Auditor Department         
Accountant/Auditor II 
Processes applications and legal paperwork, records lien, issues checks.  Tracking and 
managing program funds, receives tax payment information from County Auditor and inputs 
this information into the account system to track individual accounts.  Processes and 
prepares invoices and statements.   
Accountant/Auditor I 
Provides support to Accountant/Auditor II.  Temporary position during application cycle (6 
months). 
Assessor Department 
$40 / project / year is the fee used by both Sonoma County and Palm Desert for processing 
the lien on the property. 
Bond Issuance         
$400,000 estimated costs.  Program designed to go to market at $20,000,000 or every three 
years, whichever comes first. 
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Table B1.  Program modeling with $1,000,000 at 4.67% bond rating and 7% interest.  
Program inputs (i.e. program budget, upfront costs) are summarized in Table 1. 
Period Interest Output Balance 

1 $35,000.00 -$332,000.00 -$297,000.00
2 $69,586.05 -$192,000.00 -$419,413.95
3 $103,743.65 -$592,000.00 -$907,670.31
4 $69,950.00 -$153,262.75 -$990,983.06
5 $103,845.13 -$553,262.75 -$1,440,400.67
6 $68,510.13 -$269,474.50 -$1,641,365.04
7 $67,112.12 -$38,737.25 -$1,612,990.18
8 $65,697.82 -$38,737.25 -$1,586,029.61
9 $64,267.04 -$38,737.25 -$1,560,499.82

10 $62,819.60 -$38,737.25 -$1,536,417.47
11 $61,355.29 -$38,737.25 -$1,513,799.43
12 $59,873.92 -$38,737.25 -$1,492,662.76
13 $58,375.30 -$38,737.25 -$1,473,024.71
14 $56,859.22 -$38,737.25 -$1,454,902.75
15 $55,325.47 -$38,737.25 -$1,438,314.53
16 $53,773.86 -$38,737.25 -$1,423,277.93
17 $52,204.17 -$38,737.25 -$1,409,811.01
18 $50,616.19 -$38,737.25 -$1,397,932.08
19 $49,009.71 -$38,737.25 -$1,387,659.62
20 $47,384.52 -$38,737.25 -$1,379,012.35
21 $45,740.39 -$38,737.25 -$1,372,009.21
22 $44,077.11 -$38,737.25 -$1,366,669.35
23 $42,394.46 -$38,737.25 -$1,363,012.14
24 $40,692.19 -$38,737.25 -$1,361,057.20
25 $38,970.10 -$38,737.25 -$1,360,824.35
26 $37,227.95 -$38,737.25 -$1,362,333.65
27 $35,465.50 -$38,737.25 -$1,365,605.40
28 $33,682.52 -$38,737.25 -$1,370,660.14
29 $31,878.76 -$38,737.25 -$1,377,518.62
30 $30,053.99 -$38,737.25 -$1,386,201.88
31 $28,207.97 -$38,737.25 -$1,396,731.17
32 $26,340.43 -$38,737.25 -$1,409,127.98
33 $24,451.14 -$38,737.25 -$1,423,414.09
34 $22,539.85 -$38,737.25 -$1,439,611.49
35 $20,606.28 -$38,737.25 -$1,457,742.47
36 $18,650.19 -$38,737.25 -$1,477,829.53
37 $16,671.31 -$38,737.25 -$1,499,895.48
38 $14,669.37 -$38,737.25 -$1,523,963.36
39 $12,644.11 -$38,737.25 -$1,550,056.50
40 $10,595.26 -$38,737.25 -$1,578,198.49
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Table B2.  Program modeling with $5,000,000 at 4.67% bond rating and 7% interest.  
Program inputs (i.e. program budget, upfront costs) are summarized in Table 1. 
Period Interest Output Balance 

1 $175,000.00 -$332,000.00 -$157,000.00
2 $347,930.23 -$192,000.00 -$1,069.77
3 $518,718.23 -$592,000.00 -$74,351.54
4 $349,750.00 $1,686.26 $277,084.72
5 $519,225.67 -$398,313.74 $397,996.65
6 $342,550.65 -$579,372.51 $161,174.79
7 $335,560.59 -$193,686.26 $303,049.12
8 $328,489.09 -$193,686.26 $437,851.95
9 $321,335.21 -$193,686.26 $565,500.90

10 $314,097.99 -$193,686.26 $685,912.64
11 $306,776.45 -$193,686.26 $799,002.83
12 $299,369.62 -$193,686.26 $904,686.19
13 $291,876.49 -$193,686.26 $1,002,876.43
14 $284,296.08 -$193,686.26 $1,093,486.25
15 $276,627.35 -$193,686.26 $1,176,427.34
16 $268,869.28 -$193,686.26 $1,251,610.36
17 $261,020.83 -$193,686.26 $1,318,944.93
18 $253,080.94 -$193,686.26 $1,378,339.62
19 $245,048.56 -$193,686.26 $1,429,701.92
20 $236,922.59 -$193,686.26 $1,472,938.25
21 $228,701.96 -$193,686.26 $1,507,953.96
22 $220,385.56 -$193,686.26 $1,534,653.27
23 $211,972.28 -$193,686.26 $1,552,939.29
24 $203,460.97 -$193,686.26 $1,562,714.01
25 $194,850.52 -$193,686.26 $1,563,878.27
26 $186,139.75 -$193,686.26 $1,556,331.76
27 $177,327.50 -$193,686.26 $1,539,972.99
28 $168,412.58 -$193,686.26 $1,514,699.32
29 $159,393.81 -$193,686.26 $1,480,406.88
30 $150,269.97 -$193,686.26 $1,436,990.59
31 $141,039.84 -$193,686.26 $1,384,344.17
32 $131,702.17 -$193,686.26 $1,322,360.09
33 $122,255.72 -$193,686.26 $1,250,929.56
34 $112,699.23 -$193,686.26 $1,169,942.53
35 $103,031.39 -$193,686.26 $1,079,287.66
36 $93,250.93 -$193,686.26 $978,852.34
37 $83,356.53 -$193,686.26 $868,522.61
38 $73,346.85 -$193,686.26 $748,183.20
39 $63,220.56 -$193,686.26 $617,717.51
40 $52,976.30 -$193,686.26 $477,007.55
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Table B3.  Program modeling with $10,000,000 at 4.67% bond rating and 7% interest.  
Program inputs (i.e. program budget, upfront costs) are summarized in Table 1. 
Period Interest Output Balance 

1 $350,000.00 -$332,000.00 $18,000.00
2 $695,860.45 -$192,000.00 $521,860.45
3 $1,037,436.47 -$592,000.00 $967,296.92
4 $699,500.00 $195,372.51 $1,862,169.43
5 $1,038,451.35 -$204,627.49 $2,695,993.29
6 $685,101.30 -$966,745.02 $2,414,349.57
7 $671,121.18 -$387,372.51 $2,698,098.23
8 $656,978.18 -$387,372.51 $2,967,703.90
9 $642,670.42 -$387,372.51 $3,223,001.81

10 $628,195.97 -$387,372.51 $3,463,825.27
11 $613,552.90 -$387,372.51 $3,690,005.66
12 $598,739.23 -$387,372.51 $3,901,372.38
13 $583,752.99 -$387,372.51 $4,097,752.86
14 $568,592.15 -$387,372.51 $4,278,972.50
15 $553,254.70 -$387,372.51 $4,444,854.68
16 $537,738.56 -$387,372.51 $4,595,220.73
17 $522,041.65 -$387,372.51 $4,729,889.87
18 $506,161.88 -$387,372.51 $4,848,679.24
19 $490,097.11 -$387,372.51 $4,951,403.84
20 $473,845.19 -$387,372.51 $5,037,876.51
21 $457,403.93 -$387,372.51 $5,107,907.92
22 $440,771.12 -$387,372.51 $5,161,306.54
23 $423,944.55 -$387,372.51 $5,197,878.57
24 $406,921.95 -$387,372.51 $5,217,428.01
25 $389,701.03 -$387,372.51 $5,219,756.53
26 $372,279.49 -$387,372.51 $5,204,663.51
27 $354,654.99 -$387,372.51 $5,171,945.99
28 $336,825.17 -$387,372.51 $5,121,398.64
29 $318,787.62 -$387,372.51 $5,052,813.75
30 $300,539.94 -$387,372.51 $4,965,981.18
31 $282,079.67 -$387,372.51 $4,860,688.34
32 $263,404.35 -$387,372.51 $4,736,720.18
33 $244,511.45 -$387,372.51 $4,593,859.11
34 $225,398.45 -$387,372.51 $4,431,885.05
35 $206,062.79 -$387,372.51 $4,250,575.33
36 $186,501.86 -$387,372.51 $4,049,704.67
37 $166,713.05 -$387,372.51 $3,829,045.21
38 $146,693.70 -$387,372.51 $3,588,366.40
39 $126,441.13 -$387,372.51 $3,327,435.01
40 $105,952.61 -$387,372.51 $3,046,015.11
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Table B4.  Program modeling with $1,000,000 at 5.67% bond rating and 7% interest.  
Program inputs (i.e. program budget, upfront costs) are summarized in Table 1. 
Period Interest Output Balance 

1 $35,000.00 -$332,000.00 -$297,000.00
2 $69,586.05 -$192,000.00 -$419,413.95
3 $103,743.65 -$592,000.00 -$907,670.31
4 $54,950.00 -$149,883.94 -$1,002,604.25
5 $89,099.04 -$549,883.94 -$1,463,389.14
6 $39,023.09 -$276,232.12 -$1,700,598.17
7 $38,143.26 -$42,116.06 -$1,704,570.97
8 $37,257.58 -$42,116.06 -$1,709,429.45
9 $36,366.00 -$42,116.06 -$1,715,179.50

10 $35,468.50 -$42,116.06 -$1,721,827.06
11 $34,565.03 -$42,116.06 -$1,729,378.09
12 $33,655.55 -$42,116.06 -$1,737,838.59
13 $32,740.03 -$42,116.06 -$1,747,214.62
14 $31,818.41 -$42,116.06 -$1,757,512.27
15 $30,890.67 -$42,116.06 -$1,768,737.66
16 $29,956.76 -$42,116.06 -$1,780,896.96
17 $29,016.63 -$42,116.06 -$1,793,996.38
18 $28,070.26 -$42,116.06 -$1,808,042.18
19 $27,117.59 -$42,116.06 -$1,823,040.65
20 $26,158.59 -$42,116.06 -$1,838,998.12
21 $25,193.21 -$42,116.06 -$1,855,920.98
22 $24,221.40 -$42,116.06 -$1,873,815.63
23 $23,243.14 -$42,116.06 -$1,892,688.55
24 $22,258.37 -$42,116.06 -$1,912,546.24
25 $21,267.05 -$42,116.06 -$1,933,395.24
26 $20,269.14 -$42,116.06 -$1,955,242.16
27 $19,264.60 -$42,116.06 -$1,978,093.62
28 $18,253.37 -$42,116.06 -$2,001,956.31
29 $17,235.42 -$42,116.06 -$2,026,836.94
30 $16,210.70 -$42,116.06 -$2,052,742.30
31 $15,179.17 -$42,116.06 -$2,079,679.19
32 $14,140.77 -$42,116.06 -$2,107,654.48
33 $13,095.47 -$42,116.06 -$2,136,675.07
34 $12,043.22 -$42,116.06 -$2,166,747.91
35 $10,983.97 -$42,116.06 -$2,197,879.99
36 $9,917.68 -$42,116.06 -$2,230,078.37
37 $8,844.30 -$42,116.06 -$2,263,350.13
38 $7,763.78 -$42,116.06 -$2,297,702.41
39 $6,676.07 -$42,116.06 -$2,333,142.40
40 $5,581.13 -$42,116.06 -$2,369,677.33
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Table B5.  Program modeling with $5,000,000 at 5.67% bond rating and 7% interest.  
Program inputs (i.e. program budget, upfront costs) are summarized in Table 1. 
Period Interest Output Balance 

1 $175,000.00 -$332,000.00 -$157,000.00
2 $347,930.23 -$192,000.00 -$1,069.77
3 $518,718.23 -$592,000.00 -$74,351.54
4 $274,750.00 $18,580.30 $218,978.76
5 $445,495.22 -$381,419.70 $283,054.28
6 $195,115.47 -$613,160.59 -$134,990.85
7 $190,716.30 -$210,580.30 -$154,854.84
8 $186,287.89 -$210,580.30 -$179,147.25
9 $181,830.02 -$210,580.30 -$207,897.52

10 $177,342.52 -$210,580.30 -$241,135.30
11 $172,825.16 -$210,580.30 -$278,890.43
12 $168,277.77 -$210,580.30 -$321,192.95
13 $163,700.14 -$210,580.30 -$368,073.11
14 $159,092.07 -$210,580.30 -$419,561.34
15 $154,453.35 -$210,580.30 -$475,688.28
16 $149,783.79 -$210,580.30 -$536,484.79
17 $145,083.17 -$210,580.30 -$601,981.92
18 $140,351.29 -$210,580.30 -$672,210.92
19 $135,587.95 -$210,580.30 -$747,203.26
20 $130,792.93 -$210,580.30 -$826,990.62
21 $125,966.03 -$210,580.30 -$911,604.89
22 $121,107.02 -$210,580.30 -$1,001,078.17
23 $116,215.70 -$210,580.30 -$1,095,442.76
24 $111,291.86 -$210,580.30 -$1,194,731.20
25 $106,335.27 -$210,580.30 -$1,298,976.22
26 $101,345.72 -$210,580.30 -$1,408,210.79
27 $96,322.99 -$210,580.30 -$1,522,468.10
28 $91,266.86 -$210,580.30 -$1,641,781.53
29 $86,177.11 -$210,580.30 -$1,766,184.72
30 $81,053.51 -$210,580.30 -$1,895,711.51
31 $75,895.83 -$210,580.30 -$2,030,395.97
32 $70,703.86 -$210,580.30 -$2,170,272.41
33 $65,477.36 -$210,580.30 -$2,315,375.34
34 $60,216.11 -$210,580.30 -$2,465,739.53
35 $54,919.87 -$210,580.30 -$2,621,399.96
36 $49,588.40 -$210,580.30 -$2,782,391.85
37 $44,221.49 -$210,580.30 -$2,948,750.65
38 $38,818.88 -$210,580.30 -$3,120,512.07
39 $33,380.35 -$210,580.30 -$3,297,712.01
40 $27,905.65 -$210,580.30 -$3,480,386.66
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Table B6.  Program modeling with $10,000,000 at 5.67% bond rating and 7% interest.  
Program inputs (i.e. program budget, upfront costs) are summarized in Table 1. 
Period Interest Output Balance 

1 $350,000.00 -$332,000.00 $18,000.00
2 $695,860.45 -$192,000.00 $521,860.45
3 $1,037,436.47 -$592,000.00 $967,296.92
4 $549,500.00 $229,160.59 $1,745,957.51
5 $890,990.45 -$170,839.41 $2,466,108.55
6 $390,230.93 -$1,034,321.18 $1,822,018.30
7 $381,432.61 -$421,160.59 $1,782,290.32
8 $372,575.78 -$421,160.59 $1,733,705.50
9 $363,660.05 -$421,160.59 $1,676,204.96

10 $354,685.03 -$421,160.59 $1,609,729.40
11 $345,650.33 -$421,160.59 $1,534,219.14
12 $336,555.55 -$421,160.59 $1,449,614.09
13 $327,400.28 -$421,160.59 $1,355,853.78
14 $318,184.14 -$421,160.59 $1,252,877.33
15 $308,906.70 -$421,160.59 $1,140,623.44
16 $299,567.57 -$421,160.59 $1,019,030.42
17 $290,166.34 -$421,160.59 $888,036.17
18 $280,702.59 -$421,160.59 $747,578.17
19 $271,175.90 -$421,160.59 $597,593.48
20 $261,585.86 -$421,160.59 $438,018.75
21 $251,932.05 -$421,160.59 $268,790.21
22 $242,214.04 -$421,160.59 $89,843.66
23 $232,431.41 -$421,160.59 -$98,885.52
24 $222,583.72 -$421,160.59 -$297,462.39
25 $212,670.54 -$421,160.59 -$505,952.44
26 $202,691.44 -$421,160.59 -$724,421.58
27 $192,645.98 -$421,160.59 -$952,936.19
28 $182,533.72 -$421,160.59 -$1,191,563.06
29 $172,354.21 -$421,160.59 -$1,440,369.44
30 $162,107.01 -$421,160.59 -$1,699,423.02
31 $151,791.67 -$421,160.59 -$1,968,791.94
32 $141,407.72 -$421,160.59 -$2,248,544.81
33 $130,954.73 -$421,160.59 -$2,538,750.68
34 $120,432.22 -$421,160.59 -$2,839,479.05
35 $109,839.73 -$421,160.59 -$3,150,799.91
36 $99,176.81 -$421,160.59 -$3,472,783.69
37 $88,442.98 -$421,160.59 -$3,805,501.31
38 $77,637.76 -$421,160.59 -$4,149,024.14
39 $66,760.70 -$421,160.59 -$4,503,424.03
40 $55,811.30 -$421,160.59 -$4,868,773.32
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Table B7.  Program modeling with $1,000,000 at 6.25% bond rating and 7% interest.  
Program inputs (i.e. program budget, upfront costs) are summarized in Table 1. 
Period Interest Output Balance 

1 $35,000.00 -$332,000.00 -$297,000.00
2 $69,586.05 -$192,000.00 -$419,413.95
3 $103,743.65 -$592,000.00 -$907,670.31
4 $46,250.00 -$147,859.12 -$1,009,279.43
5 $80,574.84 -$547,859.12 -$1,476,563.72
6 $21,976.60 -$280,281.76 -$1,734,868.87
7 $21,452.22 -$44,140.88 -$1,757,557.53
8 $20,925.87 -$44,140.88 -$1,780,772.54
9 $20,397.55 -$44,140.88 -$1,804,515.86

10 $19,867.25 -$44,140.88 -$1,828,789.49
11 $19,334.96 -$44,140.88 -$1,853,595.42
12 $18,800.67 -$44,140.88 -$1,878,935.63
13 $18,264.38 -$44,140.88 -$1,904,812.13
14 $17,726.07 -$44,140.88 -$1,931,226.93
15 $17,185.75 -$44,140.88 -$1,958,182.06
16 $16,643.41 -$44,140.88 -$1,985,679.53
17 $16,099.02 -$44,140.88 -$2,013,721.39
18 $15,552.60 -$44,140.88 -$2,042,309.66
19 $15,004.13 -$44,140.88 -$2,071,446.41
20 $14,453.60 -$44,140.88 -$2,101,133.69
21 $13,901.01 -$44,140.88 -$2,131,373.56
22 $13,346.34 -$44,140.88 -$2,162,168.09
23 $12,789.60 -$44,140.88 -$2,193,519.37
24 $12,230.77 -$44,140.88 -$2,225,429.48
25 $11,669.84 -$44,140.88 -$2,257,900.52
26 $11,106.81 -$44,140.88 -$2,290,934.59
27 $10,541.66 -$44,140.88 -$2,324,533.81
28 $9,974.40 -$44,140.88 -$2,358,700.29
29 $9,405.01 -$44,140.88 -$2,393,436.16
30 $8,833.48 -$44,140.88 -$2,428,743.55
31 $8,259.82 -$44,140.88 -$2,464,624.61
32 $7,684.00 -$44,140.88 -$2,501,081.49
33 $7,106.02 -$44,140.88 -$2,538,116.35
34 $6,525.87 -$44,140.88 -$2,575,731.36
35 $5,943.55 -$44,140.88 -$2,613,928.69
36 $5,359.04 -$44,140.88 -$2,652,710.52
37 $4,772.35 -$44,140.88 -$2,692,079.05
38 $4,183.45 -$44,140.88 -$2,732,036.48
39 $3,592.34 -$44,140.88 -$2,772,585.02
40 $2,999.02 -$44,140.88 -$2,813,726.87
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Table B8.  Program modeling with $5,000,000 at 6.25% bond rating and 7% interest.  
Program inputs (i.e. program budget, upfront costs) are summarized in Table 1. 
Period Interest Output Balance 

1 $175,000.00 -$332,000.00 -$157,000.00
2 $347,930.23 -$192,000.00 -$1,069.77
3 $518,718.23 -$592,000.00 -$74,351.54
4 $231,250.00 $28,704.39 $185,602.85
5 $402,874.18 -$371,295.61 $217,181.42
6 $109,883.01 -$633,408.78 -$306,344.35
7 $107,261.10 -$220,704.39 -$419,787.64
8 $104,629.36 -$220,704.39 -$535,862.68
9 $101,987.75 -$220,704.39 -$654,579.32

10 $99,336.24 -$220,704.39 -$775,947.47
11 $96,674.78 -$220,704.39 -$899,977.09
12 $94,003.34 -$220,704.39 -$1,026,678.14
13 $91,321.88 -$220,704.39 -$1,156,060.65
14 $88,630.37 -$220,704.39 -$1,288,134.67
15 $85,928.76 -$220,704.39 -$1,422,910.30
16 $83,217.03 -$220,704.39 -$1,560,397.66
17 $80,495.12 -$220,704.39 -$1,700,606.93
18 $77,763.01 -$220,704.39 -$1,843,548.31
19 $75,020.65 -$220,704.39 -$1,989,232.05
20 $72,268.01 -$220,704.39 -$2,137,668.43
21 $69,505.05 -$220,704.39 -$2,288,867.78
22 $66,731.72 -$220,704.39 -$2,442,840.45
23 $63,948.00 -$220,704.39 -$2,599,596.85
24 $61,153.83 -$220,704.39 -$2,759,147.41
25 $58,349.19 -$220,704.39 -$2,921,502.61
26 $55,534.03 -$220,704.39 -$3,086,672.97
27 $52,708.31 -$220,704.39 -$3,254,669.05
28 $49,872.00 -$220,704.39 -$3,425,501.45
29 $47,025.05 -$220,704.39 -$3,599,180.79
30 $44,167.42 -$220,704.39 -$3,775,717.75
31 $41,299.08 -$220,704.39 -$3,955,123.06
32 $38,419.99 -$220,704.39 -$4,137,407.47
33 $35,530.09 -$220,704.39 -$4,322,581.77
34 $32,629.36 -$220,704.39 -$4,510,656.80
35 $29,717.75 -$220,704.39 -$4,701,643.44
36 $26,795.22 -$220,704.39 -$4,895,552.61
37 $23,861.74 -$220,704.39 -$5,092,395.27
38 $20,917.25 -$220,704.39 -$5,292,182.41
39 $17,961.72 -$220,704.39 -$5,494,925.09
40 $14,995.11 -$220,704.39 -$5,700,634.37
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Table B9.  Program modeling with $10,000,000 at 6.25% bond rating and 7% interest.  
Program inputs (i.e. program budget, upfront costs) are summarized in Table 1. 
Period Interest Output Balance 

1 $350,000.00 -$332,000.00 $18,000.00
2 $695,860.45 -$192,000.00 $521,860.45
3 $1,037,436.47 -$592,000.00 $967,296.92
4 $462,500.00 $249,408.78 $1,679,205.70
5 $805,748.36 -$150,591.22 $2,334,362.84
6 $219,766.02 -$1,074,817.57 $1,479,311.29
7 $214,522.20 -$441,408.78 $1,252,424.71
8 $209,258.72 -$441,408.78 $1,020,274.65
9 $203,975.50 -$441,408.78 $782,841.37

10 $198,672.47 -$441,408.78 $540,105.06
11 $193,349.55 -$441,408.78 $292,045.83
12 $188,006.68 -$441,408.78 $38,643.72
13 $182,643.76 -$441,408.78 -$220,121.30
14 $177,260.74 -$441,408.78 -$484,269.34
15 $171,857.53 -$441,408.78 -$753,820.60
16 $166,434.06 -$441,408.78 -$1,028,795.33
17 $160,990.24 -$441,408.78 -$1,309,213.86
18 $155,526.02 -$441,408.78 -$1,595,096.63
19 $150,041.30 -$441,408.78 -$1,886,464.11
20 $144,536.02 -$441,408.78 -$2,183,336.87
21 $139,010.09 -$441,408.78 -$2,485,735.56
22 $133,463.44 -$441,408.78 -$2,793,680.90
23 $127,895.99 -$441,408.78 -$3,107,193.70
24 $122,307.66 -$441,408.78 -$3,426,294.82
25 $116,698.38 -$441,408.78 -$3,751,005.22
26 $111,068.06 -$441,408.78 -$4,081,345.95
27 $105,416.62 -$441,408.78 -$4,417,338.11
28 $99,744.00 -$441,408.78 -$4,759,002.89
29 $94,050.10 -$441,408.78 -$5,106,361.58
30 $88,334.85 -$441,408.78 -$5,459,435.51
31 $82,598.17 -$441,408.78 -$5,818,246.13
32 $76,839.97 -$441,408.78 -$6,182,814.94
33 $71,060.18 -$441,408.78 -$6,553,163.54
34 $65,258.72 -$441,408.78 -$6,929,313.60
35 $59,435.50 -$441,408.78 -$7,311,286.89
36 $53,590.45 -$441,408.78 -$7,699,105.22
37 $47,723.47 -$441,408.78 -$8,092,790.54
38 $41,834.50 -$441,408.78 -$8,492,364.82
39 $35,923.44 -$441,408.78 -$8,897,850.17
40 $29,990.21 -$441,408.78 -$9,309,268.74

 

 


