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Energy Efficiency Principles and Strategies

February 4, 2003

Jeff Schlegel, NEDRI Consultant, and the Energy Efficiency Working Group

Introduction

Below are energy efficiency principles and strategies for review and consideration by NEDRI stakeholders. Included is a comprehensive and integrated set of energy efficiency demand-response strategies (policies and program recommendations) for the region, including recommendations for actions that could be taken by the states and/or regional entities.

This draft has been prepared with significant input and contributions from the Energy Efficiency Working Group

Following a discussion of energy efficiency principles and energy efficiency as shorter-term demand response, the following strategies are discussed:
· System Benefit Charge (SBC) Funds and Ratepayer Support for Energy Efficiency

· Minimum Energy Efficiency Standards for Appliances and Equipment

· Effective Building Energy Codes

· Enhanced Regional Coordination for Demand-Side Resources

· Complementary and Integrated Options

· Equal Treatment for Energy Efficiency in Regional Resource Decisions

1.  NEDRI Demand Response and Energy Efficiency Principles (Preamble)

The overall objective of the New England Demand Response Initiative is to devise an effective long-term strategy for demand responsiveness, including shorter-term load reductions and longer-term energy efficiency investments, in the restructured New England wholesale electricity market. Such demand responsiveness, an essential component of the market, should be compatible with both competitive and franchise retail markets. We envision a regional economy and environment enhanced by a more productive and less wasteful electricity system, and one that is more reliable and more vigorous due to broad-based competition among both supply-side and customer-located resources.

All of the major problems with early competition - volatility, price spikes, worsened environmental impacts, and diminished reliability - can be moderated through actions on the demand side of the market.  These actions should address two key needs.  First, it is essential to develop active responses to market conditions on the demand side - that is, real-time load management by customers.  Moreover, there is substantial evidence that significant market barriers to cost-effective energy efficiency investments remain, even in conditions of active wholesale competition, and that those investments could lower market clearing prices, improve reliability, and lower the region's total cost of electric service.  Thus, market reforms that will call forth economic demand responses - both short-term load reductions and longer-term shifts in consumption patterns - are needed.
Cost-effective energy efficiency resources make electricity markets more competitive and more efficient, significantly improve the reliability of the electric system in New England, diversify the resource portfolio, and reduce the costs and environmental impacts of electric service.  Energy efficiency load reductions result in lower costs of electric service for consumers who install energy efficiency measures, and lower total costs for all consumers on the grid.  Energy efficiency is often less costly and more cost effective compared to central generation, transmission, and distribution.  Also, compared to supply options, energy efficiency is more distributed with no need for transmission or distribution, more diverse, less risky in terms of market and fuel price volatility, less subject to security risks and interruptions, and much less harmful to the environment.  Energy efficiency provides financial and other benefits to consumers and businesses, and creates jobs and improves the economy.

Energy efficiency is a valuable longer-term demand response strategy, in addition to pricing and metering, and shorter-term demand response strategies such as emergency and price-responsive load programs.  Therefore, the states and region should consider regulatory, institutional, and market reforms that would increase the region’s reliance on energy efficiency as a resource, together with other beneficial demand-side and distributed energy resources.
The states and regions should offer and pursue a full continuum of market opportunities and programs so that all options are considered and all customers have an opportunity to participate.  Energy efficiency provides what may be the most effective option for reducing the cost of energy service for many small, medium, and even large customers – by focusing on efficient energy use and reducing load, thereby reducing the size of the bill, not just focusing on the rate or price of generation service.

When supply and wires options are considered, demand-side options should be considered on an equal or comparable footing.  Energy efficiency and other demand-side resource funding mechanisms should parallel the funding mechanisms used to pay for the supply and wires resource and reliability investments.

When assessing the value and effectiveness of various resource options, the integrated value of energy efficiency should be considered and accounted for.  The integrated benefits of energy efficiency should be maintained, represented, assessed, and fully valued, rather than being de-integrated.

Energy Efficiency is Shorter-Term Demand Response
As the figure below illustrates, energy efficiency can reduce load significantly, and the load reductions occur over many hours of the load shape and for many days of the year.
  These systematic load reductions save energy as well as reduce peak demand.  Energy efficiency reduces load over the life of the energy efficient measure, typically for many years.
The comparison in the figure is illustrative, using one example of a large commercial office building, and it does not necessarily represent all energy efficiency or all shorter-term demand response.  The point of the illustration is that energy efficiency is different than shorter-term demand response (load management) – and both are valuable demand response resources in their own ways.
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New England has been investing in energy efficiency as a cost-effective and valuable resource for more than a decade.
  States and utilities in New England have achieved net benefits (i.e., benefits exceeding costs) of about $3 billion dollars and peak load reductions of over 1,200 MW.
  
For example, one estimate, from a 1999 report that reviewed commercial and industrial programs administered by three utilities serving portions of New England, concluded that the three utilities spent approximately $1 billion promoting energy efficiency within the business community to leverage almost $3 billion in energy savings through avoided electricity purchases over the lifetimes of the installed measures, resulting in net benefits (benefits minus costs) of $2 billion.
  New capacity needs were reduced by almost 1,000 MW.  The resulting $2 billion in net benefits were achieved in the business (C&I) sector alone – savings and net benefits in the residential and low income sectors, and savings since 1999, would be on top of that amount.

In Massachusetts alone, in-state annual peak load reductions from both energy efficiency and SBC-funded load management programs have ranged from 98 to 135 MW for 1998, 1999, and 2000.  Total cumulative peak load reductions in Massachusetts from energy efficiency and load management were approximately 700 MW as of 2000.  For energy efficiency alone, annual peak load reductions have been about 50 to 60 MW for each of 1998, 1999, and 2000.  Total cumulative peak load reductions in Massachusetts from energy efficiency alone are approximately 650 MW.  These peak demand savings are stated as currently-available, meaning that they account for retirement of energy efficiency measures whose useful lives have ended.

The figure below shows that without the 51 MW of energy efficiency summer peak load reductions in 2000, the summer peak would have been .6% higher.  The summer peak would have been 7.2% higher without the 648 MW of cumulative energy efficiency summer peak load reductions.  The comparison is to the 1999 system peak, which was higher than the 2000 summer peak.


[image: image3]
These Massachusetts peak demand savings are from broad-based energy efficiency programs.  The programs were not targeted specifically or primarily to provide summer kW savings.  Increasing focus on a summer peak savings objective would likely increase the annual summer peak load reductions going forward.  This consideration should be made in a process that considers all of the goals and objectives of SBC-funded energy efficiency programs.

Energy efficiency reduces peak demand, and therefore it can and has reduced market prices for everyone purchasing electricity in the power market.  For example, the Massachusetts DOER 1999 annual report found:

“The situation that occurred in the New England power pool on June 7th, 1999 illustrates this phenomena of market-price reduction as a result of energy efficiency activities.  June 7th was an unusually hot day for that time of year, and the electricity system in New England was not fully prepared to meet the unexpected high demand for electricity during the peak hours of the day (9am to 10pm), given the number of plants that were off-line for maintenance, etc.  During this 13-hour period, New England’s electricity demand reached an average peak of 21,394 MW, where during those hours market prices reached an average of $392 per MW (where the highest hourly price was $680 per MW).  Had there not been 115 MW in energy efficiency related demand reductions during each of these 13 hours
, the average peak demand could have been 21,518 MW, and the additional demand being bid in each hour, at higher bid prices, could have resulted in roughly $6.7 million in additional costs to the system (i.e., all customers).  This estimate is based on the difference in what the market clearing price could have been in each of the 13 hours absent the 115 MW of demand savings, and the actual market clearing price in each of those hours, times the demand in the spot market.
  DOER estimates that absent the demand savings from the energy efficiency programs, the average market clearing price over the 13 hour period could have been $554 per MW (the highest hourly price being $999 per MW), or 40% higher than the average market clearing price absent the impact of the 115 MW demand savings.”  (MA DOER, 2000)

The figure below illustrates the impact of Massachusetts energy efficiency and DSM load reductions on market clearing prices during a 13-hour period on June 7, 1999.  In addition to the energy efficiency programs lowering the program participants’ energy costs by $20 million in 1999, DOER concluded the programs provided reliability benefits and power cost savings to all customers – and the value of the market price benefit on one high-cost day was over $6 million.

Impact of Massachusetts DSM on Spot Market Clearing Price
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When the margin between available generation and load is thin, and the ability of generators to charge high prices for supply-side resources is high, load reductions from energy efficiency and other demand-side resources moderate the market power of generators, and reduce their ability to raise market prices well above the marginal cost of production.
  The result is increased competitiveness in the market, with benefits provided to all consumers.

2.  SBC Funds and Ratepayer Support for Energy Efficiency

NEDRI stakeholders recommend:

· The System Benefits Charge (SBC) funds and other ratepayer funding
 in each state should be supported at levels equal to or greater than current funding for energy efficiency to maximize the benefits for demand reduction.
· Ideally, the SBC funds and ratepayer support should be set at a level sufficient to capture all cost-effective efficiency -- the goal should be to capture all cost-effective efficiency that isn’t being captured in the market.

· States and program administrators should consider targeting energy efficiency programs to geographical locations, energy efficiency measures that reduce peak load, and savings opportunities in high-value time periods, within the context of multiple objectives and considering the explicit rules (statutes or other) for SBC funding in their state.
Discussion

Some state policy makers and regulators are perplexed that they still need to be involved in energy efficiency policy and programs.  Wasn’t the market supposed to have taken hold by now, and replaced bureaucratic planning with competition?  The majority of customers should have stopped buying energy from their regulated utility, and should have signed up with a competitive supplier.  These suppliers – unregulated private companies – should be working to maximize their profits through sophisticated portfolio management, in which they optimize the supply and demand resources they acquire to serve their customers.

The problem is that the competitive energy market envisioned has not come to pass, and many customers do not appear to be interested in such a competitive market.  The large majority of customers continue to buy energy from their distribution utilities, which are supposed to have already exited the retail energy business to concentrate on the “pipes and wires” business.  This situation does not appear likely to change anytime soon.  Competitive retail suppliers are struggling to field profitable offers that can compete with utility standard offer or default service.  States are studying ways to gently force customers into the competitive marketplace, but no acceptable political model has yet emerged.

In the absence of a robust competitive retail electricity market, which may be some years in the future, the time-differentiated component of electricity cost is communicated to customers qualitatively rather than quantitatively.  That is, customers are told that electricity used at system peak times is more expensive than electricity used at off-peak times, but most customers do not see a seasonal or time-of-day price differential on their bills.  

Furthermore, cost-effective energy efficiency resources in New England are often untapped in the private competitive market due to significant market barriers faced by customers and other market participants (e.g., retailers, distributors, manufacturers, builders, contractors, and property managers).  These market barriers include information or search costs, hassle and transaction costs, performance uncertainties, market response uncertainties, asymmetric information and opportunism, product or service unavailability, infrastructure limitations, uneven product quality, limited access to financing, bounded rationality (behavior during the decision making process that appears to be inconsistent with stated goals), organizational practices or customs, split incentives, inseparability of product features, irreversibility, the failure of prices to reflect the time-differentiated nature of demand and energy use, and the failure of market electricity prices to reflect the full cost of energy to society including environmental and social externalities.

Some large customers see electricity as a commodity, and they may be willing to shop for better prices or for other alternatives.  But most small customers (and even many large customers) see energy as a service, and generally they do not shop for or consider other choices.  Also, energy efficiency is more of a product or service attribute, rather than a distinct product or service with its own market.  Even when customers are interested in exploring alternatives, the market barriers listed above limit their ability to consider and adopt energy efficiency products and services.  These market barriers also limit the perceived viability of and market size for energy efficiency products and services in the minds of manufacturers and suppliers.

Even in competitive retail electric market systems proposed by restructuring advocates, most of these market barriers to energy efficiency will remain.  The failure of prices to reflect the time-differentiated nature of demand and energy use appears to be the only market barrier in the above list that may be substantially reduced.  Therefore, most of the cost-effective energy efficiency resources that could provide net benefits to New England and its customers will not be acquired in the competitive market, absent intervention – at best, we are looking at a long transition period.  The end result of a competitive-market-only approach would be an electricity market with higher societal costs for electric energy services, higher customer bills, less efficiency, fewer jobs, and more environmental damage.

Finally, a study published last year by Martin Kushler and Patti Witte for the American Council for an Energy Efficiency Economy (ACEEE) entitled “An Examination of the Role of Private Market Actors in an Era of electric Market Restructuring” (See www.aceee.org, Report U011), casts doubt on the notion that a competitive market will optimize energy efficiency.  Citing experience in nine states, Kushler and Witte conclude that “this study has found little evidence to support the premise that relying on private market actors to provide energy efficiency would be a superior approach and that government/regulatory policies and funding for energy efficiency can be phased out or eliminated.” 

Therefore, for the foreseeable future, a well-designed and implemented public policy is necessary to harvest the full potential of energy efficiency and provide the benefits to consumers and the electrical system.

How Much Potential Remains?

The cost-effective energy efficiency potential in New England is several times the level of resources being captured with the current funding levels.  Several studies, including the Five-Lab study, have documented potential savings of 15% to 18% by 2010, and about 30% by 2020.  A Massachusetts Department of Energy Resources study found significant cost-effective potential savings of 16% to 25% remaining, despite more than a decade of investment in energy efficiency.  See Appendix X [the table distributed as a separate Excel file for this draft; add citations here] for a summary of some recent studies on the remaining and achievable potential of energy efficiency.
Targeting of SBC and Ratepayer-Funded Programs
SBC and ratepayer-funded energy efficiency programs are administered to serve multiple objectives and purposes.  Within this context of balancing multiple objectives, NEDRI believes there is great value in targeting energy efficiency resources to geographical locations, energy efficiency measures that reduce peak load, and savings opportunities in high-value time periods.  States and program administrators should consider such targeting, within the context of multiple objectives and considering the explicit rules (statutes or other) for SBC funding in their state.  For example, many states require SBC programs to provide opportunities for all customers, and states consider parity among contributions to the funds and benefits from it (parity among rate classes) when allocating funds.
SBC and Ratepayer Funding for Enabling Infrastructure for Shorter-Term Demand Response
Individual states should consider using SBC funds to support enabling infrastructure for shorter-term demand response (emergency and price-responsive load programs), within the context of multiple objectives and considering the explicit rules (statutes or other) for SBC funding in their state (e.g., whether the SCB funding is authorized only for energy efficiency, or it has broader authorization which may include load management).  Such funding has been very important for the success of the emergency and PRL programs in New York.  
However, compensation to customers for participating in emergency and PRL load response programs should come from the regional programs themselves, not from the state SBC funds.  The SBC funds should not be used to provide direct or supplemental load response payments to end-use customers or marketers.

3.  Minimum Energy Efficiency Standards for Appliances and Equipment 

By reducing peak energy demand across New England, new minimum energy efficiency product standards could serve as one very low-cost and effective way to cope with projected growth in overall peak demand and address the related reliability, economic and environmental issues. A recent study estimates that New England could achieve by 2020 peak demand savings of 2,163 MW through reduced growth in electric demand, equivalent to 25 percent of projected load growth.  To accomplish the NEDRI stakeholders recommend that New England States:

· Establish State Minimum Energy Efficiency Standards

· Coordinate Efforts Regionally to Research, Adopt and Enforce Efficiency Standards

· Participate in Federal Efficiency Standards Rulemakings

Appliance and Equipment Purchases Contribute to Growth in Peak Demand: Business and consumer purchase and use of new and replacement appliances and equipment are important components of forecasted peak demand and energy growth for the region.  Each year, New England businesses and consumers purchase hundreds of thousands of units of appliance and equipment types that use electricity.  Each represents a commitment to future energy use and related power system capacity in the region.  In many cases, high efficiency product options exist.  However, a number of market barriers often prevent selection of higher efficiency options.  Minimum energy efficiency standards overcome the barriers and provide cost-effective energy savings that benefit consumers directly, while reducing the growth in regional energy use and peak demand that would otherwise increase costs for everyone.

Efficiency Standards Lock In Savings from Energy Efficiency Programs: Product standards are a valuable complement to broad-based energy efficiency programs funded by ratepayers through system benefits charges.  Many ratepayer-funded energy efficiency programs in New England states are design to increase the availability of high efficiency products, broaden product options and foster product competition. When consumers and the marketplace have responded with increased purchases and sales of high efficiency products, minimum energy efficiency standards for these products lock in the efficiency gains by eliminating from the marketplace what is least energy efficient. The recent establishment of new federal minimum efficiency standards for residential clothes washers, following very successful programs that increased the availability, options and sale of high efficiency clothes washers, illustrates how standards can complement ratepayer-funded energy efficiency programs.

Federal Efficiency Standards Are Limited:  The federal laws
 that establish pre-emptive federal authority to set minimum efficiency standards addressed a very limited range of appliance and equipment types.  Many of these standards were set through rulemakings at the U.S. Department of Energy (U.S. DOE).  Several of these proceedings are overdue or have been delayed.  Further, no new products have been slated for minimum efficiency standards since 1992.  States can address this gap in federal policy by establishing minimum energy efficiency standards for products not covered by federal law.  Other states and regions, most notably California, are doing so by developing and adopting standards for products not covered by federal law.

Cost-Effective Opportunities for New Efficiency Standards Identified for New England: Recent research performed for the Northeast States Energy Efficiency Standards Project
 identified and recommended for state adoption additional minimum efficiency product standards as a cost-effective energy, economic and environmental policy. The analysis found that new or updated efficiency standards for 15 products could reduce the projected growth in annual electricity consumption for New England through 2020 by more than 17.5 percent, or over 7,145 annual gigawatt-hours (GWh), roughly equivalent to 13 percent of the total electricity consumption of Massachusetts in 1999.  The standards would save business and residential energy consumers nearly $6 billion by 2020.  Many have a payback period of less than one year based on current product costs.  All of the higher efficiency products are available in New England.  Some are already required in state building energy codes for new construction or renovation.
Table 1. New England Energy and Demand Impacts in Year 2020 of

New Minimum Efficiency Standards in 2005

	Product
	Cumulative Annual Energy Savings (GWh)
	Demand Impacts

(MW)
	Simple Payback (Years)**
	Recommended Action

	Furnace fans 
	2,732
	198
	1.5
	Update federal furnace standard 

	Consumer electronics (standby power) *
	1,041
	137
	.4
	Establish state standard for set top boxes, federal for all

	Ceiling fans *
	528
	199
	2.4
	Establish state standard

	Torchiere lamps *
	1,295
	409
	1.4
	Establish state standard

	Central air conditioners and heat pumps
	463
	752
	2.8
	Update federal standard

	Commercial package air conditioners and heat pumps
	474
	332
	1.7
	Update federal standard; update state building code

	Refrigerated beverage vending machines
	130
	29
	.8
	Establish federal standards

	Dry-type building transformers  *
	135
	20
	1.8
	Establish state standard; update state building code

	Commercial refrigerators and freezers *
	64
	14
	.7
	Establish state standard

	Traffic signals *
	79
	10
	2
	Establish state standard

	Exit Signs *
	66
	8
	.9
	Establish state standard

	Commercial (coin operated) clothes washers *
	18
	6
	3.5
	Establish state standard

	Beverage merchandisers
	49
	18
	.5
	Establish federal standard

	Ice makers
	38
	8
	.7
	Establish federal standard

	Large packaged air conditioners (>20 tons) *
	33
	23
	4.7
	Establish state standard


* Products included in proposed 2003 legislation in three New England States.

** Payback period based on electricity costs of 10 cents/kWh and 60 cents per therm for commercial clothes washers

In the New England Power Pool (NEPOOL) region alone, minimum efficiency standards for the 15 listed products could reduce peak demand in 2020 by about 2,163 MW, equivalent to 25 percent of projected load growth.  The standards would also provide energy savings of 7,145 cumulative annual GWh in 2020, and 71,200 total cumulative GWh by 2020.
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Suggested Actions for New England States
Establish State Minimum Energy Efficiency Standards: In most New England states, legislation is needed to establish state authority to set standards for products not preempted by federal law. It should be encouraged in each New England state. Where this is cost-effective and products are widely available, the legislation should include minimum efficiency standards for products (e.g., such as those products identified in Table 1). 

Lawmakers in Massachusetts, Maine and New Hampshire have proposed 2003 legislation to both establish that authority and set standards for ten of the listed products.  Similar legislative bills are expected in 2003 in Connecticut and Rhode Island. The Rhode Island climate change action plan embraces such standards, and explicitly expresses hope that neighboring states will also choose the course. If adopted by all New England states, efficiency standards for these ten products by 2005 could provide up to 820 MW and 3,260 cumulative annual GWh savings by 2020.

Coordinate Efforts Regionally to Research, Adopt and Enforce Efficiency Standards:  Given the overlap of product markets and distribution in New England, the states should establish common standards to maximize their effectiveness and minimize costs and requirements for affected product manufacturers as well as for state agencies responsible for oversight of reporting requirements and enforcement.  Specifically, states should work together to adopt identical technical specifications for product standards, coordinate retailer education, manufacturer reporting and enforcement programs, and conduct research regarding new opportunities for minimum efficiency standards.  A regional coordinating council (e.g., Regional State Advisory Council – “RSAC”) could be a valuable vehicle for assessments and coordination.

Participate in Federal Efficiency Standards Rulemakings: New England states could increase savings from new minimum energy efficiency standards by actively participating in federal rulemakings scheduled by the U.S. DOE to establish or update standards for products covered by NAECA or EPACT.  This participation is particularly important for New England states, where energy costs are among the highest in the country.  U.S. DOE’s rulemaking schedule for federal efficiency standards includes: furnace fans and commercial and residential air conditioning and heating equipment.

4.  Effective Building Energy Codes

Commercial, industrial, and residential construction activity, including remodeling and renovations, are significant drivers of load growth.  A key policy to minimize the negative impacts of this growth on the regional power system is to reduce the increase in energy consumption and demand driven by new and expanded buildings by:

· Continuously updating building energy code requirements to reflect advances in design and construction practices, and equipment choices that affect building energy use, and 

· Effectively implementing current building energy codes by:

· Providing ongoing training and technical support for inspectors and builders

· Linking ratepayer-funded energy efficiency programs with building energy code training and development

This could achieve demand savings of 1,115 MW (summer peak) by 2020 compared to forecasted growth in peak demand use. 

Effective Implementation of Building Energy Codes is the Key to Large Savings: A 1999 study by the Pacific Northwest National Laboratory of Building Energy Code Implementation in Northeast states, updated by the Northeast Energy Efficiency Partnerships, Inc. (NEEP) in 2001, projects that New England states could save 1,115 MW (summer peak) by 2020 with improved building energy code requirements and implementation if 100% code compliance is achieved.   Effective building energy code implementation (i.e., 75% or better) can be achieved with:

· Development of energy code requirements that are readily understood and enforceable, 

· Ongoing training and technical support for building energy code inspectors regarding energy code requirements and technical interpretations.

· Ongoing training and technical support for architects, designers, developers, and contractors regarding energy code requirements and how to meet them.

· Increased use of energy code compliance tools for architects, engineers and designers to more accurately document compliance.

· Linking ratepayer-funded energy efficiency programs with building energy codes development and market place training. 
Adoption of National Model Energy Codes Is the First Step to Energy and Demand Savings. The International Energy Conservation Code (IECC), recognized as the most current code for residential and commercial buildings, reflects recent developments in construction practices and materials, and offers New England states a model energy code that is straightforward to implement.  By adopting the IECC standards as statewide requirements for all new construction, New England states can improve the effectiveness of building energy code implementation and increase energy and demand savings.  As indicated in the tables below, some already have adopted the most recent IECC standards.  Some have not. 
	Table 2: Status of Commercial Building Energy Codes in New England

	Meets or exceeds IECC 2001 or ASHRAE 1999
	Maine, Massachusetts, Rhode Island

	Updating to IECC 2001 or ASHRAE 1999
	Vermont

	Meets IECC 2000 or ASHRAE 1989
	New Hampshire, Connecticut


	Table 3:  Status of Residential Building Energy Codes in New England

	Meets or exceeds IECC 2000
	None yet

	Updating to IECC 2000
	Massachusetts, New Hampshire, Rhode Island, Vermont

	Meets or exceeds MEC 1995/1993
	Connecticut

	Voluntary – Meets MEC 1992
	Maine


Continuously Update Building Energy Code Requirements: The IECC is a continuously updated model building energy code.  A major update of the IECC will be released in early 2003 with a supplement planned for 2004.  New England states should participate in this building energy code development process so that the result reflects the issues, needs and current status of construction practices of New England states.  In addition, New England states should commit to a continuous process to review and adopt state building energy codes to consider the latest, cost-effective developments in national model energy codes as well as state-specific factors. 

Provide Ongoing Training and Technical Support for Inspectors and Builders: Beyond adoption of up-to-date and user-friendly codes, most states implement programs to train building inspectors in the energy code requirements including checklists and software tools to assess building compliance.  Depending on the resources available, training reaches 30% to 90% of the building inspectors. Energy code compliance can be further improved by training the large majority of building inspectors, and by extending energy code training and technical support to the regulated community (i.e., builders, developers, designers, architects and engineers).  Unfortunately, states have very limited, if any, resources for such training. Funding for building energy code training and technical support should be given priority by states as part of strategy to provide power system reliability cost-effectively and equitably.

Link Ratepayer-Funded Energy Efficiency Programs with Building Energy Code Training and Development:  Significant ratepayer funding for energy efficiency programs in New England States is devoted to promoting best practices for energy efficiency in new residential and commercial construction (e.g., Energy Star Homes, Design 2000+ and Energy Conscious Construction).  Program administrators in Massachusetts, Rhode Island, New Hampshire and Vermont currently link builder training and technical support for these above code programs with information about minimum energy code requirements and compliance tools.  This practice should be encouraged and resources leveraged through regional training resources such as those developed through the Northeast Regional Building Energy Code Project hosted by NEEP.  

5.  Enhanced Regional Coordination for Demand-Side Resources

Enhanced regional coordination could increase the effectiveness and cost-efficiency of energy efficiency efforts as a key element of demand-response policies and programs in New England.  Three aspects of enhanced regional coordination should be considered – regional planning and resource assessment; regional programs; and regional research and evaluation. More specifically, NEDRI recommends that New England states:

· Regionally plan for and assess the potential for demand-side resources.

· Regionally coordinate the development and implementation of demand-side programs and policies.
· Conduct regional research to identify new opportunities for as well as evaluate the impact of demand-side resource impacts.
· Establish a regional coordinating council for demand side resources,

These activities would complement, not replace, current state-based efforts to develop, approve, establish and implement demand-side programs and policies.  Concerning demand-response, enhanced regional coordination would provide information and forums to inform and address opportunities to use state and regional demand-side polices and programs to meet regional energy and environmental policy goals needs.  For example, enhanced regional coordination would make it possible to integrate demand-side options into regional system expansion and reliability planning.  

Regionally Plan for and Assess the Potential for Demand-Side Resources to Address Regional Energy and Environmental Needs and Goals:  The aggregate impacts of energy efficiency, load management and curtailment, and distributed generation can provide a significant resource to help meet system reliability needs as well as address transmission and distribution capacity needs within the NEPOOL system
.  These same regional demand-side resources can help New England Governors also meet environmental
 and economic goals including energy security.  However, New England is not now served by an ongoing regional planning effort
 to characterize and target cost-effective policies and programs for demand-side resources.
  Lacking such information to inform annual transmission and reliability planning, many cost-effective demand-side resources are not addressed.  Indeed, lacking this information, regional transmission system planning favors supply-side resource options over demand-side options.  Furthermore, regional planning will facilitate regional coordination of demand-side programs and policies, where this would be of value to leverage the greatest market response to provide economic peak load reductions in the long-term as well as the short-term.

To provide regular information to integrate, coordinate and the leverage the role of demand-side resources to meet state and regional energy, economic and environmental policies, New England states should establish an ongoing planning and assessment capacity regarding energy efficiency and other demand-side resources. This capacity should be organized to provide information in a form and schedule that will enable it to be used in the context of regional planning for transmission and system reliability planning (e.g., include as a task for the Regional State Advisory Council, or “RSAC”).

Coordinate the Development and Implementation of Demand-Side Programs and Policies Regionally to Maximize Market Impacts and Savings:  In some cases, regionally developed demand-side programs and policies, and coordinated, consistent implementation, may be more effective because of the nature of the technology, the avenue of commerce, the market opportunity, or the program strategy.
  Three examples of high priorities for regional efforts are market transformation programs that focus on regional or national markets (e.g., to introduce high efficiency new equipment), minimum energy efficiency standards for appliance and equipment, and high efficiency new construction programs. Several programs are currently coordinated regionally in New England. NEEP facilitates many regional programs implemented through joint and coordinated activities of program administrators in each state through ratepayer-funded programs.  The Consortium for Energy Efficiency (CEE) provides technical and program assistance on regional and national opportunities.  Utilities and program administrators participate in several national and regional consortia (e.g., Energy Star Homes, Compressed Air Challenge).  These efforts reduce costs and increase market participation. 

New England states should continue to support and encourage such efforts where they can leverage national and regional resources, increase program effectiveness, and reduce program costs.  Further, New England states should seek to reduce institutional barriers to such efforts (e.g., adopt common regulatory requirements for regional initiative planning, evaluation and implementation; support regional as well as state-focused data collection; approve programs on a multi-year basis where cost-justified).  

Conduct Regional Research and Evaluation of Demand-Side Resource Impacts:  A key to successful planning for and coordination of regional demand-side resources is having consistent data to assess market opportunities and evaluate the impact and progress of regional policies and programs.  Energy efficiency program administrators in New England states do conduct some studies and evaluations on a regional basis (e.g., baseline research regarding the status of specific equipment or appliance types, or construction practices).  But these efforts are occasional and rarely include all New England states.  This lack of consistency in data and information can impede regional assessments or coordination of programs and policies to address reliability and transmissions system needs.  Furthermore, separate research and evaluation efforts can miss opportunities to reduce study costs or to leverage data.  To support regional planning and coordination of demand-side resources regionally, New England states should support regional research and evaluation efforts, and require the regional planning council, in whatever form it takes, to produce a regional plan for demand-side research and evaluation.

Establish a Regional Coordinating Council for Demand-Side Resources:  To support regional planning, development, implementation and evaluation of demand-side resources, New England policy makers and other stakeholders should establish a regional coordinating council for energy efficiency programs and policies, including for some SBC-funded programs and appliance and equipment standards.  The coordinating council could assess regional opportunities to achieve cost-effective peak demand reductions through energy efficiency and load management, prepare regional plans for energy efficiency and other demand-side resources, coordinate regional implementation, and conduct regional evaluations. This information could be used to assist system expansion planning including all cost-effective demand-side resources.  In the Pacific Northwest, the Northwest Power Planning Council and the Northwest Energy Efficiency Alliance (a non-profit organization with a board comprised of utility, government, and stakeholder representatives) plan and implement regional programs.   Such a coordinating council could be established in New England through existing forums (e.g., New England Governor’s Council, Conference of Northeast Governors, Northeast Energy Efficiency Partnerships, Inc.) or a new forum or capacity could be established (e.g., a Regional State Advisory Committee - RSAC). 

6.  Complementary and Integrated Options

New England should pursue demand response strategies that recognize the multiple attributes of demand response technologies and integrate the marketing of shorter-term demand response and energy efficiency programs into complementary program offerings that:

· Make full use of demand response technologies; 

· Promote facility O&M; and,

· Implement coherent, comprehensive marketing programs

Background

Almost all customers can participate in demand response, even though the response capability of customers differs significantly.  Some customers can curtail electricity use on a few minutes notice, and so are able to participate in emergency/reliability programs.  A second set of customers is able to curtail usage with several hours notice, and so can participate in economic/price responsive programs.  

A much larger number of customers can participate in longer-term demand response (energy efficiency) programs.  Virtually all energy efficiency programs, from market transformation programs (appliances and building codes) to immediate resource acquisition programs (rebates and performance contracting) help to lower system peaks, even if peak reduction is not the primary program goal.  Customers often do not connect their participation in energy efficiency programs with demand response, because they do not understand that reducing their peak usage changes the system load profile and makes the electricity system more efficient.

Strategies

New England can pursue three major strategies to get the full benefit of the multiple attributes of integrated energy efficiency and demand response programs.

Make Full Use of Demand Response Technologies
One of the key characteristics of the energy efficiency programs of the last decade is their ability to quickly move specialized technologies into mass distribution.  New refrigerators today use a fraction of the energy of the units they are replacing.  T-8 lighting technology is now available in every home improvement store.  We can expect that several cutting edge demand response technologies will make a similar quick penetration of the mass market.

Today, utilities and ISO-NE are promoting the use of advanced metering, communications and control systems in commercial buildings.  One of the uses of this technology is dimming lighting systems in short-term demand response programs.  History suggests, however, that after building owners dim their lights a few times in short term demand response, they will learn that they save some money and cause no hardship to their tenants or employees.  They will then begin to dim their lights on all sunny afternoons, not just those hot summer days when the system is nearing its peak.  The technology will thus lose its value as shorter-term demand response but will have significant long-term value as an energy efficiency measure.

The flip side of this example is a high-end office building owner, who wants to optimize tenant comfort with the best possible HVAC and lighting controls, and so installs an advanced metering, communications and control system in a new or renovated building.  Some time later, the tenants learn that they have the ability to dim lights in short-term demand response programs.  

Thus, the same technology can deliver either short-term or longer-term demand response in different buildings, or even in the same building with different tenants.  Other technologies, in addition to dimmable lighting systems, which can have multiple program applications include HVAC system controls, industrial process controls and building infrastructure (piping and wiring) re-design.  The proliferation of these technologies can have significant impacts on both utility revenues (by lowering usage) and the need for peak generating units (by reducing system peaks), which should be understood by both market participants and policy makers.

Promote Facility O&M
Many large commercial and industrial facilities today are not operated and maintained to optimize energy use.  Industrial customers tend to focus on production concerns.  Institutional customers are often starved for maintenance resources.  Commercial tenants and building owners are not equally motivated to save energy.  This lack of focus on energy use means that the vast majority of large customers are not ready to participate in either short or long-term demand response programs.  

A common condition among large customers is that they either do not know their load profile or cannot quantify the major components of that profile.  They make very modest use of the capabilities of their installed metering, control and EMS systems; are usually ignorant of their short or long-term demand response options; and, lack the tools required to quantify the value of these options.  If they have a systematic preventive maintenance program, they typically cannot determine if that program is optimizing their energy use.

There is a growing body of evidence, accumulated both in the US and Europe, that rigorous O&M programs that feature regular energy use feedback to building operators and managers can reduce energy use, without significant capital investment, by 5-15% for industrial facilities and up to 25% for commercial and institutional facilities.  It is becoming increasingly clear that the detailed facility knowledge inculcated by a rigorous O&M program also enables building operators and managers to identify and implement short-term demand response measures.  

Facility O&M is thus a very cost effective short and long-term demand response option, but it is also very difficult to implement on a mass scale because it involves a major change in the mind set of most customers.  The US did not embrace total quality in manufacturing for more than a decade after it had become the mantra of Japanese manufacturers, even though TQM was invented in the US.  Likewise, it will take a while for the majority of large facility owners and operators to embrace the kind of continuous improvement process that motivates rigorous O&M programs.  It is therefore important that demand response programs identify and publicize useful examples of successful, energy-oriented O&M programs.

Implement Comprehensive, Coherent Marketing Programs
The relative success of the New York Demand Response programs during the past two years is due, in no small part, to the comprehensive and coherent marketing message that is delivered in New York.  Unlike PJM or ISO-NE, which are multi-state entities, and unlike California, which is chaotic, New York delivers a coherent, clear message to consumers: the state is short of capacity; new generation resources are not going to solve the problem in the short term; large-scale demand response is necessary to keep the electricity system running.  This message is repeated by all of the players in New York: the Governor; Legislative leaders; executives of NYSERDA, LIPA and NYPA; and the investor-owned utility companies.  As a consequence, New York’s Emergency Demand Response program is significantly larger than all of the other ISO programs combined.

New York has also done a good job of targeting some of its energy efficiency programs, such as the room air conditioner bounty program, or the C/I performance program, at peak reduction goals.  This targeting is beginning to build in the minds of customers the notion that demand response consists of a full spectrum of activities, and that many customers can participate in demand response.  Not every customer can participate in short-term demand response, but almost every customer can lower his or her peak demand with affordable activities that do not require sacrifice or hardship.

Unfortunately, in New England the message is not nearly so coherent or clear.  Customers hear pleas from utilities to sign up for emergency demand response programs with one ear, and contradictory assurances from public officials that electricity supply is ample with the other ear.  Customers across New England hear a veritable Babel of messages and slogans, which typically mix corporate identification with program promotion objectives, from utility companies and competitive market suppliers.  As a consequence, it is not clear to most customers that energy efficiency and short term demand response programs are part of the same continuum.  Nor is it clear to most individual customers where they have a likely fit on that continuum.

The utilities see themselves in the business of administering energy efficiency programs for the long term, but are only in the short-term demand response marketplace because the competitive retail market, which was supposed to handle these programs, faltered in the starting gate.  Because of this disconnect, utilities often don’t market a full continuum of demand response options, but rather a set of seemingly disconnected programs.  Furthermore, utilities are only beginning to come to grips with the technical potential and economic ramifications of the new metering, communications and control technologies or of the rigorous large facility O&M programs.  

It is therefore important that New England regulators take an active role in shaping the content of demand response marketing programs, to assure that the full continuum of demand response programs is communicated to customers clearly and coherently.  This job falls to regulators because the source of the marketing funds is regulated activities, either from dedicated DSM or System Benefit Charge funds, or from a portion of the rates collected by the ISO from customers who overwhelmingly remain in regulated retail service.

7.  Equal Treatment for Energy Efficiency in Regional Resource Decisions

National experience to date suggests that short-term price responsiveness, while important, has very limited appeal to the broad base of electricity consumers, large and small, apart from emergency programs.  Energy efficiency, which is often a more cost-effective long term resource than day-ahead and real time load shifting and peak clipping, has largely been ignored in the development of price responsive market options at the wholesale and regional levels. Instead, energy efficiency is generally seen by many system planners as a government program, disconnected from system planning, except to forecast the results of state-mandated programs. This “disconnect” will lead to an electric grid that is more expensive, less reliable and more polluting than necessary. As regional energy markets, regional system planning, and regional cost allocation proposals are developed, it is increasingly important that energy efficiency solutions be considered at the regional level, and given an equal opportunity to contribute. For these reasons NEDRI stakeholders recommend:

· Inclusion of energy efficiency resource opportunities  in regional system planning and expansion decisions, on an equal basis with supply and wires solutions;

· Inclusion of energy efficiency resources on an equal basis with supply and wires solutions, when regional actions are taken to resolve persistent economic congestion; and

· Capacity payments or credits to verified demand reductions from energy efficiency within any Resource Adequacy rule or market established at the regional level. 

These recommendations are discussed in the subsections below and are consistent with the discussion in the chapter on Regional Power System Planning and Investment.
7a.  System Expansion Planning and Energy Efficiency

There is general agreement supporting FERC’s expectation that the ISO or RTO must engage in System Expansion Planning in order to assure that system reliability is maintained.  The market is expected to meet almost all reliability needs -- and the market has been set up with congestion payments, reserve requirements, operating reserves and similar requirements to encourage it to do so.  However, market barriers will persist, and many aspects of system reliability are public goods. For these reasons, both regional system planning and regional market interventions are widely supported to advance reliability and reduce persistent congestion. 

The major issue is whether the ISO, when it intervenes in the market to assure reliability, will look only to regulated transmission solutions, or whether it will consider the full range of solutions, including customer-based solutions (demand response, efficiency, and distributed generation), selecting the mix of resources that is most cost-effective.  FERC’s position in the SMD is that all solutions should be examined, and the best ones selected.  The ISO-NE, for the most part, has taken the “traditional” approach of relying upon regulated transmission to address system needs.  

NEDRI stakeholders support market-based approaches to system reliability, and recommend administrative interventions only when the market has failed.  But if there is a need to intervene, the ISO should pursue as much competition as possible while minimizing costs by having a public, transparent and open competition for the best solution to defined problems.  The regional planning process should investigate all solutions, including transmission, generation (both central station and distributed options) and demand response, including energy efficiency. When solutions are proposed for socialized treatment, demand-side options, including efficiency investments, should be supported on the same basis as supply-side and wires options
. We emphasize that energy efficiency should be included because some energy efficiency initiatives, such as ones focusing on air conditioning load, address the entire peak period and could have not only significant reliability benefits, but could also provide a more level load curve that would reduce peak period and average prices, and total system costs.

7b.  Persistent Uneconomic Congestion and Energy Efficiency

NEDRI should also support the FERC proposal in the standard market design NOPR that ISO/RTOs step in when uneconomic congestion persists for a long time and the market shows no signs of addressing it.  Congestion pricing is a premium paid by consumers to encourage market participants to invest in projects to reduce the congestion.  However, if there are market barriers and uneconomic congestion persists long-term, at some point, the ISO/RTO must intervene.  The NYISO, which has had congestion pricing since 1999, reports that congestion in the NYISO is costing consumers about $900 million per year—more than 20% of electric revenues go for congestion-related costs.  If the market responds with economic solutions to address this congestion, this cost is worth paying for the signal it sends.  But if significant cases occur where the market does not respond and shows no signs of responding, then there is no reason why consumers should unnecessarily continue to pay hundreds of millions of dollars to support high cost producers rather than investments in solutions.  If the ISO must intervene to address persistent congestion, then, as with reliability, all possible solutions should be allowed to compete in an open process so that the best one, or set of them, can be selected.  Energy efficiency, as one possible solution, could provide significant and long-lasting benefits to customers as well as the electric system that reduce congestion payments, reduce prices at almost all high use periods—without incurring any real siting problems. 

In all cases of System Expansion Planning, any interventions into the market should be funded by those causing the costs or those benefiting from them—to the extent that it is possible to identify them.  Further, different solutions to the same problem should be funded in the same manner.

7c.  Resource Adequacy and Energy Efficiency

The FERC SMD proposal for capacity and resource adequacy is clearly a “work in progress.”  But one of its strengths is that it calls for a time horizon consistent with the time it takes to bring new resources into the market—3 years or more for capacity.  Another strength is that it specifically includes demand response resources as eligible to participate in this market.  

NEDRI should support the inclusion of energy efficiency as an important eligible resource to meet resource adequacy requirements in the region’s power markets.  Energy efficiency should be one of the resources that consumers can invest in as a capacity resource—just like generation and short-term demand response.  Of course, eligibility and verification requirements must be imposed upon such energy efficiency resources, as a condition of receiving credit under resource adequacy rules. 

In capacity markets, consumers generally get “credit” for energy efficiency investments through reduced capacity acquisition requirements—to the extent that energy efficiency reduces their peak requirements.  But there are two problems.  First, consumers do not generally get credit for current year investments, since their peak is estimated by prior period usage.  The NYISO has solved this problem through provisions in its Special Case Resources ICAP Program, and NEDRI should support such provisions for the ISO-NE.  Second, load profiled customers do not now receive any credit for energy efficiency peak use reductions—because the load profile mechanism does not take it into account.   

NEDRI should support the development of pilot programs that will provide capacity credit to load-profiled customers for reductions in their peak capacity usage.  Energy efficiency is one of the few methods by which customers can respond to high prices and affect their energy bills, and mechanisms should be developed that will allow them to take credit for reduced capacity usage, especially in constrained areas likely to require some investment in the planning horizon.  Methods for estimating variations from established load profiles should be developed for use, initially, in pilot programs.  The 25 MW pilot programs at the NYISO and PJM for small customers that do not have interval meters is the sort of program that fits this description. 
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� The first two paragraphs of this section are from "Principles and Goals for Demand Response Resources in New England," NEDRI Policy Team, June 18, 2002.


� We developed an illustrative example for an existing large commercial office building located in Albany, NY – the closest location to New England for which we had 8760 hour load shape data – and examined the impacts on peak load and load shape on a summer day (July 9).  We analyzed two primary scenarios: (1) energy efficiency measures for lighting and cooling that reduced load by 20%; and (2) shorter-term demand response (load management) defined as a four-hour curtailment from 1:00 pm to 5:00 pm, with a curtailment load reduction of 15% achieved by reducing lighting and HVAC load.  We used a conservative estimate of 20% load reduction from the HVAC and lighting energy efficiency measures.  For existing, previously-untreated large commercial office buildings in New England, savings of 25% or more from comprehensive measures are common, and savings of 20% are near universal.  The load management load reduction is 15% from a four-hour load curtailment based on facilities that used lighting and HVAC strategies to reduce load.  See Goldman et al, Do “Enabling Technologies” Affect Customer Performance in Price-Responsive Load Programs?


� SBC funding levels in recent years total about $250 million annually.


� Estimate by Jeff Schlegel, based on compilation of cumulative results from individual states.


� See A Decade of Progress with Business Energy Efficiency in New England, prepared by Boston Edison, the NEES Companies, and Northeast Utilities, July 1999. 


� For simplicity, the DOER analysis assumes that the distribution companies’ combined coincident peak demand reductions of 115 MW occurred in these hours on June 7th, 1999.


� Massachusetts DOER’s 1999 analysis (including load data, bid schedules, and market clearing prices) is based upon data reported by ISO-NE.  Note that the $6.7 million in savings reflects savings to the spot market load (i.e., what was traded in the spot market in each hour), as opposed to total load (most of which is traded through bilateral contracts).  The average spot market load over the 13-hour period was 3,159 MW.  See Massachusetts DOER annual report for details.


� See Richard Cowart, Efficient Reliability, for a more complete discussion.


� We are stating this broadly and we include Pay as You Save (PAYS) approaches in this category, though PAYS approaches are largely participant funded.


� In addition to these market barriers, there are institutional barriers, including the disincentive for distribution companies to reduce energy use because their revenues are based on energy throughput.  See the Pricing and Metering chapter for more discussion.


� National Appliance Energy Conservation Act of 1987 (NAECA) and the Energy Policy Act of 1992 (EPACT).


� Energy Efficiency Standards: A Low-Cost, High-Leverage Policy for Northeast States, Summer 2002, by Ned Raynolds, Northeast Energy Efficiency Partnerships, Inc. (NEEP) and Andrew deLaski, Appliance Standards Awareness Project (ASAP); Updated estimates based on more recent cost and savings information provided by NEEP and ASAP December 2002. 





� Specific institutional arrangements to achieve this are not considered in this paper.  Participants in the New England Governors Council have stated a preference to allow the six New England governors the opportunity to address this in comments before FERC this spring concerning the Regional State Advisory Committee proposed in FERC’s Standard Market Design. 


� For example, NEEP’s regional assessment of the potential impacts of building energy codes and minimum energy efficiency standards demonstrated large potential energy and demand impacts, and economic savings.


� In 2002, the Conference of New England Governors and Eastern Canadian Premiers passed the "Resolution 27-7 Concerning Climate Change" which directs the Committee on the Environment and the Northeast International Committee on Energy to evaluate and recommend options for reducing greenhouse emissions from the electricity sector and increase the amount of energy saved through conservation programs in a cost-effective manner.


� In the Pacific Northwest, the Northwest Power Planning Council and the Northwest Energy Efficiency Alliance (a non-profit organization with a board comprised of utility, government, and stakeholder representatives) plan and implement regional demand-side programs.  


� A recent study by Xenergy, Inc. assessed the achievable energy efficiency potential over the next ten years across California for all electricity customers using hundreds of commercially available measures. The study calculates that California can save up to 3,500 megawatts of peak demand and net over $8 billion in savings over the next decade by restoring public efficiency funding to nearly 1994 levels (adjusted for inflation).


� Regional approaches to program development and implementation are not necessary in all cases.  Many programs can be effectively implemented without such a regional interface.  


� NEDRI has examined three steps to implementing this principle: (a) a reliability planning process that even-handedly explores supply, wires, and demand-side solutions; (b) use of an “Efficient Reliability” test by decision-makers to screen solutions that are proposed for socialized cost recovery; and (c) an “open season” for potential regional solutions that promotes competition among potential solutions and gives them an equal opportunity for secure cost recovery. These proposals are developed in greater depth in other sections of the NEDRI report (Demand Response and Reliability; and System Expansion Planning). The essential recommendation in this section is that energy efficiency resources, providing long-term demand response, should be included fully in these planning and acquisition processes.
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