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Introduction

As many observers have asked, “if demand response is such a good thing, why is there so little of it?” New England’s electric systems continue to deliver only a small portion of the cost-effective demand response resource potential in the region. This is true with respect both to short-term load management and price-responsive load, and to longer-term energy efficiency investments. 

Several NEDRI participants have pointed out that it is important to understand the various barriers to efficiency and price-responsive load, if we are to design effective programs and policies that will need to surmount them. The barriers listed below are taken from the four NEDRI Framing Papers and transmission memo, and from submissions from several NEDRI participants, including Dave LaPlante and Bob Burke (ISO-NE), Cindy Jacobs (Conn. DPUC), Pete Fuller (Mirant), Betty Jensen (PSE&G), and Ruben Brown (E Cubed)*. The memo it is not intended to synthesize or set priorities among the many barriers that have been identified, but rather to provide a starting point for discussion among NEDRI participants. 

Please review this material as a means of identifying and prioritizing the most important barriers to DR in New England, and thus designing effective strategies to deliver DR resources to the grid.

A. Barriers to Price-Responsive Load Programs

Customer
· Information and Pricing.  Consumers generally do not recognize that the high prices during a few hours a year are more than offset by low prices during much of the year, resulting in a lower electricity bill for the year as a whole. In addition, consumers may not recognize the opportunities they have to shift consumption from high-priced to low-priced periods, further reducing their electricity bill.  Thus, even if customers had the opportunity to face dynamic prices and had interval meters and the necessary communications systems, they still might choose not to participate in such programs.  These consumer perceptions highlight the critical need for customer education. Customers need information on how dynamic-pricing options work and how they might benefit from such programs before they will be willing to participate in such programs. 

Regulatory
· The Structure of Standard Offer Service.  Most customer loads continue to buy generation from their local utility under “default” or standard offer tariffs with rate designs that provide the customer and the utility with inadequate incentives to reduce loads in high-priced hours.  Standard-offer services can hinder the development of forward markets that would otherwise be used for customer hedging and discourage new retail providers from offering risk management services as value added products. Short-term (e.g., 6-month) SO contracts are too short to support investments in innovative services with customers. 

·  If PUCs impose rate caps on the local utilities, the utilities lose money if they run innovative load-reduction programs and pay for the associated metering and communication infrastructure. To the extent the utility recovers fixed transmission, distribution, and customer-service costs through a volumetric charge (i.e., on a ¢/kWh basis), its revenues and earnings will decline if customers reduce their electricity use.

· Metering and Billing Infrastructure.  PUC decisions on metering and related services (billing and access to meter data) are also critical to expanding price-responsive demand.  Based on the regulatory uncertainty about who eventually will own the meters and related equipment and the data generated from meter reading, utilities are ambivalent about making an investment today that might become a stranded asset tomorrow.  Retail providers are unsure whether they are permitted to install such systems. If they do install these systems, how will they recover costs if customers switch to a different energy supplier? In the meantime, what entities have access to customer-meter data? Similar issues may apply to the computer systems required for billing and settlements.  Advanced metering can occur with either a regulated monopoly or a competitive market, but it will likely not occur until regulators decide on the framework for such metering and infrastructure issues.

· Treatment of power cost savings. Where PUCs require all cost savings from load response to be passed through to end-users, neither the incumbent utility nor any potential Curtailment Service Provider has an economic incentive to develop this line of business.

· Load Profiles.  The use of predetermined load profiles, rather than hourly metering, to bill customers further inhibits adoption of price-responsive demand. If customer meters are read only monthly, retail providers have no knowledge of the dynamics of electricity use and, therefore, no ability to either charge customers appropriately for their electricity use or mechanisms to reward them for changing the timing of their electricity use. In a similar fashion, customers have no incentive to respond to time-varying wholesale prices. State regulators may want to consider making interval meters a requirement for retail electric service, at least for larger users (e.g., greater than 20 kW).

· FERC. A fundamental regulatory obstacle to greater use of demand-side resources is uncertainty on the part of market participants (both suppliers and consumers) about future government regulations and market design. Until the rules concerning definition, participation, and pricing for wholesale markets for energy, transmission congestion, and ancillary services are stable, suppliers and consumers will be unwilling to invest time and money to manage demand. Similarly, the rules concerning price caps and other forms of market-power mitigation must be stable before such programs can flourish.  FERC’s acceptance and imposition of low price caps in the ISO markets it regulates will suppress customer participation in voluntary load-reduction programs.

· State/Federal Jurisdiction. A critical issue is the potential conflict between state and federal regulation of price-responsive demand programs. Although FERC regulates wholesale markets and the ISOs that operate these markets, it has no jurisdiction over retail activities. The state PUCs, on the other hand, have authority over sales and service to retail customers but limited jurisdiction over wholesale markets.  Thus, utilities may be required by FERC to implement programs that increase their costs and reduce their revenue. These costs, however, can only be recovered with approval from the state regulator.

· Independent System Operators. System operators (today’s vertically integrated utilities and ISOs and tomorrow’s RTOs) have traditionally focused on the supply side and ignored the demand side of the equation (by assuming, in essence, that demand is completely price inelastic).  System operators need to broaden their thinking to accommodate the unique characteristics of customer loads, just as they have done for the unique characteristics of individual generating units.

Technology
· Standardization. All the technical components necessary for dynamic-pricing and voluntary load-reduction programs exist and have been applied in various settings.  However, the industry has not evolved to the point that standardized (off-the-shelf) equipment and communication packages are readily available.  The industry may need to develop standards to ensure that the various components can work well with each other, regardless of who manufactures what.  If the requirements for these services can be standardized, mass-produced electronics can likely dramatically reduce the cost and increase the performance of advanced metering. This would facilitate real-time market response for even the smallest load.

B. Barriers to Innovative Pricing

There are a number of obstacles to the implementation and success of alternative, time-based approaches to pricing.  They affect not only customer behavior, but also that of utilities and policymakers. Key barriers include the following:

Cost barriers
· Capital, telemetry, and administrative costs.  The capital costs of advanced metering, regardless of which entity – distribution company, LSE, or competitive meter provider – can inhibit investment, particularly in an uncertain regulatory environment. Telemetry and other ongoing costs might not be high (e.g., Puget estimates around $1 per month per customer), but added to capital cost, raise the threshold savings rate needed to make an advanced metering program cost-effective. 

· Cost-effectiveness.  Concerns about the cost-effectiveness of advanced metering, particularly for lower-volume customers, can discourage large-scale investment. The cost of advanced meters is higher for small customers than it should be, especially if utilities use one-by-one meter deployment strategies as opposed to mass-deployment strategies (as at Puget Sound Energy and United Illuminating, for example.) 

Customer barriers
· Customer risk aversion.  Price volatility is seen by many customers as an undesirable risk and, thus, as an overall increase in one’s electricity costs.  Often, customers are willing to pay a premium to avoid time-varying costs (ironically, while utilities incur a cost-premium to provide advanced metering service).

· Elasticity of loads. What loads can customers easily shift in time, from hour to hour, day to day, or across even longer spans?

· Mismatch between meter costs and benefits.  At most New England utilities, the customer who receives the advanced meter is required to pay the full cost of that meter,  but that customer realizes only a portion of the benefits. This results in a mismatch between meter costs and benefits. By contrast, if meters are installed by the utility as part of core distribution service, and if all customers share in those costs, the costs and benefits will be better aligned.

Utility and LSE barriers
· Utility revenue loss.  This is especially problematic with voluntary programs, which result in customer self-selection: only those whose load profiles are better than the class average will go on the TOU or RTP program.  This reduces their total costs, but makes both the utility and (after a rate re-design) its remaining customers worse off (since the diversity benefits of those “good” customers have been lost to the customer class).  Also, absent any new price-responsive behavior on the part of these “free-riders,” there would be no peak load reduction benefits.

· Load profiling.  It is in the interest of an LSE whose non-interval-metered customers’ loads are better than the average (i.e., higher load factors or lower demands at high-cost time) to support improved methods of load profiling.  LSEs whose customers’ loads are worse than the average have the opposite incentive, since some part of the higher costs their customers cause is being paid by others.

· Calculation of the customer baseline for RTP.  While there is no empirical evidence to suggest that customers somehow “game” the determination of the baseline, avoiding this possibility remains a challenge for LSE and utility administrators of RTP and interruption programs.

· Billing and collection.  Is the utility’s billing and collection system capable of settling the accounts with more complicated pricing structures?

Regulatory and Legislative
· Policymakers’ perceptions.  Concerns (not necessarily justified) that, for the most part, customers cannot adjust their usage as price changes have led to regulatory preference for voluntary, rather than mandatory, programs.

· Fairness.  Not all customers will benefit equally from the new rates.  This will depend on how prices actually change and on the degree of customer-responsiveness.  To the extent that, in an environment of average embedded cost pricing, demand on-peak is subsidized by off-peak consumption, one can argue that a pricing scheme that more fully allocates costs to those who cause them is inherently more fair. On the other hand, electricity is an essential service in modern society, and public decision-makers will also consider universal service goals in making rate design decisions.

· Other pricing policies. The effect of rate caps imposed by the ISO or state or federal regulators.  To what extent do such caps inhibit price responsiveness?

· Lack of coordination with DSM programs.  If utilities provide DSM incentive mechanisms for customers to install storage heating and cooling systems, load controls, and other measures that enable them to shift load while mitigating adverse impacts on the quality of energy end-use, resistance to load-shifting programs may be mitigated.

· Regulatory uncertainty regarding recovery of advanced metering costs.
Most states that have implemented electric competition have looked at whether to make metering competitive.  Most of these states have rejected competitive metering “for now,” but have left the issue open for later consideration.  This has maximized uncertainty and thereby prevented investment in advanced metering.  Competitive suppliers are precluded from owning meters “for now,” so they can’t invest.  Utilities must own the meters “for now,” but they may not own them in the future, so they are discouraged from making long-term investments.  The result is paralysis.

. 

Technological --Absence of advanced meters and telemetry

The vast majority of customers do not have advanced meters, so there is no way to either charge them time-sensitive prices or for them to benefit from shifting electricity to lower priced periods.  

· Lack of interval metering.

· Lack of requisite communications equipment.

· Lack of customer energy management systems, such as load controls, energy storage, and distributed energy systems, which give customers added flexibility in their usage.

C. Barriers to Energy Efficiency

As utility regulators and demand-side professionals have long been aware, cost-effective energy efficiency investments are often untapped in the U.S. economy due to a number of market imperfections and market barriers faced by individual customers. Even in the fluid and price-responsive electricity markets envisioned by restructuring advocates, most of the well-known and widely-documented barriers to energy efficiency investments will remain. Those problems include market barriers present in the markets for energy-consuming products and efficiency services, and institutional barriers that are the result of regulatory policies, incentives and traditions. 


Market Barriers include: 

· The gap between the private and social discount rates for efficiency investments;

· Information and search costs facing customers and the lack of customer information about efficiency technologies and costs;

· Transaction costs for delivering and installing many small efficiency improvements;

· First-cost problems and the customer’s limited access to capital;

· Builder/buyer, landlord/tenant, and other split-incentive problems;

· Performance uncertainties

· Asymmetric information and opportunism

· Product or service unavailability

· Infrastructure limitations

· Uneven product quality

· Bounded rationality (behavior during the decision making process that appears to be inconsistent with stated goals)

· Organizational practices or customs

· Inseparability of product features


Institutional Barriers include:

· In general, wholesale energy markets are just beginning to build in a demand-side, and almost all focus to date has been on demand response on short-term (day ahead) commodity markets, not on the longer-term values provided by embedded efficiency resources.

· Rate structures for distribution utilities and standard offer power suppliers reward increased throughput with increased profits, while efficiency harms utility profits; 

· Energy efficiency resources are not dispatchable in the manner that generation resources are.

· The public nature of some energy efficiency benefits versus the private nature of the customer investments.

· The timing and nature of energy efficiency investments (payment upfront) versus the benefit stream (benefits accrue over time).

· De-integration of the electricity system into component parts, and thus loss of integrated least cost planning to assess alternatives to supply options.

· No institutional forum or filing process for policy-makers to react to (unlike generation plant or transmission line siting).

· The failure of prices to reflect real differences in the cost of electricity and the value of efficiency across time and location 

· The failure of market electricity prices to reflect the full cost of energy to society, including environmental and social externalities.

Utility efficiency programs and energy efficiency standards have been designed to overcome those barriers, and have demonstrated their utility in doing so. To appreciate the contribution that demand-side options can make to improving reliability, it is critical to understand that the nation’s current, halting transition to electric competition has not resolved those market barriers. Individual customers still face those barriers, increasing the cost and decreasing the reliability of the electric system. 

D. Barriers to Reliability Programs

Reliability Standards, Rules, and Traditions

Standards and rules play an important role in power system reliability. While utility adherence to NERC standards is legally voluntary, these standards are routinely followed, and have a great deal of influence throughout the industry, including operations at ISO-New England. Thus, it is important to consider the degree to which those rules invite or impede efforts to mobilize DR to support reliability goals. As a general matter, many NERC standards could be interpreted to permit the use of demand-side resources for reliability purposes, but in other respects both the standards themselves and the traditions of interpretation within the industry will have to change to permit the robust use of DRR.

· Resource eligibility to provide ancillary services . One embedded problem is that existing NERC policies (and thus, ISO operating rules) inappropriately favor generation resources over customer loads in the provision of ancillary services. Load-side resources are sometimes excluded from the eligibility definitions. 

· Metering and telemetry requirements. NERC and ISO rules, and industry traditions, often distinguishes between indirect (passive) and direct (active) load management, with the latter involving the ability of the system operator to take direct action to disconnect the load, and to meter effects at each customer site in real time. These requirements undervalue the potential for dispersed, non-metered but verifiable resources (e.g., radio-controlled air conditioners) to provide reliability. An alternative would permit aggregation of enough loads so that the system operator need see only the combined response of all the loads. 

Congestion uplift and Transmission expansion policies 

· Congestion uplift for generation undermines the value of demand response. Under New England’s traditional dispatch rules, the cost of out-of-merit dispatch to provide power in load pockets has been socialized to the Pool as a whole. By subsidizing expensive generation (but not DR), and by shielding load pocket customers from these costs, such rules undermine the value of demand response, distributed generation, and energy efficiency investments in those high-value locations. 

· Socialized transmission hides the value of load-center resources. New England entities are expected to spend more than  $1 billion on transmission enhancements in the coming decade. Current policies call for most of these costs to be socialized to the region’s consumers. Policies that socialize large transmission lines, but not the demand-response resources that could defer those lines undermine the value of distributed resources, including DR and efficiency.

· The transmission planning process does not fully consider non-transmission alternatives.  As the National Transmission Grid Study points out, regional transmission planning processes “must consider transmission and non-transmission alternatives when trying to eliminate bottlenecks.” The RTEP process in New England is not now structured to accomplish this, and thus, traditional wires and supply resources are favored to the detriment of DR resources.
E. Cross-Cutting Barriers

· Fragmentation of incentives and responsibility:  Distribution companies own metering, perform metering functions (for the most part), but do not have the incentive to explore advanced metering if they are not responsible for supplying load.  Standard offer suppliers may have an incentive to lower their overall cost of supply, but do not have access to the wires and metering systems that would enable this. The ISO has responsibility for system reliability, but little direct access to customers for load management.  No single entity has the ability to tap all of the values that efficiency or load response can bring to the distribution, transmission, reliability, capacity, and energy markets. 
* Thanks also to Frederick Weston. Contributions have been edited and excerpted to some degree for organizational purposes.  Any errors or omissions are the responsibility of the memo’s author, not those who contributed suggestions. 
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