Bridging the Gap:  Addressing Lack of Capital and “Split Incentives” Barriers to Energy Efficiency Investments Directed Towards Low-Income Households

Developed by San Francisco Community Power

Executive Summary 
Over the past half-decade SF Power has implemented a series of field studies and direct service programs that, in part, examined how to address a lack of capital and split incentives (i.e., landlord owns energy using equipment; tenant pays the utility bill) as a barrier to adoption of energy-saving technologies by low-income households and small businesses.  Based on this work, the nonprofit proposes that San Francisco develop a system of third-party ownership of appliances in tenant-occupied spaces, as anchored by “small box” energy efficiency retail stores located in low-income communities.  
Under this approach, SF Power, acting as a residential and small business energy services company (ESCO), would package available utility, municipal, and federal incentives and offer energy-efficient equipment, with a focus on low-income families, renters, and small businesses.  The ESCO’s capital and overhead costs could be paid for through municipally-provided low-cost financing, existing subsidies, and by capturing a portion of the resulting energy savings, either through direct payments from tenants, or through an arrangement with the landlord or utility.

The small box outlet would display energy and water efficient appliances; provide one-stop shopping, including bundling of subsidies and programs; fully staffed by previously un- or underemployed community members trained in household and small business conservation.  Warranties would include proper equipment maintenance for maximum efficiencies, which would support local employment and provide for greater life-cycle benefits.  Distribution accounts for roughly half the cost of new appliances.  By creating community environmental "spokespeople" with relationships with local residents and families, and bundling together available subsidies and other income generating or resource-saving opportunities (e.g., participating in emerging carbon markets) a small box retail outlet could reduce distribution expenses while prompting economic development and job opportunities for hard-pressed communities.

The small box ESCO approach would create a number of benefits from a variety of perspectives.  For example:

· Societal:  Reductions in energy use and associated lower polluting air and greenhouse gas emissions; economic activity and employment generated by appliance sales and services, as well as lower utility expenditures.
· Property Owners:  Lower appliance service costs, including decreased risks of failure and higher long-term rents.  
· Renters:  Lower utility bills; better appliances.
Market Context and Need 
There’s a widely known gap between the availability of cost-saving energy-using technologies and what’s actually found in homes and small businesses.
  That is, energy users rely on a large number of appliances, electronic equipment, and lighting that, if replaced by efficient models, would reduce their utility bills sufficiently to pay for new equipment within reasonable time periods.
  In addition to saving money – which would likely be circulated in the community, prompting renewed economic activity – proper retirement and replacement of inefficient equipment would act to avoid polluting air and greenhouse gas emissions, and spur green job creation.  
This “engineering gap” is particularly the case for low-income households and small businesses, which tend to depend on older, inefficient equipment.
  And this gap is present even after years of utility- and government-sponsored interventions to encourage the retirement of inefficient equipment.  For example, SF Power has found that up to one-fifth of refrigerators located in low-income San Francisco households could be cost-effectively replaced (i.e., induce positive net present value), resulting in utility bill reductions and lower power plant-related polluting air and greenhouse gas emissions.

The persistent presence of uneconomic technology in low-income households is due to a number of factors, including:  

· Lack of access:  Low-income communities have limited access to nationally-branded appliance retailers, or even small appliance stores that sell energy efficient models.  Instead appliance stores that sell used, inefficient, equipment are common.
· Lack of capital.  The persistence of old equipment and appliances is partially due to a lack of capital to purchase replacement models.  A new efficient commercial refrigerator may cost a few thousand dollars; an efficient residential appliance could demand $500 or more.  An efficiency purchase may pay-off quickly in terms of reduced operating expenditures, but low-income families don’t’ have enough cash or credit to make the investment.  
· Split incentives.  In cases where the energy-using equipment owner is different than the party responsible for paying the associated utility bill, there’s little incentive to replace equipment as a means to lower utility expenditures (e.g., the renter pays the utility bill, but the property owner owns the appliances). 

Strategy and Theory of Change 
ESCOs provide comprehensive energy-related services – bundling financial and technical elements – to building owners, with the objective of saving energy and reducing associated costs.  While there are multiple ESCO business models, providing an array of services under different types of contractual agreements, a few key elements are common to most of them.  ESCOs often offer an energy efficiency performance contract, under which a defined level of efficiency benefits must be verifiably achieved, with specific penalties if these improvements don’t materialize.  Other ESCO services include energy audits, which provide an assessment of a facility’s energy-related performance and identifies potential infrastructure and equipment upgrades; and financing.
There are a wide range of ESCO contract arrangements that reflect a variety of stakeholders, including building owners, financial institutions, utilities, and governments.  Three contracting approaches are typical, as follows: 

· Guaranteed Savings.  A facility owner accepts the financial obligation to install energy efficient devices, typically with the ESCO’s assistance. The ESCO guarantees that an agreed upon energy savings will occur, and reimburses the owner if the savings don’t materialize.  Under this approach the ESCO accepts the performance risk while the owner takes on the finance risk. 
· Shared Saving.  An ESCO finances the project, accepting the risk, but shares in the savings resulting from energy use reductions (see Figure 1).  The debt is serviced energy savings and other ancillary services it provides to its clients.
· Chauffage.  More common in Europe, the ESCO takes a comprehensive role in providing energy services for a facility, from arranging access to energy supplies to demand-side management (DSM). The ESCO may also take ownership positions in energy infrastructure and equipment. 
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Figure 1: Typical ESCO Reallocation of Funds

The residential ESCO market is largely underdeveloped, due to a number of barriers to successful adoption of energy efficiency and conservation practices in residential settings. A significant factor is the potentially high transaction costs required to service these customers
. Other barriers include that the length of the performance contracts are often longer then the investment horizon for many households; and even though efficiency projects may be cost-effective opportunity costs can be high.

These problems could be addressed through the creation of an ESCO that utilizes a Chauffage form of contractual arrangements (see Figure 2).  The ESCO would act as the performance guarantor and as the energy provider to a pool of residents under contract.
  This approach would enable the ESCO to bundle users and qualify for more appropriate tariffs with more attractive rates.  The ESCO could also bundle utility subsidies to provide additional cost savings.  As with commercial and industrial ESCOs, performance improvements are critical to the success of a residential ESCO.

An important element for a residential ESCO would be to provide improved, timely, and educational services to residents about their energy use.  This could be accomplished by the establishment of small box retailers, staffed by community members trained by the residential ESCO.  The small box stores would develop new sales channels, generating income through equipment sales and refurbishment and educational services, which in turn could be paid for in part by ESCO service fees.  
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Figure 2:  Possible residential ESCO model 

The participants’ responsibilities, benefits and risks are shown below.

	Participant
	Responsibility
	Benefits
	Risks

	ESCO
	Negotiate contracts with all parties. Provide demand management services.

M&V

Identify and implement resource-saving opportunities for residential energy users.
	Achieve cost savings to obtain positive cash flow.
	Poor savings rate. Resident payment risk. 

Equipment costs.

Small box store productivity.

	Utilities
	Provide electricity service.


	Fewer customers to bill. Potentially effective DSM model.


	Fewer billable customers.

ESCO credit risk

	Building Owners
	Agree to release responsibility for electric appliances
	Increased property value.

Increased liquidity Higher rent potential
	Loss of control over energy-using equipment

	Residents
	Pay bills regularly
	Lower energy bills. Newer appliances.
	Appliance service sub par.

	Financial Institutions
	Provide financing
	Participate in development of new business model
	ESCO credit risk

	Small Box Retailer
	Develop and maintain relationships with residents. Distribute appliances and case manages households.
	Create  new equipment distribution network
	High service costs. 

Low equipment sales.


Current Operating Model 
For the past decade SF Power has developed and implemented a series of energy and water conservation programs oriented towards low-income families and small businesses.  Core program elements include training and employing individuals from the communities being served; local-sourcing whenever possible; and developing long-term relationships with project staff and participants.  The programs tend to have one to three year cycles, and, virtually all of them have been subjected to formal evaluations that indicate they cost-effectively achieve their goals.  In 2009 alone, SF Power’s small business demand-response program demonstrably reduced electricity use by seven megawatts; and the nonprofit identified more than 2,000 water-wasting toilets in San Francisco, to be replaced by high efficiency models.  

Although SF Power’s programs provide replicable models, to date few of them have been adopted in other jurisdictions.  The ESCO model is in part an attempt to develop a fully exportable program framework – similar to car sharing – that can be quickly and effectively implemented in multiple-jurisdictions.  

Organization 


Founded in 2001, SF Power has provided energy and water conservation services to more than 20,000 low-income families and small; businesses, reducing clients’ energy use by in excess of 10 megawatts, with concomitant bill savings.  SF Power currently operates throughout the San Francisco Bay Area, and is governed by a five member board.
  SF Power’s management team includes the following individuals:

Steven Moss has substantial experience developing and leading community-based economic development projects, including a $1 million pilot project examining low income household’s willingness to temporary reduce their electricity use to help lower demand for locally polluting power plants; and a multi-million dollar project examining whether a group of small businesses could effectively change the timing and level of their electricity use.  In addition to serving as SF Power’s Executive Director, Steven is also the publisher of the Potrero View, an Adjunct Lecturer in the Public Administration Program, San Francisco State University, and a Budget Advisor for the Office of Technical Assistance, U.S. Treasury Department.  He has a Masters of Public Policy from the University of Michigan, Ann Arbor, and a B.S. in Conservation of Natural Resources from the University of California, Berkeley.

Paul Liotsakis has worked in the area of sustainable economic and community development for more than a decade.  He has lead education, environmental, and economic development projects in Papua New Guinea, Haiti, Greece and San Francisco. As SF Power’s Associate Director he has led the implementation of innovative energy efficiency, emerging technologies and demand-response programs focusing on low income families and small businesses. In addition to working with SF Power, he is a member of Mayor Newsom's Clean Technology Advisory Council, an instructor at the Bayview Business Resource Center and the owner of Small Village Enterprises, a specialty food and international consulting business specializing in micro-enterprise development.  Paul has a BA in Politics from the University of California, Santa Cruz and an MBA from the Presidio School of Management. 

Richard White will lead the project’s risk management efforts. Richard is an Energy Economist with more than a decade of experience as an analyst and project manager. Currently at the Lawrence Livermore National Lab, Richard develops economic models in support of various U.S. Department of Energy and other federal and state programs. Previously, at the Lawrence Berkeley National Lab, Richard developed cost/benefit and energy use models used in the development of air-condition, lighting, and transformer appliance standards.  Prior to his work as an Energy Economist, Richard founded and ran a small company that manufactured light rail vehicles. Richard has B.A. in Physics from Hampshire College and an M.S in Engineering Economics Systems and Operations Research from Stanford University.

Scaling Plan 

The creation of a successful residential ESCO faces a number of challenges.  This new business model will likely require two or three years of operation to validate its effectiveness and profitability, and to obtain widespread acceptance by key stakeholders. A pilot program would help provide the stability required for this model to develop its resources and expertise, and to demonstrate its effectiveness.  

The pilot would consist of the following:

(1) The creation of a small-box store in a low-income neighborhood, and recruitment/training of store and ESCO staff.  The store would display energy and water efficient items available for order; easy access and case management of all available efficiency subsidies; and modest appliance and other energy using equipment repair, installation, and refurbishment services, staffed my graduates of efficiency training programs.
  
(2) The development of the third-party approach.  This would include payment terms and associated process; services provided; contingency plans (e.g., in case of default or delinquency), participant responsibilities, and other protocols.
(3) Direct recruitment and installation of energy efficient refrigerators in 1,000 rental units in single-family homes and multi-unit buildings.  The specifications of the type of refrigerators eligible for replacement would be determined (e.g., age; model; direct measurement) and widely distributed in the communities of interest.  Applicants could submit their requests at the small-box store, supplemented by community based marketing efforts.  Through this process agreements with the tenant/landlord to provide refrigerator service, including how energy use will be determined during the performance period, would be executed.  Kill-o-Watt or similar meters would be installed to determine actual electricity use by specific appliances, and household-specific Pacific Gas and Electric Company bill data would be obtained for use in post-pilot evaluation.
(4) Provision of other energy-saving measures.   The small-box store would offer a range of appliances and equipment, including washer/dryers, dishwashers, heating units, lighting, sensors, timers, and power strips, bundled with available subsidies and action-oriented educational materials.  The goal would be to provide one-stop, case managed, and user-friendly access to energy-saving technologies.
(5) Evaluation, with an emphasis on financial sustainability. The evaluation would examine tenant and landlord acceptance of the third-party model; the effectiveness, as well as strengths and weaknesses, of the small box outlet; actual energy efficiencies achieved; and benefit-costs and cost-effectiveness.

The pilot program will result in energy use reductions associated with the provision of energy efficient refrigerators, as well as the ancillary efficiency services provided through the small-box store.  Direct benefits can be calculated based on the number of refrigerators replaced under the pilot, and the anticipated per-appliance energy savings. Additional, less predictable, savings would be associated with provision of other energy-saving measures through the small box outlet.  Conservatively estimated benefits are indicated in Table 1. 

TABLE 1

Annual Savings Associated with Replacing 1,000 Inefficient Refrigerators in Low-Income San Francisco Households

	Annual NPV Savings, Refrigerators
	$117,507

	Annual NPV Savings, Ancillary Measures
	$9,585

	Delivered Refrigerator Cost
	$300,000

	Annual Energy Saving, Refrigerators (kWh/yr)
	343,665

	Annual Energy Savings, Ancillary Measures (kWh/yr)
	28,034

	Capacity Saving (kW)
	42

	Annual CO2 Saving (tons/yr)
	259


Financial Plan 

Total pilot costs are estimated to be $1.13 million over three years.  The pilot generates revenue from a variety of sources, primarily from refrigerator sales. The ESCO small box store has a 33 percent markup for refrigerators; less then a traditional appliance retailer. Landlords receive a reduced purchase price as an incentive to participate in the program.   Additional income is generated through shared energy savings on the tenant side, with tenants paying half of their savings on a quarterly basis.  Another income source will be utility rebates and carbon credits.  In addition to these revenue sources, another $650,000 is required for startup costs, including developing an efficient community based supply chain, training energy auditors – though this cost may be absorbed by existing programs – building an efficient billing system, assessing customer preferences, profiles and risks, and defining a scalable market strategy.
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