NEET WORKGROUP #3 HIGH IMPACT INITIATIVES – RESIDENTIAL SUBGROUP

This document provides an overview of residential energy consumption in the Pacific Northwest and initial development of three potential, high-priority high impact initiatives:
· Plug Loads

· Behavioral 

· EE Financing

Regional Residential Profile

The Pacific Northwest (NW) region covers the states of Washington, Oregon, Montana and Idaho. The NW consumes roughly 5% of the total residential electricity in the country, based on 2006 statistics from EIA
.  Current electricity consumption by residential customers in the region is about 8,000 aMW in 2008 and is projected to grow to 10,000 aMW by 2020
.

Figure 1. Residential Load Forecast
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The percentage of total NW residential consumption in each of the states is shown in Figure 2.  Over half of the regional residential consumption occurs in Washington.  Percentage of consumption by state closely aligns with the number of customers shown in Figure 3. Of the 5.4 million households, over half are located in Washington, followed by Oregon, Idaho and Montana.

Figure 2. Percentage of Regional Consumption by State
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Figure 3. Residential Customers by State
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Average consumption by state is similar across states except in Montana, where consumption is over 20% lower than the average in the other three NW states.  (Figure 4) Prices in Montana are higher in the other states as shown in Figure 5.

Figure 4. Average Annual Residential Consumption by State
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Figure 5. Average Residential Electric Price by State
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Total residential electricity consumption is broken down by end-use in Figure 6. Space heating and water heating each account for about one-quarter of the residential electric energy consumption. Lighting is the next most significant use of electricity. Together, appliances account for 20% of total electric consumption while electronics represent an additional 10% of usage.
Figure 6. Energy Consumption by End-Use in 2008
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Nearly 70% of electric consumption occurs in single-family homes, one-quarter in multi-family and the remaining amount in manufactured housing. (Figure 7)

Figure 7. Residential Consumption by Housing Type
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The 151 regional utilities are comprised of cooperative, public, investor and federally owned utilities.  Over half  (56%) of the regional electric sales are made by the XX IOUs. 

More on: 
Equipment saturation

Fuel shares

Efficiency shares

Historical achievements

Regional efficiency potential

Plug Load Program
Overview
Plug Load refers to the various home and office electronics that are not considered major appliances and are that are not normally addressed by other conservation measures; Plug Loads include: computers & printers, televisions, set-top boxes (DVD players, cable TV/Satellite Receivers), small electronics chargers (cell phones & Ipods, PDAs), microwaves, kitchen appliances, space heaters, etc.

Based on ECOS estimates
, 20-25% of residential and 10-15% of commercial loads are plug loads, and that 3-4 billion plug load devices are in use in the US.  These figures present a large market opportunity for conservation and efficiency.  According to a 2006 EIA report, this represents roughly 1,500 – 1,900 aMW of energy
.  According to a 2007 McKinsey report, commercial and residential electronics are the least costly energy efficiency measures available.  

Plug load efficiency opportunities may involve new technology, behavioral shifts through education and increased performance standards.  As a region we can encourage the production and selling more efficient, smarter technologies, yet we must also educate consumers about options and the impact of their buying decisions as well as how to properly use the technology.  A regional effort will have a better chance of success because it will provide consistent regional messaging, reach a broader audience, create bargaining power with retailers and manufacturers and performance rating agencies (Energy STAR and MEPS), and  economies of scale.
Target markets served
Plug loads apply mostly to residential and commercial consumers.  Office spaces have high plug loads due to the use of photocopiers, telephone systems, computers and monitors, printers and other small electronics.  Households have a similar profile, but with a higher concentration of clustered items such as stereos, television, video equipment (cable boxes, video games, etc.), computers and accessories (routers, speakers, MP3 players).  Both sectors consume during peak hours, with most household plug load consumption occurring in the evening hours.  Plug load profiles will likely be correlated with disposable income up to a certain threshold; commercial plug loads are expected to be more flat throughout the day.  
The primary focus of this concept paper is to discuss the types of activities that may be considered for a regional approach to address technology, behavior and policy related to plug loads.  The discussion should address producers, retailers and end consumers, and opportunities with regard to production, promotion, qualification and education of plug loads.  
End-uses/Measures Included 

Potential measures will apply to manufacturers, retailers and consumers of plug loads, and will be technical (product based) and behavioral in nature.  End consumers, for example, can only make buying decisions based on the options that they are presented (at a store, for example), and based on information that they are given.  This presents an opportunity to educate the public about the advantages of energy efficient electronics and to encourage them to ask for these items when making purchase decisions.  Retailers have the ability to influence end consumers’ decisions, but their motive is mostly financial; offering financial incentives for retailers and distributors to sell Energy STAR appliances, for example, will help shift the market.  And finally, producers are most likely to producer that which they can sell in abundance and that which returns greater profit, therefore financial  incentives would be appropriate here as well.  A regional effort could also make headway in defining standards that are more stringent than Energy STAR.  

A good marketing strategy that increases consumers knowledge of energy efficiency will result in increased demand for energy efficient technologies.  If this is executed in conjunction with incentives for manufacturers and retailers to produce and sell energy efficient technologies, some considerable momentum can be created in the marketplace which will hopefully lead to further innovation.  

Possible Plug Load Measures

Active Load Reduction –directed at production and sales channel

· Lower wattage appliances (TVs, LCD screens, use of LEDs, etc.)

· Smart appliances (e.g. a TV that turns the screen off when nobody is in the room)

· Wattage saving accessories for other appliances (motion detection switches)

· Monitoring devices to provide real time usage data (Kill-a-Watt, whole house systems, home automation)

· Rebate only the highest performing units.

· Remove most inefficient units from market.  (TV recycling)

Passive (“Vampire”) Load Reduction – directed at production and sales channel

· Integrated Technology (monitors/TVs with sleep modes, etc.)
· Accessories (Smart Strips that “unplug” accessories upon trigger/signal)
· More efficient power supplies (computers, video games, home audio systems, set top boxes)
· Promote only most EE units - same as above

Education – directed at end consumer
· Education about actual consumption; published kWh/year for all appliances.  

· Online Calculator, Plug Load Consumption

· Regional Best Practices resource savings; website?

· Dispel the notion that:  new = efficient

Behavioral

· Programming Guide – how to program equipment (sleep modes, use of smart strips, etc.)

· Published guide about savings potential (online calculator?)

· Monitoring products (kill-a-watt, online calculator for plug loads, etc.)

· Published guide to energy efficient products (& retailers)

Other Regional Activity

· Direct install - hardware(power strips…)

· Direct education/install - (program monitor/TV sleep modes, etc.  Hands on, in home instruction for the less tech-savvy consumer) 
· Plug Load Hotline

· Lobby for more stringent standards

· MEPS – too low standard

· Energy STAR standards too low for some products (e.g.: computer monitors, home audio
)

Size of savings potential

Potential savings calculations have yet to be performed for plug loads.  Many technologies and conservation approaches are currently under development by various manufacturers and utilities and the economic potential estimates are not released.  However, considering estimated size of the regional plug load market, efficiency gains of 10% - 30% could save between 150-560 aMW.
Roles & responsibilities throughout the region

Regional coordination will allow for a comprehensive understanding of the market, research collaboration  consistent messaging and economies of scale. This may include conducting pilots or focus groups to determine “tipping points” for how incentives influence behavioral patterns for retailers and consumers, and it may also involve challenging manufacturers to impose higher performance standards for the products allowed onto the markets.  Retailers and producers may be more willing to work with a regional group with common objectives rather than several utilities each with their own goals.

Lessons learned & best practices

Challenges to implementation/wide-scale deployment

Agreeing upon consistent messaging may clash with internal messaging conventions or restrictions for individual utilities.  If necessary a 3rd party could help to facilitate, or even administer, an educational campaign or a rebate campaign – similar to PECI and Washwise. 

Ensuring that new technologies are replacing old ones rather than simply adding to the overall load will be a challenge.  This is similar to concerns about refrigerators entering the secondary market, and may end up following a similar path.  
Resource requirements for successful deployment

If a regional Plug Load effort proceeds, considerable time and input would be required from the various utilities for designing successful programs.  Depending on the scope of the task, 3rd party implementers may be enrolled to implement programs, which will require monetary outlay from the various utilities (or regional entities) involved in the effort.  Marketing and education will have significant associated expenses as well.  At this point it is too early to have cost effectiveness calculations that would provide savings per dollar, but with further research and discussion these figures will be attainable.  
Risk analysis

In the near term there is little at risk to continue to discuss opportunities associated with Plug Loads.  Early estimates indicate that there is a major opportunity for gains in energy efficiency through technology and behavior.  Causing a market shift may be too large a task for any single utility, which is why a regional effort is appropriate – to maximize impact while sharing the risk and effort.
Measures of success

Plug load successes will be partially quantifiable; tracking of sales of efficient technologies with inherently lower consumption will be straightforward, but behavior related savings will require proper education on the part of the consumer and will be difficult to quantify.  
Energy Efficiency Financing

How concept meets key criteria

Energy Efficient Financing (EE Financing) provides the financial capital for energy efficiency which is often necessary due to the long term payback for many EE measures due to low energy costs in the Northwest. Given the net present value of money, most potential energy efficient participants would prefer spending that money elsewhere. If financing could be put in place that does not require a large upfront infusion of cash for participants, it could provide for the opportunity for much more energy efficiency measures implemented in the Northwest. For largest impact, this measure would need to be implemented throughout the Northwest.

Target markets served

Energy Efficient Financing has the ability to target sectors across the residential market; low (and near low) income, existing construction, new construction and multifamily.  

Another target market that this concept would need to include is the financial markets as partners in order to provide the financing necessary to implement this concept. Benefits: lower energy bills, carbon mitigation, ties to utilities and communities.  

End-uses/measures included 

Any measure that has a significant upfront cost in order to implement would be a key target for energy efficient financing.

Focusing on the shell and heating equipment on the home provides the best long term and largest impact on energy savings for the region.

From a legislative level, there will have to be policy to align local, state and regional energy efficient mandates to energy efficient financing and allow those government/private sector links. By reducing energy costs could help make it easier for mortgage holders to meet their loan payments.

Depending on the carbon legislation from the new administration, there is an opportunity for the financial backers to claim carbon mitigation based on their funding, this could have significant value in the future.

This is a platform for many different types of energy efficient improvements. To help quantify, the workgroup suggests that certain benchmarks are developed (level of efficiency, benchmarks such as ENERGY STAR) and tie the interest rate to these levels (the more efficient, the lower the interest rate). This allows more efficiency measures to be included in the financing. Also tying the loan to the point of sale financing and wrap it into the principal loan of the home.

Another option is to use utility rebates to buy down points or the interest rate on loans for energy efficiency measures implemented. This is another way to make the financing more attractive to potential participants.

If local or state taxation agencies can be involved, energy efficient measures applied to a home could be paid off through the property taxes that home pays with the loans originated from the government and the payback through higher assessed values and associated taxes for the home (see attached Boulder, CO case study).

Size of savings potential

There remains much unknown about the true savings potential of various approaches. Conducting pilots is recommended at this point until more is known about the amount of energy savings that can be attributed through influence of financing and the acceptance by potential participants. There is a need to conduct pilots which demonstrate real efforts and quantified savings, in order to determine best practices and lessons learned. 

Roles & responsibilities throughout the region

We suggest a regional approach to compare best practices among utilities and financial institutes and to include other research efforts currently being conducted. We would also look to local, state and regional governments across the region to compare current and past efforts. This would include conducting pilots, and comparing shared results. One logical next step would be the creation of an energy efficient financing program design forum that meets on a quarterly or bi-annual basis to compare notes on pilot efforts and gain knowledge of the outcomes to influence further efforts. This is envisioned to be a voluntary group comprised of those utilities, financial institutes, regional organizations and government representatives that desire to participate in or conduct pilot efforts, whose goal is to share information and push forward the energy efficient financing platform.    

Who takes which roles and the shape of the organization is yet to be determined. There are efforts currently underway, and more under consideration for 2009, which would benefit from the ability to receive regional input on the outcomes and future direction for such efforts.  As a region we can begin to identify which devices, approaches and methods work and justify regional participation in the concept. Once a method is identified and validated to have participants and associated savings, consideration for a regional promotion or incentive can be discussed among the potential interested regional groups.

Lessons learned & best practices

The purpose of a regional energy efficiency financing forum would be to determine best practices and share lessons learned. The team would look nation wide at other programs over the past several years that have implemented or attempted to implement financing programs tied to energy efficiency to learn lessons and best practices that could be applied to a program that potentially can be rolled out throughout the Northwest.

More investigation as to why other financing programs have not worked in the past.

Challenges to implementation/wide-scale deployment

The largest impediments to wide-scale implementation of a behavioral program are not much different from most wide-scale efforts; the diversity of utility policies and practices across the region, the current economic status of the nation and the financial industry. It would also have to be connected to a large region wide program to provide the implementation of the concept. There is a chance that this could become too big and complicated so simplicity of the program must be a focus so it can be easily grasped as a concept by homeowners, realtors and the building community.

Resource requirements for successful deployment

Resource requirements will vary depending on the effort. It would need enough cooperation from the region to implement a full scale pilot. Regional legislative buy-in or other public sector participation would be required. Big regional lending institutions will be necessary to roll this out. 

Risk analysis

Given the state of construction and the economic uncertainty currently in the nation, this could fail due to lack of capital. This may also tie up resources that could be used elsewhere such as research and evaluation of potential new programs. A regional approach might allow pooling of funds to minimize risk. 

Measures of success

· Total energy saved

· Broad participation across the region, including stakeholders such as lenders or realtors

· Consumer awareness and participation 

Behavioral Program Opportunities

How concept meets key criteria

Behavioral change is one of the untapped areas of energy efficiency and remains a relatively unexplored resource. But with the advent of technologies and a smarter grid system, there exists opportunities to assess the savings potential of behavioral based programmatic approaches to energy savings.

Target markets served

While efforts to identify and quantify how behavioral energy savings may be achieved there’s no arguing that opportunity exists in all sectors—Commercial, Industrial, and Residential—to use mechanisms to influence consumption patterns and overall energy use. The primary focus of this concept paper is to discuss the kinds of activities that may be considered for a regional approach to address and influence behavioral energy consumption patterns in residential consumers. This particular area of research among the energy efficiency industry is rather undeveloped and there remains much unknown about the quantification of the level of savings that can be attributed to any particular effort.  The general premise of programs in this arena is that with the appropriate knowledge-base and feedback, a consumer can and will change lifestyle patterns for the purpose of reducing energy consumption to reduce costs and affect environmental benefits. 

Another underlying assumption that needs further research in order to better target and influence programs in this area is an understanding of the motives that entice a consumer to reduce consumption.  Is it the pure dollar savings in their energy bill, the sense of contributing to the mitigation of global warming, or the knowledge and understanding of energy end-uses that lead a customer to take actions to reduce consumption? One innovative approach used by Positive Energy is to let a customer know how much energy they used compared to other similar households. In limited pilot applications, this approach has shown measurable savings effects.  

End-uses/measures included 

Measures in this particular area include physical devices that provide consumers with feedback on energy consumption, such as:

· Blue Line PowerCost™ Monitors,

· the Energy Orb

· the Energy Detective, 

· Kill-a-watt meters, 

· Other custom computer programs, 

· Smart thermostats, and 

· Other devices that have a display that conveys to a consumer the level of energy consumption of either a particular end use device or the whole house usage by a particular fuel. 

Currently there are more devices that identify electrical consumption over gas consumption so a key area of potential target for behavioral programs is likely plug load devices. 

Another behavioral area is energy education and how a consumer’s usage may differ by delivery energy consumption information which would educate on the kinds of changes that may be incorporated to reduce a home’s overall energy consumption.  Educational information may vary from low-cost/no-cost measures, such as door sweeps and caulking windows, to major measures and their potential to reduce a home’s usage. The most cost-effective approach to energy education is to combine the actual education with direct-install devices that may be included to offset the cost of delivering the education by providing reportable energy savings.  Some examples are seminars where aerators are provided, or energy kits by mail with informational pieces as well as compact fluorescent light bulbs.  

Some regional utilities are using web based energy analysis tools which allow a consumer to enter their home’s profile into a website and receive information back about their home’s energy usage, either based on their actual utility data or average information for their home’s profile. These tools provide suggestions for how to reduce the home’s energy consumption and give examples of potential energy savings from these measures, for example what the new energy usage would be if the consumer insulated the home, or replaced old appliances with new energy efficient models. Apogee and Nexus both have online analysis tools that are used throughout the nation by various utilities for to educate their customers on their home’s energy usage and to help them identify the best opportunities for improvement. Funding a similar tool on a regional basis could be considered.  Additionally there are free web based tools made available by DOE and EPA that could be incorporated into a website to inform and educate consumers, enticing them to take action to change their energy usage.   

An important target segment for energy education beyond high-use customers is the K-12 audience, the energy users of tomorrow. Innovative approaches in this sector range from plays and skits that call out statistics of energy use and emphasize sustainable choices, to kits used within the classroom for students to conduct self audits on their own homes. One such effort is currently underway at the Energy Trust of Oregon, which targets 6th grade students. Each student in participating classrooms receives a kit containing CFLs, water saving devices and a workbook to educate and guide the student as they document the energy savings by replacing incandescent lamps with compact fluorescents, and high flow water devices with low flow devices. Other devices are included such as a bag to measure water flow, toilet leak detection tablets, and a thermometer to test fridge and water temperatures. These kits cost approximately $50 each and are delivered in a turn key approach by Living Wise, www.getwise.org.

Size of savings potential

There remains much unknown about the true savings potential of various approaches. Conducting pilots is recommended at this point until more is known about the amount of energy savings that can be attributed through influence of feedback and education. There is a need to conduct pilots which demonstrate real efforts and quantified savings, in order to determine best practices and lessons learned. One of the goals of pilot activities is to determine the level of energy savings potential derived from behavioral change. 

Roles & responsibilities throughout the region

We suggest a regional approach to compare best practices among utilities and to include other research efforts currently being conducted. This would include conducting pilots, and comparing shared results. One logical next step would be the creation of a behavioral program design forum that meets on a quarterly or bi-annual basis to compare notes on pilot efforts and gain knowledge of the outcomes to influence further efforts. This is envisioned to be a voluntary group comprised of those utilities and regional organizations that desire to participate in or conduct pilot efforts, whose goal is to share information and push forward the behavioral savings platform.  As the Smart Grid space takes shape, this forum would be a logical venue for pilots into Smart Grid digitally connected home and appliance efforts.  

Who takes which roles and the shape of the organization is yet to be determined. There are efforts currently underway, and more under consideration for 2009, which would benefit from the ability to receive regional input on the outcomes and future direction for such efforts.  As a region we can begin to identify which devices, approaches and methods work and justify utility participation in the behavioral feedback realm. Once a device or method is identified and validated to have savings, consideration for a regional promotion or incentive can be discussed among the potential interested utility groups.

Lessons learned & best practices

The purpose of a regional behavioral forum would be to determine best practices and share lessons learned. The Regional Technical Forum is undertaking a research effort to conduct a plug load study within the region which might also provide input as to the best opportunities to target particular devices for a behavioral program. November 16-19, 2008 the American Council for an Energy Efficient Economy is holding the 2nd annual conference on Behavior, Energy & Climate Change (BECC), a national event that is well suited to inform on the current status of energy efficiency program efforts across the nation which are targeted at linking energy consumption with behavior and climate change. 

Challenges to implementation/wide-scale deployment

The largest impediments to wide-scale implementation of a behavioral program are not much different from most wide-scale efforts; the diversity of utility policies and practices across the region, as well as different weather and avoided costs cause the inability to design a one-size-fits-all program. However, individual pilot efforts which achieve local goals could be shared with the region for consideration of deployment in other areas. This would provide a good foundation to work from in a regional forum approach.

Resource requirements for successful deployment

Resource requirements will vary depending on the effort. Educational efforts in the workshop format are probably the least costly to conduct, however the actual savings that can be accounted for with such are minimal. Energy kits have actual savings that can be accounted for depending on the documentation of the installation of devices, but the costs are more significant. At approximately $50 per kit, a classroom of 25 would cost $1,250. 

Risk analysis

The largest area of uncertainty is the actual percentage reduction in energy usage associated with a particular feedback device that has no history of quantitative methods to determine savings. Some approaches do have determined savings that can directly be attributed, such as direct install devices in energy savings kits. Clearly, the most significant risk is the investment in an approach that does not achieve proven savings. However, if no one tries an approach to determine savings, the untapped potential will remain unknown. A regional approach might allow pooling of funds to minimize risk. 

Measures of success

Specific measurements to determine success are primarily associated with each particular effort and the implementer’s goals. Obvious measurements include the percentage of energy savings reduction, number of participants, diversity of participation, actions taken, installation rates and other quantifiable metrics. Surveys are also a method to determine change in behavior based on participant response to well structured questions, thus an evaluation of impacts may be determined. 

� Data derived from: � HYPERLINK "http://www.eia.doe.gov/cneaf/electricity/esr/esr_sum.html" ��http://www.eia.doe.gov/cneaf/electricity/esr/esr_sum.html�. 2006 Electric Sales and Revenue


� Preliminary residential forecast – Northwest Power and Conservation Council 6th Power Plan.


� Calwell, Chris. PowerPoint: “Plugging the Savings Gap: How Efficient Plug Loads Can Contribute to Your Program Portfolio”. 21st Annual E Source Forum & Exhibit, September 21-25, 2008.  Downloaded from E Source website.


� � HYPERLINK "http://www.eia.doe.gov/cneaf/electricity/esr/esr_sum.html" ��http://www.eia.doe.gov/cneaf/electricity/esr/esr_sum.html�.  Based on 20-25% of 2006 total regional consumption of 69.5k MWh, or 7,519 aMW, for WA, OR, ID and MT.


� Calwell, Chris, ECOS,  September 21-25, 2008.
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