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"How to keep the pipeline full of energy efficiency innovations for use in the Pacific Northwest." 
Recommendation:

· There is a need for a regional body to “manage/coordinate” emerging efficiency technologies and solutions activities and portfolio.
· There must be dedicated funding of approximately $8 to $10 million/year and dedicated staff to focus on emerging energy efficiency technologies and solutions.
· There must be a long-term continued effort for this regional body to be fully effective.

·  A regional fund must be governed by a regional board.

· The scope is fuel neutral, and the following definition is the focus of the effort: An emerging technology or solution, not in common use, that promises a quantifiable increase in efficiency of energy use, production, or distribution as seen by end-use customers in the Region.
· The Region must accept that efforts to develop emerging technologies and solutions need a long term view and commitment.   The current measurement paradigm of pure cost effectiveness and benefit cost tests are barriers for this effort and should not be explicitly applied.

· This should be done with an eye to the PNW needs while in conjunction with and leveraging work in the region and beyond, such as in California, DOE and the national labs, and internationally.

The workgroup was not able to reach a strong consensus on a recommendation of who the organization should be. It came down to two organizations for this role; Bonneville Power Administration (BPA) and the Northwest Energy Efficiency Alliance (NEEA). Both have expressed interest and have experience in advancing emerging technologies.
Problem Statement:
The region’s collective energy efficiency goals depend on a continuous pipeline of commercially available new energy efficiency technologies, practices and solutions.  The region has not made significant investments over the last 15 years in emerging technologies in favor of more near-term projects. The focus has been more on annual savings achievements that are cost effective. In addition, recent successes with CFLs, clothes washers, windows, and other technologies and practices that are still paying dividends have hidden the pipeline problem.
One of the guiding questions for the Northwest Energy Efficiency Taskforce was to examine what efficiencies/benefits could be gained by considering action at a regional level. The question the workgroup addressed is: would there be efficiencies/benefits for a coordinated regional approach to keeping the pipeline full of energy efficiency innovations for use in the Pacific Northwest?
Rationale:
Conservation supply grows significantly when regionally coordinated resources are applied to latter stage Research and Development (see:  Gordon, Eckman, Grist, and Garth, 2008, ACEEE).   Examples include:  

· Field testing and demonstration efforts in the 1980’s and early 1990’s led to current energy codes for residences.   

· Efficiency R&D helped develop initial horizontal axis washer products, which led to the co-creation by the appliance and efficiency industries of a market for efficient washers and a series of increasingly efficient washer products.  

· A recent pivotal regional product is leading to an improved dry bulb sensor for economizers for rooftop cooling.   This is a major breakthrough for commercial cooling efficiency, but, because it was funded by “passing the hat” among efficiency organizations, it took three years to collect funds and initiate the research.   

· Funding for the current field demonstration of ductless heat pumps in homes was a significant burden on regional relationships and staff time because of the lack of dedicated funding for this project and the lack of an established and orderly process for joint development of these projects.   

An established Emerging Technologies fund with dedicated funding, staff and an established portfolio management system including a process for selecting projects will allow more technologies and solutions to commercialize at a faster pace with increased impact and enhanced customer satisfaction. Additional benefits of the region “pooling” funds includes; leveraging individual investment and spreading risk associated with longer-term emerging energy efficiency technologies and solutions.
Background:
The Process

62 regional participants
 signed up for workgroup 2, with average attendance of 20 per meeting/conference call.  Since late July, the workgroup has utilized a process whereby issues were analyzed/discussed in smaller subgroups with findings/recommendation brought forth to the full workgroup for review/finalization. 
The Work and Outcomes
In July, an on-line survey
 was fielded to ~ 250 individuals in order to get a snapshot of the current state of RD&D. 82 respondents participated, representing 63 organizations throughout the Northwest region. Key finding’s included:

· There was not a commonly held definition of what RD&D/emerging technology is.

· There appeared to be more activity on early commercialization activities such as demonstration projects, versus early research and development activities. 

· There is belief that there is a role for regional R D & D, and that it should be a multifunction, multijurisdictional effort, with a strong emphasis on regional coordination/collaboration. 

Following are the definitions developed for: 1) an emerging technology; and 2) the stages of RD&D.
The innovation is an emerging technology or solution that promises a quantifiable increase in efficiency of energy use, production, or distribution as seen by end-use customers in the Region. (This encompasses both gas and electric efficiency.)

	RD&D Stage
	Description
	Expected Regional Role

	Research
	Fundamental sciences, lab work
	No Direct Role

	Concept
	Define technical concept and market need
	Provide ideas - market assessments, research, evaluation

	Product Design and Development
	Turn concept into product.
	No Direct Role

	Initial Bench Test
	Test product functionality, refine as needed
	No Direct Role

	Prototype applications test and Business Plan
	Demonstrate Market and Technical Feasibility in field conditions
	Fund/coordinate testing of prototypes, work under a range of conditions with detailed monitoring.    

	Beta unit and Revised Business Plan
	Product finalization
	Fund/coordinate testing of prototypes in representative population with detailed monitoring.   

	Demonstration
	Demonstrate performance and market acceptance
	Identify and co-fund pilots.

Assess end user reaction.

Evaluate energy savings

	Commercialization 
	Post R&D
	Handoff and disseminate results


WG2 recommends that a central entity is held accountable for the Region’s emerging energy efficiency technologies portfolio. The basic elements of the entity’s scope include
:
Scanning;

· Screening/Prioritizing;
· Selection
;

· Oversight and Coordination/Implementation of Projects;
· Manage portfolio;
· Evaluation;
· Handoff and dissemination of results.
The group agreed that the central entity would not “implement” all of these aspects, but rather contract out with individuals/organizations with specific expertise as well as leverage any existing efforts either in region or beyond. 
The entity should have permanent dedicated staff and budget, and a volunteer technical and marketing oversight board that would provide advice on selections and coordination. Dedicated funding of ~$8 to $10 million/year is recommended in order to develop and maintain a diversified and balanced portfolio. Since this would be a regional fund it must be governed by a regional board.
Finally, WG2 discussed possible entities to fulfill this role
, including the Northwest Energy Efficiency Alliance (NEEA), the Regional Technical Forum (RTF), and Bonneville Power Administration (BPA). Pros and cons of each were discussed.
On Nov. 26, during a conference call of the NEET WG2, a vote was taken to attempt to identify positions and if a majority opinion exists as to who should be on point for the region regarding emerging technology identification, process, information dissemination and program development.

Of the 12 people on the phone call:

· 6 voted that they could not make a recommendation and thought that the NEET Executive Committee should struggle with this issue;

·  3 voted for the Northwest Energy Efficiency Alliance; 

·  3 abstained either having direct or perceived conflict; and

·  0 voted for BPA as the entity.

There was general consensus that if a central entity was selected that individual utilities, regional program administrators or others may develop emerging technology programs or continue individual programs for their own business interests.  It was felt that this would be a good thing for the region and most thought that one of the functions of any new regional entity would be regional coordination of these types of interactions.  Looking for "creative collaborations" was stated as a key competency of this central entity.

Executive Committee Questions
1. Calls to integrate Smart Grid into Work Group 2 platform (received multiple comments from Executive Board members).  Issues raised in relation to distributed generation, the advent of Smart Grid appliances, etc.

WG2 had numerous and thorough discussions about the inclusion of SmartGrid. There was strong consensus that while SmartGrid is an important area that deserves attention, it should be treated as a separate R&D activity and fund. The primary rationale for this is the concern over diluting the focus on emerging energy efficiency technologies. Areas where end-use efficiency and Smart Grid overlap, such as connected home energy monitors, would be a fitting focus emerging technologies development.
2. Need to find any links between Smart Grid and Work Group #6 Subgroup on Smart Grid/Load Management.
Workgroup #6 Recommendation: Regional Load Management/Smart Grid (LM/SG) Cooperation/Coordination:  Form a group of interested persons from the region’s utilities, governance, and non-profit sectors to 1) share information and experience about emerging technology and practices in the areas of load management and smart grid, 2) lead regional efforts on analysis and research value of capacity, reliability, and energy efficiency associated with LM/SG, 3) assess and monitor the state of applicable LM/SG regulations and legislations, and 4) assemble and share information of the impacts that (LM/SG) technologies and applications will have on low and limited-income households.

3. Glaring need to look at opportunities for demonstration projects in the region (large focus in the 1980s).
Strongly agree. Hence why a central entity with dedicated resources is recommended to ensure scanning and selection of the highest priority opportunities and effective management/coordination of demonstration projects.
4. Need to focus on ways to keep the pipeline full with new technology.
Strongly agree.  WG2 has identified the importance of a dedicated regional entity to best achieve this goal.
5. Revisit focusing on top three to six leading technologies (might miss something that way).
WG2 focused on the who, how and what it will take to keep the pipeline full. The WG did not conduct an exhaustive scan for new technologies or select any specific technologies to focus on. A of technologies is in the appendix with the intent to forward to the entity as a starting point.  This draft list was developed for the NWPPC 6th Power Plan and was shared with WG2. It is only a start and not meant to be exhaustive. 
6. Would like to see support for lots of small efforts that will allow for us develop a robust list of emerging technologies to feed the pipeline.
The group did not want to predetermine the number of efforts. Rather, through the establishment of a portfolio management system and applying a screening process to emerging opportunities, those with the most potential value are the ones to be pursued. Further, the group agreed that it is essential that a diverse portfolio is maintained as a way to manage risk, and one of the attributes of diversification could be size of effort.
7. Consider California’s model for emerging technology.
California’s model as well as others, including Connecticut have been considered.
8. Keep an eye on what’s being done internationally.
Agree. Key part of the scanning process.
9. Look at what’s being done across the region and see how R&D is being coordinated.  How does what’s being done in the Northwest fit in with the rest of the county?  Should we look at integrating or going alone?  Options to integrate regionally, nationally, internationally.
WG2 discussed and evaluated the regions particular situation in light activities in the rest of the country.  A great deal is being done in emerging technologies in other areas, so borrowing and collaborating will be important for the Northwest.  This collaboration is a benefit that a dedicated Northwest regional-scale entity can bring as an improvement over the current ad-hoc collaborations with others.   
10. Need periodic assessment of new emerging solutions and technologies with special focus on EPRI, DOE, National Labs and California – identifying those with potential benefit to the Northwest and how they can feed into market transformation.

Agree. It is envisioned that a central entity would work in collaboration with these and other organizations and through an on-going scanning and screening process assess new emerging technologies and solutions.
NEET Process

WG2 discussed our experience with the “NEET Process”, and following are some of the observations/lessons learned about the process and our experience:
· Camaraderie and willingness to participate has been great. Really enjoyed getting together as a group and would like to continue. It has been a high functioning “group of volunteers”. It is easy to take for granted how well the NW collaborates versus other parts of the country.
· More structure/direction from NEET at the start could have improved the WG efficiency early on. Having clarity on what decision(s) the Executive Committee make versus the WG.
Other Recommendation

ADVOCACY AND POLICY ROLE NEEDS A HOME: Important work such as advocating for code/standard improvements and recommendations to legislatures, and identifying legislative proposals such as tax policies does not fit WG2 scope, and needs further direction. Potentially a legislative task force should be established.
Appendix

More detailed information is available in the attached documents. Meeting notes can be found on the NEET website.

1. Emerging Solutions and Technologies Research Development & Demonstration Survey Summary
2. Organizational and Funding Approach Report

3. Emerging Technology Selection Criteria Report
4. Decision Framework for Regional RD & D Report
5. RD&D Framework and Emerging technology inventory list 
6. Workgroup 2 Participants
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Introduction

In July 2008, the Northwest Energy Efficiency Taskforce
 (NEET) Work Group #2 -- Emerging Solutions and Technologies tasked with looking into "how to keep the pipeline full of energy efficiency innovations for use in the Pacific Northwest," conducted an on-line survey to identify what organizations were currently involved with the Research, Development and Demonstration (RD& D) of energy efficient technologies -- including products, equipment, services, systems or innovative approaches to how people use energy. The survey results will feed the development of an RD& D inventory.  
The survey was emailed to the full NEET participant list of all six work groups and the executive committee, reaching over 250 stakeholders. In addition, to requesting participation with the survey, participants were asked to forward the survey on to others, as appropriate. Participants had one week to complete the survey.
Key Findings
The 82 respondents who participated in the study represent 63 organizations throughout the Northwest region. Of those respondents, 33% work for a utility, 24% for a government agency, 22% for a consulting firm and 22% other. Organizations in other included: Davis, Hibbitts & Midghall, Inc., Energy Trust of Oregon, MicroPlanet, New Buildings Institute, NW Energy Coalition, NW Energy Efficiency Alliance, Northwest SEED, NW Center for Sustainability and Innovation, Providence health and services, and Wal-Mart Public Affairs
Organizations with a dedicated role in RD & D of energy efficient technologies, product, services or practices.

· The majority (65%) of the participants (50 responses representing 40 organizations) currently say they have a dedicated role. Of the 40 organizations, 10 are utilities, 9 from other organizations, 8 are government agencies, 7 from consulting firms, 5 from manufacturing/service provider firms, and 1 university.

· The expertise/role described by survey respondents was primarily centered on participation in demonstrations or pilot programs of technologies on the cusp of commercialization. Also, participation in market research, evaluation, advancing building code, and developing policy were widely cited.  Six respondents indicated they had expertise/ a role in the earlier stages of RD & D, and three of which stated it was a very limited role due in part to limited funding.

·  The majority (74%) of the participants (57 responses representing 46 organizations) currently say they do not have a dedicated budget to fund RD& D activities. Of the 46 organizations, 14 are utilities, 11 consulting firms, 9 from other organizations, 9 government agencies, and 3 from manufacturing/service provider firms.

· Of the 26% of the participants (20 responses representing 16 organizations
) currently say they have a dedicated budget to fund RD& D activities. Of the 16 organizations, 7 are utilities, 4 are manufacturing/service provider firms, 2 other organizations, 2 government agencies, and 1 consulting firm. Nine organizations provided annual budget information, ranging from $5,000/year to $40 million/year, and seven indicated their budgets would increase in the future. The work described by utilities and government agencies included a range of activities such as dues to EPRI, program planning and implementation, market research, and demonstrations of technologies. The work described by manufacturers was specific to their firm, such as Smart Grid,  3D Party Development, Database Modeling, Computer-based modeling of real time biochemical parameters in wastewater treatment, Hyper-Efficient mixing and aeration technologies, and aerial infrared and ground penetrating radar leak detection technologies, with filtering software, for municipal water systems. 

Regional role for R D & D for energy efficiency, energy conservation and demand response.

· The majority (94%) of the respondents (46 responses representing 41 organizations) currently believe that there is a role for regional R D & D. Three respondents did not believe that there is a role for regional R D & D, and were from three investor owned utilities, of which two, had conflicting responses. Of the 41 organizations, 14 are utilities, 9 from other organizations, 7 are government agencies, 6 from consulting firms, and 5 from manufacturing/service provider firms. 

· 43 respondents provided feedback on who should take the lead on coordination of this effort, of which 17 specifically mentioned it should be a multifunction/jurisdiction effort/organization, with a greater degree of regional coordination/collaboration than currently exists. Two organizations were called out most frequently by respondents to take the lead: 17 respondents mentioned the Northwest Energy Efficiency Alliance (NEEA) and ten respondents mentioned the Bonneville Power Administration (BPA).
National organizations funding R D & D for energy efficiency, energy conservation and demand response.
· Commonly identified organizations included the Federal Government, Department of Energy, National Labs, and EPRI.

Conclusion and Recommendations

Conclusions
· There is not a commonly held definition of what RD & D is among respondents. The manufacturers/service providers were the only group that had a common theme. Among the remaining types of organizations, there were a similar number of responses that focused their input around the development of new technologies and/or practices, versus a focus on energy efficiency program planning and/or implementation type activities.  

· From the survey responses, there appears to be more activity on early commercialization activities such as demonstration projects, versus early research and development activities. This leaves a question about what is really in the pipeline. A cautionary note though – this could be due to the nature of the survey participants, or from a private sector point of view one of sensitive information.

· There is belief that there is a role for regional R D & D, and that it should be a multifunction, multijurisdictional effort, with a strong emphasis on regional coordination/collaboration. The questions that remain, what exactly that role would be, for what benefit, and who would take the lead.
Recommendations
· The energy efficiency community needs to have a common definition of what RD&D and its phases are (aka pipeline). This is the first foundational piece in order to begin any discussions on such items as roles.

· Need to engage a wider audience, such as DOE, the California PIER Project, and the private sector to begin to develop a better sense of what is in the pipeline and at what stage.
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Introduction and Problem Statement -- Conservation supply grows significantly when regionally coordinated resources are applied to latter stage R&D (see:  Gordon, Eckman, Grist, and Garth, 2008, ACEEE).   Some examples:  

· Field testing and demonstration efforts in the 1980’s and early 1990’s led to current energy codes for residences.   

· Efficiency R&D helped develop initial horizontal axis washer products, which led to the co-creation by the appliance and efficiency industries of a market for efficient washers and a series of increasingly efficient washer products.  

· A recent pivotal regional product is leading to an improved dry bulb sensor for economizers for rooftop cooling.   This is a major breakthrough for commercial cooling efficiency, but, because it was funded by “passing the hat” among efficiency organizations, it took three years to collect funds and initiate the research.   

· Funding for the current field demonstration of ductless heat pumps in homes was a significant burden on regional relationships and staff time because of the lack of dedicated funding for this project and the lack of an established and orderly process for joint development of these projects.   

An established Emerging Technologies fund with dedicated funding, staff and an established portfolio management system including a process for selecting projects will allow more projects to commercialize at a faster pace with increased impact and enhanced customer satisfaction.
I.  Task.  The overall task has three responsibilities:  

(1) Bring to the NW technologies and strategies that are in a late stage of emerging or have been proven elsewhere but have not been deployed in the region, with the understanding that they might need to be modified for NW applications;

(2) Initiate research on specific technologies, products, strategies, and markets;

(3) Co-fund existing projects in cases where that additional funding can make or break a project. 

II. Scope.  The outer “boundary” for this effort is to bring an emerging technology to the completion of the market-demonstration, or pilot, stage.  Full deployment is outside the scope of this entity.  However, it is suggested that adequate interaction be established with end users and utilities to get their input and buy-in, increasing that chances of successful hand-off to and implementation by those charged with market penetration.
III. Selection of Projects
a. Scan industry for best practices—both technologies and technology assessment and development. 

b. Interview regional end-users, utilities, program implementers, vendors, etc., to identify needs and gaps.

c. Work with oversight committee to develop project selection criteria that increases speed to market and chances of success. These criteria should enable development of a portfolio of innovations.  Maintain a mix of long-term and short-term projects, balanced for risk.

d. Review initial general tracking done by organizations such as E Source, ETCC, SMUD, DOE, the WSU Energy Program, and ACEEE, to determine the scope of each organization’s efforts and how this entity can partner with / leverage them to maximize the impact of this entity’s efforts. 

e. Identify potential partnership roles with other organizations for future implementation.
f. Screen innovations identified in a. and b., (e.g., 9-step matrix and criteria for success), leveraging others’ work to focus on compiling, clarifying, and preliminary prioritizing of ideas for implementation in the region.  BPA has developed road mapping tools and procedures to facilitate this process.  
g. Prioritize and select specific opportunities.  

h. Select projects (ranging from technology development to demonstration to deployment) based upon criteria set by technical oversight committee. 

i. Select projects, host sites, and implementation teams for funding through competitive solicitations or other means.

j. Execute, hand off, publicize, and evaluate projects.   

k. Repeat.
The entity will screen for the best overseas emerging technology innovations, for those with the biggest impact and are most easily transplanted to the Northwest.   

The Emerging Technology fund organization will, however, advocate with established US manufacturers directly and through national organizations to develop products meeting Northwest needs, at times pointing to overseas success.
 
The organization will, as part of its screening process, review potential co-funding opportunities with California, USDOE, and other major funders (including those in the private sector) to identify those where Northwest funding will have the greatest impact on project success.   The organization will also identify projects from those funders where funding is NOT needed or only needed at a later stage, but dissemination of results is important to the Northwest.   The organization will look for opportunities to coordinate on project identification and prioritization with California and other state, provincial, national and regional research organizations where projects of high mutual interest are identified.   This will necessarily be a very selective process, so that coordination does not overwhelm work.

IV. Oversight and Coordination/Implementation of Projects.  In general this function is that of a contract administrator/project manager.

a. Ratepayer funds should be leveraged by seeking project co-funding with other entities.

b. Participate in projects as an active contributor, but leave execution to others.

c. Assure that projects stay on track; the buck stops here.

d. Help identify (and motivate) customer participants for pilots.

e. Facilitate participation of member funders (utilities, ETO, BPA) and other regional players in the project, including an oversight board.

f. Ensure that emerging technology projects are designed to produce results that will enable the Regional Technical Forum (RTF) to make decisions on energy savings and cost effectiveness.  The objective is to make information that the RTF can use to form determinations, without assuming a specific role for the RTF in running the group at this time.   Some measures are developed and commercialized but are best dealt with through custom analysis.   In that case the role of the RTF is not as clear-cut.   So other processes for approving measures for use by ratepayer-funded programs may be needed.

g. Develop and maintain procedure to mitigate risk of legal action from manufacturers and vendors of products that receive a negative assessment

VI. Handoff and dissemination of results

a. Share full results with project funders and participants and key regional organizations, including the Regional Technical Forum.  This includes going through the RTF’s “acceptance” process.

b. Share a summarized version with organizations around the country with a shared interest in efficiency technology assessment

c. Hand off successful projects to utilities, NEEA, ETO, etc., including follow-through to assist them in bridging to broad deployment

Issue for NEET Executive Committee that does not fit within this subgroup’s “sandbox”: Potential legislative task force that would identify code/standard improvements and other legislative proposals such as tax policies and make recommendations to regional entities/legislatures for changes.

V.  Evaluation

a. Evaluate results

b. Use lessons learned to improve process

VII. Organization and Funding Needs

a. A regional fund must be governed by a regional board, acting as a board to oversee strategic direction, hire lead manager, provide fiscal due diligence, etc. 

b. The must be a multi-year effort to realize the full benefit of this approach.  Greater returns may only be realized with sustained efforts in excess of 5-years.

c. The staff size and budget needed depends upon the scope and tasks. The subcommittee recommendation is for a small, highly qualified and very focused staff of 4-5 FTE, including administration and contract support, that manages the planning, budgeting, portfolio management and contracting with a several-million dollar budget.  The budget is recommended to be approximately about $8 to $10 million per year to develop and maintain a diversified and balanced portfolio. It is expected that a ramp up to this annual budget would take a couple of years. These funds should be managed separately from the organization’s other funds.  If smart grid/demand management technologies are added to the scope, it would require additional staffing and funding.

d. Small permanent staff to develop solicitations, perform proposal evaluations, manage the process and portfolio and administer projects.  Some need for financial accounting and for legal work to do contracting and liability mitigation.  Some tasks can be out-sourced to other organizations as needed, but there is a need for a central entity.  Roles and responsibilities for dedicated staff vs. outsourced support organizations should be defined at the outset.
e. Dedicated funding rather than project-specific “passing the hat.”  Two separate funds for electric and gas efficiency are recommended to minimize cross-subsidy issue.  Both would contribute to projects with multi-fuel savings.  The regional governing board should either define or ratify staff recommendations on how this will be done, to ensure consistent and fair handling of all situations.
f. Funding dedicated specifically to efficiency technologies, and if desired, a separate fund for demand management and/or smart grid.   There are other needs (programs, demand management) that may overwhelm, due to the need for short-term benefits and direct utility benefits, if emerging efficiency technologies focus is kept in a blended fund.

g. A volunteer technical/marketing/new product oversight board (not all funders) including utility staff and outside experts to provide technical advice on project selection, marketing and coordination with utilities for demonstrations.  A budget for consulting experts is recommended.
h. A web based information and communication platform is needed to connect with the large group of interested parties in the region.  Even more, it is need to keep pace with the increasingly rapid pace of innovation. 
VIII. Entities that could be expanded to fulfill this role.

There were at least three entities that were considered to play the role described above.  Each has pros and cons, but NEEA and BPA seem to be the primary contenders.  They are both committed to invest heavily in emerging technology assessment and have some experience in this area.  Both have support for expanding their role in emerging technologies at the highest management level.  It’s not clear which would be best or how they could collaborate, but both need to support the regional process for it to be successful.  It could be that a successful partnership could be established involving the two organizations, taking advantages of the strengths of both.   The selection of an organization will determine how tens of millions of dollars of regional funding are invested in next few years and it would be problematic to relocate the management function to a different organization during that time.  

Recommendation:  For all these reasons, the work group does not have strong consensus for selecting a single organization, but rather suggests that management from BPA and NEEA discuss the issues identified in this document further with NEET representatives.

Northwest Energy Efficiency Alliance 


Pro – NEEA has an established governance structure and history of doing this work.  They are currently operating and successful, this task is generally in its mission, they have some historic success in this area, and recently emerging technology became more of a focus of funding and support (potentially $5-6M/yr for next 5 year business plan).  Good track record, wide buy-in and representation.  The existing NEEA board could serve as the regional governing board, and the current organizational structure could absorb these tasks without much modification.  The timing is right to include this wider scope and function, because of the current strategic and business planning process.  NEEA has a good track record for sharing results widely.  There is a balanced focus on technology and business aspects.  They have done market assessments to identify technology needs (although none recently).


Con – Electric utility-centric, though including gas utilities are now being considered.  Funding now directly tied to results, while this new role must accept dry holes, some ability to fund programs that may not have directly trackable results, and longer-term paybacks.  Will have to create a new technical advisory group for emerging technology because Board provides policy/strategy support rather than operational project direction.  BPA is reluctant to co-fund if not convinced that NEEA’s road-mapping and emerging technology management capabilities are well suited to the task.  This new work needs to fit in with other changes and growth opportunities (NEEA could be faced with more ‘opportunities’ than can be assimilated and managed); and the funding and technical oversight for this effort needs to remain somewhat separate, or fenced, from existing NEEA programs.  We believe that this can fit under the NEEA board, however.  

Bonneville Power Administration  

Pro - Bonneville has a Technology Innovation office (managed by Terry Oliver) that addresses many of the tasks described in this paper, based on extensive research into emerging technology assessment programs best practices.  This includes a mature road mapping and technology management process. Technical expertise and experience, including network of external experts.  Good source of funding with history of using co-funding opportunities.  All projects are based on a competitive procurement process and require co-funding. Good relationships with federal labs, regional universities, agencies and co-funding opportunities, and leverages R&D inside and outside of region.  Annual BPA budget is ~$5M/year with a significant cost-share (up to 50%) brought by those proposing projects.  Just in the past year BPA has become more fiscally transparent and is the process of developing a work plan for further enhancement of their efficiency technology assessment and collaboration plans.  Starting in 2009, BPA is starting a program with dedicated staff and funding for emerging energy efficiency technologies.

Con – BPA staff pre-define technology emphasis for a yearly solicitation. IOUs not currently represented, nor are the gas utilities. Federal entity with restrictive contracting processes (although the program manager states that BPA is now much more nimble and flexible than in the past).  Current scope and selection process may need to be significantly revised to synch with the proposed scope envisioned here.  May be impossible to have non-federal board providing direction, since ultimate responsibility stays with BPA Administrator, but Terry Oliver believes this could be finessed to everyone’s satisfaction.  Focuses more on transmission and grid management than energy efficiency/efficient technologies, but shifted last year, and they currently have about a dozen efficiency technology projects underway.

RTF


Pro – Respected, independent, accountable to NW Power Council (and therefore the states).  Possibly RTF or WSU could do compiling and screening function with another entity (like NEEA) doing implementation.

Con – Currently has much narrower, technical focus, very limited staff, with much work done by volunteer board.  According to Tom Eckman, this would be problematic for them to perform their current role and run the assessment program; best to have input into technologies to assess and criteria/protocol such that the outcomes will provide the information RTF needs to make decisions but remain at arm’s length from the actual work.

New Entity?


Pro – Designed for task. Potentially can avoid regional constraints.

Con – New entity would compete with existing entities for staff, funding and time from participants.  Mission would overlap with existing entities.   The initial cost and time required to build a largely duplicative entity is hard to justify.  Would need executive-level champions in all key funding organizations to succeed fully.
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Introduction

A sub-committee of NEET work group #2 was formed to develop selection criteria for identifying emerging technologies.  The subcommittee developed two categories.  The Basic Selection Criteria gives a short qualifying definition of emerging technologies/solutions (“innovations”) and a summary level list of what the sub-committee selected as key selection criteria.  The basic criteria are intended to be applied at a specific point in time; i.e. when the technology or solution is just emerging and is not yet in widespread use.  At this emerging stage, many attributes such as cost and performance are in flux and ultimate market acceptance and cost-effectiveness are highly uncertain.  Therefore the Basic Selection Criteria are broad and fundamental and meant to guide relative ranking for prioritized selection.  

Following these Basic Criteria is a listing of Additional Prioritizing Criteria. These criteria were gathered from a number of sources and are presented as a more comprehensive list of potential criteria that may be useful to fill in details beyond the Basic Criteria.  These criteria are intended to be taken as screening criteria, not disqualification criteria.  By that, we mean that if two technologies float to the top, the criteria are used to further define the region's top priority.  An example would be the detailed criteria Geographic Balance.  If a certain technology or solution only served one geographic area, it would not necessarily be eliminated, if by serving that one area all areas in the region could benefit from downward rate pressure.  However, an otherwise equal solution that could serve the entire region would be ranked higher.

Basic Selection Criteria

An emerging technology or solution, not in common use, that promises a quantifiable increase in efficiency of energy use, production, or distribution as seen by end-use customers in the Region. (Inclusion of demand, water, distributed generation, and direct application renewables are under consideration as additional benefits.)

1. The innovation has technical promise:

· Energy efficiency attributes are expected to explainable and specifiable for implementation on a regional scale.

· The magnitude, shape, and longevity of energy savings are expected to be identifiable, predictable, and quantifiable.

· Eventual regional-scale implementation could provide reliable, cost effective energy savings.

2. The innovation has Regional RD&D program promise:

· Timely regional adoption is primarily dependent on collaborative regional-scale development activities.

· Meets an identifiable need or gap in a regionally developed emerging technology roadmap.

· Expected adoption provides good geographic, customer class, and utility service area distribution.

· Likely be able to save significant energy in the Northwest over the next 15 years or so given adequate market penetration.

3. The innovation has market promise:

· Meets a user need and provides a notable relative advantage for users.

· Provides a marketable combination of energy and non-energy benefits.

· May become a regulatory or other requirement that drives market adoption.

· Provides trade ally profit potential.

Additional Prioritizing Criteria

1. An emerging technology (not in common use within the Pacific Northwest utility community) with little published information available to educate utility staff or consumers.

2. Be in advanced stages of development, ready for commercialization, newly commercialized, or fully commercialized -- perhaps in other regions -- but not yet in widespread use in the Northwest.  

3. The ability of an innovation to reach the commercialization stage is important.  Although long-term projects spanning multiple years are not excluded, their benefit relative to the time to commercialization will be considered.

4. Long-term Market Impact. Consumers’ benefits must outweigh costs, so they will continue to buy the product or service without incentives in the future. 

5. Geographic Balance.  Products or services that are available to many businesses or consumers throughout the northwest region are preferred.

6. Customer Class Reach. Products or services that are available to many customer-types: agricultural, industrial, commercial, and residential are preferred.

7. Have Private Sector Co-investment. Projects that have private sector or other sources of co-investment, co-funding or cost-sharing are preferred. While co-investment is not essential, it demonstrates investor confidence and helps to reduce sponsors risk.  (There is some Workgroup ambivalence about this one.   On one extreme, a NW fund could throw money at projects that will do fine without us.   However, there are advantages to leveraging others’ expertise.   Some projects only proceed with multiple funding sources.)

8. Documented evidence must exist that the technology or practice improves energy efficiency or produces energy from renewable resources. Such evidence must include at least one of the following: 

· generally accepted engineering calculations, 

· independently reviewed evaluation reports or case studies, 

· prototype testing and/or evaluation, metering results; and/or, 

· peer-reviewed scientific research. 

9. Magnitude and longevity of electricity savings, or net energy production in the case of renewable resources can be reliably determined through direct measurement, controlled experiment, or other generally accepted engineering calculations or evaluation protocols. 

10. Improved Reliability/Power Quality includes but is not limited to:

· Leveling loads, e.g.:  preferentially reducing load during peak demand periods.

· Facilitating efficient management of discretionary loads.

· Improving the un-interruptability of the user’s power at the distribution level or below.
· Improving the power quality within a user’s facility due to the interaction among the demand of loads.

· Protecting power-quality sensitive equip. from voltage changes, harmonics, etc.

11. Cost effectiveness: It should have a Total Resource Cost (TRC) Benefit/Cost Ratio of 1.0 or better.

12. Provides load shifting for the economic benefit of the customer/sponsor.

13. Have little or no negative impacts on the service provided. The ideal technology would have additional non-energy benefits. 

14. Performance-related features are readily identifiable and related to RD&D gaps.
15. Customer economic viability - Could its’ estimated actual production and installation costs be paid off with its estimated savings prior to its life's end without outside incentives?

16. Right solution to the problem - Is there a lower cost alternative with higher efficacy that solves the same problem?

17. A single technology or solution - Is it a multiple solution disguised as a single new technology? i.e.; Black box power correction.

18. The percent of external co-funding that is cash.

19. Is additional RD&D activity likely to have an impact (or is sufficient research already being done)?

20. Would new management systems be needed?

21. Range of potential future cost/benefit.   (A Connecticut fund used data on the applicable market and what little was known about pricing to come up with a range of simple scenarios.   Without extensive detail or precision the scenarios were useful to discern whether a large proportion of the uncertainty band was in a cost-effective “zone”.)

22. Environmental benefits are desirable, and refer to the extent which the proposed project has a positive impact on local air, water and noise pollution in all customer segments.

23. Research projects which are performed in Region will be given preference over projects performed out of Region. Development & Demonstration projects must show direct benefit to regional electric customer and must be performed within the Region.

24. The extent of market penetration is an important part of the cost evaluation. Projects which offer large electric energy efficiency benefit, whether from one single improvement or from a series of smaller ones are sought.

25. The potential for Regional RD&D to overcome common barriers to wide adoption of energy efficiency innovations, including:

· Key energy performance attributes can be better identified and specified.

· Unreliable energy efficiency performance can be improved.

· Existing energy performance standards can be adapted for PNW conditions (climate, local codes, etc.)

· Metrics and protocols for measuring energy savings can be developed.

· Assumed or promoted energy performance is wrong.

· Non-energy related performance fails in the marketplace.

· Focused identification, specification, and measurement of efficiency attributes and energy performance are needed for success.

· Identification of a baseline and quantification of an incremental difference is needed for success.

· Metering infrastructure needed to measure energy efficiency performance.

26. Is regionally coordinated demonstration and testing of “as installed and operated” energy performance needed?

27. Is metering infrastructure needed to insure performance?

28. Does this measure have “fatal flaws”?

· Assumed or promoted energy performance is wrong.

· Undesirable non-energy features will cause an otherwise cost effective measure to fail in the marketplace.

· Energy performance is dependent on proper operation and maintenance with no means to address this gap.  (e.g., retro commissioning outside air economizers on packaged rooftop units).

29. Magnitude of technical uncertainties associated with achieving net benefits, includes:

· Technical gap

· Technical complexity

· Use of in-house technology

· Demonstrated technical feasibility

30. The degree to which the innovation addresses an identified technology need or a gap in a Roadmap.

31. Have other RD&D organizations undertaken or are planning with these technologies? In addition to avoiding duplicating research, the idea is to identify potential partners for collaborative research.

32. The degree to which the proposal addresses sponsor’s special focus areas.

Market Issues

1. Likelihood of success in the market.

2. Is there a market gap?   In other words, are there other technologies or services which do what this device intends?   If so, is this device or service uniquely positioned to serve the market better?  Are there patents for a similar product?

3. An improvement to an existing technology that can be easily accepted by users.

4. The energy efficiency attributes can be differentiated from standard lower efficiency solutions.

5. Significant non-energy benefits for utility or consumer provide an avenue for overcoming market barriers.

6. Is the technology suitable for a simple large-scale incentive program? 

7. Does the technology look appealing to consumers?

Developer issues

1. Assignment of intellectual property rights.

2. Is the developer in a position to take the technology all the way to market?  

3. Developer history of completing projects.  (This has been noted as a huge problem.  Some firms were idea-rich but execution-poor.   Others specialized in making money on grants and weren’t that interested in the final product.)

4. The degree to which the innovation proposal is clearly written. 
Sample Innovation Selection Matrix

	Emerging Technology or Solution
	Technical Promise

1. Specifiable

2. Quantifiable

3. Cost effective
	Regional RD&D Program Promise

1. Needs collaborative RD&D

2. Meets Regional Identified Need

3. Wide and diverse application

4. Timely (2-15 years)
	Market Promise

1. Provides strong relative advantage

2. Right mix of energy/non-energy benefits

3. Profit potential

	Outdoor LED Lights
	1. Specifications need much development, existing metrics N/A.

2. Energy use is quantifiable, but lighting performance metrics need work.

3. Uncertain, expensive now, but long term cost and performance has great promise.

Score: 10
	1. Probably needs national level collaboration, already driven by industry.

2. Not high need, mostly impacts off peak loads.

3. Very wide application.

4. Fast moving, big developments

Score: 3
	1. Great promise.

2. Great promise.

3. Great promise.

Score: 10

	Ductless Heat Pumps
	1. Specifications exist and technology metrics are well defined.

2. The energy use of the heat pump is quantifiable, but it is unclear what fuel it will be replacing in the field. Electric or Wood?

3. Marginally cost effective if replacing resistance electric but could improve with lower implementation costs.

Score: 7
	1. High need for collaboration

2. Meets regional need to reduce resistive electric heat.

3. Shows more promise in colder climates than earlier air source heat pump technology.

4. Will move fast after contractors are educated on benefits

Score:  10
	1. Promises advantage for customers, installers, and utilities

2. Possibly a higher non-energy benefit from air quality improvements depending on the fuels replaced.

3. Potential for both profit and reduced customer gouging with education and competition.

Score:  10
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The Northwest Energy Efficiency Taskforce (NEET) was established with the following purpose:

Significantly advance the region’s energy efficiency achievement through greater regional collaboration, commitment, customer involvement, and pursuit of the most cost-efficient program strategies.

Workgroup #2 “Emerging Technologies” was tasked with assessing the state of research, development and demonstration (RD&D) for energy efficiency.  The first meeting of the workgroup established the following tasks for further development:

1. Survey: Conduct a survey to assess RD&D that is currently happening within and outside the region that can benefit the region, and explore potential future topics and potential infrastructure to coordinate and implement the RD&D.

2. Define RD&D: A subgroup was established to provide a definition of RD&D that will help scope a regional funding effort.  

The following memo addresses item 2 above.  The purpose is to provide potential RD&D funders ideas for what to fund.  The proposal from this group will go to the NEET Executive Committee who will make decisions about funding solutions and organizations.  

Three sections follow: Premises, RD&D Stages, and RD&D Scope.

PREMISES
· Ratepayer-funded organizations in the NW are the locus of interest.

· Ratepayer-funded organizations in the NW fund what they think is important that others are not doing, or not doing as well or fast as they want. 

· Others may do the entire thing in some cases, and in others they may co-fund with the ratepayer-based organizations. This will be sorted out at a later date.   This paper is about the types of things the ratepayer-based NW organizations might care about enough to fund.

STAGES
The table below describes the typical stages involved in RD&D, and outlines the type of involvement utility organizations have typically had in each stage.

RD&D Stages
	Stage
	Description
	Expected Regional role

	Research
	Fundamental sciences, lab work
	No Direct Role

	Concept
	Define technical concept and market need
	Provide ideas - market assessments, research, evaluation

	Product Design and Development
	Turn concept into product.
	No Direct Role

	Initial Bench Test
	Test product functionality, refine as needed
	No Direct Role

	Prototype applications test and Business Plan
	Demonstrate Market and Technical Feasibility in field conditions
	Fund/coordinate testing of prototypes, work under a range of conditions with detailed monitoring.    

	Beta unit and Revised Business Plan
	Product finalization
	Fund/coordinate testing of prototypes in representative population with detailed monitoring.   

	Product Introduction
	Produce Initial Run
	No Direct Role

	Demonstration
	Demonstrate performance and market acceptance
	Identify and co-fund pilots.

Assess end user reaction.
Evaluate energy savings

	Commercialization 
	Post R&D
	Handoff and disseminate results


The range of products and services that the region is interested in is broad, and these RD&D stages vary in duration significantly depending on the nature of the product or service.  The following table provides a view of types of products and their associated timeframe for RD&D.  

R&D Types of Products and Timeframe

	New Products/Service Category
	Definition
	Time to Market Launch 

	New to the World
	New products/services that create a new market
	up to 20-25 years

	Revision/Modification
	New products/services with improved performance and replace existing 
	up to 10-15 years

	Repositioning
	Existing products/services targeted to new markets
	up to 5- 10 years


RD&D SCOPE
The success of energy efficiency measures depends on many factors, including the technology, installation, program delivery approach, consumer acceptance, and consumer interaction.

In addition, the scope of measures can be limited to energy savings, or may be broadened to include other issues as well (such as demand, renewables, combined heat and power, hybrid cars, etc). While all of these factors and measures are important, we are concerned that if the scope of the effort becomes too broad, the sizable needs for the most basic energy efficiency research may be overshadowed.  

The scope of this effort is to support technologies for resource acquisition programs, technologies for market transformation programs, and technologies that the market will take up on their own if they are proven.
We recommend the following focus for the scope of regional energy efficiency RD&D efforts:

· Electric and gas energy savings

· Equipment performance

· Building design

· Controls

· Installation

· Operation (when tied to devices, not when just behavioral)

· Maintenance

· Demand

· Water and other non-energy benefits 

Measure Types

In considering which measures to support and how to support them, it is useful to recognize the difference between measures that are very “plug and play” versus those that require much more infrastructure support.  Some definitions and examples are provided below.

Drop-in measures
These measures are relatively simple and predictable. As a retrofit or design alternative, they are virtually interchangeable in function with more energy-intensive alternatives. Examples include the following:

· Light bulb.    Schedule and dimming behavior options exist, but are best handled under a “controls” measure concept for R&D purposes.

· Motor.   Subject to selection and sizing and control issues, but the basic motor is a drop-in product.

Installation/Operation/Behavior-Dependent Measures
These measures require more judgment or skill to employ than drop-in measures. If retrofit or design is complicated, or the measure is dependent on operator behavior or skill of installation or maintenance staff, it may fit in this category. Examples include the following.

· Heat pump - highly dependent on technician installation and maintenance behavior and, separately, on operator behavior.   

· Setback thermostat- highly dependent on occupant behavior.

· These are distinguished because R&D may extend to how the technology and its humans interact.

These measures may require that we split physical objects into two aspects for R&D purposes:  1) the basic box, and 2) how it’s selected, installed and controlled.   For example a motor has two aspects:

1.   The motor in the box.   

2.   How it is selected, sized (program issues) and controlled (could be a separate R&D issue).

Behavior Assist Technologies
These measures depend more on operator behavior than on technology. These include measures that provide information to encourage and/or enable energy-saving behavior. Examples include the following:

· Home Energy Monitor

· AMI meter used with other equipment to provide home feedback to control energy and demand.  

· “Whistling’ furnace filters that make a noise when they’re clogged.  

For these, making sure the hardware works is important, but there may be extensive and diverse research needed on interaction with different populations in different program constructs.  This is in the gray area between program and technology research, but the elements of technology features are considered R&D.   
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Workgroup Participants

	Name
	Organization & Title

	Alane Gonzales
	Oregon Coast Community Action

	Bettina Arrigoni
	Global Energy Partners

	Bill Koran
	Quantum Energy Services and Technologies

	Bill Seaton
	Inland Electric, Inc.

	Bo Downen
	Public Power Council

	Bob Balzar – Chair
	Seattle City Light

	Bruce Lisanti
	MicroPlanet

	Carl A. Patenode
	City of Drain

	Chris Helmers
	PacifiCorp

	Danielle Gidding
	Idaho Power

	David Bangs
	NW Energy Coalition

	David Tooze
	City of Portland's Office of Sustainable Development

	Eric Miller
	Benton REA

	Eugene Rosolie
	PNGC Power

	Fred Gordon  
	Energy Trust of Oregon

	Gary Curtis
	Ecos Consulting

	Gary L. Johnson
	Tacoma Power

	Gary Nystedt
	City of Ellensburg, Wash.

	Geoff Wickes
	Ecos Consulting

	Graham Parker
	Pacific Northwest National Laboratory, Senior Staff Engineer

	Guy Nelson
	Utility Geothermal Working Group

	Jack Callahan
	BPA 

	Jack Zeiger
	Washington State University

	Jared J. Pitts
	Comcast Arena      

	Jason Ping
	Pacific Lamp Wholesale

	Jennfier Memhard        
	Formerly of Intel       

	Jennifer Williamson
	ECOS Consulting

	Jeremy Litow
	PECI

	Jerry Jackson
	Autodesk Inc.

	Jessica Raker
	Northwest SEED

	Jill Steiner
	Snohomish Public Utility District

	Jim Cox 
	PGE

	Jim White
	Chelan County Public Utility District

	Jonathan Livingston
	ECOS Consulting

	Jorge Marques   
	BC Hydro

	Joshua Binus
	Bonneville Power Administration

	Joshua Dunnivant
	EMP2, Inc. 

	Kathy L. Moore
	Umatilla Electric Cooperative

	Kyle Davis
	Pacific Power

	Larry Blaufus
	Clark County PUD

	Lawrence (Larry) Gallagher
	U.S. Department of Housing and Urban Development

	Mark Gosvener
	UCONS, LLC

	Martin Shain
	BacGen Process Technologies

	Mary Hajek
	Oregon Coast Community Action

	Matt Deppe
	McMinnville Water & Light

	Matthew M Walker
	Siemens Building Technologies

	Mike Porter
	McKinstry

	Peter Greenberg
	Energy Wise Lighting

	Randy Thorn  
	Idaho Power

	Rob Penney
	WSU Energy Program

	Sergio Dias
	Northwest Energy Efficiency Alliance (NEEA)

	Steve Hoffman
	NW Center for Sustainability and Innovation

	Steve Weiss
	Northwest Energy Coalition

	Susan Hermenet -- Chair
	Northwest Energy Efficiency Alliance (NEEA)

	Suzanne Frew, P.E.
	Snohomish PUD

	Tami Hansen
	FlowEnergy

	Thor Skov
	MicroPlanet, Inc.

	Tim Kensok
	AirAdvice, Inc.

	Todd Currier
	Washington State University Energy Program

	Tom Eckhart
	UCONS, LLC

	Tom Lienhard
	Avista Corp.

	Tom O'Connor
	Oregon Municipal Electric Utilities Association


� A list of participants is available in the appendix.


� The survey results are available in the appendix.


� More detail is available in the Organizational and Funding Approach Report in the appendix.


� Basic selection criteria and a more comprehensive list of potential criteria can be found in the appendix.


�More detail is available in the Organizational and Funding Approach Report in the appendix. 


� Background Information on the Northwest Energy Efficiency Taskforce �The Northwest Energy Efficiency Taskforce (NEET) was recently created to identify and recommend promising opportunities for greater energy efficiency achievement in the Northwest. NEET is comprised of more 25 executives from across the region with a vision to “Significantly advance the region’s energy efficiency achievement through greater regional collaboration, commitment, customer involvement and pursuit of the most cost-efficient program strategies.” 





� Four of these organizations also had participants respond that they did not have a dedicated budget.
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