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�Refrigerators and Freezers



1.  General Description: 



	Market Bundle and Technology Description:  Residential refrigerator and freezer efficiency improvements.  These improvements consist of installing measures such as increasing insulation values, and more efficient fans and compressors at the time of manufacturer.  The current federal standards, which became effective for units manufactured after 1993, result in a typical refrigerator that uses about 690 kWh per year, and a typical freezer that uses about 480 kWh per year.  The cost-effective efficiency level reduces consumption to about 480 kWh per year for refrigerators and about 420 kWh per year for freezers, or about and 30 percent and 15 percent improvement respectively.  



	Market Status:  Refrigerators that are 30% more efficient than the current standard are available in a limited model (large, side-by-side, top of the line) due to the actions of a consortium of utilities, called the Super Efficient Refrigerator Project (SERP).  In addition, there was agreement among key manufacturers and environmental interests that the Department of Energy should adopt a 30% efficiency improvement for refrigerators and a 15% efficiency improvement for freezers when the next standard was adopted (scheduled for a 1996 adoption, and 1999 implementation).  Adoption has been delayed by Congress at this time.  

	Energy efficiency ratings are in place and required to be displayed on the retail floor, but earlier research has shown that energy efficiency ranks much lower than other features when consumers are shopping.  There are a few purchasers of large amounts of refrigerators, including the federal government (in the form of various public housing agencies), large multifamily developers and manufacturers of manufactured housing.  





2.  Regional Resource Characteristics:



	Size:  Average Megawatts in Medium Forecast by 2015:  Approximately 100 average megawatts.  Savings will vary by load forecast.  



	Levelized Cost Including All Costs and Benefits:  2.4 cents per kilowatt-hour.



	Benefit-Cost Ratio:  about 1.15.



	Load Shape of Savings:  The shape of the load and the savings are fairly flat throughout the year.  



	Lost Opportunity Resource:  Yes.  Refrigerators and freezers cannot be retrofit with efficiency improvements.  Efficiency changes must be made at the time of manufacture.  The average lifetime is about 22 years, and so the next opportunity to secure the savings in a particular refrigerator is beyond the 20-year forecast horizon.  





3.  Customer Perspective:



	Customer Economic Benefits:  Small savings per month on energy bill.



	Customer Non-Energy Benefits:  None.  Customer will likely not know the refrigerator or freezer is efficient.  



	Likely Customer Action: Likely action is very small portion of overall total potential.  Assumed to be zero.  The level of efficiency envisioned in this bundle would likely not even be available for consumers to purchase if actions by other institutions are not taken.  



�

4.  Utility Perspective: �



	Utility Financial Risk:  Very low risk.  Very little investment and savings accrue to residential core customers.  



	Market Share Impacts:  No impact because no competing fuel alternative.



	“Utility Image” Value:  Low.  Value could be increased if utility positioned itself to use as part of a “green” image.  



	Other Utility System Values:  None.  



	Potential Utility Levelized Cost and First Cost and Lifetime (short life and low capital cost measures will have the least impact on utility revenue requirements):  Very close to 0 cents per kilowatt-hour.  No incentive program is envisioned for this bundle.  Any costs for commenting and participating in U.S.  DOE’s appliance proceedings will be dwarfed by the energy savings.  



Best Guess Utility Levelized Cost = 0 cents/kWh	Utility Cost/First Yr.  kW =  Close to zero 	Lifetime = 22 years



Program would cost very little, but would cause lost revenues.  



	Likely Utility Action:  Very small, assumed to be zero.





5.  Remaining Potential (after utility and customer actions):



	Average Megawatts:  100 average megawatts to be captured 



6.  Prototypical Market Strategies to Capture Remaining Potential: 



	Prototype A: Adoption of more efficient national standards.�



	Description:  This strategy pursues adoption of more efficient national standards through U.S.  DOE’s regular appliance standards adoption process.  The primary tasks involve gathering support and supplying written and oral comments to DOE, and to congress.  Federal standards are the least utility cost, highest kilowatt-hour achievement method.  



	Key Market Barrier(s) Addressed/Targeted:  Lack of the manufacture of efficient products for the most widely used units; fist cost barriers due to lack of production scale economies.  



	Resources Needed (apart from existing utility and consumer efforts):  The resources needed consist primarily of regional level staff devoting one-third an FTE per year over a five to seven year period to help get standards adopted over the next series of DOE revisions.  

	Indirect (staff - professional energy analyst level):		0.33 FTE�

	Indirect (travel, contracts, etc.)				$ 10,000

	Direct Cost (Incentives, rebates, etc.)			$         0

	Estimated Total Cost per Year:				$ 43,000

	Estimated Total Cost for next ten years:			$200,000 to $300,000�

	Full Cost for Region over next ten years if Acquired Directly:	$118,000,000�



	Major Tasks:

		1.  Submit testimony during DOE standards making process

		2.  Solicit support from others, including state energy offices 

		3.  Work with governors and congressional delegations to secure support

		4.  Work with manufacturers, ACEEE, NRDC, etc.  to forge standards agreements



	Major Milestones over Next 5-7 Years:

		Adoption of more advanced efficiency standards for refrigerators and freezers.



	Primary and Supporting Organizations to Help Achieve the Conservation:  U.S.  Department of Energy is key for appliance standards adoption.  Utilities, manufacturers, state energy offices and others will be important as supporting organizations.  These organizations will need to work with the standards-setting process, and present to DOE any information available to them, such as information from the Super Efficient Refrigerator Project (SERP).  Additional support will be needed from the governor’s offices and congressional staff.  





�HIGH EFFICIENCY ELECTRIC WATER HEATERS



1.  General Description: 



	Market Bundle and Technology Description:  Increasing the energy factor of electric water heaters during their manufacture to 0.93 for the typical 52-gallon tank, with corresponding efficiency improvements for other size tanks and place bottom boards under tanks installed in new residences.



	Market Status:  Energy efficient tanks -- 0.93 E.F.  -- are available today.  Their availability has increased significantly over the last 5 years due to extensive utility programs and coordination among utilities to require this level of efficiency in any programs they operated.  

	There is currently a federal standard that mandates a lower level of efficiency as the minimum.  However, U.S.  DOE is currently in the middle of a process intended to review the efficiency level required in the national standard.  The Department of Energy has already received comment on a proposed water heater standard that would adopt heat pump water heaters as the basic electric water heater.  That standard received little support from either water heater manufacturers or electric utilities.  Some believe that as a default, the Department of Energy will propose a standard of 0.93 as the final, instead of a heat pump.  Congress recently prevented the Department of Energy from adopting further efficiency standards in the near term.  

	Bottom boards are simply a square of rigid foam insulation placed under the tank at the time of installation.  At one time, they were sold by water heater distributors and home improvement stores.  This effort envisions plumbers installing them in new houses.  





2.  Regional Resource Characteristics:



	Size: Average Megawatts in Medium Forecast by 2015:  146 average megawatts.  



	Levelized Cost Including All Costs and Benefits:  1.5 cents per kilowatt-hour.



	Benefit-Cost Ratio:  1.7.



	Load Shape of Savings:  Savings are greatest in the winter, but the benefit is small.  



	Lost Opportunity Resource:  Yes.  Needs to be manufactured into the water heaters or the bottom board needs installed when a new tank is placed..  





3.  Customer Perspective:



	Customer Economic Benefits:  Monthly bill savings, but they’re small.  



	Customer Non-Energy Benefits:  None.



	Likely Customer Action:  In the absence of utility incentives or federal standards, only a portion of the new electric water heater market will select high-efficiency tanks.  This is assumed to be 10 percent of the total market or about 12 average megawatts.  Bottom boards are not a well known measure, and it is assumed that consumers won’t widely adopt this measure on their own.  





4.  Utility Perspective: �



	Utility Financial Risk:  Fairly low, as residential customers will be the least likely to leave the system.  



	Market Share Impacts:  Low if a federal standard.  High if utility rebate.  Rebate could encourage customers to remain or choose electricity instead of gas water heating.



	“Utility Image” Value:  Low if federal standards.  Medium if utility rebate, since the customer associates the help with its own utility.  



	Other Utility System Values:  Does help somewhat with winter peak.  



	Potential Utility Levelized Cost and First Cost and Lifetime (short life and low capital cost measures will have the least impact on utility revenue requirements):  In the successful standards case, the levelized cost is zero.  If utilities gave a rebate of $40 for the efficient tank, the levelized cost to the utility would be about 1.2 cents per kilowatt-hour, ignoring any fuel choice effects.  



Best Guess Utility Levelized Cost = 0 cents/kWh	Utility Cost/First Yr.  kW = $0 		Lifetime = 12 years



	Likely Utility Action:  Assume 10 percent of the savings, or 14 average megawatts, are due to utility actions, especially before the Department of Energy standards are adopted, because utilities want to maintain a presence in the water heating market.  Bottom boards could be included as part of utility new construction programs or trade ally efforts with plumbers.





5.  Remaining Potential (after utility and customer actions):      



	Average Megawatts:  121 average megawatts to be captured best by standards and codes.





6.  Prototypical Market Strategies to Capture Remaining Potential:



	Prototype A:  The most promising delivery mechanism to get the increase in tank efficiency would be to increase the federal standards for electric water heaters to 0.93.  This would result in the most comprehensive coverage of efficiency and reduce issues surrounding program effects on water heating fuel choice.  The most promising delivery mechanism for bottom boards is to include a requirement in the plumbing codes to install bottom boards under water heaters in new construction.



	Description:  This strategy pursues adoption of more efficient national standards through U.S.  DOE’s regular appliance standards adoption process.  The primary tasks involve gathering support and supplying written and oral comments to DOE and to congress.  There will be a similar process necessary to get revision of plumbing codes at the state level.  



	Key Market Barrier(s) Addressed/Targeted:  Most new water heaters are bought at time of urgent replacement.  It would guarantee efficient units are available.  It also addresses the barriers in speculation housing.  



	�	Major Tasks:  

		1.  Submit testimony during DOE and state standards setting processes.

		2.  Solicit support from others, including state energy offices.

		3.  Work with governors and congressional delegations to secure support for the standards process

		4.  Work with manufacturers, ACEEE, NRDC, etc.  to forge standards agreements.



	Major Milestones over Next 5-7 years:

		Adoption of more efficient appliance standards for electric water heaters.

		Adoption of state plumbing codes to facilitate bottom boards with new water heaters.



	Primary and Supporting Organizations to Help Achieve the Conservation:  For water heater tanks: U.S.  DOE, water heater manufacturers, state energy offices, electric utilities.

	The primary organizations to help achieve the bottom board requirement would be the state agencies in charge of building code requirements in each of the states.  Supporting organizations would include the state energy offices, the utilities and the Council.  Additional support could come from the primary manufacturers and suppliers of bottom boards.





�EFFICIENT CLOTHES WASHERS



1.  General Description: 



	Market Bundle and Technology Description:  Horizontal-axis clothes washers that save both energy and water.  The horizontal axis design uses much less water since the clothes are cycled through a partially filled drum, rather than an entirely filled drum.  Since hot water use accounts for most of the use of the washing machine, cutting that use can result in dramatic savings.  In addition, new designs of washing machines have the potential to remove more moisture from the clothes by increasing the spin speed.  This is a much more efficient way to remove moisture from the clothes than using warm air in the dryer.  As a result, dryer savings result from the higher moisture extraction.  

	

	Market Status:  Federal appliance standards currently require an energy factor (EF) of 1.18 cubic feet per kilowatt per cycle.  The higher the number, the more efficient the appliance.  Standards in the range of 3 to 3.4 EF are being considered, however, they have been delayed by Congress.  Currently, only imported washers meet an EF of about 3.2.  However, key U.S.  manufacturers are expected to come out in 1996 with a washer that exceeds an EF of 3, and are likely to be 3.25.  In addition, this is the level that manufacturers and environmental groups jointly advocated for the next level of national standard.  Finally, the Consortium for Energy Efficiency is working with utilities, including some from the Northwest, to encourage the production of laundry equipment that meet a level similar to this standard.  





2.  Regional Resource Characteristics:



	Size: Average Megawatts in Medium Forecast by 2015:  166 average megawatts.



	Levelized Cost Including All Costs and Benefits:  0.9 cents per kilowatt-hour.  This counts the full cost of the efficient washing machine and the reduced cost of water use and sewage treatment.  



	Benefit-Cost Ratio:  2.91.  This resource is very cost-effective, when water savings are included.  



	Load Shape of Savings:  Load shape is not significant, although it is thought to be slightly higher in the winter months.  



	Lost Opportunity Resource:  Yes.  These measures must be built into the clothes washer at the time of manufacture.  





3.  Customer Perspective:



	Customer Economic Benefits:  Monthly benefits on electric and water bills, and possibly detergent savings.  



	Customer Non-Energy Benefits:  High.  The washing machine reduces water use, which reduces charges for water consumption and treatment.  It is also easier on fabrics, and may result in less detergent use.  



	Likely Customer Action:  This is a technology that is not widely available to the consumer.  Some consumers will like the non-energy benefits of the technology, others may bridle if the machines are front-loading.  If manufacturers can roll out production of these units and the units are successful, maybe 10 percent of the total market would be adopted by consumers on their own, without utility intervention.  This would be about 17 average megawatts over the 20-year horizon in the medium forecast.  





4.  Utility Perspective: �



	Utility Financial Risk:  Fairly high costs if the program has no downstream benefits such as code changes.



	Market Share Impacts:  Low.  



	“Utility Image” Value:  Medium.  Marketing and education could put utility in good light with customer.



	Other Utility System Values:  Minimal.



	Potential Utility Levelized Cost and First Cost and Lifetime:  Eventually, if the standards are adopted, the utility levelized cost will approach zero.  However, in the near term, utilities are talking about trying to bring these washers to the Northwest market, and educate consumers on their value.  These efforts will be done in partnership with water utilities, the manufacturers, and the Consortium for Energy Efficiency.  If utilities put $120 toward dealer and consumer incentives and marketing, the levelized cost to the utility would be about 2.7 cents per kilowatt.  This accounts for only the immediate benefits of the energy savings, excluding water savings, and does not account for market changes or standards.  



Best Guess Utility Levelized Cost = 0 cents/kWh	Utility Cost/First Yr.  kW = 0	Lifetime = 12 years



	Likely Utility Action:  The benefits of this appliance accrue to multiple parties, of which electric utilities are only one.  It will be hard, in the absence of standards, for electric utilities to ascertain if efficient clothes washers are going into houses with electric or gas water heat.  As a result, likely utility action is probably very small and assumed to be effectively zero average megawatts.  





5.  Remaining Potential (after utility and customer actions):



	Average Megawatts:  149 average megawatts.



	

6.  Prototypical Market Strategies to Capture Remaining Potential:



	Prototype A:  Develop customer interest in the product as an incentive for manufacturers to begin production.  At the same time, work closely with the U.S.  DOE to adopt appliance efficiency standards at the level of a horizontal-axis efficiency.  



	Description:  Accelerate the market penetration of highly efficient clothes washers, and work toward adoption of federal standards.  Employ educational/promotional programs which identify and promote efficient washers that meet the efficiency specifications.  The goal is to increase customer’s awareness of the washers and improve their reaction to horizontal axis machines.  These efforts should enhance existing projects, such as Cleaner Northwest and those by the Consortium for Energy Efficiency, already underway.  Incentives to consumers or manufacturers may be desirable.  In addition, pursue adoption of more efficient national standards through U.S.  DOE’s regular appliance standard adoption process.  



	Key Market Barrier(s) Addressed/Targeted:  Lack of consumer awareness and understanding, lack of the manufacture of the product in high volume, first cost barriers due to lack of production scale economies.  



	Resources Needed (apart from existing utility and consumer efforts):



	Major Tasks:

		1.  Work with Consortium for Energy Efficiency, and Cleaner Northwest to increase consumer awareness.

		2.  Submit testimony and solicit support from others for adopting new standards at the horizontal-axis level.  

		3.  Work with manufacturers, ACEEE, etc., to forge and keep standards agreements.  



	Major Milestones Over Next 5-7 Years:

		Distribution of horizontal axis machines in common retail stores

		Adoption of more advanced efficiency standards for refrigerators and freezers.  	



Primary and Supporting Organizations to Help Achieve the Conservation:  The United States Department of Energy is a key player for adoption of more stringent clothes washer standards.  Manufacturers of the products, environmental and public interest groups, and electric and water utilities will also be key players in developing this resource.  





�COMPACT FLUORESCENT LIGHTS



1.  General Description: 



	Market Bundle and Technology Description:  Compact fluorescent lights in the residential market.

2.  Regional Resource Characteristics:



	Size:  Average Megawatts in Medium Forecast by 2015:  Approximately 47 average megawatts assuming 3 bulbs in 50 percent of the houses by 2015.  This could be significantly higher if these penetrations are exceeded.  



	Levelized Cost Including All Costs and Benefits:  About 2.4 cents per kilowatt-hour.  



	Benefit-Cost Ratio:  1.0.



	Load Shape of Savings:  Savings will track use, which is higher in the winter due to extended darkness.  



	Lost Opportunity Resource:  No.  Once installed, these bulbs last about 5 years.  They substitute for incandescent bulbs, which are replaced frequently.  





3.  Customer Perspective:



	Customer Economic Benefits:  Not large enough to notice in the typical swings of the monthly bill.  



	Customer Non-Energy Benefits:  High in cases where bulb location is hard to reach.  Many customers like the long life of the compact fluorescent, because it reduces the number of times the bulb has to be replaced.  On the other hand, low quality compact fluorescent bulbs have features that consumers don’t like -- for example, flicker and poor color quality.  The envisioned effort would have minimum quality standards for the bulbs.  



	Likely Customer Action:  Market research indicates that consumers start buying these bulbs when their price is about $10 or less.  This effort would bring the retail price, including rebates to about $6.50 per bulb.  Without the program, costs are approximately $15.00 per bulb.  In addition, the program may have an influence over non-participating manufacturers prices.  Without the program, customer action will be limited.  We assume 15 percent by consumers on their own, or about 7 average megawatts.





4.  Utility Perspective: �



	Utility Financial Risk:  Residential customers are typically core customers.  



	Market Share Impacts:  None.



	“Utility Image” Value:  Medium.  Utility identification is on the bulb package that consumers buy.  Can increase the image value by promoting the fact that the utility is part of this effort.  But this is not a one-on-one, utility-with-the-customer effort.  



	Other Utility System Values:  Some utilities are worried about power quality and the effect of compact fluorescent bulbs to negatively impact the utility system.  As a result, utility programs should consider promoting only high-power-factor products.  



	Potential Utility Levelized Cost and First Cost and Lifetime (short life and low capital cost measures will have the least impact on utility revenue requirements):  Approximately 2 cents per kilowatt-hour.



Best Guess Utility Levelized Cost = 1 cent/kWh	Utility Cost/First Yr.  kW = $381/kW 	Lifetime = 5 years



	Likely Utility Action:  Utilities may be convinced that this will help them meet their least-cost planning targets and document attempts at market transformation.  We assume 10-percent savings for market transformation efforts over the next 3-5 years, and an additional 5 percent for the fact that utilities like to use these bulbs in promotions.  This is a total of 7 average megawatts.





5.  Remaining Potential (after utility and customer actions):



	Average Megawatts:  Approximately 33 average megawatts remain.



6.  Prototypical Market Strategies to Capture Remaining Potential:



	Prototype A:  A manufacturer’s “buy-down” is a key strategy for delivering this resource and simultaneously causing market transformation.  This approach (called the “Lightsaver” program) is currently being done cooperatively with the Consortium for Energy Efficiency, in order to send a national message.  



	Description: The buy-down approach entails sending an incentive to the manufacturer (for example $5.00 per bulb) for the regional distribution of compact fluorescent bulbs that meet quality specifications.  Multiple manufacturers compete for the largest share of the utility’s contribution.  This has three key effects:  First, the retailers markup is reduced because the rebate reduces the  price of the bulb at the manufacturing level.  This results in a lower price to the consumer.  Second, because manufacturers compete for utility dollars, they make the best offer possible to the utility, and this brings the cost down.  Manufacturers who choose not to participate in the program will see their products on the shelf for a significantly higher price than participating manufacturers.  This will likely result in a change in non-participating manufacturers’ prices or market offers.  Third, because no rebates are sent to individual customers, utility administrative costs are minimized.  High utility administrative costs have made compact fluorescent light programs, whether rebate or merchandiser checks, not cost-effective in various parts of the country.  



	Key Market Barrier(s) Addressed/Targeted:  Targets high prices due to lack of production of high quality bulbs.  Relieves hassle for the consumer since no rebate form is needed.  Increases the quality of bulbs available.



	Major Tasks:

		Continue the current buy-down approach in the Lightsaver program over the next few years.

		Work with other regions to see if uniform specifications can be used nationwide to send a national message.

		Work on a fixture program to ensure the longevity of compact fluorescent bulb replacements.

		

	Primary and Supporting Organizations to Help Achieve the Conservation:  Primary drivers in this case are utilities.  Because of the regional nature of this market, a buy-down cannot be done unless utilities in the region cooperate, which is becoming increasingly difficult.  Supporting organizations include manufacturers and the Consortium for Energy Efficiency.  



�RESIDENTIAL WEATHERIZATION



1.  General Description: 



	Market Bundle and Technology Description:  The target market of this effort is to improve the thermal shells of existing single-family and multifamily dwellings through retrofitting insulation, and installing air infiltration control measures and more efficient windows.

	

	Market Status:  Utilities have been operating residential weatherization programs for over a decade.  The measures are well known, and there is generally an infrastructure available to deliver the conservation.  This package includes more energy efficient windows than has been delivered in the past.  Some programs have been fairly high cost in the past, but have delivered significant customer benefits.  



2.  Regional Resource Characteristics:



	Size: Average Megawatts in Medium Forecast by 2015:  It is estimated that approximately 27 average megawatts of cost-effective conservation potential remains to be secured in existing single and multifamily dwellings.  An additional 20 to 25 average megawatts of conservation potential is available from retrofitting more energy efficient windows, although this measure is not regionally cost-effective based on its energy savings value alone.



	Levelized Cost Including All Costs and Benefits:  The total resource cost of the conservation in the existing residences is 1.6 cents per kilowatt-hour.  This cost is lower than the historically observed cost for weatherization program savings because fewer measures are cost-effective under projected avoided costs than have been installed in the past.



	Benefit-Cost Ratio:  This resource has a benefit-to-cost ratio of 1.7



	Load Shape of Savings:  The savings from this resource occur predominantly during the late fall, winter and early spring.  Consequently, the shape of the savings follow the regional load shape.



	Lost Opportunity Resource:  This resource is not a lost-opportunity.  Conservation savings in existing dwellings can be captured at any time over the next 20 years.





3.  Customer Perspective:



	Customer Economic Benefits:  Assuming retail residential electric rates remain at roughly 5.0 cents per kilowatt-hour, the package of measures that are regionally cost-effective has a simple payback to consumers of just over six years.  



	Customer Non-Energy Benefits:  Consumers have historically been willing to contribute to the cost of retrofitting their homes.  In particular, many have paid the additional cost of installing prime replacement windows in lieu of storm windows.  This indicates that they perceive some “non-energy” value associated with retrofitting their home with newer windows and additional insulation.



	Likely Customer Action:  Surveys conducted in Oregon indicate that perhaps as many as 25 percent of consumers in single-family homes have added some insulation or installed more energy efficient windows on their own, outside of utility programs.  These surveys where conducted after a  period repeated and substantial retail rate increases.  Therefore, given the current forecast of flat electricity prices, it is not clear that these survey results have much predictive power.  On the other hand, given the substantial improvement in window technology over the last five years, it is anticipated that more consumers will chose to retrofit their windows than in the past.  This measure was not identified as regionally cost-effective (under the assumption that it had no non-energy value).  Multifamily buildings are must less likely to be upgraded unless the owner’s perceive enhance “rentability” or resale value.  Consequently, 20 percent of total potential in single family dwellings and 15 percent of the total potential in multifamily buildings was assumed to be developed by consumers on their own.  Half of these resources were assumed to come from the installation of replacement windows and half from the installation of cost-effective insulation measures.  This translates into a total of 5 average megawatts for the traditional retrofit measures and 5 average megawatts for the window replacements.





4.  Utility Perspective: �



	Utility Financial Risk:  Utility investments in weatherization can present either high or low financial risk, depending upon how the program is operated.  Utilities that offer consumer loans for weatherization incur very low financial risk.  Those that offer grants are at much greater financial risk if the consumer decides to switch fuels or (in the future) switch utilities.  



	Market Share Impacts:  The development of this resource tends to mitigate consumer fuel switching.



	“Utility Image” Value:  The development of this resource has traditionally be perceived as having very high “utility image” value.  



	Other Utility System Values:  See discussion under load shape impacts.

	

	Potential Utility Levelized Cost and First Cost and Lifetime (short life and low capital cost measures will have the least impact on utility revenue requirements):The costs below assume utilities can secure the conservation at a 50 percent cost sharing with their customers.  With a low or zero interest loan program, utility costs are primarily in the form of administrative expenses and audit expenses which are assumed to cost approximately $200 per house.

		

	Best Guess Utility Levelized Cost = < 0.8 Cents/kWh;  Utility Cost/First Yr.  kW =$1,200;  Lifetime =45 years 



	Likely Utility Action:  Over the near term (next five years) it is anticipated that local utilities, particularly public utilities, will continue to offer weatherization services to their customers.  If the pace of residential weatherization is anywhere near that observed in 1992 and 1993,  virtually all of the remaining electrically heated homes in the region will be retrofitted by the year 2000.  However, this pace is not expected to be sustained.  Therefore, it has been assumed that approximately 60 percent of the remaining potential (15 average megawatts) will be developed by utilities by the year 2000.





5.  Remaining Potential:  



	Average Megawatts:  7 average megawatts for the traditional program and 15 to 20 average megawatts for the window replacements.



6.  Prototypical Market Strategies to Capture Remaining Potential:



	Prototype A: In the near term (next five years), it is anticipated that local utilities will continue to offer weatherization services to their residential customers.  It is also anticipated that the level of participant cost-sharing will increase.  In order to capture the remaining megawatts, utilities could focus some of their weatherization efforts on targeting customers who use large amounts of electricity for space heating, rather than take them on a first-come, first-served basis.  



	Key Market Barrier(s) Addressed/Targeted: Utility programs have historically help consumers understand what is cost-effective to install, and helped them overcome classic capital cost barriers.  In addition, these programs have helped the utility-customer relationship.  



	Major Tasks:

		Continue to offer weatherization assistance, whether information, loans or grants.  

		Target customers with the largest space heating bills.



	Primary and Supporting Organizations to Help Achieve the Conservation:  Utilities will continue to be the primary “developer” of this resource.  To the extent that federal and state “low income weatherization” assistance programs remain in place,  the organizations that administer these programs will also help secure the available conservation.





�NEW MANUFACTURED HOUSING



1.  General Description: 



	Market Bundle and Technology Description:  The target market is electric space heat conservation in new manufactured housing through improvements to their thermal envelopes beyond the 1994 revisions to the Department of Housing and Urban Development’s (HUD) energy efficiency standards.



	Market Status:  The region’s utilities and the manufactured housing manufacturers made great strides in producing efficient manufactured houses through the Manufactured Housing Acquisition Program (MAP).  Utilities largely paid the cost of manufacturing houses to meet efficiency levels, and all manufacturers produced was the efficient units.  This effort was partially responsible for the revisions to HUD’s energy efficiency standards.  The MAP program has ended, but some promotion and certification activities have continued.  The region’s electric utility industry is providing limited financial support to the state energy offices in Idaho and Washington to provide design review and quality control oversight.  This support is expected to terminate as the manufacturer’s in those two states incorporate the Super GOOD CENTS specifications into their HUD-approved quality assurance manuals and practices.  Oregon has already completed this transition and is self-funded from fees paid by manufacturers.  In addition to the financial support being provided to the state energy offices, some utilities are also operating marketing programs for Super GOOD CENTS, and a limited number are providing consumers with financial incentives.  The Northwest’s manufactured housing industry, in cooperation with Bonneville is using Super GOOD CENTS as part of its own advertising campaign.  Currently, all manufacturers are continuing to build the vast majority of their electrically heated homes to Super GOOD CENTS standards.

	

2.  Regional Resource Characteristics:



	Size: Average Megawatts in Medium Forecast by 2015:  Total technical potential in the Council’s medium forecast is estimated to be 110 average megawatts.  Assuming that an 85 percent market penetration rate can be sustained between 1997 and the year 2015, this would result in roughly 94 average megawatts of conservation.



	Levelized Cost Including All Costs and Benefits:  The total resource cost, including 20 percent administrative cost is estimated at 2.2 cents per kilowatt-hour, assuming a 45-year measure life, 4.75 percent discount rate and 15-year financing.  



	Benefit-Cost Ratio: This resource has a benefit-to-cost ration of 1.2



	Load Shape of Savings: This resource produces the majority of its savings during the heating season.  Consequently, it provides both capacity and energy benefits.



	Lost Opportunity Resource: This is a lost opportunity resource because the levels of efficiency needed to satisfy the Super GOOD CENTS standards cannot be economically retrofitted.



3.  Customer Perspective:



	Customer Economic Benefits:  The Super GOOD CENTS package is a “break even” to  good investment for consumers.  In a worst-case scenario, a consumer who finances the purchase of a new manufactured home at 10 percent interest over 15 years would “break even” each month.  That is, the increased mortgage would be offset by reduced energy costs.  Consumers who can claim the mortgage interest as a tax deduction, or who can secure more attractive financing, will be financially better off.  That is, the consumer will do better than “break even” each month.



	Customer Non-Energy Benefits:  Homes that meet the Super GOOD CENTS standards automatically qualify for energy-efficient mortgage programs.  This enables buyers to secure financing more easily.  Also, in all of Oregon, and in some localities in Washington, manufactured homes meeting the Super GOOD CENTS standards are permitted to be sited in any area of a city or county that permits other similar single-family housing.



	Likely Customer Action:  Consumers appear to be purchasing Super GOOD CENTS manufactured homes, largely without utility financial incentives.  However, it may be too soon to tell if this market will be sustained during “tougher” economic conditions.  Prior to introduction of Super GOOD CENTS or the regional Manufactured Housing Acquisition Program (MAP), there was an insignificant penetration of homes built with this level of efficiency.





4.  Utility Perspective: �



	Utility Financial Risk:  This resource presents exceedingly small financial risk to utilities, because it is not anticipated that they will need to invest in much additional capital,



	Market Share Impacts:  New manufactured housing is predominantly electrically heated.  Although it did appear that the MAP did result in some increased electric market share, that program’s termination ended any direct financial inducement to use electric heat.  It is not anticipated that ongoing efforts by manufacturers and retailers to promote Super GOOD CENTS  will result in major fuel share impacts because gas-heated homes can also be built to the same standards.



	“Utility Image” Value:  Local utilities, by supporting the Super GOOD CENTS program, have been able to enhance their image with customers.  Surveys of consumer satisfaction with Super GOOD CENTS homes indicate that they are viewed as “high quality.”



	Other Utility System Values:  See load shape discussion.



	Potential Utility Levelized Cost and First Cost and Lifetime:  Evaluations of the MAP done for Bonneville indicated that the direct utility cost of the program, not including its market transformation impacts was less than 2.0 cents per kilowatt-hour.  The values below assume that the region’s utilities in aggregate invest $500,000 each year in Super GOOD CENTS (or other) advertising in order to sustain the market transformation and that this results in annual savings of 5 average megawatts.  It is also assumed that utilities pay for this advertising out of current year’s rates (i.e.  do not capitalize the cost).

		

	Best Guess Utility Levelized Cost = 0.6 mills/kWh� 	Utility Cost/First Yr.  kW =$100	Lifetime = 45 years



	Likely Utility Action:  Utilities appear to be prepared to sustain their involvement in this market due to its low cost and high customer “image” value.  It remains uncertain whether the “image” benefits of Super GOOD CENTS and other similar consumer-oriented marketing programs will be supported in a more competitive utility market.





5.  Remaining Potential:  



	Average Megawatts:  94 average megawatts; all of which may be acquired if the currently observed market impacts are sustained.



	

6.  Prototypical Market Strategies to Capture Remaining Potential:



	Prototype A:  Collect the pertinent data to watch the market for energy efficient manufactured housing to determine if penetration of the efficient units drops.  Support industry efforts to promote efficient manufactured housing and to help ensure independent certification of the efficiency of the houses.  If a significant decline occurs in the penetration of energy efficient manufactured homes, then intervene to bolster the visibility and manufacture of the efficient homes.  



	Description:  The remaining space heating conservation in new manufactured housing has a good probability of being accomplished as a result of past and current market transformation efforts being supported by Bonneville, several investor owned and many public utilities, the state energy offices and the manufactured housing industry itself.  It appears that as a consequence of the Manufactured Housing Acquisition Program (MAP), industry and consumer expectations regarding the “standard” energy efficiency package have been changed.  The  manufactured housing industry has now adopted the MAP energy standard and is marketing it under the Super GOOD CENTS trademark, both independently and cooperatively with the electric utility industry.  



	Key Market Barrier(s) Addressed/Targeted:  The initial MAP program overcame the barrier that many manufacturers were not producing the efficient units.  At the same time, consumer and retail sales awareness was raised which meant that the energy efficiency package became the standard unit.  This approach would support current promotion and certification efforts and then wait to see what the current market will produce before taking significant further action.  



	Major Tasks:

		1.  Continue to promote energy efficient manufactured houses to increase consumer awareness and support manufacturer’s production.

		2.  Continue certification of energy efficient units.  

		3.  Collect the necessary data to monitor the sales of energy efficient manufactured houses to determine if  penetrations are decreasing, increasing, or remaining stable.

		4.  Consider further intervention if penetration rates decrease.  



	Primary and Supporting Organizations to Help Achieve the Conservation:  Three groups are currently supporting efforts to achieve this conservation: 1) the region’s electric utility industry, 2) the region’s manufactured housing industry and 3) the state energy offices.



�MEASURES BEYOND CODE



1.  General Description: 



	Market Bundle and Technology Description:  Residential space heating conservation measures beyond current codes/practices for new buildings.  These include advanced framed walls with R-21 high density insulation, R-22 foam block below-grade wall insulation and R-30 under floor insulation (outside of Washington state).

	

	Market Status:  These measures are all commercially available and demonstrated to be applicable to new housing.  The goal is to increase their installation in new housing.  



2.  Regional Resource Characteristics:



	Size: Average Megawatts in Medium Forecast by 2015:  The cost-effective regional potential from these measures is approximately 31 average megawatts.



	Levelized Cost Including All Costs and Benefits:  The R-22 foam block below-grade wall insulation has a negative levelized cost compared to the cost of R-19 below-grade wall insulation, because it is used as both the concrete form and the final insulation.  The R-21 advanced framed wall has a levelized cost of approximately 1.5 cents per kilowatt-hour over an R-19 framed wall.  The R-30 under floor insulation has a levelized cost of approximately 2.5 cents per kilowatt-hour over the cost of R-25 under floor insulation.



	Benefit-Cost Ratio:  The R-21 advanced framed wall has a benefit-to-cost ratio of 1.9.  The R-30 under floor insulation has a benefit-to-cost ratio of 1.1.  The R-22 foam block below-grade wall insulation, since it has a negative first cost, has an “infinite” benefit-to-cost ratio.



	Load Shape of Savings:  These measures save energy during the heating season, and thus provide both regional energy and capacity benefits.



	Lost Opportunity Resource:  These are lost opportunity resources, because it is not physically possible or cost-effective to retrofit them.



3.  Customer Perspective:



	Customer Economic Benefits:  These savings have simple payback periods exceeding seven years.  However, assuming their cost is mortgaged they produce a positive cash flow for a consumer in the first year.



	Customer Non-Energy Benefits:  None.



	Likely Customer Action:  It is not anticipated that consumers will request that builders to include these measures in new construction.



4.  Utility Perspective: �



	Utility Financial Risk:  Historically utilities have been willing to offer financial incentives to consumers/builders for adoption of more energy-efficient building practices.  This practice is unlikely to continue in a  more openly competitive market.  



	Market Share Impacts:  The additional cost and/or differences in current construction practices associated with these measures would somewhat reduce market share of electric space heating if the measures were only applicable to electrically heated homes.



	“Utility Image” Value:  These measures  have low “utility” value, because they are unlikely to be perceived as having large benefits for consumers over current codes/practices.



	Other Utility System Values:  See discussion under load shape.



	Potential Utility Levelized Cost and First Cost and Lifetime:  While the R-22 foam block insulation has a negative first cost, the other two measures have low levelized cost to the region because they have long lifetimes.  If utilities were to support adoption of these measures in code revision processes, their cost could zero.  The values below assume that utilities offered very limited financial incentives (e.g., they agreed to pay the consumer’s increased downpayment up to 20 percent) for the measures.

		

	Best Guess Utility Levelized Cost = 0.4 Cents/kWh	Utility Cost/First Yr.  kW =$550	Lifetime = 70 years



	Likely Utility Action:  It is unlikely that utilities will promote the adoption of these measures either through programs or in codes.  As a stand alone program, they would likely be too expensive to administer.  If offered in conjunction with other measures, such as space-heating heat pumps, it may be possible to secure a limited amount of market penetration.  





5.  Remaining Potential:  



	Average Megawatts:  31 average megawatts.  It is assumed that none of this resource will be developed without further market invention.



6.  Prototypical Market Strategies to Capture Remaining Potential:



	Prototype A:  Update state codes in their normal cycle.  



	Description:  These measures represent small incremental improvements to the residential energy codes now in place in the states of Oregon and Washington and in numerous jurisdictions in Idaho.  Because they represent minor improvements, they are best delivered through the normal code update processes.  As a group, the savings from these measures are unlikely to support the administrative cost of operating any type of utility program, unless the measures are offered in conjunction with other conservation services.



	Key Market Barriers Addressed/Targeted:  Lack of information on the part of the homeowner and/or builder.  Owner/renter problem.  



	Major Tasks: 

		Prepare materials to demonstrate that cost-effective.

		Work in the processes of the four states to update energy codes.



	Primary and Supporting Organizations to Help Achieve the Conservation:  Potential allies in the adoption of these measures might include the product suppliers, particularly of the R-22 foam blocks.  Electric utilities, to the extent that they see some potential for securing equivalent codes for all fuels may also support code revisions.  State energy offices will have an interest in looking at the savings and code changes.  





�SUPER WINDOWS IN NEW RESIDENTIAL HOUSING



1.  General Description: 



	Market Bundle and Technology Description: Residential, New construction.  Super Efficient Windows (U<0.25).  



	Market Status:  The U.S.  Department of Energy, (DOE) under the 1992 Energy Policy Act, is to promote the adoption of a national voluntary testing and certification program for windows and other fenestration products.  In 1992, the National Fenestration Rating Council (NFRC) established Standard 92-101, which helps standardize the testing of windows so they can be fairly compared across manufactures.  The most energy-efficient windows that are now commercially available, when tested under NFRC 92-101, have U-values (a measure of heat conductivity) below 0.25 Btu/sq.  ft/hr/oF.  Oregon and Washington currently require 0.4 Btu/sq.  ft./hr/(F.  



2.  Regional Resource Characteristics:



	Size:  Average Megawatts in Medium Forecast by 2015:  Total technical potential for “super windows” will be significantly related to the number of new electrically heated homes and multifamily buildings constructed and the number of existing electrically heated homes that undergo remodeling during the planning horizon.  In the medium forecast the total achievable potential in new single and multifamily buildings is approximately 80 average megawatts, of which 50 average megawatts is in new single-family housing.  Use of  “super window” technology under the delivery mechanism outlined below would likely be limited to the new single-family market.  This estimate assumes that this technology achieves an approximately 10-percent market share until the year 2000, and then grows in use at a rate of 10 percent each year thereafter until reaching a final market penetration of 80 percent in 2010.  Were this market adoption path to occur, the potential electricity savings to the region would be 25 average megawatts in the medium forecast.  Roughly the same magnitude of savings could be achieved if codes were adopted to improve the thermal efficiency of windows in both new single-family and multifamily dwellings to a maximum U-value of 0.35 in the year 2000.  



	Levelized Cost Including All Costs and Benefits:  “Super Windows” (U<0.25) have a total resource cost of slightly less than 28 mills/kwh when compared to windows with U-values of 0.35.  For comparison, the Oregon and Washington energy codes reference standard for windows requires a U-value of 0.40 or less.



	Benefit-Cost Ratio:  Using the cost of current commercially available windows with U-values below 0.40, and assuming $5.00 per kilowatt-year of capacity benefit, “super windows” have a benefit-to-cost ratio of approximately 1.0.  



	Load Shape of Savings:  The electricity savings produced by “super windows” occur primarily in the winter months, offsetting the need for space heating.  However, because of the multiple coatings, the windows can be tuned to reduce solar gain if a distributing utility finds summer capacity offsets to be more valuable.



	Lost Opportunity Resource:  From a societal perspective the failure to adopt “super window” technology in new construction and in housing remodels where windows were being replaced would create a lost opportunity resource.  It is unlikely that windows in new construction or those installed as part of a remodeling project would be replaced during the next twenty years.  However, it should be noted that “super windows” are cost-effective when compared to the region’s avoided cost when amortized over a 15-year period and minimum 40-year measure life.  Consequently, there is some risk that an alternative technology could appear that would be more economical prior to the point where the benefits of investing in “super windows ” outweigh their increased upfront cost.



3.  Customer Perspective:



	Customer Economic Benefits:  At the present cost of “super windows” in new construction, and assuming an 8-percent, 30-year mortgage, with 10 percent down and 5 cents/kilowatt-hour electricity cost,  new home buyers would see a slightly lower annual after-tax cash flow (principal, interest, taxes, insurance and energy ) if they purchased a home with “super windows” compared to one with windows with U-values of 0.35 or 0.40.



	Customer Non-Energy Benefits:  These windows have three non-energy benefits that may be highly valued in niche markets.  First, they have very low sound transmission properties.  This makes them valuable for mitigating noise pollution problems near airports, freeways and other their applications (such as high-density housing developments and high-end single family residences) where noise attenuation is needed or highly desired.  Second, due to their low heat transmission rate, they have an interior surface temperature that is much warmer that standard single or dual-paned glass.  Consequently, in applications where large glazing areas are desired for aesthetic reasons, these windows can provide greater occupant comfort.  Finally, because these windows typically employ two or more special coatings to selectively accept or reject different wave lengths of light, they can be designed to dramatically reduce the “bleaching” effect that ultraviolet sunlight  has on carpets, curtains, furniture and other materials.  This capability can be marketed as a way to increase the useful life of home furnishings, while saving energy and money and not having to draw the curtains.  



	Likely Customer Action:  Consumers, especially in limited niche markets, may chose to adopt “super window” technology primarily due to its non-energy benefits.  Due in large part to the efforts of  electric energy interests ( Bonneville, state energy offices, environmental groups and utilities), the window market in the Northwest has undergone a major transformation in less than a decade, converting from over 90 percent aluminum frames with clear glass to over 90 percent vinyl frames with coated glass.  It is unlikely that the pace of this transformation can be maintained without conscious efforts to market the non-energy benefits of “super windows” along with their energy savings.



4.  Utility Perspective: �



	Utility Financial Risk:  There are two financial risks a utility may face if it makes investments in “super windows” in either a new home or one undergoing remodeling.  These risks are that the customer may switch to an alternative fuel source for space heating or to an alternative electricity provider.  If either of these two actions occur prior to the utility amortization of its investments, the savings produced by the investment could be considered “stranded.”  If a utility were to finance its investments in “super window” savings out of current rates (i.e.  expense, rather than capitalize the cost) it could substantially reduce its financial exposure.



	Market Share Impacts:  The magnitude of  utility financial incentives, conditions of the offer, and other measures that may be marketed along with “super windows,” could result in a greater portion of new homes with electric heating.  Utility programs targeted at encouraging the use of “super windows” in major home remodels might also result in the retention of larger market share for electric heating.  



	“Utility Image” Value:  A utility, by providing objective consumer information on both the energy and non-energy benefits of “super windows” could enhance its image with its customers.  Historically, consumers have trusted utility recommendations regarding the costs and benefits of alternative energy efficiency improvements.  The offer of objective information can be viewed as “value added” compared to other energy purveyors.



	Other Utility System Values:  Savings from the installation of “super windows” can reduce space conditioning (heating and cooling) demands.  The “busbar” reduction in demand in January  from the installation of  windows with U-0.25 compared to windows with U-0.35 is estimated at about .25 kilowatt-hour per residence.



	Potential Utility Levelized Cost and First Cost and Lifetime:  Under the assumption that utilities would be willing to pay 20 percent of the installed cost of this measure, their levelized cost would be



	Best Guess Utility Levelized Cost = 3 mills/kWh	Utility Cost/First Yr.  kW =$550	Lifetime = 60 years



	Likely Utility Action:  It is unlikely that utilities will promote the adoption of these measures either through programs or in codes.  As a stand-alone program, they would likely be too expensive to administer.  If offered in conjunction with other measures, such as space-heating heat pumps, it may be possible to secure a limited amount of market penetration.  





5.  Remaining Potential:  



	Average Megawatts:  80 megawatts of potential if 85 percent of all new electrically heated residences starting in 1997 and beyond could be captured.  However, a more reasonable estimation of an adoption ramp would deliver 25 average megawatts.



	

6.  Prototypical Market Strategies to Capture Remaining Potential:



	Prototype A:  Use a three pronged approach to capture the savings from super windows:  1) influence the windows in new construction and retrofit; 2) promote the advantages of super widows to consumers; and 3) consider incorporating super windows into building codes.  



	Description: The widespread adoption of more energy-efficient windows could be accomplished through a three-element market transformation venture.  The first element would be to promote the use of “super windows” in any utility programs that are aimed at influencing the energy efficiency of new construction (e.g.  Super GOOD CENTS) or that provide recommendations and/or incentives for retrofitting windows in existing homes.  This might be done by collaboratively agreeing on a uniform maximum U-value as a program specification.  The objective of this element is to create a market presence  (i.e.  establish contractor/builder and supplier knowledge of the availability of such windows) through utility promotion/incentives.  Standardizing the “utility program accepted” U-value for windows also sends a clear signal to manufacturers as to the type of product required to gain access to the support of utility promotion and incentives.  



	The second element of this venture would involve collaborating with The U.S.  Department of Energy, national and regional window suppliers to develop marketing materials that promote the advantages of “super windows,” to consumers.  This promotion would seek to emphasize not only these windows’ superior energy efficiency, but their other benefits, particularly thermal comfort and low sound transmission (the same physical properties that lock the heat in also lock the noise out), and ability to reduce fading caused by ultra violet light.  NFRC is already working on developing a window labeling program to improve consumer information on the economic benefits of  more efficient windows.  



	The third element of this venture,  revising building/energy codes to incorporate “super windows” is contingent upon the degree to which the market adopts the technology based largely on its non-energy benefits.  If these benefits appear to be moving the market to “super windows,” the incorporation of this technology into standards/codes may be met with resistance.  Until clear evidence exists that demonstrates that the energy-savings benefits for consumers of “super windows” are substantially better than “break-even,” it is unlikely that such measures can or will be adopted as codes or standards.



	Key Market Barrier(s) Addressed/Targeted:  Lack of volume production of the super windows.  Lack of consumer awareness of the benefits of super windows.  



	Major Tasks:  

		Incorporate super windows in new home programs, and in recommendations on the retrofit market.

		Work with U.S.  DOE and others to develop marketing materials informing consumers about the benefits of super windows.

		Work with distributors to develop a broader market for the windows.

		Track the market for super windows.  

		Work in the codes process to incorporate super windows once they have become more commonplace.  



	Primary and Supporting Organizations to Help Achieve the Conservation:  There is no obvious group outside of government energy/environmental agencies and environmental groups that would perceive the adoption of  “super window” technology as in their economic or political self interest.  However, window manufacturers who perceive that they can capture some market share by producing products that are encouraged by utility programs and incentives are likely trade allies.  
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� While the term “utility” is used here, it should be interpreted to include energy service companies or other private companies that might have an interest in pursuing this particular market bundle.  

� If federal standards are not possible, there may be other alternatives, such as working through large purchasers of refrigerators, to achieve some of the savings.  These are not described here.  

� This assumes some efficiencies from the person following DOE standards for other products, such as water heaters, at the same time.  

� Assumes an average fully loaded cost of $100,000 per FTE.

� Number of new refrigerators and freezers from 1999 to 2006 times their incremental cost, plus 20% administration.

� While the term “utility” is used here, it should be interpreted to include energy service companies or other private companies that might have an interest in pursuing this particular market bundle.  

� While the term “utility” is used here, it should be interpreted to include energy service companies or other private companies that might have an interest in pursuing this particular market bundle.  

� While the term “utility” is used here, it should be interpreted to include energy service companies or other private companies that might have an interest in pursuing this particular market bundle.  

� While the term “utility” is used here, it should be interpreted to include energy service companies or other private companies that might have an interest in pursuing this particular market bundle.  

� While the term “utility” is used here, it should be interpreted to include energy service companies or other private companies that might have an interest in pursuing this particular market bundle.  

� Based on the utilities’ current advertising, licensing and certification support payments.  These costs are expected to be picked up by the industry in the near future.

� While the term “utility” is used here, it should be interpreted to include energy service companies or other private companies that might have an interest in pursuing this particular market bundle.  

� While the term “utility” is used here, it should be interpreted to include energy service companies or other private companies that might have an interest in pursuing this particular market bundle.  
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