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EXECUTIVE SUMMARY 
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The ratemaking process is complex and interactive, involving groups with 
different goals, interests and agenda. It also entails addressing a number of 
objectives, each of which has a distinct effect on the public interest. 
Different ratemaking options, which over the past few years gas utilities 
have proposed before their state commissions, also have varying 
propensities to advance those objectives, with the usual situation where one 
option would advance some objectives while impeding others. A systematic 
approach to ratemaking should result in more transparent, effective and 
consistent decisions. It can help to elevate the scientific aspect of 
ratemaking by combining objective and subjective information more 
formally. The public interest stands to benefit from this approach. 

In reviewing different ratemaking proposals, state commissions should have 
access to unbiased information for helping them better understand and 
evaluate the consequences of a decision. To make an assessment of 
ratemaking proposals, commissions should follow three steps. First, 
commissions need to define the public interest by identifying the multiple 
objectives that comprise the public interest, assigning weights to those 
objectives and resolving the trade-offs among them. Second, commissions 
need to understand each ratemaking proposal fully in terms of how it 
advances or impedes the muhiple objectives that comprise the public 
interest. Third, commissions need to use a logical, transparent decision­
making process, such as multi-criteria decision analysis (MCDA), that 
selects or modifies ratemaking proposals that come closest to achieving the 
public interest, as defined by a commission. MCDA can improve regulatory 
decisions by making more explicit the relationship between different 
ratemaking mechanisms and ^ e public interest. It allows a state 
commission to assess proposals systematically, based on both unbiased and 
subjective information. Under this approach, prior to a utility proposal, a 
commission would have enunciated its ratemaking principles and objectives 
in a public proceeding. 
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I. Introduction 

The purpose of this paper is to assist state commissions in assessing the 
public-interest effects of existing and new ratemaking methods.' The paper 
presents decision-making strategies that state commissions can apply to make this 
determination when encountering existing and new ratemaking methods proposed 
by utilities and other parties. 

This paper uses a case study of recent ratemaking proposals by natural gas 
utilities. These utilities have requested their commissions to approve new 
ratemaking proposals, which in some instances represent significant departures 
from traditional practices. These new proposals challenge state commissions to 
make rational, systematic and transparent decisions in an environment where 
commissions must abide by standard legal requirements in setting rates in 
addition to accounting for policy-based objectives. 

A major conclusion of this paper is that state commissions should 
articulate their objectives for ratemaking and place weights on those objectives. 
The merit of a ratemaking method depends upon how well it advances the totality 
of regulatory objectives compatible with the public interest. In the real world, the 
practice of ratemaking requires a commission to trade-off multiple objectives, 
some of which conflict. These objectives and their relative importance also 
change over time, warranting commissions periodically to revisit their 
longstanding ratemaking practices. 

State commissions can apply different strategies to assess new ratemaking 
proposals. Decision-making involves choosing the best solution to a problem 
from among a number of options. A good decision-making process involves 
identification ofthe problem, developing and analyzing alternative options, 
choosing and implementing the best option, and evaluating the decision quality 
based on the results. 

In reviewing different ratemaking proposals, state commissions should 
have access to unbiased information for helping them better understand and 
evaluate the consequences of a decision. To make an assessment of ratemaking 
proposals, commissions should follow three steps. First, commissions need to 
define the public interest by identifying the multiple objectives that comprise the 
public interest, assigning weights to those objectives and resolving the trade-offs 
among them. Second, commissions need to understand each ratemaking proposal 
fully in terms of how it advances or impedes the multiple objectives that comprise 
the public interest. Third, commissions need to use a logical, transparent 

' Ratemaking involves three distinct steps: (I) the determination of a 
utility's annual revenue requirements recoverable from customers, (2) the 
allocation ofthe total costs to each customer class or services, and (3) the creation 
of a rate design that will collect those costs. 
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decision-making process that selects or modifies ratemaking proposals that come 
closest to achieving the public interest, as defmed by a commission. 

Rate designs and cost allocations can produce results that conflict with 
market realities and underlying regulatory objectives. These consequences can 
undermine the societal benefits of regulation by producing outcomes that lie 
contrary to the public interest. Both regulators and public utilities recognize the 
negative outcomes from faulty ratemaking, although they disagree over the 
definition of "faulty," A public utility may perceive faulty ratemaking as the 
cause of revenue insufficiency and excessive risk allocation to company 
shareholders; regulators, on the other hand, may view faulty ratemajcing as the 
cause of undue price discrimination, unfair risk shifting of certain costs to 
consumers, and loud complaints from consumers. 

In their review of ratemaking proposals, state commissions should assume 
that regulatory objectives differ from utilities' objectives. If both public utilities 
and state commissions have the same objectives and rank them similarly, 
regulation would have a lesser role in setting rates, as the "invisible hand" ofthe 
marketplace could then be trusted more to guide a utility's actions toward the 
public good. But, almost always, utilities and commissions not only disagree over 
which objectives are relevant for ratemaking but also over the relative importance 
of each one. 

IL The standard requirements for "just and reasonable ' ' ra tes 
and policy-based objectives 

A. Standard requirements 

Most state commissions operate under the legislative and judicial 
mandates that they set "jnst and reasonable" rates for public utilities. These 
mandates reflect standard legal requirements imposed by court interpretations of 
statutes and ofthe Constitution. Although mterpreted differently by regulators, 
just and reasonable rates typically have the following four features: 

1. They reflect the costs of an efficient or prudent utility. 

2. They reflect the cost of serving different customer classes and of 
providing different services and different levels of services. 

3. They allow the efficient or prudent utility a reasonable opportunity to 
eam a return sufficient to attract new capital. 
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4. They avoid undue discrimination against any customer class (or 
customers within a class) or service (e.g., rates should not fall below 
short-run marginal cost). 

The first standard requirement of "just and reasonable" rates prevents 
customers from paying for costs that the utility could have avoided with efficient 
or prudent management." Regulators attempt to protect customers from excessive 
utility costs by scrutinizing a utility's costs in a rate case or by applying an 
incentive mechanism (with explicit rewards and penalties) that motivates a utility 
to act efficiently. Ratemakmg practices can affect the propensity of a utility to act 
efficiently. Cost riders, where certain costs do not undergo a thorough review by 
the commission, may weaken a utility's incentive to control those costs, all else 
equal. 

The second standard requirement, which involves a cost-of-service study, 
allocates costs to various customer classes and utility services."* The cardinal 
principle underlying cost allocation is that customers and services should bear 
those costs that they cause.'* Although state commissions pay attention to cost-
based principles, they often deviate from these principles in setting rates.^ The 
reason for considering non-cost factors is that a commission has different public-
policy and ratemaking objectives that cause it to depart from cost-based 
principles. A commission might feel that rates below fully allocated cost to low-

" Axiomatically, the pmdence test requires only reasonableness under the 
circumstances at the time that a utility made a decision or undertook an action; the 
test excludes consideration of later facts. 

^ A cost-of-service study can define cost as either embedded cost or 
marginal cost. Embedded cost represents a cost actually incurred by a utility, 
sometimes referred to as original cost, historical cost or accounting cost. 
Marginal cost is a forward-looking cost that accounts for the cost of a utility in 
providing an additional unit of service. See the Appendix for a more compete 
definition. 

^ This allocation results in the utility earning similar rates of return across 
customer classes and services. 

^ Many commissions consider cost-of-service studies as guides to setting 
rates, but not the only source of information or guidance. These studies 
incorporate judgment and apply imprecise data (e.g., load research). In addition, 
cost-of-service studies tend to equate rates of return across classes of customers, 
without accounting for differences in the risk to the utility of serving different 
customer groups. These studies may also conflict with other regulatory objectives 
and public policy goals. 
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income households, or subsidies to promote energy efficiency, are compatible 
with its goal to serve the public interest. 

The third standard requirement permits the utility an opportunity to 
recover the costs (including its cost of debt and equity )̂ contained in the rates 
approved by the regulator in the last rate case. A regulator generally sets rates so 
that a utility has an opportunity to eam a fair or reasonable rate of return for 
shareholders, assuming efficient and economical management; but the regulator 
does not guarantee that return. A frequent area of contention in rate cases is the 
interpretation of "opportunity."^ 

The fourth standard requirement, while allowing some forms of price 
discrimination, prevents other forms (i.e., undue discrimination) where, for 
example, prices for some services are set below incremental costs or favorable 
price treatment to some customers pushes up rates to other customers. Price 
discrunination is more socially justified when it leads to a net increase in sales 
and increased welfare for consumers as a whole, but undesirable when most ofthe 
economic gains pass to the firm and total sales by the firm drop.̂  State 
commissions have authorized discriminatoiy pricing when it serves some public 
interest, such as economic development and the deterrence of uneconomic 
bypass.^ 

^ A utility's cost of equity corresponds to the more common term "normal 
profits." Both terms account for the cost a utility must incur to attract funds from 
shareholders. When shareholders invest in a utility, their normal return represents 
an opportunity cost since they forego earning normal returns in other firms by 
investing in the utility. 

^ A dictionary defmition of opportunity relates to the term "good chance." 
The reader can see readily how different stakeholders can interpret this term to 
serve their own interest. 

^ The economics literature has shown that, where price discrimination 
increases total sales, it generally improves economic efficiency as well as the 
economic welfare of consumers as a whole. Otherwise, when total sales do not 
increase, Ae outcome is often higher profits for the selling firm but lower overall 
well-being for consumers. See, for example, W. K. Viscusi et al, Economics of 
Regulation and Antitrust, 2 ^ edition (Cambridge. MA: The MIT Press, 1995), 
Chapter 9. 

^ Historically, state commissions have approved a form of discriminatory 
pricing for some customers of gas utilities, namely, value of service pricing. 
Value of service pricing means pricing service to different customer groups based 
on the value each group places on the service. This pricing method is 
distinguished from "average pricing," in which customers of a particular grouping 
pay tiie same average price for a service regardless ofthe value it places on that 
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State commission-enabling statutes often direct commission to establish 
rates that are "just and reasonable." State commissions find this phrase difficult 
to interpret. Many views of "just and reasonable" exist What is "just and 
reasonable" to one group, other groups may find otherwise. A common definition 
of "just and reasonable" relates to the setting of rates for different classes of 
customers and services based on the embedded cost-of-service (i.e., the costs 
incurred by a utility in serving different customer groups and in providing specific 
services).'̂  A regulatory definition often applied is that all customers in a 
homogeneous class should pay the same rate.'' "Just and reasonable" also 
typically entails no cross-subsidies in that no rate to any class of customer or 
service should resuh m negative eamings for the utility (i.e., rates that do not lie 
below a utility's short-mn avoided or marginal cost, with negative eamings either 
absorbed by the utility's shareholders or compensated by other customers). "Just 
and reasonable" also applies to the opportunity for a utility to cover its prudent 
costs, including a rate of return, sufficient but no higher than necessary, to attract 
prospective investors. 

B, Policy-based objectives 

A review of state commission decisions in a large number of rate cases 
over time reveals at least eight policy-based objectives of ratemaking that 
commissions have exercised over time. These objectives reflect policy judgments 
made within the legal parameters established by statutory language and court 
decisions: 

1. "Public acceptability" refers to how the consumers, the public and 
political actors will respond to the new rates resulting from a commission's 
decision. Commissions like to avoid negative public reaction to their decisions, 
as this places them in an unfavorable light and more likely would trigger 

service. In the mid-1980s several gas utilities tumed to value of service pricing, 
which set rates below embedded costs but no lower than long-run marginal cost, 
to maintain industrial load that would have otherwise switched to oil. Most often, 
these rates were set at (or near) competitive prices for alternative fuels to protect 
utility ratepayers from the effects of "too deep" discounts. 

'̂  In a typical cost-of-service study, the goal is to allocate revenue 
responsibly such that utility would eam the same rate of return on the share of rate 
base allocated to each class of customer or service. 

' ' The term "horizontal fairness" refers to the equal treatment of similar 
customcTs ~ for example, customers imposing the same cost on a utility should 
face the same rate. Another notion of fairness, "vertical fairness," is the unequal 
treatment of dissimilar customers - for example, two customers imposing 
different cost on a utility should face different rates. 
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legislative intervention. Public acceptability should result in minimal customer 
complaints, legislative intervention and negative media publicity. 

2. '^Rate stability and gradualism" means that new rates and the 
methods used to determine them have some historical coherence. Especially 
troublesome are new rates that increase unexpectedly and are well above 
previously rates for particular classes of customers. 

3. "Equity or fairness" is an elusive and contentious term that is the 
subject of heated debate in ratemaking proceedings. This term applies both to the 
regulatory treatment of different classes of customers, relative to each other, as 
well as to the treatment of utility shareholders relative to customers. This 
objective usually requires rates that are not "arbitrary or capricious," an allocation 
of business risk between a utility and its customers tiiat matches risk with reward, 
and allocation of costs across customer classes based on cost-causation principles. 

4. "Affordable utility service" means that almost all customers can 
afford utility service that satisfies essential energy and other needs. Meeting this 
requirement may require the utility to offer discounted rates to low-income 
households. For many low-income households, paying their utility bills under an 
unsubsidized rate may mean sacrificing the purchase of other commodities and 
services essential to their economic well-being. Funding ofthe subsidized rates 
would come fiom other customers.*^ 

5. "EfRcient consumption" means that consumers face prices for utility 
service that reflect cost of service, thereby inducing consumers to act efficiently. 
Below-cost prices result in wasteful use of utility service, while above-cost prices 
result in too little usage.*̂  

*̂  Whether state commissions and utilities should concem themselves 
with the unaffordability of utility service to low-income customers is an issue that 
has permeated public utility regulation for decades. Many public policy analysts 
have argued that the real problem is certain households having in^equate 
incomes to pay for their essential goods and services. (This problem worsens for 
low-income households consuming energy, since they generally have low energy-
efficient appliances and poorly insulated homes.) They contend that state and 
federal legislatures, or other governmental entities, should address this social ill 
by supplementing the income of poor households and by offering them financial 
support for energy-efficiency improvements, which would be more effective and 
efficient than subsidizing the prices they pay for utility service. 

*̂  This "efficient consumption" objective does not necessarily coincide 
with the objective of promoting what is commonly called "energy efficiency." 
Energy efficiency measures the ratio of energy input (e.g., tiierms of natural gas) 
and output (e.g., comfort). This term differs from the concept of economic 
efficiency, which accounts for both physical inputs and outputs and their societal 
value, usually expressed in dollars. Promoting energy efficiency per se may 
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6. "Efficient competition" refers to the utility and its competitors (e.g., 
retail marketers) having equal opportunities to compete for customers. Pricing of 
utility services plays a crucial role in determining whether this condition holds. 
When a commission fixes the prices ofthe local utility at embedded cost, for 
example, retail marketers can attract customers ofthe utility even when they are 
less efficient, because they have more pricing flexibility than the local utility. 
Efficient competition usually results in no uneconomic bypass and favoritism 
toward a utility affiliate. 

7. "Moderate regulatory burden" refers to tiie objective of a 
commission to avoid fr^uent future rate cases. Rate cases absorb significant 
commission staff resources and time, diverting those resources from other 
commission activities. 

8. "Promotion of specified social goals" means that a commission might 
want to pursue objectives that lie outside the normal mainstream of regulation. A 
commission might feel strongly about promoting energy efficiency in an 
environment of high gas prices, or about the increased unaffordability of gas 
service to low-income households. In achieving these objectives, a commission 
would approve special rates that deviate from traditional ratemaking principles 
(e.g., economic development rates that lie below embedded cost but above long-
run marginal cost.) 

The relative weights placed on different ratemaking objectives vary across 
state commissions, and shift over time in response to economic and political 
forces. During the 1980s and early 1990s, bypass of large customers from the 
local gas distribution system - i.e., customers buying a gas service directly from 
pipelines or installing their own spur line cormected to the main pipeline, thereby 

lower economic efficiency in that the benefits of increasing energy efficiency may 
fall short ofthe additional costs. 

Economic efficiency takes into account: (I) the cost to society from 
satisfying the demands of utility consumers (i.e., productive efficiency) and (2) 
the value that consumers place on utility service (i.e., allocative efficiency). The 
keys to achieving economic efficiency are to set rates based on marginal cost 
principles and to give utilities strong incentives to operate efficiently. Economic 
efficiency helps to avoid the waste of resources fix)m both consumption and 
production. Economic efficiency involves maximizing total net economic value, 
while equity or fairness involves the distribution of net value among producers 
and consumers. Another way to look at the two concepts is that what matters to 
economic efficiency is maximizing the size ofthe pie, while equity or fairness 
cares about the slicing ofthe pie. Ratemaking involves treating these two 
concepts interdependently as maximizing the size ofthe pie requires efficient 
pricing to consumers, which therefore encompasses slicing the pie at the same 
time. 

The National Regulatory Research Institute 



leaving the local utility unable to recover its fixed costs - was a major concem for 
both gas utilities and state commissions. The commissions responded by 
approving special discounted rates, even though they were discriminatory in 
nature, to avoid the revenue loss resulting if these customers bought their gas 
directly off the interstate pipeline.'̂  Competition between natural gas and oil in 
the industrial sector during the early and mid 1980s placed pressure on state 
commissions to offer special (i.e., value of service) rates to large customers with 
fuel switching capability. Since the rise of natural gas prices in 2000, several 
commissions have paid more attention to energy efficiency by encouraging or 
requiring gas utilities to spend more money on, and engaging more actively in, 
promoting cost-effective energy conservation. This increased emphasis by 
regulators on energy efficiency has permeated the debate over proper rate design. 
As another recent issue, gas utilities have argued that traditional ratemaking has 
jeopardized their ability to eam sufficient revenues in view ofthe continuous 
decline in gas usage per customer. 

IIL Ratemaking methods and trade-offs among regulatory 
objectives 

A. The standard two-part tariff 

This section starts out by reviewing the salient features of traditional 
ratemaking for gas utilities. The discussion focuses only on the two-part base rate 
(i.e., the non-gas component of retail rates), which has received much scrutiny in 
recent years.'^ *̂  The two-part tariff evolved during the early 20* century to 

^̂  These special rates were in response to the shortcomings of strict 
embedded-cost pricing in a competitive marketplace where consumers are able to 
switch providers and utilities lack absolute monopoly power. Many commissions 
approved special rates (with the condition that they at least cover marginal cost), 
fearing that if they did not, a utility's profits would fall and, ultimately, remaining 
customers would end up with higher rates, because a departing customer would 
no longer be contributing to tiie utility's fixed costs. 

'̂  Since 2000, the non-gas component of retail prices has declined 
proportionately because ofthe rise in wholesale gas prices. For many gas 
utilities, the non-gas component represents about 20-30 percent ofthe retail price. 

'̂  For all states (except for Hawaii), the utility recovers its purchased gas 
costs through some automatic adjustment mechanism. In most states, the utility 
passes through dollar-for-dollar purchased gas costs subject to a pmdence review. 
The ex post facto review typically applies a rebuttable-presumption-of-prudence 
standard whereby parties contesting pmdence must provide evidence of 
unreasonable conduct by the utility at the time of gas purchasing without the 
benefit of hindsight A number of gas utilities have a cost-sharing incentive 
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replace the one-part tariff where the gas utility recovered all of its costs in a 
volumetric charge. Gas utilities and state commissions supported the two-part 
tariff as a way to increase consumption, reduce average cost, and generate 
sufficient revenues to recover fixed costs.̂ ^ 

1. Description of the standard two-part tariff 

Traditional gas rates must recover the cost of gas sold plus the cost of 
building, maintaining and operating the gas utility system. In this discussion, we 
will set aside the portion of rates related to the cost of gas sold, and focus on the 
remaining costs. These remaining costs comprise what is normally called the 
"base rate." This base rate, in traditional ratemaking, is charged by means of a 
two-part tariff. The following arithmetical expression shows the standard two-
part tariff for base rates set by gas utilities: 

Bi = C+pqi, 

where the base rate for customer i (Bi, reflecting all non-gas costs) equals the sum 
of two components: the customer charge (C) applicable to all customers, and the 
volumetric distribution charge (p) times the quantity of gas consumed by 
customer i(qi).'* 

mechanism that allows a utility to profit from exceptional gas-procurement 
performance and to absorb some ofthe costs from sub-par performance. (See K. 
Costello and J.F. Wilson, A Hard Look at Incentive Mechanisms for Gas 
Procurement, NRRI 06-15, November 2006.) Some state commissions recently 
have reviewed the existing automatic adjustment mechanisms in response to 
volatile wholesale gas prices. Commissions have tended to adjust rates more 
frequently, in some mstances going from an annual or semi-annual adjustment to 
a quarterly or monthly adjustment. Reasons for this change include reducing the 
financial burden on the utility and avoiding a large sudden increase in prices to 
consumers, both of which stemmed from high and volatile natural gas prices. 

*̂  The old one-part tariff structure had several problems. It resulted in (1) 
revenue instability for tiie utility, (2) poor (economically inefficient) price signals 
for customers, (3) failure to reflect higher cost to the utility for serving lower-
usage customers, and (4) unfaimess to high usage customers relative to low usage 
customers. Notwithstanding these negative outcomes, this rate design was an 
improvement over its predecessor, the unmetered fixed monthly bill (e.g., a 
customer pays $50 per month so matter how much gas she uses). 

^̂  The formula above assumes a uniform volumeti'ic distribution charge 
regardless ofthe volume consumed. Many gas utilities have block pricing where 
the volumetric distribution charge varies between blocks of consumption. One 
common rate design is the declining-block stmcture, which in recent years has 
fallen out of favor because it encourages additional gas consumption. Declining-
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The base rate recovers those costs related to investment in, and operation 
of, a gas transmission and distribution system. The customer charge typically 
includes the direct cost of serving a customer, including the cost for meters, meter 
reading, billing and collection, servicing an account, call centers and other costs 
independent of gas usage.'^ The volumetric transmission and distribution charge 
recovers the remaining non-gas costs of a utility. It includes both operating costs 
and capital costs not recovered in the customer charge.^^ 

Using a numerical example, assume that the monthly customer charge is 
$10, the volumetric distribution charge is $1.50 per thousand cubic feet (Mcf) and 
monthly usage is 10 Mcf Under this tariff stmcture, the customer's bill 
(excluding purchased gas cost) would be $10 + ($1.5010), or $25. If the 
customer did not consume any gas during the month, she would be charged $10. 
The marginal price to the customer, i.e., the cost to the customer of consuming 
one additional Mcf of local distribution service, would be $1.50. Under 
prevailing rate stmctures, the marginal price exceeds the marginal cost to the 
utility, since the marginal price includes fixed costs. A secondary outcome is that 
the average price of gas to the customer (i.e., the customer's bill divided by 
monthly usage) decreases as the customer consumes more gas. In the example, 
the average price to a customer using 10 Mcf would be $2.50 per Mcf, while the 
average price at a usage level of 15 Mcf would be $2.17 per Mcf This decline in 
average price reflects the decrease in a utility's average costs as monthly 
consumption increases, because the fixed costs ofthe system (to the extent they 
are recovered through the non-varying customer charge) are divided by more 
units of sale. 

2. Consequences ofthe two-part tariff 

Gas utilities using the two-part rate structure recover much, if not most, of 
their fixed costs in the volumetric charge, which not only makes the rate stmcture 
economically inefficient but also incompatible with some of tiie other regulatoiy 

block rates, however, have the benefits of providing a utility with earamgs 
stability (by allowing it to recover its fixed costs in the lower-usage blocks) and of 
promoting economic efficiency when it sets tail-blocks charges at or close to 
marginal cost. (Economic efficiency requires only that the pricing ofthe unit of 
service consumed at the margin corresponds to marginal cost - not that all units of 
service do.) 

'̂  The monthly customer charge equals the allocated annual customer 
costs divided by the number of customer months. 

^̂  The volumetric distribution charge equals the distribution costs (minus 
the costs recovered in the customer charge) divided by the annual sales as 
determined at the last rate case. 
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objectives. One reason for this practice is that regulators as a rale disfavor high 
monthly customer charges, which would resuh from reallocating fixed costs from 
the volumetric charge to the customer charge. For many gas utilities, over 90 
percent of their non-gas costs reflect fixed costs, with the majority of those costs 
typically recovered in the volumetric charge. As discussed next, problems arising 
from this allocation include under-recovery (or over-recovery) of a utility's 
prudent fixed costs and disincentives for a utility to promote energy efficiency. 

The standard two-part tariff, as currently applied by most gas utilities, has 
several consequences. First, the recoveiy of some ofthe utility's fixed costs -
other than the fixed costs recovered through the customer charge - depends upon 
the level of gas usage. When usage falls (or rises), because of factors such as 
abnormal weather, the business cycle, changes in customer behavior, and 
appliance and building characteristics, a utility's eamings also fall (or rise) 
because the utility must pay the fixed costs regardless ofthe revenue level. 
Where recovery of a large percentage ofthe fixed costs depends upon usage, a 
small change in usage can have a large effect on eamings. One consequence of 
linking fixed-cost recovery to usage is that the utility becomes riskier in the eyes 
of prospective investors and its cost of capital increases. 

Second, because eamings fall with lower usage, the utility has a 
disincentive to promote energy conservation. If the volumetric charge includes 
only variable cost, then a drop in sales reduces costs and revenues 
proportionately, with no effect on eamings. This outcome would reduce any 
utility disincentive, at least l^tween rate cases, to promote energy conservation. 

Third, high usage customers bear a disproportionately higher share of 
fixed costs than low usage customers, even though much of these costs are more 
customer-related than usage-related. Examples of such costs, i.e., fixed costs 
recovered through the volumetric rate rather than through the customer charge, 
include the capital costs for distribution mains. Recovery of fixed costs also 
occurs lopsidedly during the winter or peak season when consumption is highest, 
which aggravates the problem of customers having high winter gas bills. 

Fourth, the gas utility finds it more difficult to compete with altemative 
energy providers for large customers (e.g., oil retailers selling to industrial 
customers) because ofthe relatively high marginal price for gas delivery service. 
For high usage customers, a lower marginal price would reduce their total gas 
bills relative to a rate stmcture that allocates more of a utility's fixed costs to the 
volumetric charge. 
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Fifth, because the volumetric distribution charge includes fixed costs, the 
tariff is economically inefficient. Customers would tend to under-use gas since 
the marginal price includes fixed costs.̂ ^ Ideally, from an economic-efficiency 
perspective, at the margin customers would pay a usage price equal to marginal 
cost. 

Last, the incremental change in a customer's gas bill from increased usage 
(for example, because of cold weather) would be greater than if the usage charge 
excluded all fixed costs. This outcome would tend to cause gas bills to fluctuate 
more, especially for residential customers during the winter months. 

B. New proposed ratemaking practices 

1. Motivations 

As of early March 2007, thirty-one investor owned gas utilities had rate 
cases pending before state public utility commissions. In 2006, state commissions 
decided rate cases for twenty-four gas utilities. These utility proposals encompass 
both the cost recovery and rate-design aspects of rate setting. Many of these 
proposals involve new practices reflecting changes in market conditions for 
natural gas as well as in regulatoiy and energy policies.^ The major changes 
include: 

1. The recent shift in policy by many state public utility commissions to 
encourage gas utilities to promote energy efficiency 

2. Increased risk to gas utilities from higher gas prices causing a 
proliferation of bad debt expenses while simultaneously decreasing 
demand 

3. Additional capital requirements caused in part by new safety 
regulations and the need to replace aging distribution mains (e.g., cast 
iron steel pipes) 

*̂ Some readers might argue that although the price signal per se would 
cause customers to under-consume, non-price factors (e.g., information and 
capital-market barriers, extemalities) would lead to customers under-spend on 
energy conservation. The poor price signal provided by the standard tariff, 
according to this view, would therefore counteract those barriers and represent a 
second-best solution. A preferred solution would be to address directly the non-
price factors impeding economically efficient energy conservation. 

^̂  In recent years, electric and water utiHties have also filed new rate 
designs and cost-recovery mechanisms, partially because of rising prices and an 
increased emphasis on rcMJucing electricity and water usage. 

The National Regulatory Research Institute 12 



4. Shifting regulatory priorities on the underlying objectives of 
ratemaking, including the need to assist low-income households and 
mitigate against high gas-bill volatility 

The recent ratemaking proposals reflect the view of some gas utilities and 
other stakeholders that existing ratemaking practices, especially the longstanding 
reliance on the two-part tariff discussed in Part III, warrant revisiting because of 
changed market conditions and public-policy goals.̂ ^ The natural gas industry 
has undergone fundamental changes in just a few years. First, wholesale gas 
prices have become more volatile and difficuh to predict, and have reached much 
higher levels than 1990 prices. Although ahnost all gas utilities have purchased 
gas adjustment mechanisms to shift to consumers the risks of these market 
dynamics, consumers have expressed a preference for price stability and have cut 
back on their gas usage. Recent evidence has shown that customer demand 
response to higher gas prices have intensified over the last two years.^* 

Second, regulators and energy policymakers have intensified their efforts 
to promote energy efficiency, with gas utilities expected to play a more active 
role. Several state commissions have committed to implementing the National 
Action Plan for Energy Efficiency (www.eDa.gov/solar/actionplan/report.htm), 
which affects both electric and gas utilities. A key recommendation ofthe Plan 
emphasizes the importance of ratemaking in aligning utility incentive with energy 
efficiency. Other state commissions have initiated proceedings to determine 
whether, and how, gas utilities should become more active in promoting energy 
conservation. 

Third, high gas prices have aggravated the affordability problem for low-
income households. Low-income households spend a much higher percentage of 
their incomes on natural gas than other households do. Partially because ofthe 
increased unaffordability of gas service to poor households, more customers have 
become delinquent in paying their gas bills, resulting in lost revenues to utilities 
that they did not anticipate at the time ofthe last rate case. 

^̂  Over the past decade, both regulated and unregulated industries have 
undergone radical shifts in pricing practices. Internet service and 
telecommunications service are prime examples of this phenomenon. Numerous 
other examples exist for a wide range of industries where changes in market 
dynamics have led to new pricing practices. 

Some gas utilities have reported a sharper decline in gas usage per 
customer (normalized for weather) over the past two years than in the previous 
20-25 years. One study concluded that non-price factors like new building codes 
and appliance efficiency standards have contributed to the downward trend of gas 
usage per customer over the past several years. (See Frederick Joutz and Robert 
P. Trost, An Economic Analysis of Consumer Response to Natural Gas Prices, 
prepared for the American Gas Association, March 2007.) 
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Fourth, because of high gas price volatility, hedging has become more 
important. Hedging activities by a utility in both its gas purchasing and 
ratemaking practices can help to stabilize customers' gas bills. 

In sum, new ratemaking proposals stem mainly from the direct and 
indirect consequences of high natural gas prices since 2000. (See Table 1) 
Higher prices have increased risk to both utilities and their customers, calling into 
question the efficacy of prevailing ratemaking methods to promote the public 
interest in view of today's market and public policy environment. 

Table 1: Consequences of High Natural Gas Prices 

Fewer households find natural gas affordable 
Energy conservation becomes more beneficial 
Fuel-switching becomes more imminent 
Price elasticity effect becomes more pronounced 
Bad-debt expenses increase 
Both the utility and its customer generally face more risk 
Hedging becomes more unportant from botii the utility and customer perspective 
Utility customers become less satisfied with their utility service and regulatory 
oversight 
Overall, the gas industry becomes less stable with usage levels, gas bills and 
utility eamings more volatile and uncertain 

2. New ratemaking proposals 

A key issue in recent gas rate cases is whether the continuation of 
traditional ratemaking practices will allow a utility a reasonable opportunity to 
eam its authorized rate of retum in light ofthe changes in the market environment 
and public policy, as discussed above. With several gas utilities arguing that 
traditional practices will not, they have proposed new cost and revenue riders in 
addition to new rate designs. 

A list of new ratemaking proposals includes:̂ ^ 

• Rider for revenue deviations from some baseline level;̂ * hereafter, this 
paper refers to this mechanism as a revenue decoupling (RD) rider^' 

^̂  The Appendix describes some of these ratemaking mechanisms. 

*̂ The generic term "revenue decoupling" refers to the separation of a 
utility's eamings from actual sales. Under this definition, revenue decoupling 
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• Straight fixed-variable (SFV) rate design, where the utility shifts all 
the fixed costs, both customer and demand related, out of tiie 
volumetric charge to a fixed charge such as the customer charge or 
demand charge 

• Eamings sharing mechanism (or sometimes referred to as a retum 
stabilization mechanism) where periodic adjustments, usually 
annually, occur when the utility's actual rate of return on equity falls 
outside some pre-determined band^^ 

• Rider for bad debt̂ ^ 

• Rider for pipeline integrity management 

• Rider for pipeline replacement costs 

includes riders, specific forms of declining-block rate stmctures, and a SFV rate 
design where the utility recovers all of its fixed costs in a non-usage charge. 

^' Under RD riders, actual revenues correspond to the utility's revenue 
requirement, as determined in the last rate case, witii rate adjustments made 
between rate cases as sales volumes deviate from the predetermined baseline level 
(e.g., weather-normalized usage per customer). In contrast, under traditional 
ratemaking, the utility's revenues change as sales volumes vary. With revenues 
more stable under a RD rider, the utility's actual earnings would deviate less from 
the level established during the last rate case. One misperception is that a RD 
rider would guarantee that a utility earns its authorized rate of retum between rate 
cases. RD riders reconcile revenues, not costs. Unexpected cost increases (or 
decreases) and fewer (or more) new customers than expected would cause actual 
retum on equity to deviate from the expected retum. A RD rider, however, would 
increase the likelihood of a utility eaming its authorized rate of retum. 

~̂  Gas utilities have argued, among other things, that eamings sharing 
would extend the time between general rates cases, better link rates to more 
current information on costs and sales, and keep the commission current on the 
financial condition of a utility. 

-̂  Most of these riders involve recovering the gas cost portion of bad debt 
expense in the purchase gas adjustment (PGA) mechanism. Utilities proposing 
these riders have argued that their bad debt has increased significantly over the 
past few years because ofthe combination of high gas commodity prices and 
more customers falling fiirther behind in paying their gas bills. They conclude 
that the practice of recovering bad debt as a fixed expense in base rates is no 
longer appropriate. 
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• Rider for pension costs 

• Rider for energy efficiency or demand-side management costs 

• PGA-like mechanism that tracks under and over recovery of a utility's 
fixed costs (i.e., fixed cost balancing accounts) with periodic fixed cost 
tme-ups between rate cases 

The new ratemaking proposals largely attempt to stabilize utility revenues 
and to allow recovery of certain costs outside a rate case review. They reflect the 
view that the longstanding use of a test year (i.e., a twelve-month period chosen to 
calculate the required revenue to recover a utility's distribution non-gas costs) to 
measure certain costs and gas sales for the rate-effective period is no longer 
appropriate. The basic argument made by proponents of new ratemaking methods 
is that events in the natural gas sector have made costs and sales difficult to 
predict and unstable. Even with modification to historical costs and sales for 
"known and measurable" changes, according to this argument, a gas utility would 
still face high risk, reducing its ability to eam its authorized rate of return. 

The concem by gas utilities over revenue stabilization stems from what 
they see as the asymmetrical distribution of sales around some baseline or 
normalized level of sales. That is, they perceive the probability of actual sales 
falling below some baseline level set by a commission in a rate case to exceed the 
probability of actual sales exceeding the baseline level. A major argument for this 
view is that commissions generally determine base rates assuming no continuation 
of a decline in gas usage per customer. Gas utilities have argued that this 
assumption is contrary to statistically based predictions and past trends.̂ ^ 

Most ofthe new ratemaking proposals by gas utilities involve the use of 
trackers or riders to allow the utility to adjust its rates outside of a rate case.̂ ^ 

^̂  Gas utilhies in several rate cases have shown a decline in usage per 
customer over the past two decades. Although parties to these proceedings 
generally have not disputed this phenomenon, some have questioned whether this 
decline will continue in the future. Reduced consumption per customer does not 
imply that utilities' total gas sales to residential customers will fall in the future. 
(See Energy Information Administration, Annual Energy Outlook 2007, February 
2007 and other projections.) Most studies expect moderate growth in total 
residential sales over the next several years, even in view of a continued decline 
in sales per residential customer (with growth varying by state and region). These 
projections call for utilities' revenues ft^om residential sales to grow between rate 
cases because ofthe addition of new customers offsetting a decline in use per 
customer. 

*̂ Trackers or riders refer to a mechanism that allows a utility to adjust its 
rates without having to file a formal rate review, although any resulting rate 
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For the past thirty years, state commissions have allowed utilities to recover 
changes in their purchased gas costs through a rider-type mechanism, commonly 
called a PGA mechanism. Some commissions have also permitted gas utilities to 
recover other costs, for example those related to energy efficiency activities, 
outside of a rate case. 

Commissions generally frown upon pass-through of costs outside of a rate 
case (even when subject to a pmdence review) unless extraordinaiy circumstances 
exist. Commission decisions have focused on whether to pass through costs, and 
make rate adjustments for unexpected changes in sales, outside of rate case 
review in light ofthe possible downside consequences.̂ ^ 

Historically, commissions apply a three-part test in judging the merits of a 
rider or tracker. The three-part requirement for commission approval of riders 
and trackers typically include: (1) the cost or sales activity must lie outside the 
control ofthe utility, (2) variations in outcomes can have a material effect on 
utility eamings, and (3) the activity is difficult to predict. 

The reluctance of commissions to approve riders and trackers mainly lies 
with their effect on shifting risk to consumers and on diminishing regulatory lag. 
Regulatory lag refers to the time gap between when a utility undergoes a change 
in cost or sales levels, and when the utility can reflect these changes in new rates. 
Economic theory predicts that the longer the regulatory lag, tiie more incentive a 
utility has to control its costs. The reason is that when a utility incurs costs, the 
longer it has to wait to recover those costs, thus the lower its eamings become. 
Consequently, the utility would have an incentive to minimize addhional costs. 
Commissions rely on regulatory lag as an important element in motivating 
utilities to act efficiently. Regulatoiy lag is a less than ideal method, however, for 

changes usually receive some level of regulatory oversight. These rate 
adjustments can occur because ofthe incurrence of special costs or the realization 
of sales departing from some predetermined baseline level. This mechanism is 
generally only applied under unusual circumstances. Some state commissions 
approving cost trackers place a cap on the amount recovered through the 
mechanism, with costs above the cap deferred for later recovery. 

^̂  Prior to the recent interest in revenue decoupling, rate adjustments for 
sales focused mostly on weather normalization adjustments (WNAs). The 
mechanism adjusts customers' monthly gas bills, usually during the winter 
heating season, to reflect weather patterns commensurate with "normal weather." 
The rationale for WNAs centers on the effect of tiie traditional ratemaking 
practice to cause eamings to fluctuate based on actual sales. Twenty-seven state 
commissions currently allow at least one gas utility to use a WNA mechanism. 
(See K. Rogers, "Revenue Decoupling: Trend or Transitions," presented at the 
Mid-Atlantic Conference of Regulatory Utilities Commissioners Annual 
Convention, June 5,2007.) 
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rewarding an efficient, and penalizing an inefficient, utility. Some ofthe 
addition^ costs may fall outside the control of a utility (e.g., increase in the price 
of materials), and any cost declines may not relate to a more efficient utility (e.g., 
deflationary conditions in the general economy). 

C. Trade-offe among objectives 

1. Challenges for state commissions 

The new ratemaking proposals advance some regulatory objectives while 
impeding others. The challenge for regulators is to weigh these objectives and 
measure (if possible) the effect of a ratemaking mechanism on each specified 
objective. Assigning weights requires judgment by the regulator, while 
examining the effects demands analytical skills supplemented by data and other 
unbiased information. 

Table 2 shows how specific ratemaking practices (described in the 
Appendix) can have both positive and negative effects on different regulatoiy 
objectives. Stakeholders have proposed these practices before state commissions, 
who have either approved them or rejected them.̂ ^ (The author used his best 
judgment, applying economic analysis and available empirical evidence, in 
determining the effects of each ratemaking practice on either advancing or 
hindering individual objectives. Some readers may rightly disagree with these 
assessments.) 

^̂  This paper discusses some of these ratemaking practices. In the 
Appendix to this paper, the reader can find a brief description of each ratemaking 
practice; other publications contain more detailed descriptions. (See, for example, 
NARUC Subcommittee on Gas, Gas Distribution Rate Design Manual, 1989; 
American Gas Association, Gas Rate Fundamentals, 4* Edition, 1987; and M. 
Hamnuzzaman and S. Koundinya, Cost Allocation and Rate Design for 
Unbundled Gas Services, NRRI 00-08, May 2000, available at www.nrri.ohio-
state.edu). 
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Table 2; Ratemaking Practice and Trade-offs Among Objectives 

Ratemaking Practice 
Standard Two-Part TarifT 

Objectivc(s) Advanced 

Revenue-Decoupling Rider 

Straight Fixed-Variable Rate 

Weather Normalization 
Adjustment 

Public acceptability, fairness in 
risk sharing 

Objcctive(s) H i n d e r e d 

Revenue and eamings stability, 
neutral utility incentives for the 
level of gas usage, fairness to the 
utility in recovering fixed costs 
Revenue and eamings stability, 
efficient price-driven 
consumption, neutral utility 
incentives for the level of gas 
usage, more equitable cost 
allocation 
Revenue and eamings stability, 
winter gas-bill stability 

Efficient price-driven gas 
consumption, revenue and 
eamings stability, promotion of 
utility-initiated energy efficiency 
Fair allocation of business risk, 
public acceptability, efficient 
price-driven gas consumption 

Equity to low usage customers 
(many of whom may be low-
income), public acceptability; 
gradualism 

Public acceptability 

Inverted-Block Rate Promotion of customer-initiated 
conservation, assistance to low-
income households 

Revenue and eamings stability, 
allocative efficiency; non­
discrimination 

Declining-Block Rate 

Cost Rider 

Revenue and eamings stability, 
improved system utilization (i.e. 
productive efficiency) 

Promotion of price-driven energy 
conservation, non-discrimination 

Eamings stability, fairness to the 
utility, fewer rate cases 

Robust incentives for cost control 
(less regulatory lag), fair 
allocation of risk , 

Cost-Based Customer Charge Allocative efficiency, more 
levelized gas bills across seasons 

Public acceptability, equity to 
low usage customers (many of 
whom may be low-income) 

Flexible Rate 

Special Contract 

Discriminatory Rate ID General 

Responsive to competitive and 
other conditions, improved 
system utilization (i.e., productive 
efficiency), avoidance of 
uneconomic bypass 

Non-discrimination, fairness to 
captive customers 

Responsive to competitive and 
other conditions, improved 
system utilization (i.e., productive 
efficiency), avoidance of 
uneconomic bypass 

Non-discrimination, fairness to 
captive customers 

Responsive to competitive and 
other conditions, improved 
system utilization (i.e., productive 
efficiency) 

Fairness to captive customers 

Rate Based on Marginal Cost 
Allocation 

Pnce efficiency, improved system 
utilization (i.e., productive 
efficiency) 

Preciseness of cost data, rate 
stability, public acceptability 

Seasonal Rate Allocative efficiency, equitable 
cost allocation across seasons 

Affordability, public acceptability 

Eamings Sharing Eamings stability, fewer rate 
cases, aUocative efficiency 

Targeted Subsidized Rate Affordability 

Robust incentives for cost control 
(less regulatory lag) . 
Allocative efficiency, non­
discrimination 
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The next section of this paper attempts to show altemative strategies (i.e., 
decision mles) that regulators can apply to assess and compare the public-mterest 
aspects of different ratemaking practices. All of these strategies, in different 
ways, take into account the underlying objectives of ratemaking, with regard to 
both their specification and their relative importance. Looking at Table 2, a state 
commission would find it difficult to rank and compare the ratemaking practices 
in advancing the public interest without first knowing the relative importance of 
each objective in addition to the trade-offs involved. 

2. Illustrations of trade-offs among regulatory objectives 

Ratemaking decisions made by a commission typically have conflicting 
consequences. That is, the ratemaking method approved advances some particular 
regulatory objectives while impeding others. The classic example is marginal 
cost pricing. (Marginal cost pricing sets price equal to the cost to the utility ofthe 
last unit of service?*) This pricing mle promotes economic efficiency by 
providing consumers with proper price signals while, some argue, clashing with 
the objectives of equity and gradualism. 

Another example of conflicting outcomes relates to seasonal pricing. 
(Under seasonal pricing, a gas utility would charge higher rates during the winter 
months when demand and marginal cost are the highest. For an electric utility, 
rates would typically be higher during the summer months.) This pricing method 
has the positive features of giving consumers better price signals, of resulting in a 
more efficient use of a distribution system's facilities, and of requiring no special 
meters. Yet, some stakeholders have opposed, and some state commissions have 
rejected, seasonal pricing, for both the electric and gas industries, because it 
would cause rates to be higher during periods of peak consumption. The higher 
utility bill during peak periods would likely meet with public scorn, which it has 
in some instances, and negative media coverage. 

Another example is special contracts to a large industrial customer. These 
contracts have the attractive features of mitigating uneconomic bypass,̂ ^ of 

^̂  Most often, utilities apply marginal cost principles to allocate costs. 
Once a utility determines the relative marginal costs of serving various customer 
classes, for example, marginal costs are then scaled to the utility's total revenue 
requirements. Thus, the actual marginal cost would only equal the utility's cost of 
service by accident and would not constitute the determining factor in establishing 
the class revenue requirements used to set rates. 

^̂  Uneconomic bypass refers to the situation where a customer turns to a 
non-utility provider for one or more services when Ihe ahemative provider has 
higher total costs but lower prices. It is uneconomic because society incurs 
higher cost in meeting the demands of a customer. One major cause of 
uneconomic bypass is the inability ofthe local gas utility to lower its rates below 
fully allocated embedded costs, which under certain circumstances (e.g., a utility 
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responding to competition and of contributing to economic development. Yet, 
they do reflect discriminatory pricing, which conceivably could force other 
customers to "fund" these special contracts through higher rates, as these 
contracts result in the utility recovering less of its fixed costs from the industrial 
customer than what it recovered previously.^^ Other examples abound where a 
particular ratemaking practice advances some objectives while hindering others. 

Especially in regard to a revenue-decoupling rider and SFV rate design, 
stakeholders recently have made arguments reflecting the relative importance of 
different regulatory objectives.̂ ^ For a revenue-decoupling rider, the argument 
centers on whether circumstances warmnt the use of a rider to protect the utility 
from the possibility of less-than-expected sales. Utilities have argued that in the 
absence of a rider, they will not have a reasonable opportunity to eam their 
authorized rate of return. Opponents of a rider have argued that a utility can 
offset revenue losses from declining usage per customer by adding new customers 
and improving its productivity.̂ ^ Some opponents of a RD rider also have argued 
that the downward movement of gas usage per customer in the past does not 
necessarily constitute a trend that will continue in the future. 

Another argument relating to revenue-decoupling riders revolves around 
the issues of what role, if any, a gas utility should play in promoting energy 
efficiency and the incentives the utility needs to undertake this activity. 

has a high level of surplus capacity) could far exceed its marginal cost. Another 
cause of uneconomic bypass is faulty rate design where certain customers within a 
grouping (e.g., high usage customers within the industrial class) pay more then 
tiie utility's cost of serving them and, thus, higher then competitive altematives. 

^̂  Although the rates to other customers may be higher than before the 
special contract, they will be lower than what the rates would have been if the 
customer had actually bypassed the local utility, assuming the utility's 
unrecovered sunk costs are assigned to the remaining customers rather than to tiie 
utility's shareholders.. 

^' See, for example, K. Costello, Revenue Decoupling for Natural Gas 
Utilities, NRRI 06-06, April 2006 (http://www.nrri.ohio-state.edu/nrri-pubs); and 
K. Costello, "Revenue Decoupling for Gas Utilities: Know Your Objectives," 
presented at the Mid-Atlantic Conference of Regulatory Utilities Commissioners 
Annual Convention, June 5,2007. 

' i n 

Opportunities to add new customers and improve productivity, of 
course, would vary from utility to utility. In the Southeast (where electricity rates 
are low relative to most other parts ofthe country), for example, gas utilities have 
seen residential customers switching to electric heat pumps. Thus, for these gas 
utilities at least, the prospects for adding new customers are dim. 
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Opponents of these riders have argued that the utility should not involve itself 
with energy efficiency activities or if it does, a revenue-decoupling rider is still 
not justifiable. 

The issues surrounding SFV rate design are contentious as well. 
Sometimes proposed to state commissions as an altemative to a RD rider (in 
terms of its ability to separate eamings from sales), it has met with criticism by 
commissions and some stakeholders. As Table 3 shows, the reader might expect 
state commissions to prefer a SFV rate design to a RD rider in view ofthe 
dominance of SFV in advancing seemingly important regulatory objectives. Yet, 
while some commissions have recently approved a SFV rate design, in most states 
gas utilities have steered away from proposing SFV, knowing well if they did, 
strong opposition from various sources, including commission staff, would ensue. 
Instead, gas utilities have more commonly proposed RD riders, with the majority 
of those proposals approved by state commissions. As discussed in the next 
section, one possible explanation for this disparate acceptance of these outwardly 
similar ratemaking mechanisms lies with the high weight commissions assigned 
to the negative features of SFV. SFV would adversely affect low usage 
customers, for example, some of whom may consume little gas but under SFV 
could face a significantly higher monthly minimum charge. 

Table 3: Comparison of SFV with RD Rider 

Advantages of SFV over RD 
More compatible with sound economic 
(e.g., margmal cost) principles 
Increased competitiveness ofthe utility for 
high usage customers from lower 
volumett-ic charge 
Elimmation of intra-class subsidies 
favoring low usage customers 
Simpler to implement and for customers to 
understand 
Common pricing method for capital-
intensive services 
No periodic tme-up or price changes 
between rate cases, with longer regulatory 
lag 
More stable gas bills during the winter 
months 
Evenly allocates the recovery of fixed costs 
across seasons 
Neutral utility incentives for promoting or 
reducing gas consumption 

Disadvantages of SFV over RD 
Adverse effect on low usage customers, 
many of whom may be low income 
Reduced incentives for customer-initiated 
energy efficiency from a lower volumetric 
charge 
Possible significant increase in sununer gas 
bills 
Likely stronger opposition from the public, 
stakeholders, and commission staff 
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One way to look at a SFV rate design, relative to standard ratemaking, is 
that those customers who consume below the average-use level would have 
higher bills. The perception held by many state commissions and stakeholders is 
that many ofthe low usage customers are also low-income households.̂ ^ One can 
conclude from the general rejection of SFV rate design is that even though SFV 
compared with a RD rider would be more economically efficient, result in more 
stable and levelized gas bills across seasons, would not require periodic tme-ups, 
and is simpler for customers to imderstand, state commissions find either its 
disadvantages more persuasive or do not understand its advantages.*^ State 
commissions apparently attach a high significance to continuing with a rate 
design favorable to low usage customers and to gain public acceptability. No 
other explanation comes to mind, although recently opponents of SFV have 
argued that this rate design discourages price-driven energy conservation. The 
reason for less price-driven energy conservation is the lowering ofthe price of gas 
consumption at the margin to include only the gas-cost component. 

IV. Strategies for assessing ratemaking practices 

Ratemakmg requires consideration of statutes and legal mles, economic 
principles, precedent, the trade-offs among different regulatoiy objectives, 
including public acceptability. Regulators need to apply their judgment on (1) 
what objectives ratemaking should achieve, (2) the relative significance of each 
objective, and (3) the willingness to impede certain objectives to advance others 
(e.g., the loss of economic efficiency from rates deemed fairer). 

Before applying this judgment, the regulator should begin by reviewing 
unbiased infonnation and analyzing how each ratemaking option advances some 
objectives while hindering others. (See Table 2, for examples.) Overall, good 

^̂  Some analysts question this perception, as a higher percentage of low-
income households reside in energy-inefficient homes than other households do, 
because of their financial constraints in purchasing energy-conservation hardware 
and services. Let us assume, however, tiiat the evidence shows low-income 
households to consume, on average, smaller amounts of gas than other customers 
do. A commission can modify the SFV rate design to charge a lower monthly 
fixed charge to identified low-income households. Alternatively, the utility could 
offer a rebate to those customers. A rebate would change the form ofthe subsidy, 
not the fact of its existence. 

^ We also observe a number of industries with largely fixed costs pricing 
their services on a fixed basis. These services include DSL, Intemet access, local 
phone, and cable and satellite TV. 

*' This infonnation could come from commission staff testimony and 
other advisory documents that staff can draft for commissioners. 
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ratemaking requires judgment, and unbiased analysis and information to arrive at 
a decision that best serves the public interest. Judgment reflects tiie preference of 
a decision-maker for different objectives underlying ratemaking and the strategy it 
applies based on the available, though often incomplete, information. This 
section ofthe paper will discuss different strategies for organizing and 
interpreting the information presented to commissioners. 

A. Problems with the current decision process for ratemaking 

An optimal process for decision-making by state commissions involves 
ordering and interpreting the information presented to them in a way that best 
advances the public interest. This approach requues that commissions: (1) define 
the public interest in terms ofthe objectives they assign to ratemaking, (2) 
comprehend the effect of each ratemaking proposal on advancing and impeding 
the different objectives, and (3) apply a logical decision-making strategy to select 
or reject a ratemaking proposal. 

The cunent process applied by state commissioners for deciding on 
ratemaking proposals tends to have several suboptimal features in common.*^ 
First, commissions often do not explicitly consider and define the criteria for 
assessing ratemaking options. Although commissioners take into account 
different objectives for ratemaking, they often do not express what those 
objectives are, how to measure them, and what effect they have on the public 
interest. Commissioners might express the need for "just and reasonable" rates 
but they do not typically say what criteria (e.g., the acceptable degree of price 
discrimination, the proper allocation of business risk between shareholders and 
consumers) would support such rates. "Just and reasonable" thus becomes a 
mantra, or a post-hoc justification, rather than a decision criterion whose effect on 
a decision can be traced. 

Second, commissioners of%en choose ratemaking options based on implicit 
weights for individual objectives, without identifying those weights in the written 
opinions. These opinions oftentimes fail to articulate that they favor one 
ratemaking practice over another because certain objectives are more important 
than others in serving the public interest. The public thus remains uninformed 
about the real reasons for the decision. 

Third, ratemakmg decisions often forego comprehensive "grounds up" 
analysis in favor of focus on the marginal gains over the status quo or over other 

*̂  Suboptimal decision-making results in an outcome that fails to 
maximize the public interest. Such an outcome can come from inadequate 
availability of objective information, the intent by the decision-maker to serve his 
own interests or special interests, and the lack of an analytical framework from 
which the decision-maker processes the information presented to them. 
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altematives. Commissions typically make ratemaking decisions by reacting to the 
positions of stakeholders, who present conflicting information, in the absence of 
pre-existing commission statements enunciating ratemaking principles and 
weights assigned to different objectives. Taking a reactive stance makes 
commissioners vulnerable to the political influence of individual special interests 
by attempting to "balance" the positions of those interests (which may have 
varying degrees of effective representation in the rate case) in reaching a 
compromised decision. Often, trying to balance those positions does not advance 
the public interest. 

Fourth, commissioners often make trade-offs among different objectives 
on an ad hoc basis. They do not explicitly analyze, for example, the trade-off 
between allowing a utility to recover certain costs through a rider and the 
incentive ofthe utility to control those costs. Another example is the trade-off 
between avoiding a dramatic change in rate design and the consequences of 
continuing with economically inefficient rates. Over time, policy becomes 
unpredictable, thus diminishing credibility. 

Overall, the ratemaking process across the states frequently lacks clear 
regulatory guiding principles, priorities or guidelines creating a moving target for 
commissions, utilities and other stakeholders. Consequently, the regulatory 
process is less efficient and resource-draining than it could otherwise be. 

B. Multi-criteria decision analysis 

1. Conceptual issues 

An approach generically knovm as multi-criteria decision analysis 
(MCDA) is well suited for ranking and comparing different ratemaking options 
based on evaluation criteria. This approach can help to align unbiased and 
analytical information with commissioners' judgment in a systematic manner, 
thus allowing for more rational, transparent and efficient decision-making.*^ 

MCDA is especially useful for addressing problems of a multi-objective 
nature, where decision-makers have to make trade-offs among multiple 
objectives. MCDA can assist commissions in making these trade-offs by 
providing them with an orderly framework to assess the implications of different 
value judgments for decisions. By varying the weights or significance attached to 
utility-initiated energy efficiency activities, for example, a commission can 

*̂  As one analyst has stated, MCDA can "provide help and guidance to 
the decision-maker in discovering his or her most desired solution to the problem 
(in the sense of that course of action which best achieves the decision-maker's 
long-term goals." See T.J. Stewart, "A Critical Survey on the Status of Multiple 
Criteria Decision Making Theory and Practice," OMEGA, vol. 2, nos. 5-6 (1992): 
569-86. 
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detenmine any change in the ranking of a revenue-decoupling rider relative to 
other ratemaking options. Another example is where MCDA can help to 
determine if an increased emphasis on price-induced energy conservation causes 
declining-block rates to fall below some threshold level for acceptance. 

The application of MCDA to ratemaking requires several steps: 

a. Frame the decision problem: Two key questions recently have 
confronted state commissions: (a) Does the traditional ratemaking method deny a 
gas utility the reasonable opportunity to eam its authorized rate of retum? and (b) 
Does the traditional ratemsJcing method provide a gas utility with a weak 
incentive or disincentive to support energy efficiency? A related question is how 
a commission can promote the twin objectives of revenue sufficiency and energy 
efficiency witii minimal negative effects on other objectives (e.g., the "fair" 
allocation of business risk, public acceptability). 

b. Define the objectives and the set of evaluation criteria: MCDA 
uses criteria to operationalize the objectives for comparing and evaluatmg 
potential options. An objective indicates a direction toward improved outcomes; 
for example, a stronger incentive for a utility to promote energy efficiency, or a 
better opportunity for a utility to eam its authorized rate of retum. A criterion or 
attribute measures an objective in a way useful for analysis; the expected number 
of customer complaints, for example, can indicate public acceptability, and the 
relationship of price to marginal cost can help to gauge the presence of efficient 
consumption. 

c. Specific the options: What ratemaking practices should a 
commission review, for example, in addressing the problem of revenue 
sufficiency and other problems warranting further consideration? 

d. Develop a performance matrix: Each row in the matrix describes 
an option and each column measures tiie perfonnance ofthe option against each 
objective or criteria (the column entries represent, for example, how well each 
option promotes tiie objective of economic efficiency). The next subsection 
illustrates a performance matrix. 

e. Identify the preferences of decision makers: This step comprises 
the normative aspect of MCDA, where tiie decision-maker designates preferences 
for the different objectives or criteria. The identification and measurement of 
preferences allows the decision-maker to assign weights. A decision-maker can 
express her preferences by ranking the criteria, by assigning numerical weights, 
by identifying criteria as "must haves" and others as "desirable but optional," or 
by verbal evaluations. 

dec 
f. Select a method that aggregates the information presented to 

ision-makers for ranking and comparing the different options: This step 
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allows for the comparison of two or more options with varying performance over 
the range of objectives or criteria. The method constitutes a decision mle or 
strategy for sorting and evaluating the information available to decision-makers. 

g. Interpret the results and apply sensitivity or robustness analyses: 
Decision-makers should not solely rely on MCDA to reach decisions; this tool, 
however, should assist in providing support for any decision made. The 
robustness of a decision also depends on whether the selected option continues to 
rank the highest, for example, as the decision-maker assigns a set of different 
weights for the objectives or criteria. 

2. Ulustration of MCDA application 

The relevant question facing several state commissions today is what gas 
ratemaking options best address the factors affecting the cost and risk of 
providing gas service. Previously, this paper identified the underlying arguments 
for a different ratemaking approach. First, under the ttaditional two-part tariff, a 
utility is more unlikely in the cunent market environment to eam its authorized 
rate of retum than in the past when demand for gas was more robust and stable. 
This outcome results fh)m the combination ofthe conditions that (1) a utility 
recovers most of its fixed costs in the volumetric charge, (2) declining gas usage 
per customer is likely to continue in the future, and (3) the base rates set in the last 
rate case assumes no future declme in gas usage per customer. Second, since the 
promotion of energy efficiency has emerged as a legitimate activity of gas 
utilities, the extant ratemaking approach conflicts with the efforts of utilities to 
reduce their sales. 

Let us assume that a hypothetical commission has four ratemaking 
objectives:** (1) revenue sufficiency, (2) promotion of utility-initiated energy 
efficiency measures that reduce gas consumption, (3) economic efficiency and (4) 
public acceptability. The criteria or mett-ics used to measure these four objectives 
include the likelihood that a utility would earn its authorized rate of retum, the 
effect of energy-efficiency activities on a utility's eamings, the relationship of 
price to marginal cost, and the number and intensity of consumer complaints. 

Let us next assume for simplicity that the three ratemaking options under 
consideration include the existing method (i.e., the standard two-part tariff where 
the volumetric charge includes most of a utility's fixed costs), a RD rider and a 
straight fixed-variable rate design. Although other ratemaking methods might 
address the alleged problems of revenue insufficiency and utility disincentives for 
energy efficiency - a declining block rate stmcture and an eamings sharing 

** A state commission might have other objectives, but for this example it 
considers the four specified ones as the critical ones for decision-making. 
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mechanism, for example - the assumption is that the commission, for whatever 
reason, would not seriously consider them.*^ 

The next step in the MCDA process would require the commission staff or 
some other objective party*^ to assess the performance ofthe candidate 
ratemaking options according to each criterion. This part of MCDA demands 
objective analysis and information compiled by commission staffs Judgment is 
necessary, but it is objective judgment This aspect ofthe ratemaking process is 
more scientific in nature, as predicting the outcomes for the different ratemaking 
options relies on economic theory and empirical evidence on the experiences of 
the options in real-world applications. Let us assume that the analyst gives the 
following scores (from a scale of 1-5, with a higher score indicating better 
performance) to each option for each criterion: 

Ratemaking 
Method/Objective 

Standard tariff 
RD rider 
SFV 

Revenue 
sufficiency 

2 
5 
5 

Incentives for 
energy 
efficiency 
1 
3 
3 

Economic 
efficiency 

3 
3 
5 

Public 
acceptability 

5 
3 
1 

For each criterion, the performance scores require at the minimum how 
each option compares with the others. We know that the utility is less likely 
imder both the RD rider and SFV, for example, to experience a revenue shortfall 
than under the standard two-part tariff. For some readers, to say that each of 
these methods should receive a score of five while the standard method receives a 
score of two would seem hard to fathom. Yet, these scores could come from 
objective information and analysis. The commission staff, for example, could 
compute the average deviation of actual eamings fi*om allowed eamings over the 
past several years, assuming each ratemaking mechanism was in place. Assigning 
scores to each option requires judgment by the analyst supported by objective 
information.*' 

*̂  The commission might eliminate outright these other ratemaking 
options because they impede critical regulatory objectives previously enunciated 
by the commission. 

*̂  An objective party would advocate the public interest rather than 
special interests. 

*' Even for the criterion "public acceptability," a commission could 
receive information from a survey of consumers or other focus groups to quantify 
the performance scores for each ratemaking option. 
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Next, the commissioners collectively (i.e., the decision-maker) must 
express their relative preference for each criterion by assigning relative weights to 
them. This activity is a commissioner-level activity because it requires balancing 
various elements ofthe public interest. Let us assume that commissioners assign 
the following weights (which add up to 100 percent): 

• Revenue sufficiency: 30% 
• Incentives for utility-initiated energy efficiency: 20% 
• Economic efficiency: 10% 
• Public acceptability: 40% 

The weighting of each criterion by decision-makers (i.e., the 
commissioners) requires purely subjective judgment. The above illustration 
shows that the commissioners assign the most weight to how the public will react 
to any ratemaking method - a weight four times as heavy as the weight assigned 
to economic efficiency.*^ The hypothetical commissioners allot the next highest 
weight to revenue sufficiency. At the other extreme, they assign the lowest 
weight to economic efficiency. The commissioners consider revenue sufficiency 
to be three times more important in serving the public interest than economic 
efficiency, and one and a half times more important than incentives for utility-
initiated energy efficiency. 

The next step involves combining the perfonnance scores and "criterion" 
weights to compare and rank the different options. One strategy or decision mle 
(the next subsection identifies other strategies) is to add up the scores for each 
option, weighted by the significance attached to each criterion, and rank the 
options based on the weighted scores. We can express this so-called additive 
linear (i.e., decision) mle as: 

where wi represents the weight assigned to the ith criterion and Sjj is the score 
ascribed to the jth option for the ith weight. The overall value for each option (Vj) 
equals the performance score for each criterion (for example, the performance 
score of SFV for promoting economic efficiency, which in the illustration equals 
five, times the weight of that criterion), summed across all criteria. In other 
words, the overall score for each option is a weighted average performance 
metric, where the weights represent the relative importance of each criterion. The 
additive linear mle is appropriate only if the scores assigned to one criterion do 
not affect the scores assigned to other criteria (e.g., the performance score 

Commissions should not view public acceptability as something 
necessarily outside the control ofthe ratemaking process. How the public reacts 
to a particular ratemaking option would depend, for example, on efforts to educate 
customers on the justification for the option and on its content. 
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assigned to revenue sufficiency is independent ofthe score assigned to economic 
efficiency); that is, the criteria are mutually exclusive. 

This aggregation mle involves simple arithmetic and has mtuitive appeal 
as an indicator ofthe public interest. The total-score concept coincides with the 
utilitarian theory that options with the highest scores would have the most 
beneficial effect on the public interest. The additive linear mle provides a 
cardinal ranking of options, revealing both the order and the "outcome" distances 
between options. The weights reflect the trade-offs between different objectives. 
By pursuing the SFV option, for example, a commission impedes the "public 
acceptability" objective. Comparing and ranking the options based on total scores 
account for the importance of all criteria coUectively. Under the mle, maximizing 
the weighted sum ofthe criteria leads to a desirable option. 

Table 4 illustrates the constmction of a performance matrix applying the 
weights and performance scores given above. The example shows that the RD 
rider has the highest total score with SFV rate design having the lowest score. 
The reason for the attractiveness ofthe RD rider, relative to the standard tariff 
option, is its better performance in advancing the objectives of revenue 
sufficiency and incentives for utility-initiated energy efficiency. The trade-off is 
that the commissioners deem the RD rider to have lower public acceptability. If 
commissioners choose the RD-rider option, implicitly they are willing to risk the 
possibility of public disapproval - and perhaps have planned to take measures to 
address the disapproval by explaining the long-term benefits of its decision ~ to 
advance what they consider objectives that are more important. 

Table 4: An Example of a Performance Matrix for Ratemaking Options 

Ratemaking 
Option/Criterion 

Standard tariff 

RD rider 

SFV 

Revenue 
sufficiency 
w = 30% 

2 
.6 
5 

1.5 
5 

1.5 

Incentives 
for utility-
initiated 
energy 

efficiency 
w = 20% 

1 
.2 
3 
.6 
3 
.6 

Economic 
efficiency 

3 
.3 
3 
.3 
5 
.5 

Public 
acceptability 

w = 40% 

5 
2 
3 

1.2 
1 
'4 

Total 
score 

3.1 

3.6 

3.0 

Regarding the SFV option, in this example it ranks the lowest because of 
the combination ofthe high weight assigned to public acceptability and its low 
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performance for this criterion. From the standpoint of economic efficiency, the 
SFV option outperforms the other options. Yet, this outcome contributes little to 
its total score because ofthe low weight assigned by the hypothetical 
commissioners to economic efficiency.*^ The preference of RD riders over SFV 
suggests that, with these two options neutralizing each otiier for the objectives of 
revenue sufficiency and incentives for utility-initiated energy efficiency, public 
acceptability dominates the economic-efficiency criterion. For convenience, our 
illustration simplifies the real world, where state commissions may frovm upon 
SFV for other reasons. These reasons may include the adverse effect it would 
have on low usage customers and the fundamental change in rate design tiiat it 
represents.^^ 

In determining the robustness ofthe relative scores for the different 
ratemaking options, commissioners can vaiy the weights assigned to the criteria in 
addition to the performance scores for each option-criterion combination.̂ * Let 
us first assume that commissioners view SFV as having the same public 
acceptability as the RD-rider option. In that scenario, SFV would have the 
highest score. (In Table 4, assigning a performance score of three to the SFV-
public acceptability cell brings the total score for SFV to 3.8.) Assigning a higher 
weight to economic efficiency could also improve the score for SFV relative to 
the other options. 

The previous illustration applying MCDA simplifies the complexities of 
real-world ratemaking decisions by state commissions. It shows, however, how 
this decision-making tool provides a conceptual framework for better 
understanding why commissions prefer some ratemaking options over others. If a 
commission seems to lean toward a particular option scoring pooriy in all 
categories other than public acceptability, the commission would know that public 
acceptability implicitiy dominates all others. The commission might then want to 
reevaluate this propensity, recognizing that it would jeopardize other objectives 
also deemed important (although lesser so). 

*̂  This explanation seems consistent with recent experiences where RD 
riders have met with more approval by state commissions than SFV has. At the 
time of tiiis writing, state commissions across the country have approved a SFV 
rate design for five gas utilities and have approved a RD rider for seventeen 
utilities. Gas utiHties in eleven states had RD riders pending before state 
commissions. 

^̂  In other words, a commission may disfavor SFV because it violates a 
"fairness" standard and the "gradualism" objective. 

^̂  The perfonnance scores might not require sensitivity testing when 
based on objective analysis. Because ofthe uncertainties over some ofthe 
performance score, however, commissioners may find sensitivity testing usefril. 
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For commissions, applying a systematic approach like MCDA can help 
make ratemaking decisions, and the underlying reasoning, more explicit, rational, 
efficient and transparent. It can assist commissions in making trade-offs among 
multiple objectives by allowing commissions to consider the implication of 
different value judgments on the relative importance of each objective (i.e., 
whether changing the weights for the objectives will change the ranking of 
options). Solving a multi-criteria problem, such as ratemaking, usually involves 
finding a solution by making trade-offs among the different objectives. Also from 
a utility perspective, knowing the trade-offs, values and rationale of a commission 
in using MCDA could help a utility to better understand and respond to 
commission policy from the outset. MCDA can achieve maximum success and 
benefit, therefore, than if the decision-making process is done in a vacuum. 

Table 5 illustrates the major tasks for commissions in executing MCDA. 
These tasks coincide with the seven steps of MCDA identified earlier in this 
section. A commission might find it difficult to perform all of these tasks 
quantitatively. At the minimum, however, it can at least qualitatively undertake 
these tasks in its decision-making process. A commission can assess whether a 
particular rate design would hinder certain objectives while advancing others 
without knowing exactiy the overall effect on the public interest. 
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Table 5: A Generic Multi-Criteria Approach for Evaluating Ratemaking Options 

Step Task 
Framing the decision problem What is the nature and 

consequences of problems with the 
existing ratemaking mechanism? 
How would the situation look imder 
ideal conditions? 
How would altemative ratemaking 
options address the problems? 
In general terms, what effect would 
the ratemaking options have on 
individual regulatory objectives? 

Defining the objectives and evaluation 
criteria 

Articulating ratemaking principles 
underlying "just and reasonable" 
prices 
Identifying criteria of ratemakmg 
consistent with those principles 

Specifying the ratemaking options Identifying ratemaking options that 
can address cunent problems 

Developing the performance matrbt Collecting unbiased information 
Analyzing each candidate 
ratemaking option for each 
specified criterion 
Ranking or measuring the 
performance of each ratemaking 
option for each criterion 

Identifying the preferences ofthe 
commissioners 

Ranking or weighting of criteria by 
commissioners 

Selecting a strategy or decision mle Combining the infonnation from 
the performance matrix with the 
commissioner's preferences for 
each criterion 
Comparing each ratemaking option 
based on a decision rule (e.g., 
additive linear mle) 

Interpreting the results and applying 
sensitivity analysis 

Evaluating each ratemaking option 
based on tiie decision mle 
Identifying the stability ofthe 
relative rankings with varying 
criterion weights and performance 
assessments 
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The MCDA literature identifies several other strategies, which require less ^ 
information and are less demanding than the additive linear mle: • 

a. Bounded rationality strategy: The decision-maker finds an option 
acceptable even if not optimal; this strategy avoids having to assign quantitative I 
Wfiobtc i n f^ar\\ r r i t f r i r * in Thf* r l fk f^tc inn.mnlfpr iicp^« thp^ n i l p ; n f t b i i m b that nn " 

3. Alternative strategies or decision rules 

In using the generic MCDA approach, commissions can choose from 
several strategies in deciding on what ratemaking practice(s) to approve and 
reject. The previous discussion focused on one strategy, the additive linear mle, 
which considers all criteria, weights them and multiplies them by tiie performance 
scores for each option. The decision-maker then ranks the options based on total 
scores. 

weights to each criterion. The decision-maker uses the mle of thumb that an 
option is acceptable, at least for further consideration, when it meets or surpasses 
a threshold for the most important criteria. Assume that commissioners deemed 
equity and revenue sufficiency as the only critical criteria. As long as an option 
seems not to violate fairness standards^^ in addition to allowing the utility a 
reasonable opportunity to eam its authorized rate of retum, commissioners can 
find the option acceptable if not the superior choice. Passing muster, for example, 
may mean that a ratemaking option achieves a minimum score (say 3 or 4) for the 
criteria equity and revenue sufficiency. 

^̂  Undue discriminatory rates, and rates that shift all risks to consumers 
when the utility can better shoulder those risks and have some control over them, 
would seem to violate a fairness standard. 
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b. Elimination-by-aspects strategy: This strategy is similar to the 
bounded rationality strategy in eliminating those options that fail to satisfy critical 
criteria or do not have highly desirable attributes. It proceeds to set a threshold 
value for the most important criterion and then proceed to the next important 
criterion, and so forth. A commission could exclude, for example, any option that 
received a score of two or lower on "economic efficiency." One outcome of this 
strategy, as well as ofthe bounded rationality strategy, is that an option could 
outperform another option for most ofthe criteria but the decision-maker rejects it 
if it fails the most significant ones. This strategy becomes less problematic to the 
extent that the most important criteria overwhelm the other criteria (for which this 
strategy gives little consideration) in advancing the public interest. The ^ 
commission might assign extremely low weights to these other criteria, thus • 
assuming that they have little effect on the public interest. 

c. Incrementalism strategy: This strategy compares the performance • 
of new possible options with the option currently in place. The intent is to look ^ 
for options that can best overcome the problems associated with the cunent 
option. The term "incrementalism" refers to the nature of this strategy to improve • 

I 
I 
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upon the status quo, rather than take a comprehensive review of all options in 
terms of their overall effect on the public interest. This strategy might limit a 
commission's review of ratemaking options, for example, to those that 
accommodate a utility facing competition and avoid the possibility of uneconomic 
bypass. The commission might confine its review to ratemaking options like 
special contracts, discounted tariffs or value of service prices. The commission 
might focus almost exclusively on the efficacy of a rate to allow the utility to 
compete on an equal basis witii competitors. By ignoring other rate objectives, or 
giving them inadequate consideration, the commission risks approving a rate that, 
while promoting the objective at the center of attention, impedes other objectives 
that affect the public interest as well. 

d. Lexicographic strategy: This strategy assigns a distinctly higher 
weight to certain criteria. It proceeds by ranking the options based on the most 
important criteria. If two options tie, the decision-maker then ranks them based 
on the second most important criterion, and so forth. If commissioners deem 
revenue sufficiency as the most important criterion, as an example, it could view 
the RD rider and SFV rate design options as equals. If commissioners identify 
incentives for utility-initiated energy efficiency as the second most important 
criterion, they may again consider tiie two options as equals. If then 
commissioners deem public acceptability as the third most important criterion, 
they might then decide to choose the RD rider over SFV. 

e. Conjunctive strategy: This strategy requires that for any single 
option to warrant non-rejection it must meet a minimum threshold for each 
criterion. A decision-maker might reject outright a declining-block rate stmcture 
just because it violates the objective of encouraging price-driven energy 
efficiency. A seasonal rate stmcture might also not pass muster because ofthe 
large effect it could have on increasing utility bills during the period of peak 
usage.̂ ^ 

A commission can combine different strategies for selectmg a ratemaking 
option. It can eliminate certain options, for example, using the bounded 
rationality strategy and then apply the additive luiear mle to assess the survivmg 
options. Taking our previous illustration, a commission might unmediately 
eliminate the SFV option because of its low score for public acceptability, and 

^̂  Similar reasoning can explain the little use of real-time pricing for 
small electricity customers. Depending on the specific design, such pricing can 
resuh in highly volatile prices that a commission may deem would lead to 
widespread public opposition. Real-time pricing could also lead to customers 
having higher utility bills if they do not curtail their consumption during peak 
periods, again depending on the rate design. (See K. Costello, "An Observation 
on Real-Time Pricing: Why Practice Lags Theory," The Electricity Journal, vol. 
17, no.l (January-Febmary 2004): 21-25.) 
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stabilize both a utility's eamings and customers' winter gas bills (e.g., with an 
extremely cold winter, rates would be adjusted downward to account for higher 
than normal-weather sales). On the downside, concems may arise over the 
shifting of sales risk to customers and the public perception that the mechanism 
primarily serves to protect the utilhy from weather-related events, namely, 
warmer-than-normal winters. 

Inverted-block rate: The customer pays an increased rate for gas consumed at 
successively higher blocks. As an illustration, the customer would pay $3.00 per 
thousand cubic feet (Mcf) for the 100 Met and $5.00 for all consumption over 
100 Mcf This rate stmcture promotes energy conservation by discouraging 
customers from using larger quantities of gas. One form of this rate stmcture, 
referred to as a lifelines rate, has the purpose of keeping gas costs down for low-
income customers, who presumably consume less gas than other customers. 
When the marginal cost of a utility does not increase with additional 
consumption, inverted rates reduce economic efficiency and result in price 
discrimination against high usage customers. Inverted rates may set the rate of 
the initial block below average cost (to provide lower prices for "essential" gas 
use and to better meet the needs of low-income customers), with the rate ofthe 
tail block above average cost to encourage conservation. Finally, a utility is at 
risk for not recovering its fixed costs through the tail blocks, which depends upon 
gas usage that is sensitive to weather and energy-conservation efforts. 

Declining-block rate: The customer pays a lower rate for gas consumed at 
successively higher blocks. As an illustration, the customer would pay $5.50 per 
Mcf for the first 100 Mcf, and $4.50 for all consumption over 100 Mcf. This rate 
stmcture promotes the sale of gas by lowering the marginal price to larger 
customers from addhional consumption. A utility's eamings become more stable 
when the recovery of fixed costs occurs in the low usage blocks, where customers 
will inevitably consume at the minimum. This rate stmcture promotes economic 
efficiency when the price at higher usage blocks, within which customers use gas, 
corresponds to variable or marginal cost. When marginal cost does not decline 
with higher levels of consumption, this rate stmcture is discriminatory in favoring 
larger users. Fmally, by encouraging sales, this rate stmcture would tend to 
improve system utilization (i.e., the ratio of average demand to system capacity, 
defined over a specific time). 

Cost rider: A utility adjusts its rates to recover certain costs without a formal rate 
review. These costs could include those that deviate from some baseline (e.g., 
bad-debt costs that exceed the level implicit in current rates determined by a 
commission in the last rate case). These costs can also include zero-based 
expenses. A commission might allow a utility to recover all the costs, for 
example, it incurred in promoting energy efficiency outside of a rate case review. 
One justification for a cost rider is the inadequacy of using historical cost to 
predict fiiture costs. A rider has tiie intent of stabilizing a utility's eamings and 
reducing the likelihood of future rate cases. On the downside, a rider could cause 
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a utility to have less incentive to control its cost with the diminution of regulatory 
lag. Another concem is that a rider would shift risks to consumers, since 
supposedly the utility could more easily pass through excessive costs, or any cost 
increase for that matter, to consumers. 

Cost-based customer charge: Customer costs include those costs associated with 
serving customers, irrespective ofthe amount or rate of gas usage. These costs 
include operating and capital costs that vary directly with tiie number of 
customers. One issue in recent rate cases is whether a utility should raise tiie 
customer charge in line with customer costs. According to cost-of-service 
studies, most gas utilities have customer charges set below marginal customer 
costs. On grounds of economic efficiency, increasing the customer charge would 
improve economic efficiency, since the volumetric or usage charge would 
consequently better reflect a utility's variable or marginal cost. A higher 
customer charge would also tend to increase summer gas bills and reduce winter 
bills, as well as mitigate the effect of weather on customer bills. On the 
downside, a higher customer charge could harm low usage customers and meet 
with public disapproval, especially for increasing minimum summer gas bills. 

Flexible rate: The utility is able to charge a price to certain customers within a 
specified range. A commission would designate a price ceiling and floor, within 
which a utility could charge. Short-mn marginal cost might act as the price floor, 
and fully allocated cost (e.g., embedded accounting cost) as the price ceiling. 
This ratemaking practice is often the result of competitive market conditions 
compelling a utility to offer a rate to certain customers that fall below the standard 
or fully allocated cost rate. A flexible rate can help deter uneconomic bypass, 
where a customer switches to a competing fuel or gas provider when the 
economic cost of that provider is greater than the cost of local gas utility service. 
Flexible rates can result in value of service rates that account for the demand 
characteristics of customers. These rates are discriminatory in that the utility 
would charge different rates to customers in the same class (as long as they fall 
within the zone of allowable rates). Flexible rates raise the issue of who should 
bear the cost of discounts (i.e., revenue shortfalls from fully allocated cost 
revenues) - utility customers, utility shareholders, or both groups sharing the 
costs. 

Special contract: The utility negotiates with a large business or industrial 
customer for a favorable rate and other terms and conditions. Usually the 
customer has service altematives and faces unique circumstances that require a 
utility to offer the customer a special deal. The customer might otherwise leave 
the utility service area, not expand its business, or close its business. Special 
treatment to an individual customer constitutes a discriminatory action but one 
that, arguably, is justifiable under certain conditions. 

Discriminatory rate in general: The utility charges two different prices for an 
identical service even though the costs are the same. More generally, 
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discriminatory pricmg occurs when price differences for the same service do not 
correspond to cost differences. Discrimmatory pricing considers customers' 
willingness to pay, which depends on the ability of customers to find alternative 
suppliers or to engage in self-supply. A utility may establish a rate, for example, 
based on the opportunities of an industrial customer to switch to another fuel. A 
utility may have to offer a rate below fully allocated costs to a particular customer 
or group of customers to meet the demands of competitive forces. Discriminatory 
pricing may help a utility to reduce its surplus capacity and improve the 
utilization of existing capacity by offering a lower rate to customers who would 
respond by increasing their usage. Discriminatory pricing raises a question of 
fairness, especially when a favorable rate falls outside a zone of reasonableness. 
When a rate falls short of a utility's short-mn marginal cost or lies above the price 
that an unregulated monopolist would charge, for example, a commission would 
likely find the rate impermissible. 

Marginal cost rate: Favored by economists, rates that correspond to the change 
in total cost from a utility providing an additional unit of service (i.e., marginal 
cost) should give customers proper price signals. Marginal cost pricing takes a 
forward-looking perspective by accounting for prospective costs rather than 
historical costs. The rate can stimulate usage, especially when a utility has 
surplus capacity. Compared to the standard two-part tariff, marginal cost pricing 
would move tiie non-variable cost portion ofthe revenue requirement to a fixed 
charge. Its drawbacks include the difficulties in estimating marginal cost (e.g., 
long-run marginal cost) and the adjustment in rates needed to reconcile marginal-
cost revenues with a utility's revenue requirement. The latter requirement might 
violate acceptable equity standards by charging higher rates to captive customers. 

Seasonal rate: The utility charges higher rates during seasons ofthe year with 
high usage. The rationale for this price differential is that the utility incurs higher 
costs, both on the margin and on average, during periods of high demand. A gas 
utility may incur additional high-pressure distribution costs and storage costs 
during the winter months. The rate should result in more efficient use of gas 
system facilities and give customers better price signals. On the dovmside, a 
seasonal rate would cause higher winter gas bills, provoking public opposition 
and concems over the aggravation of gas-service unaffordability, especially to 
low-income households. 

Earnings sharing: The utility adjusts its rates periodically (e.g., annually) when 
its actual retum on equity falls outside some specified band. If the band 
encompasses a 10-14 percent rate of return on equity, when the actual return is 9 
percent, the utility could adjust its rates upward to mcrease its retirni to 10 
percent. This mechanism helps to stabilize a utility's rate of retum without a 
formal rate case review. Compared to ttaditional ratemaking, because ofthe 
diminution of regulatory lag this mechanism may reduce the incentive of a utility 
to control its costs between rate cases. On the upside, eamings sharing should 

The National Regulatory Research Institute 42 



reduce the frequency of future rate cases and allow adjusted rates to comcide 
closer to recent market developments, including those affecting a utility's costs. 

Targeted subsidized rate: The utility offers a price discount to advance some 
social objective such as universal service and service affordability to low-income 
households. The rate offered to achieve these objectives might fall below short-
run marginal cost, resulting in a burden on either utility shareholders or non-
targeted customers, or both. A preferential rate directed at low-income 
households, for example, may involve a straight rate discount (e.g., a 20 percent 
discount from the cost-of-service rate) or a percentage-of-income payment plan 
(PIPP) where a utility bills an eligible customer based on a specified percentage 
of her household income. 
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5^ 
OKLAHOMA NATURAL GAS CObiPANY 
P. O. BOX 401, OKLAHOMA CfTY, OKLAHOMA 

Page No- L 
Tariff lOl-V 

RATE SCHEDULE 101-V 
RESIDENTIAL GAS SERVICE - VOLUNTARY FIXED PRICE PROGRAM 

AvaiiabiUty 

Customers who subscribe for service under this tariff shall remain under this tariff for the entire 
fiscal year period in which this program is offered, begiimii^ in November ofthe current year and 
ending in October ofthe following year. Additionally, <̂ ustomers under this tariff will utilize the 
Company's Temperature Adjustment Clause (TAC) and arc not eligible to opt out of TAC as 
provided in Tariff 1141, Section 2 while enrolled in the Voluntary Fixed Price (VFP) PrograiiL 
Customers are required to re-subscribe to the program each ye^, provided that ttie VFP Program 
continues to be o ffered Customers not specifically electing to continue under the VFP Program will 
revert back to their applicable tariff. 

Natural gas service under this rate schedule is available to any individually met^ed single family 
residential customer for domestic uses at any point on Company's system. Natural gas service under 
this tariff is also available to any individually metered single &mily residential customs for 
domestic uses at any point on the system of another pipeline with respect Co which the CZlompany has 
an agreement with such pipeline or is taking gas pursuant to a tariff for such ser\ic:e but only to the 
extent that: (I) such single family residwitial metK exists as ofthe effective date of this tariff; (2) 
service is required by operation of law; or (3) service is agreed to by such other pipeline. 

This tariffshall also be available fbr individually metered two-&mily dwellings when the customer 
meets the following two (2) criteria: (I) The customer is responsible for payment ofthe bill; and (2) 
The customer is an occupant of one ofthe two dwellings served by the single meter. This rate shall 
not be available for any 3'(or more)-femily dwellings served by one meter. The Company shall have 
the right to determine and confirm &om time to time that the customer meets the criteria contained 
herein. Denial of access to the propoty to determine compliance with such criteria shall constitute 
grounds for denial of service pursuant to this tariff. 

Gas service is not available under this rate schedule for resale to others or for standby service. 
Rate Choices 

Date Issued October 7,2005 Date Effective October 7,2005 

Authorized bv 5122S7 PUP 200400610 October4.2005 ^ ^ ^ * ^^^^ 
(OnkrNo.) (Cause No.) (DMeofLctttr) 

^ DIRECTOR OF 
Issued by ^--^J^^-O^ Mgr. - Rates & Regutotorv Rptg. PUBLIC UTILITIES 

(NamebfOflicer) ~ CHtle) 



OKLAHOMA NATURAL GAS COMPANY 
P.O. BOX 401, OKLAHOMA CrTY. OKLAHOMA 

Page No. 2 
Tariff 101-V 

The charge for recorded consumption of gas at one point of delivery in any montti is as follows: 

For Rate Choice A 
Service Charge 

$9.00 
Delivery Fee 
$1.9967 Per Dth 

For Rate Choice B 
Service Charge 

$20.00 
Delivery Fee 

$0.2367 per Dth 

Customer Option Placement 

Each customer's individual rate schedule will be determined based on the atmual normalized volume 
at the customer's service location for the twelve (12)-month period ending on July, 31 2005. If the 
customer's service location's annual normalized volume is less than 75 Dth, then Ihe customer's 
account will be placed on Option A. 

If the customer's service loc^ation's acmual normalized volume is 75 Dth or greater, then the 
customer's account will be placed on Option B. 

An anticipated atmual normalized usage level assessment will be conducted on each new service and 
for existing service as of July 31,2005 that has less than twelve (12) months of service. The result of 
this assessment will decide the initial placement ofthe new account. 

A customer may switch options at any time during the year provided that the customer agrees to 
remain on the alternative rate choice for a pericxi of no less than twelve (12) months after switching 
options. 

Each year, the C!ompanv shall undertake a customer specific billing assessment and issue a credit 
for all customer accounts meeting the following criteria: U must be on choice B, 2) must be 
under the TAC optioiu 3) must have 12 cx^nsecutlve billing periods on choice B at the time ofthe 
evaluation, 4> must have usage of less than 70 Ddi. The credit will equal the difference between 
what was billed to each account under choice B and what would have been billed tmder choice A 
for the 12 month evaluation period. 

Date Issued October 7, 2005 Date Effective October 1,2005 

Authorized bv 512287 PUD 200400610 October 4,2Q05 
(Ocder No.) (Ciuse tlo.] (Date of Leltcr) 

Issued by O * ^ 
(Nameaf 

CX^ Mgr. - Rates & Regulatory Rptg. 
Office) {Tide) 

OCT 6 2005 

DIRECTOR OF 
PUBLIC UTILITIES 



OKLAHOMA NATURAL GAS COMPANY 
P. 0. BOX 401. OKLAHOMA CTIY. OKLAHOMA 

Page No. 1 
Tariff lOl-V 

Note: Meter readings will be recorded in hundreds of cubic feet (. 1 Mcf) or multiples thereof 

Commodity Cost of Gas 

The indicated rates do not include the applicable commodity cost of gas which shall be added 
pursuant to Special Terms and Conditions, Tariff No. lOOl-V. 

Subject to: 
Soeclal Provisions 
Purchased Gas Adjustment Clause 
Cjross Receipts & Franchise Tax Adjustments 
Order of Curtmlment 
Miscellaneous Special Charges 
Miscellaneous Terms and Conditions 
Commission Assessment Fee 
Take or Pay Settlement Amortization Rider 
Temperature Adjustment Clause 
Line Loss Rider 

Tariff 
lOOl-V 
1011 
1031 
1041 
1051 
1075 
1091 
1141 
1191 

Payment 
BiUs are to be paid within 20 days a t o the date of Company's bill to Customer. 

Date Issued October 7,2005 Date Effective October 7,2005 

Authorized bv 512287 PUD 200400610 October 4,2005 
(Onkr No.} (Cause Na.) (Date of LcOer) 

Issued by 
(Name orOfficer 

Mgr. - Rates & ReguUitory Rptg. 
fficer) (Title) 

^PFBOWEP 
OCT 6 2005 

DIRECTOR OF 
PUBLIC UTILITIES 



EXHIBIT 



CHRISTENSEN 
A^S S < > G f A T E S 
ENERGY GdNStlLTING 

Economic Analysis and Consulting 

A Review of Distribution 
Margin Normalization as 
Approved by the Oregon 
Public Utility Commission 
for Northwest Natural 
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1. INTRODUCTION AND BACKGROUND 
Traditional rate-of-retura regulation may create incentives for energy utilities that are 
counter to public policy objectives. In the case of natural gas, this occurs in large part 
because utilities have costs that are both fixed and variable, but collect revenue to recover 
those costs primarily through volumetric prices (i.e., retail $/therm prices applied to 
consumers' energy consumption). To recover their fixed costs, including their allowed 
return on capital, utilities typically forecast the total amount of energy they expect to sell 
in a given period, and set a price that will recover the appropriate amount of revenue 
toward fixed costs on the planned level of sales. This process tends to produce the 
following outcomes: 

• The utility has an incentive to under-forecast sales for the rate-making period, 
thus increasing the retail price and improving the opportunity to recover fixed 
costs. The regulatory agency has a corresponding interest in over-stating sales 
forecasts, which would lead to lower prices. The resulting contrast in incentives 
typically leads to contentious rate cases. 

• Variation in consumers' energy consumption due to factors such as unexpected 
weather conditions causes variation in both consumers' bills and the utility's net 
revenue (i.e., revenue toward fixed-cost recovery). 

• Once rates are set, the utility has a disincentive to take actions to encourage their 
customers to adopt energy efficient practices that may result in lower sales, as this 
will reduce their net revenues, and thus their ability to recover their fixed costs. 

Consequently, utilities and regulatory agencies in a number of states have experimented 
with altemative mechanisms designed to alter some ofthe above incentives and 
outcomes. In 2002, the Oregon Public Utilities Commission (Commission) approved a 
Distribution Margin Normalization (DMN) mechanism for Northwest Natural Gas 
Company (NW Natural). As part ofthe Order, the Commission also approved NW 
Natural's proposal for Public Purposes Funding to support low-income bill payment 
assistance, low-income weatherization assistance, and enhanced energy efficiency 
programs. Finally, the Order imposed service quality standards on NW Natural, 
specifying penalties associated with violating specific service quality measures. 

The Commission Order implementing DMN required NW Natural to submit an 
independent study regarding the effectivetKSS ofthe mechanism. The study will 
contribute to the process of determining whether to continue DMN beyond September 30, 
2005. NW Natural has retained Christensen Associates Energy Consulting, LLC (CAEC) 
to perform this study, and has expanded the scope ofthe study to also include a partial 
evaluation ofthe Weather Adjusted Rate Mechanism (WARM) as well as a comparison 
ofthe combination of DMN and WARM to a full decoupling mechanism. 

The report is organized as follows. Section 2 provides an overview of DMN, including a 
description ofthe calculations and its expected incentive effects. Section 3 provides a 
similar overview of WARM. Sections 2 and 3 focus on theoretical evaluations of DMN 
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and WARM, or what we would expect to happen given the calculations contained in the 
mechanisms. Section 4 presents data and analysis regarding the effects of DMN, 
including revenue effects, changes in marketing efforts, organizational changes, financial 
effects, and service quality issues. Section 5 compares DMN to other rate mechanisms 
that may be able to achieve similar goals. Section 6 provides a summary and 
conclusions, including answers to the specific questions raised by the Commission in 
Order 02-634. 

2. OVERVIEW OF DISTRIBUTION MARGIN NORMALIZATION^ 

2.1 Description of Mechanism 
A primary goal of DMN is to reduce the uncertainty around N W Natural's distribution 
fixed cost recoveiy. That is, because distribution fixed costs are recovered through 
volumetric rates that are established based upon an expected level of sales, deviations 
from expected usage (caused by weather, economic conditions, price changes, random 
variations, etc.) will affect the amount of fixed costs recovered. In addition, by ensuring 
that the utility recovers its fixed costs regardless of customer usage levels, DMN reduces 
the utility's disincentive to promote energy efficiency. The DMN mechanism agreed to 
in Oregon is limited to "decoupling" revenues associated with 90% ofthe non-weather 
induced variation in usage for residential and commercial customers. 

2.1.1 Elasticity Adjustment 
There are two ways in which DMN affects revenues: the elasticity adjustment and the 
deferral component. The elasticity adjustment adjusts margin recovery for the effects 
that changes in retail tariff prices are expected to have on use per customer (e.g., 
customers are expected to reduce consumption if natural gas prices increase). To 
understand the elasticity adjustment, consider an example in which the retail price 
increases over a particular time period. The elasticity adjustment mechanism first adjusts 
original "baseline" use per customer downward (using a price elasticity value specified in 
the tarifi) to account for the fact that customers are expected to reduce usage when prices 
increase. This reduction in baseline usage is then used to calculate the increase in the 
dollar per therm margin required to keep the allowed fixed cost recovery constant on a 
per-customer basis. This new margin value is then passed through to the standard tariff, 
which in this example implies increasing the per therm rate. Ultimately, the change in 
the baseline use per customer value produced by the elasticity adjustment also affects the 
deferral component of DMN, which is described in detail later in this section. 

The revenue effects ofthe elasticity adjustment alone are described in Equations la 
through Ic.^ 

Equation la: Elasticity Adjustment Revenues = (M'-M) * g^'^ 

' This mechanism has also been referred to as the Partial Decoupling Mechanism (PDM) and the 
Conservation tariff. 
^ For simplicity, we represent the calculations in the first year after a rate case, so that the initial margin (A^ 
and baseline use per customer (QPCf) are determined in the rate case. In practice, each year's DMN 
adjustment uses the baseline use per customer and margin values from the previous year. 



Equation lb: M ' = M * QPC^ I QPCf'^ + Z> Af> * QPC^i IQPC^ '^ 

Equation Ic: QP(f '^ = QPC^ • [(PIP^ - 1) * f;̂  + 1] . 

Where, 
M - initial margin for recovery of fixed costs in the standard tariff; 
A / ' = the adjusted margin resulting fi-om the elasticity adjustment; 
Q^'^ ~ metered natural gas consumption in therms; 
QPCr = baseline use per customer, initially determined through a rate case; 
QPCf'^ ~ price elasticity adjusted baseline use per customer; 
Mi = margin components approved subsequent to the most recent rate case; 
QPC i = baseline use per customer at the time that M was approved; 
P - total dollar per therm tariff price for the coming year (excluding the elasticity 

adjustment to margin); 
P^ = baseline total price per therm, initially determined through a combination of a 

rate case and the calculations resulting from the purchased gas cost 

adjustment; and 

£ct = the class-specific price elasticity stipulated in the Order (-0.172 for residential 

customers and -0.110 for commercial customers). 

Equation la shows that the total revenue effect associated with the elasticity adjustment 
equals the change in margin times the total metered consumption. Equation lb shows 
how the margin is affected by the elasticity adjustment. The margin is adjusted so that 
the product of baseline use per customer and the margin remains constant (i.e., so that the 
total margin contribution per customer remains constant). The summation term in 
Equation lb accounts for any additions to allowed margin since the rate case that 
established the baseline. Equation I c shows how the baseline use per customer is 
adjusted for price changes. This is accomplished by determining the percentage change 
in price, multiplying it by the price elasticity in order to obtain the percentage change in 
baseline quantity, and applying this percentage change to the baseline use per customer. 

2.1.2 Deferral Component 
Equations 2a and 2b show the calculations contained in the deferral component, which is 
the part ofthe DMN revenue adjustments that is intended to compensate NW Natural for 
conservation efforts (and stabilize fixed cost recovery more generally). 

Equation 2a: DMN deferral amount = 9 0 % * [(QP<f-^ * C) - Q ^ ] * M ' 

Equation 2b: g^'^ = ^ - ^ + C * ^5 * (HDD^ - HDD^) . 

Where, 

' This simplified description does not consider many complicating factors that have arisen in practice, such 
as the modifications to the baseline quantities due to the reclassification of customers following the last rate 
case. 



QPQB.P _ baseline use per customer adjusted for price elasticity effects; 
M ' = the per therm margin, adjusted for price elasticity effects; 
Q^^ ~ weather normalized sendout therms for the residential or commercial class; 
^ ^ ~ actual sendout therms for the residential or commercial class; 
C ~ the number of customers in the residential or commercial class; 
P = a parameter representing the change in therms per customer per change in 

heating degree day (HDD), as contained in the WARM tariff; 
HDD^ = normal heating degree days for the billing period, using a base of 59 degrees 

for residential customers and a base of 58 degrees for commercial customers; 
and 

HDL/* = actual heating degree days for the billing period, using a base of 59 degrees 
for residential customers and a base of 58 degrees for commercial customers. 

These calculations are made each month. The resulting surcharges or refunds accumulate 
in a deferral account, and are collected or refunded through rates in the following year 
(which begins on October I). 

The weather normalization of actual usage shown in Equation 2b is perfonned using 
methods developed in NW Natural's most recent rate case. Heating degree day (HDD) 
data are adjusted ("cycle-ized") to match the timing ofthe billing data. The normal 
weather measure is a district-weighted average for the 25 years ending in 2000. The 
weather normalization method adjusts actual usage (measured on a sendout basis) for the 
expected difference in usage between normal and actual weather conditions. 

2.2 Expected Risk Effects 
In this section, we discuss the risk properties of DMN. For this purpose, we define "risk 
effects" as the changes in revenue flows due to changes in the outcomes of uncertain 
variables. We consider foiu* sources of uncertainty that create risk in NW Natural's fixed 
cost recovery and customer bills: weather, natural gas prices, economic conditions, and 
other random factors. 

DMN does not change the risk associated with uncertainty in weather conditions, as the 
usage amoimt used to calculate deferrals is weather normalized. 

Changes in natural gas prices affect the amount of natural gas that customers will use. 
Therefore, the risk that NW Natural faces with respect to gas price uncertainty is that 
when prices rise, customer usage levels decrease, reducing fixed cost recovery. At the 
same time, the price increase causes customers' bills to increase (as long as any 
reductions in usage are not offset by the increase in the gas price). Because both NW 
Natural and its customers are made worse off by increases in natural gas prices, the fact 
that DMN reduces this risk for NW Natural means that the risk is shifted to customers. 
However, the component of DMN that shifts this risk is the elasticity adjustment, over 
which there appears to be no dispute with respect to its appropriateness. That is, various 
parties' views regarding the efficacy of DMN seem to hinge on their opinion ofthe 
decoupling mechanism, not the elasticity adjustment. 



DMN has the theoretical potential to shift economic risk from NW Natural to its 
customers. For example, in a period of declining economic conditions {e.g., an 
increasing unemployment rate) customers may reduce usage in an attempt to reduce their 
bills due to income constraints. However, the DMN deferral component would increase 
customer bills (in the following year), thus reducing the amount of bill reduction that 
customers can achieve. While the possibility of this form of risk shifting exists in theory, 
our analysis in Section 4.3 indicates that this problem does not appear to exist in practice 
in NW Natural's service territory (i.e., the analysis of residential and commercial use per 
customer indicates that they do not appear to be significantly affected by changes in 
economic conditions). 

Controlling for weather conditions, natural gas prices, and economic conditions, some 
residual variation can be observed in use per customer that must be due to other uncertain 
factors. (The analysis in Section 4.3 indicates that the residual variation in use per 
customer is small relative to the variation explained by weather and natural gas prices.) 
For these other factors, DMN reduces risk for both NW Natural and its customers. That 
is, the reduction in the variability of revenues under DMN leads to more certainty (i.e., 
less risk) for both NW Natural and its customers. However, because the customers 
experience a DMN rate adjustment as a change in the volumetric price in ^ G following 
year, DMN does not reduce their current cash flow risk. For example, when usage 
exceeds baseline levels, customers' current bills reflect the over-payment of distribution 
costs. They are not "paid back" for the over-recovery until the following year. 
Therefore, while customer bill risk is reduced over long periods of time (i.e., their 
"wealth" risk is reduced), customers may not perceive their risk reduction to be 
significant.'* 

In theory, DMN should be effective in reducing the variability of distribution cost 
recovery. By design, the effectiveness of DMN in accomplishing this task has been 
reduced in two ways (relative to full decoupling or fixed/variable rates). First, weather-
induced variations in fixed cost recovery are eliminated from the adjustment mechanism 
through the weather normalization of usage. Second, only 90% ofthe remaining margin 
variability is covered by the deferral component of DMN. Therefore, NW Natural retains 
all weather-related variability and 10% of non-weather related variability in distribution 
fixed cost recovery from customers on DMN.^ 

In testimony supporting decoupling, NW Natural has asserted that the risk reduction to 
NW Natural caused by DMN is mirrored by a corresponding reduction in risk to its 
customers. For example, when NW Natural over-recovers revenue, its customers over­
pay, thus providing the opportunity to reduce risk for both parties. This assertion is valid 
with respect to weather risk (which is addressed by full decoupling, which was the topic 
of NW Natural's testimony) and risk due to the other non-price and non-economic 
factors. The theoretical potential for DMN to shift economic risk fi'om NW Natural to its 

* Another reason that customers may not perceive a large reduction in their risk is that DMN covers only 
the distribution portion ofthe bill and not the energy costs. Therefore, DMN adjustments will tend to be 
small in proportion to the total bill regardless of when they are applied. 
^ Note that WARM addresses weather-related variations in revenue toward distribution cost recovery. 



customers is not supported by empirical analysis (see Section 4.3), and the shift of natural 
gas price risk from NW Natural to its customers that is caused largely by the elasticity 
adjustment is accepted by both Commission Staff (through its support of a stand-alone 
elasticity adjustment) and NW Natural. 

2.3 Expected Incentive Effects 
DMN has the potential to produce a number of incentive effects. Four potential N W 
Natural incentive effects are addressed in this section, followed by a discussion ofthe 
effect of DMN on customer incentives. 

2.3.1 Reduced Disincentive to Promote Consen/ation 
Prior to the introduction of DMN, NW Namral had a strong disincentive to promote 
energy efficient appliances and general conservation efforts. This was due to the fact that 
any conservation that occurred (ie., any reductions in natural gas sales from the levels on 
which retail rates were based) reduced the amount of distribution cost recovery.^ In fact, 
NW Natural benefited by promoting load growth because it could achieve excess 
distribution cost recovery whenever usage levels exceeded the levels used in setting retail 
rates. By reducing the link between sales and distribution revenues, DMN should be 
effective in reducing NW Natural's disincentive to promote conservation. However, it 
does not eliminate the disincentive completely, as NW Natura! continues to retain 10% of 
any non-weather related over- or under-recovery of distribution costs. 

The change in incentives with regard to conservation has a less appealing aspect. That is, 
NW Natural has asserted that direct use of natural gas is itself energy efficient. This is 
based on the idea that using electricity generated from natural gas is less efficient than 
using the natural gas directly in applications such as cooking, space heating, clothes 
drying and water heating. However, with DMN, NW Natural has a reduced incentive to 
promote fuel switching among current customers. For example, prior to DMN, if a 
customer converted to a natural gas water heater, NW Natural's revenues increased 
through the standard tariff. With DMN, the 90% ofthe increase in revenues is offset by a 
customer refund generated through the deferral component (though only a very small 
percentage of this refund will go to the customer that converted the water heater). It 
could be that in the absence of DMN, NW Natural's incentives to promote these 
conversions were too high (by causing conversion customers to pay increased fixed costs 
as well as natural gas energy costs), but the change in incentives caused by DMN could 
cause NW Natural to reduce its efforts to promote conversions that it has advocated as 
being energy efficient. 

2.3.2 New Customer Connections 
The DMN deferral mechanism incorporates a baseline use per customer measure that is 
intended to represent the average usage ofthe customers in the class (adjusted for 
responses to changing prices). Because of this, DMN gives NW Natural a short-term 

^ Lost revenue adjustments were in place prior to DMN. These compensated NW Natural for reductions in 
revenues attributed to some programs, such as the residential high-efficiency ftimace program. Section 
5.3.2 presents a discussion ofthe effectiveness of lost revenue adjustments in reducing disincentives to 
promote energy efficiency. 



incentive to provide new connections to low usage customers. Each additional customer 
Itiat is smaller than average generates surcharges through the deferral mechanism that 
result in additions to NW Natural's net revenues. 

At the time DMN was approved, NW Natural agreed that it would not modify its main 
extension policies in response to DMN. One way to remove this potential incentive 
regarding new customer connections is to apply DMN only to existing customers. This 
would maintain non-DMN incentives for new connections customers, who would only be 
included in DMN adjustments following the next rate case. However, an offsetting effect 
of removing new coimections customers from DMN is that it might make NW Natural 
more resistant to altering building codes to improve energy efficiency and reduce their 
incentive to promote the use of high efficiency appliances in new construction. Section 
4,4.3 contains a more complete discussion of new connections. 

2.3.3 Uncollectible Accounts 
A concem was communicated to us regarding whether DMN affects NW Natural's 
incentive to pursue uncollectible accounts. An examination ofthe calculations in Section 
2.1 reveals that uncollectible revenues are unrelated to the DMN mechanism. That is, 
because uncollectible revenues do not flow into the DMN deferral mechanism, we 
conclude that DMN does not have undesirable incentive effects in this area. 

2.3.4 Customer Service 
Two factors lead us to believe that the DMN Order does not present negative incentive 
effects with respect to the provision of customer service. First, the Commission 
implemented service quality standards and penalties as part ofthe Order approving 
DMN. Second, although NW Natural is a monopoly provider of natural gas services in 
its territory, it does compete with other fuels to serve customers. This fact, combined 
with the fact that the DMN deferral mechanism compensates NW Natural based on the 
current number of customers in the class, leads us to conclude that DMN provides NW 
Natural with the same incentive to attract and retain customers. A related concem has 
been expressed to us that DMN may provide NW Natural with a dismcentive to resolve 
outages in service. The thinking behind this concern is that DMN compensates NW 
Natural for reductions in usage that occur during outages (while under standard rates, 
NW Natural loses revenues until the outage is repaired). Given NW Natural's 
competitive concems and the fact that natural gas outages can present a significant safety 
hazard, we do not believe that this effect will exist in practice. Section 4.6.2 provides 
additional discussion of this issue. 

2.3.5 Incentives on Customer Behavior 
Regarding the incentive effects of DMN on customer behavior, there is only one minor 
effect to consider. That is, relative to standard tariffs, DMN may slightly reduce 
customers' incentives to independently conserve energy (and conversely, DMN slightly 
decreases the cost of increasing consumption). In the absence of DMN, customers are 
"over-paid" for conservation efforts, as they pay less fixed distribution cost in addition to 
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the reduction in their energy cost.' By ultimately reducing the amount of this over­
payment by 90%, DMN reduces the aggregate incentive for customers to conserve. 

However, the effect is likely to be very small in practice because the revenue effects of 
individual customer conservation efforts are spread across the entire customer class, and 
delayed until the following year. That is, in the month that the conservation activities are 
undertaken, the conserving customer receives the full "over-payment" of fixed 
distribution costs through the standard tariff rate. The shortfall in revenues that this 
produces is added to the tracking account (with a 10% reduction), deferred until the 
following year, and recovered through an increase in rates to the entire class. Therefore, 
the conserving customer only re-pays its avoided distribution costs in proportion to its 
share of total class usage in the following year. Because of this dilution effect, the 
incentives for individual customers to conserve energy is largely unaffected by the 
presence of DMN. 

2.4 Possibilities for Gaming the Mechanism 
In order to implement DMN, NW Natural and the Commission must agree to certain 
parameter values, including: 

• Price elasticity values for residential and commercial classes; 
• Definition of normal weather; 
• Weather sensitivity parameter (used to weather normalize use per customer); and 
• Baseline use per customer for residential and commercial classes.* 

Each of these parameters introduces the potential for "gaming" the outcome, by which we 
mean that parties may have an incentive to mfluence the calculations in order to produce 
an outcome that is more favorable to customers or the utility. 

This gaming issue must be considered from two perspectives: DMN as a stand-alone 
mechanism; and DMN in combination with WARM. That is, as we will point out, some 
ofthe ways in which DMN outcomes might be influenced are countered by an offsetting 
effect from WARM, thus reducing or eliminating the incentive to game the parameter 
value. 

2.4.1 Price Elasticity Values 
The primary effect of setting the price elasticity incorrectly is that it changes the amount 
of revenues that flow through the deferral accounts, which leads to a reduction in the 
extent to which distribution revenues are adjusted for price effects (because deferrals are 
subject to the 90% factor). Note that if the 90% factor were removed, the price elasticity 
value would have no effect on total revenues collected or refunded; errors in the price 

' Environmental organizations argue that the "over-payment" does not exist because energy prices do not 
account for all ofthe costs that energy use imposes on society (in terms of environmental impacts). 
^ There is an additional gaming concem with respect to new customer connections, which is discussed in 
Section 2.3.2. 



elasticity would simply shift dollars from the elasticity adjustment to the deferral 
component.^ 

However, because ofthe 90% factor, only small revenue effects are associated with 
setting the price elasticity incorrectly. Table 2-1 shows the net revenue effect associated 
with increasing or decreasing prices when the elasticity value is too high or too low. 

Table 2-1: DMN Revenue Effects of Setting the Price Elasticity Incorrect^ 

Ed too low 

&d too high 

Price Increase 
Surcharge too low 
Surcharge too high 

Price Decrease 
Refund too low 
Refund too high 

To better understand this table, we will walk through the reasoning associated with the 
upper left cell ("surcharge too low"). For this example, assume that normal weather 
conditions occur. \Vhen the base tariff price increases, use per customer is expected to 
decrease. When this happens, DMN produces surcharges to customers that should make 
NW Natural whole for the lost margins. However, if the elasticity value is set too low 
(e.g., suppose the true elasticity is -0.3, but it is set at -0.172 for DMN calculations), the 
use per customer is assumed to fall by less than it actually will. This causes the per therm 
margin to be set too low, reducing the revenues from the elasticity effect shown in 
Equation la. Offsetting this effect is the fact that, because baseline use per customer is 
too high, the deferral component will produce surcharges to customers (that would not 
have existed had the baseline usage been adjusted correctly). In the absence ofthe 90% 
factor applied to deferrals, the error in the deferrals would exactly offset the error in the 
elasticity adjustment. However, because ofthe 90% factor, total surcharges to customers 
end up being too low, resuhing in lost distribution cost recovery for NW Natural. 

Examining each cell of Table 2-1 leads to the following conclusions with respect to 
gaming the price elasticities: if prices are expected to increase, customers will benefit if 
the price elasticity is set too low and NW Natural will benefit if the price elasticity is set 
too high. Conversely, if prices are expected to decrease, customers will benefit if the 
price elasticity is set too high and NW Natural will benefit if the price elasticity is set too 
low. 

The magnitude of this incentive is relatively small, and would disappear completely if the 
90% factor were eliminated. The gaming effects of this parameter are unaffected by the 
presence of WARM. 

2.4.2 Normal Weather Definition 
The defmition of normal weather in the form of heating degree days (HDD^) is required 
for the DMN deferral calculation. To evaluate the effects of setting HDD^ incorrectly. 

In the absence ofthe 90% factor, the price elasticity value would change the timing of revenue recovery, 
but not the level of revenue recovery. That is, revenues recovered through the elasticity adjustment come 
from current bills, while revenues recovered through the deferral component come from bills in the 
following year. 

file:///Vhen


assume that the weather sensitivity parameter (fi) is set correctly and actual heating 
degree days (HDD^) are at their true normal value. Setting HDlf too low (the 
equivalent of assuming that winters will be too warm) leads to a consistent over-
adjustment of use per customer for weather, producing surcharges to customers. 
Conversely, setting HDD^ too high (the equivalent of assuming that winters will be too 
cold) leads to a consistent under-adjustment of use per customer for weather, producing 
refunds to customers. Therefore, all else equal, customers benefit when normal weather 
is set too cold, and NW Natural benefits when normal weather is set too warm. 

The incentive to influence the defmition of normal weather is dramatically reduced when 
DMN is combined with WARM. This is discussed in more detail in Section 3.4. 

2.4.3 Weather Sensitivity Parameter (ff} 
The weather sensitivity parameter determines how much use per customer is assumed to 
change as weather conditions (HDDs) change. Currently, the same values are used in 
DMN and WARM, and they were estimated as part ofthe load forecasting process 
undertaken during the UG-152 rate case. 

The effect of errors in setting yff depends upon whether HDD^ is above or below the 
assumed value of HDL^, as shown in Table 2-2. 

Table 2-2: Revenue Effects of Errors in Setting the Weather Sensitivity Parameter 

)9too low 
j^too high 

HDiy<HDD^ 
Surcharges 

Refunds 

HDD^>HDlf 
Refunds 

Surcharges 

Consider the result when P is set lower than its true value and winter weather is warmer 
than normal (represented by the top left cell in Table 2-2). Warm winter weather reduces 
actual use per customer below baseline values. If y5is too low, the weather adjustment 
does not bring the weather-adjusted actual use per customer all the way up to baseline use 
per customer, which produces a surcharge to customers through the deferral mechanism. 

Therefore, the way in which >S might be mfluenced depends upon the forecast of weather 
conditions, or equivalently, whether the definition of HDlf was influenced upward or 
downward. If winter weather is expected to be warmer than normal (or if it is expected to 
be normal, but HDlf has been set too high), customers benefit if ̂ is set too high and 
NW Natural benefits if > îs set too low. Conversely, if winter weather is expected to be 
colder than normal (or if it is expected to be normal, but HDlf̂  has been set too low), 
customers benefit if pis set too low and NW Natural benefits if ̂ is set too high. 

As with the incentive to influence the definition of nonnal weather, the incentive to 
influence the weather sensitivity parameter is dramatically reduced when DMN is 
combined with WARM (and the incentive would be eliminated if the 90% factor on the 
deferral component of DMN were to be removed). 
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2.4.4 Baseline Use per Customer 
Baseline use per customer is initially established through a rate case. Because ofthe 
methods associated with standard ratemaking (see Section 1), there is a histoiy of 
contentiousness between regulators and utilities in determining forecast customer usage. 
In standard ratemaking, regulators can reduce customer rates by pursuing high short-term 
forecasts of customer usage, and utilities can increase rates by pursuing low forecasts of 
customer usage. (That is, once the revenue requirement is determined, rates are set by 
dividing revenue by forecast billing determinants.) The presence of DMN reduces these 
incentives, as the deferral component will tend to produce refunds to customers when 
baseline use per customer is set too low, and surcharges when baseline use per customer 
is set too high. 

In the absence of DMN, any factor that is included in the forecast of customer usage that 
must itself be forecast (or assumed) can be manipulated to the benefit of either customers 
or the utility. In particular, note that forecasting customer usage requires an assumption 
regarding normal weather conditions. This provides a further incentive for the regulator 
to promote a normal weather definition that is too cold, as this will produce a baseline use 
per customer value that is too low, and lead to persistent refunds to customers. The 
incentive for the utility is the opposite. 

Baseline use per customer and the baseline margin rate are jointly determined. If 
baseline use per customer is set too low, the margin rate will be set too high. Therefore, 
there are offsetting effects associated with influencing baseline use per customer. Setting 
baseline use per customer too low will lead to a margin rate that is too high, increasing 
revenues fiiam the standard tariff. However, it will also lead to persistent refunds to 
customers through the DMN deferral mechanism. 

In the absence ofthe 90% factor in the deferral mechanism, these two effects exactly 
offset one another, removing contentiousness over the value of baseline use per customer. 
In this case, the only effect of setting baseline use per customer incorrectly is that the 
change in revenues with respect to changes in usage (not due to weather or expected price 
effects) will be too high or too low because the margin rate will also deviate from its 
conect value. However, this does not benefit either customers or NW Natural on 
average, and all parties should be better off by setting the correct baseline value, ensuring 
that the revenue adjustments are ofthe appropriate magnitude. 

2.5 Potential Improvements in the Mechanism 

2.5.1 Methods of Refunding or Collecting Deferral Account Funds 
Currently, DMN recovers revenue shortfalls or refunds excess revenues by adjusting the 
per-therm rate for the following year. There are two potential problems with this 
approach. First, it introduces the potential for customers to be credited or charged an 
incorrect share ofthe revenue adjustment. This would occur whenever a customer's 
share of total usage differs between the two years. Second, by rolling the adjustment into 
the per-therm rate, DMN alters the price signal to customers (albeit only slightly), 
changing the marginal incentives for increasing or decreasing usage. 
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An altemative that would address both of these concems would be to calculate, for each 
month, the dollar amount that each customer should be credited (charged) based on 
current usage. That is, the calculation ofthe deferral amount would be identical to the 
current method. However, instead of calculating a change to the per-therm rate for the 
coming year, the deferral adjustment would be credited or charged to customers in a lump 
sum adjustment based on their share of class usage in that month. 

There would then be several options for refunding (collecting) the deferral amounts. 
First, the credits (charges) could be applied to customers' current bills, which would have 
the added benefit of reducing cash flow risk for customers. Second, the credits (charges) 
could be refunded (collected) in a lump sum at the end ofthe year. However, customers 
may not find this altemative appealing in years in which they pay a large lump-sum 
charge. Third, the refunds (collections) could be spread across the twelve months ofthe 
following year. 

It is possible that this alteration to DMN would increase the administrative costs ofthe 
rate. However, given the complexity of WARM, we believe that NW Natural's billing 
system would be able to accommodate the proposed changes. In addition, these changes 
would make DMN more visible to customers. Currently, DMN adjustments to rates are 
not separately listed on customer bills, which has reduced awareness ofthe mechanism 
and therefore (we expect) has reduced the number of customer service issues associated 
with DMN. Changing the way in which DMN adjustments are allocated and refunded (or 
recovered) will likely increase the awareness of DMN, which could lead to increased 
customer service expenses. 

2.5.2 Incomplete Coverage 
Removing the 90% factor applied to the deferral component would improve DMN's 
incentive properties (i.e., it would further reduce NW Natural's disincentive to promote 
energy efficiency) and eliminate some incentives to game DMN parameter values. Given 
that this factor can help or harm customers (ie., it reduces both surcharges and refunds), 
it does not seem to serve any useful purpose and should be eliminated. 

2.5.3 Complexity 
Especially in combination with WARM, DMN is a complex mechanism to understand 
and communicate to others. A full decoupling mechanism, which produces nearly 
identical total revenue effects to the combination of DMN and WARM, requires the 
setting of fewer parameters, and is much more easily explained and understood. A more 
detailed discussion ofthe tradeoffs between DMN, WARM, and full decoupling is 
contained in Section 5. 

3. WEATHER ADJUSTED RATE MECHANISM 

3.1 Description of Mechanism 
The Commission approved WARM in 2003 as a means of reducing weather-related risk 
for both NW Natural and its customers. That is, fixed distribution costs are recovered 
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Equation 3: WARM Adjustment = S^(HDD^d-HDD^d) * y?* A/ . P 

In this equation, d indexes the days ofthe customer's billing month; HDlfd is normal fl 
heating degree days (HDDs) for day d ofthe billing month, based on a 25-year average " 
ending in 2000; HDD^d is the actual heating degree days for day d ofthe billing month; P 
is the weather-sensitivity parameter (an estimate ofthe change in customer usage with fl 
r p c n ^ r t t n a n n ^ u n i t i^Knnrro in U n r i c ^ * unA \A ic thi^ H ic t r iK i i t inn m n r o i n i n Hnl lnrc n^r B 

through volumetric rates, and customer usage is sensitive to weather conditions. 
Therefore, in cold winters when usage is above expected levels, NW Natural over-
recovers distribution costs and customers' bills are higher than usual. Conversely, in 
mild winters, NW Natural under-recovers distribution costs and customers* bills are 
lower than usual. Because NW Natural's exposure to weather is the opposite of its 
customers (i.e., when NW Natural is made worse off by weather, its customers are better 
off), mechanisms such as WARM can reduce risk for both parties. In 2004, WARM was 
altered in two ways. First, limits were placed on the size ofthe WARM adjustment in 
any one month (though the full adjustment is still recovered in subsequent months). 
Second, the calculation ofthe WARM adjustment was altered so that it is determined on 
a customer-specific basis instead of a class-wide basis. The description below is ofthe 
current form of WARM. 

A discussion of WARM in this report is appropriate because the combination of WARM 
and DMN produce effects that are very similar to full decoupling, which was the initial 
proposal of NW Natural (in place of DMN). In addition, some aspects of DMN (e.g., 
incentives to game parameter values) can only be fully understood by introducing 
WARM effects. 

Equation 3 shows the formula used to calculate the WARM adjustment (prior to the 
application of maximum bill change provisions). It is calculated for each customer based 
on their billing cycle usage and weather data from the closest available weather station 
(among the eight established district weather stations used by NW Natural). 

respect to a one unit change in HDDs); and M is the distribution margm in dollars per 
therm. 

volumetric portion ofthe bill. For commercial customers, the WARM adjustment is 
capped at the lesser of $35 or 25% ofthe volumetric portion ofthe bill. However, the 
portion ofthe WARM adjustment that exceeds the cap is collected in subsequent months. 
While WARM is the default service for residential and commercial customers, customers 
may opt out ofthe program. 

3.2 Expected Risk Effects 
From NW Natural's perspective, WARM is an effective means of reducing weather-
related distribution cost recovery risk provided that few customers decide to opt out of 
the program. The effect ofthe opt-out provision upon NW Natural's risk depends upon 
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the characteristics ofthe customers that opt out relative to those ofthe class. A more 
detailed discussion ofthe effects ofthe opt-out provision is included later in this section. 
Under the assumption that no customers opt out ofthe program, WARM will be effective 
in reducing NW Natural's weather risk provided that y?accurately reflects the average 
customer response to weather variations, and that the definition of normal weather is 
correct. ̂ ° 

From a customer perspective, WARM is a less effective tool for reducing risk. This is 
because ^is set on a class-wide basis and is constructed in units of therms per HDD. 
Thus, the amount of risk coverage varies across customers. Customers who are smaller 
or less weather sensitive than the class average are over-insured by WARM." 
Conversely, customers who are larger or more weather sensitive than the class average 
are under-insured by WARM. The added provisions that cap the amount ofthe WARM 
adjustment in any month do not alter our conclusions about over- or under-insurance 
because the total WARM adjustment is collected from each customer in subsequent 
months. In Section 3.5 below we discuss the potential value of re-designmg the weather 
adjustment parameter so that it is in units of percentage changes in therms per HDD. 

3.3 Expected Incentive Effects 
The WARM program does not alter NW Natural's behavioral incentives. This is because 
WARM affects only weather-related fluctuations in distribution revenues, and weather is 
out of NW Natural's control. The incentives to promote conservation, load growth, the 
addition of new customers, and the provision of high quality customer service are not 
affected. 

WARM also does not affect participating customers' incentives. WARM may provide 
customers with benefits through a reduction in their bill variability, but the customers' 
marginal cost of changing usage levels is not affected by WARM. 

3.4 Possibilities for Gaming the Mechanism 
Neither the Commission nor NW Natural has an incentive for /?to deviate from its tme 
value. (This is true whether WARM is considered by itself or in combination with 
DMN.) Setting the value correctly ensures that the WARM adjustments have the 
appropriate magnitude. A value that is too high introduces more weather risk (relative to 
the "conect" value of ^ for both NW Natural and its customers (on average). Setting p 
too low leads to an adjustment that under-insures NW Natural and its customers (on 
average). 

^̂  However, if DMN and WARM use the same definition of normal weather, the errors in the revenue 
recovery for DMN and WARM due to an incorrect definition of normal weather largely cancel out. This 
reduces the incentive to "game" the definition of normal weather. 
' ̂  Because WARM only intends to cover the risk associated with distribution fixed cost recovery, it is 
unlikely that customers will be over-insured against the weather risk associated with their entire bill. That 
is, any over-insurance on the distribution component will likely be smaller than the remaining weather risk 
on the energy component ofthe bill. 
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When WARM is considered by itself, the Commission and NW Natural have an incentive 
to manipulate the definition of normal heating degree days. Setting HDlf below its 
"tme" value leads to a situation in which, on average, WARM produces refunds to 
customers. (IfHDif equals its trae value, WARM will, over time, benefit neither NW 
Natural nor its customers.) Conversely, ifHDlf is set above its tme value, WARM will 
tend to increase customers' bills. 

However, when WARM is evaluated in combination with DMN, the incentive to game 
the definition of normal heating degree days is dramatically reduced, provided that both 
programs use the same definition. An example will help to illustrate this effect. To 
simplify the example, the timeframe ofthe analysis is reduced to one month and we will 
assume that the residential class consists of only one customer who uses 100 thenns in 
nonnal weather condhions. Furthermore, we will assume that there is no price change 
(and therefore no elasticity adjustment to the baseline quantity), and that the customer 
does not deviate from its non-weather related usage. Consider the following case, in 
which the tariff value for HDlf is higher than the tme value, and actual heating degree 
days (HDD^) match the trae value: 

"Tme"/TO//= 400 
Tariff HDi/ '= 500 
HDD^ = 400 
>ff= 0.1958 
M= $0.42569 

In this case, both the 'trae" WARM and DMN adjustments are zero. That is, weather is 
at normal conditions and there is no non-weather related usage change, so the 
mechanisms do not affect revenue collection. However, because the tariff contains an 
inconect value of HDlf, both DMN and WARM lead to non-zero adjustments, as shown 
below. 

DMN defen-al amount - 90% * (QPCf'̂  - Q^/C) * M * C 
Q ^ = e^'^ + ̂ * 2rf (ffl)Z/d- i/DZŷ rf) = 100 + 0.1958 * (500 - 400) = 119.58 
DMN defenal amount = 90% * (100 - 119.58) * $0.42569 * 1 = -$7.50 
WARM adj. = I^(HDlf^-HDD^a) * P* M= (500-400) * 0.1958 * $0.42569 = $8.34 

These equations show that, while WARM over-collects by $8.34, DMN offsets 90% of 
the over-collection, so that the net over-collection is only $0.83. Assuming that the 
intended distribution margin recoveiy is equal to ^ ' ^ * A/= $42.57, the over-collection 
amounts to only about 2% ofthe distribution revenue requirement, versus about 20% 
when considering WARM by itself This demonstrates how the combination of DMN 
and WARM reduces the incentive to game the definition of normal weather. 

This example highlights an additional incentive problem caused by setting HDLf too 
high. That is, given that customers may opt out of WARM, setting HDEr too high 
provides customers with an opportunity to game rates. If the customer realizes that 
WARM is established in way tiiat consistently produces surcharges to their bills, they 
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will rationally opt out ofthe program. This decreases the effectiveness of WARM in 
reducing weather risk, and negates the offsetting effects of DMN and WARM described 
above. In the example above, if the customer opts out of WARM, the $7.50 refund 
produced by DMN remains, but the offsetting surcharge of $8.34 generated by WARM is 
lost, leaving NW Natural with reduced overall revenues. (Alternatively, if HDlf were 
set too low, rational customers would not opt out of WARM, as its persistent refunds 
would offset the persistent surcharges created by DMN, which does not allow them to opt 
out.) This example therefore highlights the beneficial effects of combining DMN and 
WARM in terms of compensating for inaccuracy in the program parameters. 

3.5 Potential improvements in the Mechanism 
The use of a class-wide value of y? reduces the economic value of WARM for many 
customers, increasing the potential that customers will opt out of WARM. NW Natural's 
benefits from WARM decline when customers opt out of WARM. 

Two options exist for addressing this problem. First, NW Natural could continue to use a 
class-wide value of ̂ , but instead calculate it as z. percentage change in the usage per 
HDD. This would address the customer size problem (that small customers tend to be 
over-insured by WARM in its current form). For example, if ̂ were expressed in 
percentage terms, smaller customers would experience lower WARM adjustments to 
their bill than under the current system. 

The second option is to calculate customer-specific values of pfox use in calculating the 
WARM adjustments. (These could either be in percentage or level terms.) This 
approach would address two problems: the inaccurate treatment of customers with 
respect to size, and the inaccurate treatment of customers with respect to weather 
sensitivity. Calculating customer specific y9 parameters would also have the effect of 
automatically excluding non-weather sensitive customers from the WARM program. 

CAEC has developed software that is capable of calculating customer-specific values of 
p.^' The software requires twelve months of billing data for a customer in order to 
estimate P, and screens arc used to weed out "bad" estimates. Therefore, if WARM is 
modified to use an algorithm such as this, the program would be limited to customers 
with sufficient billing data (at their current site) and for whom the statistical model 
provides a reliable estimate of weather sensitivity. 

A more complete analysis ofthe implications of modifying the WARM program will be 
performed in a subsequent report. 

4. EVIDENCE OF DMN EFFECTS 
Sections 2 and 3 presented theoretical discussions ofthe expected effects of DMN and 
WARM. This section explores the extent to which evidence may be found that is 
consistent with the theoretically expected effects of DMN. In addition, this section 
discusses the three programs funded by the Public Purposes Funding approved along with 

'̂  The software has been used to calculate offers for fixed bill programs. 
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DMN: the Energy Tmst of Oregon admmistered energy efficiency programs 
(specifically, the residential high-efficiency fumace program), the Oregon Low-Income 
Energy Efficiency Program (OLIEE), and the Oregon Low-Income Gas Assistance 
Program (OLGA). 

4.1 "Back Cast" of DMN Financial Effects from 1993 to 2004 
The financial effects of DMN can be divided into two categories: the price elasticity 
effect and the defenal component. The price elasticity effect is equal to the change in the 
per therm margin multiplied by total class usage. That is, as natural gas prices increase, 
the baseline usage is adjusted downward and the dollar per therm margin is adjusted 
upwards, so that the margin multiplied by baseline usage per customer remains constant 
(all else equal). This portion ofthe adjustment is intended to adjust revenues for changes 
in use per customer that occur because of changes in energy prices. 

The deferral component is intended to adjust revenue recoveiy for 90% ofthe non-
weather driven fluctuations in use per customer. Defenal revenues can be caused by 
changes m use per customer due to conservation efforts, an imperfect price elasticity 
adjustment, or simply random factors. The deferral amount is calculated as 90% ofthe 
difference between the price-adjusted baseline usage and the weather-adjusted actual 
usage, multiplied by the adjusted dollar per therm margin.'^ Table 4-1 below shows the 
dollar amoimts associated with these two categories of revenue effects by customer class 
for the first two full years of DMN. 

The first year of DMN, October 2002 through September 2003, contained large revenue 
effects because ofthe need to "catch up" witii respect to substantial price increases (and 
therefore substantial load decreases) since the previous rate case. The following year, 
October 2002 through September 2003, experienced much smaller revenue adjustments 
because the baseline values were based on a rate case that concluded in 2003. 

Table 4-1: Revenue Effects of DMN Mechanism: 
October 2002 through September 2004 

Time Period 

j Oct. 2002 to 
Sep. 2003 

1 Oct. 2003 to 
Sep. 2004 

Customer Class 

Residential 
Commercial 
Total 
Residential 
Commercial 
Total 

Elasticity Effect 
($000) 

7,665 
2,529 

10,194 
940 
335 

1,275 

Deferral 
($000) 

3,093 
1,573 
4,666 
-788 

91 
-697 

Total 
($000) 
10,758 
4,102 

14,860 
152 
426 
578 

Notes: positive values indicate surcharges to customers and negative values indicate 
refunds to customers. 

Section 2.1 specifies the elasticity adjustment and deferral component in equation form. 
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Because DMN was approved relatively recently, there is a limited amount of direct 
experience to examine. In order to determine how DMN might function under a wider 
range of possible outcomes (e.g., when prices are decreasing as well as increasing), we 
performed a "back cast" of DMN financial outcomes using annual data from 1993 
through 2004. That is, we calculated the amounts ofthe price elasticity adjustment and 
defenal amounts for each of those years, at the price and weather conditions in those 
years, and using 2000 values of price and use per customer as baseline values. In order to 
facilitate this simulation, we made the following simplifying assumptions: 

• We used annual data (i.e., from January through December) as opposed to 
October through September monthly data. 

• For the commercial class, we used Schedule 3 prices throughout mstead of 
blending the price across the applicable commercial schedules. These prices are 
used to determine the percentage change in price that, combined with the price 
elasticity, determines the adjustment to baseline use per customer and margin rate. 

• "Nonnal Weather" was defined as the average HDD value across the 12-year 
sample timeframe. This allows us to ignore issues about the "correct" definition 
of normal weather, as we use the ex post actual average value for this time period. 

• Calendar year 2000 was set as the baseline year for use per customer (which is 
then weather normalized). Using 2000 as the baseline year allows us to examine 
DMN effects in years of flat or rising use per customer (prior to 2000), as well as 
declining use per customer (after 2000) 

• The baseline dollar per therm margin was set as the October 2002 through 
September 2003 actual value, or $0.34055 for residential customers and $0.21692 
for commercial customers. These values were simply used to provide an 
appropriate scale for the financial outcomes. 

• The price elasticities and ^coefficients (which defme the change in use per 
customer per change in HDD and were used in weather nonnalization) are based 
on the values used in the actual DMN (and WARM) calculations. Specifically, 
the residential price elasticity is -0.172, the commercial price elasticity is -0.110, 
the residential P= 0.1958, and tiie commercial P= 0.7669. 

Figure 4-1 shows the residential and commercial prices for each year. Using a base year 
of 2000 for this analysis allows us to examine outcomes when the price is below the 
baseline value (prior to 2000) and above the baseline value (after 2000). 
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Figure 4-1: Residential and Commercial Prices: 1993 to 2004 

I • ' Residential ' Commercicd I 

Figures 4-2 and 4-3 show the annual DMN revenue adjustments for the residential and 
commercial classes, respectively. The results for each year consist of three bars. The 
first bar shows the defenal revenues, the second bar shows the price elasticity 
adjustment, and the third bar shows the total DMN revenue adjustment (i.e., the sum of 
the other two bars).̂ * Positive values indicate surcharges to customers and negative 
values represent refunds to customers. Notice that there are no DMN adjustments for the 
year 2000 because it is the base year. 

Figure 4-4 shows residential and commercial weather-normalized use per customer. In 
both cases, use per customer is declining over time, with 2000 as a transitional year 
between high and low values. This is reflected in the DMN revenue adjustments shown 
in Figiues 4-2 and 4-3, in which pre-2000 adjustments are negative (refunds to 
customers), and post-2000 adjustments are positive (surcharges to customers). 

'"* A spreadsheet containing the underlying data and calculations is available from the authors. 
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Figure 4-2: Simulated Residential DMN Revenue Adjustments: 1993 to 2004 
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Figure 4-3: Simulated Commercial DMN Revenue Adjustments: 1993 to 2004 
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Figure 4-4: Residential and Commercial Weather-Normalized Use per Customer: 
1993 to 2004 
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An examination ofthe margin recovery per customer with and without DMN shows that 
DMN reduces the variability. For residential customers, DMN reduces the standard 
deviation of per-customer margins across the simulated years by 30%. For commercial 
customers, DMN reduces the standard deviation of per-customer margins across the 
simulated years by 42%. This is the effect that we expected to observe, and the 
magnitude indicates the effect of implementing DMN instead of full decoupling, which 
would produce a 100% reduction in the standard deviation of per-customer margins. 

One surprising aspect of Figures 4-2 and 4-3 is the size ofthe defenals with respect to the 
elasticity revenue adjustments. That is, we might expect that the price elasticity 
adjustment would account for the majority ofthe revenue effects associated with the 
change in use per customer, leaving a relatively small amount to be "cleaned up" by the 
deferral mechanism. However, in several years (e.g., 1993 and 1994), the defenal 
revenues actually exceed the elasticity adjustment revenues. 

A closer inspection ofthe DMN calculations reveals a potential explanation for this 
efifect. Figures 4-5 and 4-6 illustrate the price-adjusted baseline use per customer and 
weather-adjusted actual use per customer for the residential and commercial classes, 
respectively. The two figures tell a similar story, with price-adjusted baseline use per 
customer lying below weather-adjusted actual use per customer in the early years (in 
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Figure 4-5: Residential Price-Adjusted Baseline and 
Weather-Normalized Use per Customer: 1993 to 2004 
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Figure 4-6: Commercial Price-Adjusted Baseline and 
Weather-Normalized Use per Customer: 1993 to 2004 
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which prices are low relative to 2000). This could indicate that the stipulated price 
elasticity values are too low (m absolute value). That is, under the assumption of a higher 
price elasticity, the usage changes would be larger for a given price difference. This 
would have the effect of bringing the baseline curves closer to the weather-adjusted 
actual curves IS 

We estimated the price elasticities that would minimize the difference between price-
adjusted and weatiier-normalized actual use per customer for each class.*^ Figures 4-7 
and 4-8 show the deferral and price elasticity revenue adjustments using the "calibrated" 
price elasticity values. 

Figure 4-7: Simulated Residential DMN Revenue Adjustments 
Using Calibrated Price Elasticity: 1993 to 2004 

112.000 

$10,000 

-$6,0OQ 

-siaooo 
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'̂  The weather-adjustment parameter (fl) is another potential culprit. Our research indicates that '^errors" in 
the value of ^contribute to the high level in deferrals in tiie residential class, but not in the commercial 

'̂  This was done by setting the price elasticity to minimize the sum of squared differences between price-
adjusted baseline and wealh^-adjusted actual use per customer. The weather-adjustment parameters (p) 
are held at its tariff values for this exercise. 
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Figure 4-8: Simulated Commercial DMN Revenue Adjustments 
Using Calibrated Price Elasticity: 1993 to 2004 
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A comparison of Figure 4-7 to Figure 4-2 (the initial residential deferral and price 
elasticity adjustment revenues); and of Figure 4-8 to Figiu^ 4-3 shows that calibrating the 
price elasticity value tends to increase the size ofthe price elasticity revenue adjustment 
compared to tiie defenal amounts. This effect is larger in the commercial class, m which 
the price elasticity calibration produced a larger change in the price elasticity. The 
calibrated residential price elasticity is -0.221, compared to the stipulated value of-0.172; 
and the calibrated commercial price elasticity is -0.213, compared to the stipulate value 
of -0.110. Note that these values were created to illustrate how the DMN revenue 
adjustments change as the price elasticity changes. While we believe that this section 
provides an indication that the stipulated price elasticities may be too low, we do not 
necessarily recommend using this calibration method to revise the price elasticities. A 
more reliable method would be estimate the price elasticities directly from historical data, 
including use per customer, price, and weather data. 

4.1.1 Conclusions 
We draw two primary conclusions from this analysis. First, DMN revenue adjustments 
produce adjustments in the intended direction. That is, when non-weather adjusted use 
per customer increases (primarily because of a response to price decreases), DMN 
produces refunds to customers. Alternatively, when non-weather use per customer 
decreases (primarily because of a response to price increases), DMN leads to surcharges 
to customers. This has the effect of reducing the variability in margin recovered per 
customer. 
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The second conclusion that we take from this analysis is that NW Natural and the 
Commission should investigate whether the price elasticity values should be modified. 
There is some indication from this analysis that they are set too low (in absolute value), 
which could lead to relatively large deferrals. Setting the price elasticities "correctly" 
will minimize defenals and prevent the 10% slippage of revenues built into DMN (which 
can work for or against customers). 

4.2 Comparison of Revenue Variability across Natural Gas Utilities 
One goal of DMN is to reduce the variability of commercial and residential distribution 
revenues. The Commission Staff requested an examination of NW Natural's revenue 
variability compared to that of a representative sample of utilities. The sample used here 
conesponds to the sample used to determine retum on equity in NW Natural's last rate 
case (UG-152). It consists ofthe following utilities: 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10 
11 
12 

AGL Resources 
Atmos Energy 
Cascade Natiu'al Gas 
Energen 
Laclede Gas 
Nicor 
NW Natural Gas 
Peoples Energy 
Piedmont Natural Gas 

. SEMCO Energy 

. Southwest Gas 

. WGL Holdings 

The data were obtained from annual reports and SEC 10-K filings available on the 
corporate websites. The following information was collected for the years 1993 through 
2004 (in most cases, not all yeat̂  were available): M 

• Number of residential accounts (expressed either as the number of customers * 
at year-end, or average number of customers during the year) 

• Number of commercial accounts (expressed either as the number of customers 
at year-end, or the average number of customers during the year) 

• Residential natural gas sales (expressed in either MDth or MMcf) 
• Commercial natural gas sales (expressed in either MDth or MMcf) 
• Residential operating revenues 
• Commercial operating revenues 
• Annual heating degree days 

Appendix Table Al contains all ofthe data that we were able to collect for the sample 
utilities. Figures 4-9 through 4-11 present comparisons ofthe variability of various 
measures across the utilities. Figure 4-9 compares residential and commercial operating 
revenues across utilities, expressed as a coefficient of variation (i.e., the standard 
deviation of revenues divided by the mean, which facilitates comparisons across utilities 
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of different sizes). Eleven ofthe twelve utilities had sufficient data for inclusion in this 
figure, though the period of available data varies across utilities. 

Figure 4-9: Variability of Residential and Commercial Operating Revenues 
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Figure 4-10 compares the variation of residential and commercial sales per customer 
across utilities. This comparison removes tariff price differences, allowing for MI 
examination of variability differences tiiat are driven only by fluctuations in use per 
customer. Because several utilities do not report the number of customers by rate class, 
only eight ofthe twelve utilities are included in this figure. 

Figure 4-11 examines the variation in heating degree days (HDD) across utilities. This is 
a potentially useful comparison because weatiier is a primary driver of fiuctuations in use 
per customer across years. In this case, we express variability as die standard deviation 
of annual HDD. 

The information presented here provides mixed evidence regardmg NW Natural's 
revenue variability as compared to other utilities. In terms of class operating revenues, 
NW Natural's variability is among the highest ofthe group. However, an examination of 
the underlying drivers of revenue variability in Figures 4-10 and 4-11 (sales per customer 
and heating degree days, respectively) reveals that NW Natural's variability is toward to 
low end ofthe sampled utilities. 
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Figure 4-10: Variability of R^idential and Commercial Sales per Customer 
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Figure 4-11: Variability of Heating Degree Days 
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This discrepancy appears to be due to NW Natural's relatively high growth in the number 
of customers. That is, as the number of customers increases, revenues increase as well. 
This increases the standard deviation of revenues over the sample time frame. To 
illustrate this point, note that three utilities had a higher standard deviation of residential 
revenues (shown in Figure 4-10): Atmos Energy, Piedmont Natural Gas, and Cascade 
Natural Gas. These same three utilities are the only utilities that had a higher growth rate 
in the number of residential customers than NW Natural during the sample period. 

Note that the variability in use per customer is most relevant in the context of DMN. 
That is, the majority ofthe DMN revenue adjustments are due to fluctuations in use per 
customer. DMN affects revenues associated with a change ui the number of customers 
only to the extent that the average size of new connections customers differs from the 
baseline use per customer. Therefore, based on the information in Figure 4-10, we 
conclude that NW Natural has a lower than average variation in distribution fixed cost 
recovery due to fluctuations in usage per customer. 

4.3 Econometric Analysis of Use per Customer 
The Commission Staff requested that we investigate the share of DMN revenue 
adjustments that are attributed to conservation, price elasticity effects, and economic 
activity. Unfortunately, because changes in use per customer are not directly assigned to 
these categories, this task cannot be accomplished using a simple accounting exercise. 
For example, if use per customer goes down during a time in which both the retail price 
and the unemployment rate increases, we must perform a statistical study to determine 
the relative influences of these factors. 

This section performs that statistical study using historical data to assess the sources of 
variations in annual use per customer from 1993 through 2004. The results will allow us 
to infer the major sources of DMN revenue adjustments. 

We examined residential and commercial customers separately. The analysis was 
conducted using ordinary least squares (OLS) regression analysis, which is a statistical 
technique that estimates the effect that independent (or explanatory) variables have on a 
dependent variable, which in this case is use per customer. The independent variables 
that were considered include: 

• Annual heatmg degree days (HDD)*'; 
• Price in dollars per therm; 
• Oregon unemployment rate; 
• Cumulative units adopted under NW Natural's High Efficiency Fumace (HEF) 

Program (used in the residential analysis only); and 
• A time trend variable to account for changes over time in building codes, housing 

types, or appliance stock. 

" HDD is calculated using a 59 degree base for residential customers and a 58 degree base for commercial 
customers. We use the weighted average HDDs across NW Natural's seven districts, where the weights are 
set according to each district's share of total customers. 
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Tables 4-2 and 4-3 present the OLS coefficient estimates for residential and commercial 
customers, respectively. Three sets of results are presented for each customer class, 
which differ according to the independent variables that were included in the regression 
equation. The model used in the first column of each table includes all independent 
variables, the model used in the second column excludes the time trend variable, and the 
model used in the third column includes only the weather and price variables (i.e., HDD 
and price). 

Table 4-2: OLS Estimates of Residential Usage per Customer from 1993-2004 

Variable 

HDD 

Price 

Unemployment Rate 

HEF Adoptions 

Time trend 

Constant 

R-squared 

All Variables 
(1) 

0.166** 
(0.040) 
-173.0 
(108.8) 
-4.392 

(12.386) 
0.0011 

(0.0036) 
-6.226 
(9.539) 
475.3** 
(107.0) 
0.921 

No Time Trend 
(2) 

0.152** 
(0.033) 
-151.4 
(99.3) 
1.759 

(7.700) 
-0.0011 
(0.0013) 

n/a 

449.1** 
(95.0) 
0.915 

Only HDD, Pnce 
(3) 

0.161** 
(0.028) 

-224.4** 
(34.0) 

n/a 

n/a 

n/a 

472.0** 
(83.9) 
0.907 

Notes: The number of observations = 12. The dependent variable is residential use per customer in therms. 
Standard errors are in parentheses. ** denotes that the variable is statistically significant at the 5 percent 
level. * denotes that the variable is statistically significant at the 10 percent level. 

4,3.1 Residential Results 
As Table 4-2 shows, the independent variables explained a very high percentage ofthe 
variation in residential usage per customer, with R-squared values ranging from 0.907 to 
0.921.^* Weather, represented by HDD, was a statistically significant determinant of 
usage per customer in each column. The estimated coefficient for HDD is interpreted as 
follows: a one unit increase in annual HDD leads to an increase in residential therms per 
customer of about 0.16. 

'* R-squared values range from zero to one, with zero indicating that the model has no explanatory power, 
and one indicating that the model explains all ofthe variation in the dependent variable. 
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Table 4-3: OLS Estimates of Commercial Use per Customer from 1993-2004 

Variable 

HDD 

Price 

Unemployment Rate 

1 Time trend 

Constant 

1 R-squared 

All Variables 
(1) 

0.983** 
(0.180) 
-939.3* 
(476.5) 
-36.39 
(41.82) 
-17.78 
(19.23) 

2,970.1** 
i (482.3) 
1 0.927 

No Time Trend 
(2) 

1.004** 
(0.177) 

-1,299.7** 
(271.5) 
-30.71 
(40.99) 

n/a 

2,997.1** 
(477.1) 
0.918 

Only HDD, Price 1 
(3) 

0.979** 
(0.169) 

-1,431.1** 
(202.2) 

n/a 

n/a 

2.954.1** 
(461.9) 
0.912 

Notes: The number of observations = 12. The dependent variable is commercial use per customer in 
therms. Standard errors are in parentheses. ** denotes that the variable is statistically significant at the 5 
percent level. * denotes that the variable is statistically significant at the 10 percent level. 

The price per therm, unemplojmient rate, and cumulative HEF adoption variables were 
highly conelated with the time trend variable, which makes the interpretation of then-
coefficients somewhat more complex. That is, the time trend variable is intended to pick 
up exogenous changes in use per customer over time (i.e., those changes that cannot be 
directly attributed to weather, price, economic conditions, or NW Natural conservation 
efforts). However, because natural gas prices and HEF adoptions increase steadily during 
the analysis time period (this is true to a lesser extent for the unemployment rate), it is 
difficuh for the regression model to differentiate changes in use per customer that might 
be attributed independently to any one ofthe factors. 

In the full specification, shown in column 1 of Table 4-2, the price variable was the non-
weather variable closest to meeting the standard definition of statistical significance.'^ 
The HEF adoptions coefficient does not have the sign predicted by theory (the result 
implies that residential use per customer increases as HEF adoptions increase), and is not 
statistically significant. The coefficient on the Oregon unemployment rate has a very 
high standanj enor, and is therefore not statistically significantly different from zero. 
The time trend coefficient is negative (implying that usage per customer has been 
declining over time, all else equal), but is not statistically significant. 

'* In regression analysis, the statistical significance of estimated coefficients is evaluated as follows: the 
null hypothesis is that the estimated coefficient is equal to zero. This hypothesis is tested using the /-
statistic, which is calculated by dividing the coefficient by its standard error. Using the /-statistic, the 
number of observations, and the number of variables included in the model, the p-value is obtained, which 
is the probability of observing the outcome if the null hypothesis is true. For example, when evaluating a 
coefficient, a p-value of 5 percent means that there is only a 5 percent chance that we would observe the 
estimated coefficient if the true value is equal to zero. Traditionally, a 5 percent p-value threshold is 
considered highly statistically significant, and a 10 percent p-value threshold is considered to be marginally 
statistically significant. 
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In an attempt to disentangle the effects of these variables, we first excluded the time trend 
variable, the results of which are contained in column 2. When we did this, the standard 
errors of estimated coefficients for price, the unemployment rate, and HEF adoptions all 
decreased, indicating an increase in the statistical significance ofthe estimated 
coefficients. However, aside from the significant HDD coefficient, only the price 
coefficient was close to being statistically significantly different from zero. Because of 
this, we include column 3, which shows tiie results when only HDD and price were 
included as independent variables. Notice that the R-squared value did not drop 
substantially, with over 90% ofthe variation in residential use per customer explained by 
only these two variables. 

Figure 4-12 illustrates the high explanatory power of these regression equations. The 
bold Ime shows actual residential use per customer from 1993 through 2004. The three 
remaining lines show the values predicted by the regression equations. That is, each 
point in the figure was calculated by muhiplying the estimated coefficients by the actual 
values for the included variables (e.g., HDD or the price) and adding the estimated 
constant. Each ofthe three regression models closely tracks actual use per customer. In 
particular, notice that including variables beyond HDD and the price does not produce 
large changes in the predicted values. 

Figure 4-12: Actual versus Predicted Residential Use per Customer 
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4.3.2 Commercial Results 
As Table 4-3 shows, the results for the commercial customers resemble those ofthe 
residential customers in that the independent variables explained a very high percentage 
ofthe variation in use per customer. (R-squared values range from 0.912 to 0.927.) In 
addition, weather was a statistically significant determinant of use per customer in each 
ofthe three estimated models. The estimated coefficient for HDD is interpreted as 
follows: a one unit increase in annual HDD leads to an increase in commercial therms per 
customer of about 0.98. 

The commercial customer data displayed the same high correlation between the time 
trend and the non-weather independent variables as the residential customer data. We 
performed a similar set of regression models in an attempt to determine the drivers of use 
per customer. (However, there is no commercial class equivalent to HEF adoptions.) 
Among the non-weather variables in the full specification, shown in column 1 of 
Table 4-3, only the price coefficient is (marginally) statistically significant (though the 
coefficient on the unemployment rate and the time trend have the theoretically predicted 
or expected sign). 

When we excluded the time trend variable in column 2, the estimated coefficient for the 
price variable was highly statistically significant, while the estimated coefficient for the 
unemployment rate did not improve (in terms of an increase in the ratio ofthe coefficient 
to its standard enor, which is referred to as the t-statistic). Because of this, we included 
column 3, which shows the results when only HDD and price are included as independent 
variables. Notice that the R-squared value does not drop substantially, with over 90% of 
the variation in commercial use per customer explained by only these two variables. 

Figure 4-13 parallels Figure 4-12, illustrating the high explanatory power of these 
regression equations. The bold line shows actual commercial use per customer from 
1993 through 2004 and the three remaining lines show the values predicted by the 
regression equations. Once again each ofthe three regression models closely tracks 
actual use per customer, and including variables beyond HDD and the price does not lead 
to large changes in the predicted values. 

4.3.3 Implications of the Results 
We draw three major conclusions from this analysis. 

1. Weather (HDD) and price were the major drivers of changes in residential and 
commercial use per customer over the time period ofthe analysis. Table 4-4 
illustrates the magnitudes of these effects. The upper portion ofthe table shows 
that residential use per customer (unadjusted for weather, prices, or economic 
conditions) has dropped from 843 to 673 therms per year between 1993 and 2004. 
Based on our regression estimates, we attribute 51 percent (or 86 therms) of this 
change to differences in weather conditions, and 49 percent (or 84 therms) to an 
increase in the price. Accordmg to this simple decomposition, there is virtually 
no change in use per customer that is not explained by changes in weather and 
prices. 
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Figure 4-13: Actual versus Predicted Commercial Use per Customer 
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Table 4-4: Breakdown of Change in Use per Customer for 
Residential and Commercial Classes 

Residential 

1993 Value 
2004 Value 
Change in variable 
Impact on Use/Cust. 
% Explained 
Commercial 
1993 
2004 
Change in variable 
Impact on Use/Cust 
% Explained 

Use per Customer 
(therms) 

843 
673 
-170 

— 
. . 

4,963 
3,884 
-1,079 

— 

~ 

HDD 

3,048 
2,511 
-537 
-86 
51% 

2,822 
2,297 
-525 
-514 
48% 

Price 
($/therm) 

$0,594 
$0,969 
$0,375 

-84 
49% 

$0,524 
$0,891 
$0,367 
-526 
49% 
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The lower portion ofthe table presents similar results for the commercial class, 
with differences in weather conditions and an increase in the price explaining a 
high percentage (97 percent) ofthe reduction In commercial use per customer.^ 
DMN is intended to adjust distribution revenue recovery for non-weather changes 
in usage per customer (which this analysis indicates consists of price effects and 
unexplained changes), and WARM adjusts distribution revenue recovery for 
weather-induced changes in customer usage. 

2. Economic conditions, represented by the unemployment rate, did not have a 
statistically significant effect on residential or commercial use per customer. This 
is an important result, as it indicates that there is little potential for DMN to shift 
economic risks from NW Natural to its customers. While the possibility of such a 
shift exists in theory, the data indicate that the problem is not significant in NW 
Natiu-al's service tenitory. 

3. The High Efficiency Fumace program did not significantly affect overall average 
residential use per customer. This resuk may be explained by NW Natural's 
estimate that the HEF program produced a 2.4 million therm reduction in total 
residential usage from 1996 to 2002, which represented only 0.1% of total 
residential usage over that period. A logical conclusion from this result is that 
since the HEF program was the most prominent NW Natural conservation 
initiative during the sample period, NW Natural sponsored conservation was not a 
major driver ofthe need for DMN. 

4.4 NW Natural Behavior with DMN 
The Order approving DMN requires that the independent review address whether DMN 
affected NW Natural's company culture or operating practices. This will help the 
Commission to determine whetiier NW Natural is sincere (and effective) in its efforts to 
promote conservation. In this section, we address the Commission's requirement by 
examining NW Natural's marketing efforts, the performance ofthe residential high-
efficiency fumace (HEF) program, a comparison of new connections to existing 
customers, NW Natural's relevant compensation practices, changes in NW Natural's 
organizational structure, and third-party views on NW Natural's behavior with DMN. In 
addition, we interviewed NW Natural employees and third parties (appliance distributors 
and the NRDC) to provide additional information about changes in NW Natural's culture 
and business practices. 

4.4.1 Marketing Efforts 
One way that NW Natural can demonstrate whether it is committed to promoting 
conservation is through its marketing efforts. We reviewed NW Natural's allocation of 
marketing resources from 2000 through 2004 in order to evaluate whether a change 
occurred following the implementation of DMN. 

^̂  We did not include the other independent variables in this analysis because their estimated coefficients 
were not statistically significant. 
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NW Natural allocates its advertising budget to three categories, labeled A, B, and C. 
They are defined as follows: 

Category A: Energy efficiency, conservation, and service information (including rate or 
account information). 
Category B: Safety communication and advertising. 
Category C: Promotional advertising and communications to non-customers, or image 
advertising. 

Table 4-5 shows how NW Natural has allocated its Consumer Information budget across 
these categories from 2000 through 2004. The table shows that resources were shifted 
away from Category C (promotional and image advertising) and towards Categories A 
and B beginning in 2001. By 2002, when DMN was approved, the share of Category C 
had dropped to approximately 20 percent. 

Table 4-5: Consumer Information Budget Shares by Category: 2000 through 2004 

Year 
2000 
2001 
2002 

,2003 
2004 

Category A 
25% 
54% 
68% 
73% 
60% 

Category B 
1% 
1% 

10% 
6% 

23% 

Category C 
74% 
45% 
22% 
21% 
17% 

We also received copies of all marketing materials produced by NW Natural from 2000 
through 2004. We reviewed and categorized each print and radio advertisement. Table 
4-6 shows the number of advertisements in each category by year. We defined the 
categories as follows: 

• HEF program: directly discusses rebates and incentives associated with the 
residential high-efficiency fumace program; 

• Energy tips: describes ways that customers can save money by reducing usage; 
• Direct use conservation: makes the case that direct use of natural gas is an act of 

conservation; 
• Safety: warnings about digging or what to do when you smell gas; 
• Load growth: includes promotions for fireplaces, fumace conversions (primarily 

from oil), and water heater conversions; 
• Image: mcludes general messages (e.g.. Black Histoiy Month), and messages that 

provide general support for the use of gas (e.g., clean, efficient, less costly); and 
• Payment options, other regulatory: includes information about payment options, 

UNITY, and regulatory notices of changes in rates. 

The information provided by this table is limited by the fact that it does not indicate how 
intensively each item was advertised (e.g., how many times a radio spot was run). 
However, based only on the number of advertisements, it does appear that NW Natural 
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shifted away from load growth messages (e.g., converting oil fumaces or installing gas 
fireplaces) and toward promoting high-efficiency fumaces. 

Table 4-6: Number of Print and Radio Advertisements by Category and Year: 
2000 to 2004 

Category 
HEF Program 
Energy tips 
Direct use conservation 
Safety 
Load growth 
Image 
Payment options, other regulatory 

2000 
I 
0 
1 
1 
8 
3 
0 

2001 
10 
0 
4 
3 
2 
10 
I 

2002 
10 
0 
5 
4 
3 
9 
2 

2003 
7 
0 
7 
10 
3 
5 
1 

2004 
4 
3 
2 
11 
1 
5 
5 

There are at least three potential causes for the shift in marketing resources shown in 
Tables 4-5 and 4-6. First, in UG-132 the Commission clarified its policy with respect to 
recovery of advertising expenses. Under these mles, image advertising expenses 
(Category C) carry no presumption of reasonableness. However, expenses in Categories 
A and B are presumed to be reasonable up to an allowed amount. It is possible that N W 
Natural shifted its marketing strategy away from image and promotional advertising and 
toward conservation advertising simply to ensure recovery ofthe advertising expenses. 
(In interviews, NW Natural has denied that this was a significant motivating factor in 
shifting marketing resources.) This explanation is made less plausible by the fact that 
Category C expenditiues comprised a high percentage ofthe total in 2000, after the UG-
132 Order was issued in November 1999. 

A second potential explanation for tiie shift away from Category C advertising is that NW 
Natural was responding to customers who were upset by rapidly increasing prices. That 
is, by providing information about energy efficiency, NW Natural may have assisted 
customers in alleviating bill increases caused by rising prices. This can benefit NW 
Natural by improving the competitiveness of its product (or the perception ofthe 
competitiveness ofthe product, to the extent that not everyone is interested in a high-
efficiency fumace). 

The final potential explanation for the shift away from Category C advertising is that NW 
Natural responded to the changing incentives provided by DMN. This explanation is 
made less plausible by the fact that the shift in resources began in 2001 and not in 2002, 
when DMN was approved by the Commission. However, both CEO Mark Dodson and 
Kim Heiting, Director of Consumer Information & Intemet Services stated in interviews 
that NW Natural made the decision to behave as though they had DMN in 2001. This 
decision was made in part because it was "the right thing to do" and in part because it 
helped to address customers' needs in a time of rising prices. 
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This section demonstrates that NW Natural shifted marketing resources toward 
promoting conservation beginning in 2001. We do not have enough information to state 
definitively whether the primary motivation for this shift was a response to a change in 
the allowed recovery of advertising expenses, a desire to address customer concems 
about rising natural gas prices, or a response to a change in incentives provided by 
DMN.̂ * 

4.4.2 High-EfTioiency Fumace Program Performance 
The high-efficiency fumace (HEF) program, which began in 1995, provides residential 
customers with incentives to adopt high-efficiency fumaces. Prior to DMN, NW Natural 
was compensated for HEF adoptions through a lost revenue adjustment (called the "Cost 
Resource AdjusUnent," in which NW Natural was compensated for lost margins on a 
case-by-case basis using estimated therm savings), NW Natural changed its approach for 
managing and promoting tiiis program in October 2001, when it began coordinating more 
closely with HVAC distributors and packaged rate-fimded rebates, distributor-funded 
rebates, and the Oregon Residential Energy Tax Credit. This approach dmmatically 
mcreased HEF adoption rates. On October 1,2003, the adminisfration ofthe Public 
Purposes funded rebate program was transferred to the Energy Tmst of Oregon. Figure 
4-14 below shows montiily HEF adoptions from 1995 through 2004. 

Figure 4-14: Monthly HEF Adoptions: 1995 through 2004 
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^̂  Note that NW Natural does not differentiate its marketing in Oregon fiom its marketing in Washington 
(except with respect to specific incentives that are only offered in one state), despite the fact that NW 
Natural has DMN in Oregon, but no equivalent rate mechanism in Washington. In interviews with us, NW 
Natural stated that the reason for this is that Washington customers represent a small share of NW Natural's 
total customer base, so it would be more costly to tailor a marketing message to them than it is to endure 
lost margins from any conservation that is spurred by marketing that is Intended for Oregon customers. 
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Figure 4-14 shows that HEF adoptions increased noticeably when NW Natural modified 
its approach in October 2001, and that HEF adoptions spike following targeted 
promotions. 

Information from distributors reinforces this evidence ofthe success ofthe HEF program. 
We spoke with Mike Dawson, Northem Regional Manager at Gensco and Glen Bellshaw, 
Director of Marketing at Airefco. Mr. Dawson provided confidential data comparing the 
percentage increase in sales of high-efficiency fiimaces between 2000 and 2001 (when 
NW Natural modified the HEF program) in Oregon to Seattle/Tacoma, Eastern 
Washington, and Montana/Idaho. The percentage increase in HEF sales in Oregon was 
more than twice the average increase across the other three regions. Mr. Dawson also 
indicated that according to tracking data from Trane (the primary manufacturer of high-
efficiency fumaces sold by Gensco). Oregon has the highest share of HEF sales (as a 
percentage of total fumace sales) in the nation by a substantial margin. Mr. Dawson 
attributes this directly to NW Natural's efforts to promote the HEF program. 

Mr. Bellshaw provided confidential data comparing the share of high-efficiency fumace 
sales as a percentage of total fumace sales in Washington and Oregon during 2003 and 
2004. His data show that Oregon's share of high-efficiency fumaces is 3.75 times higher 
than the share in Washington. (The exact percentages by state are confidential.) Mr. 
Bellshaw attributes this difference to NW Natural's and the Energy Tmst's efforts to 
promote the HEF program. In theory, this comparison could be tainted by the fact that 
Oregon offers a tax credit for high-efficiency fumaces, while Washington does not. 
However, Mr. Bellshaw reports that the HEF adoption rates in Cascade Natural and 
Avista service tenitories are much closer to the reported Washington share than the 
Oregon share (which is dominated by NW Natural results). Given this, he concludes that, 
by itself, the state-level tax credit does not explain the difference in HEF adoption rates 
between Washington and Oregon. 

The increased success ofthe HEF program began in 2001, prior to the approval of DMN. 
NW Natural claims that they made a corporate decision to behave as though DMN was in 
place in 2001, in part because they were looking for ways to help customers who were 
facing increasing rates. In addition, we note that they were covered by a lost revenue 
adjustment, which would compensate them for improved program performance (except to 
the extent that the increased attention given to energy efficiency may have produced 
more general conservation efforts on tiie part of consumers). 

Finally, we point out that despite the dramatic increase in HEF adoptions, the HEF 
program has had a modest effect on total residential therms consumed. According to NW 
Natural estimates, the cumulative HEF adoptions fh)m 1996 through 2004 accounted for 
approximately a 1% reduction in 2004 residential consumption. The largest single-year 
efifect occurred in 2002, in which 2002 HEF adoptions reduced tiiat year's residential 
consumption by approximately 0.2%. 
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4.4.3 Comparison of New Connections to Existing Customers 
In approving DMN, the Commission forbade NW Natural from "gaming" the mechanism 
with respect to new connections. In theory NW Natural could derive short-term gains 
from DMN by connecting customers whose expected usage is below the baseline use per 
customer level. This is because NW Natural would receive revenues as though the 
customer used the baseline levels. 

NW Natural provided data that compares existing customers to new connections in 2004, 
shown in Table 4-7 below. The data are an update of results presented on page AA-3 of 
NW Natural's 2004 Integrated Resource Plan, and they represent weather normalized 
annual use per customer for Portland customers. 

Table 4-7: Comparison of Existing Customers to New Connections in 2003 
(weather normalized annual therms per customer) 

Category 

Existing Customers 
New Constmction 
Conversions 

Residential 

Annual Use 

749 
737 
582 

Share of 
Customers 

97.9% 
1.5% 
0.6% 

Commercial 

Annual Use 

4,521 
7,276 
3,152 

Share of 
Customers 

99.0% 
0.6% 
0.5% 

The residential results indicate that new connections tend to have lower consumption 
rates than existing customers. These results should be interpreted with some caution, as 
factors such as changes in building materials, building codes, and appliance efficiency 
levels could contribute to the observed differences between existing and new connections 
customers. The evidence for commercial customers is mixed, with new constmction 
usage rates far exceeding the usage rates of existing customers, but conversion usage 
rates well below usage rates of existing customers. The large differences in use per 
customer across the commercial categories is likely due to small sample sizes in the new 
constmction and conversions categories combined with the fact that commercial use per 
customer can vary considerably depending upon the size ofthe establishment and nature 
ofthe business. (That is, when a small sample is taken from a population with high 
variance, the mean ofthe sample is not a veiy reliable indicator ofthe population mean.) 

In addition to receiving the data shown in Table 4-7, we reviewed the methods that NW 
Natural uses to assess new connections customers and apply its main extension policy. 
These methods forecast usage for potential customers based on home characteristics and 
expected appliance conversions. Using this forecast, the expected profitability ofthe 
customers is determined using the standard tariff rates. The revenue effects of DMN are 
not considered in this calculation. 

The data presented in this section present the possibility that NW Natural has 
discriminated in its new connections in the residential class. However, based on our 
review of NW Natural's methods for assessing new customer coimections, and given the 
number of other factors that could be affecting the results shown in Table 4-7, it appears 
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to be unlikely that NW Natural has been gaming the DMN mechanism with respect to 
new connections, 

4.4.4 Cultural and Organizational Effects 
We have already discussed how DMN reduces NW Natural's disincentive to promote 
energy efficiency. This section addresses whether this incentive change affected NW 
Natural's compensation practices, organization (i.e., staffing changes), public stance with 
regards to energy efficiency, or non-regulated business activities. 

4.4.4.1 Compensation Practices 
This section explores the extent to which NW Natural's compensation practices reveal 
whether NW Natural is committed to achieving tiie intended goals of DMN (i.e., shiftmg 
away from promoting load growth and toward promoting conservation and energy 
efficiency, while providing high quality customer service). 

Regarding customer service, employees at all levels of NW Natural are eligible for 
bonuses that are awarded based on several criteria. All employees receive the same 
percentage bonus. Among the criteria used to determine the level ofthe bonus is a 
measure of customer satisfaction."^ In addition, each member ofthe management team in 
Utility Services has individual performance goals and measures related to customer 
satisfaction. This team includes Kim Heiting (Director of Communication 
Services), Tamy Linver (General Manager of Consumer Services), Susan Dodge (General 
Manager of Customer Field Services), Barry Stewart (Manager of Customer Account 
Services), and Chuck Muehleck (Manager of Customer Billing Services). 

NW Natural also has individual employee incentives that are more directly related to 
DMN. In 2003 and 2004, these incentives were associated with developing and 
maintaining a relationship with the Energy Tmst of Oregon. Employees that were 
affected by these incentives included Grant Yoshihara (who has overall responsibility of 
NW Natural's relationship with the Energy Tmst), Kim Heiting (who is responsible for 
integrating Energy Tmst messaging with NW Natural's information delivery), and Steve 
Bicker (who is responsible for contract negotiations and development of policies with the 
Energy Trust). 

Because of an evolution of NW Natural's relationship with the Energy Trast that focused 
more on "tactical execution," the individual incentives changed somewhat in 2005. 
Several additional employees were given goals/measures that related to the Energy Trust, 
including Tamy Linver (who became responsible for the overall Energy Tmst working 
relationship), Tim Abshire (Manager of Program Development), and three program 
managers responsible for working directly with Energy Trust staff to develop all of NW 
Natural's residential and commercial programs. 

^̂  There is some dispute regarding the effectiveness of group incentives such as this. That is, the incentive 
for any one person to improve performance is diminished by the fact that the rewards generated from the 
increase in effort must be shared with everyone, even those who did not exert effort to improve 
performance). 
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The goal measurements associated with the incentives described above include a mbc of 
quantitative and qualitative assessments. As an example, NW Natural tracks quantitative 
measures such as refenals to the Energy Tmst, High-Efficiency Fumace adoptions, 
responses to a specific customer satisfaction survey question on "providing programs and 
incentives for high efficiency equipment," the number of programs, and the effectiveness 
of programs. The mix of these measures used for a specific employee depends on the 
employee's role. Employees with primarily management roles have more qualitative 
goals associated with building the relationship with the Energy Tmst. Measurement of 
this is typically based on more anecdotal evidence (i.e., receiving positive comments 
from Energy Tmst leadership or Commission Staff). 

An additional compensation policy that appears to have been affected by DMN is ending 
the use of commissions for Consumer Services conversion representatives, which had 
been used from the mid-nineties into 2004. Grant Yoshihara, NW Natural's Director of 
Utility Services, had the following comments on this policy: 

When we realized that the commission stmcture would potentially present 
the wrong incentives (promote added load), we began evaluating different 
options. We did not find anything in the traditional incentive pay category 
that seemed to work, so we moved toward using the performance goals and 
measures approach that applies to all of our other non-bargaining 
employees. In order to m^e this transition, we also needed to complete 
another major activity - consolidation ofthe residential and commercial call 
centers - that impacted the allocation of work between the call center staff 
and the conversion representatives. We completed this consolidation in the 
fall of 2004. Given the fact that the incentive compensation system for the 
conversion representatives had monthly targets and incentives for the 
calendar year, we decided to wait until the completion ofthe calendar year 
before changing the compensation stmcture for the conversion 
representatives. 

The existence ofthe compensation practices described in this section indicates thatNW 
Natural has made some efforts to create and maintain a successful relationship with the 
Energy Tmst, and that it recognizes that DMN reduces the incentive to promote load 
growth, 

4.4.A.2 Organizational Changes 
In order to learn about how NW Natural's organization may have changed following the 
implementation of DMN, we submitted the following request to NW Natural: "Please 
describe any organizational changes that took place after DMN was in place. These 
include position additions and subtractions; department expansions, contractions, or 
reassignments (in terms of reporting structure). " We received the following response. 

Organizational restmcturing and reassignment of work in sales and service 
functions began in 2002, just prior to the implementation of DMN. The primary 
objective of this realignment has been to better integrate and leverage resources in 
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the sales, customer assistance, and customer service areas. The utilization of 
resources in terms of O&M expense has shifted along with staffing adjustments and 
resolution of accounting allocations as was agreed to in the 2002 rate case 
settlement. 

Significant organizational changes that have occuned between the beginning of 
2002 and present include the consolidation of Customer Account Services Call 
Center capacity into two locations (initiated in 2001), consolidation of Consumer 
Services Call Center capacity (customer assistance) into one virtual network 
(initiated in late 2004), and shifting of Energy Efficiency program resources for 
transitioning services to the Energy Tmst and supporting the Oregon Low Income 
Energy Efficiency Program (OLIEE) and the Oregon Low Income Gas Assistance 
Program (OLGA). Smaller adjustments include the consolidation of all research 
activities (customer service and satisfaction, market and benchmarking), and 
realignment of sale and service functions from three market segments (residential, 
commercial, and industrial) to two segments (mass market and major accounts). 

During the three-year period from the beginning of 2002 to beginning of 2005, 
staffing generally declined in sales/marketing areas, and increased in customer 
assistance and customer service areas as the customer base grew by 10 percent. 
While some of this was due to adjustments in accountmg practices that transfened 
staff and expense from sales/promotions to customer assistance, a total net 
reduction in sales/promotion and customer assistance of 17 FTEs occurred. Most 
recently, the overall management of sales and service activities was consolidated 
into a new division, Utility Services. 

The table shown below identifies the allocation of resources in terms of full time 
equivalents (FTE's) by functional activity at the beginning of 2002 (actual) and 
beginning of 2005 (budgeted). A description ofthe change in staffing is shown for 
each activity. Also shown below in two charts are the distribution of O&M expense 
by activity for actual full year 2001 and budget 2005. 
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Staffing Resource Allocation by Functional Activity 
2001 versus 2005 

\ Department or \ . 
JFunctional Activity 

Consumer Information 
& Intemet Services 

Research, Analysis, & 
Systems Support 

Sales and Promotions 

Customer Assistance 
(Acquisition) 

Customer Account 
Services 

Energy Efficiency, 
Oregon Low Income 
Energy Efficiency, and 
Oregon Low Income 
Gas Assistance 

^' vv^-^ ^' % . ^ Descripti<J4' V ;/ " -̂  
In 2001, staff focus was more concentrated on 
delivering product benefit and added load 
communication and advertising designed to help 
reduce the impact of consumption declines and 
support conversions. Although the staff level 
remains consistent, the 2005 work product and 
funding allocation has moved from a focus on 
added load and image advertising to a message 
concentration on energy efficiency, service and 
safety education. 
Research efforts were centralized and expanded 
to include a dedicated customer satisfaction 
analyst. Additional staffing was added to provide 
systems support and market analysis. 
Marketing, sales, and promotions staffing was 
reduced and reassigned following the 2002 rate 
case settlement. Accounting adjustments based 
on time tracking studies submitted as part ofthe 
rate case supported some reallocation of expense 
between sales/promotions and customer 
assistance. Program development activities for 
development of existing customer service 
programs were added in 2004. 
Customer assistance staffing (performing 
functions related to customer acquisition) were 
consolidated into two market segments for 
improved efficiency. Portland call centers were 
consolidated to provide first call resolution 
service for serving new customers. 
Increased staffing is primarily attributable to call 
center staffing additions to meet increased 
customer call volumes related to customer growth 
and higher retail gas prices, consistent with 
approvals received in the 2002 rate case. 
Programs added as part of DMN and Public 
Purpose Funding settlement. Only administrative 
expenses are shown in the O&M expense 
distribution charts. 

2002-
FTE's 
1.5 

3.0 

67 

18 

93 

2 

•2005 
;FTE*s 
1.5 

6.5 

20.5 

44 

113 

3 
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'K-f.mr.cMi^i : • • 1 20u2 
11" .: '\ 1 *it» \ 'I- iVsc?ipilon i Fill 's ; 

Customer Field Services 

Meter Reading 

Customer Billing 
Services 

Staffing increases to support field service 
activities has been primarily to handle growth in 
the customer base. Higher volumes of credit/non­
payment customer calls due to higher gas prices 
has been absorbed through efficiency 
improvements. 
Despite significant customer growth, a decline in 
meter readmg staffing requirements has resulted 
from improved route design and adjustments, and 
improvements m PGE-NWN jomt meter reading 
performance. 
Staffing increases to support billing activities 
have been primarily to handle increased bill 
volume, more complex billing anangements, and 
meet Sarbanes Oxley requirements. Mass market 
and major account billing activities were also 
consolidated for management and oversight 
purposes. 

145.5 

74.5 

13 

2pq!S>-

151 

71.5 

18.5 

2001 Cost Distribution 

12.5' 19.7% 

5.8% 

31.7% 
16.1% 

0.4% 

@ Consumer Intbrmsflon 

a Customer Assistance 

BFletd Services 

•Rssswch . Analysis & Sys. Support OSates & Promotions 

•Account Services m EE/OLOA/OUEE Admin 

OMeter Reading • BHIlns Services 
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2005 Cost Distribution 

8.6% 3.9% 2,2% 

11.2% 

9.5% 

19.9% 

0.8% 

Q Consumer Information 
a Customer Assistance 
•Field Services 

•Research, Analysis & Sys. Support DSales & Promotions 
•Account Services • EE«)LGA«>LIEE Admin 
©Meter Reading aBiinng Seraices 

[End of NW Natural's response to CAEC's request. Note tiiat tiie 2001 and 2005 cost 
distribution figures are most easily interpreted when viewed in color.] 

The most notable changes between 2002 and 2005 are the reduction in full-time 
employees (FTEs) in sales and promotions, and the increase m FTEs in customer 
assistance and customer account services. According to Grant Yoshihara, NW Natural's 
Director of Utility Services, approximately 50% of this shift was an accountmg shift 
based on the results of a time tracking study. (That is, the shift in resources was made to 
reflect the how tune was already bemg spent by employees.) The remaining 50% ofthe 
shift in resources represented a change in focus away from sales and promotions and 
toward customer service. Accordmg to Mr. Yoshihara, this reallocation was part of a 
larger effort to get sales persoimel to coordinate more closely with service personnel. 

4.4.4.3 Nexus Home Analyzer 

Recently, NW Natural paid approximately $250,000 to install the Nexus Home Analyzer 
on its website. It allows residential customers to answer a few simple questions about 
their home (e.g., the number of rooms, tiie fiiel used for space heatmg, etc.) and then 
provides information about the sources of energy usage and ways that customers can 
conserve energy. By raising awareness about how customers use energy, tills is an 
effective tool in promoting general conservation. In the absence ofthe incentives 
provided by DMti, NW Natural would not likely have offered this service to its 
customers. 
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4.4.4.4 Public Stance on Energy Efficiencv 
There are several ways in which NW Natural has taken steps to publicly support energy 
efficiency and conservation. CEO Mark Dodson and others at NW Natural have 
presented their experiences under DMN, including the benefits of conservation and 
energy efficiency, at a number of conferences and fomms. Mr. Dodson was quoted in a 
Febmary 2005 American Gas article titled "It's Now Easier Being Green: Some natural 
gas utilities are working to separate their financial health and energy sales" as saying: 
"We think we have an obligation. Not only a moral obligation to conserve energy, but 
also a more basic obligation to each customer to try to keep their bills as low as possible." 
Further reinforcing his public stance in favor of conservation, Mr. Dodson serves as the 
co-chair ofthe Governor's Advisory Group on Global Wanning in Oregon, llie Oregon 
Department of Energy website lists the objective of this group as follows: 

The purpose ofthe advisory group is to develop a strategy to reduce 
Oregon's greenhouse gas emissions both in the short term and over the long 
term. The strategy will be coordinated with the West Coast Governors' 
Global Warming Initiative. The Govemor requested the strategy by 
September 2004. 

The climate change strategy for Oregon will provide long-term 
sustainability for the environment, protect public health, consider social 
equity, create economic opportunity, and expand public awareness. The 
Advisory Group will make recommendations to Govemor Kulongosk. 

Based on actions such as these, Ralph Cavanagh ofthe NRDC called NW Natural the top 
energy efficiency advocate in the industry. In our interview with bun, Mr. Dodson 
pointed out the difficulty that he would face should DMN be taken away. On the one 
hand, he has taken a public stance supporting the benefits of conservation. However, in 
the absence of some form of decoupling, NW Natural shareholders would be harmed by 
conservation. Mr. Dodson used this example to indicate the harm that can be caused by 
what he referred to as inconsistent regulation. 

4,4.4.5 Non-Regulated Business Activities 
According to NW Natural CFO David Anderson, non-regulated activities account for 
only about 3% of assets, and the risk reductions afforded by DMN and WARM did not 
affect non-regulated activities. Changes in non-regulated revenues in recent years are 
primarily related to the proposed (and abandoned) merger with PGE and Mist natural gas 
storage. 

4.4.5 Third Party Views on NW Natural Behavior with DMN 
We spoke with four people in order to get a different perspective on NW Natural's 
actions with DMN: 

• Ralph Cavanagh ofthe Natural Resources Defense Council (NRDC); 
• Margie Hanis, Executive Director ofthe Energy Tmst of Oregon; 
• Mike Dawson, Northem Regional Manager of Gensco; 
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• Glen Bellshaw, Director of Marketing at Airefco; 
• Bob Jenks, Executive Director ofthe Citizens' Utility Board; 

The input that we received from these individuals consistently indicated that NW Natural 
is sincere in its commitment to promote conservation efforts, specifically in the form of 
high-efficiency fumaces. Mr. Cavanagh believes that through public presentations by 
CEO Mark Dodson,^^ NW Natural has demonstrated that it is the leading advocate of 
energy efficiency in the industry. Mr. Cavanagh reported to us that "I have never seen 
this level of public enthusiasm by a utility CEO on the conservation benefits of 
decoupling or the importance of expanded involvement in energy efficiency by natural 
gas utilities (at NW Natural or anywhere else)." 

Ms. Hanis described the Energy Tmst's cunent relationship with NW Natural in very 
positive terms. She acknowledged that there were initial difficulties in forming a 
working relationship with NW Natural, in particular in the area of data transfers, which 
produced problems that took about one year to resolve. However, at this point Ms. Hanis 
notes that NW Natural: 

• is very responsive to the Energy Tmst, 
• has increased the number of "touch points" (i.e., individuals that work with 

the Energy Tmst), and 
• has regular meetings with the Energy Tmst. 

In addition, as a customer of NW Natural's she has also noticed an increase in the 
inclusions of a conservation message in collateral advertising and bill inserts. 

There are a couple of areas in which Ms. Hanis believes that NW Natural could improve. 
First, she would like to see NW Natural be consistent in including the Energy Tmst in its 
conservation-based messaging. This would reinforce the partnership that NW Natural 
and the Energy Tmst have formed. Second, she believes that NW Natural could do a 
better job of diversifying its conservation efforts beyond the residential class. (While 
NW Natural and the Energy Tmst have recently initiated a commercial energy efficiency 
program, Ms. Hanis believes that programs could be expanded to industrial customers as 
well. However, doing so could present NW Natural with a financial concem, as DMN 
does not cover industrial customers.) 

Section 4.4.2 above contains the information provided by Mr. Dawson and Mr. Bellshaw 
that indicates that NW Natural's efforts have increased HEF adoptions. Mr. Bellshaw 
said that NW Natural has changed its attitude about how they do business with 
contractors, creating a more open process. Mr. Dawson echoed this point, saying that 
NW Natural is more active in dealing directly with distributors, and that NW Natural has 
been effective in providing "warm" sales leads to his company. 

^ Some examples of public presentations are: joint presentations by Mr. Dodson and Mr. Cavanagh to the 
National Association of Regulatory Utility Commissioners and to a joint workshop ofthe Washington and 
Or^on Commissions; and Mr. Dodson's keynote address at Bonneville Power Association's Fall 2004 
Regional Energy Efficiency conference. 
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No one among Mr. Cavanagh, Ms. Harris, Mr. Dawson, and Mr. Bellshaw believed that 
there were any negative aspects of DMN with respect to its effect on NW Natural's 
actions, though Mr. Cavanagh commented that DMN could be improved by adopting NW 
Natural's original proposal for full decoupling, which Mr. Cavanagh believes would be 
less complex and more effective. 

Bob Jenks, the Executive Director ofthe Citizens' Utility Board of Oregon, believes that 
DMN has been good for consumers. He provided the caveat that his support for DMN is 
due to the Public Purposes Funding rather than the incentives provided by DMN. That is, 
he has seen decoupling implemented in the past (for PGE and PacifiCorp) without a 
change in corporate commitment to conservation. The funding provided by the Public 
Purposes charges provides tangible support for energy efficiency programs and bill 
payment assistance. Aside from that caveat about decoupling, Mr. Jenks believes that 
NW Natural has been supportive and helpful to the Energy Tmst in promoting energy 
efficiency programs. 

Taken together, we believe that the views expressed to us indicate that NW Natural takes 
its commitment to promoting energy efficiency seriously. Mr. Cavant^h's statements 
show the extent to which NW Natural has linked its corporate image with energy 
efficiency through public presentations. Ms. Harris, representing an organization 
dedicated to promoting energy efficiency, believes that NW Natiu'al has made significant 
efforts to work with her organization to fUrther its goals. Finally, two representatives 
from appliance distributors provide a front-line account ofthe effect that NW Natural's 
(and, since October 2003, the Energy Tmst's) efforts have had on high-efficiency furnace 
sales. 

4.5 Financial Data 
The Commission Staff requested that we provide information regarding financial effects 
of DMN on NW Natural. The Commission agreed with us that it would be difficult to 
attribute changes in financial outcomes specifically to DMN (given the large number of 
other factors that can affect stock prices, interest rates, etc.). Therefore, this section 
primarily contains data for various financial indicators over time (lines of credit, bond 
ratings, stock prices, etc.), but it does not include any formal analyses that attempt to 
assign changes in financial indicators to DMN or other potential causal factors. 

4.5.1 Lines of Credit 
NW Natural secures lines of credit in order to protect itself against variations in cash 
flow. This section describes how the terms ofthe lines of credit have changed from 
October 1998 through September 2004. Table 4-8 shows how the lines of credit have 
changed each year, including the total dollar amount ofthe credit lines and the average 
fees associated with them. 
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Table 4-8: NW Natural Lines of Credit: October 1998 through September 2004 

1 Date 

10/1998 to 9/1999 
10/1999 to 9/2000 
10/2000 to 9/2001 
10/2001 to 9/2002 

i 10/2002 to 9/2003 
10/2003 to 9/2004 

Total Amount of Credit Lines 
($ millions) 

$100 
$120 
$120 
$150 
$150 
$150 

Basis Point Fees 

8.18 
8.38 
7.50 
8.40 
10.63 
9.50 

Beginning in October 2002, NW Natural began securing half of its credit line for a two-
year commitment, and the other half for a one-year commitment. Prior to this date, all of 
its credit line was secured for one-year. Because two-year lines of credit are more costly, 
an increase in the basis point fees occurred at this time. According to David Anderson, 
NW Natural's cunent CFO, this change in strategy reflects an increase in NW Natural's 
risk management sophistication, bringing them in line with industry best practices. He 
reported that the change was not related to DMN. 

4.5.2 Bond Ratings and Bond Issuances 
There has been only one change in NW Natural's bond rating since 1995, which was an 
increase in the S&P bond rating from A to A+ in 2004. NW Natural has issued 15 long-
term bonds since 1999. Table 4-9 below shows the year the bond was issued, the year the 
bond is due, and the interest rate paid by the bond. 

Table 4-9: NW Natural Bond Issuances: 1999 through 2004 

, Year Issued 
1 1999 
1 1999 

1999 
2000 
2000 
2000 
2000 
2001 
2001 
2002 
2002 
2003 
2003 
2004 
2004 

Year of Maturity 
2001 
2002 
2019 
2030 
2025 
2030 
2010 
2006 
2011 
2007 
2012 
2032 
2033 
2010 
2023 

Interest Rate 
6.62% 
6.75% 
7.63% 
7.74% 
7.72% 
7.85% 
7.45% 
6.05% 
6.665% 
6.31% 
7.13% 
5.82% 
5.66% 
4.11% 
5.62% 
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According to CFO David Anderson the presence of DMN and WARM contributed to 
NW Natural attaining a score of " 1 " on S&P's business risk profile (in which I = best 
risk profile and 10 = worst risk profile). This rating has two effects. First, it allows NW 
Natural the flexibility to carry a lower share of equity in its capital stmcture if it chooses. 
Second, a favorable business risk profile rating allows NW Natural the flexibility to 
maintain a lower debt-service coverage ratio if it chooses. 

4.5.3 Stock Offerings 
Table 4-10 shows the dollar amounts associated with stock offerings and repurchases 
from 1993 through 2004. These data are taken from NW Natural's annual 10-K filings to 
the SEC in the "financing activities" section ofthe consolidated statement of cash flows. 
Note that we have pooled redeemable prefened stock and redeemable preference stock 
retired in the "Prefened Stock Retired" column. 

Table 4-10: NW Natural Stock Issues and Repurchases: 
1993 to 2004 ($000) 

Year 

1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 

1 2003 
1 2004 

Commoii Stock 
Issued 
$5,720 
$5,847 

$39,569 
$5,690 
$6,465 

$52,384 
$5,356 
$4,826 
$5,157 
$6,872 
$8,349 

$48,153 

CommoD Stock 
Repurchased 

$0 
$0 
$0 
$0 
$0 
$0 
$0 

$2,441 
$5,792 

$0 
$0 
$0 

Preferred Stock 
Retired 
$11,177 1 
$1,091 
$1,163 
$1,091 
$1,320 

$930 
$935 
$814 
$750 

$25,750 
$8,428 

$0 

4.5.4 Comparison of NW Natural Stock Prices to an Index of Utilities 
All else equal, markets place a higher value on companies that have more stable profits. 
DMN has this effect in theory, as it reduces the variability of fixed cost recoveiy. 
Presumably because of this, the Commission expressed an interest in comparing NW 
Natural's stock price to an index based on a representative sample of utilities. The 
sample used here conesponds to the sample that was used to determine retum on equity 
(ROE) in NW Natural's last rate case (UG-152). It consists ofthe following utilities (the 
stock ticker symbol is in parentheses): 

1. AGL Resources (ATG) 
2. Atmos Energy (ATO) 
3. Cascade Nattiral Gas (CGC) 
4. Energen (EGN) 

50 



5. Laclede Gas (LG) 
6. Nicor (GAS) 
7. NW Natural Gas (NWN) 
8. Peoples Energy (PGL) 
9. Piedmont Natural Gas (PNY) 
10. SEMCO Energy (SEN) 
11. Southwest Gas (SWX) 
12. WGL Holdings (WGL) 

Data were collected from Yahoo! Finance, which publishes historical monthly stock 
prices adjusted for dividends and splits. The stock price index was calculated as the 
average (unweighted) stock prices ofthe utilities in the sample (excluding NW Natural). 
Figure 4-15 shows the adjusted monthly stock prices for NW Natural and the index of 
utilities from January 1993 through January 2005. The two series track one another quite 
closely, which is surprising given that the stock prices ofthe utilities comprising the 
index vaiy substantially. Figure 4-16 shows the adjusted stock prices for all twelve 
utilities, with NW Natural's data in bold. (This figure must be viewed in color to be able 
to identify the individual utilities. The figure's legend identifies the data using each 
company's stock ticker symbol.) 

Figure 4-15 shows that NW Natural's stock price increased relative to the index around 
the time that DMN was approved (in August 2002). Shortly thereafter, NW Natural's 
stock price reverted to a level closer to the index. During 2003 and early 2004, NW 
Natural's stock price once again increased relative to the index. This gain was largely 
maintained through January 2005. 

These figures simply show the stock prices for NW Natural and a set of comparable 
utilities. A number of factors could have affected stock prices over this time period, and 
because of this we do not claim to provide explanations for changes in the stock prices 
over time. However, it does appear that NW Natural's stock price increased relative to 
the index around the times that DMN and WARM were approved. 
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Figure 4-15: Monthly Stock Prices for NW Natural and an Index of Utilities 
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Figure 4-16: Monthly Stock Prices for Twelve Natural Gas Utilities 
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4.5.5 Reports to Rating Agencies 
Commission Staff suggested that we examine NW Natural's reports to rating agencies to 
see how NW Natural portrays the benefits of DMN and WARM. These reports tend to 
contain the following elements: 

• Tables of financial data; 
• Bullet points containing financial highlights (not present prior to 2001); and 
• The SEC 10-K annual filing. 

To get an idea of how these reports treat DMN and WARM, it is useful to compare the 
financial highlights from 2003 to those of 2001. The following bulleted text is 
reproduced from NW Natural reports to rating agencies. 

2003 Financial Highlights 

• Eamings of $1.76 a share, vs. $1.62 a share in 2002 
- Oregon general rate case contributed $0.09 a share in additional revenues 
- Eamings of $0.17 a share from Gas Storage, vs. $0.14 in 2002 
- Eamings of $0.08 a share from Oregon decoupling mechanism, $0.05 a 

share from WARM, vs. $0.04 a share from decoupling in 2002 
- Eamings of $0.12 a share from gas commodity savings and off-system 

sales, vs. $0.28 in 2002 
- Electric generation market contributed no eamings in 2003, vs. $0.11 a 

share in 2002 
- Higher eammgs for pension, heahh benefits and insurance reduced 

eamings in 2003 by $0.12 a share 
- Results in 2002 included charges equivalent to $0.33 a share for PGE 

transaction costs written off 
• Cash from operations (before working capital changes) of $102 million, vs. $121 

million in 2002 
• Utility investtnents of $125 million, vs. $80 million in 2002 
• Net increase in long-term debt of $35 million, vs. $49.5 million in 2002 
• Net decrease in prefened and preference stock of $8 million, vs. decrease of $26 

million in 2002 

2001 Financial Highlights 

• Diluted EPS from continuing operations of $1.88 a share compared to $1.79 in 
2000 

• Weather 3 percent colder than average, but 2 percent warmer than 2000; 
depressed consumption per degree day reduced eamings by $0.26 a share 

• Margin revenues up 5 percent despite depressed consumption patterns 
• Storage services added $0.08 a share to eamings 
• Electric generation provided $0.11 a share 
• Gas commodity savings provided $0.11 a share 
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These financial highlights show that the presence of DMN and WARM is included, along 
with their effects in terms of eamings per share. However, DMN and WARM do not 
appear to receive an unusual amoimt of attention in the reports. For example, in the 2003 
Financial Highlights, the Oregon rate case is listed before DMN or WARM, and its 
effects on eamings per share are higher. 

4.6 Service Quality Issues 

4.6.1 Data on Frequency and Nature of Complaints 
NW Natural did not report any customer complaints directed specifically at the DMN 
mechanism. This is likely because rate adjustments caused by DMN are not separately 
listed on customer's bills. NW Natural reported that there were some complaints 
generated by the Public Purposes Funding, but they did not provide details. 

The Commission provided the "verbatim" complaints (text of letters, e-mails, or 
transcriptions of telephone calls) associated with UG-143. Twenty-six such complaints 
were lodged with the Commission between September 2002 and January 2003. The 
nature ofthe complaints was uniform, with customers questioning the appropriateness 
and/or legality of imposing Public Purposes Funding charges on their bills. The 
complaints were based on the customer's belief that the Public Purposes Funding is 
taxation without representation, a socialist/communist redistribution of income, and/or 
forced charitable giving. None ofthe complaints specifically mention rate adjustments 
due to the DMN mechanism. (Again, we would not expect them to, as the adjustments 
are not separately listed on bills.) These negative comments are counter-balanced by the 
positive comments that we received regarding the value ofthe funding from the Citizens' 
Utility Board and community action and plaiming (CAP) agencies, which indicated the 
high value of OLIEE and OLGA funding generated by the Public Purposes charges to 
their organizations.̂ ^ We do not attempt to evaluate tiie relative importance ofthe 
twenty-six complaints (which Deborah Garcia of Commission Staff regards as a 
significant number of complaints relative to the number of complaints received on other 
issues) and the benefits derived by the recipients of OLGA and OLIEE funds. 

4.6.2 Frequency and Duration of Outages 
The Commission Staff raised the possibility that DMN could reduce NW Nattiral's 
incentive to address customer outages. That is, if a customer service outage occurs, the 
DMN defenal mechanism will compensate NW Natural for any lost margins due to a 
reduction in sales. We requested that NW Natural provide information on tiie frequency 
and duration of outages before and after DMN. We received the following response: 

The requested information is unavailable. It is exceptionally rare for 
NW Natural to experience service intermptions to its customers. In the 

^̂  The CAP agency representatives that indicated the high value ofthe Public Purposes ftmding were: Judy 
Schilling, Energy & Emergency Assistance Coordinator for Washington County; Karrie Durie ofthe 
Community Action Team; Jacque Meier, Weatherization Manager for Clackamas County; Terry Weygandt 
ofthe Community Services Consortium; Margaret Davis ofthe Mid Columbia Community Action Council; 
and Joan Ellen Jones, Weatherization Manager for Washuigton County. 
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highly unlikely event of a service outage, NW Natural has an Incident 
Command System (ICS) in place to provide a coordinated response ensuring 
public safety and restoration of service at the earliest possible moment. In 
almost every circumstance, NW Natural is able to restore service the same 
day, if not sooner. 

While we do not have direct data to verify the fact that service intenuptions have not 
changed with the introduction of DMN, the customer service ratings data described in the 
next section indicates that it is unlikely that a problem has arisen in this area. In addition, 
it is intuitively implausible to us that tiie small financial incentive associated with 
delaying repair of an outage would outweigh the customer service costs and the risk of 
litigation from allowing unsafe circumstances to persist. 

4.6.3 Customer Service Ratings 

NW Natural conducts a monthly survey of customer satisfaction, with the sample 
consisting of customers that have contacted the company. Customers are asked to rate 
NW Natural in three areas on a scale from one (poor) through ten (excellent). The 
questions are as follows: How well does your gas utility perform on... 

1. Having skilled and knowledgeable employees. 
2. Providing dependable service. 
3. Providing timely customer service. 

The three figures below show NW Natural's ratings for each of these areas from 2001 
tiirough 2004. 

Having Skilled & Knowledgeable Employees 
NW Natural vs. Electric, Quarterly, 2001 thru December, 2004 
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Providing Dependable Service 
NW Natural vs. Electric, Quarterly, 2001 thru December, 2004 
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Providing Timely Customer Service 
NW Natural vs. Electric, Quarterly, 2001 thru December, 2004 
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Since 2001, the "skilled employee" and "dependable service" ratings have increased, 
while the '*timely service" rating has declined. However, note that the scale used in these 
figures is somewhat 'tight," so that only the increases in the "dependable service" rating 
seems to represent a significant change since DMN went into effect in the fourth quarter 
of 2002. 

NW Natural has recently subscribed to the J.D. Power and Associates Customer 
Satisfaction Survey. This information is confidential, and therefore we will only describe 
the qualitative results for NW Natural with respect to responses to two questions and two 
indexes, which are compiled across a number of questions. The questions for which we 
describe the results are as follows. 

1. How would you rate the ability of your natural gas utility to help you reduce your 
monthly bill? Scale is from one (unacceptable) to ten (outstanding). 

2. How familiar are you with education or rebate programs from your local natural 
gas utility to help you with ways to use less gas? Scale is from one (not at all 
familiar) to ten (very familiar). 

Regarding the first question, NW Natural was ranked 26* out of 55 companies in 2003. 
In 2004, this ranking improved to 14* out of 55 companies. For the second question, 
NW Nattjral ranked 6* out of 55 companies in botii 2003 and 2004. 

J.D. Power and Associates produces two indexes of interest: an Overall Customer 
Satisfaction Index and a Customer Service Index. 

The Overall Customer Satisfaction Index includes the following factors: 

• Price and value 
• Company image 
• Field service 
• Customer service 
• Billing and payment 

Using tills index, NW Natural was ranked 10* out of 55 in 2003 and 9* out of 55 in 
2004. 

The Customer Service Index includes the following factors: 

• Courteous and friendly employees 
• Answering questions fust time final 
• Length of time to answer questions/resolve problem 
• Promptness in speakmg to CSR 
• Employees having sufficient knowledge 

Using this index, NW Nattiral was ranked 4* out of 55 in 2003 and 5* out of 55 in 2004. 
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The information presented in this section indicates that NW Natural has not allowed its 
level of customer service to decline since DMN was implemented. According to both 
internal and national surveys, it appears that the level of customer service provided by 
NW Natural is very good overall. 

4.6.4 Call Center Performance Data 
In order to provide another measure of customer service quality, we obtained data on NW 
Natural call center volumes and average speed of answer (ASA, or the number of seconds 
that it takes for a caller to receive service) from 1994 through 2004. Figure 4-17 below 
displays this information. 

Figure 4-17: Annual Call Center Volumes and Average Speed of Answer In 
Seconds: 1994 through 2004 
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This figure shows that ASA tends to follow call volumes. That is, as call volumes 
increase (in part because of price increases), it takes longer for a caller to speak to a 
customer service representative. The decrease that occurs in 2003 and 2004 is likely due 
to the fact that the Commission approved an increase in the number of NW Natural 
customer service personnel. We do not see a reason to directly attribute this change to 
DMN. Overall, we interpret this figure as showing that DMN did not negatively affect 
call center performance. 

4.7 Uncollectible Accounts 
As noted in Section 2 above, we do not believe that DMN affects NW Natural's 
incentives to pursue uncollectible accounts. That is, the DMN defenals are calculated 
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using (weather-adjusted) sendout volumes, the actual number of customers, and a pre-
established margin per therm. Revenues that are not collected from customers do not 
flow back into the DMN defenals. 

Nevertheless, the Commission Staff expressed a desire to see data regarding uncollectible 
revenues before and after DMN was approved. Tables 4-11 and 4-12 contain NW 
Natural's annual uncollectible accmals and write-offs, respectively. Uncollectible 
revenues tend to increase as rates increase. The best example of this is seen in the change 
in residential uncollectible revenues between 2000 and 2001, in which a 20 percent 
increase in prices led to a 32 percent increase in uncollectible revenues. The effect of 
higher prices seems to stabilize, however, as uncollectible revenues decreased in 2002 
and 2003 despite the presence of slightly higher prices than in 2001. 

Table 4-11 provides evidence that DMN does not affect NW Natural's incentives to 
pursue uncollectible accoimts, as uncollectible write-offs declined dramatically from 
2002 to 2003, a period in which DMN was in effect. 

Table 4-11: Annual Uncollectible Accrual by Rate Class 

Year 

1999 
2000 
2001 
2002 
2003 
2004 

Residential 
Uncollectible 

Revenue 
$1,997,062 
$1,873,153 
$2,477,666 
$2,098,109 
$1,381,340 
$2,684,187 

Percent 
Change 

-6.2% 
32.3% 

-15.3% 
-34.2% 
94.3% 

Avg. Rev. 

68.8 
78.7 
94.2 
99.3 
95.6 

Commercial 
Uncollectible 

Revenue 
$278,718 
$428,010 
$377,925 
$411,942 
$297,173 
$396,493 

Percent 
Change 

53.6% 
-11.7% 

9.0% 
-27.9% 
33.4% 

Avg. Rev. 

55.2 
63.8 
78.5 
83.9 
78.0 

Table 4-12: Annual Uncollectible Net Write-offs by Rate Class 

Year 

1999 
2000 
2001 
2002 
2003 
2004 

Residential 
Uncollectible 

Revenue 
$1,946,308 
$1,509,603 
$2,268,892 
$2,369,467 
$1,582,589 
$2,139,123 

Percent 
Change 

-22.4% 
50.3% 
4.4% 

-33.2% 
35.2% 

Avg, Rev. 

68.8 
78.7 
94.2 
99.3 
95.6 

Commercial | 
Uncollectible 

Revenue 
$280,529 
$433,056 
$389,204 
$428,877 
$296,442 
$376,229 

Percent 
Change 

54.4% 
-10.1% 
10.2% 

-30.9% 
26.9% 

Avg. Rev. 

55.2 
63.8 
78.5 
83.9 
78.0 

4.8 OLGA and OLIEE 
As part of Order 02-634 establishing DMN, the Commission approved Public Purposes 
Funding to support the Oregon Low-Income Energy Efficiency Program (OLIEE), the 
Oregon Low-Income Gas Assistance Program (OLGA), and enhanced energy efficiency 
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programs. Section 4.4.2 discusses the performance ofthe most prominent enhanced 
energy efficiency program, the residential HEF program. This section discusses OLIEE 
and OLGA program performance. Note that NW Natural has retained Quantec to 
conduct an independent review of OLIEE. According to tiie 2003-2004 OLIEE Annual 
Report, Quantec's evaluation will address tiie following questions (among others): 

• Do the cunent program stmcture, funding and practices provide optimal delivery? 
• What are the bottlenecks in the program that impede complete implementation? 
• Are there other channels for program delivery? 
• Are there "best practices" from other states and programs that can be applied to 

this program? 
• How are the funds expended? Is fund matching creating a bottleneck? 

Because this evaluation is already in progress, we do not attempt to provide a complete 
evaluation of OLIEE. In addition, because the areas of inquiry established in the 
Commission's Order do not focus on OLIEE and OLGA program performance, we limit 
our examination of OLIEE and OLGA to the following; 

1. To what extent do the CAP agencies value tiie OLIEE and OLGA funding 
provided by the Public Purposes charges? 

2. What do the CAP agencies report with respect to NW Natural's efforts in 
administering the OLIEE and OLGA programs? 

In order to address these issues, we contacted Jim Abrahamson, Oregon Energy 
Partnership Coordinator at Community Action Directors of Oregon, who tiien facilitated 
contact with tiie relevant staff members at tiie CAP agencies. We received feedback from 
four individuals regarding OLGA: Judy Schilling, Energy & Emergency Assistance 
Coordinator for Washington County; Karrie Durie ofthe Community Action Team; Teny 
Weygandt ofthe Community Services Consortium; and Margaret Davis ofthe Mid 
Columbia Community Action Council (MCCAC). We received feedback from two 
individuals regarding OLIEE: Jacque Meier, Weatherization Manager for Clackamas 
County and Joan Ellen Jones, Weatherization Manager for Washington County. 

4.8.1 OLGA 
The respondents were consistent in reporting the high value that their organizations place 
on the fiinding provided by OLGA. Judy Schilling's comments to us provide an example 
of this: 

As you probably know, the economy in Oregon is veiy depressed, energy 
costs are rising, and here in Washington County we have experienced a 
large growth in population in the past few years. I have been with the 
energy program for more than 20 years and 1 have never seen the demand 
for assistance as high as it is now. In the past, requests for help usually 
began declining after the coldest winter months. Now, the demand for 
assistance is high throughout the year. We find that many people end up 
turning off their gas altogether after the main heating season because they 
simply cannot afford to keep it on. They usually leave large anearages 
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which need to be paid in order to tum the gas back on in the fall We often 
use OLGA for these situations, since our LIEAP funding is usually not 
available to us until December. We reply upon OLGA heavily in the 
months of September, October and November, just to get peoples' heat 
tumed back on. If this program did not exist, many people would be 
completely without heat until December or January. Having OLGA as a 
year-round program helps in the summer, also, when all the LIEAP funding 
has been exhausted. Typically, we have no LIEAP dollars after April, so 
OLGA fills the gap between April/May and December. It is critical. 

In addition, Margaret Davis and Karrie Durie reported that OLGA has allowed them to 
assist approximately 200 households each year. 

Regarding their experiences in working with NW Natural, we received mostly positive 
feedback, along with some suggestions. Kanie Durie reported very positive experiences 
with NW Natural, noting that NW Natural has been prompt in responding to them, easy 
to work with (and easier to work with than other utilities), and that NW Natural's 
reporting requirements are not severe. She singled out Lois Douglass as being "great to 
work with". Her only recommendation was changing the OLGA calendar to a fiscal year 
that matches that ofthe state. 

Judy Schilling was less positive regarding her interactions with NW Natural. She does 
not feel that NW Natural has been effective in communicating with the agencies in the 
planning and implementation ofthe program. In particular, she believes that using the 
state's existing energy assistance database instead of NW Natural's spreadsheets for 
tracking and reporting would eliminate extra work for the agency. In addition, she would 
like NW Natural to be more flexible with respect to changes in commitments (apparently 
no changes are allowed once the initial notification is posted to an account) and she 
would like to eliminate the $800 cap on the total benefits that a household can receive 
(including LIEAP fimds). 

Margaret Davis commented that the staff members that she has worked with at NW 
Natural have been "quick to respond, helpful, and always patient." She mentioned Lois 
Douglass, Gail Kamara and Angela Warren as being particularly helpful. 

Terry Weygandt had the following comment in response to our question "In what 
ways has NW Natural been particularly helpful or unhelpful in assisting CAP agencies 
to maximize the performance ofthe OLIEE and OLGA programs? How could the 
relationship between NW Natural and CAP agencies be improved?" 

Since last September, many ofthe CAP agencies have been requesting a 
joint meeting with NW Natural to discuss this very topic. Our idea was to 
discuss what is working and what may not be working as well as we both 
would like. Unfortunately, we have not been successful in finding a date that 
would accommodate both NW Natural and the CAP providers. We 
understand NW Natural does not hold any admin funds from the OLGA 
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program and their staff is limited to the amount of time they can spend on 
OLGA issues. 

At a minimum, I feel NW Natural and the OLGA providers should hold 
semi-annual meetings to discuss and facilitate change that would 
increase the effectiveness of OLGA and improve the relationship between 
NW Natural and the providing agencies. It is my understanding that the 
CAP providers are willing to travel to Portland if that would facilitate a 
meeting date. 

Based on the feedback that we received, it appears that CAP agencies place a very high 
value on OLGA funding, that NW Natural has been helpful to them in many 
circumstances, but tiiat there is room for improvement in the oversight of this program. 

4.8.2 OLIEE 
Both Jacque Meier and Joan Ellen Jones commented on the high value ofthe OLIEE 
program. Ms. Jones cited an example ofthe benefits that can come from this program: 

The homes we work with are generally older and often under maintained. 
The heating systems are often, especially in the case of gas heated homes. 
not working or mnning in an inefficient, and/or unsafe manner. The 
families often use space heaters or in some cases cooking appliances to heat 
their homes. Without this assistance these households would continue to 
use space heaters, or perhaps install electric baseboard heat. These 
situations may be complicated by closed accounts and/or anearages. 
Weatherization works with the energy assistance program for service 
reconnection, then completes repairs and in some cases replaces heating 
systems. 

When there is no reported need for heating system service, weatherization 
requests are processed by a prioritization system based on points given for 
households with an elderly or disabled member, a child under six, or farm 
worker status. Though at a gas audit last week, the CO readings for the 
fumace were at such high levels that the test was immediately aborted and a 
service technician called. Without our intervention, the family would 
wonder why they were often sick, had headaches or perhaps worse. Their 
young pre-school children used the garage, where the fumace is located, as a 
play area. 

Regarding her experience in working with NW Natural, Ms. Jones noted that she has a 
good working relationship with Ellen Prouty. She also had some suggestions for 
improving the program, including moving from reimbursement to up-front funding, that 
NW Natural acknowledge and assist with the safety and repair issues with gas heated 
homes, and help with the installation of 80% ftimaces. Jacque Meier echoed the latter 
comment, based on the example that an 80% fumace is more efficient than the 70% 
fumace running at 50% efficiency (and producing carbon monoxide) it would likely 
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replace. Therefore NW Natural should provide an incentive for the 80% fumace, which 
is more practical for these customers than a 90% high-efficiency fumace. 

As with the OLGA program, the feedback that we received indicates that the CAP 
agencies place a high value on OLIEE funding and the agencies have had positive 
interactions with NW Natural staff, but that there are ways that they believe the program 
could be improved. 

5. EVALUATION OF ALTERNATIVE RATE AND REGULATION OPTIONS 
The DMN mechanism approved by the Commission is not the only way to address 
concems about margin recovery and conservation. Indeed, NW Natural initially 
proposed a "full" decoupling mechanism that would allow for full fixed-cost recovery 
regardless ofthe source of usage changes (i.e., that would not adjust actual usage for 
weather and would not include a 10% reduction in deferrals), while the Commission Staff 
has expressed a preference for a combination of price elasticity adjustments to adjust 
margin recovery for expected usage changes in response to price changes and lost 
revenue adjustments to compensate NW Natural for the adverse revenue effects 
associated with promoting energy efficiency. This section provides observations and 
analyses of some ofthe altematives that have been proposed. 

5.1 FixedA^ariable Rate Design 
It is important to recognize that the original source ofthe problem of uncertain fixed-cost 
recovery due to usage variability, and thus the need for some form of decoupling, is the 
typical design of standard retail gas tariffs. That is, because a large percentage of fixed 
costs are recovered through volumetric (variable) rates, fixed cost recovery, and thus 
profits, depend on the level of sales. This design of recovering fixed costs primarily 
through variable energy prices has a number of implications, including the following: 

1. The recoveiy of fixed costs through a volumetric rate creates weather-induced 
fixed-cost recovery risk for both the utility and its customers. For example, an 
unusually cold winter will cause customers to overpay for fixed costs, resuhing in 
the utility over-recovering its fixed costs, while an unusually warm winter will 
cause the opposite result. This is a risk that can be "swapped" {i.e., reduced or 
eliminated for both parties) by changing the method of fixed cost recovery. 

2. The recovery of fixed costs through volumetric rates creates a disincentive for the 
utility to promote conservation that will reduce sales below the baseline level 
agreed upon in the most recent rate case for recovering allowed fixed costs. 

3. The high variable price, which exceeds the market cost of natural gas, is 
appealing to environmentalists, as it provides a greater incentive for customers to 
engage in conservation efforts. The envhonmentalists justify this outcome based 
on the notion that a pure energy price that reflects private market costs does not 
account for the public extemalities associated with energy consumption (e.g., 
pollution). However, there is no du-ect link between the actual estimated 
extemality cost associated with natural gas consumption and the fixed-cost 
margin by which the energy price exceeds the private marginal cost of natural gas. 
Furthermore, maintaining a retail energy price in excess of market costs invites 
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competition, such as from other fuel types, other states, or, where allowed, other 
suppliers. 

4. The high variable price potentially offers customers a form of economic 
insurance. That is, if customers who fall on hard times reduce their usage, then 
the reduction in their bill will be larger than if the energy price covered only 
variable costs. That is, they would pay both reduced energy costs and a lower 
share of fixed costs. The cost of this insurance, however, is that for any increase 
in usage beyond their normal level, consumers pay for both additional energy and 
additional fixed costs. 

A number of altemative rate stmctures have been considered that have the potential to 
alleviate one or more ofthe effects listed above. For example, a fixed/variable rate 
design, in which fixed costs are recovered primarily through fixed charges (e.g., monthly 
customer charges and/or demand charges) and variable costs (e.g., fuel costs) are 
recovered primarily through volumetric rates, eliminates all but the third concem listed 
above.̂ ^ That is, with a fixed/variable rate design, fixed cost recovery is not sensitive to 
weather conditions. Secondly, because a fixed/variable rate design essentially ensures 
that fixed costs are recovered, the utility's disincentive to promote conservation is 
reduced or eliminated. Finally, it eliminates the possible economic insurance present in 
the variable pricing tariff, as customers who reduce their usage in response to declining 
incomes will receive bill reductions only for the reduction in fiiel and other variable 
costs, but not a reduction in their contribution to fixed costs. 

From an economic efficiency standpoint, fixed/variable pricing represents the most 
appropriate pricing method, as long as rates are set correctly to reflect fixed and variable 
costs, potentially including the addition of an explicit environmental extemality 
component to the variable price. For this reason, we present this altemative to the current 
rate structure first, even though it has not been proposed recently by either NW Natural or 
the Commission. Two prominent objections have been raised that limit the use of 
fixed/variable pricing in Oregon's natural gas markets. These objections are the 
following: 

1. Equity concerns. To the extent that natural gas use is correlated with mcome, 
increasing fixed charges relative to volumetric rates will adversely affect low 
income customers. We note that this concem can be largely alleviated by 
incorporating a demand charge in the fixed component ofthe rate, which would 
produce fixed charges that vary by customer size. 

2. Environmental concems. As noted above, reducing the volumetric price 
decreases customers' incentives to engage in conservation activities. This 
argument has some basis in theory to the extent that natural gas use imposes costs 
on the economy or environment that are not included in the price of energy. 

^̂  There are a number of examples of this form of pricing in both regulated and non-regulated industries, 
including local telephone service, cable television, health clubs, and some retail merchants such as Sam's 
Club. It is beyond the scope of this study to assess the industry or firm characteristics that increase the 
feasibility and/or use of fixed/variable pricing. However, we have considered that non-regulated merchants 
would likely trade off the benefits of a less variable revenue stream with the costs of restricting walk-in 
business when considering whether to adopt fixed/variable pricing. 
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However, this problem can be addressed directiy by estimating the magnitude of 
extemality costs and adding that amount to the retail energy price rather than 
allowing the average fixed cost to serve as the default estimate. 

Because ofthe above concems, fixed/variable rates have not received widespread support 
as a means of stabilizing cost recovery or reducing disincentives to promote energy 
efficiency. 

5.2 Full Decoupling 
NW Natural's original proposal to the Commission was for a full decoupling mechanism. 
The total revenue effects of this proposal are quite close to those of DMN and WARM in 
combination, but the mechanism is mathematically less complex. Equation 4 shows how 
full decoupling revenue adjustments are calculated. 
Equation 4: Margin Adjustment = A/ * C * (QPC^ - QPC*) 

In this equation, Af is the dollar per therm margin from the standard tariff; C is the 
number of customers to which the program applies; QPC^ is baseline use per customer; 
and QPC^ is actual use per customer. The key differences between this mechanism and 
the combination of DMN and WARM are as follows: 

1. Actual use per customer is not adjusted for weather conditions. This results in an 
incorporation of a WARM-style adjustment mto the decoupling mechanism. 

2. Baseline quantities are not adjusted for prices. 
3. The 90% factor used to reduce the amount of revenue variation covered by the 

DMN program is not included. 
4. Weather-induced changes in revenue recovery accumulate in a defenal account 

instead of flowing to bills in the same month (as it works in WARM). 
5. Because the DMN and WARM adjustments are combined in full decoupling, 

there is no need to set the price elasticity or define normal weather. Once the 
utility and the Commission agree on the allowed margin rate per customer, both 
parties have the incentive to select the "correct" value of baseline use per 
customer in order to minimize defenals. 

Because full decoupling is most appropriately compared to the combination of DMN and 
WARM (and not DMN alone) and we have yet to perform a detailed analysis of WARM 
outcomes, we must provide a caveat regarding the discussion that follows. That is, some 
of what we express here is an expectation that may or may not be supported by 
subsequent WARM data analyses. 

Our belief is that full decoupling is easier to comprehend and communicate than the 
combination of DMN and WARM. This could reduce customer service costs associated 
with confusion about bills.̂ ^ In addition, full decoupling eliminates disputes over setting 

^̂  Simplifying the mechanism would not reduce disputes about whether the bills should be adjusted, which 
will be reduced only to the extent that decoupling deferrals may be more difficult to detect than WARM 
bill adjustments. 
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parameter values about which reasonable people can disagree: the price elasticity and 
normal weather (heating degree days). 

Full decoupling has a potential disadvantage with respect to the combination of DMN 
and WARM: under full decoupling, weather-uiduced revenue adjustments are deferred 
until the following year, while WARM adjustments affect cunent bills. To the extent that 
customers want to reduce the "cash flow" risk associated with weather-induced 
fluctuations in monthly bills, WARM provides superior benefits (that may be improved 
through modifications to the program). In fact, full decoupling could increase customers' 
weather risk. For example, if a mild winter is followed by an unusually cold winter, the 
surcharges caused by the mild winter could increase customer bills at exactly the wrong 
time. In short, full decoupling is not as effective as WARM in reducing customer's 
weather-induced bill risk. However, note that the total effect over time on customer bills 
is largely the same with full decoupling as it would be under the DMN + WARM 
mechanism, so customer's weather-induced wealth risk is nearly identical under the two 
mechanisms. 

We have not yet performed an in-depth analysis of WARM data. Doing so may alter 
some ofthe preliminary conclusions presented in this section. 

5.3 Elasticity and Lost Revenue Adjustments 
In our discussions with them. Commission Staff proposed an altemative to DMN, which 
is to maintain the price elasticity adjustment, but replace the deferral component with lost 
revenue adjustments. We consider this proposal in four parts: the effects of removing the 
defenal component of DMN, the efficacy of lost revenue adjustments, the implications of 
removing NW Natural from energy efficiency promotions, and the effects associated with 
the potential elimination of Public Purposes Fundmg. 

5.3.1 Elasticity Adjustment without Defen-al Component 
As noted earlier, there are two components to DMN. The first component adjusts 
margins for price changes using an assumed price elasticity value (e.g., -0.172 for 
residential customers). For example, if the residential price increases by 10%, DMN 
assumes that residential use per customer will decline by 1.72% (which is derived by 
multiplying 10% by -0.172). The margin rate is then adjusted (increased in this example) 
so that the product of baseline use per customer and the margin is left unchanged. We 
will refer to this as the "elasticity adjustment." The second component of DMN, which 
we refer to as the "defenal component," provides for surcharges or refunds to customers 
based on 90% ofthe total margins associated with the difference between weather-
normalized actual usage and price-adjusted baseline usage. 

Provided that the assumed elasticity value is correct, the elasticity adjustment 
compensates NW Natiu-al for lost margins associated with conservation efforts 
undertaken by customers (or, in tiie case of declining prices, load growth) outside of 
formal programs. The defenal component compensates NW Natural for lost margins 
associated with other non-weather effects, including the effects of NW Natural's and the 
Energy Tmst's energy efficiency programs on use per customer. This component can 
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also provide for recoveiy of lost margins caused by the use of an inconect elasticity value 
in the calculation ofthe elasticity adjustment. (Of course, all margin recovery or refunds 
that occur through the defenal component are subject to a 10% reduction.) 

Cunently the deferral component serves several purposes: 

1. It removes NW Natural's disincentive to promote energy efficiency. 
2. It conects 90% ofthe enors associated with an inaccurate elasticity adjustment. 
3. When combmed with WARM, it conects 90% ofthe errors associated with the 

use of an inconect normal weather measure. 

The mechanics associated with the second and third purposes can be found in our 
overviews of DMN and WARM in Sections 2 and 3, respectively. For purposes of this 
section, it is sufficient to point out that eliminating the defenal component of DMN could 
lead an increase in disputes between the Commission and NW Natural over the price 
elasticity values and measures of normal weather. In short, removing the deferral 
mechanism increases the parties' incentives to "game" the elasticity adjustment and 
WARM parameters. 

5.3.2 Lost Revenue Adjustments 
An altemative to decoupling in general (and DMN in particular) is to compensate the 
utility for conservation efforts through lost revenue adjustments. For example, lost 
revenue adjustments as applied to the high-efficiency appliance program would 
compensate NW Natural for lost margins based on estimated therm reductions for each 
HEF adoption. This compensation occurs on a case-by-case basis and is not reconciled to 
actual therm reductions at any point. 

There are a number of disadvantages associated with this approach to promoting 
conservation.'̂  

1. It is administratively burdensome, requiring that energy efficient appliance 
adoptions be verified, and the energy-saving effects of each adoption estimated 
through costly program evaluations. 

2. It addresses only those programs that can be verified or are associated witii 
relatively easily counted adoptions. That is, lost revenue adjustments can be 
applied to high-efficiency fumace programs, but it would be difficult to use this 
mechanism for a program such as tiie Energy Tmst's Efficient Facility Operations 
Program, in which a diverse set of actions may be taken to improve energy 
efficiency. 

3. Lost revenue adjustments encourage programs that look good on paper, but do not 
actually deliver therm reductions. 

4. With only lost revenue adjustments, the utility is discouraged from backing more 
general conservation efforts, such as pleas from the Govemor to reduce ^ 
consumption during an energy crisis, or proposals to improve energy efficiency • 

" Some ofthe disadvantages listed below are taken from "Breaking the Consumption Habit: Ratemaking 
for Efficient Resource Decisions" by Sheryl Carter, which j^peared in the Electricity Journal in December 
2001, 
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standards embedded in building codes. In addition, to the extent that specific 
energy efficiency messages (e.g., promoting the HEF program) can spur more 
general conservation efforts, the utility program is left uncompensated by lost 
revenue adjustments. 

5. Lost revenue adjustments do not protect the utility from margin loss due to 
independent conservation efforts (i.e., conservation efforts undertaken by 
customers outside of formal programs with the intent of lower their bill). In times 
of increasing prices, this can require the utility to file rate cases more frequently, 
which imposes costs on the regulator and customers (indirectly, to the extent that 
rate case expenses can be recovered through rates). Conversely, in times of 
declining prices, lost revenue adjustments do nothing to prevent over-recoveiy on 
the part ofthe utility. (In principle, the elasticity adjustment accounts for this 
effect. However, its effectiveness is affected by the accuracy ofthe elasticity 
parameter, which can be difficuh to estimate.) 

The principle advantage of lost revenue adjustments relative to decoupling mechanisms is 
that they limit revenue adjustments to conservation efforts, while decoupling may 
compensate the utility for consumption declines due to economic or other factors. Our 
findings in Section 4.3 above, which analyzed the factors that affect residential and 
commercial use per customer for NW Natural's Oregon customers, indicates that this 
potential advantage is not relevant in NW Natural's case. That is, we found that the 
Oregon unemployment rate is not related to use per customer, and that retail prices and 
heating degree days explain the vast majority of variations in use per customer. Given 
this, it is unlikely that a significant share of DMN revenue flows can be attributed to 
customer responses to changing economic conditions. 

Taking all ofthe above into account, our belief is that lost revenue adjustments will not 
be as effective as decoupling is in changing utility attitudes and actions with respect to 
promoting energy efficiency and other conservation efforts. 

5.3.3 Effects of Removing NW Natural from Energy Efficiency Promotions 
Because ofthe change in NW Natural's incentives that are associated with removing the 
defenal component, our expectation (shared by Marc Hellman ofthe Commission Staff 
in our meeting on January 28,2005) is that NW Natural would revert to promoting load 
growth and shift resources away from promoting energy efficiency. The task of 
promoting energy efficiency would then shift entirely to the Energy Tmst of Oregon 
(assuming that the Public Pluposes Funding that supports this activity is maintained, 
which would likely be a contentious issue). 

Based on our interviews with Margie Hanis, Executive Director ofthe Energy Tmst, and 
two distributors of high-efficiency fumaces,"^ removing NW Natural from the promotion 
of energy efficient appliances would harm program performance. Each of these people 
indicated that NW Natural's connections with distributors and customers enhance HEF 
program performance. Ms. Hanis commented on replacing DMN with a lost revenue 
adjustment. Her belief is that DMN allows NW Natural to market energy efficiency 

The individuals interviewed were Mike Dawson of Gensco and Glen Bellshaw of Airefco. 
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more freely and have a more open and comprehensive approach to promoting energy 
efficiency. If NW Natural were to cease its promotion of energy efficiency, Ms. Hanis 
believes that the Energy Tmst would have to work hard to build the connections to 
vendors and customers that NW Natural cunently provides. Given that she sees no 
disadvantages associated with DMN and has had (overall) a positive experience in 
partnering with NW Natural in promoting energy efficiency, she supports the 
continuation of DMN. 

The distributors with whom we spoke concuned with Ms. Hanis' opinion. From their 
perspective, DMN has produced uniformly positive outcomes and they would support its 
renewal. 

Some evidence of NW Natural's effectiveness in helping to promote Energy Tmst 
initiatives is provided by Energy Trust call center tracking data. Two types of 
information are available on a monthly basis beginning in October 2004; the share of 
refenals for total call center intake by source, and the share of Home Energy Savings 
Program routings by source. These are presented in Tables 5-1 and 5-2 below. 

Table 5-1: Share of Total Call Center Referrals by Source 

Source 
PGE 

1 PacifiCorp 
NW Natural 
Otiier 

October 2004 
6 
5 
11 
78 

November 2004 
7 
5 
11 
77 

December 2004 
7 
5 
14 
74 

January 2005 1 
10 
5 
14 
71 

Table 5-2: Share of Home Energy Savings Routings by Source 

Source 
PGE 
PacifiCorp 
NW Natural 
Other 

October 2004 
8 

i ^ 
16 
70 

November 2004 
10 

i 6 
16 
68 

December 2004 
9 
7 

21 
63 

January 2005 
13 
7 

1 ^̂  
1 61 

These tables show that NW Natural, which accounts for a small share of Energy Tmst 
funding relative to PGE and PacifiCorp (about $6 million forNW Natural, versus about 
$45 million for PGE and PacifiCorp), accounts for a comparatively high percentage of 
referrals to the Energy Trust call center. 

5.3.4 Effects of Eliminating Public Purposes Funding 
As a part of its decoupling proposal, NW Natural included provisions for Public Purposes 
Funding for three purposes: low-income bill payment assistance, low-income 
weatherization assistance, and enhanced energy efficiency programs. 

According to budgeted 2004 figures, the low-income bill payment assistance (OLGA) 
fund collected about $1.44 million in 2004, the low-income weatherization assistance 
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(OLIEE) fund collected about $1.35 million in 2004 and the energy efficiency fund 
collected about $6.75 million ins 2004. In an initial meeting regarding this study, Steve 
Weiss ofthe Northwest Energy Coalition asserted that the benefits associated with these 
funds should be included in the benefits of DMN to the extent that NW Natural will 
remove their support for Public Purposes Funding if decoupling is eliminated. In 
addition, Bob Jenks ofthe Citizens' Utility Board of Oregon supports DMN solely 
because ofthe presence ofthe Public Purposes Funding. Finally, the feedback we 
received from CAP agencies (presented in Section 4.8) indicates that they place a high 
value on the OLGA and OLIEE programs. 

5.4 Conclusions Regarding Rate Structures 
Both full decoupling and the combination of DMN and WARM, in conjunction with 
recovery of fixed costs through variable energy prices, have the following effects relative 
to standard rates and regulatory mechanisms: 

1. They reduce or eliminate the utility's disincentive to promote energy efficiency. 
2. They maintain an added incentive for individual consumers to undertake 

conservation efforts, through retail prices that exceed market costs of energy. 
3. They reduce utilities' variability of fixed-cost recovery. 

These two mechanisms are the only altematives discussed here that have these three 
characteristics. A fixed/variable rate design would reduce variability in fixed-cost 
recovery, but does not maintain the high volumetric price. Replacing the deferral 
mechanism with lost revenue adjustments does not effectively reduce the utility's 
disincentive to promote energy efficiency (and, importantly, reinstates an incentive to 
promote load growth relative to decoupling mechanisms). 

Given that our research on recent historical changes in prices, economic factors and 
energy consumption indicates that neither DMN nor full decoupling is likely to cause a 
shift of economic risk from NW Natural to its customers, we believe that full decoupling 
or DMN are the approaches that are likely to both: 

• Meet the desired goals of allowing NW Natural to promote energy efficiency 
without harming its shareholders, while stabilizing fixed cost recoveiy; and 

• Alleviate concems about maintaining incentives to consumers to privately 
undertake conservation efforts and avoid potentially harmful distributional 
effects (that could be caused by higher fixed customer charges in a 
fixed/variable rate design). 

A determination of whether full decoupling or a combination of DMN and WARM is a 
superior approach primarily depends on the effects that the two methods have on 
individual customer bills when weather deviates from normal conditions. An in-depth 
analysis of this topic is outside the scope of this report, but will be completed as part of a 
follow-up review that focuses on the effectiveness of WARM. 
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6. CONCLUSIONS AND RECOMMENDATIONS 

6.1 Responses to Commission Questions 
In Order 02-634 establishing DMN, the Commission required that this independent study 
address a number of questions. As part ofthe review process. Commission Staff added 
several issues to this list. As an initial step in providing conclusions and 
recommendations, we provide direct answers to those questions."^ The questions appear 
in italics, and our responses appear as standard text. 

1. fl. Did the mechanics of DMN accurately carry out the intentions ofthe Specified 
Parties and the Commission as expressed in this Agreement? In August and 
September of 2004, an independent consultant named Gary Hill reviewed and audited 
the calculations performed for DMN. NW Natural commissioned this review as a 
precaution against the more strict accounting standards imposed by the Sarbanes-
Oxley Act of 2002. Appendix 2 contains a letter from Mr. Hill to Alex Miller of NW 
Natural certifying tiie accuracy ofthe DMN calculations. In the interest of cost 
efficiency, we did not perform a separate audit ofthe DMN calculations. However, 
based on Mr. Hill's report, it appears that the DMN calculations as executed by NW 
Natural accurately reflect the intentions in the Agreement. 

b. To the extent lost margins have been recovered through DMN, what percentage of 
the margins recovered were due to conservation, economic activity, and price 
changes? We are unable to determine the exact percentages of recovered margins 
associated with these three factors. However, our analysis of factors that have 
affected recent historical changes in residential and commercial use per customer (m 
Section 4.3) indicates that the vast majority of DMN margin adjustments can be 
attributed to the effect of price changes. That is, economic activity (represented by 
the Oregon unemployment rate) and NW Natural-sponsored conservation efforts (the 
residential HEF program) have not had a statistically significant effect on use per 
customer. We provide one caveat to this conclusion, to the effect that to some extent, 
consumers' usage changes in response to price changes overlap with "conservation," 
in that the price elasticity effect occurs through a combination of short- and long-mn 
changes in customer behavior. These can include actions such as tuming the 
thermostat down, as well as adding insulation or purchasing higher efficiency 
equipment. To the extent that NW Natural's promotion of specific energy efficiency 
programs has general conservation effects (through increased awareness), price 
effects overlap with conservation effects. 

2. Did DMN effectively remove the relationship between the utility's sales and profits? 
Our analysis ofthe DMN mechanism indicates that it is effective in reducing, but not 
completely removing, the Imk between utility sales and profits. Through simulations 
(described in Section 4.1), we estimate that DMN reduces the variability of residential 
margins per customer by 30 percent and reduces the variability of commercial 
margins per customer by 42 percent. 

29 We have eliminated some WARM-specific issues that will be addressed in a separate report. 
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There arc two reasons that DMN does not remove the relationship entirely. First, it 
excludes weather effects (which are subsequently accounted for through the WARM 
mechanism). Second, a 90% factor is applied to the deferral component. Still, 
according to CFO David Anderson, DMN has been effective in reducing the link 
between NW Natural's sales and its profits. Our simulation of DMN revenue effects 
(in Section 4.1) indicated the possibility that the assumed price elasticity values may 
be too low (in absolute value), which exposes a larger share ofthe revenue 
adjustments to tiie 90% factor in the defenal calculations. Updating the elasticities 
and/or removing the 90% factor could further reduce the Jink between sales and 
profits. 

3. Did DMN effectively mitigate the utility's disincentives to promote energy efficiency? 
An examination ofthe theoretical effects of DMN leads us to conclude that it is an 
effective means of reducing NW Natural's disincentive to promote energy efficiency. 
This conclusion is reinforced by NW Natural's actions under DMN, which include 
effectively partnering with the Energy Tmst of Oregon, improving HEF program 
performance, and shifting marketing resources towards energy efficiency promotions. 
(It is possible that the shift in marketing resources can be attributed in part to Older 
99-697, in which the Commission disallowed recovery of image advertising 
expenses.) 

4. Did DMN improve the utility's ability to recover its fixed costs? This question is 
closely related to Question #2 above, in that reducing the link between sales and 
profits will produce more stable recovery of fixed costs. Therefore, for the reasons 
stated above, we conclude that DMN has improved NW Natural's ability to recover 
fixed costs. 

5. a. Did DMN reduce business and other financial risks? Yes, by reducing revenue 
fluctuations DMN has reduced NW Natural's risk. 

b. If yes, describe the risks and estimate the reduced costs to the Company associated 
with the business and financial risks that were impacted. As described m Section 4.5, 
CFO David Anderson believes that DMN and WARM were contributing factors to 
NW Natural obtaining the best rating in the Standard & Poor's (S&P) business risk 
profile (scoring a 1 on a scale of 1 to 10). Similarly, he believes that DMN and 
WARM contributed to the upgrade in NW Natural's S&P bond rating from A to A+. 
An improved risk profile has several beneficial effects. It allows NW Natural to 
maintain smaller lines of credit, reduce the share of equity in its capital stmcture, and 
maintain a lower coverage ratio. However, it is difficuh to quantify these effects for 
two reasons. First, given that a number of events occurred that are unrelated to DMN 
and WARM (most prominently, the completion of general rate case UG-152), it is 
difficuU to attribute changes in risk profiles or finances to any one cause. Second, 
given the changes in financial markets over time, we cannot simply attribute changes 
in interest rates to changes in NW Natural's risk profile. That is, interest rates 
fluctuate throughout the economy, so a reduction in interest rates may be due enthely 
to effects that are independent of NW Natural's circumstances. 

c. If yes, did the Company increase its efforts and activity on non-regulated 
activities? According the CFO David Anderson, non-regulated activities account for 
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only about 3% of assets, and the risk reductions afforded by DMN and WARM did 
not affect non-regulated activities. 

d. What was the level of impact and effects on operations? In addition to the potential 
effects on financial measures described above, DMN contributed to organization 
changes that are described in Section 4.4 and in response to question 7b below. 

e. Were the reduced risks shifted away from the Company to customers or a third 
party or eliminated? In Section 2.2, we describe how DMN affects risk for NW 
Natural and its customers. Four sources of uncertainty were considered: weather, 
natural gas prices, economic conditions, and other random factors. We summarize 
the effect of DMN on the risk produced by each of these sources of uncertainty 
below. 

Weather risk is not affected by DMN because ofthe weather normalization of usage 
that is incorporated in the defenal mechanism. Uncertainty in the price of natural gas 
affects the amount of natural gas that customers will use. The risk that NW Natiu^l 
faces with respect to gas prices is that when prices rise, customer usage levels 
decrease, reducing fixed cost recovery. At the same time, the price increase causes 
customers' bills to increase (as long as any reductions in usage are not offset by the 
increase in the gas price). By reducing or eliminating the risk to NW Natural 
associated with uncertain gas prices, this risk to customers is increased. However, the 
element of DMN that shifts this risk is the elasticity adjustment, over which there 
appears to be no dispute with respect to its appropriateness. That is, various parties' 
views regarding the efficacy of DMN seem to hinge on their opinion ofthe 
decoupling mechanism, not the elasticity adjustment. 

In theory, DMN could shift economic risk from the utility to customers. For 
example, if the regional unemployment rate increases, residential customers might 
lower their thermostat settmgs in an attempt to reduce their bills. DMN insures NW 
Natural agamst lost margins associated with reduced sales from this type of action. 
However, our findings from an analysis of recent historical data indicate that NW 
Natural's residential and commercial use per customer do not appear to be sensitive 
to such economic conditions. Therefore, we conclude that a shift of economic risk 
from NW Natural to its customers does not occur in NW Natural's service territory. 

/ What impact did DMN and WARM have on the need for, or cost, of new security 
issuances or lines of credit? As described in Section 4.5, NW Natural CFO David 
Anderson believes that the presence of DMN and WARM have allowed NW Natural 
to retain smaller lines of credit and have a lower share of equity (i.e., reduced the 
need for new security issuances). 

h. What incremental impacts have DMN and WARM had on NW Natural's bond 
ratings? NW Natural CFO David Anderson believes that the risk mitigating effects 
of DMN and WARM contributed to an increase in NW Natural's Standard & Poor's 
bond rating from A to A+. 

/. How does NW Natural's revenue variability compare to a representative sample of 
LDCs before and after DMN and WARM? This issue is addressed in Section 4.2, 
which shows thatNW Natural's revenue variability is lower than the average utility 
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in the representative sample used. Because relatively little time has passed since 
DMN was put in place, we did not compare the revenue variability both before and 
after DMN was implemented. 

6. Did DMN affect, positively or negatively, levels of service quality or the company's 
incentives to provide excellent service quality? As shown in Section 4.6, DMN does 
not appear to have adversely affected NW Natural's level of service quality. This is 
consistent with our analysis ofthe incentive effects associated with DMN, which 
indicate that DMN does not alter NW Natural's incentives to provide high quality 
customer service. 

7. a. What changes in company culture or operating practices resulted from the 
implementation of DMN? This issue is discussed hi Section 4.4. The changes that 
may be attributed to DMN are a shift in marketing efforts (though this may also be 
due to a change in Commission policy with respect to allowed costs), taking a public 
stance that strongly supports energy efficiency, and shifting compensation policies 
(by adopting specific individual incentives and moving away from commission). 

b. What organizational changes and/or Company communications to NW Natural 
employees resulted from the changes to company culture or operating practices? As 
described in Section 4,4, a number of organizational changes occurred following the 
implementation of DMN. While it is difficult to quantify the extent to which these 
changes were brought about directiy by DMN, Grant Yoshihara of NW Natural 
estimated that about 50% ofthe shift of personnel from sales and promotions (which 
decreased from 67 FTEs in 2002 to 20.5 FTEs in 2005) to customer service (which 
increased from 18 FTEs in 2002 to 44 FTEs in 2005) was due to a change in 
philosophy that is consistent with the incentives provided by DMN. 

c. What impact, if any, did DMN and WARM have on uncollectibles, new hookups, 
NW Natural's line extension policy and actions specific to natural gas customers? 
As discussed in Section 4.7, DMN had no effect on NW Natural's pursuit of 
uncollectible accounts. A discussion of new connections customers and NW 
Natural's line extension policy is contained in Section 4.4 and in response to question 
8 below. 

8. How do usage and revenues associated with new connects compare to the base usage 
and revenues assumed in DMN? Section 4.4 presents the limited information that we 
have to answer this question. We have seen mixed evidence, indicating that 
residential new connections and commercial conversion customers tend to have lower 
usage levels than existing customers, while commercial new constmction customers 
have higher usage than existing customers. However, a number of other factors could 
be affecting this analysis (e.g., small sample size for commercial new connections; 
and changes in building codes, building materials, and appliance efficiency levels in 
residential housing). In addition, our review of NW Natural's methods for evaluating 
new connections and conversion customers revealed that DMN revenue adjustments 
are not included. Based on this, we conclude that NW Natural has not "gamed" the 
DMN mechanism with respect to new connections customers. 

9. What impacts has DMN had on customers? As shown in Section 4.1, the first year of 
DMN produced almost $15 million in surcharges to customers, or about 3 percent of 
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total residential and commercial revenues. This relatively high amount was due to the 
fact that baseline usage was set at a time when prices were substantially lower, thus 
requhing a large first-year DMN adjustment. In its second full year, DMN produced 
a much lower surcharge of about $578,000, or about 0,1% of total residential and 
commercial revenues. Customer complaint data show that negative views of DMN 
were limited to objections regarding the appropriateness and/or legality of imposing 
Public Purposes Funding charges on customer bills. The absence of complaints 
regarding tiie DMN mechanism could be due to a low awareness ofthe program, 
which (if tme) could be caused by the fact that DMN adjustments arc not separately 
listed on customer bills. 

Public Purposes Funding approved in combination with DMN has provided about 
$1.4 million per year in low-income bill payment assistance, $1.3 million per year in 
low income weatherization funds, and $6.75 million per year for energy efficiency 
programs (Le., Energy Tmst funding). (The values listed here are based on 2004 
budgeted amounts.) 

6.2 Recommendations 
Based on the information and input that we have received and reviewed, we recommend 
that some form of revenue decoupling be retained. It has been effective in reducing the 
variability of distribution revenues and in altering NW Natural's incentives to promote 
energy efficiency. While DMN does not provide an incentive for NW Natural to promote 
energy efficiency, it does remove most ofthe disincentive that exists with the standard 
rates. 

We have been unpressed by the breadth of support that DMN has received. The Energy 
Tmst of Oregon reports that NW Natural has been successful in creating a good working 
relationship with the Energy Tmst, and that NW Natural's efforts to promote energy 
efficiency effectively complement their own efforts. HVAC distributors believe that NW 
Natural's marketing efforts, in conjunction with its relationships with consumers, 
distributors, and the Energy Tmst have helped increase sales of high-efficiency fumaces 
to the point where Oregon has the highest share of high-efficiency fumaces in the nation 
(as a percentage of new fumace sales). The Citizens' Utility Board of Oregon, the 
Northwest Energy Coalition and a number of CAP agencies believe that the Public 
Purposes Funding established in conjunction with DMN is beneficial for consumers. The 
Natural Resources Defense Council and American Gas Association released a joint ^ 
statement regardmg the positive environmental effects of decoupling, specifically citing • 
NW Natural's experience as an example ofthe positive outcomes that decoupling can * 
yield. The negative feedback that we have received is limited to twenty-six customer 
complaints that questioned the appropriateness and/or legality ofthe Public Purposes • 
Funding. • 

In our discussions with the Commission Staff, they expressed several concems about 
DMN. We summarize the concems and our evaluation of them below. 
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• 

if use per customer declines during economic downtums, the DMN defenal 
mechanism would produce a surcharge that would offset some ofthe bill 
reductions that customers would otherwise experience. We found that this 
concern, while valid in theory, is not likely to be relevant in practice in NW 
Natural's Oregon service tenitoiy. We conducted a time series analysis of 
residential and commercial use per customer that indicated that use per customer 
is strongly affected by weather and changes in energy prices, but not significantly 
affected by economic conditions. Therefore, we do not believe that a significant 
portion of defenals can be attributed to changes in economic conditions. 

The deferral mechanism would be unnecessary if very little of it is caused by NW 
Natural sponsored conservation efforts. It is tme that a very small percentage of 
the defenal revenues can be attributed to NW Natural sponsored conservation 
efforts (specifically, the residential HEF program). However, NW Natural and 
the Energy Tmst of Oregon agree that the DMN defenal mechanism gives NW 
Natural the freedom to be more aggressive in its promotion of energy efficiency. 

In addition, the defenal mechanism allows for the determination ofthe price 
elasticity values to be less contentious. In DMN's cunent form, when an enor is 
made in setting the price elasticity, the deferral mechanism will correct 90% of 
the enor. Given the range of short- and long-term responses that customers can 
make to price changes (e.g., temporarily tum down the thermostat or permanentiy 
change appliances and/or fuel sources), price elasticity values are difficult to 
estimate and apply with precision. 

Finally, both tiie Commission Staff and NW Natural agree that NW Natural 
should be compensated for lost margins due to energy efficiency programs. The 
Commission Staff has proposed replacing the defenal mechanism with a lost 
revenue adjustment. Section 5.3.2 contains a discussion ofthe reasons that lost 
revenue adjustments arc likely to be inferior to defenal mechanisms (te., lost 
revenue adjustments are administratively burdensome, produce incentives to 
create programs that look good on paper but perform poorly in reality, and do not 
compensate the utility for general conservation efforts). The deferral mechanism 
expands the range of conservation programs and policies that NW Natural can 
support without harming its shareholders. Examples programs or policies that 
would be less tenable with lost revenue adjustments are conservation programs 
that are difficuh to track (such as the Energy Tmst's Efficient Facility Operations 
Program), supporting more energy efficient building standards, or supporting 
pleas for conservation during an energy crisis. In addition, to the extent that 
successful energy efficiency campaigns spur conservation efforts outside ofthe 
program, lost revenue adjustments do not adjust for tiie reduction in distribution 
revenues while DMN will. 

It is appropriate for NW Natural to have an incentive to grow and to fully transfer 
the promotion of energy efficiency promotion to the Energy Trust of Oregon. This 
view is contradicted by the views ofthe Energy Trast and HVAC distributors, 
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who believe that NW Natural's involvement in the promotion of energy efficiency 
has improved program performance. By eliminating the defenal mechanism, NW 
Natural's incentives would oppose those ofthe Energy Tmst, which would 
endanger the relationship that they have developed. 

There is one negative incentive effect that DMN provides with respect to 
conservation: it reduces NW Natural's incentive to promote natural gas water 
heater conversions for cunent customers because each conversion would produce 
a short-term revenue loss through the defenal mechanism. In addition, DMN 
provides a short-term incentive to bias new customer connections policies toward 
smaller customers. On balance, however, it appears that the combination of 
Public Purposes Funding and NW Natural's improvements in HEF program 
performance outweigh these concems. 

We believe that the positive effects of DMN outweigh the negative effects. However, 
there are several ways in which DMN might be improved. 

1. Eliminate the 90% factor applied to the defenal adjustments. This factor 
introduces incentives to manipulate parameter values, reduces the positive 
incentive effects of DMN, and can reduce refunds to customers as well as 
surcharges. There do not appear to be any positive incentive effects of this factor 
with respect to the performance of DMN, therefore it should be removed. 

2. Re-evaluate the price elasticity values agreed to in the Order. Our research 
indicates that the values currently used may be too low (m absolute value). The 
use of price elasticity values that are too low will tend to increase the amount of 
revenues that flow through the defenal mechanism rather than the elasticity 
adjustment. This delays price-related revenue adjustments until the following 
year and, because ofthe 90% factor currently used, reduces the amount of 
revenue that is adjusted for price changes. 

3. Re-evaluate the weather sensitivity parameter (ft) used in WARM and DMN. In 
particular, it appears that the residential class value may be too high. Based on 
the information that we have seen, the methods used to initially estimate ;5 values 
appear to be sound, so it may be that only the data used in the estimation needs to 
be updated. In addition, consideration should be given to estimating a weather 
sensitivity parameter expressed in units of percentage changes in use per HDD 
rather than levels of use, or customer-specific parameters. 

4. Consider adopting full decoupling. Because of its simplicity, full decoupling 
would be easier for customers to understand than the combination of DMN and 
WARM. In addition, full decoupling does not have some ofthe gaming 
incentives present in DMN (which could also be elimmated by removing the 90% 
factor applied to deferral calculations). However, because full decoupling 
encompasses the effects of both DMN and WARM (because full decoupling does 
not weather normalize usage), a decision on this matter should be delayed until a 
more complete analysis of WARM has been conducted. In particular, customers 
may prefer the fact that WARM provides adjustments to cunent bills, whereas 
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weather-related revenue adjustinents are defened until tiie following year under 
full decoupling. 
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Appendix Table A l 
Revenue Variability Data for the Comparison Sample of Utilities 

Utility 
AGL 
AGL 
AGL 
AGL 
AGL 
Atmos 
Atmos 
Atmos 
Atmos 
Atmos 
Atmos 
Atmos 
Atmos 
Atmos 
Ahnos 
Atmos 
Atmos 
Cascade 
Cascade 
Cascade 
Cascade 
Cascade 
Cascade 
Cascade 
Cascade 
Cascade 
Cascade 
Cascade 
Bnergen 
Energen 
Energen 
Energen 
Energen 
Energen 
Energen 
Ladede 
Laclede 
Laclede 
Laclede 
Laclede 
Laclede 
Laclede 
Laclede 
Laclede 
Laclede 
Ladede 
Ladede 
Nicor 
Nicor 
Nicor 
Nicor 
Nicor 
Nicor 
Nicor 
NW Natural 
NW Natural 

Year 
1993 
1994 
1995 
1996 
1997 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2004 
1994 
1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2004 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
1993 
1994 
1995 
199ti 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2004 
1997 
1998 
1999 
2000 
2001 
2002 
2U03 
1993 
1994 

Residential 

# Accounts 
1.182.700 
1.215.200 
1.250.400 
1,269,400 
1.319.000 

789,360 
825.310 
834.376 
860,229 
870.747 
889.074 
919,012 
970.873 

1.243.625 
1,247,247 
1.498.586 
1.506.777 

112,533 
120.096 
127.794 
135.126 
142.645 
150.296 
157.443 
162.568 
169,476 
176,986 
184,315 
423,130 
423.758 
427,159 
430,069 
427.584 
425,630 
427,413 
555.467 
559.225 
566.421 
569,818 
572.794 
577.224 
582,719 
586,783 
584,269 
588.630 
590.785 
591.547 

1,710.000 
1.737.600 
1,769,200 
1,799,100 
1.824,600 
1,860.400 
1.890,300 

329,157 
346.950 

Sales 
100.140 
100.310 
91.680 

116.540 
98.610 
74.818 
72,561 
69,666 
77,001 
75.215 
73.472 
67,128 
63,285 
79.000 
77.386 
97.953 
92,208 
8,391 
9.352 

10.178 
11.014 
10,645 
11.991 
12,185 
12,678 
12.921 
12.262 
13.127 
29.008 
27,925 
26,001 
27.359 
28,962 
26.358 
27.248 
61,906 
61.086 
54,178 
64.237 
60.633 
56,073 
53,092 
49.649 
60.784 
50,216 
57,719 
52,490 

233.200 
192,400 
209.000 
219,000 
201.500 
212.900 
214,900 
26.782 
26,022 

Revenues 
($000) 

658,200 
700.700 
610,600 
708.800 
728,500 
372,770 
375.450 
337.768 
409,039 
452.864 
410,538 
349.691 
405,552 
788.902 
535,981 
873,375 
923.773 
47,011 
56,816 
62.076 
65,324 
65.926 
77,925 
85,728 

115.974 
130.582 
121.026 
130,727 
243,876 
224.934 
218.638 
256,591 
353.356 
277,088 
320.938 
348,494 
363.058 
302.770 
376,818 
395,250 
365.768 
324.115 
346.159 
619,090 
387,594 
502.071 
543,996 

1,126.000 
813.600 
899,800 

1.353.900 
1,486,400 
1.057,400 
1,611.900 

168,217 
176,510 

Commercial 

# Accounts Sales 
95,700 47,850 
98,000 47,890 

100,000 45.400 
102.500 53.820 
104,500 45.550 
86,124 36,307 
93,250 35,250 
90,093 34.921 
91,960 38.247 
92,703 37,382 
94,302 36.083 
98,268 31.457 

140.019 30,707 
122.274 36.922 
122,156 35,796 
151,008 45,611 
151,381 44.226 
21.835 9,570 
22,797 10,115 
23.827 10.343 
24,591 10.731 
25,415 9,988 
26,305 10.696 
27.151 10.672 
27,491 11,182 
28,098 10,728 
28.615 10,019 
29.009 10.649 
34.432 12,976 
34.719 12,664 
35.137 12.049 
35.586 12,629 
35.778 12.909 
35,601 11.838 
35.463 12.564 
36.514 29.321 
36.684 28.917 
37.409 25.691 
37.735 30,948 
37.985 29.622 
38,519 25.921 
39.041 24.514 
39,419 22.831 
39.264 28.044 
39,842 24.053 
40.166 25.653 
40,417 22.914 

161,700 65,200 
163.800 44.300 
166.100 39,800 
167,600 38,400 
168,700 37,200 
171.300 41,600 
172,800 46,700 
42.657 20.964 
44,078 20.193 

Revenues 
($000) 

268.100 
285.800 
243,200 
288,800 
290.900 
165.611 
165,883 
150.949 
186,032 
193.302 
184,046 
144.836 
176,712 
342.945 
221.728 
367.961 
400.704 
50.116 
58.145 
59.402 
55,132 
52.735 
69.548 
65,294 
92.099 
98,195 
89,136 
95,629 
91.517 
82.520 
80.802 
99,356 

139.046 
104,247 
126.638 
136.462 
142.042 
109.270 
145.466 
152.222 
132.504 
112.890 
123.578 
250,741 
142.259 
188,688 
202,183 
314.800 
189.400 
172.300 
236.000 
274.600 
209,400 
351.700 
103.476 
108,452 

HDD 
2.852 
2,565 
2.121 
3,191 
2,402 
4,080 
3.855 
3.706 
4.043 
3,909 
3,799 
3.374 
2,096 
4.124 
3,368 
3.473 
3.271 
5,301 
5.607 
5.620 
5,625 
5.031 
5,535 
5,372 
5.793 
5.455 
5.042 
5,212 

4.838 
4.694 
4.005 
4.880 
4,953 
4.404 
4.140 
3.933 
5,102 
3,959 
4.803 
4,102 
6.254 
4,834 
5,272 
5,717 
5.422 
5.779 
6.068 
4.452 
4,020 

# Accounts Sales Units 1 
Avg 
Avg 
Avg 
Avg 
Avg 

Yrend 
Yrend 
Yrend 
Yrend 
Yrend 
Yrend 
Yrend 
Yrend 
Yrend 
Yrend 
Yrend 
Yrend 
Yrend 
Yrend 
Yrend 
Yrend 
Yrend 
Yrend 
Yrend 
Yrend 
Yrend 
Yrend 
Yrend 

Avg 
Avg 
Avg 
Avg 
Avg 
Avg 
Avg 

Yrend 
Yrend 
Yrend 
Yrend 
Yrend 
Yrend 
Yrend 
Yrend 
Yrend 
Yrend 
Yrend 
Yrend 
Yrend 
Yrend 
Yrend 
Yrend 
Yrend 
Yrend 
Yrend 
Yrend 
Yrend 

MDth 
MDth 
MDth 
MDth 
MDth 
MMcf 
MMcf 
MMcf 
MMcf 
MMcf 
MMcf 
MMcf 
MMcf 
MMd 
MMcf 
MMcf 
MMcf 
MDth 
MDth 
MDth 
MDth 
MDth 
MDth 
MDth 
MDth 
MDth 
MDth 
MDth 
MMcf 
MMcf 
MMcf 

MMcf 
MMcf 
MMcf 
MDth 
MDth 
MDth 
MDth 
MDth 
MDth 
MDth 
MDth 
MDth 
MDth 
MDth 
MDth 
MMcf 
MMcf 
MMcf 
MMcf 
MMcf 
MMcf 
MMcf 
MDth 
MDth 
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Appendix 
Revenue Variability Data for the 

Table A l 
Compar ison Sample of Util it ies 

NW Natural 
NW Natural 
NW Natural 
NW Natural 
NW Natural 
NW Natural 
NW Natural 
NW Natural 
NW Natural 
Peoples 
Peoples 
Peoples 
Peoples 
Peoples 
Peoples 
Peoples 
Peoples 
Peoples 
Peoples 
Peoples 
Peoples 
Piedmont 
Piedmont 
Piedmont 
Piedmont 
Piedmont 
Piedmont 
Piedmont 
Piedmont 
Piedmont 
Piedmont 
Piedmont 
j Piedmont 
'sEMCO 
SEMCO 
SEMCO 
SEMCO 
SEMCO 
SEMCO 
SEMCO 
ISEMCO 
SEMCO 
SEMCO 
Southwestern 
Southwestern 
Southwestern 
Southwestern 
Southwestern 
WGL 
WGL 
WGL 
V^GL 
WGL 
WGL 
IWGL 
WGL 
WGL 
WGL 

1995 
1996 
1997, 
1998 
1999 
2000 
2001 
2002 
2003 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2004 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2004 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
1999 
2000 
20O1 
2002 
2003 
1995 
199c 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2004 

363.903 
385,213 
407.061 
425.606 
447.659 
468,087 
485,207 
503.402 
519.427 
904.316 
905,461 
906,881 
910.236 
910.657 
908.025 
911.782 
919,196 
931,151 

396.394 
420,861 
446,118 
468,803 
495.739 
522.461 
549.610 
577,314 
601,682 
620,642 
657.965 
771,037 

1 711.837 
736.513 
756,682 

, 782,648 
810,855 
837.993 

1 872.362 
1 892.382 
1 921,767 

25,646 
30,631 
30.636 
31.569 
35.297 
35.638 
35,007 
35.709 
34.353 

144.199 
142.876 
130.571 
154.128 
142.837 
119,206 
117,840 
117,814 
127.536 
113,322 
128.521 
116,939 

34.277 
36.093 
33,513 
43.357 
38.339 
41.142 
38,111 
40.520 
47.869 
40,047 
52.603 
54,412 
23,302 
23,437 
24.676 
26.703 
25,968 
21.946 
28,583 
41.397 
41,529 
42.671 
55,451 
57.138 
58.994 
58,822 
59.305 
59.650 
73.960 
66.545 
61.579 
60,416 
55,783 
63.495 
50.924 
64,881 
62,973 

165,662 
183.802 
177.835 
205,388 
242.952 
280,642 
329,905 
354.735 
328.464 
929.407 
951,037 
752.796 
883.100 
941.557 
780.188 
727.095 
836.761 

1.439.364 
794,865 

1,155.927 
1,148,499 

221,832 
240.314 
229,546 
292.010 
319.722 
323,777 
295.108 
343.476 
525.650 
358,027 
524.933 
624,487 
122.216 
121,066 
115,242 
138.644 
139,538 
118,2:^ 
137.407 
190,221 
201.754 
227.086 

551.943 
574.590 
514,713 
487,869 
477,185 
756.709 
517.798 
737.264 
792,999 

45,402 19.672 
47,309 22,512 
50.315 
51,159 
52.870 
54,684 
55.096 
56.087 
57.969 
50.736 
50.955 
50,872 
50.719 
50.914 
45,639 
44.382 
48.540 
46.160 

54.451 
56.147 
57.803 
59,905 
62.258 
63,878 
66.409 

22.525 
22.912 
25.238 
25.038 
24,229 
24.016 
22,626 
26,185 
26.206 
22.079 
27.390 
24.994 
19.501 
17.411 
18,974 
19.350 
17,345 
21,555 
20,303 
28,179 
28,931 
22.867 
31,040 
28,476 
28.528 
26.668 

68.879 29,315 
71,069 31.002 
72,323 25,892 
75.924 
90.328 

59.603 
61.400 
62.210 
62,919 
64,169 
65,031 
66.168 
66,804 
67,564 

33,648 
35.483 
12.608 
12.469 
12.738 
13,670 
13.483 
8.840 
8,882 

14,591 
16.032 
16,970 
26.603 
27,267 
27,997 
28,027 
27.915 
40.318 
47.365 
42.683 
34.581 
28.535 
24.024 
25.855 
19.392 
23,963 
22.641 

99,079 
104.582, 
100.677 
117.889, 
139,4251 
159.6601 
190.236 
201.475 
175.385 
156.377 
160.912 
116.113 
141.594 
146,412 
112.166 

95,530 
122,350 
204.629 
109.307 
178.845 
184.756 
154,894 
165.805 
135.933 
180,415 
195,862 
189.341 
168.731 
207,087 
299,672 
191,988 
299.281 
360.355 

61.379 
59.413 
54.763 
65,509 
66.577 
42.041 
38.451 
62.354 
73,831 
84,480 

303.011 
307,769 
245.572 
195.592 
181,674 
272,849 
163.235 
239,907 
245.242 

3,779 
4.427 
4.092 
4.011 
4,256 
4.418 
4.325 
4.232 
3,952 
6.679 
6.701 
5,897 
7,080 
6.806 
5,564 
5.646 
5,650 
6.713 
5,639 
6,684 
6,091 
3.659 
3.567 
3.144 
3.993 
3.471 
3.339 
3,124 
3.097 
3.821 
3.004 
3,643 
3.331 
7,053 
6.861 
7.158 
7.099 
6.838 
5.566 
6.650 
7,293 
7,038 
7,394 
1.928 
1,938 
1,963 
1.912 
1.772 
3,660 

14,570 
13.876 
3,662 
3,65? 

j 3.637 
4.314 
3.304 
4,550 
4,024 

Yrend 
Yrend 
Yrend 
Yrend 
Yrend 
Yrend 
Yrend 
Yrend 
Yrend 

Avg 
Avg 
Avg 
Avg 
Avg 
Avg 
Avg 
Avg 
Avg 

Avg 
Avg 
Avg 
Avg 
Avg 
Avg 
Avg 
Avg 
Avg 
Avg 
Avg 
Avg 

Yrend 
Yrend 
Yrend 
Yrend 
Yrend 
Yrend 
Yrend 
Yrend 
Yrend 

MDth 
MDth, 
MDth 
MDth 
MDth 
MDth! 
MDth 
MDth 
MDth 
MDth 
MDth 
MDthI 
MDthi 
MDth 
MDth 
MDth 
MDth 
MDth 
MDth 
MDth 
MDth 
MDth 
MDth 
MDth 
MDth 
MDth 
MDth 
MDth 
MDth 
MDth 
MDthI 
MDth 
MDthI 
MMcfl 
MMd 
MMd 
MMdi 
MMd 
HittAd 
MMd 
MMd 
MMd 
MMd 
MDth 
MDth 
MDth 
MDth 

. MDth 
MDth 
MDth 
MDth 
MDth 
MDth 
MDth 
MDth 
MDth 
MDth 
MDth 
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Appendix 2: Summary ofthe Review ofthe Decoupling Methodology by Gary C. Hill 

Septembers, 2004 

Mr. Alex Miller 
NW Natural 
220 NW Second Avenue 
Portland, Oregon 97209 

Dear Alex 

Subject: Review of NW Natural Decoupling Methodology 

I have completed my review ofthe methodology for determining NW Natural's decoupling 
adjustment which provides for residential and commercial margins based on a baseline amount 
of volume. I have reviewed the overall methodology as well as the model, which is the basis for 
determining the baseline usage that is required for the monthly decoupling journal entry 

To complete the review ofthe overall methodology. Company documents were reviewed that 
summarized the process employed for calculating the adjustment. These included the following 
summaries: NW Natural Decoupling Methodology, NW Natural Decoupling Mechanism -
Development of Commercial Baseline Usage and Development of Residential Baseline Usage. 
Supporting documents were reviewed to provide background and validate that the actual model 
corresponded to the decoupling methodology as described. These documents included the 
Oregon PUC Order No. 02-634, Monthly JV 35, rate schedules 190 and 195 plus the derivation 
of margin change due to elasticity. The reclassification of customers from residential to 
commercial, and between commercial and industrial Increased the complexity ofthe 
calculations ofthe baseline usage. Testing components ofthe baseline model provided a 
comprehensive understanding ofthe Implications of customer reclassificat ion, adjustments for 
UG 152 volumes, weather normalization and elasticity. I t>elleve that the overall approach 
employed to implement the decoupling mechanism is accomplishing what was intended. 

The second portion of the review focused on testing the model, assuring the formulas were 
correct and that the appropriate documentation was included. The attached addendum provides 
a summary of the components of the model that were tested and some areas including source 
data that I did not validate. Overall, the model tested fine and tracked with the described 
methodology in the Company's documentation. 

Sincerely, 

Gary G. Hill 
Consultant 
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(0 0 o 
a ;:tt zs ^ 
3 3<g ® 
0 9 0 0 
P O CO 

££ CO ^ 
cr c c c o o . 
3 3r Qu 
CL M 0 

§ I 3 
3 « "S 

0 

IO 
o 

I-
CB 

I-
3 :y 

00 
o 

CO 



^5 
^ ft 

5 ro > 
^ OJ 
3 " ^ 
-3 CT ro 

ro OJ 3 -

S w"5 
S o = 

=^ =• o 

^ § S 
tS 5 3= 
9: ro ro 
o "̂  -, 
ro"o c 
a § : r o 
o 5 w" 
OJ 3 ' ^ 

§ ro 
= CO 
3 CT 

ro o 
OJ c z^ 
I 8 
| 3 ?E 
3 cT 
^ • ^ 

a a 
£ ro 
ro 
w o 
CT QJ 
ro Q-
^ ^ 
3 ^ 
Q. 

-_^.. 

> 

1 
CD 

[Q 
CD 

^ 
O 

O 

C31 

LO 

.^„. ,^^—.. . . . . . - .^ . - . „^^_^_.^ 

1 • t 

CD ICD {CD CD CD 
£0 0) Ol fl) 0) 
tJiiS- cL R) I^ 

i 1 I 
i i ' '; 

I l i i 
\ i '- i 5 i 1 j 

i ! i 1 

CD H "^ CJ) cn 
o ( o i O th o 

:• 1 

I \ I 
l l l l 
\ \ \ \ 

i '• \ \ 

^ 1 ^ : 
\ '• \ \ 

I t '• I 

i i \ 
1 i 1 
i ' 
\ \ \ 

\ \ 

opopp 
• 1 ', 

1 i 1 

• X • § 

ll 
^B zx ^ m 0 

• — 

^ g ^ i a a 

H 
^ ^ ^ • 
B 
^ n 

^B • 
^s 
B B 

• • 

H 
CT 
ro 

c 
ro 
• • 

> 

OJ 

OJ 
T3 
T3 
• < 

3 
O 
3_ 
• ^ n a 

ro 
OJ 
—\ 
o T3 
ro 
S 
r-*' a i H B a 

o 3 
CO 

2. 
WI 

r-t-
CT 
ro 
3 
OJ 
< 

ro - ^ 
OJ 

CO 

1 

o 

c 
CD 
(0 
ffi 
cS 
o 
8 
3 

• o c 
cT 
CL 

o 
0 
0 
O 

Q. 
J«ilB 

% 
0 
r * 

0 
3 

1 
0 

CQ 
0 

0 
o 
3 CO 
CO 

* < 
0 
0 

1 

^ 0 
c 
0 
CO 
0 

CD 

8 
3 T3 

1 
Q. 

3 
CO 
o 

ffi 

ffi 

Q. 
0) 

3 
o 1 
a 

1 

z 

1 
0 
CO 
0 
CL 
0 , 

3 
O 

3 
0_ 

CO 

0 3 B 

0 
CO 

^ 
• ^ 

I 
O 
D 

o o 
D 

a m. 
' < ' 

3 
O 

OJ 
CO 

0 CO 



I 

$ 
% 
7% 

CD 
^ ¥ 
» 
3 
(D 

I 
c 
a 

n 
o 
3 
•o 
c 
CD 
CL 
^» s 
3 
Cl) 

o 
«< 

s 
^ 

CD 
c CD 
^ a 

3 
(D 
io' 
X 
u D 
cn Cll 

O o 

OJ OJ H 
< 3 CT 
ro Q. ro 
OJ 

CO 

^ o r o 

ro - T3 
CO ^ ro 
$ ro S 
= ^ ~ 
o M § 

JS S 3 ro £ 0) 
0) ro 3^ 

i § ̂  
s "^ —k 
3 ^ O 
^ ro o 
w IS 3 
a i3 -a 
' ^ " & S" O «> 
CO O 3 

= |i 
CO c =n' 
i. 1-0 
5 ^ OJ 

CO <Q ^ 

3 SS 
0 ^ 3 
3 D CO 

OJ O 

Q. 3 

Bi 
3 D 

D 

CO 

I 
I 
I 

o 



1 5 
1 ^ ^ 

1 

• 

0) 
ro 
o 
Qj" 

o 
fi) 
M r 

o 
3 
CO 
OJ 

3 
^ 
ro 

o . 

ro 
OJ 

" O 
- 1 

o o. 
o 
3 

CQ 

% 
OJ 
! - • • 

3-
0 
71 

• 

H 0 
ro =-andar M
oni 

only fly in
 

• - I " ^ 

norm
al 

8
 ointm

 

CD CO com
 pi 

nt is F
 

P ro 
3^ 
ro 
" ^ 

^ 
OJ 

OJ 

OJ 
CT 
0 

c 
l - l -

0 
CO 
0 

3 

1 

0 
0 
C 
OL 
0 
CO 
0 

Mr 
C 

S2-

0 
^ 
0 
0 
Q. 

w 

1 

1 
C Q 
0 

0 
0 

8 
CO 
CO 

0 
2^ 
r j » 

0 
0 
0 

3 
0 
3 
1 - ^ 

3 

1 

0 
0 
3 
& 
0 

a 
D 

3 B 
0 

cr 
CO 

0 
0 
0 
3 -

0 
3 . 

3 
0 3 
JT^ 

• 

0 
0 
3 

T3 
C 
cB" 
Q. 

• B ^ 

3 

0 
3 

* < 
fih) 

c 
Q) 
CO 

1 

7i 
0 
CO 

c 
3 

CQ 

3 

q 
0 , 

3 
0 
3 
!-#» 
ZT 

c 
0 
CO 

0 

t 
0 
CO 
0 

I 
c 
0 
CO 

1 

1 
CQ 
0 
0 
0 

3 
CO 
CO 

0 
CD 
(fl 

i 

> 

i 
CQ 
0 
0 Q . 
0 

3 

q 
0 

c 
0 
CO 

0 

0 
0 

• 

0 
0 
3 

• 0 
c 
c? 
Q. 

3 
D 
OJ 

3 
0 

0 
0 

^̂ 3 

^E*l 

Ii3 

^Bl 

^ ^ M ^ H 

EB 

B**̂ l 

^ • 7 im 

^ H 1 
^Hi 

1 
1 
1 
• 
i^» 1 
HI 
1 
^^^^B • 
1 

ro 



CT H 

i ro rem
aining

 16
 p

 
lidlty, cloud

 covi « ro 
«. ^ 
OJ ro 
3 3 
QL - * 
o a the

 
rw

in
 

Q-S 
CO CO 
•a "5 ro o ndents 

ed. 

QJ 
Q. 
c 
to 
^ 
0 
CL 
^ 
O 

ro 
3 

TJ 

ro - 1 

w 

H 
X 
CT 
OJ 
CO 
ro 
Q . 
1 
o 
o 

• B J . 

0 
cr 
0 
CO 
0 
3 0 

c 
CO 0 
Q . 

5" 

ro 

ro 
3 
r - l -a 
1-4-

^T 
0 
• ^ 

0 
CO 

E 
3 
Q L 

ro 3 
rt-

Cl = ! 
ro xT CO ro va

stm
 

ree
 D

a
 ajority (8

 
y (H

D
D

) 

g ^ 
^ " O 
E ro 
CO 3 
c» Q 
c r § 
0 S-
CO ^^-^ 
0 o 
Q . - f> o S-
3 0 

0 0 
3 ^ 
l l 
S o. ents 

ture
 

Q- 3 
OJ ro 
ff "o pJ o 

3-
c 
CO 
3 " 

CO 

X 
ro OJ 

OJ 

o> 
cB 
CO 

T3 
O 
3 

CO 

::+ CO 

CO 



OJ 
3 

Oi 
CJl 

•H 

ro 
3 
O 

J2-
o 
o 
3 
3 
o 
3 

• < 

$ 
"D 
O 
3^ 
0 
Q. 

•MBB 

CO 
CQ 
0 

^ ^ B 

3 

CO 

o 
3 

OJ 

OJ 
CT 

cB 
3 

0 
• a ^ B f**!— 

CO 

o OJ 
ro 
QJ 
—I 
ro 
cn CJl 

T l 
o 
o 
o 
3 
n 
OJ 
• 1 ^ B 

0 
CO 
C 
CO 
^•IB a 

CO 

3= 
0 
w 

O 
ro 
CO 
•MB a 

c CO 
CO 

ro 

0 
0 
< 
0 

C Q 
0 

•aaas 

CQ 
CQ 
0 

T3 
O 
• • • • a 

3 
«HK 

co' 
• • ^ L 

CXJ 
0 • 

x> H 
O CT 
5 " CD 
^ 3 

^ • • v a 

o 

. ^ - s 

c» 
cn 

TJ 
ro 

1 
!-•• 

O 
—h 

5 
0 
3 
0 
CO 

T3 
O 

cr 0 

CO 
3 
0 

T3 
O 

c 
CO 
3 " 

CQ 
0 
CO 
ai^BB 

3 CQ 
0 
r-l-
• M B 

CQ 
CQ 
0 
- 1 

00 
o> 
0 
CO 

" O 

o 
CO 
0 
CO 

fl) *< 

c -

- a Cp 

(/) t^ 

(Q ( O 



^ $ 

3 =J-
• • • B • ^ ^ ^ ^ ittle

 to
 

dity, cl 

O 3 

i§ 
S 5= 
-•^ CO 

S S 
o . 9? 
5=: Q . 
O CO 
- 1 - • 

^ a - I S B " 1 th
a
t th

e
y a

cco
u
i 

ndspeeda 

- 1 
r i -

ro 
3 

" 5 
ro 
S 
c " 
S 
CO 

fi) 
£ • 

CO 

3 
ro 

co" 

1 
O L 

3^ 
-^ 

o. 

ro 
1 
ro 

§ 
CO 
ro 
CT 
ro 

o 
73 
ro 

0 
3 

^ ^ m a 

3 
OJ 

ro 
CO 

H 
ro 
^ 
ro 
3 
OJ 
• a ^ a 

^ ^ a 

CO 

CAJ 

TJ 
ro 
ro 
3 
f - t -

a 
r - l -

0 

CO 
TJ 
O 

C J L 

ro 

i 
?B 

T3 
O 

0 
^ " 
ZT 
0 
1 - ^ 

3 -
0 
i=i-
3 
O 

m 
CQ" 
ZT 

• a 

0 

3 
I - l * 

o 
" h 

0 

0 
• o 
o 
Q. 
0 

*-+" 0 
C 

H 
• 

QL 

^ 

o 

3 

O 
OJ 

c " 
J2. 
S ' 
•n 

O 
r i -

1 
a 
^ y 

0 
a 

73 
o 
c CQ 

^ 

? 
o 
A-
a 
CO 

CO 
T3 
0 
3 
0 
3 
i - i -

* > « i . ^ ^ 

a 
r- i» 

0 

0 

o 
Q. 
0 
3 
0 
0 
3 
0 
c 
CO 
3 

CO 

CD 
3 

c 

—^ 
cn 
C» 
T 

ro 
CO 

73 

o 
3 CO 

ro 
CO 

m 

ro 



w S o 
CO c g : 
QJ CD CD 

o ^ ro 
< O^ CO 

o «̂  "o 
I CO o 

;:^ ® 3 

^ Q* ro 
" K- 3-

§ I 
c|i 
o 3 
OJ c. 
Q - = 
CO ^ • 
OJ ^ 

ro rt-

ro CO 
rt-CO 
W CD 
ro -^ 
ro ^ 
=3 2 . 
c^ 3-

-n 5 
M ro 
Q.3-. 
- u C O 

o CD 

ro 

• g 

CO 
CO 

ro 
TJ 
O 

CO 

00 
Q 

O 
CD. 
CO 
a ^ B 

c 
CO 

o 
O) 

cn 
-n 
OJ 

cB 
3 
ro 

=r 05 
HBBB H ^ S 

CO 3 
CO E . 
CD ^ 

Eo 

ro -, 
3 ro 

^ o 
S 3 
^ CO 

ro 3 . 

o o o o 
" ^ M B 

ro 
< 
OJ 

J2-
3 
o 

00 
CJl 

TJ 
ro 

3 

NJ 

TJ 
O 

CO 

ro 
CO 

ro CQ 
CD ro 

§ 0. 
Q- 3-

3 " ^ 
CQ 

CO 

ro 
OJ 
CO 

3" 

ro 



Daily Energy (GWh) 

o c j i o t J i o c n o o i o 
A 1 1 1 1 1 1 1-

I 
1 
I 
I 



Dally Energy (GWh) 
CO CO -1^ ^ CJl CJl C3> 
O CJl O Ol O CJl o 

C5) ^ ^ - ^ 00 CD CD 
CJl C3 CJl o cn o 

o 

cn - -

o 

0 

O 

CJl 

CO 
O 



ro 
C7) 
T3 
0 
^^ ^ 
0 
3 
*-^ 

o 
^ 

0 
- 1 

^ 
C3> 
• o 
0 

o 0 
3 
f - t ' 

H 
X 
II 

o 
^ 
cr 
c 
cr 
1 

3 
cn 

CO 
to 
T> 
0 
—1 

o 0 
3 
I - * * 

H 
I 
II 

—v 
- ^ 

cn 
+ 
o 
N> 
X 

to 
G> 

"O 
0 
• ^ 

o 0 
3 
«-#• 

H 
X 
II 

—^ 

cn 
+ o 

a 

X 

3 
•5 

o 

CO 

CO 
• a o 
CO 
0 
CO 

3 
Q! 

O" 
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ABSTRACT 

The pcedkiive abOitiet of NOAA noroali and nntaii« means of 2-30 yean leogai ace tetted Hatittically. 
HeaUng degreMlay (HDD) dau ftom w oorttiem Unhad Sttla ihn are t e ^ 
of prediction (RMSE) tests, nwaa absotota enor (MAE) testt, and t **lica irenua wont** predictor 
nwtbodolosy. MoBte Cario tests urint faiaBd and iiBbiaicd nund)^ 
versus woisr analyscL Rewlto are onriiteiit with past TCKUib in 1 ^ ^ 
is knsih perform better dian ihofter «ven«ias periods Gx predictive p i n ^ ^ 
fisund 10 be towcst for rannins mmn lengOks dkofter ihan AM for the RMSE 
30 yean ttudied. NOAA HIK> normals performed weO alons the enst coast. indieaiiAC a possifale nsioaal 
dUferenoe that requiret more detailed invesiiiation. limitations ofthe liest veiaus wontt" predictor method 
ire discusKd, and It is suflpesied that such a prooednre dmuld not be solely idied oo in deterroininK the 
ofMimum lenilh of predtetion. 

In the middle 1970s, as the em ctf rdativety low 
cost petroleum fiiels quickly came to an end, puUic 
interest concerning fuel usage, conservation and price 
structure increased. The wititen ofthe hrte seventies, 
vM&i bnraght extreme coU to many parts of the 
United States, revealed just bow much of an economic 
burden heating homes could be for consumers when 
unusually severe winters are coupled with h i ^ & d 
prices. The meteondogical parameter which is best 
rdated to heating Aid usage is the heating degree-
day (HDD). 

As one might expect, as ^teigy prices rose so did 
the interest esqntssed by consimier groups and utility 
companies conoeming how the ""normaT dhnate was 
defined, with respect to HDDs. Thus, the tradltioQal 
3(^year normal used by the National (Oceanic and 
Atmoq^heric Administrttion (NOAA) and the Worid 
Meteorological Organization, and the justificatioa for 
its use, came under scrutiny. 

The questioning ofthe definition and qsplicalrility 
of ciunotic nonnals is not a new development Articles 
published in the 1930s and 1940s raised the very 
same questions as those now being dented, although 
attempts at rigorous stati^cal testing woe not gen­
erally attempted until the 19S0s. Examples of the 
earlier discussion of climatic normals indude those 
of Cjî K»me (1935X Mindling (1940) and Landsbog 
(1947). 

When attempting to determine the normal length 
that is best at esthnating fiiture vdues, a question 

wfaidi must be addreaaed is What criterion dumld be 
iised to sdtoct the (^nlmuffl teagth of teocHd? Pievious 
researdiers have used various nsetihods and stetWcs 
in their studieSa However* what they all have in 
conunon is that nmning arithmetic means C ^ M ) of 
varying length R, ending with year J - l» are used to 
predict t h e ^ year's value iJICi), The smaller the o i o r 
£ , where E « {{Xj) - 0 t j - i ^ ) i the better the predic­
tion. The Rurobo' of comparisons poidble (m) for 
each value of n is determined by tiie l e i ^ of the 
entile data record (L) and the maximum nmning 
mean lengtti to be tested [n maxX The tdH&omdiap is 
given by tlw equation m ^ L ^ i n max)a The most 
popidar SUtistic used t o test the predictive abilities of 
running means has been tiie root mean square enor 
(RMSE), or a similar statistic sudi as the mean 
square ernnr ( M ^ ) . The RMSE for a ^ v e a n vahie 
is given by the eqiMtion: 

RMSE - {1/m 2 IXj - t f / . M ) ? } " ' ( la) 

or 

and 
R M S E = = l / i w ( 2 ^ ' * 

MSE-CRMSEj'a 

( lb) 

(Ic) 

In starring various d imalf^)9ci l and iQ^dnAogiad 
parameters, Beaumont (1957), Boger (IS^9X Lamb 
and Changnon (1981) and sauibnan and Dixon (1983) 
have reported lowest RMSE or M S £ vahies for nm^ 
ning means of 15-30 years in kngiha CSourt (1967-
68) repeated that nmning means of 10-40 years gave 

G 1984 American McteoroloiKal Society 
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about the same predictive accuracy v/hca tested using 
the MSE statistia Court's review of Monte Cario tests 
suggested that for many dimatic records of annual 
temperature, progresdve changes in the mean exist 
These changes, whether caused by true climatic fluc­
tuations or by observational or instrumental dianges, 
reduce the optimum length of record to values less 
than th^t which would be expected fit>m a totally 
unbiased random number series. Court also stated 
that stations in the same vidnity tended to yidd 
similar resuhs when tested with the MSE statistia 

Another measure whidi has been used to test the 
ability of various means to predict future values of a 
dimatological parameter is the mean absolute error 
(MAE), which is given by the equation: 

MAE » (i/m) 2 \[(Xj - (X^|^)]| (2a) 

or 

MAE = (1/w) 2 \Bi' (2b) 

The MAE is simply the average ofthe absolute errors 
ibr the m comparisons made for eadi value of ;i. 

Court reported that while the plotted MAE statistic 
versus the length of record reaches its asymptote 
more quickly than the MSE statistic, the two yielded 
similar results. 

The MAE and the RMSE differ in that the RMSE 
is a function of the square of the errors, not ^mply 
the mean of thdr magnitude. Since it is often not 
only desirable to choose a predictor whidi over the 
long nm will give a low average error, but of extreme 
importance to minimize the number of large errors, 
the RMSE statistic has been more popular than the 
MAE in past studies. 

In 1981 Lamb and Changnon (herdnafter LC) 
introduced another method designed to determine 
the optimum length of record. This "best predictor" 
method merely noted which length of record n, 
ending with a given year J, produced the prediction 
dosest to the actual value for the year j + 1 for each 
of the m comparisons. 

This method has some limitations that were not 
addressed at the time. First, most ofthe information 
genonted in the computation and testing of the 
various running means was not used to compute this 
new summary statistic. Only six values of n (S, 10, 
15, 20, 25 and 30) were tested using this analysis 
technique. Thus, only one-snth of the errors com­
puted were presented, those bdng the smallest error 
for each of the m comparisons made. Whether the 
second best predictor was 1% or 100% worse than 
the best was not noted; nor was whidi n produced 
the second best prediction, or the third best, or the 
worst prediction, etc., taken into consid^ation. 

When api^ying this method, we note that the m 
individual best iH«dictions must be distributed among 
ihe number of ;i-vaiues tested. Therdbre, a trade-off 

exists between the number of n-values that may be 
tested and the interpretability ofthe results. 

In thdr summary, LC reported that "five-year 
nonnals were found to most frequently provide the 
dosest estimate of the next year's . . . winter mean 
temperature . . .'* and thereby met their criterion to 
be ". . . considered the best for characterizing the 
recent climate for a given point in time and assessing 
die abnormality ofthe next year." Lamb and (Chang­
non also noted that di^ienoes in condusions drawn 
fiiom results of RMSE or MAE tests and the best 
predictor mdhod exist because". . . five-year nonnals 
tend to possess larger prediction errors when they are 
not the best predictois, than do other normals." 
Prediction erron were also "very huge" when five-
year normals were the best temperature predictors. 

However, since short record lengths, such as five-
year averages, tend to have larger standard deviations 
than longer term averages, it follows that short-term 
averages are also likdy to produce the "worst" pre­
diction most often (defining the n year average i^ich 
was &rthest away fitun the actual value as being the 
worst predictor). 

Results of tests which follow the methodology of 
LC in determining the best predictor are included in 
this paper, as wdl as the resiihs ofthe worst predictor 
tests that follow from this analysis technique, 

2. Procedure 

a. Data employed 

Monthly temperature and HDD data were obtained 
for the 60 winters in the period 1920-21 through 
1979-80 for the six station kxations listed in Table 
I. Northem United States sites with suffidently long 
data records and retotively minor instrument rdoca-
tions w^e selected. Complete HDD records were 
available for three ofthe statiotis. For the remaining 
k)cations, data were reconstructed for winters with 
misangdata. 

Sixty years worth of data were gathered ance it 
was dedded to test running means of length n « 2 
to 30 years inclusive. Since three sets of 30^year 

TABLE I. Locstion of stations used in the statistical evaluation. 

s a a s ^ ^ ^ = 

Station 

Cario. minois 
Cincinnati, Oido 

Abbe Observatory 
Marquette, Michigan City 

Office 
New York City, New Yoric 

Central Park Observatory 
Faricersbuiv. West Virginia 
Trenton. New Jersey 

Latitude 
(N) 

37'Off 

i9*Gy 

46»34' 

40*47 
39M6' 
40M3' 

Longitode 
<W) 

89*Kr 

84*31' 

87«24' 

73*58' 
81*34' 
74*46' 
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nonnals had been issued by NOAA (each valid for a 
decade), m (the number of comparisons possible) 
equals 30. The nonnals were used such that the 
normal based on the period 1920-21 to 1949-50 was 
used as the predictor for the ten winters from 1950-
51 through 1959-60, and so on. Given m = 30 and 
n max = 30, L must then equal 60 years. 

b. Twelve month HDD—monthly temperature rela­
tionships 

lo the United States, HDDs are computed on a 
daily basis, iising the equation 

H D D « 6 5 - f , 

where r is the daily mean temperature measured in 
degrees Fahrenhdt. It follows that winter monthly 
temperatures should be strongly related to 12-month 
HDD totals. To determine the magnitude of tiiis 
relationship, linear correlations of HDD totate and 
winter temperatures were computed in this study for 
each of the six locations for the last 30 years. This 
was done to determine how well HDD totals could 
be approximated by monthly temperature sums, since 
many stations have longer temperature records than 
HDD records. 

In computing these correlations we note three ways 
of defining winter temperature; mtmdy, the sum of 
the three monthly mean temperature December-
February, the sum ofthe five mean monthly tei^per-
atures November-March and the stun of all months 
with mean monthly temperatures below 50 degrees 
Fahrenhdt The /^-squared statistics are found in 
Table 2, as axe the increases in the percentage of 

exfdained variance of the longer period averages 
compared to the three-month cumulative tempCTa-
tures. 

Reconstructions for the period 1920/21-1928/29 
were made for the Marquette and C^iro stations 
vt^ag least-squares i^ression equations derived during 
the procedure which produced TaUe 2. 

The method of reduction to standard series (Brodcs 
and Omitbers, 1935) was used to reconstnut HDD 
data for the NYC Central Park location fixmi the 
NYC Battery Park station data. During the .24 year 
overlap period. Central Park averaged 50 .or more 
HDDs per 12 month period than the Battery Park 
station. The relationship,'Central Park » Battery Park 
+ 50, was used in the reconstruction d'the 10 missing 
HDD totals. 

The reduction to standard series was also used to 
reconstruct 1978-79 HDD data at Marquette. Eigh­
teen years of overlap between Marquette and Chatham 
Experimental Farm data produced the equation: 
Marquette ~ Chatham - 271 HDDs, which was used 
to estimate the missing value. 

c. Testing cf heating degree-day normals 

Ck>mputer programs were run, using the 60 years 
of HDD totals of each of the six stations as input, 
which computed the RMSE and MAE statistics for 
runiung means of l e i ^ 2-30 years,>as weD as for 
the NOAA normals. The lower the RMSE, or MAE 
value, the better the predictive ability. For the reasons 
listed earlier, the RMSE will be discussed and rdied 
on more than the other statistics exhibhed in seeking 
to determine the optimum predictor of HDD totals. 

TABLE 2. Condation between seasonal heating degree days (July^une) and cumulative winter lempeiatuns of varying lengths 
for the period 1950/51 through 1979/80. 

Location 

Cairo. IL mnin HDD - 3909 

andnnati, OH (Abbe) mean 
HDD «= 4949 

Marquette, Mlf mean HDD - 8411 

New York Qty. NY (Central Park) 
mean HDD ^ 48S7 

Pariceisburg. WV mean HDD - 4920 

Trenton, NJ mean HDD = 4965 

Months 

Dec.-Fcb. 
Nov.-Mar.*. 

•Dec.-Feb. 
Nov.-Mar." 

Dec-Feb. 
Nov.-Mar. 
bet-May* 

Dea-Feb. 
Nov.-Mar.* 

Dec-Feb.' 
Nov.-Mar.* 

Dec-F^ . 
Nov.-Mar.* 

R 

-0.BI5 
-0.954 

-0.862 
-0.939 

-0.685 
-0.835 , 
-0.942 

-0.846 
-0,927 

-0.916 
-0.946 

-0.863 
-0.927 

RSQ 

0.664 
0.911 

0.743 
0.882 

0.469 
0.697 
0.887 

0.715 
0.859 

0.840 
0.896 

0.744 
0.860 

ExpUmed 
variance increase (%) 

24.7 

13.9 

22.8 
41.8 • 

14.4 

5.6 

11.6 

* Indicates that the period coincides with all months with mean monthly temperatures of <50*F. 
t For Marquette, Mich., a 28-year period was used in computing the conefattians (1950/51 t h i o i ^ 1977/78) 4hie to a discontinuous 

fccord as of Jan., 1979. 
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A procedure dedgned to investigate the questions 
raised concerning the methoddogy of LC in testing 
for the best prectictor, was run for eadi station. The 
best predictor of a given HDD totd was defined 
exactly as in the LC study; namdy, that n-value (5, 
10, 15, 20, 25, or 30) which produced the prediction 
dosest to the observed value for each ofthe m years 
tested. This analysis was taken one step further by 
defining the predictor that was most often the farthest 
from the actual value as bdr^ the woist predictor. 

Two Monte Orio simulations were perfonned to 
yield more information concerning the characteristics 
inherent to the best versus worst methodok)gy. The 
first Monte Cario simulation condsted in executing 
the best versus worst analyas on 3000 separate data 
records of 1(X) random numbers. The random num­
bers had a mean of 5000 and a standard deviation of 
375 (values typical of HDD data records for many 
regions of the United States). Since n max ~ 30 and 
L - 100, the numb^ of comparisons (m) made per 
trial equaled 70 for each ofthe 3000 trials. Therefore, 
over the dx n-values tested, 210000 "best" and a 
like number of *Vorst" predictions were distributed. 

The second Monte Clario test attempted to mimic 
better the types of data records encountered in di-
malologicd work. As noted previously, Court's review 
of Monte Carlo simulations suggested that for annual 
temperature data, changes in the mean occur over 
time. Following this concept, the mean ofthe random 
numbers within the 3000 separate simulated data 
records was varied. For each simulated l(X)-year data 
record, the mean value ofthe distribution fiom which 
the first 25 random numbers were drawn was arbi­
trarily set to be 4900, white the mean was 5100, 
4950, and 5050 for the second through fourtii quarters, 
re!3>ectivdy. These dianges in the mean are an attempt 
to simulate the fluctuations that might be foimd in 
dimatological records of HDD totals 100 years in 
length. 

Monte (^ario simulations were also performed in 
which random numbers drawn fiom eadi ofthe two 
distributions outlined here were used as input for 
RMSE and MAE analyses. Again 3000 sets of 100 
numbers were drawn from each distribution. 

Some caution must be exhibited in reviewing results 
of optimum length of prediction investigations. A 
possiUe d^iendence of optimum length of i»ediction 
•results on the time period bdng investigated has been 
borne out by Sabin and Shulman (1984). Using the 
RMSE statistic to study temperature and predpitation 
data, we observed that the parameter m in equation 
(1) was of approximately equd importance as n in 
describing the variation of the RMSE. This may 
indicate that during different periods, difierent n-
values perfisrm best as predictors, showing that di­
matic variations occur on different time scales; this 
can confound attempts to determine the "true" op­
timum length of prediction. These results could also 

be interpreted as indicating that data records longer 
than those presentiy availaUe will be required before 
the approximate optimum n-vdue may be determined 
with some confidence. 

3. Resdts and discnssiott 

a. Heating degree-day (HDD)~monthly temperature 
corrdations 

The results of o^relating 12 month seasonal heating 
d^ree-day totals with winter temperature sums appear 
m Table 2. For the stations tested, the common 
practice of using December, January, and February 
temperatures to define the rdative severity of winters 
is inferior to longer temperature sums when heating 
fuel usage (as approximated by HDDs) is the paiam* 
eter of concem. From these results, two things seem 
apparent 

1) Past studies which explored the optimum tengtb 
of record for indi^dual winter months or three-
month temperature sums cannot necessarily be as­
sumed to represent attequatdy the optimum length 
of record for heating fud usage data records. 

2) For locations at which long HDD data records 
don't exist, but suffidently long temperature records 
do exist, optimum length of record tests run on the 
sum of monthly temperatures with means bdow 
50°F should yield results most similar to those of 
actud HDD records; 

b, Monte Carlo test results 

Resdts ofthe two Monte Cario tests performed to 
examine charactoistics inherent to the methodology 
of LC appear in Tables 3a-b. The distribution ofthe 
21000 comparisons of best and worst predictions 
are exhibited dong with the mean percentege occur­
rence over the 3000 trials. Each error int^val (EI) 
was computed as two times the standard deviation of 
the corresponding 3000 individud trial percentages. 
The numbers in the A percent column are dmply 
the percent best minus the percent worst for the given 
R-values. Negative scores in^cate that, of the six 
vdues tested, runnii^ means of that length n are 
more likely to yiekl the largest error of prediction 
than the smallest 

In both Monte Cario dmulations, the five-year 
running averages were dosest to the value being 
predicted more ofien than any other n-year average 
tested, and conastent with the results of LC. Having 
only computed the best predictor results, LC con-
duded that five-year running means diould be used 
in tjredictors of future dimatic parameters and heating 
fud usage. However, as was hypothesized eariier in 
this paper, five-year means also were found to be the 
most likdy to have the laigest prediction error, in 
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TABLE 3. Monte Cario tests of **best versus worst** prediction methoddogy. 

V0UAfE23' 

a) For random numbers with mean « 5000 and standard deviation * 375 (number of trials *= 3000, each trial*s record lengUi - 100). 

Best Worst 

JV 

s 
10 
15 
20 
25 
30 

No. 

59.486 
36.014 
27.000 
23.811 
24.385 
39,304 

% 

28.3 
17.1 
12.9 
U.3 
11.6 
18.7 

EI 

±9.9 
±8.4 
±7.5 
±7.8 
±7.9 

±10.0 

Natr iab 

82399 
37,062 
24.057 
19.120 
18.390 
28.972 

% 

39.2 
17.6 
11.5 
9.1 
8.8 

13.8 

a 
±11.7 
±8.5 
±7.9 
±7.4 
±6.7 

±12.7 

A% 

-10.9 

-as +1.4 
+12 
+2.8 
+4.9 

b) For random numbers with varying mean (49(X>. 5100, 4950 and 5050 for tirst through fburth quarters respectively) and standad 
deviation - 375 (number of trials - 3000. each record length - 100). 

5 
to 
15 
20 
25 
30 

60,296 
36.586 
26,362 
21.838 
21,443 
43,475 

28.7 
17.4 
12.6 
10.4 
10.2 
20.7 

±9.9 
±8.6 
±7.4 
±7.7 
±7.5 

±10.0 

77,649 
34338 
21,947 
17.544 
18.586 
39,936 

37.0 
16.4 
10.5 
8.4 
8.9 

19.0 

±11.7 
±8.6 
±7.9 
±7.2 
±6.7 

±15.8 

-8.3 
+1.0 
+4.9 
+1.3 
+1.3 
+1.7 

fact, over the two Monte Cario tests run, negative A 
percent scores occurred in only 3 ofthe 12 cat^ories. 
These n^ative scores occurred for the five- and ten-
year nmning means in the first Monte Cario test, and 
for n - 5 in the test in which the mean varied each 
quarter. 

When the mean percentage of best (worst) predic­
tions per trial are conddered along with thdr corre­
sponding error intervals, those n-vahies whose Els jdo 
not overiap can be said to have significantiy difi^ent 
mean percentage occurrence of best (worst) predictions 
per I0(^year dmulated data record and m » 7 0 
comparisons, at roughly the 95 percent confidence 
level. For both Monte Cario tests, none of the mean 
best percentages for any n-value is significantly better 
than any other at the 95 percent confidence level. 
However, for the worst prediction categories there 
are significant di^rences. In the constant mean test, 
the n = 5 percentage is s^nificantiy h ^ e r than those 
of all other n-vdues. For the variabte mean test, the 
n = 5 mean worst percentage is significantiy higher 
than those for n >» 10-25, but not n "= 30. 

Keeping in mind the limitations of usir^ only six 
n-vdues and discarding mudi data inherent in this 
methodology, we can glean some information firom 
the two Monte Carlo tests. Using the A percent 
parameter as a gross measure of skill, one can condiute 
that five-year runiung means are not desirabte if 
HDD records exhibit means and standard deviations 
such as those outlined in these tests. Should HDD 
records approximate random numbers about a con­
stant mean over time, running ixieans of long lengths 
would be expected to perform wdl. However, if HDD 
tecords ê diitHt changes over time ofthe types q)edfi6d 
in the second Monte C ârlo test, running means of 15 

years in lengtii m ^ t be considered to be a better 
predictor of future HDD totals. 

Figure 1 exhidts the resdts of the two RMSE 
Monte C ^ o tests. The RMSE in simulations with a 
constant mean continually decreases with inoeasing 
n-vdues. In the tests with varymg mean vdues, the 
minimd RMSE is found between n-vdues of 22 and 
24 years. The standards deviations ofthe RMSEs for 
R-values of 10 through 30 were in the range <^ 33 to 
40 HDDs over tiie 3000 trials. 
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Fto. I. Monte Carlo ifsutts of root-mean-squarc enor ofpreifiction 

tests as a function of running mean length. Open circles mpiesem 
resuhs of constant mean test; solid line s^moits lepceMBt resuHs 
of varying mean test' 
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c. Prediction ability tests using station data 

Hgures 2a-f show that, as in many past studies, 
few dear-cut condudons can be made that are valid 
for all locations tested. 

In Table 4, it is shown that for the n-vdues of 2-
30 indudve, the smallest RMSE (best prediction) 
length was found to be in the 20s at all locations (as 
in the Monte Cario test with varying means). The 
hugest RMSE vdues were for n-vdues of between 2 
and 14. These results are o(msistent with previous 
studies. 

The patterns of the plots of RMSE versus n-vdue 
for Cairo and Cindnnati Abbe Observatory are quite 
sinular, and to a lesser extent so is the dsrta for 
Parkersburg. Such results agree with Court's obser­
vations that stations in the same region tend to yidd 
similar results in RMSE analyses. 

The RMSE perfonnance of the NOAA normals 
varies widely over the six stations tested. In generd, 
NOAA normals performed better in the east (NYC 
and Trenton) than in the Ohio Valley. Part of this 
difference could possibly be traced to the procedure 
used by NOAA to fc^mulate NOAA HDD nonnals. 
The normals are not merely 30-year averages. Instead, 
empirically derived relations are employed whidi*)ise 
monthly temperature statistics fbr all months to yidd 
typicd monthly HDD values. It couki be tfâ t the 
method chosen for use at all stations in the Umted 
States is more valid in the New Jersey, New York 
area, than in the Ohio VaUey. 

It is particulariy notable that the NOAA nonnals 
outperformed all n-vdues tested at Trenton and 
NYC; according to the RMSE statistic 

The lowest MAE vdues were observed to occur 
for lower n-vdues than was the case fbr the R M ^ 
statistic at five locations (Figs. 3a-f). Specifically, the 
Ipwest MAE scores were for n-vdues of 4 (Ondimati, 
New York Qty), 5 (Parkersburg, TrentonX 11 (Cairo). 
23 (Marquette). C^ombining the results of MAE and 
RMSE andyses leads to the observation that, while 
running mean lengths shorter than 15 years usually 
yidded the lowest average error, n-vdues greats than 
20 consistentiy minimized the squares ofthe errors. 

Inspection of the results of the best versus worst 
niethodology reveals that at five ofthe six locations, 
piredictions using n - 5 years of data produced the 
smallest error more often than the other R-vahies 
tested (Rgs. 4a-f). This was expected from LC's 
andyses, and from the Monte C ^ o dmulations 

di^^yed previously. At all six locations the n *« 5 
predictions were dso most often the fiirthest away 
fipom the predictand, as was hypothesized and dmup 
lated in the Monte Cario tests. 

The resdts for NOAA normals in the best versus 
worst metiioddogy shown in Figs. 4a-f were calculated 
after the results for the six n-vdues were tabulated. 
So, if a NOAA ni^md gave a lower enor than tl:^ 
best n-vdue error, it was noted. Likevrise, for the 
worse error designation, when the NOAA normd 
produced an error greats than the others, it was 
tebulated. This did not cha i^ the results f<» the six 
n-vdues, which still sum to 30 ft»: each station and 
error type. 

Over aU locations, the NOAA normals performed 
fiuriy wdl usu^ the best versus worst compaitons. 
In 34 ofthe 180 cases, the NOAA normd was better 
than an n-year nmning mean isedictions, D îite 26 
times it had the largest error. 

: Valid condusions conceniing the optimum length 
of prediction can best be made by the andysis of red 
data, and by using Monte Oulo simulations in ad-
dressii^ this problem. Results obtained udng red 
dida from a limited number of locations can be 
misleading due to random varialnlity in sudi results. 
This varial»lity is evident in the rdativdy large 
standard deviations fbund in Monte Cario tests of 
these statisticd procedures. However, Monte C^̂ rio 
experiments atone cannot be relied on to answor 
questions conceniing the optimum length of incdic-
tion, since red data do not exactiy fit tbeoreticd 
distributions. 

In this ttiquiry data fiom dx stations and a Ivlonte 
Cario simuhtfion udng varying means both indicated 
that RMSEs are mimmized for n-vdues in the low 
20s. The varidnlity of RMSEs for given n-vdues 
show that there is httie dififer^ce in Ihe predictive 
abilities of n-vdues of 10-30 years. 

Lamb and Changnon's ""best predictor^' method 
has been shown to im)duoe results easier to intnpret 
than RMSE analyses, but the method is linuted in 
that mudi of the infonnation ccmtained in the data 
records can be ignored. 

Possible regiond di&rences in the NOAA HDD 
normd predictive at»lities were indicated firom results 
at the ^ sites examined. Further studies using data 

TABLE 4. Running mean length n with the lowest and highest root-mean-square enor values at six statiims. 

Cairo Cincinnati Maiquette New Yoric ( ^ ParloTsburg 

n-Value of lowest nnse 23 27 23 23 23 
ff-Value of highest rmse 6 6 2 2 6 

23 
14 
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FIG. 4. Best versus vnrst |»e£ctor methodology resuhs for NOAA normals and for runnina means 
of 5, 10. IS, 20. 25, and 30 yean in length (station ktten as m F«. 2}. 
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FIG. 4. iContimud) 

horn a greats number of locations could show if this 
r ^ o n d difference does truly exist 

Cleariy, carefiil tlu>ught must be given to selecting 
which criterion shodd be used to detemtine the 
normd lengtii with predictive dnlities most i^ypro-
priate for tte i^oblem at hand. C:ombining the results 
of this inquiry and previous inve^gations leads to 
tiie following observations. 

• If one sedcs to minimizg the avoage prediction 
error over a numb^ of years, the MAB statistic is 
the most api»opriate test and 10- to 30-year nonnals 
generally have performed be^ in tests udng both red 
data and random number series. Tests utilidng cti-
matic data records suggest that averages as short as 
five years m tengtb perfi>nn as wdl as longer averages 
at some locations, based on the MAE statistic. 

• If a more conservative approach is cdled fbr. in 
which over the long term it is dedrabte to nuninuze 
the occurrence of huge j^ediction OTOTS, the RMSE 
statistic is the aiterion of <SiCHce. Most inquiries 
using this test, pdnt to runrung mean lengtiis of 15-
30 years in kmgth as bdng the optimum normd 
l e n ^ . Monte Cario tests eq>edally si^gest that nor­
mals less than ten years in tengtii diould be viewed 
with some dwptidsm if minimizing the sqtuue of the 
rarors is deshd^. 

• Lamb and Changnon's "best predictor^ sppmadi 
is appropriate in cases when the magnitude of the 
prediction error is not of great concran. This method. 

used in its sin^dest form, is most swtal^ for im)hlems 
in whidi it is the aim to'Svin" witii die best prediction 
most often, and of tittie or no interest of how bad 
tiie "losses" are. 

• The feet that HDD data do not r̂ îresent a 
continuous, stationary time series with a constant 
mean, variance, dcew îfiss, and so on, is the underiymg 
reason fin- the ambiguity m the results of all such 
inquiries using red data. In practice, dhnatic variation 
on all time scales aiui inhomogendties di» to observer, 
instrument, and mioodimatdogicd changes lead to 
nonhomogeneous data records. It is quite pos^bte 
that the limiting fiictors that reduce the optimum 
lengtii of prediction bdow 20 years at some locations 
are the changes in instrumentation and in the envi­
ronment surrounding the station, and not large or 
regiond scde climatic changes. 

Not until seasond temperature forecasts witii suf-
fident lead tim^ show inoeased levds of ddU and 
reliability than at present, wiH normals be tess rdied 
on as predictors of future environmentd conditions. 
The results isesented hordn using HDD data agree 
with results of various joast studies that pdnt to the 
use of normds based on 10 to 30 years of data as 
bdng the most evident way of defining the dimate 
for predictive purposes. 
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