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ATTORNEY GENERAL‘S RESPONSES TO DATA REQUESTS OF 
OWEN ELECTRIC COOPERATIVE, NC.  

CASE NO. 2011-00037 

WITNESS RESPONSIBLE: 
Glenn Watkins 
Page 1 of 2 

QUESTION 1: 

With regard to the Attorney General’s Prefiled Testimony of Mr. Glenn A. Watkins 
(hereinafter ”Watkins testimony”), Page 2, Line 26-27, and Page 3, Lines 1-3, wherein he 
states: 

a. ”Owen’s proposed Residential Schedule I rate design directly conflicts with 
sound economic principles.” Please explain how this rate directly conflicts with 
sound economic principles when Economic Principles state that in a natural 
monopoly (one with economies of scale such as Owen), pricing is where price 
equals average total cost (ATC), not when price equals marginal cost. This is 
because when price is equal to marginal cost, losses can occur. Zn the rate design 
proposed, the customer charge is the average total cost of providing basic service 
and any charges above that is the cost of providing kwh’s. How is this not 
sound economics? 

b. Long established rate making policy (volumetric based) has not encouraged 
conservation to any large degree. Given this, does Watkins agree or disagree 
whether the current rate making policy needs to be altered? Why or why not? 
1) In an ever-changing world, does reevaluating and possibly changing the 

methods of old not lead to new innovations and efficiency and possibly a 
new outcome? 
Does Watkins contend he is qualified to say that without a doubt, altering 
the long established rate making policy will not lead to a better financial 
situation for an electric utility because it will not have to rely on energy 
sales for financial stability? Why or why not? 

c. What qualifications does Watkins have to say what is or is not in the public’s best 
interest? 

2) 

1) Economic principles make behavioral assumptions that we are rational 
decisions makers. Please provide studies supporting Watkins contention 
that such a rate plan is not in the public interest. 
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ATTORNEY GEIXERAL‘S RESPONSES TO DATA REQUESTS OF 
OWEN ELECTRIC COOPERATIVE, INC. 

CASE NO. 2011-00037 

WITNESS RESPONSIBLE: 
Glenn Watkins 
QUESTION 1 
Page 2 of 2 

RESPONSE: 

a. Please refer to Mr. Watkins direct testimony, page 6, line 1 through page 9, 
line 15. 

b. Objection, argurnentative. Without waiving this objection, this request is 
predicated on an argument. Mr. Watkins does not agree with this 
argument, therefore, the remainder of the request is moot. 

1) The request is too broad, general and vague to provide any 
meaningful response. 

There are many factors influencing a utility’s ”financial situation” 
including management effectiveness, capital structure, dividend or 
capital credit payouts, the need and uncertainties of growth, 
infrastructure replacement, and economic climate, regulatory 
policies and directives, etc. However, all else constant, Mr. Watkins 
would agree that if a regulatory comsnission were to guarantee a 
utility’s revenue collection through unavoidable fixed monthly 
charges, the utility’s risk would be reduced which would then add 
to the utility’s ”financial situation.” Similarly, if a regulatory 
Coinmission established rates that provide a rate of return above 
the risks confronted, the utility’s ”financial situation” would also be 
improved. 

c. Please see Mr. Watkins testimony, page 1, lines 14 through 30, and his 
Schedule GAW-1. 

1) Please refer to Mi. Watkins entire testimony. 
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ATTORNEY GENEIIAL‘S RESPONSES TO DATA REQUESTS OF 
OWEN ELECTRIC COOPERATIVE, INC. 

CASE NO. 201 1-00037 

WITNESS RESPONSIBLE: 
Glenn Watkins 
Page 1 of 1 

QUESTION 2: 

With regard to Watkins testimony, Page 3, Line 9, wherein he states: 

a. 

RESPONSE: 

a. 

”Owen’s proposed rate changes for its residential customers charges are 
not revenue neutral.” How is it not revenue neutral for this rate class? 
Provide calculations to support your position. 

As clearly indicated in Mr. Watkins’s testimony on page 3, lines 5 through 
17, he does not claim that Owen’s rate design proposal is not revenue 
neutral on a total Cooperative basis, but rather, is not revenue neutral for 
all customers as explained in his testimony. 

3 





ATTORI\TEY GENERAL'S RESPONSES TO DATA REQUESTS OF 
OWEN ELECTRIC COOPERATIVE, INC. 

CASE NO. 2011-00037 

WITNESS RESPONSIBLE: 
Glenn Watkins 
Page 1 of 1 

QUESTION 3: 

With regard to Watkins testimony, Page 3, Lines 22-26, please provide the nmerical 
increase or decrease and the corresponding percentage differences for residential 
consumers in an annual bill for users on 100 kwh increments from 800 kwh to 2800 
kWh. 

REEPONSE: 

Mr. Watkins has not conducted the requested analysis. Owen is capable of 
calculating bill impacts based on its own proposal. 

4 





A7"1'ORNEY GENERAL'S RESPONSES TO DATA REQUESTS OF 
OWEN ELECTRIC COOPERATIVE, INC. 

CASE NO. 2011-00037 

WITNESS RESPONSIBLE: 
Glenn Watkins 
Page 1 of 1 

QUESTION 4: 

With regard to Watkins testimony, Page 3, Line 28, where Watkins references the 
testimony of Mark Stallons, please identify the page and line number where exact quote 
or quotes were made. 

RESPONSE: 

Page 4, Q. 15; 
Page 4, Q. 16; and, 
Page 4, Q. 17. 
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APORNEiY GENEML’S RESPONSES TO DATA REQUESTS OF 
OWEN ELECTRIC COOPERATIVE, INC. 

CASE NO. 2011-00037 

WITNESS RESPONSIBLE: 
Glenn Watkins 
Page 1 of 2 

QUESTION 5: 

With regard to Watkins testimony, Page 4, Lines 10-29, wherein he states: 
That ”Virtually every electric utility in the nation relies upon a rate 
structure that is overwhelmingly volumetrically based. Indeed, for 
decades the pricing structures of electric utilities have been largely 
volumetric based. This industry has remained not only financially viable, 
but has grown and prospered throughout the Country under volumetric , 

rates for decades and continues to do so.” 
1) Does Watkins agree, then, that the electric industry should continue 

to follow this historical rate structure based on volume in the 
current era of increased pressure for energy conservation, 
efficiency, environmental concerns, EPA rulings and declining 
disposable income so to stay viable, grow and prosper? Why or 
why not? 
Does Watkins believe volumetric sales should be the goal of electric 
utilities? If not, how should the rate structure be designed so that 
the Cooperative stays prosperous and viable as a going concern? 
Please support you answer. 
Does Watkins agree that frequent rate case increases are the most 
efficient tool to achieve reasonable margins for the Cooperative? 
Why or why not? 
Does Watkins believe that frequent rate case increases are the 
proper approach to minimize Cooperative’s costs, increase member 
satisfaction, and to uphold Cooperative principles? Why or why 
not? 

Why do you believe that Owen is unique in its approach in this case when 
there have been several studies advocating a higher customer charge? Is 
Owen not following current best practices as sighted in attachments to 
Owen’s response to Question 2 of the Coinmission Staff‘s Second 
Information Request? If no, then explain which ”best practices” are not 
being followed. 

a. 

2) 

3) 

4) 

b. 
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ATTORNEY GENERAL’S RESPONSES TO DATA REQUESTS OF 
OWEN ELECTRIC COOPERATIVE, INC. 

CASE NO. 2011-00037 

WITNESS RESPONSIBLE: 
Glenn Watkins 
QUESTION 5 
Page 2 of 2 

RESPONSE: 

a. 1) 

3) 

4) 

Yes. Please refer to Mr. Watkins’ entire testimony. 

Mr. Watkins is unsure of the question as it relates to a ”goal.” 
However, Mr. Watkins is of the opinion that a pricing structure 
based predominately on volumetric pricing is in the best public 
interest and should be maintained. Please see Mr. Watkins’ entire 
testimony for the reasons. 

Objection, relevance. The question as posed exceeds the scope of 
Mr. Watkins’ testimony and the issues presented in the instant case. 
Without waiving this objection, the question is impossible to 
answer as there are a multitude of factors that give rise to the need 
for rate cases and these factors vary on a case by case basis. 

Objection, relevance. The question as posed exceeds the scope of 
Mr. Watkins’ testimony and the issues presented in the instant case. 
Without waiving this objection, does not agree. The ratemaking 
regulatory process itself has nothing to do with a cooperative’s 
ability to minimize costs, or change member satisfaction. It is not 
understood what is meant by the ”uphold[ing]” of a cooperative’s 
principles. 

b. Mr. Watkins has not claimed that Owen is unique in its approach in this 
case. Indeed, several utilities (primarily natural gas) have proposed 
largely fixed rate structures around the country. Mr. Watkins is of the 
opinion that a rate structure comprised heavily on fixed charges does not 
constitute ”best practices.” Please see Mr. Watkins’ entire testimony as to 
the reasons why. 

7 





ATT'ORNEY GENXRAL'S RESPONSES TO DATA REQUESTS OF 
OWEN ELECTRIC COOPERATIVE, INC. 

CASE NO. 201 1-00037 

WITNESS RESPONSIBLE: 
Glenn Watkins 
Page 1 of 1 

QUESTION 6: 

With regard to Watkins testimony, Page 5, Lines 8-12, wherein he refers to "the laws of 
physics dictate." Please cite law of physics referred to in his testimony and state how 
do the laws of physics impact economic theory and pricing based on marginal costs or 
electric appliance efficiencies? 

RESPONSE: 

The statement is general in nature and is self explanatory. Please also refer to 
Mr. Watkins testimony, page 5, lines 1 through 8. The laws of physics impact 
economic theory and pricing based on the demand for a product or service and a 
firm's production (cost) function. 
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ATTORNEY GENERAL’S RESPONSES TO DATA REQUESTS OF 
OWEN ELECTRIC COOPERATIVE, TNC. 

CASE NO. 2011-00037 

WITNESS RESPONSIBLE: 
Glenn Watltins 
Page 1 of 1 

QUESTION 7: 

With regard to Watkins testimony, Page 5, Lines 1-27, wherein he refers to the increased 
efficiency gains offset with the increased use of electric devices, does he believe that 
consumers will reach a point where the price of electricity will switch from inelastic to 
elastic? Why or why not? 

a. Does Watkins believe we are going to quickly approach this price point 
since the price of electricity is forecasted to increase exponentially in 
Kentucky over the next few years due to environmental regulations and 
standards? 
When this price point is met, does Watkins believe usage will decline and 
could potentially damage the financial stability of Owen? If so, are costly 
and frequent rate increases the solution to offset the financial loss? If it is 
not, what does he believe is? 

b. 

RESPONSE: 

7. No. While economic theory tells us there is a point (price) along demand 
curve in which the price elasticity of demand will change from inelastic to 
elastic, it is generally agreed that the demand curve for electricity is so flat 
(at least for residential and cornmercial consumers) that the inflection 
point is beyond any range of reasonable probability. As such, the demand 
for electricity is universally considered inelastic. 

a. Please see response above. 

b. Please see response above. 
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A’ITORIC\TEY GENERAL’S RESPONSES TO DATA WQUESTS OF 
OWEN ELECTRIC COOPERATIVE, INC. 

CASE NO. 2011-00037 

WITNESS RESPONSIBLE: 
Glenn Watkins 
Page 1 of 1 

QUESTION 8: 

With regard to Watkins statement on Page 5, Line 9, ”that electric appliances have 
largely reached a point of diminishing efficiency gains” 

a. Has Watkins considered the impact of smart appliances and home energy 
networks in automated energy efficiency improvement in the appliance 
area? 
If so, what is Watkins’ opinion regarding the potential impact of smart 
appliances and home energy networks on household energy efficiency? 
Has Watkins considered the impact of pre-pay metering technology and 
the 12% improvement in energy efficiency claimed by utilities utilizing 
pre-pay system? 
Does Watkins have any measured opinion in regards to whether home 
energy networks combined with smart appliances would yield similar 
12% energy efficiency improvements? 

b. 

c. 

d. 

RESPONSE: 

a. Yes. 

b. It is Mr. Watkins understanding that so called ”smart appliances” and 
”home energy networks” will increase appliance efficiency and that these 
efficiency gains will vary by appliance. Energy savings realized will 
depend on saturation and consumer use of specific appliances. 

C. No. 

d. No. 
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ATTORNEY GENERAL’S RESPONSES TO DATA REQUESTS OF 
OWEN ELECTRIC COOPERATIVE, INC. 

CASE NO. 2011-00037 

WITiW3SS RESPONSIBLE: 
Glenn Watkins 
Page 1 of 1 

QUESTION 9: 

With regard to Watkins testimony, Page 5, Line 12, wherein he states that ”it is highly 
unlikely that Owen’s Residential customers will significantly reduce their total 
electricity consumption to any material degree in the next several years”. 

a. Please provide support of this statement in the form of published studies, 
analysis, programs, or evaluations. 

RESPONSE: 

a. Residential energy usage per capacity has continued to rise consistently 
since World War IT. As Americans (including Owen’s ratepayers) 
continue to use more and more electric devises with more frequency, this 
trend is expected to continue. Please also see the attached studies: 

”Changing Trends: A Brief History of the Household Consumption 
of Energy, Water, Food, Beverage, and Tobacco” (Attachment 1); 
and, 

”Regional Differences Into Price Elasticity of Demand for Energy” 
(Attachment 2). 
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Changing Trends: A 

Rick Diamond nizd tlzrn Moezzi, Eaivreiice Berkeley Natioizal Laboratory 

Cali aii historic analysis of consumption patterns of different commodities in  tlie U S .  
shed liglit on tlie consumption of energy used in homes aiid passenger cars? Cali a review of past 
policies to reduce or change coiisuinption patterns provide insight or guidance in developing new 
policies for reducing eiiergy use? In order to better uiiderstaiid energy conservation policies, we 
take a brief look at tlie history in tlie US of consumption of different commodities, including 
residential energy, passenger car, household water, food, beverages and tobacco. While current 
policy inalters appear reluctant to pursue strategies to reduce absolute energy consu~nption, there 
is a long history of goveriiiiient efforts to influence consuinption of other commodities, through a 
variety of iiieaiis, e.g., prohibition, exhortation, subsidy, regulation, aiid taxation. By reviewing 
the trends in historic coiisumptioii we see examples of wliere policy has led to increases aiid 
decreases in  consumption, suggesting parallel strategies for promoting tlie long-term 
conservation of energy. 

We start by looltiiig at historical coiisuiiiptioii data and ask questions about tlie social and 
political forces that have led to increases aiid decreases in consumptioii. In iiiany cases the 
historical data have been difficult to characterize, due to changes in definition, gaps in data 
collection, and inherent bias in tlie data due to private interests providing “public” data, e.g., 
USDA data on food consumption is supported by several powerful food industries. We look 
briefly at tlie historic trends in liousehold aiid per capita consumption of eiiergy and water, and 
also at food, beverages, aiid tobacco, products that have beeii tlie subject of social aiid political 
experiments in promotion, curtailmeiit aiid conservation. And wliile we raise inore questioiis than 
we answer, we feel tlie approach of asking questions to be fiuitful in giving us insights in where 
to focus our attention in looltiiig at policies that can lead to reduction in energy consumption. 

atterns of Consumption- 

Electricity & Gas 

We’ll start with historic US primary energy consumption from 1949 to 2001 (Figure 1). 
In 1949, U.S. energy use per person stood at 215 inillioii Btu. The rate of consumption generally 
increased until tlie oil price shocks of tlie mid-1970s and early 1980s caused tlie pattern to 
reverse for a few years. Following a gradual increase from tlie mid 1980s, tlie rate fell 4 percent 
frOlll2000 to 2001. 



Figure 1. US Primary Energy Consumption, Total (Quads) and 
Per Capita Consumption (MBtuIeap) from 1949 to 2001 
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Such a figure invites several questions: Did per capita energy use increase froin 1949 to 
1973 due to bigger houses a i d  cars, iiiore appliances, inore appliance usage, more energy 
intensive activities, air conditioning, etc.? Does this leveliiig off reflect a structural shift in the 
economy from manufacturing towards service? If we look at the historic trend in residential 
energy use per capita we see part of the story (Figure 2). 

Figure 2. IJS Residential Energy Use Per Capita, Total, Electricity [Source], 
Gas and Other (MRtuIcap) 
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While the residential total per capita energy use shows the same leveling off as the US 
total eiiergy use, residential gas use has decliiied since 1970 arid electricity use has contiiiued to 
increase. The decrease in gas use reflects the drop in energy for space heating and the shift to 
electricity (Rattles 1995). The increase in electricity is due in part to greater air conditioning iise 
(both iii voluine oE space conditioned as well as hours of usage) as well as other appliance usage, 
switcliiiig froin gas to electric (heat puiiips, water heaters), and other factors, such as 
demographic shifts to the South (Schipper 1989). Governmental policies for rural electrification, 
e.g., tlie Teniiessee Valley Authority, also subsidized electricity use and growth in the Southeast, 
Northwest and elsewliere (Cooper 1998). 

If we look at tlie increase in house size over this time, as well as the increase in appliance 
saturation and usage, we can start to see additional drivers behind the increase. Figure 3 shows 
that average new house floor area has increased from 983 ft2 in  1950 to 2266 ft’ in 2000, inore 
illan doubling. As household size has decreased, the floor area per capita has increased by more 
than a factor 0 € 3 ,  fioni 286 ft2 per capita in 1950 to 847 ft2 per capita in 2000. 

Figure 3. US New Single-Family Housing Floor Area (Square Feet) 
Mean, Median and Per Capita 
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As new houses get bigger, there is more space to condition and iiiore space for appliances 
and equipment. The market share of energy-efficient appliances may be increasing, but as we 
have seen, so is per capita electricity consumption. A question that we raise is whether people are 
increasing their pwchase of appliances and eq~iipiiieiit at the same rate as improveineiits in 
eiiergy efficiency? 

Figure 4 shows the aniiual residential energy expeiiditure for 1978 throtigli 1997, with the 
total dotib1iiig over the time period, and with greater increases in electricity then in gas. 



Figure 4. US Annual Residential Energy Expenditure 1978-1997 
(Nominal dollars per capita) 
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Gasoline for Passenger Cars 

Figure 5 shows historic trend data for gasoline coiisuiiiptioii (annual gallons per vehicle) 
for the fleet average for all vehicles, passenger cars, and vaiis, pick up trucks and ST-JVs. Gas 
coiisumption per vehicle rose slightly during the 50s and 60s then more sharply in the early 
19'70s prior to the oil shoclts, dropped during the price iiicreases of the 70s, and leveled off 
during the 80s and 90s, due to the increase in iiuiiiber of vehicles per household. 

Figure S. ITS Vehicle Gasoline Consumption 1949-2000 
(Gallons per vehicle) 
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Figure 6 shows two of the drivers uiiderlying gas consumption for both passenger cars 
aiid vans, pick-up trucks and SUVs: tlie increase in both tlie miles driven per passenger vehicle 
(mileage) and the increase in fuel efficiency (miles per gallon). What is not showii in Figure 6 is 
that S LJVs, vans and light-pick-up trucks now accotmt for over SO% of new vehicles. 

Figure 6. Passenger & SUV Fuel Efficiency and Vehicle Mileage 1949-2000 
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The findings here are that passenger car fuel efficiency was remarkably flat at 15 miles 
per gallon from 1950 until tlie inid 60s and after actually decreasing for a few years, then 
increased to meet the new standards. Vehicle mileage was also reniarltably flat during this 
historic period and started increasing in the 1980s. When we look at the 50-year trend in gasoline 
prices (real), they have reiiiaiiied flat, around $1 .SO per gallon, wit11 the exception of the price 
spikes in the early 1980s due to the oil embargoes (Figure 7). The recent (Sninmer 2004) 
escalation in gas prices will be a significant departure froiii this historic trend. 

Figure 7. US Retail Motor Gasoline Price (dollars per gallon) 1949-2001 
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ousehold Water 

Household water coiisumption is an interesting parallel to household energy consrimptioii 
in that the monthly expenditures are similar in mucli of tlie US. L,ilte energy, water is metered 
(generally) aiid households pay a iiioiitlily or bi-iiiontlily bill. And similar to energy, most 
IiousehoIds Iiave no idea of how iniich water they use and liow they use it. 

Fro111 the beginning of this century until 1970, urban per capita water use increased 
steadily, as illustrated by Figure 8, which charts increases in per capita water use in tlie San 
Fraiicisco Bay Area (California 1993). Because most residential urban water use is for laiidscape 
watering, weather variations affect water use signiiicantly from one year to the next. The trend 
towards fewer people per household, increases in houseliold iiicoiiie, and populatioii growth in 
wariiier inland areas have tended to counteract tlie effects of mriltifamily housing and 
conservation, which drive per capita water rise downward. Large reductions in per-capita water 
use are pronounced during drought years when aggressive short-term conservation aiid rationing 
prograiiis are in effect. In the long term, pennaiieiit water conservation programs and other 
factors have begun to reduce overall per capita water use in some areas (California 1993). 

Figure 8. Urban Per Capita Water Use (daiIy gallons per capita), 
§an Francisco Bay Area, 1920-1990 
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The effort to coilserve urban water has paralleled the energy conservatioii/efficiency 
activities of the past 20 years, with demand-side manage~nent prograiiis, education, rebates, 
incentives, etc., following ~nuch the same pattern as tlie eiieigy utilities and municipalities. One 
significant difference is the lack of overall data 011 water use and end use. Another difference is 
the lower expectations for co~~servation. The 1 990 projection for the San Francisco Hydrologic 
Region urban residential water use was a 7% reduction by 2020, from 106 galloiis per day per 
capita (gpcd) to 98 gpcd, due to best manageiiient practices. A 7% reductioii over 30 years is a 
pretty modest goal-iiiiicli less stringent then federal energy standards, e.g., 30% reductio11 i i i  25 
years. But water in much of tlie ‘IJS is relatively cheap-households in California pay an average 
of $1.80 for a thousand gallons of tap water, nearly the same price as for 0178 galloii of bottled 
water. Gover~iiiieiit subsidies of water play out not only 011 the Iiouseliold level, but across all 
sectors of tlie ecoiio~~iy, with large subsidies far agribusiness aiid industry. 



Food Consumption 

Evidence from various sources suggests that Americans now consume, on average, more 
total food, inore snacks, bigger portions of food, and more calories than they did 30 years ago 
(Putiiain 1999). A variety of factors are respoiisible for tlie changes in US food consumption 
patterns in the last 30 years, including changes in relative food process, increases in real 
disposable iiicoiiie, and inore food assistance for tlie poor. New products, particularly more 
coiiveiiieiit ones, along with inore iiiiports, growth in tlie away-from-home food sector, expanded 
advertising programs aiid cliaiiges in  food enrichment standards and fortification policy. Socio- 
demographic trerids also driving food choices include smaller households, more two-earner 
households, more single-parent households, an aging population aiid iiicreased ethnic diversity. 
New dietary guidelines designed to help people iiialte food choices to promote health and prevent 
disease, improved nutrition labeling and iiicreased awareness of nutrition also influence 
marlteting and consuiiiptio~i trends (Prrtnam 1999). 

Demand for food in the aggregate is not very responsive to price cliaiiges, because there 
is little room for substitution between food and non-food items. However, demand for individual 
foods is more respoiisive to prices as coiisuiners substitute aiiioiig alternative food coiiimodities. 

Interiiationally, Aiiiericaiis spend the least on food in relation to per capita consumptioii, 
7% of personal coiisu~iiptioii expenditure for food eaten at home. This figure coiiipares with 10% 
in  Canada and 1 1% in  the UK and over SO% for India or Philippines (Putnam 1999.) 

The level of food energy in tlie US food supply iiicreased froiii 3300 calories per capita 
per day ii i  1970 to 3900 calories in 2000 (Figure 9). This 15% increase reflects higher levels of 
all three food groups, carbohydrates (grains & sweeteners), fats aiid proteins (grains, po~iltry & 
cheese). Total calories iii 1909 is estimated at 3400 Itilocalories/day, so the level was flat for 
several decades before the recent increase. 

Figure 9. US Per Capita Food Consumption (Kilocalories 
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Policies sucli as the USDA food pyramid that are subject to exteiisive lobbying from the meat. 
cereal, dairy and sugar industry, and cutbaclts in  school luiich programs and physical fitness 
programs are also factors in tlie growing rate of obesity in children, with exposure to TV 
advertising being perhaps the single largest factor (Willett 2,002). 



Beverage Constimption 

’ I 1  Bottled Water 

Beverages provide an example of how government subsidies, marketing aiid other forces 
change patterns and trend of consumption. Cons~imptioii of beverages has changed drainatically 
in the US over the past 40 years (Figure 10). In 1945, Americans drank more than four times as 
much inillt as carbonated soft drinks; in  1997, they downed nearly two and a half times more 
soda than milk. Milk constunption has decreased, alcohol consuinption has leveled off aiid 
decreased slightly and soft drinks aiid bottled water have increased drainatically. The reasons for 
the increase in soft drink consi~mption have been advertising and heavy subsidies to the 
prodiicers of corn syrup, which surpassed caiie and beet sugar for the first time i i i  1985 (Putiiain 
1999). Apparently the “Got Milk” advertising, despite their clever sales pitches, has not been 
able to reverse the decline in whole milk sales, altliough other inilk products have increased. 

Figure 10. US Beverage Consuniption (gallons per capita) 1967-2001 
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Tobacco 

One wouldn’t generally coiiipare the consLiniption of a commodity like tobacco with a 
coinmodity like energy, but if we are loolting €or examples of where government intervention 
seems to have led to a reduction in use, tliere are few cases as dramatic as cigarettes. Cigarette 
consriinptioii iiicreased dramatically in the first half of tlie 20L” century, particularly during the 
two world wars. The turning point came in 1964 following the ‘IJS Surgeon general’s report on 
smolting (Figure 11). 

Since 1990, though, the decline in the percent of adults who smoke has slowed. In 2000, 
2.5 percent of inen aiid 21 percent of women were smolters. If we are interested in how to break 
people of their “energy habit,” it is worth noting that clianging behavior is far more difficult tliaii 
establisliing “good” behavior initially. This is a special challeiige for energy consumption, both 
because it is a conti~iuous process, linlted to myriad other choices but almost always indirect, and 
because energy (unlike water) is not consiuiied for itself, brit as an integral part of several 
activities, inany of wl~ich do not change qi~icltly. 



Figure 11. Total and Per Capita (Adults) Cigarette Corisurnption 1900-2000 
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If we want to be able to forinulate policies that focus 011 reducing consumption of 
energy-or any good-it may help to understand the basis for why people coiisiiine in the first 
place. Basic coiisuiiiption is needed for survival-shelter, fiiel, food and clothing. But the levels 
of co~is~iiiiptioii seen by contemporary US culture vastly exceed any level for assuring that basic 
needs are met. Social scientists have written 011 the inultiple reasoils for why people coiisu~iie 
beyond what they need for survival-e.g., for status, for pleasure, for display, co~ivenieiice, 
niarlteting, etc. (Wilk 2002). A recurring pheiioinenon noted by several observes of the 
contemporary scene is that wants and desires become necessities. 

Juliet Sclior in her work, “The Overspent Aiiierican” (Sclior I998), has made several 
observations 011 tlie motivations for conlemporary American consunier culture: 

“111 the old days, our neighbors set the standard for what we had to have. Today a person 
is more liltely to be iiiakiiig co~iiparisons with .. people whose iiicoiiies are sigiiificantly 
higher.” 

“We are more likely to identify with tlie characters 011 “Frieiids” than with our real 
fri elid s. ” 

“Coiis~iiiier satisfaction depends less oil what a person has in an absolute sense than on 
socially formed aspirations and expectations” 



Sclior also traces tlie changes from a set of early Ainericaii values that held, thrift, 
sufficiency aiid modest consumption with changes in the wave of inass prosperity. “Spending, 
even spending to excess, was extolled as good for the ego, if not for the soul. Coiisuinerisin 
became the new, therapeutic belief system. Religious, legal, aiid folk impediments to 
coiisuinptioii declined markedly. Most insidious of all, aggressive spending was made patriotic. 
It spread the wealth, we were told, creating jobs for the uiiemployed as well as profits for 
American industry” (Sclior 1998). Anthropologist Willett Keiiiptoii notes that from an 
environinerital perspective, a problem with coiisumptioii to display social status is that status is 
always relative, generating an unending spiral of increasing coiisuiiiptioii, display and 
recomparisoii (Keinptoii 2001). 

Is the general pattern that we always coiisuine inore and inore of everything, or are their 
cases when consuinptioii drops? And in those cases, is it the direct result of policies, or sliifts in 
societal and econo~iiic forces? One of the goals of Ainericaii energy policy is to increase 
efficiency, not to decrease energy consumption, although decreased consumption is implied in 
carbon-emissions reductions objectives. Efficiency acliievements are typically stated in t e r m  of 
avoided energy coilsumption, calculated as energy savings relative to a (necessarily) abstract 
baseline. But energy efficiency policy generally addresses efficiency on an elid use by end use, 
tecliiiology by teclinology, rather than on a inore aggregate (for example, societal) basis. In this 
sense, achieving absolute reductions in overall or per capita energy coiisuinptioii is not tlie goal 
of energy policy. There is also the moral argument for reducing consuinptioii, which we do not 
review liere (Rudin 2002). 

While policy Inalters and politicians may not care to adinit it, there have always been 
iiuinerous ways in which goveriiineiit influences tlie consumption of products aiid materials, 
favoring increases in some coininodities while instituting practices that lead to decreases ill 

others. As a quicl-but iiot exhaustive-review, liere are several policies for reducing 
consumption, both mandatory measure and voluiitary measures, using water conservatioii as a 
model (Renwick 1998). 

Mandatory policy measures: 

Rationing program generally allocate a fixed quantity of water to households, based 011 

some allocation criteria, aiid impose penalties for exceeding tlie allotment, such as severe 
marginal price penalties. 

Restrictions on water use constitute a more precise form of rationing. Use restrictions 
place constraints on when certain types of water use practices can occur, such as no washing 
down sidewallts or driveways, or bans on landscape irrigation dming peak evapo-traiispiratioii 
hours. During the 1990-1 991 drought, Saiita Barbara banned nearly all forins o f  irrigation and 
hired “water police” to enforce the policy. 

Compliance measures. The SF Water Department adopted a compliance affidavit 
program. Households were required to file an affidavit attesting that specific water-efficient 
devices were eiiiployed. Those that did iiot faced higher niarginal prices. 



~ n ~ o ~ - ~ a ~ ~ o ~ .  Public information campaigns to alert houseliolds to shortages, to motivate 
more efficient water beliavior, and to provide information on ineans to reduce usage. 

Rebates. Subsidies to encourage adoption of water-efficient technologies, such as ultra 
low-flow toilets, horizontal-axis washing machines. 

Retrofits. Distribution of free retrofit Ids ,  including low-flow sliowerheads, tank 
displacement devices and dye tablets for leak detection. 

Some economists would argue that these policies are unnecessary; if people paid the true 
cost of water [or energy], then these actions would not be needed. Economic theory also suggests 
tliat residential water deinand should be price inelastic for three reasons: 1) there exists no close 
substitutes for water in most of its uses, 2) the amoimt of money spent on water is a relatively 
small share of the typical household budget, and 3) water is frequently demanded jointly with 
some other compleineiitary good, e.g., clothes or dish washing. 

An interesting parallel with energy use is the observation tliat the use of price as an 
allocation mechanism is constraiiied by the fact tliat water is generally regarded as a basic 
necessity, even as a right, not an economic good (Renwick, 1958). But, in contrast to energy, 
policy makers are willing to talk about conservation of water, not just efficiency. 

Our initial question was whether historical trend data would show the impact of policies 
to cliaiige consumptioii-and whether these policies would provide insight in shaping tlie current 
debate to reduce energy consumption. Rased on the cursory review of the trend data included 
here, we have seen examples of where policies have led to both increases and decreases in 
consumption. These policies have had direct and indirect iinpacts on consumption. The types of 
policies we have seen include: 1) Standards d% Regulation, such as water and energy standards 
for new appliances and fuel ratings for new vehicles that lead to decreases in  per unit 
coiisuniptioii, vs. unregulation, as in tlie case of SUVs being exempt fiom stricter mileage 
standards aiid water consrunption not metered in certain cominunities. 2) Taxes & Rebates, 
which through tax breaks can lead to increases in consumption of some commodities or services, 
such as advertising, lionie mortgages, photovoltaic panels, etc., or to decreases, e.g., taxes on 
alcohol aiid tobacco, etc. 3) Subsidies, as in tlie case of cheap corn syrup leading to increases in 
beverage consumption, or subsidized water used to grow rice in arid regions, or the subsidies for 
a variety of energy sources, e.g., oil, gas, wind, etlianol, nuclear, etc. 4) Procurement, by wliich 
governinent leads by example and influences product design and durability, and 5) Education, 
as in the example of tlie food industries’ interests in promoting certain food groups, e.g., meat 
and dairy, vs. improved food labeling, and in tlie issuance of Iiealth advisories leading to the 
reduction of tobacco use. 

What this review of the historical consumption data suggests is that government policies 
have often played a role in shaping consumption, and if policy inalters are serious about reducing 
energy consumption, there is historic precedent and a range of strategies to pursue. 
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Preface 

Each year, the Departiiieiit of Energy (DOE) requires its research programs to estiiiiate 

the benefits fiom their research activities. These estimates are part of the programs’ 

annual budget subinissioiis to tlie DOE, and they are also required uiider the Govenment 

Perforniaiice and Review Act. Each program in the DOE’S OEfice of Energy Efficiency 

and Renewable Energy (EERE) is respoiisible for providing its owii assessment of the 

iinpact of its techiiology research aiid development (R&D) prograiiis. For tlie most pai-t, 

the benefit estimates from each EEFE program office are iiiade at the natioiial level, aiid 

the individual estimates are tlien integrated tluougli the use of the National Energy 

Modeling Systeiii to generate an aggregate set of benefits fiom the EERE’s various R&D 

programs. 

At the request of the National Renewable Energy Laboratory (NREL), the RAND 

Corporatioii exaniiiied the relatioiiship between energy demand and energy prices with 

the focus on wlietlier the relatioiisliips between demand and price differ if these are 

examined at different levels of data resolution. In this case we compare national, 

regional, state, aiid electric utility levels of data resolution. This study is intended as a 

first step in helping NREL, uiiderstaiid the iinpact that spatial disaggregation of data can 

have on estimating the impacts of their programs. 

This report sliould be usefid to aiialysts ia NREL aiid other national laboratories, as well 

as to policy iiatioiials at tlie national level. It may help tlieiii uiiderstaiid the complex 

relatioiiships between demand and price aiid how these iiiight vaiy across different 

locatioiis in the United States. 

... 
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This research was conducted under the auspices of the Environment, Energy, aiid 

Ecoiioiiiic Developiiieiit Program (EEED) within RAND Infiastmcture, Safety, and 

Eiiviromiieiit (ISE), a unit of the RAND Coqioratioii. The mission of RAND 

Infrastmckire, Safety, aiid Eiiviroiiiiieiit is to iiiiprove tlie development, opeiation, use, 

aiid protection of society’s esseiitial man-made arid nahiral. assets aiid to ei~liaiice the 

related social assets of safety and security o€ individuals in traiisit and in their workplaces 

aiid co~iuiiiiiiity. The EEED research portfolio addresses eiiviroiiiiieiital quality and 

regulation, eiiergy resources aiid systems, water resources and systems, climate, iiatural 

hazards and disasters, aiid economic development both domestically aiid inter~iatioiially. 

EEED research is conducted for goveiiiment, foundations, and the private sector. 

Questioiis or coiiimeiits about this report should be sent to the project leader, Mark 

Beinstein (iiiark-beiiisteiii0ll-and.org). Iiifoiiiiatioii about tlie Environment, Energy, and 

Ecoiioiiiic Developiiieiit Program is available oiiliiie (www.rand.or~/Ise/environ). 

Inquiries about EEED projects should be sent to the Program Director 

(ise_eeed@raud.org). 
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Tlie Departineiit of Energy (DOE) Office of Energy Efficiency and Reiiewable Energy 

(EERE) has a portfolio of energy efficiency research arid developnieiit programs that is 

intended to spur developmeiit of energy-efficient technologies. Tlie goal of tliese 

prograiiis is to decrease costs aiid iiiiprove efficiency of erriergiiig teclniologies an( 

increase the potential for consuiiiers aiid busiiiesses to adopt them. EERE, under 

requireiiieiits of the Govenment Performaiice Results Act (GPRA), inust estimate 

benefits of their poizfolio of eiiergy efficieiicy programs. With these estiiiiates of 

benefits, EERE can theii assess tlie cost-effectiveness of its prograins aiid use this 

iiifoniiation in allocating its budget. 

11 e 

Currently, EERE estiiiiates tlie benefits of its programs by aiialyziiig their effects using 

the DOE’S National Energy Modeling System (NEMS), a complex iiiodel of tlie U.S. 

eiiergy system. Because tlie projected benefits of their programs depend heavily 011 tlie 

NEMS model, EERE is interested to b o w  if certain assumptions in tlie NEMS iiiodel 

iiiiglit impact the projected benefits. Specifically, the NEMS iiiodel uses data aiid 

paraineters aggregated to tlie regioiial and national levels. If, for instance, the data or 

paraiiieters used in tlie aiialysis actually vary considerably witliiii a region, tlieii NEMS 

will project biased results and using more disaggregated data-possibly at tlie state or 

utility level-could iiiiprove accuracy of tlie results. In this study, we exaiiiiiie how 

trends in several measures of the energy market iiiay vary at tlie state aiid regional levels 

aiid in particular how one important parameter used in tlie NEMS model, price elasticity 

of demand (a measure of how demand respoiids to price), varies at tlie iiatioiial, regional, 

state, aiid utility levels. With this initial examination, we offer soiiie recoiiiiiieiidatioiis 

on whetlier EERE can improve their beliefit estimates by using more disaggregated data 

in aiialysis of their programs. 

Ecoiioiiiic theory says that as energy prices rise, tlie quantity of eiiergy deinaiided will 

fall, lioldiiig all other factors constant. Price elasticities are typically in tlie negative 

range, which iiidicates that demand falls as prices iiicrease or, coiiversely, that demand 

iiicreases as prices fall. 

xi 



To deteiiiiine if regional, state, or sub-state characteristics could affect the size of the 

impact from energy-efficiency technologies on energy prices, supply, and consumption, 

we looked at how individual €actors--such as climate, supply constraints, energy costs, 

aiid delimid for natural gas-might theinselves affect the extent of the impact of energy 

efficiency. 

Are Tlzere Regional Dij$ereizces in the Price-Deiizarzd Xelntionslzip? 

The object of this study is to determine whether the relationship between prices aiid 

demand differs at the regional, state, or sub-state level. In this study, we were interested 

solely in determining whether tliere are geographic differences in tlie price-demand 

relationship. We did not seek lo understand how deiiiaiid might inipact prices and vice- 

versa, although some of our findings provide some insights into these issues. Our focus 

was on finding out whether the state- and regional-level differences were sigiiificaut 

enough to recommend to tlie DOE that it sliould explore disaggregating its data by state 

or region when estiinatiiig the potential benefits of energy efficiency. 

We examined three energy-demand cornpoiieiits-electricity use in the residential sector, 

natural gas use in the residential sector, and electricity use in the coniiiiercial sector-at 

three or four levels of disaggregation of the data, depending on the availability of data. 

For each sector, we looked at national, regional, aiid state-level results. We also 

examined residential electricity use at the electric-utility level. 

Our analysis indicates that there are regional aiid state differences in the price-demand 

relationsliip for electricity and iiatural gas. We did find, though, that tliere teiids to be 

some coiisisteiicy in residential electricity use among states w i t h  a region and visible 

differences between regions in demand and price trends, particularly for residential 

electricity use and less so for coiniiiercial electricity use or residential natural gas use. 

What this implies, for estiinatiiig the impact of energy-efficiency teclmologies, is that the 

DOE may have reason to explore differentiating the impacts of energy efficiency by 

region, at least for residential electricity. There does not seem to be a need, at least in the 
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short run, for further disaggregation by geographic area, although more research is 

needed to offer a more conclusive recoiiiiiieiidatioii. 

We also found that the relationship between demand and price is small. That is, deniand 

is relatively iizelnstic to price. We also found that in tlie past 20 years, this relationship 

has not changed significantly; analyses performed iii the 1980s’ showed approxiiiiately 

the same results. These findings might imply that there are few options available to the 

consumer in response to changes in the price of energy, aiid that price does not respond 

niuch to changes in demand. On the other hand, because prices were declining in real 

teniis over most of the period we studied, the inelasticity of deniand may be more of an 

artifact of the lack of price increases. 

However, we now may be witnessing some changes in this area. The past few years have 

seen some increases i i  energy prices, with some states facing increasing electricity prices 

and all states facing iiicreasiiig natural gas prices. Wliile it is difficult statistically to 

uncover specific clianges in trends, there are signs that deniand growth has slowed, 

possibly due to a coiiibination of increasing or flat prices and the ecoiioiiiic slowdown of 

the past few years. Although we can~iot say specifically that tlie relationship between 

price and demand might shift in an increasing-price environment, more analysis of recent 

trends may be wai-ranled. 

’ Bohi, Douglas R., aiid Maiy Beth Zimmeimaii, “An Update on Econometric Studies of Energy Demand 
Behavior,” AiirizinI Review qf.Er7erbq, Vol. 9, 1984, pp. 10.5-1 54; Dahl, Carol A., “Do Gasoline Demand 
Elasticities Vary?” L,ar7dEcniiar7?ics, Vol. 58, No. 3, August 1982, pp. 373-382; and Dahl, Carol A. and 
Thonias Sterner, “Analyzing Gasoline Deiiiaiid Elasticities: A Suivey,” E17ergy Ecor7oinics, July I99 1, pp. 
203-2 10. 
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The Depaitznent of Eiiergy (DOE) Office of Energy Efficiency and Renewable Energy 

(EERE) has a portfolio of energy efficiency research aiid development programs that are 

intended to spur development of energy-efficient technologies. The goal of these 

prograins is to decrease costs aiid iinprove efficiency of einergiiig technologies and 

increase tlie potential for cousuiiiers and business to adopt tliem. EERE, uiider 

requirements of the Governinelit Perfommice Results Act (GPRA), must estimate tlie 

beliefits of their poitfolio of eiiergy efficiency programs. With these estimates of 

benefits, EERE can tlieii assess the cost-effectiveness of its programs and use this 

infoiiiiation in allocatiiig its budget. 

Currently, EERE estimates the beiiefits of its programs by aiialyziiig their effects using 

the DOE’S National Eiiergy Modeling System (NEMS), a complex model of tlie 1J.S. 

energy system. To inake the estimates, DOE runs llie NEMS model with traditional 

assuiiiptioiis about the energy system and uses tlie results to establish baseline estimates 

of energy use aiid prices. DOE theii introduces into tlie model the changes to tlie energy 

system attributable to EERE’s R&D programs aiid estimates a iiew set of energy 

demands and prices. EERE uses the differences in tlie two projections as estimates of the 

impacts of its programs. 

Because the projected beliefits of their prograins depend heavily on tlie NEMS model, 

EERE is interested to know if cei-tain assumptions in the NEMS model might iiiipact the 

projected beiiefits. Specifically, tlie NEMS iiiodel uses data and parameters aggregated 

to the regional arid national levels. If, for instance, the data 01- parameters used in tlie 

aiialysis actually vaiy coiisiderably within a region, tlien NEMS estimates of the impacts 

of energy efficiency might be misstated. t k h g  more disaggregated data-possibly at the 

state or utility level-could then improve accuracy of the results. In this study, we 

exainiiie how trends in several iiieasures of the energy market may vaiy at the state aiid 

regional levels aiid in particular how one important paraiiieter used in the NEMS model, 

price elasticity of deiiiaiid (a iiieasure of how deiiiaiid responds to price), varies at the 

national, regional, slate, and utility levels. With this initial examination, we offer some 
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reconmendations oii whether EERE can improve their benefit estimates by using more 

disaggregated data in analysis of tlieir programs. 

Geographic Variability in Energy Markets Could Affect DOE Benefit Estiniates 

Geographical variation in price-demand relationship and price elasticity has importaiit 

implications for the benefit estimates of EERE’s programs. The NEMS model represents 

energy demand and supply at tlie regioiial level and uses one price elasticity for all 

regions. If energy iiiavltets vaiy substantially at the sub-regional level or if price 

elasticities vaiy across the countiy, then estimates of tlie impacts of eiiergy efficieiicy 

technologies will vary by region and this will not be reflected I tlie NEMS IVIIS. 

Economic tlieoiy says that as energy prices 1-ise, the quantity of energy deiiiaiided will 

fall, holdiiig all otlier factors constant. Ecoiioinic tlieoiy also suggests tliat coiisuiiiers’ 

demand for energy is less seiisitive to price changes than the demand for inany otlier 

commodities. Ecoiioinists define consuiiiers’ sensitivity to price changes as a iiieasure of 

price elasticity. Price elasticity is calculated as follows: 

YO AQziavrtilyDemnrided 
% A  Pr ice 

Price Elasticity = 

In this equation, tlie iiiiiiierator and denoniiiiator are expressed as a percentage of change. 

Because price elasticity is a ratio of two percentages, it is not expressed as a specific unit 

of iiieasure and can be compared across different coiimodities. 

Price elasticities are typically in the iiegative range, wliich indicates tliat deiiiaiid falls as 

prices increase or, coiiversely, that deinaud increases as prices fall. Demand elasticities 

are of two types, iuelastic and elnstic, and the range of each type differs. The range of 

iiielastic deniarid is within absolute values of 0 to 1, and the elastic range begins with 

values greater than 1 I Tliese terms can be interpreted intuitively. A coriiinodity with 

illelastic denialid has a less than proportioiial change iii dernaiid for a given change in tlie 

price for tlie commodity. For instance, if prices increase by 10 percent 011 a good with a 

price elasticity of-0.20, then demand for the good drops by only 2, percent. In tlie elastic 
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range, consumer demand responds witli a greater-than-propori~iial cliaiige for a given 

price change. For instance, a good witli an elasticity of -1.5 would have a 15 percent 

droop in demand witli a 10 percent increase in price. This relationship is pictured in 

Figure 1. 1. 

The figure shows a conventional supply curve (SI) and two demand curves with different 

elasticities (Dl aiid D’l). Dl is less elastic (Le. steeper) than D’ 1. At equilibrium, both 

dernaiid curves intersect the supply curve at the same point, with price at P 1 aiid quantity 

RAND TRZVZ-7 I 

Q, 
Quantity 

Figure 1.1: Relationship of supply and demand with two different demand curves 

If tlie supply cui-ve shifts inward, wbich could represent an increase in the price of a fuel 

used to produce electricity such as iiatural gas, the new equilibrium poiiit would depend 

on which deiiiand cullre is used as demonstrated in Figure 1.2. If tlie demand cullre is 

relatively inelastic (D1) then prices would rise and there would be only a siiiall reduction 

in deiiiaiid (P2, Q2). With tlie more elastic deiiiaiid cuilre (D’ I), both tlie equilibrium 
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price and tlie quantity are lower than the more illelastic cullre (P’2,Q72). In the end, the 

difference in tlie equilibriums would depend on the magnitude in the variation between 

the elasticities. 

Q; Q2 Ql 

Quantity 
RAND TR2.92-12 

Figure 1.2: Impact ofa  shift in the supply curve 

The price elasticity will also impact results if changes in deinaiid are expected. In figwe 

1.3 we show tlic impact on price and quautity o€ a shift in thc demand cuive. In this case 

let’s say demand iiicreases - so the cuivc shifts outward fiom D1 to DZ. I€ the supply 

does not change, witli a less elastic deiiiaiid cullre the prices and quantity would be higher 

(Pz, Q2) than iE the demand curve was elastic (P’2, Q’2). Since energy efficiency impacts 

demand first, this picture is veiy relevant for EERE analysis. The iiiipacts on price and 

quantity of changes in demand will certainly be different with different elasticities. 
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Quantity 

RAND TR292-13 

Figure 1.3: Impact of a shift in the demand curve 

Price elasticities can be used to interpret how coiisuiiier deiiiaiid responds to price 

changes. They also indicate how readily co~isu~~iers caii purchase substitutes for a 

product that has gone LIP in price and how iiiuch coi i~~~ii iers  value a particular good. 

Price elasticities can be used in this way because of tlie underlying tlieoiy of coii~uiiier 

response to price changes. A coiisuiiier with a fixed budget in the short term Iias three 

possible responses to a price change: (1) The coiis~iiier caii buy another good as a 

substitute; (2) the co~~sui i~er  can buy less of tlze good with no corresponding purchase of a 

substitute; or (3) the coiisuiiier can coiitiiiue to purchase the same amount of the good aiid 

reduce expenditures on other goods in his or her coiisuiiier bundle. 

In the case of electricity aiid natural gas (the focus of this study), these commodities have 

a limited degree of substitutability, especially in the short teiiii. For end uses such as 

hoiiie heating and cooking, coiisuiiiers caii switch between energy-using systems that use 

electricity or natural gas. However, the coiis~iiier may want to purchase a new appliance 
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that uses the less-expensive energy source. In otlier uses, such as a power supply for a 

coiiiputer, electricity has no substitutes. Nevertheless, the coiisuiiier still has tlie option to 

purchase a more efficient computer aiid enjoy tlie same level of service using less 

electricity. Typically, purcliasiiig a more efficient appliance or one tliat uses a different 

type of Ellel requires replaciiig a relatively expensive item, like a computer or refiigerator, 

and is considered a long-iun adjustiiieiit by tlie coiisuiiier to high eiiergy prices. 

Based on this analysis, coiisuiiiei- demaiid for electricity arid natural gas should be 

relatively umespoiisive to price changes in the short term and more responsive to price 

changes in the long teiiii but could differ substantially by region. Deiiiaiid for these 

goods is geiierally inelastic in the short teiiii, because a consuiner’s main options when 

eiiergy prices change are to vaiy how he or she uses energy-consuming appliances (e.g., 

adjust a thennostat or turn on fewer lights) or reduce expendillires on otlier goods. Over 

tlie loiiger terni, coiisuniers can buy appliaiices tliat use a different energy source and/or 

purcliase more-efficient appliances. Therefore, price elasticities teiid more toward the 

elastic range than the inelastic range in the long tenn. 

Oiie of the iinportaiit benefit iiieasures for the EERE programs is the projected eiiergy 

savings fkom tlie energy efficiency programs. The diagrams above show that estiinatiiig 

tlie impacts on demand depeiids on tlie price elasticities used in tlie analysis. Therefore, 

if elasticities differ between regions, the iiiodel iieeds to include geograpliical variation in 

price elasticities to make accurate estiiiiates. The following sections will discuss possible 

reasons for geographic variation in price elasticities and the relatioiiship between eiiergy 

efficient teclmologies and price elasticity. 

Relntiorzslzip Between Energy Ejflciency nrzd Price Elas ficity 

Energy-efficient technologies provide a substitute for energy consumption when energy 

prices increase, which has iiiiportaiit iinplicatioiis for the price elasticity of deiiiaiid in 

energy markets. The price-elasticity of demand iiieasures the percentage change in the 

aiiiouiit deniaiided giveii a percentage change iii tlie price of a good. Overall, this 

measure reflects the value of a good to coiisuiiier~ aiid the availability of substitutes. 
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For the goods considered in this study, electricity aiid natural gas, ilie availability and 

cost of substitutes vary tlirougliout tlie countiy. Constraints in infrastructure cause some 

of tlie differences in availability. For instance, the states of Maine aiid Florida have 

limited capacity for natural gas. Therefore, natural gas is a more costly substitute for 

electricity in these states relative to most others. In some cases, policy can drive 

differeiices in tlie cost of substitutes. Many states have programs to subsidize adoption of 

energy-efficient teclmologies, which also creates geographic differences in tlie cost of a 

substitute to electricity aiid natural gas. Both cases may cause price elasticities to vaiy 

across tlie countiy. 

The precediiig discussioii provided reasons wliy tlie price elasticity of deiiiaiid may v a y  

and it suggests tlie direction that price elasticities could change. In areas wliere the costs 

of substitutes are competitive, price elasticities may iiicrease in absolute iiiagiiitude 

(become more elastic) because coiisuniers could more easily switch to substitutes as 

prices increase. Locations where particular energy uses are very valuable, such as air 

coiiditioiiiiig in southern states or winter heating in iiortlieiii states, could have price 

elasticities siiialler in absolute magnitude (more inelastic) because air coiiditioiiiiig aiid 

heating are so valuable duriiig periods of extreme climate that coiisuiiiers are unwilliiig to 

change their use when prices change. Again, both of these driving factors, tlie cost of 

substitutes aiid value of eiiergy uses, vary geographically, which suggests price elasticity 

inay differ across the country. 

Analytical Approadz 

In this study, we analyzed eiiergy demaiid for t hee  markets-residential electricity, 

coimiiercial electricity, and resideiitial natural gas-and geographical variation in eiiergy 

iiiarkets by region, state, aiid utility (for residential electricity). We assessed how trends 

in eiiergy intensity, per capita eiiergy expenditures, aiid expenditures as a share of income 

varied across tlie country. And, since the NEMS model currently uses one national value 

for price elasticity aiid the preceding discussion suggested some reasons wliy price 

elasticity might differ geographically, a priiiiaiy focus of tlie study was to analyze if price 

elasticities vaiy at tlie regional, state, aiid utility levels. These analyses will help EERE 
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evaluate whether they iieed to use more disaggregated aiialysis in estiinating tlie benefits 

of tlieir programs. 

Summary of Findings 

Our aiialysis iiidicates that tliere are significant regional and state differences in the price- 

demand relatioiisliip for residential electricity and less so for coiniiiercial electricity aiid 

for residential natural gas. We did find, tliougli, that there teiids to be some coiisisteiicy 

aiiioiig states within a region aiid visible dif€ereiices between regions in consumption aiid 

price trends. This tendency seeins to be particularly stroiig for resideiitial electricity use. 

It is possible that this relationship is more significant for resideiitial electricity because 

some electricity uses in tlie lioiiie may be inore discretioiiaiy than commercial or iiahiral 

gas uses. Some electric using appliaiices caii be used less, lights can be switched off aiid 

inore efficient bulbs used. Most coiniiiercial business has limited availability to alter 

electricity sue in the short iwii, and residential iiatural gas use which is priinarily for water 

Iieatiiig, cookiiig aiid heating has less potential for inodificatioiis. 

The results iiiiply that the DOE may liave reasoii to explore differentiating tlie iiiipacts of 

energy efficiency by region, at least for residential electricity. There does not seein to be 

a need, at least in the shoi-t i~iii,  for fiirther disaggregation by geographic area in tlie two 

otlier energy markets, altliougli more research is needed to offer a inore conclusive 

recoiimeiidation. 

We also fouiid tliat the relationship betweeii consumption and piice is small. That is, 

deinand is relatively ir~elustic to price. We also found that in the past 20 years, this 

relatioiisliip has not changed significantly; analyses perfornied in tlie 1 980s2 showed 

approximately tlie same results. These fiiidiiigs iniglit iiiiply tliat tliere are few options 

available to the coiisuiiier 111 response to cliaiiges in tlie price of energy, and tliat price 

does not respond iiiucli to changes in demand. On the other hand, because prices were 

’ Bohi, Douglas R., and Maiy Beth Ziiiimeniian, “An Update on Econometric Studies of Energy Demand 
Behavior,” Aiiiizral Review ofEiiergy, Vol. 9, 1984, pp. 105-154; Dalil, Carol A., “Do Gasoline Deiiiaiid 
Elasticities Vary?” LaiidEcoiioiiiics, Vol. 58, No. 3, August 1982, pp. 37.3-352; aid Dalil, Carol A. aiid 
Thomas Sterner, “Analyzing Gasoliiie Deiiiaiid Elasticities: A Survey,” Ei7er.g)) Economics, .July 199 1, pp. 
203-210. 
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declining iii real ternis over most of the period we studied, tlie iiielasticity of demand may 

be more of an artifact of the lack of price iiicreases. 

However, we now may be witiiessiiig some changes in this area. hi the past few years, 

energy prices have increased with soiiie states facing increasing electricity prices aiid all 

states facing iiicreasiiig iiatural gas prices. While it is difficult statistically to uncover 

specific changes in trends, tliere are signs that demand growth lias slowed, possibly due 

to a combination of iiicreasing or flat prices and the ecoiioinic slowdown of tlie past few 

years. Although we caiuiot say specifically that tlie relationship between price aiid 

demand might shift in aii increasiiig-price eiivironment, more analysis on receiit trends 

may be w amanted. 

Qrgatzizatioiz of This Report 

In Chapter Two, we provide a brief overview of 30 years of literature 011 the energy 

price-demand relatioiiship and past atteiiipts to estiniate price elasticity. We then follow 

with an explanatioii of the methodology we used in this study. Chapters Three through 

Six preseiit the study results in order by increasing levels of disaggregation of data- 

natioiial-level aiialysis in Chapter Three, regional-level analysis in Chapter Four, state- 

level analysis in Chapter Five, and utility-level analysis for the residential electricity 

sector in Chapter Six, Chapter Seveii preseiits the coiiclusioiis derived fuoiii tlie results of 

the study, implications for the DOE aiid for federal eiiergy-efficiency policy, and 

thoughts for iiext steps on research topics. The appendixes present inethodological details 

aiid our data sources. 
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Chapter 2: Economic heory, 'Eiheratnre, and ~ethodological Approach 

In this chapter, we present information that we used in producing our findings on energy 

price-demand relationships and the comparative iiiipacts from energy efficiency at the 

national, regional, state, and utility levels. We first provide an overview of some of the 

literature on energy deiiiand, and then describe the model we used to estimate energy 

denialid. 

Previous Literntiire on Energy Demand 

Previous studies have found that energy demand is inelastic in the short ixii but more 

elastic in the long run. Several studies also found that price elasticities varied across 

locations, but the same general pattei-n remained (inelastic demand in the short ruii and 

more-elastic denialid in the long 1x11). The energy-demand literature consists of several 

dozen papers and is too voluniinous to describe here in detail. Therefore, this section 

focuses on a representative haiidful of survey articles on this subject. 

Taylor (1 975) comnpleted one of the first literature surveys on electricity demand. He 

reviewed tlie existing studies on resideiitial, commercial, and industrial electricity 

demand. For residential electricity, he reported that short-i-un price elasticities varied 

from -0.90 to -0.13. Long-mn price elasticities ranged Eroiii -2.00 to iiear zero. The 

only study of coiniiiercial price elasticities that differentiated between long-run and short- 

i-un elasticities observed a short-run price elasticity of -0.17 and a long i-un elasticity of 

-1 3 6 .  

Bolii and Zimmernian (1 984) conducted another comprehensive review of studies on 

energy demand. They surveyed the existing research on denialid in the residential, 

coiiunerccial, aid industrial sectors for electricity, natural gas, and fuel oil. They also 

reviewed studies on gasoline demand. Bohi and Ziiiiiiieniiaii found that tlie conselisus 

estimates for residential electricity price elasticities was -0.2 in tlie short run and -0.7 in 

the long run. They reported that tlie range of estimates in coiiiinercial electricity was too 

variable to make conclusions about coiisensus values. For residential natural gas 
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coiisuiiiptioii, they reported coiiseiisus values of-0.2 in the short 1 7 ~ 1  and -0.3 in tlie long 

run. 

Bolii and Ziiniiiermaii also concluded that the energy price shocks of tlie 1970s did not 

cliaiige the structural characteristics of coiisuiiier demand. The studies they reviewed 

include studies from beCore and afier the energy-price shocks in 1974 and 1979. They 

compared studies fi-om tlie pre- and post-price-shock periods and also reported findings 

from studies that liad divided study saiiiples across the various periods to detenniiie if any 

structural changes occuil-ed in energy demand. 0iie hypothesis they tested is tliat demand 

may become more elastic at higher price levels. Another hypotliesis they tested is that 

rapid price cliaiiges seiisitize consuiiiers to energy deiiiand, causing consuiners to chaiige 

their habits to coiiseilre more energy. 

Bolii aiid Ziintiieriiiaii did not find iii~icli evidence to support their hypotheses. Tlie 

estiiiiated price elasticities froni studies before aiid after the price slioclts of the 1970s do 

not differ substaiitially. However, tlie autliors could not use statistical tests of 

significance to evaluate tlie differences between price elasticities. In addition, several 

studies reviewed by Bohi and Ziiiimeriiiaii tested wlietlier tlie price shocks cliaiiged the 

structural characteristics of the energy deiiiand equatioii used lo estimate elasticities. 

They found that energy deiiiaiid decreased significantly after tlie price shocks. But, their 

analyses did not reveal any cliaiige lo the structural characteristics of tlie eiiergy deiiiaiid 

equation. 

Dah1 aiid Stei-iier (1991) conducted a coiiipreheiisive review of the literature 011 gasoline 

deiiiaiid (gasoline deiiiaiid was not included in our study due to lack of available data). 

However, their review fouiid C O I ~ S ~ I ~ S U S  estiinates on price elasticities. Dah1 and Steiiier 

concluded that the average sliort-run price elasticity was -0.24, aiid the average loiig-mn 

price elasticity was -0.80. 

Several previous studies also exaiiiiiied whether eiiergy-price elasticity varied across 

locations. Houtlialdter et al. (1 974) estiiiiated price elasticities for residential electricity 
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and gasoliiie and found that elasticities varied across states. They also found some 

correlation between price elasticity and degree of urbanization. Elasticities generally 

became inore elastic as the degree of urbanism decreases, except for tlie most-iura1 states, 

which had a positive elasticity for both gasoline and residential electricity demand. 

Houtliaklter et al. did not offer an explanation for this patteix, especially tlie positive 

elasticity for the most-rural states. 

Maddala et al. (1997) estiniated price elasticities in 49 U.S. states (excluding Hawaii) and 

found variation across states. The mean of the estimates was -0.16. The inirknuin was 

-0.28, and the maxiinurn was -0.06. In the long run, tlie mean was -0.24, with a 

ininiinuin of -0.87 and a maximum of 0.24. 

Garcia-Ceiixtti (2000) estimated price elasticities for residential electricity and natural 

gas demand at the c o u t y  level in California. For residential electricity, the estimate of 

the mean was -0.17, with a minimnuin of-0.79 and a maxiinurn of 0.01. 

In sunmary, previous stxidies show that price elasticities are generally iiielastic in the 

short i-un aiid more elastic in the loiig ruii. Further, elasticities vary at the state and county 

levels; however, tlie saine geiieral patteiii of inelastic demand iii the short ruii and more 

elastic demand in the long mil still holds. 

Estimation Approach 

For tliis study, we used a dynamic demand niodel developed by HoutliaMter et al. (1 974). 

Tliis model estimates long-run and shoi-t-i-un energy deinaiid by using lagged values of 

tlie dependent variable aloiig with cunent and lagged values of energy prices, population, 

econoinic growtldper capita income, and climate variation. The model estimates short- 

I-UII demand iisiiig energy prices and quantity deinanded in tlie current period, and it 

estiinates loiig-nxn deiiiaiid tlu-ough changes in the stock of energy7consuming appliances 

reflected by the lagged dependent variable. Tile technical details of the inodel and the 

process for malting adjustineiits to reflect long-teim demand are described in Appendix 

A. 
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We used state-level panel data on residential aiid commercial electricity consuiiiption and 

residential natural gas coiisuiiiption in tlie 48 contiguous [J.S. states. Tlie residential 

electricity and natural-gas data span 1977 though 2004. The coiiuiiercial electricity data 

iiiclude only the years 1977 through 1999 because of liiiiitatioiis in ecoiioinic data 

available froin thc Bureau of Ecoiioiiiic Analysis. We also used a dataset on residential 

electricity coiisuinptioii at the utility level froiii 1989 tlirougli 1999. Tlie state eiiergy 

data are fi-om the DOE Energy Iiiforiiiatiori Administration’s (EIA) Electric Power 

Anizzial (see Appendix E3 for details). This publication contains data 011 electricity 

consuiiiption aiid prices by eiiergyusiiig sector. Tlie natural gas data are fi-om a “U.S. 

Gas Prices” table on tlie EU’s  Natural Gas Navigator Web site.3 Finally, the utility data 

set conies from data reported to the DOE on foiiii EIA-861. Subiiiissioii of this form is a 

iiiaiidatory reporting requirement for utilities iii tlie United States. The data on 

demographic aiid econoiiiic variables are fi-om the Bureau of Ecorioiiiic Analysis iii the 

Department of Coiniiierce (again, see Appendix B for details). 

The analysis uses a fixed-effects model, which coiitrols Cor tiiiie effects, and a set of 

covariates. Tlie location-specific price elasticity estimates coiiie from iiiteractioii teiiiis in 

tlie iiiodel between a location-indicator variable (region, state, or utility) aiid the variable 

of interest (price or lagged quantity). Tlie estimates on the interaction terms indicate any 

differences between locatioiis in the saiiiple. The filial elasticity estiiriates for each state 

are the sum of tlie estimate of tlie main effect aiid the interaction teriii for the location. 

The analysis uses hypothesis tests to determine if individual estimates are sigiiificaiitly 

different froizi zero and if a location is signiiicaiilly different from the otlier locations. 

We estiiiiate this iiiodel using tlie followiiig fixed-effect specification: 

Cui-rent data on the Web site caii be fouiid at table can be fouiid at 
htt~~://tonto.eia.doe.gov/diiav/iig/ng~~ri_suiii_dcu_nus-iii.htiii. 
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where QDi,, is log energy demand in state i and year t, QDi,t is tlie lag value of log energy 

demand, Xi,t is a set of measured covariates (e.g., energy prices, population, income, or 

climate) tliat afiect energy demand, and Xi,,-] is the lag values of the covariates. The 

residual has tlme coniponeiits: 

0 si is an indicator variable tliat captures time-invariant differences in energy 

demand across states (“state fixed effects”). 

Q yt is an indicator vaiiable that captures time effects coimion to all states (“year 

fixed effects”). 

G,! is a random error term. Q 

We estimate any spatial differences in the energy demand relationship by adding 

interaction terns between the region or state indicator variables and the regressors of 

interest (price, quantity, mid income). Tliese interaction t e rm allow the estimated 

parameters to vary for each region or state, and we can tlieii deteiiniiie whether price 

elasticities differ across geographical units. 

The fixed-effects model controls for state-specific time-invariant factors that could bias 

the parameter estimates. The year effects in the model control for any time effects 

coiimioii to all states in a particular year, which could bias the parameter estimates. 

Tliese effects control for many potential sources of bias. However, the fixed aiid year 

effects do not coiitrol for state-specific factors that vaiy through time. If any of these 

factors are correlated with explanatory variables aiid also affect energy detnand, then the 

regression will have biased estimates. 

Tlie fixed-effects model controls for effects specific to each state or utility tliat do not 

vary through time. An example of such a fixed effect is abuiidaiit energy supplies in 

certain states, such as hydroelectric power in tlie Pacific Northwest states or coal in West 

Virginia. This is a fixed effect because the states have those resources due to 

geographical factors that cannot change in the sample period. Tliese states also tend to 

have much lower energy prices than other states. The fixed-effects model coiitrols for 
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this paiticular state-specific effect that does not vaiy through tiiiie aiid all otlier fixed 

effects that may or may iiot be measurable. Without coiitrolliiig for these effects, tlie 

effects would bias the results. Appendix A explains the fixed-effects iiiodel iii more 

detail. 

The iiiodel also controls for tiiiie trends that affect all the states uniformly. Aii exaiiiple 

of a tiiiie trend would be the eiiactnieiit of a new energy-related law or a change iii the 

majority political party in Congress. These factors have a constant, iiatioiial effect, for 

which tlie iiiodel caii control using indicator variables for each year. 

The next four chapters preseiit an oveiview of the results of our analysis of how energy 

prices aiid deiiiaiid interact for resideiitial electricity aiid natural gas and for coinniercial 

electricity. Details of all the results are presented in Appendix D. Because tlie purpose of 

this study is to see whether the price-demand relationship differs at the regional or state 

level, we preseiit the results in descending order of dissaggregatioii-natioaal, then 

regioiial, theii state, aiid fiiially utility-level results. Within the chapters, we first discuss 

resideiitial electricity, tlieii coiixiiercial electricity, and then residential natural gas. 
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Chapter 3: National-Level Results 

Residelitid Electricity Use 

Real electricity prices pealed in tlie early 1980s in tlie United States a id  steadily declined 

until 2000-2001 (see Figure 3.1). In 2001 , average electricity prices iiicreased in iiiaiiy 

states, aiid the figure shows a slight price rise over tlie past two years in the period 

studied. The figure also shows that residential electricity deiiiaiid rose steadily during 

this period, although it appears that demand growth may have slowed after 2002. The 

long-tenii trend is an average aiuiual iiicrease in demand of appioxiiiiately 2.6 percent. 

Figure 3.1: Residential Electricity Prices, Demand, arid Intensity, 1977-2003 

There also was a steady iiicrease in ir?tensity (i.e., per-capita residential electricity use) 

until 2002. The long-term treiid in the time series is an average aiuiiial iiicrease or 1.5 

percent. Per-capita residential electricity seeiiis to have leveled out over the past few 

years of the period, perhaps due lo the flatteiiiiig of prices aiid the post-9/11 recession. 

To geiierate values of tlie price-demand relatioiisliip that we could coiiipare across 

regions and states, we use tlie Euiictioiial fonii described in Chapter Two for estiiiiatiiig 

the price elasticity for residential electiicity. Table 3.1 displays the results oE our 
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regression aiialysis for the residential electricity sector. It presents tlie coefficieiits from 

tlie regression aiialysis aiid uotes whether the variable is significaiit. Tlie dependent 

variable is residential electricity demand. Tlie data points represeiit each state for each 

year in the sample. The independent variables are electricity delimid in tlie previous 

year; average real electricity price in the curreiit aiid previous years; residential 

disposable iiicoine in the current aiid previous years; population in the cuiieiit aiid 

previous year; natural gas price in the curreiit aiid previous years; and cliinate iiieasured 

as lieating aiid cooliiig degree days (see Appendix A for a defiiiitioii of degree days). 

Definitions of the variables are presented in more detail iii Appendix C. Details of tlie 

regressions are iii Appendix D. 

Variable 

Electricitv deinaiid in nrevious vear 

These estimates reflect iiational-level values. 

Coefficient Statistically 
S igiiificaiit 

.232 Yes 
Electricity price in cuil-ent year 
Electricity price in previous year 
Iiicoine in cull-ent year 
Iiicoine in previous year 
Population iii cui-rent year 
Population in previous year 
Natural gas price in current year 
Natural gas price in previous year 
Climate - lieatiiig and cooling degree-days 

-.243 Yes 
-. 129 Yes 
.003 No 
.384 Yes 

-.225 No 
327  Yes 

-.005 No 
.I11 Yes 
.246 Yes 

Tlie table shows that the estiiiiated shoit-mn price elasticity is -0.2, which is statistically 

significant. The estimated long-iun price elasticity is -0.32, a id  this value is also 

statistically significant. These estiiiiates are consistent with results froin the studies of 

residential electricity elasticity, cited in Chapter Two, which were coiiducted with data 

from earlier years. Tlie survey literature coiicluded that the residential short-run elasticity 

was near 0.2. 
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The results also generally show that, except for price, the curmit-year variables are not 

significant, but the lagged or previous-year variables are statistically significant, 

suggesting that demand for electricity responds after changes occur in factors that 

influence the demand. For example, a coi~sunier~s level of income does not seem to 

impact demand iii the same year, but iiicoine from oiic year seems to impact deiiiand in 

the following year. This esseiitially iiieaiis that change in iiicoiiie over time impacts 

electricity use, and growing incomes lead to increasing electricity use. Populatioii growth 

has a similar effect. Natural gas prices have an expected result-increasing natural gas 

prices one year lead to illcreasing electricity deiiiaiid in the following year. This pattern 

would reflect cases in which people switch fi-om natural gas to electricity for some 

energy-consuming applications, such as heating or cooking. Finally, tlie more heating 

and cooling degree days there are, the higlier the demand €or electricity. 

None of these results are unexpected, although what might be soinewhat suryrisiiig is that 

the basic magnitude of these results lias iiot changed in the past 20 to 30 years. Previous 

aiialyses done in the late 1980s and early 1990s showed just about the same results. 

Comntercial Electricity 

We next examine the price-demand relationship for use of electricity by the commercial 

sector. Some commercial-sector electricity data exhibit treiids similar those seeii in the 

residential-sector data (see Figure 3.2). Real prices of electricity peaked in tlie early 

1980s and steadily decreased though the period studied. Deinand consistently increased 

throughout the study period. The average aiuiual growth in demand durizig the period 

was 3.4 percent. Because the data we have for the coiiiniercial sector go only to the year 

2000, we do iiot display recent price increases and do not know how they might have 

iiiipacted demand. 

In Figure 3.2, we show two pictures of coiniiiercial electricity intensity. One is electricity 

demand in mw1i per dollar of coiiiiiiercial gross state product ( 0 ) - L e . ,  the size of the 

cominercial electricity sector in economic terms. By this measure, electricity use has 

declined as a ratio of electricity demand to ecoiioiiiic output Eroni the coiiirnercial sector. 
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Figure 3.2: Commercial Electricity Prices, Demand, and Intensity, 1977-1999 

Tlie other iiieasure of intensity is electricity use per available square feet of space in the 

cointiiercial sector. By this measure, electric intensity lias iiicreased over the period, 

reflecting tlie rapid growth in demand. This treiid iiiiplies that the commercial sector, 

while getting more productivity out of electricity on a per-dollar basis, is contiiiuing to 

add electricity loads to buildings, despite the fact that significant amounts of new, and 

ostensibly more-efficient, commercial space was added over tlie last few years of the 

period illustrated iii the figure. 

The relationship among demand, price, and other factors in the commercial sector lias 

soiiie similarities to tlie relationship among demand, price, aiid other factors in the 

residential sector and also soiiie significant differences. Table 3.2 displays tlie regression 

aiialysis results for a regiessiori with the depeiideiit variable beiiig commercial electricity 

demand. Tlie independent vai-iables have a siiiiilar construct as tlie residential model- 

demand in the previous year; prices in tlie current and previous year; GSP for tlie 

coiiiiiiercial sector (ix-, income) in tlie current and prcvious year; office-space iiicasures 

in square feet in the current and previous year; natural gas prices; aiid climate. 
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The coniiiiercial electricity regression estimates are also coiisistent with estiinates cited in 

Chapter Two. The shoi-t-run price elasticity is -0.21, and tlie long-run price elasticity 

estimate is -0.97. Previous studies found slioi-t-run elasticities somewhere arouiid -0.2. 

Long-nm elasticities were iiiore variable, aiid the survey literature did not report 

conseiisus values for long-run elasticities. Our long-run estimate of -0.97 is witliiii the 

coiisensus range for residential electricity aiid natural-gas demand, however. 

Electricity deinand in previous year 
Electricity price in cui-reiit year 
Electricity price in previous year 

Commercial GSP in previous year 
New floor mace iu cui-rent vear 

Coiniiiercial GSP in current year 

Table 3.2: Regression Analysis Results for Cominercial Electricity Demand 

v 

.785 Yes 
-.209 Yes 
-.148 Yes 

-.039 No 
SO4 No 

.155 No - 

1 Coefficient Statistically I Simificant 

New floor space in previous year 
Natural gas piice in cui-reiit year 
Natural gas price iii previous year 
Climate - heating and cooliiig degree-days 

-.421 No 
-.023 No 
.049 Yes 
.246 Yes 

Interestingly, of tlie inaiiy of tlie factors that we thought should iinpact electricity demand 

in the coininercial sector, coniiiiercial econoinic output (Le., GSP) aiid floor space turned 

out to be not significant. 

Nattcrnl Gas 

The patterns for residential natural-gas demand differ from tliose in tlie electricity 

iiiarlcets (see Figure 3.3). Prices pealced in the early 1980s and then agaiii after 2001. 

Deinand for iiatural gas in the slioit term is iiiore variable tliaii deiiiaiid for electricity in 

the short teiiii, and there is no real growth in demand over the period that was studied, 

aiid a recent dowiiward trend perhaps reflects increased prices. 
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Figure 3.3: Residential Natural Gas Prices, Demand, and Intensity, 1977-2003 

In contrast to residential electricity intensity, natural gas intensity declined during this 

period. The long-term trend during this period was a 0.9 percent decliiie in intensity 

(defined for this sector as demand per capita for iiatural gas), reflecting some improved 

eiiergy efficiency and some substitutions away from natural gas. 

The regression estiiiiates also differ from those for the electricity iiiarltet (see Table 3.2). 

Table 3.3 sliows regression results, with the dependelit variable being residential iiatural 

gas prices and the same variables as were used for the residential electricity regression. 

The short-tenii price elasticity is -0.12, a id  long-term price elasticity is -0.36. Bolii and 

Ziiiiineniiaii (1954) reported coiiseiisus values of -0.2 in the short teiiii and -0.3 in tlie 

long teiiii. These values may reflect the fact tliat there are fewer opportunities for 

coiisuiiiers to reduce their demand for natural gas in respoiise to price, possibly because 

tlie use of natural gas in tlie home (ix., for air and water heating and cooltiiig) is a 

necessity, wliereas turning off sollie lights or using fewer electric appliances is optional. 

22 



Variable Coefficient 

Natural gas deinaiid in previous year .61 
Natural gas price in current year -. 12 
Natural gas price in previous year -.08 
Electricity price in cui-reiit year .03 
Electricity price in previous year .I1 
Iiicoiiie in cui-reiit year .24 
Iiicoine in previous year .07 
Populatioii in current year 1.18 
Populatioii in previous year -.86 
Climate - heating aiid cooling degree-days .27 

___ 

The natural gas results differ from those for electricity. hicome in tlie curreiit year is a 

significant factor in deiiiaiid for natural gas, whereas iiicoine in the previous year is not. 

The reason that previous-year income is significant for electricity could be because 

increased iiicoiiie might lead to coi~surners buying iiew appliances that add to the 

electrical load in tlie following year. In the case of natural gas, by coniparisoii, there a 

that iiicreased income might lead to coiisuiners turning up the thermostat in the winter, 

adding to their current-year natural-gas consuiiiption. The iinpact of electi-icity price on 

natural gas demand in tlie previous year is consisteiit with what we saw with the impact 

of natural gas price on electricity demand. 

Statistically 
S igiiificaiit 

Yes 
Yes 
Yes 
No 
Yes 
Yes 
No 
Yes 
Yes 
Yes 

Srmzmmry of National-Level Results 

As we liave seen in this chapter, there are siiiiilarities and differences between the 

pattenis of demand and price when coiiiparing residential electricity, residential iiatural 

gas, and coiiiiiiercial electricity. Residential electricity use aiid iiitensity increased over 

the period we studied, although recent electricity price increases have slowed the growth 

of demand. Natural gas use has been flat, and iiiteiisity has declined, and we might see a 

greater decline due to recent natural-gas price increases. Coiimiercial electricity use grew 

rapidly over the period studied, and while electricity as a sliare of output in the 

commercial sector has declined, electricity use per square foot of office space has 
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continued to increase. A coiiiparisoii of estimated price elasticities for the three sectors is 

presented in the Table 3.4. 

Residential Coininercial I Residential Natural 1 
Short-run elasticity 

Electricity Electricity I G;; 1 
-.24 -.21 

Short-run pi-ice elasticities for electricity are siiiiilar for residential and coiimiercial 

demand, although it appears that changes in commercial electricity price can have a 

bigger iiiipact in the long teim than iu the short term. In tlie short 1x11, natural gas 

demand is less elastic than deiiiaiid for electricity but is about tlie same in the long iun. 

L,oiig-run elasticity -32 -.97 

We used the national-level iiifoiiiiation presmted in this chapter as a starting poiiit for 

determining whether elasticities differ sigiiificaiitly aiiioiig regioiis aiid states. The next 

chapter describes tlie regional-level results. 

-.36 
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Chapter 4: Regional Results 

This chapter describes tlie results from our aiialysis of trends in tlie three energy markets 

(resideiitial electricity, commercial electricity, aiid resideiitial natural gas) at the regional 

level. The aiialysis uses the nine census divisioiis tlial the DOE Energy Iiifoniiatioii 

Agency uses in energy modeling aiid forecasting: New England, Mid-Atlantic, South 

Atlantic, East North Central, East Soutli Central, West Noi-tli Central, West South 

Central, Mountain, and Pacific (see Figure 4. 

RAND lR292-4 1 

West South Central 
Central Atlantic 

Figure 4.1: DOE Energy Information Agency Census Regions 

In this analysis, we look at regioiial trelids in energy intensity, energy expenditures, and 

expeiiditures as a share of iiicoiiie to determine if they differ among regions. We then 

We excluded Alaska and Hawaii fioiii our analysis because they are unique in their energy uses aiid 
climate. 
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reproduce the regressions showii in the national-level analysis iii Chapter Thee to 

detei-mine if there are significant differences in the price elasticities aiiioiig regions. 

Xesidenfial Elecfricity 

Of the three markets that we exaiiiiiied in this study, residential electricity shows the most 

regional differentiation. Figures 4.2,4.3, and 4.4 display trends in residential electricity 

use, expenditures, and expenditures as a share of total income, respectively, for tlie nine 

DOE ceiisiis regions. The Figure 4.2 shows regioiial trends in per-capita resideiitial 

electricity intensity. 

1 to 1.5% 
Increasing less 
than 1% 

Declining 

Figure 4.2: Regional Trends in Per-Capita Residential Electricity-Intensity, 1977-2004 

Figure 4.2 shows four categories of trends in iiiteiisity-increasiiig over tlie period more 

than I .S percent on average, iiicreasiiig betweeii 1 percent and 1.5 percent per year on 

average, iiicreasiiig less than 1 percent, or declining. Oiily one region liad decliiiiiig 

electricity intensity--the Pacific. Residential electricity iiiteiisity is growing fastest in the 

South Atlaiitic and East South Central regions. The Middle Atlantic, East Noi-th Central, 

and West North Ceiitml regions have the next-fastest growth rates. New England a id  the 

Mountain states have growth rates o€ less tlian 1 percent. 
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It is interesting to note that some commonality exists across contiguous regions. The 

East South Central, West South Central, and South Atlantic regions have experienced the 

most-rapid growth in electricity intensity, perhaps driven by air-conditioning loads and 

rapidly growing populations. The Middle Atlantic and West North Central regions also 

have had increasing air-conditioning loads at levels that did not exist until the late 1 9 8 0 ~ ~  

and tliey have seeii relatively rapid growth in electricity intensity over this period. 

Tlie Pacific Coast, which is dominated by California in its niagiiitude of electricity use, 

has had declining electricity intensity, possibly due to energy-related building codes that 

are the strictest in the iiation and have been in place longer than any otliers. 

All of these findings might iinply that the iiiipact of energy efficiency would be greater in 

areas such as the South in which the intensity of electricity use has been growing more 

rapidly than in otlier regions and might have less of an impact in the Pacific Coast where 

intensity has been declining. 

Figure 4.3 shows growth trends for average expenditures on residential electricity. The 

figure shows that average expenditures on residential electricity are growing in all 

regions but provides a different picture than residential electricity intensity. Expenditures 

are growing most rapidly in tlie South Atlaiitic, East South Central, New England, and 

Pacific Coast regions. Tlie Middle Atlantic and West South Central regions have the 

next-fastest growth rate, while tlie Mountain, East Noi-th Central, and West North Central 

regions have the slowest growth rates. 

In a demand-price relationship, one might expect to see a picture siinilar to the one for 

electricity intensity--those areas with the most rapid increases in expenditures would have 

declining or slower growth in electricity intensity. W i l e  this is true for the Pacific states 

and Nortlieast, tlie opposite is true for tlie South Atlantic and East South Central regions. 

This is tlie first indication that tlie regional differences in the deniancl-price relationship 

might matter when estiiiiatiiig the impact of energy efficiency on other deiiiaiid changes. 
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Figure 4.3: RegioriaI Trends in Average Expenditures on Residential Electricity, 1977-2004 

We now look at average expenditures on residential electricity as a share of persoiial 

income (see Figure 4.4). Although tlie spread o€ tlie numbers is small, there are a few 

interesting fiiidiiigs to note. First, eveii tliongh expeiiditures 011 electricity have been 

rising, tlie share of electricity as a percentage of iiicoiiie has been declining, iiieaiiiiig that 

iiicoiiies are growing faster than electricity use. In tlie Mouiitaiii and Northeast regions, 

the rdatioiiship is what we would expect-where expenditures per dollar of iiicoiiie are 

declining rapidly, electricity intensity is growing quickly. We would expect that where 

tlie expenditures per dollar of iiicoiiie are declining more slowly thaii in other regions, 

electricity iiiteiisity growth would be slower or declining (as is the case in tlie Pacific 

Coast). But in tlie South Atlantic and East South Central regions, we find that eveii 

thougli tlie expenditure per dollar o€ iiicoiiie is not declining as fast as tliat in other 

regions, electricity intensity is growing more rapidly than in the other regions. Tliis 

finding might be a n  iiidicatioii tliat electricity use in the South Atlantic and East South 

Central regions is relatively insensitive to tlie cost of using electricity. At tlie veiy least, it 

is another iiidicatioii of regional diversity. We also see sonic coiiiiiioiiality among 

neighboring regions--for example, energy intensity in all the Southern regions is 

declining more slowly than in other regions, wliile in tlie mid-Northern regions it is 

declining more rapidly. 
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Figure 4.4: Regional Trends in Average Expenditures on Residential Electricity as a Share of 
Income, 1977-2004 

One might coiiclude from Figures 4.2 through 4.4 that there are regional differences in 

the relatioiiship behveeii electricity demand and price and regional differences in tlie 

trends in electricity usage aiid expenditures. Using the method described in Chapter 

Two, we estimated tlie slio~-t-~-un and long-ixn price elasticities by region, which are 

presented in Figures 4.5 and 4.6. We find that tlie regional estimates of short-run 

elasticities range from -.04 in the East North Central region to .3 1 iii the South Atlantic 

region. We also present tlie 9.5 percent confidelice interval for each of tlie regional 

estimates. Wliere the confidence iiitervals do not overlap, we caii say the regions are 

significantly differelit from each other. Where they do overlay, there iiiay be differences, 

but, statistically, it is di-fficult for us to deteniiiiie if they are actually distinct. In this 

case, all the confidence iiiteivals overlap to some extent, except for those for tlie South 

Atlantic and East No& Central estiiiiates. Those two regioiis are the only ones that have 

significant differences in elasticities. 

Long-mi deliland (see Figure 4.6) is more elastic than short-i-un deiiiaiid in each region, 

and while tlie long-run pattern is relatively similar to the short-mn patteni, the East South 

Central regioii in this case is the most elastic, aiid tlie differences between the East South 
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Central and South Atlantic regions and the East Nortli Central region are statistically 

significant. The other regions differ f?om one aiiother less for long-1x11 elasticities tlian 

they do for short-mii elasticities. 
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Figure 4.5: Estimated Short-Run Residential-Electricity Price Elasticities by Region, 1977-2004 

0.2 

Figure 4.6: Estimated Long-Run Residential-Electricity Price Elasticities by Region, 1977-2004 
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Wlien the various pieces of this aiialysis are brought togetlier, tliey indicate tliat the 

relationship between demand and price vaiy enough by region that estimates of future 

residential electricity use or estimates of tlie iiiipacts of energy-efficiency programs 

should reflect some of the regioiial variation. 

C'oiiziilzercinl Electricity Results 

While tlie aiialysis of the residential electricity sector showed significant regional 

differences, tlie coinniercial electricity sector is somewhat less diverse. Our analysis of 

commercial energy iiiteiisity fouiid some differences across regions, but tlie elasticities 

did iiot differ. The trend in electricity intensity per square foot of office space has been 

moving toward increased intensity, with slower increasing rates in tlie Pacific Coast and 

East South Central regioiis (see Figure 4.7). We caimot say that the Pacific Coast region 

is statistically different from zero in teiiiis of coiiimercial electricity intensity, atid the 

West Soutlierii Central and East Soutlierii Central regioils are significantly lower tliaii 

most of the other regions. This finding indicates that new newly constructed buildings 

may be more energy efficient in some regions tliaii in other regions. It may also indicate 

that tlie impacts of hture iniproveiiieiits in coiniiiercial electricity efficiency may be 

larger regions with high growth in energy use, such as New England, the West Noi-tli 

Central, and the South Atlantic, and might have little additional impact on the Pacific 

Coast region. 

The short-mi1 price elasticities for coiimercial electricity range froiiijust under -.3 to -. 15 

(see Figure 4.8). Figure 4.8 indicates that soiiie differences exist in short-nm price 

elasticity estimates across regions, but tliey are smaller tlian tlie differelices in such 

estimates across regions in tlie residential electricity sector. In addition, tlie cominercial 

electricity estimates have considerably greater variaiice (larger coiifideiice iiiteivals) tliaii 

the residential sector estimates. Given this large variance, there are no significant 

differences among regions. Although we cannot say the regions are statistically different 

from each other, it does appear that tlie Pacific Coast and East South Central regions are 
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somewliat iiiore elastic in tei-nis o f  commercial electricity than the otlier regions, and one 

might look at these two regions somewhat differently than the otliers. 
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Figure 4.7: Regional Trends in Commercial Electricity Use per Square Foot of Office Space, 
1977-1999 
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Figure 4.8: Short-Run Commercial Electricity Price Elasticities by Region, 1977-1999 
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Figure 4.9 shows that demand is more elastic in the long nm than iu the short ix11 for the 

coiiiiiiercial electricity sector, but there is even less variation among tlie regions. The 

estimates shown in Figure 4.9 have large variances, aiid disceiiiing differences in 

elasticities among the regions is not possible. 

Wliat we can conclude from the above discussion is that there are iiot many regional 

differences in commercial electricity use. Therefore, estimates of hture electricity use at 

the regional level will not be greatly iiiipactcd by dissaggregation to the iegioiial level, 

except perhaps for tlie Pacific Coast and East South Central estimates. Differeiices in 

elasticities among states are still possible, and those differences are assessed in Chapter 

Five. 
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Figure 4.9: Long-Run Commercial Electricity Price Elasticities by Region, 1977-1999 

Xesideiztial Natriral Gas 

Our aiialysis of residential natural-gas energy intensity aiid expenditures 011 natural gas as 

a share of income shows that there are differences in long-teiiii trends among regions, 

although the trends theniselves are small in magnitude. Figures 4.10 and 4.1 1 show 
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intensity aiid piice trends by region for natxiral gas. The largest increase in iiiteiisity is in 

tlie Pacific Coast, driven by Washington and Oregon, and the greatest decline in iiiteiisity 

is in the West South Ceiitral region, driven by Texas. There are large variations in tlie 

estimates; thereCore, for the most part, wc cannot distinguish aiiioiig trends in iiiteiisity in 

the regions. Clearly, though, the Pacific Coast and Mid-Atlantic trends are positive, and 

the rest are negative (with the New England trend being iiidistinguisliable from zero). 

This finding does suggest, however, that iiiiproveiiieiits in the efficiency of natural-gas- 

using appliances might have a bigger impact in the Pacific Coast and Middle Atlantic 

regions than they would in most other regions, and that additional iiiiproveiiients in the 

eiiergy efficiciicy of aahiral-gas-using appliances in the West South Central region may 

have little impact. 
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Figure 4.10: Natural-Gas Intensity Trends by Region, 1977-2004 

The price trends for natural gas provide an iiiterestiiig picture of the demand-price 

relationships one would expect. Increasing-price treiids occuil-ed in the regions with 

decliiiiiig natural-gas intensity; the Pacific Coast and New England regions, which had 

increases in intensity, had an overall trend of prices not increasing (prices fluchiated 

across the sample for all tlie regions, but in the Pacific Coast aiid New Eiigland regions, 
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tlie overall average trend was indistinguisliable fiom zero). The sole exception to these 

trends is tlie Middle Atlantic region, which had small increasing price trends aiid 

iiicreasiiig intensities. In Washington and Oregon, which were tlie priiiiary drivers on the 

Pacific Coast for tlie iiicreasiiig intensity, tliere has been some substitution of iiatural gas 

for electricity for heating piirposes, some of which may have been driven by building 

codes that encouraged shifts from electricity for water lieating. These results certaiiily 

iiidicate that soiiie interesting results should be expected from the elasticity estimates. 
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Figure 4.11: Natural-Gas Price Trends by Region, 1977-2004 

Short-i-uii price elasticity for residential nahiral gas varies from -0.03 for tlie West South 

Central region to -0.18 for tlie Pacific Coast (see Figure 4.12). The variaiice in tlie 

estimates, as in the commercial sector, is large. The Pacific Coast, again, has tlie greatest 

elasticity, aiid its iieighboring Mountain region runs a close second. While we cannot say 

that tlie elasticity in tliese two regions is significantly different from that of the other 

regions, it may be worth fiirther exploring benefits estiiiiates for these two regions. Of tlie 

contiguous regions, tlie soutliei-ii-state regioiis are tlie least elastic, aiid the noi-tliei-i-state 

regions are in the middle. 
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The long-ixn price-elasticity estimates (see Figure 4.13) are more elastic tlian the shoit- 

teiiii estimates, with the most inelastic region still the West South Central and the most 

elastic still thc Pacific Coast. WIiile the variances are large in the long I-LII~, too, the 

Pacific Coast aiid Mountain regions are close to being significantly different from the 

West South Ccntral, aiid there is a group in the middle with similar elasticities. 
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Figure 4.12: Short-Run Natural-Gas Price Elasticities by Region, 1977-2004 
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Figure 4.13: Long-Run Natural Gas Price Elasticities by Region, 1977-2004 

Tlie results for residential natural gas fall somewhere in between tliose for residential 

electricity and those for coiiiiiiercial electricity in tei-ins of regioiial differences. As was 

tlie case with commercial electricity, there are few disceiiiable differences in trends 

aiiioiig tlie regions, but there are more differences in the elasticities than in coiiiiiiercial 

electricity, although still iiot at tlie level of significance that was seen in residential 

electricity. It might make a difference in forecasts aiid estimates if tlie Pacific Coast and 

Mountain regions are differentiated from the other regions. 

Regioiznl Aiinlysis Coiiclrisioiis 

The analysis of regional-level differences in the price-denland relationship provides 

different answers for different markets. It seems clear that tliere are regional differences 

in the residential electricity marltet, and that estimates of the impact of energy efficiency 

and forecasts of electricity demand could differ sigiiificaiitly if the regional differences 

are talteii into account. Clearly, coiiiiiiercial electricity does iiot appear to differ 

significantly by region; therefore, national-level estimates of commercial electricity 

price-demand relationships are likely to be sufficient for aiialyziiig tlie impact of energy 

efficiency in the commercial sector. Tlie picture for residential natural gas is somewhat 
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different. There is not a lot of variability in energy-use treiids over time, which is 

probably why there is not much difference by region in the price-demand relationship. It 

appears that deinaiid responds more to price in two of the regions than in the others, and 

this fiiidiiig could have some iiiiplicatioiis for estimates of the benefits of eiiergy 

efficiency, but national level results in this case are probably also sufficient for aiialyziiig 

tlie iiiipact of eiiergy efficieiicy in the coiiirnercial sector 
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Chapter 5: State-Level Analysis 

In this chapter, we use a methodology siniilar to tlie one tliat was used for tlie analysis in 

tlie previous chapter, but in this case, we differentiate state-level elasticities and trends. 

The state-level analysis consists of an examination of trends and an estimation of sliort- 

run and long-run price elasticities For each state. 

Xesidm f id Elect sicity 

Beginuiiig again with residential electricity, we look at tlie key trends in energy intensity 

and expeiiditures as a share of income. In teniis of electricity use per capita (see Figure 

5.  I), there are only a few states, which are concentrated in the West and New England, 

witli trends of sinall or declining energy iiitensity over the period studied. As we found 

in tlie regional-level analysis, tlie liigh-growth areas in teiiiis of residential electricity 

usage are conceiitrated in the Soutli. The sigiiificance of Figure 5.1 is in the consistency 

it shows within regions. While the eiiergy iiitensity trends do vary within each region, 

they do not vary significaiitly. There are no regions with some states with declining 

intensity and some states witli rapidly increasing intensity. This is a first indication tliat 

the regional-scale analysis might be sufficieiit for analyzing the inipacts of eiiergy 

efficiency. 

We do observe some inter-regional variation in electricity expenditures as a share of 

income (see Figure 5.2). There is some diversity within each of tlie regions, although in 

most cases, the differences among states in a region are small except for a single state. 

Because tlie demand is consistent within regions, but tlie expeiiditures and prices are not, 

the elasticities in states in each region might vary. 

Next, we take a look at tlie differelices in estimated residential electricity price 

elasticities, which are illustrated in Figure 5.3. Each square-shaped plot point in the 

figure represents a TJS. state, and the vertical lines represent the 95 percent confidence 

interval. Sixteen states have an estiiiiated elasticity that is positive over the period 

studied, although the variance is large enough in most cases that it is difficult to 
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distinguish it from zero. There are a few possible explaiiatioiis for tliis observation. In 

the early years that were studied, wlien prices were rising, these states saw consistent 

increases in demand, and in the later tiiiie period, when prices were declining in real 

tcriiis, these states did iiot have rapid growth in demand. Therefore, overall, it would 

appear that the demand-price relationship reacts differently in these states tliaii in other 

states. We caution, however, that it is possible that iii the fiiture, iiicreases in prices in 

tliese states would iiot lead to iiicreases in deiiiand, but that tlie deiiiaiid in these states 

would indeed slow or decrease iii a iiiaimer similar to that in other states (although tlie 

elasticity might still be substantially less tliaii that in other states). 
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Figure 5.1: State-Lmel Trends in Residential Electricity Intensity, 1977-2004 

40 



Less than -2% 

Between -2% and -1.5% 

Between -1.5% and -1 % 

Greater than -1 % 

Figure 5.2: State-Level Trends in Residential Electricity Expenditures as a Share of Income, 
1977-2004 

One other finding of note, illustrated in Figure 5.3, is that there are ten states (represented 

by the squares 011 the right-hand side of the figure with positive elasticities) that are 

significantly difiereiit thaii 11 states represented by the squares 011 the left-hand side of 

the figure (all of which have elasticities less than -.2). Given the size of the variances, it 

is difficult to distiiiguish differences in p i c e  elasticities among the other states. 

Estimated state elasticity and 95% confidence interval 

RAND TR292.5 3 

Figure 5.3: Estiniates of Short-Run Residential Electricity Price Elasticities for Each State, 
1977-2004 
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In Cliapter Four, we illustrated significant differences in elasticities among regions. 

W e n  we look at the individual state elasticities, sonie coiisisteiicies within tlie rcgions 

emerge. Figure 5.4 shows that several Mountain, West South Central, and West Nortli 

Central states appear to have similar lower-positive or higher-positive piice elasticities 

for residential electricity. Nevada, Idaho, Utah, Wyoming, Colorado, New Mexico, 

Oltlalioma, Kansas, aiid Nebraska form a block of states with veiy iiielastic demand (or 

estimated positive elasticities); tlie price-demand relationship iii these states appears to be 

soiiiewhat similar. Anotlier broad region with notable results falls in tlie middle of the 

couiitiy and tlie Southeast. Tlie group of states from Missouri to Florida has larger-tlian- 

average price elasticities, with tlie East Soutli Central aiid Soutli Atlantic regions sliowiiig 

some inter-regional iiicoiisisteiicies. States within the Middle Atlantic region are 

coiisisteiit in teniis of elasticities, as are tlie states in the East North Central region (with 

thc exception of Wisconsin). This fiiidilig iniplics that even though there are 

considerable differences aiiioiig tlie states in price elasticities, there are some regional 

consistencies. Therefore, disaggregation of data by region iiiiglit still be suffcieiit €or 

energy-efficiency iiiipact analyses. 

As one might expect, the geographic patterns in loiig-run price elasticity estimates (see 

Figure 5.5) are similar to tliose in the short-iun price elasticity estimates. Tlie Mountain 

states have iiielastic demand, whereas states in the South Atlantic aiid East South Central, 

Pacific Coast, aiid New England region have more-elastic demand in the long ruii. The 

variance in the long-mi elasticity estimates is larger than in tlie short-run estimates, aiid 

more states exhibit positive long-1x11 price elasticities than positive short-run price 

elasticities. Overall, these findings seem to indicate that over the time period studied, 

electricity demand continued to rise in inany of these states, regardless of price. Given 

tlie prices aiid demand that were observed over this time period, it is not clear whether 

any conclusions caii be made about how long-iun demand would react to price increases. 

We caii say, again, that there appear to be regional differences, but consistencies among 

states within the regions, in the long-run price-demand relatioriship. 
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Figure 5.4: Estimated State-Level Short-Run Price Elasticities for Residential Electricity, 1977-2004 

Overall, the fiiidiilgs presented in this section iiiiply that while regional disaggregation 

will be iiiiportaiit for estimating future iiiipacts of energy-e€ficiency technology and 

forecasting demand for residential electricity, state-level disaggregation may not be 

iiecessary for that purpose. 
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Figure 5.5: Estimated State-Level Long-Run Price Elasticities for Residential Electricity, 1977-2004 

43 



Coimzercial Electricity 

Tlie state-level analysis of the coiiiinercial electricity sector reveals a pattern of electricity 

usage siinilar to that at tlie regioiial level -there seeins to be soiiie state-level variatioii in 

electricity use patteriis, but few differences in tlie price-demand relationship. Figure 5.6 

shows trends in corninercial electricity use per square foot of office space (Le., tlie treiids 

in intensity). We see the slowest growth in electricity use in states in the West, although 

a few of those states show a slow growth in intensity. There is soine consistency in 

intensity ainong states within regions. For tlie most part, states within a region fall into 

one of two coiisecutive categories of growth. Again, this findiiig seeins to indicate that 

the regional analysis would be sufficient to capture aiiy differences tliat might exist in 

electricity intensity in the coiniiiercial sector. 

Tlie estiinated elasticities in commercial-sector iuteiisity are wliat we inight expect fioni 

the previous sets of analysis. Figure 5.7 sliows the estimated state-level shoi-t-1x11 

elasticities. There is not inuch variatioii across the states in iiiteiisity, except for a few that 

are represented at tlie left side of tlie figure. For the most pai-t, tlie estimated elasticities 

range between -.5 aiid zero, with a few states with positive elasticity (that is not 

significantly different froin zero), a id  a few states that seem to have more-elastic 

demand. It is interesting to note tliat for a large iiuiiiber of states, tlie variaiice is small, 

wliicli iiieaiis that tlie elasticities are well estimated. This is in contrast to the residential 

sector, in wliicli tlie variance is large for a iiuiiiber of states. There is also more variation 

aiiioiig the states in the residential-sector analysis in co~iiparison with the commercial- 

sector analysis, wliicli shows little variatioii among tlie states. We obseived tlie saiiie sort 

of pattei-lis for the long-run elasticities. 

Clearly, there does iiot seem to be a reason to disaggregate the analysis for coiiiiiiercial 

electricity to the state level. 
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Figure 5.6: Estimated State-L,evel Trends in Electricity Intensity in the Coinniercial Sector, 
1977-1999 
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Figure 5.7: Estimated Short Run Elasticities in Electricity Intensity in the Cornniercial Sector at the 
State Level, 1977-1999 
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Residential Naturd Gas 

Because the regioiial-level results for residential natural gas showed little regional 

diversity and a lot of variance in the estimates, it is not surprising that we find basically 

the same results at the state level. Tliere are difiercnces anioiig states, which become 

evident wheii looking at natural-gas intensity at tlie state level (see Figure 5.8). What is 

also evident is that there is significant variation among states within regions, with the 

notable exceptioii of the East North Central and the West South Central, where the trends 

in natural gas use per capita are fairly consistent. Otheiwise, there is not much in tlie way 

of observed patteiiis to note. Tliere are more states in tlie Noi-th that have growing 

natural-gas intensities, but a group of states in the South Atlantic (and Tennessee) also 

have growing intensities. 

Given these findings, it is not surprising that we also find some large differences among 

the states in estimated shoi-t-run price elasticities for natural gas (see Figures S.9a and 

S.9b) along witli very large vai-iances amoiig the states. The price elasticities range from 

-.3 to .l, which is quite a broad range, but the variances are so large that we caimot even 

say that states at the extreme low end of the range are statistically different fi-om other 

states. Reflecting what we observed at the regional level, there is not much in the way of 

coiisistency among states within the regions in teiiiis of price elasticity. There is a group 

of contiguous states ranging from the middle of the couiitiy to the East Coast that have 

some similarities in elasticities. But again, because the variances are so large, there is not 

much we call intei-pret Groin these results, and there does not seeiii to be much of a reasoii 

to assess natural-gas deiiiaiid and tlie benefits of energy-efficiency technologies at the 

state level. 
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Figure 5.8: Trends in Natural-Gas Intensity at the State Level, 1977-2004 

Figure 5.9a: Estimated Short-Run Price Elasticities for Natural Gas at the State Level, 1977-2004 
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Figure 5.9b: Short-run Price Elasticities for Natural Gas 

State-Level Conclusions 

Tliere are di€ferences among the states in price elasticities aiid in some trends in energy 

use aiid other factors, but, for tlie most part, they are not significant. As was seen with 

tlie regional analysis, there is a difference between the results of the residential electricity 

aiialysis aiid those of coiiiiiiercial electricity aiid residential natural-gas analyses. For 

residential electricity use, there is enough consistency among states withiii regions that a 

state-level disaggregation would iiot liltely produce different results than would regional- 

level aiialyses for forecasting the estimated benefits of energy-efficient tecluiologies. 

For coiiiiiiercial electricity aiid resideiitial iiatural gas, there is not much consistency 

among states, and tliere are significant aiiiouiits of variance in the estiinates; therefore, it 

is iiot certain that oiie could use our approach to differentiate states to a degree that would 

be useful in forecasting estimates of energy-efficiency benefits. 
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Chapter 6: Utility-Level Analysis 

The utility-level analysis posed a iiuniber of analytical clialleiiges, which liinited tlie 

conclusioiis that we were able to draw fiom our analysis. While coiisuiiiption and price 

data at tlie utility level were available in the database tliat we used, data 011 otlier factors 

tliat are key to the price-demand aiialysis (such as iiicoiiie aiid climate) were not. As such, 

we used state-level data in place of tlie uiiavailable utility-level data. Nevertheless, we 

continued witli tlie experiinent to see if there appear to be significant differeiices in how 

price aiid deiiiaiid respond at tlie utility-scale level, siiiiply to gIeaii whatever iiiforiiiatioii 

tliat might coiitribute to tliis study. 

We did discover a few interestiiig things in tliis analysis. First, there is a lot of variation 

in elasticities among the utilities, which was iiot unexpected, although the price 

elasticities for about 65 percent of the sainple are not statistically sigiiificaiit. Figure 6.1 

illustrates tlie percentage of tlie saiiiple of utilities that are in each region (shown in 

Figure 4. l), and of those, the percentage with estimated price elasticities tliat are 

statistically significant. There are 110 apparent regional coiisistencies, other than tlie 

South Atlantic and East North Central regioiis liaviiig tlie highest percentage of utilities 

with significant elasticities. For iiiost regions, the percentage of utilities in tlie region aiid 

the percentage with sigiiificaiit estiiiiates are very similar. At one end, tlie East North 

Central region had about 5 percent more utilities witli statistically significant price 

elasticities, as a proportion of all utilities in tlie dataset, tliaii tlie region’s percent of the 

total number of utilities in tlie data set, aiid tlie Mountain regioii had iiiore tliaii 5 percent 

€ewer utilities with statistically sigiiificaiit price elasticities. 

The price-elasticity estimates are wide-ranging aiid have liinited precision. Tlie raiige of 

elasticities for the statistically significant estimates was 1.1 to -1 37 .  Tlie iiiediaii was 

-0.57, aiid tlie iiiean was -0.63. 

Size of a utility appears to be correlated with tlie elasticity estimate. The raiige of 

elasticity estiinates for the largest utilities (tlie iiiediaii is -0.25, aiid tlie iiieaii is -0.29) is 
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similar to tlie raiige of estiiiiates found in tlie state analysis. .There is greater variability in 

tlie elasticity estimates obseived in tlie m a l l  utilities, which results in a larger raiige of 

estimates. 

Overall, we caiuiot coiiclude iiiucli from tlie utility-level analysis, otlier thaii tlie large 

aiiiouiit of variation in price elasticities suggests that it may be useful to delve fb-ther into 

analyzing utility-level electricity demand. Fui-tlier aiialysis iiiay produce infomiation that 

is valuable €or plamiing and estimating eiiergy efficieiicy at this level. 
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Figure 6.1: Percentage of Utilities in the Sample within Each Region and Percentage in Each Region 
with Significant Elasticities 
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Chapter 7: Conclusions, Final Thoughts, and ~ ~ ~ ~ ~ ~ ~ ~ ~ o n s  of Analysis 

This chapter reviews tlie results of our analysis and their iinplicatioiis and presents our 

recommendations for further analysis. The key fiiidiiigs from this study are as follows: 

* There are state aiid regional differences in (1) electricity aiid natural-gas demand, 

(2) the relationsliip between changes in deinaiid aiid changes in price (i.e., 

elasticity), and (3) factors that iiiflueiice demand. 

It is difficult, with the data we have available, to show statistically significant 

differences at all levels lor comiiiercial electricity and residential natural gas, though 

our results do indicate tliere may be regional and state differences in liow price mid 

deiiiaiid interact in each of those sectors. 

We found significant regional differences in tlie price-deniand relatioiisliip for 

residential electricity, but also found consistencies in tlie price -demand relationship 

for residential electricity aiiioiig states within regions. 

The price-deniand relatioiiships have not changed over tlie past couple of decades- 

our estiiiiates are about tlie same as those from studies done in tlie 1980s. 

Price elasticity--i.e., liow deinaiid reacts to changes in price overall-has 

coiitiiiued to be sinall since tlie 1980s. 

Over tlie periods we exainiiied (1 97‘7-2004 for residential electricity aiid natural 

gas, 1977-1999 for coininercial electricity, aiid 1989-1 999 for residential electricity 

at tlie utility level), some basic trends einerged: Demand for eiiergy overall is 

increasing; in many cases, eiiergy intensity is increasing, but price is decreasing; 

and, while expenditures 011 eiiergy are increasing, ciiergy expenditures as a sliare of 

coiisumers’ income and as a share of commercial sector output are declining. 

The past few years have seen some changes in these patterns, and it is possible that 

some of these trends and relatioiiships might exliibit further changes. 
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Slz o uld DOE Disaggregate Data for Estimating Eiwrgy-E f$cien cy Prograins Benefits ? 

The results of this study have a iiuiiiber of iniplicatioiis for the DOE’S decisioiniiakiiig 

aiid policyinalting. The basic questioii that was the inipetus for this aiialysis was whether 

tlie DOE should disaggregate data (fioiii the iiatioiial level to the regioiial, state, or utility 

level) wlieii estiiiiatiiig the benefits of its energy-efficiency prograiiis. The aiiswer to this 

questioii has a number of components. 

We first made the case that certain factors might affect tlie iiiipact that eiiergy efficieiicy 

would have 011 overall demand. We also iiiade the case tliat the price-deiiiaiid 

relationship, or price elasticity, was important for estiiiiatiiig the impact of eiiergy- 

efficieiicy prograins and techiology. In exaiiiiiiiiig deiiiaiid in each sector (residential 

and coiimercial electricity deiiiaiid and residential natural-gas deiiiaiid), we fouiid that 

there are soiiie differeiices in regional trends-iii particular, trends in the iiiteiisity of 

eiiergy use. Eiiergy efficiency inight have a bigger iiiipact on regioiis with rapidly 

growing iiiteiisity of use tHaii on regioiis with iiiteiisity tliat is either declining or growing 

slowly. 

In teiiiis of tlie price-demand relationship, if increasing prices iiiotivate llivestiiieiits in 

eiiergy efficiency, then the iiiipact of energy efficieiicy iiiiglit be greater in regioiis or 

states that are tlie iiiost elastic (ix,, those with the lowest negative price elasticities). In 

these regions aiid states, the price-demand relatioiiship is tlie most robust, aiid clianges in 

price could lead to greater cliaiiges in eiiergy efficiency, aiid vice-versa. Aiiy estiiiiates of 

tlie impact of eiiergy-efficiency prograiiis will be iiiipacted by price elasticity, and if the 

elasticity differs sigiiificaiitly by region or state, the estiiiiates of the iiiipacts will differ 

accordingly. 

In the case of the residential electricity sector, it is clear that there are regioiial 

differences. It also seeins clear that tlie elasticities are relatively coiisisteiit aiiioiig states 

within tlie regioiis aiid tliat, at least for tlie iiear term, disaggregating data on eiiergy- 

efficieiicy prograiiis to the regioiial level should be sufficient to evaluate tlie different 

effects that energy efficieiicy could have in different regioiis of the countiy. 
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The results are less clear for tlie coinniercial electricity sector. Few regioiis appear to 

have sigiiificaiitly different treiids in tlie intensity of electricity use (specifically the 

Pacific Coast aiid perhaps the West North Central and East South Central regions, which 

have had slower growth). Statistically, it is difficult to distinguish among the other 

regions in teims of iiiteiisity of use, and there are 110 discemable differences in the pi-ice 

elasticities between regions. It does seeiii tliat the impact of eiiergy efficiency in the 

Pacific Coast would differ from the impact in the rest of the country, and perhaps 

disaggregating Pacific Coast data from the national-level data is all that is iieeded to 

estiiiiate the impact of certain DOE programs. On tlie other hand, there is some 

coiisisteiicy iii price elasticities aiiioiig states within regions, such as what was seeii in the 

resideiitial electricity sector, altliough iiot to as great an extent. This fiiidiiig does suggest 

tliat a state-level analysis would iiot be iiecessaiy in the slioi? tenn. 

The results are even less clear for the residential natural-gas sector. As in the commercial 

sector, only a couple of regions (again, the Pacific Coast aiid the West South Central 

region) seein to differ from the rest in all the factors we examined. But there is little 

coiisisteiicy in the states withiii the DOE regions and little statistical differeiice among the 

estiiiiated elasticities for each region. If one uses the estimated elasticities, the inipact of 

energy-efficiency prograiiis in the Pacific Coast aiid in the West South Ceiitral region 

would differ if oiie were to coiiipare the two regions. This inakes iiitei-pretiiig tlie findings 

on residential natural gas use more difficult than interpreting the findings for the other 

eiiergy sectors. One finding of note is that the changes in demand for nattiral gas are 

smaller than those for electricity over the time period studied, so perhaps national. level 

analysis would be sufficieiit for detemiiniiig the impact of energy-efficieiicy programs on 

deinaiid in the residential natural-gas market. 

Price Elasticity of Deiiiaiid 

The results 011 price elasticity are interesting. Our elasticity estimates are no different 

fi-oiii those froin teii to 20 years ago. This indicates that the relationship between price 

aiid deiiiaiid has iiot changed even though (1) 15 to 20 additional years of eiiipirical data 
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are available; (2) there have been changes aiid shifts in energy use, in particular the 

introduction of new electricity-using devices; (3) there have been large increases in air- 

coiiditioning loads; and (4) appliaiices are inore energy efficient than they were 15 to 20 

years ago. 

In addition, the elasticities remained the saiiie over the past two decades-i.e., they 

reiiiaiiied low. In other words, deiiiand did not tend to react iiiuch to changes in p i c e .  

There are small, and somewhat consistent, changes, but on the surface it seems that there 

are few options for coiisuiiiers or coiiiiiiercial busiiiesses to switch to electricity or natural 

gas use in respoiise to energy prices. 

Tliese observations, however, might be driven inore by the trends in factors affecting 

intensity than by how consuiiiers react to changes in price. Over the time period studied, 

we observed the followiiig general trends: 

Q Energy prices heading dowiiward 

o Energy costs as a share of iiiconie also heading dowiiward 

Energy use rising. 

Given these trends, it is difficult to find significant variations in the price-demand 

relationship, because prices and demand have not varied mucli. Also, it is difficult to 

achieve iiiiproveiiients in energy efficiency when energy costs continue to decline, 

beyond those that “iiaturally” occur through teclmology iinprovenieiits. 

On the other hand, it is possible that the price-demand relationship is changing. First, just 

anecdotally, when California was facing energy probleiiis in 2000 aiid 2001 , a 

coiiibination of factors led to a significant reduction in residential electricity use, with 

reductions in electricity deiiiaiid estimated to be as high as 9 percent in response to 

goveiiiiiient policy, iiiedia coverage, and rising prices. At least in a case such as that, 

consuiiiers will chaiige their demand behavior in the short term in response to energy 

prices and energy policy. 
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In the past few years, we have witnessed a reversal of the downward price trends and, at 

the same time, we have seen a reversal in tlie upward trend in electricity iiiteiisity in a 

number of states. Overall, prices have not been decliiiiiig as rapidly, and energy use has 

not been iiicreasiiig as rapidly either. So, it is possible that with an  increasing-price 

regime, one might see a different demand-price relationship than what would be obseived 

in a decreasing-price regime. More study and analysis would be iieeded to uiicover these 

trends. 
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ethodology Used to Estimate Elasticities 

The priiiiaiy goal of this study is to measure how the energy-demand relatioiiship varies 
at different levels of spatial aggregation (ix., at tlie national, regional, state, and utility 
level). We iiiodel the deiiiaiid relationship as a function of four conipoueiits: 

Q measured variables that vary across states aiid within states over time-such as 
eiiergy prices, iiicoiiie, population, aiid climate 

0 fixed differences betweeu states-uiuiieasured variables that do not change in the 
study period but tliat differ across states 

0 aii aggregate tiiiie trend-one that accouiits for uimeasured variables coiimoii to 
all states, such as federal policy 

Q a raiidoiii error term that varies across aiid within states. 

We estiiiiate this model with the following fixed-effects specification: 

wliere QDi,t is log eiiergy deniaiid in state i aiid year t, QDi,t is tlie lag value of log eiiergy 
demand, Xi,t is a set of iiieasured covariates (e.g., eiiergy prices, population, income, aiid 
climate) that a€fect eiiergy demand, and Xi,t-l is tlie lag values of tlie covariates. The 
residual has three conipoiients: 

a si is an indicator variable tliat captures tiiiie-invariant differences iii eiiergy 
deinaiid across states (“state fixed effects”). 

e yl is an iiidicator variable that captures time effects coiiuiioii to all states (“year 
fixed effects”). 

0 ~ j , ~  is a raiidoiii error teiiii. 

We based this specification on the flow-adjustment model developed by Houthalcker et 
al. (1 974). In this model, deiiiaiid is a fuiictiou of prices, income, populatioii, aiid climate. 

where QD“ deiiotes desired demand in tiiiie t. The model assuiiies the followiiig 
adjustiiient process between periods: 

where O< 8 < 1. The estimating equation then becoines the following: 
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Then, by substituting in a linear fiiiictioii for QD“i,t , tlie final foiiii is the following: 

In this model, tlie 0 tenin reflects tliat current deinaiid (QDj,t)adjusts partially to cliaiiges in 
desired deiiiand (QDii,J. Eiiergy deiiiaiid does not h l ly  adjust in the cuneiit period 
because it is a stoclc-flow process. In tliis stock-flow process, adjusting tlie stock usually 
talces more than one period but coiisuiners can control the flow easily in the current 
period. Therefore, demand does not fully adjust within oiie period to changes in desired 
demand. 

In more tangible teiiiis, tlie “stoclc” refers to energy-consuming appliances that a 
coiisuiiier owns, sucli as a car, air conditioner, heater, aiid stove. The flow is tlie aiiiount 
that tlie coiisuiiier uses the appliance. In tliis process, tlie coiisuiiier has imiiiediate 
colitrol over where the tliermostat is set or liow inucli lie or she drives the car but tliese 
decisioiis caii only affect eiiergy coiisuiiiptioii to a limited degree. If the consuiiier wants 
larger changes in energy demand, lie or she must replace an expensive item like a car, 
heater, or air conditioner, which typically cannot happen immediately. 

This explanation for the pai~ial-adjustmelit process suggests that an ideal model for 
eiiergy demand would explicitly represent coiisuiiier decisions 011 purchasing energy- 
coiisuiiiiiig appliances and their levels of usage. Taylor (1 975) discusses tliis issue and 
notes tliat most studies at tliat time Iiad insufficient data on appliance purchases and usage 
to estimate such a model. Other studies have estimated price elasticity using inodels of 
this type, such as Dubin aiid Macfaddeii (1 984). However, data limitations precluded 
estiiiiatiiig a similar model for different spatial scales. Therefore, we proceeded witli 
Houtlialker et. al.’s reduced-form model, which is coiniiioi~ly used in the literature. 

By estimating tlie adjustment process (e), we caii estiiiiate both short-run aiid long-mii 
price elasticities. Tlie short-run price elasticity is the Iong-i-Lui price elasticity (y) 
multiplied by tlie adjustment factor (e), which in tliis iiiodel refers to 0y, tlie estimated 
coefficient 011 tlie curreiit period price variable. Tlie long-iun elasticity is estimated by 
subtracting tlie coefficieiit on tlie lagged deiiiaiid variable (1-0) froiii one to get an 
estimate of 0 and then dividing tlie coefficient of tlie current price (0y) by the estimate of 
8. 

We estimate any spatial differences in the energy-demand relationship by adding 
iiiteractioii teiins between indicator variables for tlie spatial unit of iiiterest (region, state, 
or utility) aiid the regressors of interest (price, quantity, and income). These interaction 



tenns allow the estiiiiated parameters to vary, aiid we caii aiialyze if price elasticities 
differ across geographical units. 

Parnnieter Ideritifica fioiz 

Tlie variables of interest in this study, eiiergy price aiid quantity, are jointly deteiiiiiiied 
by tlie interaction of eiiergy supply aiid demand, wliicli creates probleiiis for identifying 
parameters in the deniaiid equation. Ideally, we would iiiodel the eiiergy market with a 
system of equations for supply and demand. With a system of equations, we could 
isolate inoveiiieiits in tlie deiiiaiid and supply curves aiid use tliis variation to estimate tlie 
parameters in each equation. We were unable to develop a system of equations for each 
spatial level used in the study and instead used a reduced-foiiii iiiodel tliat caii identify 
tlie paraiiieters of the demand equation under the following assumptions: 

0 

0 

tlie iiiodel includes all the factors tliat affect eiiergy deinand 
price chaiiges between periods are exogenous 
the error term does iiot coiitaiii autocorrelation 

The followiiig discussioii explains why these assumptions are necessary and then 
exaiiiiiies tlieir plausibility. 

The first assuiiiptioii is iiecessary because identifying paraineters of tlie detiiaiid equation, 
and more specifically tlie effect of prices 011 quaiitity, requires holding the deiiiaiid cuive 
fixed and allowing sliifts in tlie supply curve to establish tlie shape of the deinaiid curve. 
If tlie iiiodel was inissiiig a factor tliat affected deiiiaiid, then shifts in both deiiiaiid and 
supply could cause tlie observed shifts in price aiid quantity but tlie model would attribute 
the changes solely to shifts in supply. More simply, tlie estimates in the demand equation 
could suffer from omitted variables bias. 

The second assumption is required to isolate tlie effect of price on demand. In a h l l  
system of equations, changes in price affect deniaiid aiid feed back into tlie supply 
equation. Tlierefore, prices are endogenous and deteimiiied by tlie equilibrium betweeii 
supply and demand. Without a supply equation to capture tliis feedback, tlie iiiodel 
cannot identify tlie parameter 011 the eiidogeiious variable, uiiless prices enter the system 
exogenously. The following discussion will examine some situations where prices could 
plausibly enter tlie system as an exogenous variable. 

The final assumption is needed because tlic lagged deiiiaiid teiiii can be written as a 
function of past values of tlie error teiin. If autocorrelation is present, it creates 
coixlatioii betweeii tlie eiyor tenii and the lagged demand variable, wliicli biases 
estimates of the coefficient 011 lagged demand. Tlie equations below show liow 
autocorrelation is a problem. 
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Tlie iiiodel equation is: 

which caii be re-written as: 

By continuing to substitute for tlie lagged demand term, this teiiii could be re-written as a 
hiiction of iiiitial demand, lagged values of explanatory factors, and, most iinportaiitly, 
past values of tlie error tenii. Therefore, any autoconelation in tlie error tenii (E(qt, E ~ , J  
# 0 where t # s) will create conrelatioil between tlie lagged deiiiaiid teiiii and the enor 
term, which will bias estimates of the coefficient on lagged demand, y. 

The assumnptions stated above for parameter identification are strong but not iinplausible. 
The followiiig discussioii addresses each assuiiiptioii. 

Assumption #1 - Controlling for all factors affecting demand 

Tlie iiiodel iiicludes the own-price of tlie good, price of a substitute, and income, wliicli 
are key variables in iiiicroecoiioinic decisions of demand. Tlie iiiodel also controls for 
population and climate, which would also affect energy demand. Iii addition, tlie iiiodel 
includes lagged values of these factors, which controls for large period-to-period chaiiges 
in explaiiatory variables. Tlie model also coiitrols for denialid in tlie previous period, 
wliicli in effect controls for the stock of energy-consuming appliances because tlie stock 
of appliaiices is uiililcely to change sigiiificaiitly from year-to-year. Finally, tlie niodel 
includes fixed-effects for each cross-sectional uiiit aiid year. 

Tlie fixed-effects coiihol for m y  uiuiieasured tirne-invariant effects on demand 
attributable to the cross-sectional unit. An exaiiiple of a n  uiiineasured tinie-invariant 
effect is eiiergy deiiiaiid patteiiis in states witli federally-administered hydroelectric 
power sectors. Wasliiiigtoii, Oregon, and Tennessee have exceptioiially high per capita 
electricity use aiid low average prices. Soiiie of this effect is due to prices, but each of 
these states have electricity inarkets dominated by large federal power agencies that have 
liistorically supplied tlie regions witli inexpensive energy. The effect of these ageiicies is 
difficult to measure, and is likely to differ between states. Therefore, iiicludiiig an 
indicator variable for each state controls for the unique effects that agencies like the 
Bomeville Power Adiiiinistratioii or Teixiessee Valley Authority have 011 energy 
demand. Iti addition, the indicator variable controls for any other uiuiieasurable variables 
that affect energy demand. The year fixed effects coiitrol for any year-to-year variation 
in demand that OCCUTS across all cross-section units. Examples of these effects are 
natioiial legislation, inacroeconoiiiic treiids, aiid iiatiomal-level events that affect eiiergy 
demand (war or terrorism attack). 

Tlie explanatoiy variables coiiiprise a relatively conipreliensive set of coiitrol variables 
for energy demand. Tlie very high R2 values (> 0.9) 011 tlie regressioiis indicate that tlie 
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model fits the data well and explains a large amount of the variation in energy demand. 
One area where tlie model does not control for changes in deniaiid is a state- or cross- 
section specific factor that changes over time. For instance, if a subset of states 
substantially changes their stock of energy-consuming appliances, then the inodel may 
not control for this change in demand. This situation contrasts witli national consuiiier 
trends in purcliasing new electronics, which tlie model can control for witli year fixed 
effects. 

Assumption #2 - Exogenous energy prices 

The assumption of exogenous energy prices is tlie strongest assuniption but not 
implausible. A public utilities coinmission that sets coiisuiiier rates regulates most 
electricity and natural gas rates. These price schedules do iiot change regularly and the 
rate setting is iiot exogenous. Despite tliese shoi-tcoiiiings, there are portioiis of a 
coiisuiner’s utility bill that do vary ailtlually and this source of variation is arguably 
exogenous. Most utility bills contain a component that passes through changes in file1 
prices to customers. Since utility rate schedules do iiot change regularly, iiiuch of tlie 
period-to-period variatioii in what consuiiiers actually pay for electricity aiid natural gas 
is fluctuations in the fuel cost. Because these fuels are typically purchased at prices 
determined on iiatioiial or world markets, the change in prices from fuel costs is primarily 
exogenous variation. 

Assumption #3 - No autocorrelation in the error term 

The discussioii above showed that estiiiiating the model witli ordinaiy least squares 
(OLS) when autocorrelation is present will result in biased estimates. This assumption is 
testable and autocoil-elation tests are perfomed 011 tlie regressions in the study. Alternate 
estimation methods are possible, notably instixiiiental variables and error coniponeiit 
technique. In previous work, Houtliakker et. al. (1 974) found that OLS estimates with 
separate intercepts for cross-section units (fixed-ef€ects) produced estimates that were 
comparable to tlie error coiiipoiient technique. Altliough, this finding is iiot geiieralizable 
to other data sets. Tlierefore, this analysis includes tests for autocorrelation. 

We follow tlie test for first-order autoconelation discussed in Wooldridge (1 994; 2002). 
In tliis test, we run an OLS regression of the dependent variable on the explanatory 
variables aiid obtaiIi the residuals. We then run an OLS regression of the residuals on tlie 
explanatory variables and lagged residuals. The coefficient on tlie lagged residual terni is 
a consistent estimate for p and the t-statistic on the coefficieiit of the lagged residual tenii 
is a valid test for the null liypotliesis p = 0 (no autocorrelation), where p represents tlie 
coefficient on the lagged error in an AR( 1) model. In our results, we present tlie estimate 
of p and tlie associated t-statistic. 

As stated earlier, an ideal iiiodel would include a systeni of equations to iiiodel the 
demand and supply equations of each state’s energy market. The limited scope of tliis 
study excluded an extensive analysis of supply aiid demand in each state. We followed 
HouthaMter’s demand model because it was widely used U i  tlie literature, we could 

63 



estimate differelices in short- and long-run elasticities, aiid determine if these paraiiieters 
vary geographically. Under the assuniptioiis stated above, tlie iiiodel will estiiiiate tlie 
causal effect of prices on energy demand-tlie focus of this study aiid measure how this 
effect varies geographically. If these conditions are iiot met, tlie estimate will reflect the 
correlatioii between tlie observed prices and quantities 

The regional data aiialysis for each energy market in Chapter Four displays regioiial 
trends for residential electricity, coiniiiercial electricity, and natural gas intensity, 
expenditures, aiid expenditures as a share of income. We estimate these trends usiiig a 
deteiiiiiiiistic time trend of the followiiig foiiii: 

L,ii depeiideiit variable = BO + year f E 

This iiiodel fits a linear time trend to our data. In most of the aiialyses done for this 
study, tlie treiids were linear, aiid tlie iiiodel was a good fit, which was evidenced by R2 
over 0.9 (the time trend). Appendix D displays the results froiii the trend analysis. 
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Appendix €3: Data Sources 

The regressioii aiialyses done for this study used p a d  data for tlie 48 coiitiguous states. 
The time periods for each eiiergy market analysis varied because of data limitations. The 
data on the residential electricity and natural gas iiiarltets spans 1977 to 2004. The data 
on comiiiercial electricity extends only fiom 1977 to 1999. The data are from the 
following four sources: tlie DOE EIA, Bureau of Ecoiioiiiic Analysis (BEA) of the 
Department of Commerce, the IJ.S. Census Bureau, and the Natioiial Oceaiiic and 
Atmospheric Administration (NOAA). 

The sources for electricity data iiiclude the following EIA publicatioiis: Sfate Errergy 
Data Report 2001, Electric Power Allnzml, and Electric Power Monthly. By coinbiiiiiig 
these data sources, we developed a state-level database of electricity coiisuiiiptioii aiid 
prices for residential and coiiiiiiercial customers. The sources of natural-gas data iiiclude 
tlie followiiig EIA publications: State Erieiegy Data Report 2001, Natziml Gas Armial, 
and Natziid Gas Montlily. As was done for the electricity sector, for natural gas we 
created a state-level database on consumption and prices for residential customers. 

Economic Dafa 

We obtained economic data on gross state product, GDP deflator, aiid population fi-om 
the Department of Commerce Bureau of Ecoiioiiiic Aiialysis (BEA) “Regional Economic 
Accouiits” Web site (see Iittp://www.bea.g;ov/bea/re~ionaYdata.htm). We purchased data 
on c oiiiiiierc i a1 fl oorspac e fi.0111 Mc G raw -Hi 11 C on s till ct i on Dodge 
~lilttl?://dodae.coiisti-uction.coiii). 

CIiiiinte Datn 

The NOAA publishes state-level data on heating aiid cooling degree days. The degree- 
day iiieasures quantify how far the daily average teiiiperature deviates from 65 degrees. 
For instance, if a day’s average teiiiperature is 50 degrees, tlieii the day lias 15 heating 
degree days. If the average is 70, then the day has five cooliiig degree days. We 
constructed an aiuiual cliiiiate index by suiiiiiiiiig lieatiiig mid cooling degree-day 
measures, which captures aniiual climate variation in each state. The data on degree days 
are available on tlie NOAA website 
(http://lwf.ncdc.noaa. aov/oa/documentlibrary/lics/hcs.html). 
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Appendix C: Variables and ere Constructed 

Table C.1: Residential Electricity Regression Analysis Variables 

Variable How Variable Was Constructed/Data Source 

Residential electricity consumption Electricity consumption (Btus), residential sector (ESRCB), 
1977-1 999 

Source: EIA State Energy Data Report (2001) 
Electricity sales (megawatt hours), residential consumers, 
2000-2004 

Source: EIA Electric Power Annual (2003) and Electric 
Power Monthly (2004) 

Real residential electricity Prices = 

Nominal residential electricity Price 

Average price of electricity, residential sector (ESRCD), 
1997-1 999 

Source: EIA State Energy Price and Expenditure Report 
GDP deflator (2001 ) 

Average price of electricity, residential consumers, 2000- 
2004 

Source: EIA Electric Power Annual (2003) and Electric 
Power Monthly (2004) 

Real residential natural gas Prices 

bkminal residential natural gas Price / 

Average price of natural gas, residential sector (NGRCD), 
1997-1999 

Source: EIA State Energy Price and Expenditure Reporf 

Average price of natural gas, residential consumers, 2000- 
2004 

Source: EIA Natural Gas Annual (2003) and Natural Gas 
Monthly (2004) 

GDP deflator (2001) 

Population State population 
Source: BEA, Regional Accounts Data, "Annual State 
Personal Income,'' Population table (no date) 

Real disposable income per capita = 
Disposable Income per capita GDP 
deflator 

Disposable income per capita 
Source: BEA, Regional Accounts Data, "Annual State 
Personal Income," Per capita disposable personal income 
table (no date) 

Climate index = 
Heating degree days I- Cooling degree 
days 

Heating degree days, cooling degree days 
Source: NOM,  National Climatic Data Center, "Heating 
and Cooling Degree Data" (no date) 
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Table C.2: Commercial Electricity Regression Analysis Variables 

Variable How Variable Was Constructed/ Data Source 

Oxmm‘cial electricity ConsumPtion Electricity consumption (Btus), commercial sector (ESCCB) 
1977-1 999 

Source: EIA State Energy Data Report (2001) 

Real Ccmmercial Electricity Prices = 

b n i n a l  COmmercial electricity Price / 

Average price of electricity, commercial sector (ESCCD) 
1997-1 999 

Source: EIA State Energy Price and Expenditure Report 
GDP deflator (2001) 

Real ~ommercial Natural Gas Prices Average price of natural gas, commercial sector (NGCCD) 

Source: EIA State Energy Price and Expenditure Report 
1997- 1999 

(2001) 

Area of commercial floorspace Data purchased from McGraw-Hill Construction Dodge 
http://dbdge.construction.com/-includes data on 
square footage of commercial floor space from 1977 - 
1999 for each sate 

Real gross state product = 
Gross state product / GDP deflator 

Gross state product 
Source: BEA, Regional Accounts Data, “Gross State 
Product,” (no date) 

Climate index = 
Heating degree days I- Cooling degree 
days 

Heating degree days, Coaling degree days 
Source: NOAA, National Climatic Data Center, “Heating 
and Cooling Degree Data” (no date) 
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Table C.3: Residential Natural-Gas Regression Analysis Variables 

Variable How Variable Was Constructed/ Data Source 

Residential natural gas consumption Natural gas consumption (Btus), residential sector 

Source: EIA State Energy Data Report (2001) 
Natural gas sales (thousands of cubic feet), residential 
consumers, 2000-2004 

(NGRCB) , 1977-1999 

Source: EIA Natural Gas Annual (2003) and Natural 
Gas Monthly (2004) 

Real residential natural gas Prices = 

Nominal residential natural gas Price 1 

Average price of natural gas, residential sector (NGRCD) 
1997-1 999 

Source: EIA State Energy Price and Expenditure Report 

Average price of natural gas, residential consumers, 2000- 
2004 

Source: EIA Natural Gas Annual (2003) and Natural Gas 
Monthly (2004) 

GDP deflator (2001) 

Real f-esidential electricity Prices = 

k-~minal residential electricity Price 1 

Average price of electricity, residential sector (ESRCD) 
1997-4 999 

Source: EIA State Energy Price and Expenditure Report 
GDP deflator (2001) 

Average price of electricity, residential consumers, 2000- 
2004 

Source: EIA Electric Power Annual (2003) and Electric 
Power Monthly (2004) 

Population State population 
Source: BEA, Regional Accounts Data, “Annual State 
Personal Income,’’ Population table (no date) 

Real disposable income per capita = 
Disposable income per capita GDP 
deflator 

Disposable income per capita 
Source: BEA, Regional Accounts Data, “Annual State 
Personal Income,” Per capita disposable personal income 
table (no date) 

Climate index = 
Heating degree days + Cooling degree 
days 

Heating degree days, cooling degree days 
Source: NOAA, National Climatic Data Center, “Heating 
and Cooling Degree Data” (no date) 
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egression Analysis Results 

In tliis appendix, we present tlie results froiii regressioii aiialysis at the national, regional, 
state, arid utility levels of aggregation. We display the results for each eiiergy market by 
level of aggregation. 

National-Level Resrrlts 

This section shows results for tlie residential electricity, coiiiiiiercial electricity, and 
residential natural gas markets. In tlie national level regressions, we estimate tlie iiiodel 
using paiiel data froiii tlie 48 contiguous states. We estimate the following inodel for 
these regressions: 

where QDi,t is log energy deiiiaiid in state i aiid year t, Q”i,t is the lag value of log eiiergy 
demand, Xi,t is a set of iiieasured covariates (e.g. eiiergy prices, population, income, aiid 
climate) that affect energy demand, aiid Xi,t.l is the lag values of the covariates. The si 
terni is a state-fixed effect estimated with an indicator variable. The,y, term is a year- 
fixed effect also estimated with an indicator vai-iable and G,, is a raiidoiii error teiiii. 

Residential Electricity 

The depeiident variable in this regression was tlie log of electricity sold to resideiitial 
electricity consuiiiers. We controlled for tlie followiiig variables: 

Lag value of dependent variable 
Log of resideiitial electricity price 
Lag value of log of resideiitial electricity price 
Log of per capita income 
Lag value of log of per capita iiicoiiie 
L,og of state population 
Lag value of log of state populatioii 
L,og of residential natural gas price 
L,ag value of log of residential natural gas price 
L,og of climate index (heating degree days + cooling degree days) 

The residential electricity niarket regression aiialysis covers tlie period froiii 1977-2004. 
The data from 2001 are excluded fi-om the aiialysis because EIA had serious errors iii the 
data for that year, which they have not corrected yet. 

The results show that lagged quantity Iias a sigiiificaiit aiid positive effect on current 
period consuiiiption. Current aiid lagged electricity prices are significant mid negative. 
The estimates iiidicate that short mil price elasticity (-0.24) is inelastic aiid siiiiilar to 
previous estimates iii the literature. The income, population, and natural gas variables are 
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all insignificant in the cull-ent period and significant in the lagged period. The lagged 
values are all positive, which is expected. Iiicoiiie and population increases should 
correspond with greater electricity demand. In this case, we consider iiatural gas a 
substitute for electricity and the positive sign for the cross-price elasticity indicates it is a 
substitute. Finally, the climate index Iias a significant and positive effect on resideiitial 
electricity demand. 

Table D.1: Regression results from the residential electricity market 

N = 1237 

Coef. 
0.232 

__I_^__ 

-0.243 
-0.129 
0.003 
0.384 

0.827 
-0.005 
0.1 11 
0.246 

-0.225 

Robust 
Std. Err. 
0.058 
0.049 
0.048 
0.076 
0.073 
0.285 
0.307 
0.028 
0.031 
0.026 

t 
4.03 
-4.96 
-2.7 

P 

0.04 
5.27 

2.69 

3.58 
9.36 

-0.79 ’ 

-0.16 

p>lfl 
0 
0 

0.007 
0.968 

0 
0.43 
0.007 
0.873 

0 
0 

35% Con1 
0.119 
-0.339 
-0.222 
-0.146 
0.241 

0.225 

0.05 
0.194 

P 

-0.783 

-0.06 

Interval] 
0.345 
-0.147 
-0.035 
0.152 
0.527 
0.334 
1.428 
0.051 
0.172 
0.298 

The adjusted R-squared for this model is very higli-approximately 0.99. A high R.- 
squared is typical with fixed effects models because the state and year effects included in 
the model usually have considerable explanatory power. 

We tested for first-order autocorrelation in the error term The estimate of p was -0.009 
with a t-statistic of -0.69, wliich indicates first-order coiielatioii is not present. We, 
therefore, conclude that autocorrelation does not affect coiisisteiicy of the coefficient 
estiniates or validity of tlie standard errors. 

Coiiimercial Electricity 

The dependent variable in this regression was the log of electricity sold to coiiiniercial 
electricity coiisuiners. We controlled for tlie following variables: 

Lag value of dependent variable 
e Log of coii~~iiercial electricity price 

Lag value of log of commercial electricity price 
Q Log of gross state product 
0 Lag value of log of gross state product 
Q Log of commercial floorspace 
0 Lag value of log of conmiercial floorspace 
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Q 

e 

Log of comiiercial natural gas price 
Lag value of log of comniercial natural gas price 
Log of climate index (heating degree days + cooling degree days) 

I 

Lagged quantity 
Ln elec price 
Lag elec price 
Ln nat gas price 
Lag nat gas price 
Ln commercial GSP 
Lag commercial GSP 
Ln floorspace 
Lag floorspace 

Table D.2: Regression results from the commercial electricity market 

Coef. 
0.785 

0.148 

0.049 
0.155 
-0.039 
0.504 
-0.421 
0.233 

-0.209 

-0.023 

Robust I 

0.124 

P’ltl 
0 

0.001 
0.004 
0.236 
0.029 
0.21 1 
0.747 
0.138 
0.169 

0 

[95% Conf. 
0.717 

0.046 

0.005 

-0.327 

-0.061 

-0.088 
-0.279 
-0.162 
-1.020 
0.156 

1 
iterval] 

-0.091 
0.250 
0.015 
0.093 
0.398 

1.169 
0.179 
0.310 

0.2a0 

n = 1034 

The coimnercial electricity market regression analysis covers the period from 1977- 1999. 
Later data are not included in the analysis because of consistency problenis with gross 
state product data collected by the Bureau of Ecoiioiiiic Analysis. In addition, data from 
Teiuiessee were excluded from this regression. 

The results show that lagged quantity has a significant aiid positive effect on current 
period coiisuinptioa. The rnagiiitude is larger than the estimate for resideiitial electricity. 
Current electricity price is sigiiificaiit and negative. The estimate iiidicates that short nul 
price elasticity (-0.2 1) is also inelastic and similar to previous estimates in the literature. 
The lagged electricity price is positive and significant, which is not expected. The 
estimates for iiatural gas are insignificant for the current period and significant and 
positive for the lag period. Again, this suggests that iiatural gas is a substitute but the 
cross price elasticity is small. All of the GSP and floorspace variables were insignificant. 
Finally, the climate index has a significant and positive effect on coiiirnercial electricity 
demand. Tlie magnitude is also similar to the resideiitial electricity estimate. 

Tlie adjusted R-squared for this model is also veiy liigli-a~!proxiiiiately 0.99. This, 
again, indicates the state aiid year effects included in the iiiodel have considerable 
explaiiatory power. 

We also tested for first-order autocorrelatioii in the error tei-ni. The estimate of p was 
0.021 with a t-statistic of 0.47. These results suggest fist-order correlation does not 
affect the coefficient estiiiiates and staiidard errors in this iiiodel. 
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Residential Natural Gas 

The depeiident variable in this regression was tlie log of natural gas sold to residential 
natural gas consuiiiers. We controlled for the following variables: 

Lag value of depeiident variable 
Log of resideiitial iiatural gas price 
Lag value of log of residential natural gas price 
Log of per capita income 
Lag value of log of per capita incoine 
L,og of state populatioii 
Lag value of log of state population 
Log of residential electricity price 
Lag value of log of residential electricity price 
L,og of climate index (heating degree days -I- cooling degree days) 

Table D.3: Results from natural gas market regression analysis 

Lag quantity 
Ln nat gas price 
Lag nat gas price 
Ln elec price 
Lag elec price 
Ln income 
Lag income 
Ln population 
Lag population 
Ln climate 
R2 = 0.96 
n = 1210 

Coef. 
0.577 
-0.132 
-0.106 
0.034 
0.146 
0.261 
0.167 
1.169 

0.181 
-0.717 

Std. Err. 
0.024 
0.031 
0.031 
0.053 
0.052 
0.123 
0.1 13 
0.449 
0.449 
0.042 

t 
24.44 
-4.24 
-3.42 
0.64 
2.8 
2.13 
1.48 
2.6 

4.29 
-1.6 

P’ltl 
0 
0 

0.001 
0.521 
0.005 
0.034 
0.139 
0.009 
0.1 1 

0 

[95% Conf. 
0.531 
-0.193 
-0.167 
-0.070 
0 I 044 
0.020 
-0.054 
0.287 

0.098 
-1.598 
-- 

Interval] 
0.623 
-0.071 
-0.045 
0.138 
0.248 
0.503 
0.388 
2.051 
0.163 
0.264 

The residential natural gas market regression analysis covers tlie period from 1977-2004. 
The regression iiicludes data froin all tiine periods. It excludes tlie state of Maine from 
the analysis. Gas volumes sold in Maine are very ma l l  in absolute teniis aiid relative to 
all other states. Since the absolute voluines traded are sinall, siiiall changes had large 
effects in 96 cliaiiges and disproportioiiately affected the price elasticity estimates. Since 
the market there is small compared to tlie rest of tlie country, the aiialysis excludes it. 

Tlie results show that tlie lagged quantity is significant aiid the magnitude is similar to the 
estimate in cominercial electricity. Natural gas price is sigiiificaiit aiid negative in the 
current and lagged period. The estimate of short-term price elasticity is -0.132, which is 
siiialler 112 absolute value than the estimates for both electricity markets. The cuixnt 
price of electricity is insignificant but the lagged value is positive aiid significant. This is 
further evidence that electricity aiid iiatural gas are substitutes for residential coiisuiiiers. 
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Tlie magnitude of the cross price elasticity is also small in this case. Tlie estimates for 
income aiid population are positive and significant in the current period but iiisignificaiit 
in the lagged period. The elasticity for population (1.17) is large relative to tlie otlier 
estimates, which indicates population change has a strong effect on deniaiid in this 
mark et . 

The adjusted R-squared for this model is again veiy higli-approximately 0.96. The 
fixed effects included in tlie model also have coiisiderable explanatory power for this 
market. 

We tested for first-order autocorrelatioii aiid found that it may be present in the error 
terni. Tlie estimate of p was -0.342 with a t-statistic of -6.75. Based 011 this result, we 
estiniated tlie model assuming an AR( 1) structure in the error term, which should correct 
tlie standard errors. However, autocorrelation still affects consistency of tlie estimate on 
tlie lagged deinaiid term 

Regionnl-live1 Results 

This section shows regional level results for the residential electricity, coininercial 
electricity, and residential iiatural gas markets. In the regional level regressions, we 
estimate tlie model using panel data from tlie 48 contiguous states. We estimate the 
followiiig model for tliese regressions: 

where Qni,t is log eiiergy deinaiid in state i and year t, QDi,t is tlie lag value of log energy 
demand, Xj,t is a set of ~~ieasured covariates (e.g. eiiergy prices, population, income, and 
climate) tliat affect energy demand, and Xj,t-] is tlie lag values of the covariates. The 
interaction terms interact a region indicator variable with lagged quantity, current prices, 
and current inconie. The corresponding region-specific coefficient estimates are (y + 
for lagged quantity, (pp  + g p )  for prices, and (PI + $1) for income. Tlie Sj term is a state- 
fixed effect estimated with an indicator variable. The yt term is year-fixed effect also 
estimated with an indicator variable and G , ~  is a random error term. 

) 

Residential Electricity 

The table shows that demand response in the South Atlantic and East South Central is 
most elastic aiid tlie East North Central has the most inelastic deiiiaiid response. All of 
the estimates are negative and statistically significant, except tlie East North Central. The 
estimates also indicate regional differences in electricity demand. The estimates for the 
South Atlantic and East Soutli Central have statistically significant differences from the 
East North Central. A Wald Test 011 the South Atlantic aiid East North Central 
coefficients rejects the null hypotliesis that they are equal (F(1,1130) = 14.59; p = 
0.0001). A Wald Test OII the East Soutli Central and East North Central coefficients also 
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rejects tliat tliey are equal (F(1,1130) = 10.37; p=0.0013). Overall, the regression results 
sliow clear statistically significant differences in price elasticities between the regions. 

Table D.4: Estimated short-run price elasticities for the residential electricity market 

Short run price elasticity 
Coef. 

East South Central -0.266 
Mid Atlantic -0.232 
Mountain -0.21 1 
New England -0.192 
Pacific Coast -0.188 

South Atlantic -0.318 

West North Central -0.163 
West South Central -0.127 
East North Central -0.054 

Std. Err. 
0.047 
0.071 
0.069 
0.038 
0.046 
0.051 
0.054 
0.051 
0.053 

t 
-6.77 
-3 "74 
-3.36 
-5.55 
-4.2 
-3.69 
-3.02 
-2.52 
-1.01 

P'lfl 

0.001 

0 
0 

0 
0 
0 

0.003 
0.012 
0.312 

195% Conf. Interval] 
-0.41 -0.226 
-0.405 -0.126 
-0.368 -0.096 
-0.285 -0.136 
-0.281 -0.102 
-0.288 -0.088 
-0.269 -0.057 
-0.227 -0.028 
-0.158 0.051 

We tested for first-order autocorrelation in tlie error term and the estiiiiate of p was -0.003 
with a t-statistic of -0.26. Tlie estimate indicates that first-order autocorrelation does not 
affect tlie error term aiid this model. Therefore, autocorrelation does not affect tlie 
estimate of lagged demand and the iufereiice based on tlie standard errors is valid. 

Table D.5: Estimated long-run price elasticities for the residential electricity market 

East South Central 
South Atlantic 
New England 
Mountain 
Pacific Coast 
Mid Atlantic 
West North Central 
West South Central 
East North Central 

Coef. 
-0.618 
-0.352 
-0.325 
-0.267 
-0.254 
-0.247 
,-0.244 
.-0. 174 
-0.058 

Std. Err. 
0.144 
0.051 
0.074 
0.048 

0.075 
0.081 
0.070 
0.05'7 

0.078 

t 
-4.3 
-6.86 
-4.37 
-5.52 
-3.27 
-3.28 
-3.01 
-2.48 
-1.02 

P'ltl 
0 
0 
0 
0 

0.001 
0.001 
0.003 
0.01 3 
0.309 

[95% Conf. 
-0.900 
,-0.453 
-0.471 
-0.362 
-0.407 
-0.395 
-0.403 
-0.31 1 
-0.169 

I n te rva I] 
-0.336 
-0.251 
-0.179 
-0.172 
-0.101 
-0.099 

-0.036 
-0.085 

0.054 

L,ong 1x11 price elasticities are calculated by dividing the coefficient estiiiiate on current 
electricity piices by 1 -the coefficient of lagged quantity. The long-mn elasticities are 
larger for all of the regions, which is expected and follows the general findings fioni 
previous research. The pattern of results is also siinilar to the short-run elasticity results. 
Tlie East South Central and South Atlantic regions have tlie most elastic deiiiaiid aiid the 
East Nortli Central is tlie most inelastic. Again, all ofthe estimates have the expected 
sign aiid significant, except for tlie East Nortli Central. 
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Commercial Electricity 

We used the same regressioii model to estimate the regional-level commercial electricity 
market. 

Table D.6: Short-run price elasticities for commercial electricity with and without Tennessee 

Short-Run Price Elasticity - with Teimessee 

East South Central 
Pacific Coast 
New England 
Mountain 
West South Central 
East North Central 
West North Central 
South Atlantic 
Mid Atlantic 

Coef. 
-0.759 
-0.364 
-0.273 
-0.258 
-0.250 
,-0.237 
-0.233 
-0.226 
-0.215 

Std. Err 
0.322 
0.099 
0.101 
0.126 
0.114 
0.1 11 
0.132 
0.106 
0.081 

t 
-2.36 
-3.67 
-2.7 1 
-2.04 
-2.19 
-2.13 
-1.76 
-2.13 
-2.64 

Short-Run Price Elasticity - without Teimessee 

Pacific Coast 
East Sauth Central 
New England 
East North Central 
Mid Atlantic 
West South Central 
Mount ai n 
West North Central 
South Atlantic 

Coef. 
-0.306 
-0.271 
-0.212 
-0.181 
-0.180 
-0.179 
-0.178 
-0.166 
-0.158 

Std. Err 
0.076 
0.120 
0.079 
0.089 
0.058 
0.084 
0.102 
0.109 
0.082 

t 
-4.04 
-2.25 
-2.69 
-2.04 
-3.11 
-2.12 
-1.74 
-1.52 
-1.94 

P’lfl 
0.019 

0 
0.007 
0.042 
0.029 
0.033 
0.078 
0.034 
0.009 

P’lfl 
0 

0.024 
0.007 
0.042 
0.002 
0.034 
0.082 
0.128 
0.053 

[95% Conf. Interval] 
-1.391 -0.127 
-0.559 -0.169 
-0.470 -0.076 
-0.505 ,-0.010 
-0.475 -0.026 
-0.455 -0.01 9 
-0.491 0.026 
-0.435 ,-0.017 
-0.374 -0.055 

[95% Conf. Interval] 
-0.455 -0.1 58 
-0.507 -0.035 
-0.367 -0.057 
-0.356 -0.007 
-0.293 -0.066 
-0.345 -0.014 
-0.377 0.022 
-0.380 0.048 
-0.318 0.002 

The table shows that tlie data from Tennessee affect all of the results, especially the East 
South Central region. The EIA appears to have an eiior in this data series. In 2001, 
Tennessee’s commercial electricity output doubles aiid then retuiiis to previous levels in 
2002. Due to this apparent error, we excluded Teiuiessee from tlie national-level results. 

The estimates in the without Tennessee case are siiiiilar to the resideiitial electric iiiarltet 
except no region is markedly lower tliaii the others. With a much closer range of 
estiniates, none of these regional estiiiiates have statistically significant differerices 
between them. However, most are significantly different from zero (six out of nine). 
Overall, tlie estimates suggest that price elasticities vary between regions but tlie 
magnitude of the differences is not veiy large. In addition, tlie differences are difficult to 
detect with a sample of this size. 
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We tested for fust-order autocorrelation in the models iiicluding aiid excludiiig 
Tennessee. In tlie iiiodel including Tennessee, tlie estimate of p was 0.071 with a t- 
statistic of 1.18. In the model excluding Teimessee, the estimate of p was 0.078 with a t- 
statistic of 1.26. These estiinates suggest first-order autocorrelation was not a problem in 
either iiiodel. 

Table D.7: Long-run price elasticity estimates for commercial electricity 

L,oiig-Run Price Elasticity - with Teimessee 

East South Central 
Mid Atlantic 
Pacific Coast 
New England 
South Atlantic 
East North Central 
Mountain 
West North Central 
West South Central 

Coef. 
-3.106 
-1.737 
-1.578 
-1.519 
-1.508 
-1.156 
-0.901 
-0.830 
-0.497 

Std. Err. t 
1.595 -1 “95 
1.598 -1.09 
1.018 -1.55 
1.118 -1.36 
0.745 -2.02 
0.644 -1.8 
0.448 -2.01 
0.573 -1.45 
0.269 -1.85 

L,oiig-R.un Price Elasticity - without Teixiessee 

Mid Atlantic 
Pacific Coast 
New England 
South Atlantic 
East South Central 
East North Central 
Mountain 
West North Central 
West South Central 

Coef. 
- 1.422 
-1.365 
-1.254 
-1.140 
-0.995 
-0.882 
-0.626 
-0.589 
-0.371 

Std. Err 
1.149 
0.864 
0.988 
0.604 
0.524 
0.502 
0.351 
0.459 
0.208 

t 
-1.24 
-1.58 
-1.27 
-1.89 
-1.9 

-1.76 
-1.78 
-1.28 
-1.78 

P’ltl 
0.052 
0.277 
0.121 
0.175 
0.043 
0.073 
0.044 
0.148 
0.065 

P’ltl 
0.216 
0.1 14 
0.205 
0.059 
0.058 
0.079 
0.075 
0.2 

0.075 

[95% Conf. Interval] 
-6.236 0.025 
-4.872 1.398 
-3.576 0.419 
-3.71 3 0.676 
-2.969 -0.046 
-2.419 0.107 
-1.781 -0.022 
-1.955 0.294 
-1.025 0.031 

[95% Conf. Interval] 
-3.677 0.832 
-3.060 0.330 
-3.193 0.686 
,-2.326 0.045 
-2.024 0.033 
-1.866 0.103 
-1.315 0.063 
-1.489 0.31 1 
-0.779 0.038 

Tlie long-mi estiinates are considerably larger in absolute magnitude tliaii the short-run 
estimates and also larger tliaii the residential electricity long-run estimates. Coinparison 
between the two models sliows that including Tennessee increases tlie magnitude of tlie 
estimates, especially for tlie East South Central region. When excluding this state, the 
iiiagiiitudes of the estimates drop, but no estimate is statistically sigiiificaiit from zero. 
Tlie coiifideiice intervals show that tlie variaiice of the estimates is large and they lack 
preci sioii. 
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Residential Natural Gas 

Tables D.8 and D.9 compare short-run and long-run elasticity estimates for regressions 
that include and exclude the state of Maine. Maine sells very low volumes of natural gas 
and mal l  changes in tlie market can have large relative effects. It appears that the 
elasticity estimate is considerably larger in Maine for this reason and coiiiparison across 
the tables shows that iiicludiiig this state has a substantial effect on the results. 

Table D.8: Short run price elasticity for natural gas 

Short-Run Price Elasticity - with Maine 

New England 
Mid Atlantic 
Pacific Coast 
Mountain 
West North Central 
East North Central 
East South Central 
South Atlantic 
West South Central 

Coef. 
-0.336 
-0.227 
-0.184 
-0.183 
-0.170 
-0.155 
-0.142 
-0.114 
-0.078 

Std. Err. 

0.094 
0.072 
0.050 
0.053 
0.062 
0.071 
0.057 
0.068 

0.064 
t 

-5.28 
,-2.4 

-2.55 
-3.63 
-3.24 
-2.49 
-2.01 

-2 
-1.13 

Short-Run Price Elasticity - without Maine 

Mid Atlantic 
Mountain 
Pacific Coast 
West North Central 
New England 
East North Central 
East South Central 
South Atlantic 
West South Central 

Coef. 
-0.174 
-0.164 
-0.163 
-0.138 
-0.127 
-0.120 
-0. 100 
-0.073 
-0.049 

Std. Err. 
0.081 
0.043 
0.062 
0.044 
0.064 
0.053 
0.061 
0.048 
0.059 

t 
-2.15 
-3.85 
-2.63 
-3.11 
-1.98 
-2.26 
-1.64 
-1.5 
-0.84 

P>ltl 

0.01 I 

0 
0.01 6 

0 
0.001 
0.013 
0.045 
0.046 
0.258 

P’ltl 
0.032 

0 
0.009 
0.002 
0.048 
0.024 
0.101 
0.133 

[95% Conf. 
-0.461 
-0.41 2 
-0.325 
-0.282 
-0.273 
-0.277 
-0.281 
-0.225 
-0.21 2 

195% Conf. 
-0.332 
-0.24 8 
-0.285 
-0.226 
-0.253 
-0.225 
-0.21 9 
-0.168 

0.4 -0.165 

Interval] 
-0.21 1 
-0.042 
-0.043 
-0.084 
-0.067 
-0.033 
-0.003 
-0.002 
0.057 

Interval] 
-0.015 
-0.080 
-0.042 
-0.051 
-0.001 
-0.016 
0.019 
0.022 
0.066 
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Table D.9: Short run price elasticity for natural gas 

Long-Rum Price Elasticity - with Maine 

Pacific Coast 
New England 
Mid Atlantic 
Mountain 
East South Central 
West North Central 
South Atlantic 
East North Central 
West South Central 

Coef. 
-0.630 
-0.593 
-0.469 
-0.440 
-0.396 
-0.298 
-0.241 
-0.232 
-0.126 

Std. Err. 
0.261 
0.115 
0.192 
0.123 
0.222 

0.122 
0.098 
0.114 

0.093 

t 
-2.41 
-5.15 
-2.44 
-3.57 
-1.78 
-3.19 
-1.96 
-2.37 
-1.1 

Long-Run Price Elasticity - without Maim 

Pacific Coast 
Mountain 
Mid Atlantic 
New England 
East South Central 
West North Central 
East North Central 
South Atlantic 
West South Central 

Coef. 
-0.452 
-0.355 
-0.338 
-0.305 
-0.247 
-0.220 
-0.171 
-0.141 
-0.071 

Std. Err 
0.173 
0.092 
0.153 
0.158 
0.161 
0.071 
0.078 
0.095 
0.085 

t 
-2.61 
-3.84 
-2.2 
-1.93 
-1.54 
-3.11 
-2. I 9  
-1.49 
-0.83 

P’ltl 
0.016 

0 
0.015 

0 
0.075 

0.05 
0.018 
0.27 

0.001 

P’lfl 
0.009 

0 
0.028 
0.054 
0.125 
0.002 
0.029 
0.136 
0.406 

[95% Conf. 
-1.142 
-0.819 
-0.847 
-0.681 
-0.833 
-0.481 
-0.481 
-0.423 
-0.350 

[95% Conf. 
-0.791 
-0.536 
,-0.638 
-0.614 
-0.562 
-0.358 
-0.323 
-0.327 
-0.239 

Interval] 
-0.118 
-0.367 
-0.091 
-0.198 
0.040 
-0.1 15 
0.000 
-0.040 
0.098 

Interval] 
-0.112 
-0.174 
-0.037 
0.005 
0.068 
-0.081 
-0.018 
0.045 
0.097 

The results show that including Maine in the analysis iiicreases the absolute magnitude of 
all the elasticity estimates, especially tlie New England region. Since it is a tiny iiiarltet 
coinpared to the other states, we will focus 011 the results excluding this state and have 
also excluded Maine in the otlier regressions for this market. 

The residential natural gas estimates are all negative, as expected, but smaller in absolute 
magnitude than the electricity markets. Fewer regions are statistically significant also. 
Five regions are significant for both the short-run and long-mii estimates. 

The tests for first-order autocorrelation in the error term suggest autocoi-relatioii exists in 
both models. In the model including Maine, the estimate of p was -0.195 with a t-statistic 
of -3.1 1. In the model excluding Maine, the estimate of p was -0.369 with a t-statistic of 
-6.75. hi respoiise to these findings, we estimated the results presented above assuming 
an AR( 1) structure in the error tem-nis. 
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State-Level Resrilts 

This sectioii shows state-level regression results for the residential electricity, coriiinercial 
electricity, and residential natural gas markets. The state-level regression is similar to the 
region-level iiiodel except the interaction teiiiis are at tlie state level. We estiiiiate the 
following iiiodel for these regressioiis: 

where QDit is log eiiergy deinaid in state i aiid year t, QDi,t is the lag value of log energy 
demand, Xi,t is a set of nieasured covariates (e.g. eiiergy prices, population, income, aiid 
climate) that affect energy demand, and Xi,t-l is tlie lag values of tlie covariates. Tlie 
interaction tei-ms interact a state indicator variable with lagged quantity, cui-reiit prices, 
and current income. The coi-respoiidiiig state-specific coefficient estimates are (y + i~ ) 
for lagged quantity, ( p p  + p p )  for prices, aiid (PI + t~) for income. Tlie si t e m  is a state- 
fixed effect estimated with an indicator variable. The yI teim is year-fixed effect also 
estimated with an indicator variable aiid c,f is a random error tem-ni. 

Residential Electricity 

Table D.lO: State-level results for short-run price elasticity. 

Short run price elasticity 

Delaware 
Arkansas 
Tennessee 
Georgia 
New Hampshire 
California 
Missouri 
Maine 
Oregon 
New Jersey 
Florida 
Michigan 
Mississippi 
Alabama 
Pennsylvania 
Virginia 
South Dakota 
Ohio 
New York 

Region 
SA 
wsc 
ESC 
SA 
NE 
PC 
WNC 
NE 
PC 
MA 
SA 
ENC 
ESC 
ESC 
MA 
SA 
WNC 
ENC 
MA 

Coeff Std. Error T-stat P-value 95% Conf Interval 
-1.026 
-0.61 8 
-0.352 
-0.352 
-0.347 
-0.322 
-0.296 
-0.275 
-0.258 
-0.231 
-0.21 8 
-0.206 
-0.204 
-0.190 
,-0.151 
-0.148 
-0.141 
-0.135 
-0.125 

0.106 
0.137 
0.137 
0.158 
0.086 
0.101 
0.118 
0.076 
0.100 
0.094 
0.092 
0.298 
0.146 
0.1 10 
0.101 
0.174 
0.123 
0.140 
0.1 19 

-9.71 
-4.51 
-2.58 
-2.22 
-4.05 
-3.17 
-2.51 
-3.61 
-2.57 
-2.47 
-2.38 
-0.69 
.-I .4 

-1 “72 
-1.49 
-0.85 
-1.15 
-0.97 
-1.06 

0 
0 

0.01 
0.026 

0 
0.002 
0.012 

0 
0.01 

0.014 
0.017 

0.162 
0.086 
0.138 
0.398 
0.25 

0.333 
0.29 1 

0.489 

-1.234 -0.819 
-0.886 -0.349 
-0.621 -0.084 
-0.662 -0.041 
-0.51 6 -0.179 
-0.521 -0.123 
-0.527 -0.065 
-0.425 -0.126 
-0.455 -0.061 
-0.41 5 -0.047 
-0.398 -0.039 
-0.791 0.378 
-0.490 0.082 
-0.407 0.027 
-0.349 0.048 
-0.490 0.195 
-0.382 0.099 
-0.410 0.139 
-0.358 0.107 
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North Carolina 
Massachusetts 
Rhode Island 
Illinois 
Connecticut 
Washington 
Iowa 
Texas 
Arizona 
Montana 
Indiana 
North Dakota 
Oklahoma 
Louisiana 
New Mexico 
West Virginia 
Nevada 
Kentucky 
South Carolina 
Idaho 
Vermont 
Utah 
Kansas 
Maryland 
Minnesota 
Wisconsin 
Nebraska 
Wyoming 
Colorado 

SA 
NE 
NE 
ENC 
NE 
PC 
WNC 
wsc 
M 
M 
ENC 
WNC 
wsc 
wsc 
M 
SA 
M 
ESC 
SA 
M 
NE 
M 
WNC 
SA 
WNC 
ENC 
WNC 
M 
M 

-0.113 
-0.108 
-0.103 
-0.090 
-0.090 
-0.079 
-0.074 
..0.062 
-0.059 
-0.056 
-0.054 
-0.046 
,",0.004 
0.048 
0.049 
0.052 
0.057 
0.082 
0.084 
0.089 
0.109 
0.120 

0.136 
0.140 
0.1 54 
0.178 
0.219 
0.599 

0.128 

0.115 -0.98 0.326 -0.340 
0.105 -1.03 0.304 -0.315 
0.092 -1.12 0.262 -0.283 
0.070 -1.3 0.195 -0.227 
0.077 

0.061 

0.077 
0.094 
0.119 
0.094 
0.093 
0.080 
0.071 
0.099 
0.177 
0.073 
0.1 10 
0.100 
0.087 
0.208 
0.073 
0.077 
0.171 
0.134 
0.085 
0.123 
0.097 
0.129 

0.128 

-1.17 
-1.3 
-0.58 
-0.81 
-0.63 
-0.47 
-0.58 
-0.49 
-0.06 
0.68 
0.49 
0.29 
0.79 
0.75 
0.84 
1.02 
0.52 
1.64 
1.66 
0.8 
1.05 
1.81 
1.46 
2.27 
4.64 

0.243 
0.195 
0.562 
0.419 
0.532 
0.637 
0.564 
0.624 
0.956 
0.497 
0.622 
0.769 
0.431 
0.453 
0.402 
0.308 
0.602 
0.102 
0.097 
0.427 
0.294 
0.071 
0.146 
0.023 

0 

-0.240 
-0.199 
-0.324 
,-0.213 
-0.243 
-0.289 
-0.239 
-0.229 
-0.161 
-0.09 1 
-0.145 
-0.295 
-0.085 
-0.1 33 
-0.113 
-0.082 
-0.300 
-0.024 
-0.023 
-0.199 
-0.122 
-0.013 
-0.062 
0.030 
0.345 

0.113 
0.098 
0.077 
0.046 
0.061 

0.041 
0.176 
0.089 
0.125 
0.177 
0.130 
0.137 
0.152 
0.187 
0.242 
0.398 
0.200 
0.297 
0.281 
0.261 
0.51 7 
0.264 

0.471 
0.402 
0.321 
0.419 
0.409 
0.852 

0.280 

The results show a wide range in estiiiiates at tlie state level. Most estiiiiates Iiave the 
expected negative sign, but eleven states are in tlie positive range. Most of the positive 
estimates are iiear zero and tlieir confidence intervals include tlie negative range. 
Wyomiiig and Colorado are significant, positive, aiid relatively large in absolute 
magnitude. Delaware and Arkansas have the largest magnitudes in tlie negative range. 
Between these two ends of the range, thirty states have negative elasticities in the range 
seen in tlie national- and regional-level results (near 0 to -0.3). In this range, the 
coiifideiice iiiterval for most states iiicludes the national-level estiiiiate (4.24). 

Tlie states witli elasticities in tlie extreme parts of the range indicate a possible omitted 
variable. Colorado experienced a sharp growth in electricity deiiiaiid in tlie early 19803, 
which was coiiicident with a period of rising prices. This short iiicrease is unexplained 
by otlier regressors in tlie model. Houthaldter et. al. (1974) noticed a coil-elation between 
rural states aiid low/positive elasticities. Tlie same pattern occurs in these results. Nearly 
all tlie states with positive elasticities are predomiiiaiitly rural. 
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Table D.11: Long Run Price Elasticity 

Delaware 
Arkansas 
California 
New Hampshire 
Maine 
Tennessee 
Georgia 
Missouri 
Florida 
Michigan 
New Jersey 
Mississippi 
Oregon 
Alabama 
Virginia 
New York 
South Dakota 
Rhode Island 
Pennsylvania 
Washington 
Massachusetts 
Ohio 
Connecticut 
North Carolina 
Iowa 
Texas 
Montana 
Illinois 
Arizona 
Indiana 
North Dakota 
Oklahoma 
Nevada 
West Virginia 
New Mexico 
Louisiana 
South Carolina 
Idaho 
Utah 
Kentucky 
Kansas 
Minnesota 
Nebraska 
Maryland 

Region 
SA 
wsc 
PC 
NE 
NE 
ESC 
SA 
WNC 
SA 
ENC 
MA 
ESC 
PC 
ESC 
SA 
MA 
WNC 
NE 
MA 
PC 
NE 
ENC 
NE 
SA 
WNC 
wsc 
M 
ENC 
M 
ENC 
WNC 
wsc 
M 
SA 
M 
wsc 
SA 
M 
M 
ESC 
WNC 
WNC 
WNC 
SA 

Coeff Std. Error T-stat P-value 95% Conf Interval 
-0.999 
-0.539 
-0.492 
-0.470 
-0.437 
-0.401 
-0.313 
-0.263 
-0.244 
-0.244 
-0.240 
-0.238 
-0.236 
-0.221 
-0.184 
-0.178 
-0.166 
-0.164 
-0.163 
-0.161 
-0.150 
-0.136 
-0.123 
-0.109 
-0.092 
-0.081 
-0.079 
-0.076 
-0.066 
-0.056 
-0.055 
-0.005 
0.046 
0.053 
0.059 
0.060 
0.089 
0.106 
0.123 
0.134 
0.143 
0.202 
0.206 
0.206 

0.093 
0.069 
0.273 
0.127 
0.144 
0.131 
0.1 14 
0.092 
0.085 
0.31 0 
0.100 
0.180 
0.098 
0.1 14 
0.21 3 
0.169 
0.152 
0.162 
0.1 10 
0.149 
0.160 
0.138 
0.101 
0.102 
0.161 
0.100 
0.174 
0.052 
0.104 
0.095 
0.1 13 
0.094 
0.057 
0.179 
0.119 
0.086 
0.106 
0.104 
0.075 
0.174 
0.084 
0.196 
0.135 
0.255 

-1 0.73 
-7.8 
.-I .8 

-3.69 
-3.03 
-3.07 
-2.75 
-2.86 
-2.87 
-0.79 
-2.41 
-1.32 
-2.41 
-1.94 
-0.86 
-1.05 
-1.09 
-1.01 
-1.49 
-1.08 
-0.93 
-0.98 
-1.21 
-1 "06 
-0.57 
-0.81 
-0.46 
-1.46 
-0.63 
-0.59 
-0.49 
-0.06 
0.81 
0.29 
0.5 
0.7 

0.84 
l"02 
1.64 
0.77 
1.71 
I .03 
1.52 
0.81 

0 
0 

0.072 
0 

0.002 
0.002 
0.006 
0.004 
0.004 
0.432 
0.01 6 
0.186 
0.016 
0.053 
0.388 
0.293 
0.277 
0.313 
0.137 
0.279 
0.35 

0.327 
0.225 
0.288 
0.568 
0.418 
0.648 
0.145 
0.528 
0.557 
0.625 
0.956 
0.418 
0.769 
0.62 

0.486 
0.401 
0.309 
0.102 
0.441 
0.088 
0.303 
0.129 
0.419 

-1.182 -0.816 
-0.675 -0.404 
-1.027 0.044 
-0.720 -0.220 
-0.720 -0.1 54 
-0.658 -0.145 
-0.536 -0.090 
-0.444 -0.083 
-0.41 1 -0.077 
-0.853 0.365 
-0.436 -0.045 
-0.591 0.115 
-0.429 -0.044 
-0.444 0.003 
-0.601 0.234 
-0.509 0.154 
-0.465 0.133 
-0.481 0.154 
-0.379 0.052 
-0.453 0.131 
-0.464 0.165 
-0.407 0.136 
-0.321 0.076 
-0.310 0.092 
-0.408 0.224 
-0.276 0.115 
-0.420 0.261 
-0.179 0.026 
-0.270 0.138 
-0.243 0.131 
-0.277 0.167 
-0.190 0.179 
-0.066 0.158 
-0.299 0.404 
-0.175 0.293 
-0.108 0.228 
-0.1 I9 0.297 
-0.098 0.310 
-0.025 0.271 
-0.207 0.475 
-0.021 0.307 
-0.183 0.586 
-0.060 0.471 
-0.294 0.706 
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Vermont NE 0.281 0.580 0.48 0.629 -0.857 1.419 
Wyoming M 0.296 0.127 2.33 0.02 0.047 0.545 

Colorado M 0.666 0.105 6.36 0 0.461 0.872 
Wisconsin ENC 0.302 0.183 1.65 0.099 -0.057 0.661 

Tlie loiig ruii elasticity estimates show greater variability. Oiily 12 states have 
statistically sigiiificaiit estimates and two of those are positive. Similar to the otlier 
markets, loiig run price elasticities are generally greater than the sliort niii estimates. 

We tested for first-order autocorrelation in the state-level residential electricity model and 
found it does iiot appear to affect the error teiiii. Tlie estimate of p was -0.004 with a t -  
statistic of -0.89. Tlie results indicate that autocorrelatioii does iiot affect consistency of 
estimates 011 the lagged demand term and that iiifereiice based on tlie existing standard 
errors is valid. 

Commercial Electricity 

Table D.12: Short-run elasticity estimates for commercial electricity 

Short Run Coiimercial Electricity 

Tennessee 
Maryland 
Nevada 
Michigan 
Vermont 
Alabama 
South Carolina 
Oregon 
Illinois 
Montana 
Rhode Island 
Idaho 
Washington 
Massachuseits 
New Jersey 
Iowa 
Maine 
Texas 
Arizona 
Kansas 
Ohio 
California 
Connecticut 

Coef. 
-3.363 
-1.086 
-1.016 
-0.948 
-0.805 
-0.656 
-0.506 
-0.477 
-0.450 
-0.425 
-0.400 
-0.337 
-0.326 
-0.31 1 
-0.310 
-0.309 
-0.307 
-0.281 
-0.246 
-0.237 
-0.220 
-0.201 
-0.192 

Std. Err. 
2.314 
0.946 
0.668 
0.583 
0.21 2 
0.288 
0.195 
0.103 
0.144 
0.51 5 
0.107 
0.282 
0.255 
0.099 
0.109 
0.183 
0.106 
0.112 
0.193 
0.1 13 
0.21 5 
0.123 
0.1 14 

t Pqtl  
-1.45 0.147 
-1.15 0.251 
-1.52 0.129 
-1.63 0.105 
-3.79 0 
-2.28 0.023 
-2.59 0.01 
-4.62 0 
-3.13 0.002 
-0.83 0.409 
-3.75 0 
-1.2 0.232 
-1.28 0.201 
-3.15 0.002 
-2.85 0.004 
-1.69 0.092 
-2.9 0.004 
-2.51 0.012 
-1.27 0.203 
-2.1 0.036 

-1.02 0.306 
-1.63 0.104 
-1.69 0.092 

[95% 
Conf. 
-7.90 
-2.94 
-2.33 
-2.09 
-1 "22 
-1.22 
-0.89 
-0.68 
-0.73 
-1.44 
-0.61 
-0.89 
-0.83 
-0.50 
-0.52 
-0.67 
-0.52 
-0.50 
-0.63 
-0.46 
-0.64 
-0.44 
-0.42 

Interval] 
1.18 
0.77 
0.30 
0.20 
-0.39 
-0.09 
-0.12 
-0.27 
-0.17 
0.59 
-0.19 
0.22 
0.1'7 
-0.12 
-0.10 
0.05 
-0.10 
-0.06 
0.13 
-0.02 
0.20 
0.04 
0.03 
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Virginia 
Delaware 
New Mexico 
Minnesota 
Mississippi 
West Virginia 
Utah 
New York 
Oklahoma 
Arkansas 
Louisiana 
Pennsylvania 
Florida 
North Dakota 
Kentucky 
Wisconsin 
North Carolina 
Missouri 
Colorado 
Wyoming 
Indiana 
New Hampshire 
Nebraska 
Georgia 
South Dakota 

-0.192 
-0.186 
-0.183 
-0.1 73 
-0.165 
-0.155 
-0.1 52 
-0.150 
-0.108 
-0.108 
-0.098 
-0.091 
-0.070 
-0.055 
-0.053 
-0.033 
-0.028 
-0.022 
0.016 
0.042 
0.102 
0.146 
0.172 
0.21 9 
0.335 

0.138 
0.163 
0.158 
0.183 
0.224 
0.120 
0.140 
0.086 
0.153 
0.153 
0.1 19 
0.073 
0.121 
0.453 
0.122 
0.199 
0.106 
0.136 
0.140 
0.132 
0.174 
0.341 
0.157 
0.1 17 
0.581 

-1.39 0.164 
-1.14 0.256 
-1.16 0.246 
-0.95 0.344 
-0.74 0.462 
-1.29 0.197 
-1.08 0.279 
-1.75 0.081 
-0.7 0.482 
-0.7 0.481 
-0.83 0.408 
-1.24 0.216 
-0.58 0.561 
.-0.12 0.903 
-0.44 0.664 
-0.17 0.868 
-0.26 0.793 
-0.16 0.872 
0.12 0.907 
0.32 0.749 
0.59 0.556 
0.43 0.669 
1.1 0.273 

1.88 0.061 
0.58 0.564 

-0.46 
-0.51 
-0.49 
-0.53 
-0.60 
-0.39 
-0.43 
-0.32 
-0.41 
-0.41 
-0.33 
-0.23 
-0.31 
-0.94 
-0.29 
-0.42 
-0.24 
-0.29 
-0.26 
-0.22 
-0.24 
-0.52 
-0.14 
-0.01 
-0.80 

0.08 
0.14 
0.13 
0.19 
0.27 
0.08 
0.12 
0.02 
0.19 
0.19 
0.13 
0.05 
0.17 
0.83 
0.19 
0.36 
0.18 
0.25 
0.29 
0.30 
0.44 
0.81 
0.48 
0.45 
1.48 

The state-level estimates lack precision. In comparison to the residential data, the 
coiiiinercial electricity quantity data have much greater variability, which results in less 
precise estimates for price elasticity. As a result, only nine states have statistically 
significant results. A data error appears to cause the large estimate for Tennessee. This 
data problem was discussed in the regional level section. 

The estimates are distributed more evenly tlu-ougliout the range conipared to residential 
electricity. There are also fewer positive estiiiiates and none of the positive estimates are 
significant. 

Table D.13: Long Run Commercial Electricity Elasticity Estimates 

Tennessee 
Maryland 
Alabama 
Nevada 
Michigan 
Rhode Island 
Ohio 

Coef. 
- 10.338 
-7.467 
-4.892 
-1.730 
-1.496 
-1.315 
-1.243 

Std. Err. 
4.001 
3.332 
4.255 
0.859 
0.537 
1.232 
1.500 

t 
-2.58 
-2.24 
-1.15 
-2.01 
-2.79 
-1 “07 
-0.83 

P’ltl 
0.01 
0.025 
0.251 
0.044 
0.005 
0.286 
0.407 

[95% 
Conf. 
-18.19 
-14.01 
-13.24 
-3.42 
-2.55 
.-3.73 
-4.19 

In terva I] 
-2.48 
-0.93 
3.46 
-0.04 
-0.44 
1.10 
1.70 

85 



Washington 
Montana 
Massachusetts 
Vermont 
Illinois 
New Jersey 
Oregon 
South Carolina 
Connecticut 
Delaware 
Iowa 
West Virginia 
Pennsylvania 
Minnesota 
Utah 
Texas 
Mississippi 
New Mexico 
Kansas 
Idaho 
Virginia 
Maine 
Arizona 
California 
New York 
Oklahoma 
North Dakota 
Arkansas 
Louisiana 
Florida 
Kentucky 
North Carolina 
Missouri 
Wisconsin 
Colorado 
Wyoming 
New Hampshire 
Georgia 
Indiana 
South Dakota 
Ne bras ka 

-1.210 
-1.177 
-1.010 
-0.899 
-0.804 
-0.740 
-0.678 
-0.623 
-0.516 
-0.514 
-0.493 
-0.489 
-0.412 
-0.396 
-0.394 
-0.384 
-0.379 
-0.372 
-0.371 
-0.366 
,-0.365 
-0.348 
-0.330 
-0.301 
-0.297 
-0.147 
-0.145 
-0.132 
-0"130 
-0.1 18 
-0.080 
-0.066 
-0.057 
-0.034 
0.038 
0.153 
0.306 
0.327 
0.353 
0.434 
0.441 

2.205 
1.349 
0.71 9 
0.31 8 
0.248 
0.43 1 
0.497 
0.146 
0.540 
0.622 
0.276 
0.401 
0.493 
0.459 
0.474 
0.158 
0.550 
0.468 
0.277 
0.381 
0.297 
0.154 
0.258 
0.266 
0.257 
0.227 
1.248 
0.215 
0.172 
0.201 
0.212 
0.265 
0.366 
0.208 
0.325 
0.470 
0.579 
0.173 
0.651 
0.651 
0.354 

-0.55 0.583 
-0.87 0.383 
-1.4 0.161 
-2.83 0.005 
-3.24 0.001 
-1.72 0.086 
-1.36 0.173 
-4.28 0 
-0.96 0.34 
-0.83 0.409 
-1.79 0.074 
-1.22 0.223 
-0.84 0.404 
-0.86 0.389 
-0.83 0.406 
-2.44 0.015 
-0.69 0.491 
-0.79 0.428 
-1.34 0.182 
-0.96 0.337 
-1.23 0.22 
-2.26 0.024 
-1.28 0.201 
-1.13 0.259 
-1.15 0.249 
-0.65 0.516 
-0.12 0.908 
-0.62 0.539 
-0.76 0.449 
-0.59 0.558 
-0.38 0.707 
-0.25 0.802 
-0.16 0.875 
-0.16 0.871 
0.12 0.907 
0.33 0.745 
0.53 0.597 
1.89 0.059 
0.54 0.587 
0.67 0.505 
1.25 0.213 

-5.54 
-3.82 
-2.42 
-1.52 
-1.29 
-1.59 
-1.65 
-0.9 1 
-1.57 
-1.73 
-1 "04 
-1 "28 
-1.38 
-1.30 
-1 "32 
-0.69 
-1.46 
-1.29 
-0.91 
-1.11 
-0.95 
-0.65 
-0.84 
-0.82 
-0.80 
-0.59 
-2.59 
-0.55 
-0.47 
-0.51 
-0.50 
-0.59 
-0.78 
-0.44 
-0.60 
-0.77 
-0.83 
-0.01 
-0.92 
-0.84 
-0.25 

3.12 
1.47 
0.40 
-0.28 
-0.32 
0.11 
0.30 
-0.34 
0.54 
0.71 
0.05 
0.30 
0.56 
0.51 
0.54 
-0.07 
0.70 
0.55 
0.17 
0.38 
0.22 
-0.05 
0.18 
0.22 
0.21 
0.30 
2.30 
0.29 
0.21 
0.28 
0.34 
0.45 
0.66 
0.37 
0.68 
1.08 
1.44 
0.67 
1.63 
1.71 
1.14 

The long 1x11 coiimercial electricity estimates appear sensitive to the niodel specification. 
Given this model, when the coefficient of lagged quantity mars one, the deiiorniiiator of 
the expressioii decreases aiid the estiiiiate can become very large. This occurs in the first 
tlu-ee states on the list: Teiuiessee, Maryland, and Alabama. 
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The reinaiiiiiig estimates are generally larger tlian the short mi estimates. The states also 
reniaiii in relatively similar positions to the short ruii estimates. 

We tested for first-order autocorrelation in the state-level comrnercial electricity model 
and found it does not appear to a€fect the ell-or teiiii. The estimate of p was 0.01 8 with a 
t-statistic of 0.50. The results indicate that autocoiTelation does not affect consistency of 
estimates on the lagged demand term and that inference based on the existing standard 
eiyors is valid. 

Natural Gas 

Table D.14: Regression results for short run residential natural gas elasticity. 

Short Run Natural Gas 

Maine 
Vermont 
Illinois 
New Hampshire 
Montana 
South Carolina 
New Mexico 
Virginia 
West Virginia 
North Dakota 
Alabama 
Kansas 
Washington 
Arkansas 
North Carolina 
Missouri 
Indiana 
Kentucky 
Ohio 
Pennsylvania 
South Dakota 
Tennessee 
Maryland 
Colorado 
Minnesota 
California 
Iowa 
Wisconsin 
Rhode Island 
Idaho 
Mississippi 
Michigan 

Coef. 
-0.745 
-0.281 
-0.229 
-0.225 
-0.21 7 
-0.202 
-0.190 
-0.189 
-0.184 
-0.183 
-0.170 
-0.167 
-0.166 
-0.151 
-0.149 
-0.143 
-0.139 
-0.137 
-0.127 
-0.117 
-0.112 
-0.110 
-0.106 
-0.102 
-0.100 
-0.098 
-0.098 
-0.098 
-0.085 
-0.074 
-0.061 
-0.047 

Std. Err. 
0.467 
0.084 
0.084 
0.093 
0.079 
0.141 
0.1 11 
0.104 
0.083 
0.063 
0.103 
0.071 
0.109 
0.080 
0.102 
0.068 
0.063 
0.059 
0.076 
0.089 
0.077 
0.101 
0.109 
0.069 
0.066 
0.119 
0.090 
0.066 
0.122 
0.076 
0.080 
0.083 

t 
-1 5 9  
-3.35 
-2.72 
-2.41 
-2.75 
-1.43 
-1.71 
-1.81 
-2.22 
-2.88 
-1.64 
-2.37 
-1.53 
-1.89 
-1 -46 
-2.1 1 
-2.21 
-2.31 
-1.68 
-1.31 
-1.46 
-1.09 
-0.97 
-1.48 
-1.52 
-0.82 
-1.09 
-1.49 
-0.7 
-0.98 
-0.76 
-0.57 
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W l  
0.1 11 
0.001 
0.007 
0.016 
0.006 
0.154 
0.088 
0.07 
0.027 

0.101 
0.018 
0.125 
0.059 
0.145 
0.035 
0.027 
0.021 
0.093 
0.19 
0.144 
0.277 
0.331 
0.14 
0.129 
0.41 
0.278 
0.1 38 
0.485 
0.329 
0.448 
0.57 

0.004 

[95% 
Conf. 
-1 "662 
-0.445 
-0.394 
-0.408 
-0.372 
-0.479 
-0.408 
-0.393 
-0.347 
-0.308 
-0.372 
-0.305 
,-0.380 
-0.308 
-0.350 
-0.276 
-0.263 
-0.253 
-0.276 
-0.291 
-0.263 
-0.308 
-0.31 9 
-0.237 
-0.229 
-0.332 
-0.275 
-0.227 
-0.323 
-0.223 
-0.21 7 
-,0.209 

Interval] 
0.172 
-0.117 
-0.064 
-0.042 
-0.062 
0.076 
0.028 
0.015 
-0.021 
-0.059 
0.033 

0.047 
0.006 
0.052 
-0.010 
-0.015 
-0.021 
0.021 
0.058 
0.039 
0.088 
0.108 
0.033 
0.029 
0.135 
0.079 
0.031 
0.154 
0.075 
0.096 
0.1 15 
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Utah 
Connecticut 
Delaware 
Oregon 
Florida 
Texas 
Massachusetts 
Louisiana 
Nevada 
Georgia 
New York 
Nebraska 
Oklahoma 
New Jersey 
Wyoming 
Arizona 

-0.031 
-0.029 
-0.024 
-0.024 
-0.016 
-0.006 
-0.005 
O.QO9 
0.01 1 
0.023 
0.027 
0.034 
0.050 
0.072 
0.077 
0.086 

0.108 -0.29 
0.128 -0.23 
0.102 -0.24 
0.088 -0.27 
0.255 -0.06 
0.111 -0.05 
0.148 -0.04 
0.077 0.11 
0.093 0.12 
0.107 0.21 
0.114 0.24 
0.073 0.46 
0.107 0.47 
0.1 15 0.63 
0.117 0.66 
0.150 0.57 

0.771 
0.81 9 
0.812 
0.786 
0.951 
0.958 
0.971 
0.909 
0.904 
0.833 
0.814 
0.642 
0.641 
0.53 
0.509 
0.566 

,-0.244 
-0.281 
-0.224 
-0.198 
-0.51 6 
-0.224 
-0.295 
-0.143 
-0.172 
-0.188 
-0.197 
-0.109 
-0.160 
-0.153 
-0.152 
-0.208 

0.181 
0.222 
0.175 
0.149 
0.484 
0.212 
0.284 
0.161 
0.195 
0.233 
0.250 
0.177 
0.260 
0.297 
0.307 
0.381 

The short-i-uii estimates are mostly lower in the natural gas iiiarltet than the electricity 
markets, with tlie exceptioii of Maine which was discussed earlier. The overall precision 
of the estimates is also limited, which is sliowii by only ten states with statistically 
significant results. The natural gas market, lilte the conmiercial electricity marltet, had 
much greater variability in demand. Therefore, tlie limited precision is not surprising. 

Table D.15: Regression results for long-run price elasticities for residential natural gas 

Long Run Natural Gas 
Coef. 

Maine -1.826 
Vermont -0.577 
New Hampshire -0.430 
Virginia -0.322 
Soirth Carolina -0.299 
Montana -0.287 
New Mexico -0.281 
North Carolina -0.279 
West Virginia -0.270 
Illinois -0.243 
North Dakota -0.230 
Washington -0.214 
Missouri -0.174 
Kentucky -0.171 
Kansas -0.168 
Tennessee -0.167 
Indiana -0.163 
Rhode Island -0.1 63 
Alabama -0.159 

Std. Err. 
0.891 
0.189 
0.232 
0.1 79 
0.248 
0.101 
0.144 
0.212 
0.129 
0.100 
0.087 
0.147 
0.081 
0.073 
0.072 
0.169 
0.078 
0.234 
0.090 

t 
-2.05 
-3.06 
-1.86 
-1.8 
-1.2 
-2.83 
-1.96 
-1.32 
-2.1 

-2.44 
-2.64 
-1.45 
-2.16 
-2.34 
-2.34 
-0.99 
-2.08 

-1.77 
-0.7 
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P'ltl 
0.041 
0.002 
0.064 
0.072 
0.228 
0.005 
0.05 

0.187 
0.036 
0.015 
0.009 
0.147 
0.031 
0.02 

0.019 
0.323 
0.037 
0.487 
0.077 

195% Conf. 
-3.575 
-0.947 
-0.885 
-0.672 
-0.787 
-0.486 
-0.563 
-0.695 
-0.523 
-0.438 
-0.402 
-0.503 
-0.332 
-0.315 
-0.310 
-0.498 
-0.317 
-0.622 
-0.336 

Interval] 
-0.078 
-0.207 
0.024 
0.028 
0.188 
-0.088 
0.000 
0.136 
-0.018 
-0.047 
-0.059 
0.075 
-0.016 
-0.028 
-0.027 
0.165 
-0.009 
0.296 
0.017 



South Dakota 
Arkansas 
Maryland 
Minnesota 
California 
Ohio 
Pennsylvania 
Colorado 
Iowa 
Wisconsin 
Idaho 
Mississippi 
Michigan 
Utah 
Connecticut 
Delaware 
Oregon 
Florida 
Massachusetts 
Texas 
Louisiana 
Nevada 
Georgia 
New York 
Nebraska 
Oklahoma 
New Jersey 
Wyoming 
Arizona 

.-0.142 
-0.141 
-0.1 34 
-0.133 
-0.1 32 
-0.132 
-0.124 
-0.122 
-0.1 14 
-0.1 10 
-0.104 
-0.079 
-0.075 
-0.061 
-0.042 
-0.036 
-0.028 
-0.020 
-0.009 
-0.008 
0.01 1 
0.021 
0.022 
0.029 
0.038 
0.056 
0.082 
0.092 
0.119 

0.107 
0.075 
0.136 
0.088 
0.166 
0.081 
0.098 
0.075 
0.109 
0.075 
0.1 12 
0.1 10 
0.131 
0.21 3 
0.184 
0.153 
0.104 
0.317 
0.256 
0.159 
0.093 
0.175 
0.105 
0.124 
0.081 
0.120 
0.129 
0.127 
0.220 

-1.33 
-1.87 
-0.99 
-1.5 
-0.8 

-1.64 
-1.27 
-1.63 
-1.04 
-1.46 
-0.94 
-0.72 
-0.57 
-0.29 
-0.23 
-0.24 
-0.27 
-0.06 
-0.04 
-0.05 
0.11 
0.12 
0.21 
0.24 
0.47 
0.47 
0.63 
0.73 
0.54 

0.183 
0.062 
0.323 
0.134 
0.425 
0.101 
0.205 
0.104 
0.296 
0.145 
0.35 
0.471 
0.567 
0.776 
0.818 
0.81 3 
0.788 

0.971 
0.958 
0.909 
0.905 
0.834 
0.812 
0.64 

0.641 
0.528 
0.465 
0.588 

0.951 

-0.352 
-0.289 
-0.400 
-0.306 
-0.458 
-0.291 
-0.31 5 
-0.270 
-0.329 
-0.257 
-0.323 
-0.295 
-0.333 
-0.478 
-0.402 
.*O. 337 
-0.232 
-0.642 
-0.512 
-0.320 
-0.171 
-0.323 
-0.185 
-0.21 3 
-0.121 
-0.179 
-0.172 
-0.156 
-0.312 

0.067 
0.007 
0.132 
0.041 
0.193 
0.026 
0.068 
0.025 
0.100 
0.038 
0.115 
0.136 
0.182 
0.357 
0.318 
0.264 
0.176 
0.603 
0.494 
0.303 
0.193 
0.365 
0.229 
0.272 
0.197 
0.291 
0.335 
0.341 
0.550 

Similar to other markets, the long-run estiniates are geiierally larger tliaii the short i-uii 

estii-nates. The precision of these estimates is also limited, which is showii by the large 
standard errors and that only ten states have statistically significant estimates. The 
tiatwal gas market also had much greater variation in prices aiid quantity during this 
period, which appears to affect tlie results at tliis level of aggregation. With tlie exception 
of Maine, the range of estiiiiates is smaller than tlie electricity malcets, which 
corresponds to the gerierally sinaller (in absolute magnitude) values of the estimates wlien 
compared to tlie other markets. 

We tested for first-order autocorrelatio~i in tlie state-level residential iiatural gas model 
aiid found it does not appear to affect the error term The estimate o f  p was -0.12 with a 
t--statistic of -1 "75. The results indicate that autocoldation does iiot affect consistency of 
estiiiiates on the lagged demand term and that inference based 011 the existing standard 
errors is valid. 
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Utility-level sesiilts 

Table D.16: Short run elasticity estimates for residential electricity at the utility level 

Utility 
Number 

182 
208 
186 
191 
18 
75 
134 
153 
35 
73 
177 
67 
41 
44 
17 
76 
38 
26 
96 
105 
28 
33 

206 
133 
207 
129 
130 
103 
113 
47 
120 
30 
198 
40 
110 
92 
86 
179 
69 
98 
193 
172 

1 
23 

region 
ENC 
ENC 
ENC 
ENC 
ENC 
ENC 
ENC 
ENC 
ENC 
ENC 
ENC 
ENC 
ENC 
ENC 
ENC 
ENC 
ENC 
ENC 
ENC 
ENC 
ENC 
ENC 
ENC 
ENC 
ENC 
ENC 
ENC 
ESC 
ESC 
ESC 
ESC 
ESC 
ESC 
ESC 
ESC 
ESC 
ESC 
ESC 
ESC 
ESC 
ESC 
ESC 
ESC 
ESC 

Coef. 
-1 "563 
-1.081 
-1.061 
-0.697 
-0.584 
-0.480 
-0.392 
-0.314 
-0.250 
-0.243 
-0.217 
-0.167 
-0.1 50 
-0.137 
-0.131 
-0.105 
-0.097 
-0.091 
-0.082 
-0.070 
-0.045 
-0.033 
-0.004 
0.024 
0.109 
0.21 1 
0.952 
-1.51 4 
-1.222 
-1.126 
-1.064 
-1.046 
-0.958 
-0.884 
-0.766 
-0.680 
-0.528 
-0.499 
-0.486 
-0.439 
-0.299 
-0.297 
-0.200 
-0.192 

Std. Err 
0.472 
0.633 
0.521 
0.275 
0.279 
0.498 
0.257 
0.238 
0.160 
0.135 
0.622 
0.245 
0.353 
0.291 
0.469 
0.337 
0.427 
0.359 

' 0.331 
0.175 
0.399 
0.320 
0.517 
0.490 
0.355 
0.563 
1.475 
0.41 0 
0.397 
0.675 
0.625 
0.689 
0.414 
0.857 
0.389 
0.598 
0.394 
0.230 
0.592 
0.835 
0.386 
0.276 
0.522 
0.521 

t P'ltl 
-3.31 0.001 
-1.71 0.088 
-2.04 0.042 
-2.54 0.011 
-2.1 0.036 
-0.96 0.335 
-1.53 0.127 
-1.32 0.188 
-1.57 0.118 
-1.8 0.072 
-0.35 0.728 
-0.68 0.495 
-0.43 0.671 
-0.47 0.637 
-0.28 0.78 
-0.31 0.756 
-0.23 0.82 
-0.25 0.8 
-0.25 0.803 
-0.4 0.689 
-0.11 0.909 
-0.1 0.917 

-0.01 0.994 
0.05 0.96 
0.31 0.758 
0.37 0.708 
0.65 0.519 
-3.69 0 
-3.08 0.002 
-1.67 0.096 
-1.7 0.089 
-1.52 0.129 
-2.32 0.021 
-1.03 0.302 
-1.97 0.049 
-1.14 0.256 
-1.34 0.181 
-2.17 0.03 
-0.82 0.411 
-0.53 0.599 
-0.77 0.439 
-1.07 0.283 
-0.38 0.701 
-0.37 0.713 

[95% 
Conf. 
-2.490 
-2.323 
-2.082 
-1.237 
-1.13 
-1.46 

-0.896 
-0.781 
-0.56 
-0.51 
-1.438 
-0.65 
-0.84 
-0.71 
-1.05 
-0.77 
,-0.93 
-0.80 
-0.73 
-0.41 
-0.83 
-0.66 

-1.019 
-0.936 
-0.587 
-0.894 
-1.941 
-2.32 
-2.00 
-2.45 
-2.291 
-2.40 
-1.770 
-2.56 
-1.53 
-1.85 
-1.30 

-0.950 
-1.65 
-2.08 

-1.055 
-0.839 
-1 "22 
-1.21 

Interval] 

0.160 
-0.637 

-0.039 
-0.158 
-0.04 
0.50 
0.1 12 
0.154 
0.06 
0.02 
1 .004 
0.31 
0.54 
0.43 
0.79 
0.56 
0.74 
0.61 
0.57 
0.27 
0.74 
0.59 
1.011 
0.985 
0.806 
1.315 
3.845 
-0.71 
-0.44 
0.20 
0.163 
0.31 

-0.147 
0.80 
0.00 
0.49 
0.25 

-0.048 
0.67 
1.20 

0.458 
0.245 
0.82 
0.83 
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107 
93 

21 0 
57 
91 
112 
200 
21 I 
94 
140 
155 
171 
184 
164 
151 
53 
122 
1 52 
32 
5 

118 
196 
25 
104 
71 

202 
109 
37 
100 
160 
125 
147 
145 
213 
85 
157 
49 
161 
16 
137 
146 
7 

144 
126 
20 
I I9 
65 
22 
123 
194 

ESC 
ESC 
ESC 
ESC 
ESC 
ESC 
ESC 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

MA 
MA 
MA 
MA 
MA 
MA 
MA 
MA 
MA 
MA 
MA 
MA 
MA 
MA 
MA 
MA 
MA 
MA 
MA 
NE 
NE 
NE 
NE 
NE 
NE 

-0.178 
-0.088 
-0.018 
0.148 
0.317 
0.402 
1.389 
-1.206 
-1.084 
-0.980 
-0.696 
-0.694 
-0.663 
-0.547 
-0.368 
-0.325 
-0.262 
-0.260 
-0.233 
-0.221 
-0.096 
-0.061 
-0.014 
-0.001 
0.467 
-0.800 
-0.792 
-0.712 
-0.639 
-0.417 
-0.345 
-0.341 
-0.308 
-0.230 
-0.177 
-0.117 
-0.089 
-0.003 
0.077 
0.099 
0.125 
0.171 
0.302 
0.350 
-0.722 
-0.596 
-0.546 
-0.391 
-0.360 
-0.197 

0.548 
0.226 
0.801 
0.745 
0.338 
0.612 
0.305 
0.394 
0.629 
0.401 
0.248 
0.586 
0.607 
0.403 
1.027 
0.725 
0.075 
0.396 
0.649 
0.372 
0.1 87 
0.305 
0.253 
0.283 
0.298 
0.429 
0.625 
0.600 
0.418 
0.383 
0.321 
0.284 
0.477 
0.301 
0.364 
0.475 
0.240 
0.492 
0.478 
0.329 
0.146 
0.180 
0.323 
0.296 
0.421 
0.569 
0.149 
0.278 
0.229 
0.535 

-0.32 
-0.39 
“0.02 
0.2 
0.94 
0.66 
4.55 
-3.06 
-1.72 
-2.45 
-2.81 
-1.18 
-1.09 
-1.36 
-0.36 
-0.45 
-3.51 
-0.66 
-0.36 
-0.59 
-0.51 
-0.2 

-0.06 
0 

1.57 
-1.87 
-1.27 
-1.19 
-1.53 
-1.09 
.-I .07 
-1.2 
-0.65 
-0.76 
-0.49 
-0.25 
-0.37 
-0.01 
0.16 
0.3 

0.95 
0.94 
1.18 

0.86 

-1.72 
-1.05 
-3.65 
-1.41 
-1.57 
-0.37 

0.746 
0.699 
0.982 
0.843 
0.348 
0.51 1 

0 
0.002 
0.085 
0.015 
0.005 
0.237 
0.274 
0.174 
0.72 
0.655 

0 
0.512 
0.72 
0.552 
0.61 
0.842 
0.955 
0.996 
0.1 17 
0.062 
0.205 
0.235 
0.126 
0.277 

0.23 
0.518 
0.446 
0.626 
0.805 
0.71 1 
0.996 
0.872 
0.763 
0.39 
0.341 
0.35 

0.238 
0.086 
0.296 

0 
0.159 
0.1 17 
0.712 

0.284 

-1.25 
-0.53 
-1.589 
-1.31 
-0.35 
-0.80 
0.790 
-1.979 
-2.32 
-1.767 
-1.183 
-1.844 
-1.854 
-1.338 
-2.382 
-1.75 
-0.409 
-1.036 
-1.51 
-0.95 

-0.463 
-0.660 
-0.51 
-0.56 
-0.12 

-1.641 
-2.02 
-1.89 
-1.46 
-1.169 
-0.975 
-0.897 
-1 “244 
-0.821 
-0.89 

-1.050 
-0.56 
-0.967 
-0.86 
-0.546 
-0.161 
-0.18 
-0.332 
-0.231 
-1 “55 

-1.713 
-0 I 84 
-0.94 
-0.809 
-1 “246 

0.90 
0.36 
1.552 
1.61 
0.98 
1.60 

1.987 

0.15 
-0.194 
-0.210 
0.456 
0.527 
0.243 
1.647 
1.10 

-0.116 
0.516 
1.04 
0.51 

0.272 
0.538 
0.48 
0.55 
1.05 

0.041 
0.43 
0.46 
0.18 
0.336 
0.286 
0.216 
0.627 
0.361 
0.54 
0.815 
0.38 
0.962 
1.02 

0.744 
0.412 
0.52 
0.936 
0.932 
0.10 

0.521 
-0.25 
0.15 

0.090 
0.851 

-0.433 
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34 
36 
14 
46 
4 

154 
10 

204 
106 
139 
24 
2 

173 
158 
101 
64 
166 
176 
39 
188 
27 
142 
170 
74 
163 
20 1 
11 
159 
115 
148 
52 
197 
178 
29 
63 
199 
187 
95 
31 
97 
127 
169 

168 
189 
83 
15 

60 
48 

a4 

I 2a 

NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
PC 
PC 
PC 
PC 
PC 
PC 
PC 
PC 
PC 
PC 
PC 
PC 
PC 
PC 
PC 
PC 
PC 
PC 
PC 
PC 
PC 
PC 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 

-0.196 
-0.154 
-0.091 
-0.019 
0.063 
0.072 
0.191 
0.197 
0.849 
-1.21 5 
-0.961 
-0.770 
-0.595 
-0.488 
-0.471 
-0.444 
-0.430 
-0.279 
-0.2 19 
-0.156 
-0.119 
-0.1 19 
0.014 
0.068 
0.144 
0.279 
0.324 
0.404 
0.475 
0.670 
0.756 
-1.477 
-1.434 
-1.299 
-1.232 
-1.150 
-1.087 
-1.073 
-1.038 
-1.032 
-0.890 
-0.884 
-0.878 
-0.854 
-0.827 
-0.814 
-0.734 
-0.686 
-0.678 
-0.542 

0.212 
0.348 
0.254 
0.272 
0.416 
0.723 
0.333 
0.400 
0.908 
0.094 
0.035 
0.144 
0.568 
0.486 
0.269 
0.324 
0.366 
0.365 
0.228 
0.379 
0.431 
0.335 
0.377 
0.303 
0.51 1 
0.552 
0.181 
0.548 
0.421 
0.402 
0.515 
0.743 
0.542 
0.474 
0.725 
0.635 
0.525 
0.621 
0.238 
0.621 
0.660 
0.366 
0.566 
0.290 
0.607 
0.306 
0.583 
0.297 
0.368 
0.673 

-0.93 
-0.44 
-0.36 
-0.07 
0:15 
0.1 
0.57 
0.49 
0.93 

,-12.96 
-27.6 
-5.35 
-1.05 

-1 
-1.75 
-1.37 
-1.18 
-0.76 
-0.96 
-0.41 
-0.28 
-0.35 
0.04 
0.23 
0.28 
0.5 
1.79 
0.74 
1.13 
1.66 
1.47 
-1.99 
-2.65 
-2.74 
-1.7 
-1.81 
-2.07 
-1.73 
-4.36 
-1.66 
-1.35 
-2.42 
-1.55 
-2.94 
-1.36 
-2.66 
-1.26 
-2.31 
-1.84 
-0.8 
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0.355 
0.659 
0.721 
0.946 
0.88 
0.92 
0.566 
0.622 
0.35 

0 
0 
0 

0.295 
0.31 5 
0.081 
0.171 
0.24 

0.444 
0.336 
0.682 
0.783 
0.724 
0.971 
0.822 
0.778 
0.614 
0.073 
0.461 
0.26 

0.096 
0.142 
0.047 
0.008 
0.006 
0.09 
0.07 
0.039 
0.085 

0 
0.097 
0.178 
0.016 
0.121 
0.003 
0.173 
0.008 
0.208 

0.066 
0.42 1 

0.021 

-0.61 
-0.84 
-0.59 
-0.55 
-0.75 
-1.346 
-0.46 
-0.587 
-0.93 
-1.399 
-1.03 
-1.05 
-1.71 1 
-1.440 
-1 .oo 
11.08 
-1 .I47 
-0.995 
-0.67 
-0.899 
-0.96 

-0.'776 
-0.726 
-0.53 
-0.859 
-0.805 
-0.03 
-0.671 
-0.35 
-0.120 
-0.25 
-2.935 
-2.497 
-2.23 
-2.65 
-2.396 
-2.1 18 
-2.29 
-1.50 
-2.25 
-2.186 
-1.602 
,-I .99 
-1.423 
-2.018 
-1.41 
-1.88 
-1 "270 
-1.40 
-1.86 

0.22 
0.53 
0.41 
0.52 
0.88 
1.491 
0.84 
0.981 
2.63 

-1.031 
-0.89 
.-0.49 
0.520 
0.465 
0.06 
0.19 
0.287 
0.437 
0.23 
0.588 
0.73 
0.539 
0.754 
0.66 
1.147 
1.362 
0.68 
1.479 
1.30 

I .459 
1.77 

-0.020 
-0.371 
-0.37 
0.19 
0.096 
-0.056 
0.15 
-0.57 
0.19 
0.405 
-0.167 
0.23 

-0.284 
0.363 
-0.21 
0.4 1 

-0.103 
0.05 
0.78 



72 
116 
190 
62 
1 74 
66 
58 
56 
82 
54 
141 
214 
12 
9 

175 
149 
209 
43 
59 
205 
42 
162 
78 
1 92 
131 
88 
90 
150 
114 
132 
77 
183 
111 
136 
89 
79 
80 
81 
3 

108 
87 
195 
138 
185 
121 
99 

212 
51 
135 
6 

SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 

WNC 
WNC 
WNC 
WNC 
WNC 
WNC 
WNC 
WNC 
WNC 
WNC 
WNC 
WNC 
WNC 
WNC 
WNC 
WNC 
WNC 
WNC 
WNC 
WNC 
WNC 
WNC 
WNC 
WNC 
WNC 
WNC 
wsc 
wsc 

-0.540 
-0.472 
-0.458 
-0.447 
-0.438 
-0.304 
-0.299 
-0.272 
-0.243 
-0.195 
-0.164 
-0.160 
-0.129 
-0.124 
-0.123 
-0.004 
0.004 
0.038 
0.041 
0.234 
0.241 
0.488 
-1.746 
-1.127 
-0.654 
-0.622 
-0.615 
-0.552 
-0.495 
-0.476 
-0.471 
-0.463 
-0.440 
-0.425 
-0.352 
-0.200 
-0.200 
-0.200 
-0.190 
-0.1 53 
-0.124 
-0.070 
-0.052 
0.041 
0.179 
0.489 
1.109 
1.404 
-1.226 
-0.91 7 

0.504 
0.298 
0.501 
0.320 
0.541 
0.334 
0.373 
0.366 
0.354 
0.388 
0.102 
0.388 
0.212 
0.426 
0.273 
0.431 
0.473 
0.405 
0.448 
0.383 
1.088 
0.374 
1.057 
0.243 
0.332 
0.261 
0.364 
0.188 
0.749 
0.447 
0.336 
0.1 15 
0.303 
0.373 
0.221 
0.522 
0.522 
0.522 
0.41 1 
0.427 
0.404 
0.455 
0.41 9 
0.406 
0.268 
0.717 
0.779 
0.422 
0.591 
0.283 

-1.07 
-1.58 
-0.91 
-1.4 
-0.81 
-0.91 
-0.8 
,-0.74 
-0.69 
-0.5 
-1 ”61 
-0.41 
-0.81 
-0.29 
-0.45 
-0.01 
0.01 
0.09 
0.09 
0.61 
0.22 
1.31 
-1.65 
-4.64 
-1.97 
-2.39 
-1.69 
-2.94 
-0.66 
-1.06 
-1.4 
-4.02 
-1.45 
-1.14 
-1 5 9  
-0.38 
-0.38 
-0.38 
-0.46 
-0.36 
-0.31 
-0.15 
-0.13 
0.1 
0.67 
0.68 
1.42 
3.32 
-2.07 
-3.24 
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0.284 
0.113 
0.361 
0.162 
0.41 8 
0.363 
0.422 
0.458 
0.492 
0.614 
0.108 
0.681 
0.544 
0.772 
0.651 
0.993 
0.994 
0.925 
0.928 
0.541 
0.825 
0.192 
0.099 

0 
0.049 
0.01 7 
0.091 
0.003 
0.509 
0.287 
0.162 

0 
0.146 
0.255 
0.1 1 I 
0.701 
0.701 
0.701 
0.643 
0.719 
0.758 
0.878 
0.901 
0.921 
0.504 
0.496 
0.155 
0.001 
0.038 
0.001 

-1.53 
-1.06 
-1.441 
.-I .07 
-1 “498 
-0.96 
-1.03 
-0.99 
-0.94 
-0.96 

-0.363 
-0.921 
-0.55 
-0.96 
-0.658 
-0.8 50 
-0.925 
-0.76 
-0.84 
-0.517 
-1 “89 
-0.245 
-3.82 
-1.604 
-1.307 
-1.13 
-1.33 

-0.920 
-1.96 

-1.353 
-1.13 

-0.688 
-1.03 
-1.157 
-0.79 
-1.22 
-1.22 
-1 “22 
-1 -00 
-0.99 
-0.92 

-0.962 
-0.874 
-0.757 
-0.346 
-0.92 

-0.420 
0.58 

-2.385 
-1.47 

0.45 
0.1 1 
0.525 
0.18 
0.623 
0.35 
0.43 
0.45 
0.45 
0.57 
0.036 
0.602 
0.29 
0.71 
0.41 2 
0.842 
0.933 
0.83 
0.92 
0.986 
2.38 
1.221 
0.33 

-0.651 
-0.002 
-0.1 1 
0.10 

-0.1 84 
0.97 
0.40 1 
0.19 

-0.237 
0.15 
0.308 
0.08 
0.82 
0.82 
0.82 
0.62 
0.68 
0.67 
0.822 
0.769 
0.838 
0.704 
1.90 

2.638 
2.23 

-0.067 
-0.36 



215 
1 02 
124 
13 
55 
167 
45 
19 
181 
156 
165 
21 
68 
70 
I80  
8 

203 
61 
50 
143 

wsc 
wsc 
wsc 
wsc 
wsc 
wsc 
wsc 
wsc 
wsc 
wsc 
wsc 
wsc 
wsc 
wsc 
wsc 
wsc 
wsc 
wsc 
wsc 
wsc 

-0.632 
-0.6 15 
-0.613 
-0.517 
-0.485 
-0.484 
-0.464 
-0.450 
-0.318 
-0.286 
-0.272 
.-0.154 
-0.1 08 
-0.091 
0.023 
0.066 
0.447 
0.452 
0.486 
0.614 

0.354 
0.344 
0.254 
0.726 
0.335 
0.437 
0.265 
0.448 
0.331 
0.440 
0.404 
0.292 
0.234 
0.508 
0.587 
0.406 
0.205 
0.317 
0.427 
0.440 

-1.78 
-1.79 
-2.42 
-0.71 
-1.45 
-1.11 
-1.75 

-1 
-0.96 
-0.65 
-0.67 
-0.53 
-0.46 
-0. I 8 
0.04 
0.16 
2.18 
1.43 
1.14 
1.39 

0.075 
0.074 
0.016 
0.476 
0.148 
0.268 
0.08 
0.315 
0.338 
0.516 
0.502 
0.597 
0.646 
0.858 
0.969 
0.872 
0.03 
0.154 
0.255 
0.163 

-1.326 
-1.29 
-1.111 
-1.94 
-1.14 
-1.340 
-0.98 
-1.33 
-0.968 
-1.150 
-1.065 
-0.73 
-0.57 
.-I "09 

-1.129 
-0.73 
0.044 
-0.17 
-0.35 

-0.250 

0.063 
0.06 

-0.115 
0.91 
0.17 
0.373 
0.06 
0.43 
0.332 
0.578 
0.522 
0.42 
0.35 
0.91 
1.174 
0.86 
0.851 
1.07 
1.32 

1.477 

Tlie utility results also have a wide range of piice elasticity estimates. The iiiiiiiiiiuiii 
value is -1.75 aiid the iiiaxiiiiuiii is 1.40. In general, the estimates are representative of 
tlie results Groin tlie state-level aiialysis in residential electricity. Most estimates are 
negative and in the iiielastic range. Soiiie are positive in each region. Overall, these 
results suffer fi-om a lack of precisioii also. Oiily about 17% of the utilities in the sainple 
were statistically significant. Soiiie of this variatioii in the estimates iiiay be explaiiied by 
the large differences in tlie size of utilities. 

We tested for first-order autocorrelatioii in tlie error twin aiid tlie results iiidicate it iiiay 
be present. Tlie estiinate of p for the utility-level iiiodel was -0.32 with a t-statistic of 
-3.27. The results suggest first-order autocoil-elation in the error term aiid we, tlierefore, 
rail the iiiodel to account for an AR( 1) structure in the error tenii. 

Resultsfloin Energy Use Trend Aiinlysis 

The treiid aiialysis fits a liiiear treiid to the variable of interest. Many of tlie trends'iii the 
data were liiiear aiid tlie inodel fit well. In some cases, particularly tlie iiatural gas 
market, tlie trends were iiot liiiear and tlie niodel had a poorer fit. 

This section will now display tlie belid analysis results first for tlie regioii level and theii 
at tlie state level. 
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Regional-Level Res w Its 

The iiiodel has the foim: 

111 Yit = O: + yeart p + regiolii 6i + (regiolii x yeart) pi + &it 

Tlie model iiicludes an indicator variable for regioii and an iiiteraction term between 
region aiid year. These t ems  allow the slope of tlie trend and y-intercept to vaiy Gieely 
for each region. 

Residential Electricity 

Table D.17: Regional trends in residential electricity energy intensity 

South Atlantic 
East South Central 
West South Central 
West North Central 
East North Central 
Mid Atlantic 
New England 
Mountain 
Pacific Coast 

Coef 
1.94% 
1.79% 
1.59% 
1.45% 
1.40% 
1.33% 
0.91 % 
0.80% 
-0.12% 

Std. Err 
0.08% 
0.?1% 
0.1 1% 
0.08% 
0.10% 
0.12% 
0.09% 

0.12% 
0.08% 

t P>ltl 95% Conf 
25.7 0.0 1.79% 
16.8 0.0 1.59% 

18.0 0.0 1.29% 
14.6 0.0 1.21% 

10.4 0.0 0.73% 
10.6 0.0 0.65% 

14.9 0.0 1.38% 

10.8 0.0 1.09% 

-1.0 0.3 -0.36% 

Interval 
2.09% 
2.00% 
1.80% 
1.61 % 
1.58% 
1.57% 
1 .08% 
0.95% 
0.12% 

Iiiteiisity is measured as quaiitity of residential electricity per capita. The table shows per 
capita electricity use is growing fastest in the South Atlantic and Ceiitral regions. Growth 
iii per capita electricity use is negligible in the Pacific Coast region. 

Table D.18: Regional trends in residential electricity expenditures 

New England 
Pacific Coast 
East South Central 
South Atlantic 
West South Central 
Mid Atlantic 
West North Central 
East North Central 
Mountain 

Coef 
0.717% 
0.680% 
0.624% 
0.621 yo 
0.518% 
0.316% 

0.122% 
0.008% 

0.343% 

Std. Err. 
0.1 1 1 Yo 
0.156% 
0.135% 
0.096% 
0.135% 
0.156% 
0.?02% 
0.121% 
0.096% 

t 
6.49 
4.35 
4.61 
6.48 

2.02 
I .4 
1.01 
0.09 

3.83 

P’ltl 
0 
0 
0 
0 
0 

0.04 
0.16 
0.32 
0.93 

95% Conf 

0.373% 

0.433% 
0.253% 
0.009% 
-0.058% 
-0.116% 
-0.180% 

0.500% 

0 . 3 5 8 ~ ~  

Interval 
0.934% 

0.890% 
0.809% 

0.623% 
0.344% 
0.359% 
0.1 96% 

0.987% 

0.784% 

Expenditures are growing fastest in tlie New England and Pacific Coast regions. Growth 
in expenditures is negligible in tlie Mountain region. Overall, the growth rates are all less 
than 1%. 
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Table D.19: Regional trends in residential electricity expenditures as a share of income 

Mid Atlantic 
West North Central 
East North Central 
Mountain 
New England 
East South Central 
South Atlantic 
West South Central 
Pacific Coast 

Coef 
-1.99% 
-1.98% 
-1.90% 
-1.83% 
-1.82% 
-1.80% 
-1.71% 
-1.46% 
-1.19% 

Std. Err. 
0.17% 
0.11% 
0.13% 
0.10% 
0.12% 
0.14% 
0.10% 
0.14% 
0.17% 

t P>ltl 
-12.08 0 
-18.32 0 
-14.83 0 
-18.07 0 
-15.58 0 
-12.57 0 
-16.9 0 
-10.24 0 
-7.21 0 

95% Conf 
-2.32% 
-2.19% 
-2.1 5% 
-2.03% 
-2.05% 
-2.08% 
-1 “91% 
-1.74% 
-1.51 % 

Interval 
-1.67% 
-1.77% 
-1.65% 
-1.63% 
-1 59% 
-1 ”52% 
-1.51 % 
-1.18% 
-0.87% 

The trends in expenditures as a share of iiiconie show that iiicoiiie growth is faster than 
the increase in energy expenditures. Therefore, energy expenditures as a poi-tion of 
household budgets is generally decreasing. The regional differences in the rate of 
decrease vary by about 1 %. Expenditures as a share of iiiconie are declining fastest in the 
Mid Atlantic at about 2%. Decline is slowest in the Pacific Coast region at 
approximately 1%. 

Commercial Electricity 

Table D.20: Regional trends in commercial energy intensity 

Regional commercial energy intensify trends 
Coef. Std. Err. 

New England 2.32% 0.20% 
West North Central 2.18% 0.30% 
South Atlantic 1.97% 0.20% 
Mid Atlantic 1.78% 0.25% 
East North Central 1.49% 0.20% 
Mountain 1.48% 0.29% 
West South Central 0.96% 0.25% 
East South Central 0.94% 0.46% 
Pacific Coast 0.25% 0.32% 

R-square = 0.57 
t P’ltl [95% Conf. 

11.42 0 1.92% 
7.15 0 1.58% 
9.9 0 1.58% 
7.01 0 1.28% 
7.58 0 1.10% 
5.19 0 0.92% 
3.81 0 0.47% 
2.04 0.041 0.04% 
0.8 0.425 -0.37% 

Interval] 
2.72% 
2.77% 
2.36% 
2.28% 

2.04% 
I .45% 

1.87% 

1.84% 
0.88% 

Intensity is measured as quantity of coinrnercial electricity per unit of coiiimercial 
floorspace. Tlie results show statistically significant differences in tlie ainiual growth 
rates. The Pacific Coast rate is near zero, whereas the annual growtli rates are over 2% in 
New England and the West North Central. All tlie trend estimates are statistically 
significant, except tlie Pacific Coast region. However, the iiiodel fit is only moderate, 
which is shown by tlie adjusted R-squared of 0.57. 
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Natural Gas 

Table D.21: Regional energy intensity trends for residential natural gas 

Regional Trend in Natural Gas Energy Intensity R-squared 0.4302 
Coef. Std. Err. t P>ltl [95% Conf. Interval] 

Pacific Coast 1.09% 0.60% 1.84 0.067 -0.08% 2.26% 
Mid Atlantic 0.45% 0.17% 2.7 0.007 0.12% 0.78% 
New England 0.15% 1.08% 0.14 0.892 -1.97% 2.26% 
Mountain -0.41% 0.39% -1.06 0.288 -1.17% 0.35% 
South Atlantic -0.45% 0.71% -0.63 0.529 -1.85% 0.95% 
East North Central -0.47% 0.19% -2.41 0.016 -0.85% -0.09% 
East South Central -0.57% 0.31% -1.87 0.062 -1.17% 0.03% 
West North Central -0.60% 0.23% -2.66 0.008 -1.05% -0.1 6% 
West South Central -2.05% 0 28% -7.41 0 -2.60% -1.51% 

In this case, we measured eiiergy iiiteiisity as the quaiitity of natural gas coiisuiiied per 
capita. The results show much different regional trends. Residential iiatural gas eiiergy 
inteiisity is iiicreasing in the Pacific Coast, Mid Atlaiitic, aiid New England regions. The 
trend is a slight decline in the Soutli Atlaiitic aiid Central regions, except for the West 
South Central where inteiisity is decliiiiiig over 2% per year. 

The model fit is only fair in this case. The r-squared for this model is 0.43. The natural 
gas trends geiierally have two peaks, which is why the linear fit is limited. 

Table D.22: Regional trends in natural gas energy expenditures 

Regional Trend in Natural Gas Energy Expenditures R-squared 0.3345 
Coef. Std. Err. t P>ltl [95% Conf. Interval] 

Pacific Coast 1.01% 0.45% 2.25 0.025 0.13% 1.89% 
Mid Atlantic 0.75% 0.20% 3.85 0 0.37% 1.14% 
East South Central 0.70% 0.34% 2.06 0.04 0.03% 1.36% 
South Atlantic 0.47% 0.64% 0.74 0.458 -0.78% 1.73% 
West North Central 0.14% 0.25% 0.55 0.579 -0.36% 0.64% 
New England -0.04% 1.08% -0.04 0.971 -2.16% 2.08% 
Mountain -0.15% 0.28% -0.53 0.595 -0.71% 0.41% 
East North Central -0.15% 0.23% -0.65 0.517 -0.61% 0.31% 
West South Central -0.56% 0.29% -1.93 0.054 -1.14% 0.01% 

The trend is rising expenditures in the Pacific Coast, Mid Atlantic, East South Central, 
South Atlantic, and West North Central regions. Expenditures are falling in the New 
England, Mountain, East North Central, mid West South Central regions. For iiiost 
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regions, the treiid is near or less than 0.5% in absolute iiiagnitxde. Therefore, the 
estimates show that expenditures are relatively stable for inost people. 

Tlie model fit is iiiarginal iii this case. Natural gas prices had several spikes and dropoffs, 
which is a iioiiliiiear patteiii. Tlie expenditure data follow the price treiid closely. 
Therefore, the liiiear fit is marginal for this variable. 

Table D.23: Annual trends for natural gas expenditures as a share of income 

R-squared 0.3865 
Regional Trend in Natural Gas Energy Expenditures as Income Share 

Pacific Coast 
Mid Atlantic 
East South Central 
South Atlantic 
West North Central 
Mountain 
East North Central 
New England 
West South Central 

Coef. Std. Err. t P'ltl [95% Conf. Interval] 
-0.84% 0.40% -2.09 0.036 -1.62% -0.05% 
-1.56% 0.21% -7.44 0 -1.97% -1.15% 
-1.74% 0.34% -5.06 0 -2.42% -I .O'7% 
-1.85% 0.65% -2.86 0.004 -3.11% -0.58% 
-1.98% 0.24% -8.4 0 -2.45% -1.52% 
-1.99% 0.28% -7.16 0 -2.53% -1.44% 
-2.17% 0.22% ,-9.84 0 -2.60% -1.74% 
-2.49% 1.00% -2.48 0.013 -4.45% -0.52% 
-2.53% 0.32% -'7.96 O -3.15% -1.90% 

The results show that expenditures as a share of iiicoiiie are falling in all regions. The 
most rapid decliiie is in tlie West Soutli Central. The Pacific Coast trend has tlie most 
moderate decline. Again, the iiiodel fit is only inargiiial for tlie reasoiis staled above. 

State-Level Restilts 

The iiiodel has tlie foiiii: 

Tlie iiiodel iiicludes an iiidicator variable for each state and an interaction term between 
state aiid year. These teiiiis allow tlie slope of the treiid and y-intercept to vary freely for 
each state. 
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esidential Electricity 

Table D.24: Residential electricity energy intensity 

Residential Energy Intensity 
Coef. Std. Err. t 

West Virginia 
Delaware 
Kentucky 
Maryland 
Mississippi 
Alabama 
South Carolina 
Louisiana 
Missouri 
Kansas 
Georgia 
New Mexico 
Virginia 
Pennsylvania 
North Dakota 
North Carolina 
Wyoming 
Texas 
Florida 
Massachuseff s 
Arkansas 
Ohio 
Indiana 
Nebraska 
Oklahoma 
New Jersey 
Arizona 
Rhode Island 
New York 
Michigan 
Colorado 
Connecticut 
Minnesota 
Utah 
Illinois 
Wisconsin 
South Dakota 
Iowa 
Montana 
Tennessee 

2.51% 
2.49% 
2.43% 
2.42% 
2.23% 
2.18% 
2.16% 
2.14% 
2.10% 
1.97% 
1.95% 
1.88% 
1.85% 
1.76% 
1.76% 
1.71% 
1.71% 
1.64% 
1.64% 
1.63% 
1.62% 
1.62% 
1.62% 
1.61% 
1.60% 
1.59% 
1.52% 

1.42% 
I .40% 
1.37% 
1.37% 
1.34% 
1.22% 
1.19% 
1.18% 
1.16% 
1.06% 
0.79% 
0.69% 

1.49% 

0.05% 
0.23% 
0.08% 
0.13% 
0.08% 
0.09% 
0.07% 
0.07% 
0.11% 
0.13% 
0.08% 
0.08% 
0.07% 
0.05% 
0.12% 
0.06% 
0.19% 
0.10% 
0.08% 
0.06% 
0.17% 
0.04% 
0.05% 
0.10% 
0.11% 
0.06% 
0.07% 
0.05% 
0.05% 
0.07% 
0.21 Yo 
0.06% 
0.08% 
0.08% 
0.10% 
0.08% 
0.1 1 % 
0.08% 
0.14% 
0.12% 

P’ltl 
49.2 

10.81 
29.32 
18.68 
26.32 
23.46 
29.65 
32.43 
19.84 
14.98 
24.76 
23.37 
28.03 
36.67 
14.68 

27 
8.93 

17.04 
20.98 
25.06 
9.55 
38.3 

35.62 
15.85 
14.27 
27.69 
22.08 
31 “61 
30.3 
19.1 
6.44 

24.85 
16.31 
14.57 
11.66 
14.22 
10.4 
12.6 
5.51 
5.66 

195% Conf. Interval] 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

2.41 % 
2.04% 
2.26% 
2.17% 
2.06% 
2.00% 
2.01 % 
2.01% 
1.89% 
1.71% 
1.79% 
1.72% 
1.72% 
I .66% 
1.52% 
1.59% 
1.33% 
1.45% 
1.49% 
1.50% 
1.29% 
1.54% 
1.53% 
1.41% 
1.38% 
1.48% 
1.39% 
1.40% 
1.33% 
1.25% 
0.95% 
1.26% 
1.18% 
1.05% 
0.99% 
1.02% 
0.94% 
0.90% 
0.51 % 
0.45% 

2.61 % 
2.95% 
2.59% 
2.68% 

2.36% 
2.30% 
2.27% 
2.31 % 
2.22% 
2.10% 
2.04% 
1.97% 
1 .85% 
1“99% 
1.84% 
2.08% 
1.83% 
1.79% 
1.75% 
1.96% 
1.70% 
1.71% 

1.82% 
1.71% 

1.58% 
1.51% 
1.54% 
1.79% 

I .5I Yo 
1.38% 
1.39% 
1.34% 
1.37% 
1.23% 
1.07% 
0.93% 

2.39% 

I .8I Yo 

1.66% 

I .4a% 
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New Hampshire 
Maine 
Vermont 
California 
Nevada 
Oregon 
Idaho 
Washington 

0.61% 
0.60% 
0.32% 
0.28% 
0.07% 
0.00% 

70.01% 
-0.57% 

0.10% 
0.12% 
0.17% 
0.07% 
0.1 2% 
0.08% 
0.1 1% 
0.16% 

6.18 
4.82 
1.92 
3.99 
0.59 
0.01 

-0.1 1 
-3.48 

0 
0 

0.055 
0 

0.554 
0.994 
0.915 
0.001 

0.42% 
0.35% 

-0.01 Yo 
0.14% 

.-O. 1 6% 
-0.1 6% 
-0.23% 
-0.89% 

0.80% 
0.84% 
0.65% 

0.30% 
0.16% 
0.20% 

-0.25% 

0.42% 

Tlie results show that per capita resideiitial electricity use is growing quickly in southern 
states. All of the states with a growth rate over 2% are in the South Atlantic aiid East 
South Central regions. The growth rate is considerably smaller (less than 0.5%) in 
Vermont, Califoixia, Nevada, Oregon, Idaho, and Washington. Notably, Oregon, Idaho, 
and Washington have zero growth or declining per capita use. 

Table D.25: Trends in expenditures on residential electricity as a share of income 

Residential Electricity Income Share 

Utah -2.79% 0.34% 
New Jersey -2.47% 0.17% 
Tennessee -2.33% 0.12% 
Minnesota -2.27% 0.21% 
South Dakota -2.22% 0.34% 
New Hampshire -2.17% 0.17% 
Illinois -2.14% 0.40% 
Massachusetts -2.09% 0.19% 
Wisconsin -2.01 % 0.25% 
Virginia -1.98% 0.1 1% 
Colorado -1.98% 0.41 % 
Nevada -1.97% 0.28% 
Arkansas -1.96% 0.19% 
Iowa -1.93% 0.25% 
Indiana -1.92% 0.22% 
Delaware -1.92% 0.12% 
Florida -1.86% 0.18% 
Rhode Island -1.84% 0.17% 
North Dakota -1.81% 0.30% 
Arizona -1 "78% 0.19% 
Nebraska -1.76% 0.21 % 
Michigan -1.75% 0.09% 
Connecticut -1.73% 0.24% 

Oregon -1.62% 0.17% 

Coef. Std. Err. t 

Idaho -1.70% 0.31 Yo 

P'lfl 
-8.1 

-14.35 
-19.39 
-1 0.71 
-6.52 

-12.68 
-5.38 

-11.15 
-8.03 

-1 8.49 
-4.88 
-7. I 

-10.06 
-7.85 
-8.78 

-16.57 
-10.39 
-10.55 
-5.99 
-9.49 
-8.21 

-20.16 
-7.33 
-5.46 
-9.37 

[95% Conf. Interval] 
0 -3.46% -2. I 1 % 
0 -2.80% -2.13% 
0 -2.57% -2.10% 
0 -2.69% -1.85% 
0 -2.89% -1.55% 
0 -2.51 % -1.84% 
0 -2.92% -1.36% 
0 -2.46% -1.72% 
0 -2.50% -1.52% 
0 -2.20% -1.77% 
0 -2.77% -1.18% 
0 -2.52% -1.43% 
0 -2.34% -1.58% 
0 -2.41% -1.44% 
0 -2.35% -1.49% 
0 -2.15% -1 "69% 
0 -2.21 % -1.51 % 
0 -2.1 9% -1.50% 
0 -2.40% -1.21 % 
0 -2.14% -1.41 % 
0 -2.1 8% -1.34% 
0 -1.92% -1.58% 
0 -2.19% -1.26% 
0 -2.31% -1.09% 
0 -1.96% -1.28% 
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Kentucky 
Missouri 
North Carolina 
Alabama 
Vermont 
New Mexico 
Ohio 
Mary I and 
Georgia 
Kansas 
Oklahoma 
Pennsylvania 
New York 
Mississippi 
South Carolina 
Texas 
West Virginia 
Washington 
Maine 
California 
Louisiana 
Wyoming 
Montana 

-1.61 % 
-1.58% 
-1.58% 
-1.55% 
-1.50% 
-1.49% 
-1.49% 
-1.42% 
-1.41 % 
-1.38% 
-1.35% 
-1.33% 
-1.33% 
-1 "33% 
-1.29% 
-1.29% 
-1.12% 
-1.10% 
-1.04% 
-0.73% 
-0.59% 
-0.33% 
-0.27% 

0.31 % 
0.21% 
0.1 7% 
0.17% 
0.17% 
0.27% 
0.19% 
0.20% 
0.12% 
0.35% 
0.26% 
0.16% 
0.14% 
0.15% 
0.18% 
0.25% 
0.18% 
0.48% 
0.25% 
0.1 9% 
0.39% 
0.51% 
0.23% 

-5.21 
-7.69 
-9.48 
-8.97 
-8.81 
-5.59 
-7.87 
-7.01 

-12.09 
-3.98 
-5.15 
-8.22 
-9.74 
-8.7 

-7.26 
-5.22 
-6.41 
-2.27 
-4.12 
-3.86 
-1.51 
-0.65 
-1.14 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.023 
0 
0 

0.131 
0.51 7 
0.255 

-2.21 % 
-1.99% 
-1.90% 
-1.89% 
-1 .83% 
-2.02% 
-1.86% 
-1.82% 
-1.64% 
-2.05% 
-1.86% 
-1.65% 
-1.59% 
-1.62% 
-1.64% 
-1.77% 
-1.47% 
-2.04% 
-1.53% 
-1.10% 
-1.36% 
-1.34% 
-0.73% 

-1 .OO% 
-1.18% 
-1.25% 
-1.21% 
-1.16% 
-0.97% 
-1.12% 
-1.02% 
-1.18% 
-0.70% 
-0.84% 
-1 "01 % 
-1.06% 
-1.03% 
-0.94% 
-0.80% 
-0.78% 
-0.15% 
-0.54% 
-0.36% 
0. i 8% 
0.67% 
0.19% 

The trends are declining in all states but the rates are considerably different. Nine states 
are declining at 2% per year or more. Four states are decliniiig slower than 0.75%. There 
is a relatively even distribution of states between these points. 

Commercial Electricity 

We only estimated trends for commercial electricity energy intensity. We measure 
energy intensity for this variable is the aniouiit of coiniiiercial electiicity used per unit of 
c oiiiinerci a1 fl o orspac e. 

Table D.26: Estimates of the annual trend in conimercial energy intensity 

Annual 'Trends - Commercial Energy Intensity (electricity / sq ft flooring) 
Coef. Std. Err. t P'ltl 195% Conf. In te mal J 

New Hampshire 4.41 % 0.21% 20.97 0 3.99% 4.82% 
North Dakota 3.60% 0.34% 10.63 0 2.93% 4.26% 
Wyoming 3.41% 0.45% 7.55 0 2.52% 4.29% 
South Dakota 3.19% 0.18% 17.49 0 2.84% 3.55% 
Vermont 2.89% 0.17% 16.94 0 2.55% 3.22% 
North Carolina 2.61% 0.08% 32.58 0 2.45% 2.77% 
Georgia 2.47% 0.24% lO"1 0 1.99% 2.95% 

2.81 % Maine 2.45% 0.18% 13.65 0 2.10% 
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Alabama 
Delaware 
Maryland 
Mississippi 
Michigan 
Missouri 
West Virginia 
New Mexico 
Nebraska 
Utah 
New Jersey 
Pennsylvania 
Minnesota 
Indiana 
Rhode Island 
Ohio 
New York 
Colorado 
Montana 
Florida 
Kansas 
Arkansas 
Wisconsin 
Kentucky 
Texas 
Connecticut 
Massachusetts 
Virginia 
Iowa 
South Carolina 
Washington 
Oklahoma 
Arizona 
Illinois 
Oregon 
Idaho 
Louisiana 
Nevada 
California 
Tennessee 

2.40% 
2.35% 

2.32% 
2.24% 
2.11% 
2.06% 
2.04% 
2.01 Yo 
1.99% 
I .95% 
I .81% 

1.63% 

2.34% 

1.70% 

1.62% 
1 .%yo 
1.58% 
1.57% 
1.55% 
1.53% 
1.41% 
1.38% 
1.35% 
1.31% 
1.30% 
1.29% 
1.26% 
1.22% 
1.21% 
1.18% 
0.86% 

0.64% 
0.63% 
0.56% 
0.47% 
0.47% 
0.20% 

-0.66% 
-2.27% 

0.69% 

0.29% 
0.21 % 
0.69% 
0.27% 
0.25% 
0.1 1 %  
0.11% 
0.18% 
0.17% 
0.18% 
0.11% 
0.07% 
0.10% 
0.12% 
0.11% 
0.14% 
0.07% 
0.26% 
0.54% 
0.09% 
0.07% 
0.15% 
0.10% 
0.07% 
0.09% 
0.09% 
0.08% 
0.07% 
0.14% 
0.14% 
0.28% 

0.18% 
0.14% 
0.22% 
0.18% 
0.08% 
0.61% 
0.10% 
1.71 % 

0.17% 

8.43 
1 I .27 
3.41 
8.75 
9.03 
18.8 

19.46 
11.63 
12.1 1 
11.21 
18.44 
25.32 
17.38 
13.33 
14.08 
11.42 
21.73 
6.02 
2.86 

16.53 
19.97 
9.41 

13.99 
17.86 
15.27 

15 
15.03 
17.12 
8.48 
8.62 
3.06 
3.97 
3.58 
4.59 
2.59 
2.61 
5.54 
0.34 

-6.63 
-1.33 

0 
0 

0.001 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.004 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.002 
0 
0 
0 

0.01 
0.009 

0 
0.737 

0 
0.185 

1.85% 
1.94% 
0.99% 
I .80% 
1.76% 
1.89% 

1.69% 
1.68% 
1.64% 
I .74% 
1.67% 
1.51% 
1.39% 
1.39% 
1.31% 
1.44% 
1.06% 
0.49% 
1"35% 
1.28% 
1.09% 
1.16% 
1.17% 
1.13% 
1.12% 
1.10% 
1.08% 
0.93% 
0.91% 
0.31% 
0.35% 
0.29% 
0.36% 
0.14% 
0.12% 
0.30% 

-0.98% 
-0.86% 
-5.64% 

1.85% 

2.96% 
2.76% 
3.68% 
2.84% 
2.73% 
2.33% 
2.27% 
2.38% 

2.33% 
2.16% 
1.95% 
1.89% 
1.87% 
1.84% 

2.34% 

1.86% 
1.72% 
2.08% 
2.61% 
1.72% 
1.55% 
1.66% 
1.54% 
1.45% 

1.46% 
1.43% 
1.36% 
1.48% 
1.45% 
1.42% 
1.03% 
0.99% 
0.90% 
0.99% 
0.83% 
0.64% 
1.39% 

-0.47% 
1.09% 

1.47% 

The trend is illcreasing in almost all states and New Hampshire, North Dakota, Wyoming, 
and South Dakota have rapid growth over 3%. Ten states are growing at less thau 1%. 
California and Teimessee have negative trends. 
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Natural Gas 

Table D.27: Estimated trends for residential natural gas energy intensity 

R-square = 0.97 
Natural Gas Energy Intensity Trends 

Coef. Std. Err. t P'lfl [95% Conf. Interval] 
Vermont 
Washington 
Idaho 
Oregon 
New Jersey 
North Carolina 
Tennessee 
New Hampshire 
Connecticut 
Rhode Island 
North Dakota 
Virginia 
Massachusetts 
New York 
Delaware 
Minnesota 
South Carolina 
South Dakota 
Wisconsin 
Michigan 
Nevada 
New Mexico 
Wyoming 
Montana 
Colorado 
Indiana 
Iowa 
Illinois 
Georgia 
Pennsylvania 
Maryland 
Ohio 
Mississippi 
Nebraska 
Alabama 
West Virginia 
Kentucky 
Oklahoma 
Utah 
Arkansas 

3.09% 
2.66% 
2.60% 
2.53% 
1.57% 
1.39% 
1.16% 
0.98% 
0.83% 
0.81% 
0.60% 
0.56% 
0.55% 
0.44% 
0.23% 
0.19% 
0.15% 

-0.08% 
-0.09% 
-0.12% 
-0.20% 
-0.28% 
-0.31 % 
-0.50% 
-0.53% 
-0.61 % 
-0.62% 
-0.63% 
-0.64% 
-0.66% 
-0.72% 
-0.90% 

-1.01% 
-1.11% 
-1.46% 
-1.52% 
-1.52% 
-1.55% 
-1.62% 

-0.98% 

0.20% 
0.35% 
0.57% 
0.34% 
0.13% 
0.21% 
0.17% 
0.14% 
0.1 1 % 
0.14% 
0.26% 
0.20% 
0.18% 
0.09% 
0.16% 
0.14% 
0.53% 

0.14% 
0.17% 
0.22% 
0.17% 
0.34% 
0.24% 

0.13% 
0.15% 
0.13% 
0.18% 
0.12% 
0.22% 
0.14% 
0.22% 
0.14% 
0.15% 
0.18% 
0.24% 
0.17% 
0.30% 
0.13% 

0.29% 

0.23% 

15.5 
7.67 
4.59 
7.43 

11.72 
6.54 
6.7 

7.06 
7.31 
5.78 
2.31 
2.88 
3.1 1 
4.68 
1.42 
1 "37 
0.28 

-0.28 
-0.61 
-0.69 
-0.9 

-1.61 
-0.94 
-2.08 
-2.3 

-4.79 
-4.21 
-4.78 
-3.53 

-3.24 
-6.6 
-4.4 

-7.22 
-7.6 

-8.05 
-6.32 
-8.92 
-5.1 1 

-12.16 

-5.65 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.021 
0.004 
0.002 

0 
0.157 
0.172 
0.777 
0.777 
0.54 1 
0.49 1 
0.367 
0.109 
0.349 
0.037 
0.022 

0 
0 
0 
0 
0 

0.001 
0 
0 
0 
0 
0 
0 
0 
0 
0 

2.70% 
1.98% 

1.87% 
1.31 % 
0.97% 
0.82% 
0.71 % 
0.61 % 
0.54% 
0.09% 
0.18% 
0.20% 
0.25% 

-0.09 % 
-0.0 8% 
-0.88% 
-0.65% 
-0.36% 
-0.45% 
-0.64% 

1.49% 

-0.62% 
-0.97% 
-0.96% 
-0.98% 
-0.86% 
"0.91 % 
-0.89% 
-0.99% 
-0.89% 
-1.16% 
-1.17% 
-1.41% 
-1.29% 
-1.40% 
-1 .81 % 
-1.99% 
-1.85% 
-2.15% 
-1.89% 

3.48% 
3.34% 
3.72% 
3.20% 
1"84% 
1.80% 
1.50% 
I .25% 
1.05% 
1.09% 
1.10% 
0.95% 
0.90% 
0.62% 
0.55% 
0.47% 
1.18% 
0.48% 
0.19% 
0.22% 
0.24% 
0.06% 
0.34% 

-0.03% 
-0.08% 
-0.36% 
-0.33% 
-0.37% 
-0.28% 
-0.43% 
-0.28 % 
-0.63% 
-0.54% 
-0.74% 
-0.82% 
-1 .IO% 
-1.05% 
-1.18% 
-0.96% 
-1.36% 
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Kansas 
Missouri 
California 
Maine 
Arizona 
Louisiana 
Texas 
Florida 

-1 -64% 
-1.65% 
-1.91% 
-2.15% 
-2.52% 
-2.59% 
-2.72% 
-2.90% 

0.19% 
0.14% 
0.16% 
2.20% 
0.32% 
0.23% 
0.31 % 
0.37% 

-8.61 
-1 1.63 
-1 1.68 

-0.98 
-7.92 

-1 1.37 
-8.76 

-7.9 

0 
0 
0 

0.329 
0 
0 
0 
0 

-2.02% 
-1.93% 
-2.23% 
-6.47% 
-3.15% 
-3.04% 
-3.33% 
-3.61% 

-1.27% 
-1.37% 
-1.59% 
2.17% 

-1.90% 
-2.15% 
-2.11% 
-2.18% 

The table shows large differeiices iii tlie trends. Seveiiteeii states have positive trends 
with four states growing over 2% per year. Thirty-one states have declining natural gas 
eiiergy iiiteiisity aiid five states are decliiiiiig faster than 2% a year. Overall, the results 
show a wide range in the treiids for this variable. 
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ATTORNEY GENERAL‘S RESPONSES TO DATA REQUESTS OF 
OWEN ELECTRIC COOPERATIVE, ZIVC. 

CASE NO. 2011-00037 

WITNESS RESPONSIBLE: 
Glenn Watkins 
Page 1 of 1 

QUESTION 10: 

With regard to Watkins testimony, Page 5, Lines 15-17, wherein he states ”Even if Owen 
were to experience an erosion in sales due to technological change, it will presumably 
also gain cost efficiencies due to technological change as well.” 

a. Please identify these so-called ”cost efficiencies”, and provide the gains 
associated with them. 

RESPONSE: 

a. Please refer to Mr. Watkins’ testimony, page 5, lines 17 through 22. 





ATTORNEY GENERAL’S RESPONSES TO DATA REQUESTS OF 
OWEN ELECTRIC COOPERATIVE, INC. 

CASE NO. 201 1-00037 

WITNESS RESPONSIBLE: 
Glenn Watkins 
Page 1 of 1 

QUESTION 11: 

With regard to Watkins testimony, Page 6, Line 1, wherein he states ”a fundamental 
goal of regulatory policy is that regulation should serve as a surrogate for competition 
to the greatest extent practical” and, hence pricing should mirror those of a competitive 
firin and he cites Bonbright. 

a. In competition, efficiency arises when price equals marginal cost. 
However, for a natural monopoly, pricing the good or product at this 
point results in losses and eventually shuts down the natural monopoly. 
Therefore, the government sets the price where price equates to average 
total cost. Here, the natural monopoly is able to realize reasonable 
econoinic profit. In the rate design proposed by Owen, the customer 
charge is the average total cost of providing basic service and any charges 
above that is the cost of providing kwh’s, the marginal cost. Please 
explain then how the rate structure proposed by Owen does not uphold 
economic principles in that zero economic profits are earned. 
Can a natural monopoly price it’s goods or services at a rate where price 
equals marginal cost and remain economically viable? If one can, please 
provide examples of same. 

b. 

RESPONSE: 
a. Objection, relevance. The question as posed exceeds the scope of Mi. 

Watkins’ testimony and the issues presented in the instant case. Without 
waiving this objection, the request is based on an argument that is 
incorrect. However, please refer to Mr. Watkins’ testimony, page 7, line 10 
through page 9, line 15. 

b. In an uivegulated environment, a monopoly will not establish prices at 
marginal cost, but rather above this IeveI at the point along the demand 
curve. This is the fundamental basis for the theory of competition such 
that under competition, inonopoly profits are eliminated and prices are 
forced to marginal cost (which include a fair rate return on capital 
employed). 

13 





ATTORNEY GENERAL'S RESPONSES TO DATA REQUESTS OF 
OWEN ELECTRIC COOPERATIVE, INC. 

CASE NO. 2011-00037 

WITNESS RESPONSIBLE: 
Glenn Watkins 
Page 1 of 1 

QUESTION 12: 

With regard to Watkins testimony, Page 6, Lines 13-20, the question asked of him was to 
discuss how prices are generally structured in competitive markets. In his answer, 
Watkins contends that efficient prices result when prices are equal to marginal costs 
and he contends in the long nun, all costs are variable even if there is a high mount  of 
fixed costs or excess canacitv. 

a. 

b. 
C. 

RESPONSE: 

a. 

b. 

C. 

i -r 

How then should Owen pay for excess capacity when regulation and 
good utility practice dictates that we keep this excess capacity for peak 
days? 
Explain in detail how volume based pricing relates to marginal costs. 
When or how will Owen reach the long run, and likewise maximize 
efficiency, given the fact that, in reality, firms operate in the short run 
since the long run is never met in a dynamic market? 

Reasonable reserve margins are not considered "excess capacity." It is Mr. 
Watkins experience that "good utility practice" does not dictate excess 
capacity. 

Please see Mr. Watkins' testimony, page 6, line 22 through page 7, line 8. 

Objection, relevance. The question as posed exceeds the scope of Mr. 
Watkins' testimony and the issues presented in the instant case. Without 
waiving this objection, the request is based on an argument which, with 
all due respect, is nonsensical. However, the "long-run" is defined as the 
time period in which a firm's resources are replaced and/or capital is 
significantly expanded. This time horizon for Owen or any distribution 
electric utility varies depending on the specific resource in question but 
varies from about 10 years for metering equipment to 35 years for lines. 

14 





ATTORNEY GENEZUIL’S RESPONSES TO DATA REQUESTS OF 
OWEN ELECTRIC COOPERATIVE, MC. 

CASE NO. 2011-00037 

WITNESS RESPONSIBLE: 
Glenn Watkins 
Page 1 of 1 

QUESTION 13: 

With regard to Watkins testimony, Page 6, Lines 25-28, and Page 7, Lines 1-8, he states 
that under efficient pricing principles, prices are variable in nature so to capture the 
variability of costs. In the pricing structure facing Owen, prices are not fully variable in 
that to change prices a costly and justifiable rate case is required. Therefore, is it viable 
for Owen to price its rates like a Competitive market? If so why? 

a. Owen is setting the price per kWh equal to the marginal cost (wholesale 
price). Please explain then how this contradicts the competitive market 
theory in which you are suggesting Owen participate in. 

RESPONSE: 

13. As set forth in this request, Owen may only change prices as a result of 
regulatory approval. Firms operating in competitive markets do not 
require regulatory approval. Therefore, in the context of this request, the 
answer is no. 

a. Mr. Watkins disagrees with the argument that Owen is proposing 
to set its prices at marginal costs. 

1s 





ATTORNEY GENERAL’S RESPONSES TO DATA REQUESTS OF 
OWEN ELECTRIC COOPERATIVE, INC. 

CASE NO. 201 1-.00037 

WITNESS RESPONSIBLE: 
Glenn Watkins 
Page 1 of 1 

QUESTION 14: 

With regard to Watkins testimony, Page 7, Lines 10-19, wherein on Line 18, he contends 
that customer costs are a measure of incremental change in costs resulting from a 
corresponding incremental change in the number of customers. How can this be 
applied to Owen when one, the customer cost is measured by the average customers, 
and two, the incremental cost varies for each customer? 

a. Is Watkins advocating that each customer (member) pay something 
different as it relates to the actual cost of providing service to that 
individual customer (member)? 

b. If Watkins believes Owen’s current rate design is efficient and 
appropriate, then why wouldn’t a rate neutral design that merely adjusts 
the allocation of charges, and wherein the overall annual bill does not 
significantly change, also not be efficient and appropriate? 
Please provide copies of all published studies that relate to marginal cost 
pricing in other cooperatives of comparable size and density to Owen. 

c. 

RESPONSE: 

14. Please see Mr. Watkins testimony, page 15, line 22 through page 16, line 
12. 

a. No. 

b. Please see (a) above. 

c. h4i. Watkins has never conducted nor is he aware of any marginal 
cost studies specifically for cooperatives. 

16 





ATI'ORNEY GENERAL'S RESPONSES TO DATA REQUESTS OF 
OWEN ELECTRIC COOPERATIVE, INC. 

CASE NO. 201 1-00037 

WITNESS RESPONSIBLE: 
Glenn Watkins 
Page 1 of 1 

QUESTION 15: 

With regard to Watkins testimony, Page 7, Lines 12-13, wherein he states that three 
separate categories of marginal costs exist and they include customer, demand and 
energy. These are the same categories in the classification process of an embedded cost 
of service study. Should not the prices/rates be based upon the most appropriate cost 
drivers? Provide support for your position. 

RESPONSE: 

From a purely econoinic efficiency perspective, yes. However, the majority of an 
electric utility's distribution costs are demand-related and therefore, should 
theoretically be collected from demand charges if economic efficiency is the only 
objective. As is well known, residential and small commercial customers are 
generally not equipped with demand meters (for a variety of reasons). As such, 
the industry practice has been to use a second best approach by collecting 
demand costs through energy (KWH) charges. 

17 





A'ITORNEY GENERAL'S RESPONSES TO DATA REQUESTS OF 
OWEN ELECTRIC COOPERATIVE, INC. 

CASE NO. 2011-00037 

INITNESS RESPONSIBLE: 
Glenn Watkins 
Page 1 of 2 

QUESTTON 16: 

With regard to Watkins testimony, Page 8, Lines 4-26, wherein he states that with 
Volumetric pricing the more benefits a consumer receives, the more they pay. Please 
provide proof that the revenue neutral rate suggested by Owen contradicts volumetric 
pricing. Is the bill not higher if one uses more kWh? 

a. Watkins states this so-called belief of volumetric pricing referenced in 
Lines 7 -18 of his testimony has been in place since the 1800's. Is he 
suggesting that we are living in the same world where we want to 
promote sales so as to make normal margins and continue in the way of 
the 18QO's? Please provide published studies in support of said position. 
Please provide copies of the marginal cost studies Watkins claims in his 
testimony he conducted or evaluated involving electric utilities in 
Connecticut, Illinois, Maine, Virginia, and Washington, DC. 
1) Are the electric utilities referred to in 14 b above, Connecticut, 

Illinois, Maine, Virginia, and Washington, DC. , of similar density, 
management, structure, and general characteristics as Owen? If 
not, do you believe they are valid comparisons to Owen? If they 
are not valid comparisons, do you have any studies that support 
your position? If so please provide copies of those studies. 
With regards to Watkins testimony on Page 8, Line 11-18, wherein 
he discusses fairness and equity. In the real world a $6 to $8 
customer charge does not begin to cover the electric cooperative 
customer related costs of $27. Would Watkins agree that if a 
cooperative member uses minimal amounts of energy, significantly 
less than the average, then they shift consumer related costs to 
other members who use mare energy? Please address how this is 
fair and equitable? 

b. 

2) 

18 



ATTORNEY GENERAL‘S RESPONSES TO DATA REQUESTS OF 
OWEN ELECTRIC COOPERATIVE$ INC. 

CASE NO. 2011-00037 

WITNESS RESPONSIBLE: 
Glenn Watkins 
Page 2 of 2 

WSPONSE: 

16. Yes. Mr. Watkins disagrees that Owen’s proposed rate structure is 
revenue neutral to all ratepayers. Yes, the bill is higher with more IWH 
consump tion. 

a. No. 

b. After searching prior case folders, the only marginal cost study 
retained cancerns Central Maine Power Company. Please see 
attached study (As Attachment 1). 

1) No. All margin cost studies conducted or evaluated by Mr. 
Watkins have involved investor-owned utilities with higher 
customer densities than is assumed to be the case for Owen. 
Mr. Watkins has no opinion as to any differences in 
”management structure.” The principle concepts of proper 
pricing signals and rate structures are generally the same for 
Owen as they are for all electric utilities. 

2) The request is predicated on an argument that Mr. Watkins 
disagrees with. As such, Mr. Watkins disagrees. 
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. i :  

Q.  

a. 

Q. 

A .  

BEFORE THE 

MAINE PUBLIC UTILITIES comIssroN 

CENTRAL HATME POWER COMP 

DOCKET NO- 89-68 

PREFILED SURREBUTTAL TESTIMONY 

OF GLENN A, WATKTNS 

PLEASE STATE YOUR NAME AND BUSINESS ADDRESS. 

My name is Glenn A. Watkins. My business address Is 8 

North Harrison Street, Richmond, Virginia 23220. 

WHAT IS YOUR PROFESSIONAL AND EDUCATIONAL BACKGROUND? 

1 am a S t a f f  Economist w i t h  Technical Associates, 

Incorporated, which is a busines; research and consulting firm 

with main offices in Richmond, Virginia. Except for a six 

month period during 1987 in which 1 worked for a generation 

and transmission electric cooperative, i-e., Old Dominion, as 

its forecasting and rate Economist, I have been employed by 

Technical Associates continuously since 1980. 

In connection with work performed by the f i r m ,  I have 

conducted cast of. capital, load forecasting, marginal 'and 

embedded cost of service and ra te  design studies involving 

1 



i ,- 

i ' > :  
numerous electric, gas,  and telephone u t i l i t i e s .  5 .  

! i ;  
I hold an M.B.A. and B.S. i n  economics from Virg in ia  ; i  

\ ;  
:i i ;  Commonwealth University: A more complete s ta tement  of m y  

; 

. .  :: : 4 p r o f e s s i o n a l  and educational background appears i n  t h e  

.I! 5 

* .  
3. i 

: :  

. .  . .  . . ,  

. .  

Appendix t o  my testimony. 

WHAT IS THE PURPOSE O F  YOUR TESTIMONY? 

7 A .  The purpose of my testimony is t o  present. and d e t a i l  t h e  

8 marginal  cost. study undertaken by Dr- I l e o  and myself on 

9 behalf of Bath Iron Works (lfBIWI') 

10 Q. WHAT ARE THE RESULTS O F  YOUR MARGINAL COST STUDY? 

-4. A .  ' The resizlts of our marginal cost study i .e. ,  t h e  BIW MC 

1 2  Study, are contained i n  Exhibit  - (BIW-2), which c o n s i s t s  o f  

13 1 0  schedules .  A s  Schedule 1 shows, t h e  total. system MC o r  

14 marginal  revenue requirement of CMP,  including R a t e  W-1,  is 

15 $717,885,693- I f  Rate W-1 is exclilded, t o t a l  j u r i s d i c t i o n a l  

1 6  MC o r  marginal revenue requirement is $710,856,522. 

17 Q* PLEASE OUTLINE THE MASOR DIFFERENCES THAT EXIST BETWEEN 

2 8  BIW'S MC STUDY AND THE COMPANY'S MC STUDY. 

2 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

-3  

16 

17 

18 

19 

2 0  

21 

22 

23 

2 4  

A. 

Q -  

A. 

There are five major factors that contribute to the 

differences between CMT s MC Study arid BIW s MC Study. First, 

we have determined CMP's tota ' l  generation and transmission 

demand MC on the hasis of a single system coincident peak 

(flCPtt), as opposed to a winter period average CP and a non- 

winter period average CP advocated by the Company and Staff. 

Second, a cost of capital of 10.67% recommended by Staff in 

the revenue requirement phase of these proceedings has been 

employed, Third, a discount rate for determining annual 

economic charges of 10.67% has been used. Fourth, we have 

adjusted the Company's CP peak demands to include IR-CMP 

interruptible contract demand amounts. Fifth, we have 

allocated marginal distribution costs to periods and classes 

on the basis of non-coincident peak ( W C P " )  demands - However, 

as 1 will explain in detail later, the difference between our 

method and CMP's method has no impact on total system marginal 

distribution costs--it only effects the allocation to periods 

and customer classes. 

PLEASE EXPLAIN HOW YOU DEVELOPED THE CUSTOMER, DEMAND AND 

ENERGY UNITS THAT WERE USED TO DETERMINE CMP'S TOTAL MARGINAL 

COSTS. 

The customer, KW, and KWH units are summarized an 

Schedule 2. We have accepted the Company's average number of . 

customers [Column (I)] and KWH usages [Columns (4) through 
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7 

10 

11 

, 14 

15 

16 

17 

18 

19 

20 

21 

22 

(10) 3 We have, however, determined generation and 

transmission KW demands based on a single probability of  CP 

demand as opposed to the winter average and summer average 

CP's used by CMP and Staff, 

&. WHY DO THE CLASS CP CONTRIBUTIONS ON SCHEDULE 2 VARY 

BETWEEN GENERATION APJD TRANSMISSION WHILE THE TOTAL CMP SYSTEM 

AMOUNT IS VIRTUALLY THE SAME ITNDER BOTH? 

A. First, let me note that both the generation and 

transmission CP demands are expressed at the generation level, 

taking into account losses. The customer class contributions 

to the system peak of 1,587,893 KW were developed on the basis 

of the Company's probability of peak analyses. Since there 

are somewhat different probabilities of peak associated with 

generation andtransmissi.on facilities, the resulting customer 

class contributions to the annual system peak are somewhat 

different. 

Q* HOW ARE THE CUSTOMER CLASS CONTRIBUTIONS FOR GENERaTION 

AND TRANSMISSION USED IN YOUR DETERMINATION OF CMP' S TOTAL MC? 

A. Each customer class' KW contribution to generation CP is 

multiplied by that class respective unit marginal demand cost 

for generation, to arri.ve at total generation demand MC. To 

illustrate f o r  the A&R class, the figure of $44.04 in Column 
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2 

3 

4 

5 

6 

7 

8 

9 

1Q 

11 

12 

.- 3 

14 

15 

16 

17 

18 

19 

20 

21. 

22 

23 

24 

Q .  

A. 

(1) of Page 2 of Schedule 3 is multiplied by 544,162 in 

Schedule 2 to produce on-peak MC of generation of $23,964,014 

on Page 3 of Schedule 1. 

HOW WERE THE INDIVIDUAL CLASS CONTRTBUTIONS TO GENERATION 

AND TRANSMISSION CP DEMANDS DEVELOPED? 

The derivation of the class responsibili.ties are shown i n  

Schedule 5. The first three pages relate to generation, while 

Pages 4 through 6 relate to transmission. Page 7 shows 

adjustments to CMP's proforma CP demands. Since the format 

for the development- o f  transmission CP's is identical. to that 

for generation, I will limit my discussion to the latter. 

The first step in calculating each class responsibility 

to the annual system peak demand was to incorporate the 

monthly probabilities of peak for the CMP generation system. - 

These probabilities are shown on the first r o w  af Page 1 of 

Schedule 5, and are the same as t.hose used by the Company in 

its development of period (seasonal and diurnal) cost 

responsibilities, These figures indicate that CMP's 

generation system has the highest probability of peaking in 

January (50.5%) and the lowest probability of peaking in 

August (0.2%) 

The class contributions to each adjusted monthly CP 

demand are then multiplied by the monthly system probability 

of peak to determine each classes' percent contribution to the 

5 



monthly weighted probability of peak as shown on Page 2. The 

2 monthly weighted percentage responsibilities are then summed, 

3 in Column (13) of Page 2, to arrive at the total annual 

4 weighted probability of peak for each class, 

5 These class responsibilities are then multiplied by the 

6 adjusted annual system peak of 1,587,893 KW to determine the 

7 CP contributions of each class. These are shown on Page 3 of 

8 Schedule 5, which are brought forward to Schedule 2. 

9 Q. YOU KAVE TNDICATED THAT YOU USED ADLJUSTED CP DEMANDS FOR 

10 EACH MONTH, PLEASE EXPUIN. 

11 A ,  I have accepted the Company l s prof oima monthly CP demands 

3 2  contained in their Updated TDAC study with one exception, I 

.., ., have made an adjustment to reflect interruptible customer 

14 

1 5  

loads under the IR-CMP rate, which have a small affect on MGS- 

S ,  bGS-ST and LGS-T classes as indicated on Page 7 of Schedule 

26 5. 

17  Q. PLEASE EXPLAIN WHY T H E S E  ADJUSTMENTS WERE MADE. 

18 A. On Page 25 of h i s  rebuttal testimony, Mr. Maheu 

19 acknowledges that interruptible loads under the IR-NPL rate 

- 20 should be subtracted from actual loads to determine class CP 

21 responsibilities, since NEPEX will recognize IR-NPL contract 

22 loads in the determination of C € W f s  capability responsibility. 
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i However, i n  M r ,  Maheii9s opinion, IR-CMP c o n t r a c t  loads  should 

6 

7 

8 

9 

i 10 

11 

12 

13 

14 

17 

18 

19 

20 

21 

22 

23 

no t  be subtracted s ince  NEPEX only recognizes t h e s e  amounts if 

an ac tua l  i n t e r rup t ion  i s  i n  effect during t h e  monthly peak 

hour - 
With r e spec t  t o  t h e  IR-CMP con t rac t  loads, Flr. Maheu 

f a i l s  t o  account for t h e  fact t h a t  CMP's capabi l i . ty  

r e s p o n s i h i l i t i e s  would have been reduced had t h e s e  customers 

been in te r rupted ;  something t h a t  CMP c e r t a i n l y  could have done 

a t  t h e  t i m e  of  each winter  monthly peak. However, under t h e  

terms of t h e  IR-CMP sate,  CMP can only i n t e r r u p t  t h e s e  

customers during t h e  winter  months. Thus, reduct ions  f o r  IR- 

CMP con t rac t  amounts during t h e  summer months are no t  

appropriate ,  

Given t h e  f a c t  t h a t  CMP could (and poss ib ly  should) have 

in t e r rup ted  t h e  IR-CMI? customers during t h e  winter  monthly 

peaks, I have- ad jus ted  CMP's monthly CP9s by t h e  IR-CMP 

contracted amounts. It should be noted t h a t  no adjustments 

w e r e  made t o  t h e  LGS-ST and LGS-T c l a s s e s  during January and 

December s i n c e  t h e s e  customers'were a c t u a l l y  i n t e r r u p t e d  a t  

t h e  t i m e  of t h e  monthly peak. Therefore,  as R a g e  7 of 

Schedule 5 shows, t h e  end-resul t  w a s  t o  reduce: (1) MGS-S 

C P 9 s  f o r  January, February, March, and December; and ( 2 )  LGS- 

ST and LGS-T CP's during February and March. 

24  Q .  HAVE YOU MADE ANY ADJUSTMENTS TO REFLECT IR-W-VOL 

2 5  CONTRACTED LOADS? 
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2 

3 

4 

5 

6 

7 

8 

9 

10 

12 

12 

J 

14 

15 

16 

17 

18 

19 

2 0  

2 1  

22 

23 

24 

a, No, these amounts were not considered far two reasons. 

First, even though the voluntary interruptible customers tend 

to agree to curtail at least some of their loads when asked, 

T do not know the extent to which they complied with what was 

requested. Second, even though there is an incentive for 

customers to comply with an interruption request, there are no 

penalties imposed if the customer refuses. Therefore, I do 

not believe these voluntary interruptible loads are 

sufficiently reliable f o r  planning and costing purposes. 

Q. PLEASE EXPLAIN HOW YOU CALCULATED MARGINAL DISTRIBIPTION 

DEMAND COSTS? 

A. The determination of total distribution demand costs is 

contained in Schedule 4, which consists of six pages. As 

indicated earlier, our method of allocating distribution 

demand costs to periods and classes is different than that 

used by either the Company or Sta f f .  However, our total 

system distribution revenues would be the same had we used the 

Company's or Staff's method of assigning distribution costs to 

periods and classes. 

' 

There are two components in the determination of the 

distribution demand costs: (1) those relating to Primary 

Voltage facilities; (2) and those relating to Secondary 

Voltage facilities, The total margi.na1 costs associated with 

these two types of facilities are shown on Page 1 of Schedule 

8 
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4 as $60,798,622 for Primary and $38,554,505 for Secondary., 

The CP unit marginal distribution demand cost of serving 

a customer at the primary level. is $45.82 per year. The 

coincident peak demand (at generation) of all customers served 

by primary facili.ties is 1,287,254. Therefore, the total. 

marginal cost ($58,981,978) associatedwithprimary facilities 

at the primary level is the product of these two figures. 

However, there are additional marginal costs to the primary 

system due to voltage losses of secondary customers. These 

losses contribute an additional $1.57 per CP of  demand for 

secondary customers. The CP demands of primary customers are 

subtracted from the 1,287,254 and multiplied by the $I -57 to 

determine an additional $1,816,644 of marginal primary costs 

attributable to secondary customers. 

The $58,981,978 marginal costs for primary facilities, at 

the primary level is then allocated to periods and classes on 

the basis of peri.od non-coincident peak ( W C P 1 I )  demands as 

shown on page 2 of Schedule 4. This results in the assignment 

of $6,637,190 to primary customers and $52,344,788 to 

secondary customers. The additional primary distribution 

costs of $1,816,644 attributable solely to secondary customers 

is assigned to the secondary classes on the basis of their 

respective NCP's. The assignment of secondary facility 

marginal costs to periods and classes is based on the same 

method as employed for the additional $1,816,644 primary 

costs, i.e-, allocatedonthebasisof secondarycustomerNCP's. 

9 
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Q- 

A. 

Q. 

A .  

ARE THERE 

COSTS USED I N  

ANY DIFFERENCES I N  THE UNIT MARGINAL ENERGY 

THE BIW MARGINAL COST STUDY COMPARED TO THE 

COMPANY'S MC STUDY? 

The only difference between the Company's marginal energy 

costs and OUTS is that CMP used a marginal cost of capital of 

11.66% in determiningthe Working Capital revenue requirement, 

where we used a cost of capital of 10.67%. The difference is 

so small that for most classes the unit margi.nal costs are 

identical. For those that differ, the maximum amount of 

difference is only .01 mill per KWH. 

P L E A S E  EXPLAIN YOUR DEVELOPMENT O F  UNIT MARGINAL CUSTOMER 

AND DENAND COSTS. 

The method of determining unit- marginal customer and 

demand costs is identical to that used by CMP, except that we 

have used a cost of capital of 10.67% and a discount rate of 

10.67% to calculate annual economic charges. In addition, 

working capital revenue requirements were calculated using the 

10.67% cost of capital. rather than 11.66% as used by the 

Company, These result in minor differences in unit customer, 

transmission, and distribution demand costs, and moderate 

differences in unit generation costs. The determination of 

unit margi.nal. customer and demand costs follows the same 

farmat as presented by CMP in its rebuttal filing. Our 

10 
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methodology is shown in Schedules 7 through IO of 

Exhibit - (BIW-2) - 

WHY DO THESE RESULT IN MODERATE DIFFERENCES IPa UNIT 

GENERATION COSTS AND SMALL DIFFERENCES IN OTHER MARGINAL 

DENAND COSTS? 

Marginal unit generation costs are more sensitive to 

differences i n  cap i ta l  costs and discount rates due to the 

shorter life of a gas turbine vis a vis transmission and 

distribution facilities. This sensitivity rests in the 

cal.culation of annual economic carrying charges, i.e., since 

a peaker is used as the incremental investment, generation 

plant revenue requirements are determined and discounted over 

a shorter period of time than is the case for transmission and 

distribution plant. Hence, shorter lived plant is impacted to 

a greater degree by changes in capital costs and discount 

rates. 

HAVE YOU COMPLETED YOUR TESTIMONY? 

Yes I have. 
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BACKGROUND & EXPERIENCE PROFILE 
GLENN A, WATKINS 
STAFF ECONOMIST 

EDUCATION 

1982 - 1988 
1980 - 1982 
1976 - 1980 

POSITIONS 

Aug. 1987-Present 

Feh. 1987-Aug. 1987 

May 1984-Jan. 1987 

May 2982-May 1984 

Sep. 1980-May 1982 

EXPERIENCE 

I. Public Utilities 

A. Costins Studies 

M.B.A.  Virginia Commonwealth Vni-versity, 
Richmond, Virginia 
B,S. ,  Economics; Virginia Commonwealth 
University 
A.A., Economics; Richard Bland College of 
The College of Wil.li.am and Mary, Peters- 
burg, Virginia 

Staff Economist, Technical Associates, 
Inc., Richmond, Virginia 
Economist, old Dominion Electric Coopera- 
tive, Richmond, Virginia 
Staff Economist, Technical Associ.ates, 
Inc. 
Economic Analyst, Technical Associates, 
Inc. 
Research Assistant, Technical Associates, 
Inc e 

1. Electric Utilities -- Performed comparative evalua- 
tion of alternative embedded cost allocation meth- 
ods with particular emphasis on ratemaking implica- 
tions of alternative methods of capacity cost 
allocation. Embedded cost studies have been con- 
ducted for juri.sdict:ional separations, inter-class 
cost allocations, and intra-class cost incidence. 
Alternative procedures have been assessed for 
determining and allocating the demand and customer 
components of the embedded cost of distribution 
systems. 

Analyzed embedded and marginal cost studies 
relating to the seasonal and diurnal distribution 
of system energy and demand costs, as well as cost . 
reflective approaches to incorporating energy and 
demand losses fo r  rate design purposes, Marginal 
cost analyses have been based upon the NERA "peak- 
er'@ methodology. 
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2, Gas Utilities -- Analyzed cost of service studies 
of gas transmission and distribution companies. 
Project team member in studies of system cost 
allocation procedures and of the allocation of 
costs to customer classes based on such variables 
as the relationship of weather to system sales and 
capacity requirements. 

3 .  Telephone Companies -- Analyses o f  cost of service 
studies performed by telephone companies employing 
embedded direct analysis (EDA) and incremental 
costs. EDA studies have been analyzed for both pre 
and post AT&T divestit.ure. 

B. Rate Desisn Studies 

1. Electric Utilities -- Analyzed and designed rate 
structures for all retail rate classes, employi.ng 
embedded and marginal cost studies. These rate 
structures have included f lat rates I declining 
block rates, inverted block rates, hours use of 
demand hlocking, lighting rates, and interruptible 
rates. Assessed alternative time differentiated 
rates with diurnal and seasonal pricing structures. 
Applied Ramsey (Inverse Elasticity) Pricing to 
marginal costs i n  order to adjust for embedded 
revenue requirement constraints. 

2 .  Gas Utilities -- Evaluated the extent to which 
alternative rate structures o f  gas distribution 
companies reflect cost imposition while 
simultaneously recovering required ~ revenues and 
maintaining acceptable levels of customer 
understanding. Assessed the distribution of 
impacts of alternative rate structures among 
customers. 

C, Forecastha and System Profile Studies -- Development of 
long range energy and demand forecasts for rural electric 
cooperatives (Generation & Transmission as well as 
distribution coops) ., Analysis of electric plant 
operating characteristics for the determination of the 
most efficient dispatch of generating units on a system- 
wide basis, Factors analyzed include system load 
requirements, unit generating capacities, planned and 
unplanned outages, marginal energy costs, start-up cosks, 
and shor t  term power interchange agreements. 
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Cost of Capital Studies -- Analyzed the costs of capital 
and proper capital structures for ratemaking purposes, 
for electric, gas, telephone, water, and wastewater 
utilities, Costs of capital have been applied to both 
actual and hypothetical capital structures. Cost of 
equity studies have employed comparable earning, DCF, and 
CAPM analyses. Econometric analyses of adjustments 
required to electric utilities cost of equity due to the 
reduced risks of completing and placing new nuclear 
generating units into 'service. 

E. Accountinq Studies -- Project team member for numerous 
accounting studies on revenue requirements and cost of 
service. Assignments have included original c o s t  
studies, cost of reproduction new studies, depreciation 
studies, lead-lag studies, CWIP-IDC studies, and rate 
base and operating income adjustments. 

Transaortation 

A. Oil and Products Pipelines -- Conducted cost of selsvice 
studies utilizing embedded costs, I .C .C .  Valuation, and 
trended original cost. Development of computer models 
for cost: of service studies utilizing the tlWilliamslf 
(FERC 154-€3) methodology. Performed alternative tariff 
designs, and dismantlement and restoration studies, 

B, Railroads -- Analyses of costing studies using both 
embedded and marginal cost methodologies. Analyses of 
market dominance and cross-subsidization, including the 
implementation of differential pricing and inverse 
elasticity for various railroad commodities. Analyses of 
capital and operation costs required to operate "stand 
alone" railroads. Assistance in cost of capital and 
revenue adequacy studies of railroads. 

C. Automobile Industry -- Project coordinator and analyses 
of economic and market impact studies involving 
automobile and truck dealership locations. Analyses 
included market and dealer performance, trends in market 
share and penetration, and future sales potential. 

III Anti-Trust 

Analyses of alleged claims of  attempts to monopolize, 
predatory pricing," unfair trade practices and economic 
losses. Assignments have involved definitions of 
relevant market structures and performance of that 
market, the pricing and cost allocation practices of the 
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manufacturers, and t h e  economic performance of the  
manufacturers'  d i s t r i b u t o r s .  

Computer Applications 

Extensive experience i.n developing models and programs 
u t i l i z i n g :  LOTUS 1-2-3; SAS; TSP; and PL-I. 
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TOTAL MARGINAL DEMAND COSTS 
DISTRIBUTION 

EXHIBIT (BIW-2) 
Schzdule  4 

Page 1 of 6 

Primary F a c i l i t i e s :  
(1) Primary F a c i l i t i e s  Marginal 

u n i t  Cost per.CP [a] 

( 2 )  CP's of Primalry and Secondary 
Classes [b] 

$45.82 

1,287 , 254 

( 3 )  Subtotal.: (1) x ( 2 )  $58,981 , 978 

(4 )  Additional Primary F a c i l i t i e s  
Marginal TJnit C o s t  per CP f o r  
Secondary C l a s s e s  [ c ]  

( 5 )  CP's of Secondary Classes  [b]  

( 6 )  Addi t iona l  Cost: of Primary 
F a c i l i t i e s  for  Secondary 
Classes: ( 4 )  x (5) 

( 7 )  T o t a l  Marginal Cost of Primary 
F a c i l i t i e s :  (3) + ( 6 )  

Secondary F a c i l i t i e s  : 
(8) Secondary F a c i L i t i e s  Marginal 

Unit  cost per CP [ a ]  

( 9 )  CP's of Secondary Classes  [b] 

$1.57 

1 , 157 , 098 

$1 , 816,644 

$60,798,622 

$33.32 

1,157,098 

[ a ]  Per Schedule 10, page 2. 
[b ]  Calculated p e r  Schedule 5, page 3 .  
[c] Difference  between $47.39 and $45.82, per Schedule 10, page 2. 



- 
N -  a 

m- N' a 

M-N- N- co 

.. 
ul 

W L  
m e  m Q  
Q- 

C -  o w  
> C a J  0 -  

(Jh m L  
u m  D E  

- L  
m a  

U S  
z+J 
L w. 

.,.. 

4 .C 

n w  

e a  
Qw m m  
(uo m u  
rn m- 
o c  -.m 



I 

2 L- M 

.. 
N -  

r-i 

I_. 
m 

.. 
m 

v) e- rn 

8 

i 



I 

I Y .  I 

t c ,  I 

. . .  . . . .  
00-v- 

. . . .  
00 -N  





f 

I ,  

c 

: E  
1 0  t L  

1 3  

I O  l c n  



c 

T- 

c 

n 
B .. 
(n 

a u 
.. 

I 



i 

dddd00000000000 00: 

g g g g g g g * s g - s g g * g g g  g-2 ; 

999999?99999?9? ? ? : a t  
000000000000000 o o s m  * e 3  

000000000000000 00. - 
000000000000000 00.- 

I o .  

'r 
rY 



CENTRAL MAINE: POWER COMPANY EXHIBIT-(BIW-2) 
SCHEDULE 5 

GENERATI ON PAGE 3 OF 7 
CLASS CP'S WEIGHTED ON PROPABILITY OF PEAK 

WEIGHTED CONRIBUTION TO 1988 PEAK [a] 
A&R 
A-TOU 62 R-TOU 

544,142 
233,247 

SGS 64,396 

MGS-PRI 7,104 
IGSrS 55,234 
IGS-P 27,731 
LGS-SEC 14,211 
LGS-PRI 95,321 
LGS-ST 110 , 855 
LGS-T 166,373 
GSS 1,868 
N 36 
AL 2,373 
SL 6,310 

0 
W-3. 21,543 

MGS-SEC 237,148 

TOTAL 1,587,893 
_____-_________.-__________________I____-------------------- * ---.----- 
[a] Annual maximum coinc ident  peak demand (1,587,893 kw) t i m e s  

POP weighted class contri ,butions [page 2, column (13)] 
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CENTRAL MAINE POWER COMPANY 
CLASS CP'S WEIGHTED ON PROPABILITY OF PEAK 

* TRANSMISSION 

___-_.------.----".-_________11_________----------------------.----"------- 
WEIGHTED CDNRIBUTION TO 1988 PEAK [a ]  

A&R 541,763 
A-TOU & R-TOU 232 , 841 
SGS 64 , 863 
MGS-SEC 235,629 
MGS-PRL 7,287 
IGS-S 56,193 
IGS-P 28,273 
LGS-SEC 14,488 
LGS-PRI 96 , 150 
LGS-ST 110,844 
LGS-T 167 , 459 
GSS 2,020 
N 36 
AL 2 , 307 
SL 6,129 

0 
w-1 22,612 
TOTAL 1,587,893 

EXHIBIT (BIW-2) 

PAGE 6 OF' 7 
SCHEDULE 5 

[a] Annual m a x i m u m  coincident peak demand (1,587,893 kw) t i m e s  
POP weighted class contributions [page 5, column (13)] 
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CENTRAL MAINE POWER COMPANY 
MARGINAL ENERGY COST BY COSTING PERIM) 

EXH I BI T-(B I W- 2) 
SCHEDULE 6 

_ -  
Marginal Running Cost 
Inctuding Variable O&M 
Expenses (2990 Mills per kWh) p) 48.83 46.17 36.93 41 -33 

0.18 

0.03 

41 -36 

1.12457 

46.51 

40.12 

0.18 

0.03 

40.15 

1.11980 

44 - 96 

32.05 

0.14 

0.02 

32.07 

1 - 09366 

35.07 

Cash Uorking Capital (a] 

Revenue Requirements for 
Cash Working Capital 
(1990 Mills per kWh) 
(2) x 15.13% [b] 

0.22 0.21 0.17 

0.03 0.03 0.03 

48.86 46.20 36.96 
Marginal Energy Cost 
(199D Mills per kWh) Il)+(3) 

Marginal Energy Loss 
Factor f o r  Secondary 
Service Ea2 

Marginal Energy Cost 
Including Losses for 
Secondary Service 
(1990 Mills per kWh)(4)x(5) 

1.14564 1.12826 1.10688 

55.98 52.13 40.91 

Marginal Energy Loss 
Factor for Primary 
Service la3 1.10849 1.09572 1.07996 1 .O9301 1.08951 1.07017 

Marginal Energy Cost 
Including Losses for 
Primary Service 
(1990 Mi t I s  per kWh)(4)x(7) 

Marginal Energy Loss 
Factor for Subtrans- 
mission Service [a] 

54.16 50.62 39.91 

1.05843 1.05172 1.04337 

45.20 43.74 

1.04843 

34.32 

1.03815 7.05029 

Marginal Energy Cost 
Including Losses for 
Subtransmission Service 
(1990 M i l l s  per kWh)(4)x(9) 51.72 48.59 38.56 

1.02558 1.02269 1.01907 

43.44 

1.02207 

42.09 

1.02127 

33.29 

1.01681 
Marginal Energy Loss Factor 
for Transmission Service [a] 

Marginal Energy Cost Including 
Losses for Transmission Service 
(1990 M i  11s per KWh) (4)x(11) 50.11 47.25 37.66 42.27 41 .OO 32.61 

tb> Includes overall return at 10.67 % and federal and state income tax component of  4.46 %. 
Overall return is using the stipulated capital structure and cost of capitat. The income 
tax component i s  estimated at 0.398938/0.601062 of the preffed and comnon equity 
components. 
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Lighting Lighting 
Rate AL Rate SL 
Secondary Secondary 

(1990 Dottars per Luminaire) 
--__--_-- 
----I--- = = = = = 1 = = = 

_-___-______________-- - - - - - . - - - - - - - - - * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -~- - - - - - - -~~-“ - - - - - -  

Long Rcol Customer Related Distribution Investment Cal $ 0.00 $ 0.00 . 
With General Plant Loading (l)xl.082 Cal 0.00 0.00 
Annual Economic Charge (%I Cbl 9.47 9.47 
A&G Loading (%) [a] 0.24 0.24 
Total Annual Carrying Charge (3)*(41(%) 9.71 9.71 
Annualized Costs (2)x(5) 0.00 0.00 

Luminaire Investment la1 
With General Plant Loading (71~1.082 Cal 
Annual Economic Charge (%) [el 
Totat Economic Charge (9)+(4) 
Annualized Cost (8)x(10) 

Service Drop Related O&M Expense 
Street Lighting O&M Expense la] 
Customer Accounts Expense Cal 
Customer Service and Informational Expense 
Tota 1 Expense (1 2)+( 13)+ ( 14)+( 15) 
With A&G Loading (161~1.3520 tal 
Total Capital and Expense Costs (6)+(11)+(17) 

Cal 

Cal 

246.43 177.82 
266.64 192.40 
13.89 13.89 
14.13 14.13 
37.68 27.19 

7.71 7.71 
24.90 24.90 
15.91 0.16 
5.65 4.90 
54.17 37.67 
73.28 50.96 
110.96 78.15 

Working Capital 
------------------ 

Materials and Supplies [(2)+(8)1x1.2% Cal 3.20 2.31 
Prepayments [(2)+(8)1x0.45% Ea1 1.20 0.87 

Total Uorking Capital (19>+(20)+(21) 8.08 5.73 
Cash Working Capital (17)x5.02% Ea1 3.68 2.56 

Revenue Requirement f o r  Working Capital (22)x15.13% [dl f .22 0.87 

Total Customer Related Marginal Costs 112.18 79.01 



[al 

Cbl 

IC1 

Cdl 

[el 

Per Exhibit Maheu-25, Schedule 16. 

Per Schedule 7, Table A, Line (5), Column ( 4 ) .  

Per Schedule 7, Table A, L ine  (5), Column (5). 

Consists of overall return of 10.67 percent plus Federal and State 
income tax component o f  4.46 percent. 
estimated at .398938/.601062 [tax rate/l-tax ratel of the 
preferred and c m n  equity components. 

The income tax components are 

Per SchediJte 7, TabIe A, Line (51, Column ( 6 ) .  

j 
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ATTORNEY GENERAL’S RESPONSES TO DATA REQUESTS OF 
OWEN ELECTRIC COOPERATIVE, INC. 

CASE NO. 2011-00037 

WITNESS RESPONSIBLE: 
Glenn Watkins 
Page 1 of 2 

QUESTION 17: 

With regard to Watkins testimony, Page 9, Lines 1-15, is it Mr. Watkins’ belief that 
management should only manage in the long-rim? 

If so, when is the long run ever met? 
Please provide studies of companies managing in and pricing based on 
the long run and ignoring short run fixed costs. 
Does Watkins agree or disagree that the volatility of the current economic 
environment supports the need for short run goals and pricing rather than 
long run pricing? Explain your position. 
Watkins states that prices for competitive products and services in capital 
intensive industries are established on volumetric bases, including those 
that were once regulated. Does Watkins believe these so-called past 
regulated industries, motor transportation, airline travel and rail services, 
are natural monopolies? 
1) If not, what market structure does he consider them to be? 
2) Is such a market structure a valid comparison to the natural 

monopoly market structure of Owen? 
Industries such as cable, internet and phone are considered natural 
monopolies. Rates charged for these goods are not volumetric rates. Are 
the prices these industries charge not efficient? 

a. 
b, 

c. 

d. 

e. 

20 



ATTORNEY GENERAL’S RESPONSES TO DATA REQUESTS OF 
OWEN ELECTRIC COOPERATIVE, INC. 

CASE NO. 201 1-00037 

WITNESS RESPONSIBLE: 
Glenn Watkins 
Page 2 of 2 

RESPONSE: 

17. No. 

a. Please see above. 

b. Please see above. 

c. Yes. All firins must be able to price at or above short-run variable 
costs. 

d. By virtue of products being ”competitive” these industries are not 
by definition ”natural” monopolies. 

1) Please see above. 

2) In the context used within Mr. Watkins’ testimony, yes. 

e. By virtue of the competition that exists within these industries, Mr. 
Watkins disagrees that these industries are considered ”natural 
monopolies.” This being said, Mr. Watkins acknowledges that the 
pricing structure of these industrials are largely fixed in nature. 
These pricing structures evolved primarily due to the incredibly 
low marginal cost of minutes of use or data transmitted which 
resulted from digital equipment. 

21 





ATTORNEY GENEJXAL’S RESPONSES TO DATA REQUESTS OF 
OWEN ELECTRIC COOPERATWE, INC. 

CASE NO. 2011-00037 

WITNESS RESPONSIBLE: 
Glenn Watkins 
Page 1 of 1 

QUESTION 18: 

With regard to Watkins testimony, Page 9, Lines 17-30, and, Page 10, Lines 1-25 based 
on economic behavior assumptions, does he believe consumers react to the individual 
components of their bill or the total bill? 

a. If the bill is revenue neutral and if a consumer reacts to the total bill rather 
than the individual components, how is additional consumption 
promoted? 
Please provide support, in the form of studies and other dociunents, for 
Watkins’ contention that consumers will analyze the coinponents of their 
electric bill, will recognize a lower energy rate, and, as a result, use more 
energy. 

b. 

RESPONSE: 

18. Residential consumers react to changes in their total bill. 

a. Please see above. 

b. Please see above. 
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ATTORNEY GENERAL'S RESPONSES TO DATA RE!,QUESTS OF 
OWEN ELECTRIC COOPERATIVE, ILfVC. 

CASE NO. 201 1-00037 

WITNESS RESPONSIBLE: 
Glenn Watkins 
Page 1 of 1 

QrnSTION 19: 

With regard to Watkins testimony, Page 11, Lines 9-19, please provide support that a 
pricing structure that is largely fixed in nature promotes inefficient utilization of 
resources. 

RESPONSE: 

Please see Mr. Watkins' testimony, page 9, line 17 through page 14, line 18. 
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ATTORNEY GENERAL’S RESPONSES TO DATA REQTJESTS OF 
OWEN ELECTRIC COOPERA’IWE, INC. 

CASE NO. 201 1-00037 

WITNESS RESPONSIBLE: 
Glenn Watkins 
Page 1 of 1 

QTJESTION 20: 

With regard to Watkins testimony, Page 11, Lines 21-31, and Page 12, Lines 1-2, please 
support his contention that with Owen’s proposed rate structure the majority of a 
typical bill will no longer be volumetrically based. 

a. In Watkins’ testimony, Page 11, Lines 28 and 29, he contends the rationale 
of fixed charge pricing approaches escapes him as an economist. Please 
explain the basis for this statement and provide support for same. 
In Watkins’ testimony, Page 11, Lines 29-31 and Page 12, Lines 1 and 2, 
please state the facts upon which he bases his opinions and/or 
conclusions that Owen would enjoy excessive profit about normal 
margins, and how this new rate structure will result in alleged excessive 
profits. 

b. 

RESPONSE: 

20. Mr. Watkins does not claim that the majority of a typical customer’s 
electric bill will not be volumetrically based. Please see Mr. Watkins 
testimony, page 11, line 21 through page 12, line 2. 

a. Please see m. Watkins’ testimony, page 11, line 29 through page 
12, line 2. 

b. Mi-. Watkins does not claim that Owen would enjoy excessive 
profits under its proposed rate structure. 

24 





ATTORNEY GENERAL’S RESPONSES TO DATA REQUESTS OF 
OWEN ELECTRIC COOPERATIVE, ZNC. 

CASE NO. 2011-00037 

WITNESS RESPONSIBL,E: 
Glenn Watkins 
Page 1 of 1 

QUESTION 21: 

With regard to Watkins testimony, Page 12, Line 4 through 17, Watkins testified that 
comparing competition for electric generation with the bundled electric service 
pravided by Owen is not a good apples-to-apples comparison. Please state the facts 
upon whicli Watkins reached this conclusion and why Watkins still compares and uses 
the Texas retail electric competition for support of his position. 

a. 

b. 

State in full detail why Watkins did not use Texas Electric Cooperative’s 
rate structure as a comparison. 
State examples, if any, of what Watkins would determine to be an 
”apples-to-apples” Comparison. 

RESPONSE: 

21. Mr. Watkins statement relates to those situations in which only power 
supply (generation and transmission) is subject to competition. 

a. Campetition is not available to Texas consumers served by 
cooperatives. 

b. Bundled electric service, generally. 

25 





A'ITORNEY GENERAL,'S RESPONSES TO DATA REQUESTS OF 
OWEN ELECTRIC COOPERATIVE, INC. 

CASE NO. 2011-00037 

wlTNESS RESPONSIBLE: 
Glenn Watkins 
Page 1 of 1 

QUESTION 22: 

Referring to Watkins testimony, Page 12, Lines 21 through 27; page 13, lines 1 
through 32 and page 14, lines 1 and 2, is Watkins: 

a. 

b. 

c. 

Advocating deregulation? If so, explain in detail, the basis for this 
position. 
If he's advocating deregulation, then must a utility still cover its cost to 
serve if deregulated? 
In reference to Schedule GAW-2, for the companies listed, please provide 
the following information: the type of company (marketer, wholesaler, 
municipal, investor owned utilities, cooperative, etc), services provided 
(distribution, supplier or both), and density. 
Please provide the residential customer charges for all Texas electric 
cooperatives, the average residential customer charge, the average 
residential energy charge, together with the customers per mile of line for 
each such cooperative or utility. 

d. 

RESPONSE: 

a. No. 

b. Please see above. 

c. The companies listed in Schedule GAW-2 are marketers. These marketers 
provide service from the generator to the consumer's meter. "Density" is 
unknown. 

d. Unknown. 

26 





ATTORJSTEY GE1VERAL’S RESPONSES TO DATA REQUESTS OF 
OWEN ELECTRIC COOPERATITE, III\TC. 

CASE NO. 2011-00037 

WITNESS RESPONSIBLE: 
Glenn Watkins 
Page 1 of 1 

QUESTION 23: 

Referring to Watkins testimony, Page 14, Line 4 through 18: 
Provide studies supporting the notion that consumers and the market 
have a clear preference for volumetric pricing. 
1) Is this notion applicable to natural monopolies? If so, provide 

support. 
As it references the statement, ’’The only reason utilities are able to 
achieve pricing structures with high fixed monthly charges is due to their 
monopoly status” on lines 12-14, 
1) Is Watkins implying that natural monopolies can price at will and 

that Owen follows such a premise? And, if so, the basis for that 
supposition? 
Is Watkins implying that all natural monopolies base more than 
ninety percent of their pricing on volume in today’s market? And, 
if so, give specific examples of such natural monopolies. 

a. 

b. 

2) 

RESPONSE: 

a. With all due respect, this is common knowledge. 

1) ”Natural monopolies” are generally regulated. As such, these 
pricing structures are established through regulatory processes. 

b. 1) No. 

2) No. 
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ATTORNEY GENERAL’S RESPONSES TO DATA REQUESTS OF 
OWEN ELECTRIC COOPERATIVE, INC. 

CASE NO. 2011-00037 

WITNl3SS RESPONSIBLE: 
Glenn Watkins 
Page 1 of 1 

QUESTION 24: 

Referring to Watkins testimony, Page 14, Line 20 through 31 and Page 15, Lines 1 
through 20: 

a. Does Watkins support surcharges to pay for conservation programs? If, 
the answer is ’yes’, then provide a detailed explanation to support the 
answer with specific examples. If the answer is ’no’, then explain why 
Watkins does not support surcharges to pay for conservation programs. 
Does Watkins believe that aggressively initiating and promoting cost 
effective conservation programs supports his position of volumetric rates? 
If so, how? 
How does Watkins explain his position on advocating conservation but 
continuing volumetric rates because the industry has ”grown and 
prospered” and will ”continue(s) to do so”? 
In Watkins’ opinion, how does the new rate design deter Owen from 
promoting all effective energy conservation measures? 

b. 

c. 

d. 

RESPONSE: 

a. Unless mandated or otherwise required, generally, no. 

b. Yes. Please see Mr. Watkins’ testimony, page 14 line 20 through page 15, 
line 20. 

C. Please see above. 

d. Mr. Watkins does not claim that Owen’s proposed rate design will ”deter” 
it from promoting energy conservation measures. 
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A'TTORNEY GEIWRAL'S RESPONSES TO DATA REQUESTS OF 
OWEN ELECTRIC COOPERATIVE, INC. 

CASE NO. 201 1-00037 

WITNESS RESPONSIBLE: 
Glenn Watkins 
Page 1 of 1 

QUESTION 25: 

Referring to Watkins testimony, Page 15, Line 22 through 31; Page 16, Lines 1 
through 12: 

a. 

b. 

C. 

RESPONSE: 

a. 

b. 

C. 

Does Watkins support a fully allocated cost of service study as a means of 
determining the cost of service to the rate classes? If yes, why? If no, why 
not? 
Why does Watkins believe that overhead expenses or any other indirect 
costs are more appropriately recovered through energy charges? 
Does Watkins feel it is fair for the customer to pay the overhead expenses 
of the utility for using an extra light instead of just the energy charge for 
turning on an extra light in their home? Please defend the position taken. 

Objection, relevance. The question as posed exceeds the scope of Mr. 
Watkins' testimony and the issues presented in the instant case. Without 
waiving this objection, Mr. Watkins did not address this issue. 

Please see Mr. Watkins' testimony, page 16, lines 14 through 20. 

Mr. Watkins is of the opinion that it is fair for customers to pay for glJ 
electricity consumed. 
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ATTORNEY GENERAL'S RESPONSES TO DATA REQUESTS OF 
OWEN ELECTRIC COOPERATIVE, INC. 

CASE NO. 2011-00037 

wrmss RESPONSIBLE: 
Glenn Watkins 
Page 1 of 2 

QUESTION 26: 

Referring to Watkins testimony, Page 15, Lines 25 through 30: 
a. 

b. 

Provide authoritative support for Watkins' "direct customer cost analysis 
technique." 
Provide copies of the case orders where this technique has been accepted 
by regulatory authorities. 

RESPONSE: 

a. Please see the attached excerpt from the NARUC Electric Utility Cost 
Allocation Manual (Chapter 7) (As Attachment 1). 

Please also refer to the following excerpt from the Bonbright treatise 
"Principles of Public Utility Rates": 

Customer costs are those operating and capital costs 
found to vary with number of customers regardless, or 
almost regardless, of power consumption. Included as a 
minimum are the costs of the drop wire, metering and 
billing, along with whatever other nonrecoverable expenses 
the company must incur in taking on another consumer. In 
more general terms, they axe the minimum service, 
metering, accounting, etc. costs of connecting another 
customer or the savings in costs of not connecting the 
customer. [Page 4901 

See Attachment 2. 

b. Mr. Watkins does not maintain Corrunission Orders or Decisions. 
However, the direct customer cost analysis conducted by Mr. Watkins is 
widely used throughout the United States in evaluating the 
reasonableness of customer charges. Mr. Watkins is aware of Commission 
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ATTORNEY GENERAL'S RESPONSES TO DATA REQUESTS OF 
OWEN ELECTRIC COOPERATIVE, TNC. 

CASE NO. 201 1-00037 

wrmss RESPONSIBLE: 
Glenn Watkins 
Page 2 of 2 

reliance on this method in at least Arizona, New Jersey, Pennsylvania, 
South Carolina, Idaho, and Washington State. 

Attached please find a legal brief from a just completed Columbia Gas of 
Pennsylvania rate case in which Mr. Watkins happened to have been 
involved that provides citations to the Pennsylvania Public Utilities 
Commission's reliance on direct customer costs (as Attachment 3). Mr. 
Watkins is not an attorney, and was not the author of that brief. 
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? \  

he usual approach in hictiomlizing customer accounts, customer: service and 
the expense of irrformation and d e s  is to assign these e x p e k  to the distdmtion 
function ;and classify them tis customer-rehkcl. 



c 

e& accounts are genetrally cIassified as culstomer-related. The exception may 
be Accomt 904, Uncullectible Acc~rants, which m y  be directly assigned 
class&. Some analysts prefer It0 regard umcolIectible accounts as a general cost of 
performing business by &e utilify, and would classify and auoCate these costs b d  upn 
an oared alllocation scheme, such as class pvenue responsibility. 

CW~OIXIE~ 

ese accounts include the costs of &&mraging safe and eEcimt use ofthe 
utility's d c e .  ]Except €or conservation and load management, these costs am cIassifid 
as customer-relaked.r Emphasis is placed upon the mts of respOnaing to customer 
inquiries and prepa&g billing inserts. 

p~ognms should be classified according It0 program goals. For example, a load manage- 
ment program for cycling air ~ ~ ~ ~ l i t i ~ n i ~ ~ g  Ioad is designed to save g+mafioh during 
peak hours. "his program could be cl.a,ksiifid as generation-related and allocated OB &.e 
basis of peak demand. The goal of other conseK\rafion prbgr&l!4 m y  be t0 save elec~c- 
ity on an annual basis, These costs +dd be &isifid as generation-mlated and allocated 
on the Wis of energy-usage allocation. However, if conseavation costs 'itre received 
through cost recovery similar to a fuel-cost recovery c l a q ,  alIocathg tl$i costs between 
demand and energy may be too cumbmme. In such cases, the costs could fpebeived 
thrcsPagh an energy clause. A demand-saving load management program actkally saves 
marginal fuel costs, and therefore energy. 

Conservation and load management casts should be separately analyzed. These 



since the god of demonstrations and advertising is to influence customers. AUOcation of 
these costs, however, should be based upon some general allocation scheme, not numbers 
of customers. Although these costs me incurred to influence the usage decisions of 
customers, they cannot properly be said to vary with the number of customers. These 
costs should be either directly assigned to each customer class when data are available, or 
allocated based upon the overdl revenue responsibility of each class. 
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I 490 Principles of Public Ufility Rates 

companies also allow for voltage differences and for distances between 
points of generation and consumption as  well as for other clearly 
assignable cost elemen+. Other cost breakdowns - such as those 
allowing for the power factor and the customer-density factor - have 
been used to a limited extent. If the aforementioned threefold division 
o€ costs were to have its counterpart in the actual rates of charge for 
service, as it actually does have in some rates, there would result a 
three-part rate for any one class af service. For example, the monthly 
bill of a residential consumer might be the sum of a $5 customer 
charge, an $80 charge for 800 kilowatt-hours of energy at 10 cents per 
kilowatt-hour, and a $50 charge for a maximum demand of 10 kilowatts' 
during the month at the rate of $5 per kilowatt - a total bill of $135 
for that month. But our present interest lies in the measurement of 
costs of service, and only indirectly in rates that may or may not be 
designed to cover these costs. Let us therefore consider each of the 
three types of cost in turn, recognizing that this simplified classification 
is used only for illustrative purposes; costs actually vary in much 
more complex ways. 

Customer Costs 

Customer costs are those operating and capital costs found to 
vary with number of customers regardless, or h o s t  regardless, of 
power consumption. Included as a minimum are the costs of the drop 
wire, metering and b*g, along with whatever other nonrecovemble 
expenses the company must incur in taking on another consumer. In 
more general terms, they are the minimum service, metering, accoun- 
ting, etc. costs of connecting another azstomer or the savings in costs 
af not connecting the customer. These dnimm costs are substantially 
higher for large industrial users, who require more costly connections 
and metering devices than for residential and small commercial 
customers. While costs on this order are sometimes separately charged 
for in residential and commercial rates, in the form of a mere '%ervice 
charge," they have been historically more frequently wholly or partly 
covered by a minimum charge which entitled the consumer to a very 
small amount of gas or electricity with no further payment. 

Since PURPA in 1978, many electric companies have replaced the 
minimum monthhly charge yith a customer chwge. This fixed charge 
is designed to cover the costs directly attributable to serving the 
customer class. However, there are those who argue that it represents 
an extreme version of declining block rates with the first unit of 
consumption bearing the entire burden of the fixed charge. Since 
P W A  prohibited declining block tariffs d e s s  there were falling 
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Fully Distributed Costs 491 

energy costs - which was not likely since the standard operating 
procedure is to bring the lowest cost generating units on line first - 
this has been interpreted as representing an end run. These critics 
also argue that a customer charge may reduce social welfare, as the 
k e d  customer charge amounts to a regressive head tax (see Renshaw 
and Renshaw, 1979). This is of course entirely beside the point from a 
cost allocation perspective. 

The FERC Handbook (1983, p. 52) recognizes that while there are 
no hard-and-fast d e s  for afIocafing customer costs, as they depend 
on the type of costs involved, the issue is not usually litigated as the 
dollars involved are usually not substantiah The really controversial 
aspect of customer-cost imputation arises because of the cost analyst's 
frequent practice of including, not just those costs that can be definitely 
earmarked as incurred for the benefit of specific customers, but also a 
substantial fraction of the annual maintenance and capital costs of %e 
secondary (low-voltage) distribution system - a fraction equal to the 
estimated annual costs of a hypothetical system of mjnimum capacity. 

,) This minimum capacity is sometimes determined by the smallest sizes 
of conductors deemed adequate to maintain voltage while keeping 
them from falling of their own weight. In any case, the annual costs 
OF this phantom, minimum-sized distribution system are treated as 
customer costs and are deducted from the annual costs of the existing 
system, only the balance being included among those demand-reIated 
costs to be mentioned in the following section. Their inclusion among 
the customer costs is defended on the ground that, since they vary 
directly with the area of the distribution system (or else with the 
Iengths of the distribution lines, depending on the type of distribution 
system), they therefore vary directly with the number of customers. 
Alternaiiveiy, they are calculated by the "zero-intercep t" method 
whereby regression equations are run relating cost to various sizes of 
equipment and eventually solving for the cost of a zero-sized system 

What this last-named cost imputation overlooks, of course, is the 
very weak correlation between the area (or the mileage) of -a distri- 
bution system and the number of customers served by this system. 
For it makes no allowance for the density factor (customers per linear 
mile or per square mile). Our casual empiricism is supported by a 
more systematic regression analysis in (LesseIs, 1980) where no 
statistical association was found between distribution costs and number 
of customers. Thus, if the company's entire service area stays fixed, 
an increase in number of customers does not necessarily betoken any 
increase whatever in the costs of a minimum-sized distribution system. 

While, for the reason just suggested, the inclusion of the costs of 

._ 

, 

---' 

* 

( 

(Sterhger, 1981). I C  



492 Principles of Public Ufilif-y Rates 

a mininrum-sized distribution system among the customer-related costs 
seems to us dearly indefensible, its exdusion from the dernand-relaG?l. 
costs stands on much firmer ground. For this exclusion of minimum- 
sized. distribution system costs makes more, plausible the assumption 
that the remaining cast of the secondary distribution system is a cost 
whi& varies continuously (and, perhaps, even more or Iess directly) 
with the maximum demand imposed on tkis system as measured by 
peak load. 

But if the hypothetical cost of a minimum-sized distribution system 
is properly excluded from the demand-related costs for the reason just 
given, while it is also desed a place among the customer costs for the 
reason stated previously, to which cost function does if: then belong? 
The only defensible answer, in our opinion, is that it belongs to none 
of them. Instead, it should be recognized as a strictly matlocable 
portion of total costs. And this is the disposition that it would probably 
receive in an estimate of long-run marginal costs. But fully-distributed 
cost analysts dare not avail themselves of th is solution, since they are 
the prisoners of their own assumption that “the sum of the parts 
equals the whole.’’ They are therefore under impelling pressure to 
fudge their cost apportionments by using the categoty of customer 
costs as a dumping ground for costs that they cannot plausibly impute 
to any of their other cost categories. 

In actual practice the vast majority of utilities utilize some form of 
minimum system to classify costs, which is in line with the FERC 
accounts. Sterzinger (1981) is critic& of th is practice and recommends 
tEiat to avoid the overcollection of charges from low-use residential 
customers, regulators should classify distribution costs as demand costs. 
Neither of these procedures can be justified as a cast allocation in the 
sense of directly assignable costs, for they are in fact nonassignable. 

Allocation, in whole or in part, would be at least theoretically 
possible if a customer-density parameter were added to the three 
traditional cost components. But if this factor were embodied, not 
only in cost analysis but in the resdting rate differentials, rates would 
not be uniform throughout a given community and hence would violate 
a generally accepted tradition (see Watkins, 1921, p. 212 and Havlik, 
1938, Chapter 8 arid Appendix A). 

Energy or Unit-related Costs 

The energy or unit-related costs components of this threefold 
division of total annual costs is supposed to consist of those costs 
which would vary with changes in the unit consumption of energy, 
measured in kilowatt-hours, even if the number of customers should 

1 
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1. 

The Office of Consumer Advocate (OCA) hereby submits this Main Brief regarding the 

base rate increase proposed by Columbia Gas of Pennsylvania, Inc. The parties settled all issues 

in the base rate case filed by Columbia Gas of Pennsylvania, Inc. (Columbia or Company) 

except: (1) residential rate design and (2) the objection to Columbia’s existing CAP-Plus 

program raised by Pennsylvania Communities Organizing for Change, hc .  d/b/a ACTION 

United, Nettie Pelton and Carol Coflington (collectively PCOC). The OCA submits that the 

Pennsylvania Public TJtility Commission (Comnission) should reject the Company’s proposed 

residential rate design change to a “levelized distribution charge.” histead, the Commission 

should direct Columbia to continue with its current residential rate design, which includes a 

customer charge and volumetric charge. Additionally, the OCA submits that the Commission 

should reject PCOC’s challenge to Columbia’s existing CAP-Plus program. 

A. Backm-ound 

Columbia provides natural gas service to approximately 41 1,000 residential, comercial, 

industrial, resale and transportation customers in 26 counties in western, northwestern, central 

and southern Pennsylvania. 

On September 29, 2010, the Company filed Supplement No. 156 to Tariff Gas - Pa. 

P.U.C. No. 9 (BTU Supplement No. 156) with the Pennsylvania Public Utility Commission 

(Commission or PUC) at Docket No. R-2010-2201974 to become effective November 27,2010. 

In the BTU Supplement filing, Columbia requested approval of a modification to Tariff Rule No. 

15 to provide for a BTU content adjustment to the mantldy deteimination of customers’ billing 

MCFs in addition to existing adjustments for pressure and temperature. 
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By Order dated November 19, 2010, the Commission suspended the BTU Supplement 

filing until May 27,201 1. On December 3, 201 0, Columbia filed Supplement No. 160 to Tariff 

Gas -Pa. P.U.C. No. 9 (BTU Supplement No. 160) noting the effective date of May 27,201 1. 

On January 14,201 1 , Columbia filed Supplement No. 163 to Tariff Gas - Pa. P.U.C. No. 

9 (Supplement No. 163) with the Commission at Docket No. R-2010-2215623 to become 

effective on March 15, 201 1.’ In its filing, Columbia requested that the Commission approve 

rates and rate changes, which would increase the rates for residential and comrnercial customers, 

while lowering rates for industrial customers. The proposed rates reflected an increase in overall 

annual revenues of $37.8 rndlion, or approximately 7.7% over the Company’s annual revenues at 

present rates. 

By Order entered March 17, 2031, the Commission suspended the implementation of 

Supplement No. 163 until October 18, 201 1, and instituted an investigation into the lawfilness, 

justness and reasonableness o f  the rates, rules and regulations proposed in Supplement No. 163, 

Thereafter, the Company filed Supplement No. 165 to Tariff Gas Pa. P.U.C. No. 9 (Supplement 

No. 165) pursuant to the Commission’s March 17,201 1, Order. 

Upon the unopposed motion of Columbia,’ the BTU filing at Docket No. R-2010- 

2201974 was consolidated with the base rate filing at Docket No. R-2010-2215623. On January 

21 , 201 I, the matters were assigned to Administrative Law Judge Katrina L. Dunderdale (ALJ). 

Columbia last filed for a base rate increase on January 28, 2010, at Docket No. R-2009- 

2149262, wherein the Company sought an additional $32.3 million in annual gas distribution 

’ At the request of Commission staff, the Company agreed to extend the suspension date for Supplement No.. t 63 to 
March 18,2011. 

Columbia agreed to exfend the effective date of BTU Supplement 160 to coincide with the effective date af the 
base rate filing. 
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revenues. 

implemented rates designed to collect $12.7 million in additional annual revenues, 

The parties settled the matter, and on or about October 1, 2010, Columbia 

B. Procedural History 

On February 3, 201 I,  the Office of Small Business Advocate (OSBA) filed a Formal 

Complaint, Public Statement and Notice of Appearance. On February 9, 201 1 , ihe OCA filed a 

Formal Complaint, Public Statement and Notice of Appearance. On February 15, 201 1, 

Dominion Retail, hc., Interstate Gas Supply and Shipley Energy Company (NGSs) Bed a Joint 

Petition to Intervene. On February 18, 201 1, the Columbia Industrial Intervenors (CII) filed a 

Formal Complaint. On March 4, 201 1, The Pennsylvania State TJniversity (PSlJ) filed a Formal 

Coniplaint. On March 17, 201 1 , the Office of Trial Staff (OTS) filed a Notice of Appearance. 

On March 22, 201 1 , PCOC filed a Formal Complaint and Entry of Appearance. The following 

individuals filed Formal Complaints: James M. Landis; Marie A. Weaver; Margaret M. Sentz; 

Albert E. Jochen; and Patsy Orlando and Maureen A. Doerr Roman. Rate protests were filed by 

various individuals. 

I 

On March 23,20 11, the AM convened a prehesrring conference, whereupon, inter alia, a 

litigation schedule was adopted. Also, the NGSs’ Petition to Intervene was granted. On May 16, 

2011, a public input hearing was convened at the Allegheny County Courthouse. Timothy 

Carryer, President and Chief Executive Officer of  Green Over Green, testified at the public input 

hearing on behalf of Keystone Energy Efficiency Alliance and in opposition to the Company’s 

proposed change to a Ievelized distribution charge in the rate design for the residential class. 

AIso, on May 16,201 1, a public input hearing was convened in Beaver Falls. No testimony was 

taken at this hearing. 
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The OCA submitted five pieces of Direct Testimony on April 25, 201 1, three pieces of 

Rebuttal Testimony on May 20,201 1 ,  and five pieces of Surrebuttal Testimony on June 1,201 1. 

The OCA also submitted one piece of Supplemental Rebuttal on June 10,201 1. Hearings were 

convened on June 10, 201 1, and all of these testimonies were admitted into the record at that 

time. By Interim Order dated June 10,201 1, the OCA’S Direct Testimony submitted in the BTU 

proceeding was admitted into the record in this proceeding. 

The parties reached a settlement on all issues raised in this proceeding except the 

Company’s proposal to implement a levelized distribution charge for Residential rates and 

PCOC’s proposal to end the CAP-Plus program. The parties will be submitting a Petition for 

Partial Settlement with accompanying Statements in Support of Partial settlement. 

Ci Burden ofproof 

1. Rate Design 

Columbia bears the burden of proof to establish the justness and reasonableness of every 

element of its requested rate increase. As set forth in Section 3 IS(@ of the Public Utility Code: 

Reasonableness of rates - In any proceeding upon the motion of 
the Commission, involving any proposed or existing rate of any 
public utility, or in any proceedings upon the complaint involving 
any proposed increase in rates, the burden of proof to show that the 
rate involved is just and reasonable shdl be upon the public utility. 

66 Pa. C.S. (I 315(a). The Comonwealtli Court interprets this principle as follows: 

Section 315(a) of the Public Utility Code, 66 Pa. C.S. (I 315(a), 
places the burden of proving the justness and reasonabfeness of a 
proposed rate hike squarely on the utility. It is well-established 
that the evidence adduced by a utility to meet this burden must be 
substantial. 
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Lower Frederick Twp. v. Pa. P.U.C., 48 Pa. C o m w .  222, 226-27,409 A.2d 505, 507 (1980) 

(emphasis added) (citations omitted). See also Brockwav Glass v. Pa. P.U.C., 63 Pa. Commw. 

238,437 A.2d 1067 (1981), 

The Pennsylvania Supreme Court has stated that the party with the burden of proof has a 

formidable task to show that the Commission may lawfilly adopt its position. Even where a 

party has established a prima facie case, the party with the burden must establish that “the 

elements of that cause of action are proven with substantial evidence which enables the party 

asserting the cause of action to prevail, precluding all reasonable inferences to the contrary.” 

Burleson-v. Pa. P.U.C., 461 A.2d 1234, 1236 (Pa. 1983). Thus, a utility has an affirmative 

burden to establish the justness and reasonableness of every component of its rate request. 

The OCA points out that Pennsylvania law is clear that there is no similar burden for a 

party proposing an adjustment to a utility base rate filing. See, e.&., Berner v. Pa. P.U.C., 382 Pa. 

622, 11 6 A.2d 738 (1955). In Berner, the Pennsylvania Supreme Court stated: 

[Tlhe appellants did not have the burden of proving that the plant 
additions were improper, unnecessary or too costly; on the 
contrary, that burden is, by statute, on the utility to demonstrate the 
reasonable necessity and cost of the installations and that is the 
burden which the utility patently failed to carry. 

-¶ Berner 382 Pa. at 631, 116 A.2d at 744. The Commission recognizes this standard in its rate 

determinations. Pa. P.U.C. v. Eauitable Gas Co., 57 PaPUC 423, 471 (3983). See also 

University ofPennsylvania V_L Pa. P.U.C, 86 Pa. Commw. 410,485 A.2d 1217 (1984); 

---- Pa. P.U.C. v. PPL Elec. Util. Corn., 237 PUR4th 419 (PaPUC 2004). Thus, it is unnecessary for 

the OCA to prove that Columbia’s proposed rates are unjust, unreasonable, or not in the public 

interest. To prevail in its challenge, Pennsylvania law requires only that the OCA show how 

Columbia failed to meet its burden of proof. 
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In conclusion, Columbia must affirmatively demonstrate the reasonableness of every 

element of its claims and demonstrate that its proposed rates are just, reasonable, and in the 

public interest. The OCA will show that Columbia has failed to satisfy its statutory burden with 

regard to its proposed changes to the residential rate design, and therefore, the Company's 

proposal must be rejected. 

2. CAP-PXUS 

Because PCOC is the party proposing a change that Columbia did not include in its filing 

that will increase the reqizested rate relief, PCOC has the burden of proving its proposal is just 

and reasonable and in the public interest. See e.P. Pa. P.U.C. v. Metropolitan Edison Co., 2007 

Pa. PUC LEXS 5, * 187 (Met-Ed 2007J. When a party in a rate case proposes a new program 

that will place new costs upon the Company, for which the Company has not requested recovery 

in its case-in-chief, it is the party making the proposal that beais the burden of proving that the 

new costs are just and reasonable by a preponderance of the evidence. a. 
In Met-Ed 2007, PennFuture proposed that the companies implement a variety of 

renewable energy initiatives, which the cornpanies opposed because tliere was no proposal 

addressing the recovery of costs associated with the initiatives. Met-Ed 2007 at "183-84. In 

their Recommended Decision (R D.), Administrative Law Judges Wayne L. Weismandel and 

David A. Salapa (ALJs) noted that even in light of Section 315(a), the burden of proof is on 

PennFuture as to its proposals to have the companies incur expenses not included in the 

companies' filings. a. at "1 84. Specifically, the ALJs stated: 

The provisions of 66 PaC,S. $3 15(a) cannot reasonably be read to 
place the burden of proof on the utility with respect to an issue the 
utility did not include in its general rate case filing and which, 
fiequently, the utility would oppose. Igasmuch as the Legislature 
is not presumed to intend an absurd result in interpretation of its 
enactments, the burden of proof must be on a party to a general 

6 



rate increase case who proposes a rate increase beyond that sought 
by the utility. 

-I Pa. P.U.C. v. Metropolitan Edisori&, Docket No. R-OOOG1366, R.D., 79-80 (Oct. 31, 2006) 

(citations omitted) . 

In this case, PCOC proposes that the Company replace its exiting, Commission-approved 

CAP-Plus program with a CAP program that does not charge a “plus” amount to CAP customers 

but instead flows through any increased CAP costs to lion-CAP residential customers via the 

universal services program OJSP) rider. PCOC’s proposal would result in Columbia incurring 

administrative costs to change the CAP program design and implement such changes, and it 

would increase the cost of the CAP program recovered through the USP rider. The 

administrative costs would be recovered in base rates, and no provision has been made by 

CoIumbia for such recovery in its case-in-chief. The increased costs flowed tluaugh the USP 

rider are also not Contemplated in Colmnbia’s requested rate relief. Furthermore, as described 

beIow, Columbia opposes PCOC’s proposal as not in the public interest. Consequently, the 

burden of proof is on PCOC to prove that its CAP proposal is just and reasonabIe and in the 

public interest by a preponderance of the evidence. 

A copy of all unpublished orders and decisions is provided in Appendix E, hereto. If the order or decision is more 
than 30 pages, only the relevant excerpt is attached and a full copy will be provided to any party upon request. 
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11. SUMMARY OF A~~~~~~ 

Columbia proposes to replace the existing Residential rate design, where customers are 

charged a fixed monthly charge of $12.25 and a volumetric-based charge for all gas consumed, 

and recover all Residential base rate revenue through a high, fixed monthly charge of $36.88. 

The OCA opposes this rate design because it unnecessarily and improperly sktfts risk from the 

utility to Residential customers without any reciprocal benefits to the customers. The proposed 

“Levelized Distribution Charge” would reduce custo~ners’ incentive to conserve and 

disproportionately impact the Company’s low volume and low-income users. Moreover, the 

proposal is inconsistent with economic price theory and this Commission’s clear direction that 

fixed customer charges should reflect only the direct costs of hooking up and maintaining a 

customer’s account. The OCA also opposes the OTS proposal to move gradually toward higher 

customer charges, through creation of a minimum allowance. Instead, the OCA submits that the 

existing $12.25 fixed customer charge be maintained, because it is supported by the traditional 

customer cost studies conducted in this case by Ihe OCA and OTS and that remaining 

Residential Distribution revenues be recovered through a volumetric usage charge - as Columbia 

proposes for all other customer classes. 

PCOC proposes that Columbia abandon its existing Commission-approved CAP-Plus 

program and pass on any additional CAP costs resulting from a new DPW directive to non-CAP 

residential customers. The new DPW directive requires the application of the LIHEAP grant to 

the CAP customer’s asked to pay amount. PCOC asserts that CAP-Plus does not comply with 

federal law or the Pennsylvania LWEAP State Plan for 2010-201 1. The OCA opposes PCOC’s 

proposal and submits that Columbia’s CAP-Plus program does, in fact, comply with federal law 

and the Pennsylvania LIHEAP State Plan for 2010-2011. Furthermore, the OCA submits that 
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CAP-Plus complies with this Commission’s CAP Policy Statement and standards of 

affordability. Consequently, PCOC has failed to meet its burden of proving by a preponderance 

of evidence that its proposal is just, reasonable and in the public interest. Therefore, PCOC’s 

proposal to abandon the CAP-Plus program must be rejected. 
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1. ARGUMENT 

A. Columbia’s Proposal to Eliminate Residential Volumetric Distribution Charges 
and R e c o v e r a  Revenues Through a Fixed Monthly Customer Cliarge Should 
- Be Reiected. 

1. ~. Introduction 

Currently, Columbia’s Residential base rates include a fixed monthly customer charge of 

$12.25 and a volumetric Distribution usage charge for all gas consumed of $2.6891 per MCF. 

The Company proposes to eliminate its volumetric Disttibution usage charge and collect all 

Residential base rate revenues from a fixed monthly custorner charge! At Columbia’s filed-for 

revenue increase for the Residential class, its proposed ‘‘llevelized distribution charge” is $36.88 

per month. CPA St. 12 at 36. The Company does not propose to eliminate volumetric 

distribution rates for any other class of customers. CPA Exh. 1 t 1 Sch. 6; CPA St. I 2  at 56. 

Columbia advocates this forni of Straight Fixed Variable (SFV) rate design as a means to 

stabilize income, and also argues that this would eliminate the Co~npany’s disincentive to 

support conservation efforts. CPA St. 2 at 18-27; CPA St. 12 at 40-42; OCA St. 5 at 27. 

The OCA submits tliat Colunnbia’s proposed Residential rate design is unreasonable, 

contrary to sound ratemaking principles, and inconsistent with Commission precedent and 

direction. Shifting cost recovery to the fixed customer charge reduces customers’ ability to 

control their natural gas energy bill through conservation and disproportionately impacts Iow 

volutne users. OCA St. S at 29, 32-33; OCA St. 3 at 3, 23, 25-26. The Commission has 

consistently held that fixed customer charges should reflect (only) the direct costs of hooking up 

and maintaining a customer’s account. OCA St. 5 at 34; see, e x ,  Pa. P.U.C. v.ppL Gas Util. 

Corp., 2007 P a  PUC LEXIS 2; Pa. P.U.C. v. National Fuel Gas Dist. Corn., 83 PaPUC 262,371 

Under Columbia’s proposal, the only base rate costs not recovered through the fixed distribution charge are 
universal service program costs, which are recovered from the Residential class through a volumetric rider. CPA 
Exh. 14, Sch. 2, Att. 2 at 8,13, 19. 

-- I 
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(1994); Pa. P.U.C. v. West Perm Power Co., 1994 Pa. PUC LEXTS 144, *154; Pa. P.U.C. v. 

Metropolitan Edison Co., 60 PaF’lJC 349 (1985); Pa. P.U.C. v. West Penn Power Co., 59 PaPUC 

552 (1985). 

Using the customer cost analysis methodology that has been approved by the 

Commission, OCA witness Watkins determined that Columbia’s montlzly per customer cost is 

$10.51 to $12.12 per month using the OCA’S and Columbia’s recommended cost of capital, 

respectively.’ OCA St. 5 at 34; Sch. GAW-6. In the interest of rate continuity, however, the 

OCA recommends maintaining the current rate of $12.25. OCA St. 5 at 34; OCA Exh. GAW-6. 

Any further increase in the overall Residential revenue responsibility should be collected from 

the volumetric usage charge.6 a. 
2. Elimination of Volumetric Charges Reduces Price Simials to Conserve 

and Is Inconsistent with Long-standing Commission Precedent. 

The OCA agrees that recovering a11 its base rate costs through a &id monthly charge 

could reduce any disincentive that the Company may have to promote conservation; however, 

the OCA submits that this rate design will have exactly the opposite effect on consumers’ 

incentive to conserve. By increasing the fixed monthly customer charge, and ehinating the 

base rate MCF usage charge, the effect of SFV rate design is that the customer sees substantially 

less benefit fi-om his or her own conservation efforts. OCA St. 5 at 32-33. 

Mr. Watkins is a Principal and Senior Economist with Technical Associates, Inc., an economics and financial 
coasulting firm. Mr. Watkins has conducted marginal and embedded cmt of service, rate design, cost of capital, 
revenue requirement, and load forecasting studies involving numerous electric, gas, watedwastewater, and telephone 
utilities, and has provided expert testimony in Alabama, Arizona, Georgia, Illinois, Kansas, Kentucky, Maine, 
Maryland, Massachusetts, Michigan, New Jersey, North Carolina, Ohio, Pennsylvania, Vermont, Virginia, South 
Carolina, Washington, and West Virginia. A more complete description of Mr. Watkins education and experience is 
provided in Schedule GAW-I, attached to OCA St. 5. 

As noted in Section I.A, supra, the Joint Petitioners have reached a proposed Settlement that would increase 
revenue responsibility €or the Residential class by $12.7 million. 
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OCA witness Watkins explained that the term SFV was coined and adopted by the 

Federal Energy Regulatory (FERC) in its Order 636, which directed that fixed pipeline costs be 

recovered through annual fixed demand charges and not through variable usage charges. a. at 

3 I; Pipeline Service Obligations and Revisions to Remlations Governing Self-hdementing 

Transportation Under Part 284 of the Commission’s Remlations and Remdation of Natural Gas 

Pipelines AfisPartial Wellhead Decontrol, FERC Stats. & Regs. (CCH) 730,939 (1992) (Order 

a). Mr. Watkins discussed the two express goals of Order 636, to enhance gas competition at 

the wellhead by completely unbundling the rnerchant and transportation fimctions of pipelines 

and to encourage the increased consumption of natural gas in the United States. OCA St. 5 at 3 1 

(quoting Order 636 at 8, 128-29). The FERC determined that SFV pricing was the “best 

method” for increasing gas consumption. @. (quoting Order 636 at 128-29). The FERC was 

proved right. Its SFV pricing mechanism greatly reduced the price of incremental (additional) 

natural gas consumption, thereby significantly increasing the demand for and use of natural gas 

in the United States subsequent to 1992 (when Order 636 was issued). OCA St. 5 at 32-33. 

By way of contrast, if one of the goals in designing retail rates is to promote conservation 

by Residential customers, then a high fixed manthly customer charge will not accomplish it. As 

stated by Mr. Watkins: 

As is clearly discussed in the FERC Order, the price signal that 
results from SFV pricing is meant to promote additional natural 
gas consumption, not reduce consumption. A rate structure, 
therefore, that is based entirely on a fixed monthly customer 
charge sends an even stronger price signal to consumers to use 
more natural gas. Indeed, a rate structure comprised of fixed 
monthly customer cliarges is even more at odds with conservation 
and efficient pricing than a demand charge based (true SFV such 
as the one adopted by the FERC) rate structure. Whereas a 
demand charge rate does recognize relative customer size and 
allows customers to decide how much service is desired, coupled 
with the ability to shed revenue responsibility (through capacity 
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release), such characteristics are not present or possible with fixed 
customer charge pricing. 

- Id. at 32. Mr. Watkins testimony about the effect of high fixed charges on retail conservation 

incentives was given context by Timothy Carryer, CEO of an energy efficiency company, who 

testified on behalf of a statewide trade organization (Keystone Energy Alliance) representing 30 

businesses and hundreds of energy efficiency and renewable energy professionals. Mr. Carryer 

stated: 

The [levelized distribution charge] does eliminate the through-put 
incentive by ensuring that gas companies do not earn more by 
selling more gas, but it does so in a way that undennines energy 
efficiency. The high fixed charge of the [levelized distribution 
charge] weakens any price signal sent to consumers that would link 
higher consumption to higher prices and lower consumption to 
savings. Without that clear signal, and obviously this is a signal 
that I base my entire business proposition on, consumers will 
continue to use more gas, which in turn leads to more emissions 
and increased stxess on Columbia’s distribution system. It will 
also lengthen. the time it takes for consumers to recover the costs of 
investing in energy efficiency, making business more difficult for 
my company and hundreds of other contractors, energy auditors 
engineers and manufacturers involved in energy efficiency. 

Tr. 76-77. 

Columbia asserts that the budget billing option, which is required by the Commission’s 

regulations, 52 Pa. Code 0 56.12(7), “essentially masks the very price signals that parties claim 

are necessary to encourage conservation.” CPA St. 2 at 35. The Company points out that the 

OCA recornmends budget billing in order to help customers avoid lligher bills in winter months. 

- Id. at 36. The Company recognizes, however, that the OCA also recommends that customers try 

to lower their natural gas usage because “[e]very little bit helps.” Id. (quoting the OCA’s 

website response to what customers can do about high winter gas bills). The OCA’s 

recommendations go to two points - first, that customers have more control over their bill if 
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more of the utility’s revenues are recovered through volumetric charges and, second, that even if 

customers have volumetric rates for the gas portion of their bill, it still matters that they have 

volumetric rates for the distribution portion of their bill. OCA St. 5 at 33 (rejecting the notion 

that the additional cost to consumers is acceptable because it only represents a small portion of 

their energy bills and/or cost of living). Id. 

Further, there is a very real distinction between budget billing and a high, levelized 

customer charge. A budget bill i s  still tied to customers’ usage. Budget billing does not change 

the amount charged to customers’ accounts during a given month and over the course of twelve 

months, it only gives them the option to pay the same amount each month. A high, levelized 

customer charge actually separates the amount charged to customers each month and over the 

course of twelve months from their usage. CPA Exh. RAF- 1. Moreover, because Columbia’s 

budget bill displays the customer’s actual usage charges in addition to the budget billing amount, 

customers still receive a price signal regarding usage. CPA Exh. MRK-3 at 37 (sample budget 

bill shows “current utility charges” and “actual account status”). To the extent customers do not 

respond to that price signal during a given month, there remains an annual adjustment where 

actual charges are reconciled with budget billing amounts to provide an efficiency incentive. 

CPA St. 12 at 47. The Company acknowledges that these true-ups are higher, Le. provide a 

stronger price signal, without its proposed SFV rates. a. 
SFV rate design is also contrary to a long line of Commission decisions - and particularly 

the consistent Statements of Commissioner Cawley - that warn against high fixed customer 

charges because of their negative impact on customer conservation. As noted by Commissioner 

Cawley, for example, in an August 27, 2009 Statement regarding the base rate case settlements 

of UGT Perm Natural and UGT Central Penn Gas Companies: ‘‘From a policy perspective, 
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allocating costs to variable distribution charges, instead of allocating them to a fixed customer 

charge, provides a stronger incentive fox customers to conserve.’’ Pa. P.U.C. v. UGI Penn 

Natural Gas and Pa. P.U.C. v. UGI Central Gas, Docket Nos. R-2008-2079660, R-2008- 

2079675, Statement of then Chairman Cawley (Aug. 27,2009); see also Pa. P.U.C. v. PG Energy 

- Div. of So. Union Co., Docket No. R-00063365, Statement of then Vice Chairman Cawley (Nov. 

30, 2006) (noting that “the significant reduction in residential customer service charges from 

those in the case as filed, combined with the reduction or elimination of declining block charges 

for certain Honesdale customers, should help to provide strong incentives and rewards for energy 

conservation for these customers”); Pa,Y.U.C. v. Duquesne Lidit Co., Docket No. R-00061346, 

Statement OF then Vice Chairman Cawley (Nov, 30, 2006) (approving provisions that increase 

incentive for conservation tllrougll lower residential service charges and reduced or eliminated 

declining block charges). See also j5xJP.U.C. v. Citizens Util. Water Co., 86 PaPUC 51, 107- 

109, 169 PUR4th 552, 603-605 (1 996) (#e Commission specifically considered that consumers’ 

adjustments in consumption patterns can impact only the volumetric charges, not the customer 

charge, in denying the Company’s proposed increase); Pa. P.U,C. v. Fawn Lake Forest Water 

- Co., 77 PaPUC 153, 175- 176 (1 992) (hisher volume water users received a lugher increase than 

low users). 

Several states, including Arizona, Colorado, Delaware, District of Columbia, Florida, 

Kansas and Wyoming, have rejected movement toward SFV rate design; a number of them have 

done so because it is inconsistent with conservation. In Arizona, UNS Gas, Inc. proposed to 

increase its monthly customer charges froin $7 to $20 during the summer months and $7 to $1 I 

in winter months, while Iowering the commodity rate fi-om $0.3004 per them to $0.1852 per 

therm. In rejecting l.JNS’s proposed rate design, the Arizona Corporation Commission stated: 
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“[such a] rate design would have the effect of encouraging greater 
usage of natural gas at a time when, by all accounts, an increase in 
demand for natural gas is coupled with shortages in supply. We do 
not believe that it is appropriate to send a signal to customers of 
‘the more you use, the more you save”’ 

In the Matter of UNS Gas, Inc., 2007 Ariz. PUC LEXIS 241, “110-11 (Arizona); see also 

WashinGon Util. and Transp. Comm’n v. Avista Corm, 279 PUR4th 77, 134 (Wash. 2009) 

(allowing only a 2S$ increase to the existing $6 customer charge because the proposed increase 

to $10 would make the variable charge smaller ‘’thereby decreasing the incentive for each 

customer to conserve on his or her usage”}. The Kansas Corporation Commission reached a 

similar conclusion in considering the issue of throughput incentive for its natural gas utilities: 

Although straight fixed-variable rates are attractive for their 
relative simplicity and lesser administrative burden, the 
Commission is concerned about their effect on customer 
inclination to save energy. 

General Investigation into the- Commission’s Consideration of the Public Utility Regulatory 

Policy Act’s Gas Standards, 2009 Kan. PUC LEXfS 1459, “93-94 (Kansas}. 

For all of the foregoing reasons, the OCA submits that the Company’s proposal to 

eliminate volunietric rates fir  recovery of Columbia’s Residential revenue requirement would be 

contrary to the goal of promoting energy conservation and energy efficiency. 

3. Creation of a Hi& Customer Charge Would Disproportionately Affect 
Low Use Customers. 

The OCA also opposes Colurnbia’s proposed levelized distribution charge because it 

would disproportionately impact certain customers within the Residential class. OCA St. 3 at 3, 

25-26; OCA St. 5 at 30. Columbia witness Feingold provided a chart shoiving a comparison of 

present and proposed monthly bills for Residential customers using 0 to 1500 CCF per month. 

CPA Exh. 1 1 1 , Sch. 6 at 2 .  As shown below, the chart indicates that a “typical” customer using 
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about 15 CCF per month in July, August and September would experience a 69.58% increase for 

those months under the Company’s proposed SFV rate design. a.; CPA Exh. RAF- 1. The same 

customer would experience a decrease of roughly -8.50% in January, February and March, when 

usage is closer to 150 CCF. Compare this to the monthly bill impact for a higher and lower use 

IJsage in 
CCF 

0 

3 

15 

150 

3 50 

700 

_I_p 

_l___l___. 

Residential customer: 

Present 
$ 

12.25 

15.71 

29.59 

185.68 

416.91 

821.57 

--- 

II_ 

-~ 

-- 

--- 

Proposed Amount 
$ $ 

36.88 24.63 

39.54 23.83 

50.18 20.59 

169.89 ( 1 5.79) 

347.23 (69.68) 

657.59 (1 63.98) 

- - ~ -  

--”-”- 

- . ~ ”  -.- 

--- 

/DIFFERENCE 
Percent 
% .  

201 .06% 

15 1.69% 

69.58% 
- 

-8.50% 

-16.71% 
~ - . ~ - _ _ _  

-19.96% 

CPA Exh. 1 1 1, Sch. 6 at 1 .  The percentage increases for low use customers are dramatic, but the 

Company’s chart shows the percentage impact of its proposed rate design on a @td bill basis. 

By calculating h e  impact on a total bill basis, the Company masks the impact of a $36.88 

customer charge on distribution rates. When shown on a distribution basis, the disparate impact 

on Residential customers with higher and lower usage is even more troubling: 
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1 DIFFERENCE 

17.76 

67.38 

140.90 

269.54 

-~ 

- 

TJsage in 
CCF 

0 

38.35 20.59 

5 1.60 (1 5.79) 

7 1.22 (69.67) 

105.56 (1 63.98) 

3 

15 

150 

350 

700 

Present 

12.25 36.88 24.63 

Percent 
% 

116% 

-23% 

-49% 

-61% 

Calculated per CPA Exh. 111, Sch. 6 at 1. Keystone Energy Efficiency Alliance witness 

Timothy Carryer effectively summarized the problem: 

Under the [levelized distribution charge], a senior citizen on a 
fixed income and who lives in a small apartment will pay the same 
distribution charge as a high-usage family Iiving in an 8,000-square 
foot house. High-usage customers should bear a larger portion of the 
distribution cost than low-usage customers, but the [levelized 
distribution charge] tells them all to pay the same arnount. 

Tr. 75. 

Other states, including Arizona, Florida and Wyoming have rejected SFV rate design 

proposals because of their disproportionate impact on customers. In rejecting the utility's 

proposal to substantially increase customer charges, the Arizona Corporation Coinmission stated: 

Although we understand that UNS would like to recover as much 
of its margin as possible through monthly customer cliarges, we do 
not believe it is reasonable to adopt a rate design that would 
impose a significant increase on customers based on where they 
live within tlie Company's service area. Under the Company's 
recommendation, residential customers with lower usage (Le., 
customers typically located in wanner climates) would bear the 
brunt of the revenue increase due primarily to the drarnatic fi-ont- 
loading increase to the fixed monthly customer charge. 
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Arizona at 1 10-1 1. See also Petition by Florida Div. of Chesapeake Util. Corn., 2005 Fla. PUC 

LEXIS 543, “19-24 (rejecting utility’s proposal to move toward a SFV rate structure, in part, 

because it would result in large increases for customers using less therms than other customers in 

the same rate class); m i i o n  for Rate Increase by St. Joe Natural Gas Co., Inc., 2008 Fla. PTJC 

LEXIS 448, “33-36 (rejecting shift to SFV rate design because it would unduly penalize sinal1 

use customers and finding it fairer to set the customer charge at a rate with minimal impact on 

small customers and allow the utility to recover its other costs via a per them charge); 

&plication of SourceGas Dist., LLC, 2011 Wyo. PUC LEXIS 124, “71-75 (rejecting the 

proposed SFV rate design because of the disparate impact of high monthly charges on 

ratepayers). 

Consistent with the reasoning of these other state commissions, the OCA submits that 

Columbia’s proposal to recover 100% of distribution revenues for Residential customers through 

a fixed customer charge should be rejected because it would disproportionately and unreasonably 

impact Residential customers with lower gas usage. 

4. Creation of a Hiah Customer Charge Would DJsproportionatelv Affect 
Low-Income Customers. 

The Company does not dispute that there is a disproportionate impact on Residential 

customers who use less natural gas. Mr. Feingold argues, however, that Columbia’s low-income 

customers will benefit from its proposed levelized distribution charge because customers with 

lower incomes iise more natural gas than the Company’s average Residential customer. CPA St. 

12 at 49-54; CPA Exh. RAF-2. In fact, as demonstrated by OCA witness Roger D. Colton, Mr. 

Feingold’s “zip code study” does not support his conclusions about low-income c~nsumption.~ 

MI. Colton notes that Mr. Feingold cited several other “studies” that he asserts support his conclusions. OCA St. 3 
at 25, n.5. Each of these studies was provided by a utility in a rate case. Nt. Feingotd could not, however, provide 
copies of such studies, could not provide the testimony either supporting or responding to such studies, and had not 
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OCA St. 3 at 4-15. Likewise, his conclusions are not supported by his use of customers in the 

Company’s energy assistance program as a surrogate for low-income customers as a whole 

because those programs are targeted toward low-income customers with higher-than-average 

usage. a. at 16-20. In contrast, OCA witness Colton, provided reliable evidence that low- 

income customers in general use less gas than high-income customers. OCA St. 3 at 20-26. Mr. 

Colton’s conclusion is supported by federal and Pennsylvania (statewide and county-specific) 

data regarding the relationship between housing size, income and energy 

consumption/expendites. @. Each of these matters is addressed below.’ 

a. Zip Code Study 

Mr. CoIton pointed out four fUndmenta1 problems with M. FeingoId’s “zip code study.” 

OCA St. 3 at 4-15. First, the study used 2000 Census data to determine median income for zip 

codes in Columbia’s service territory. CPA St. 12 at 50-51. Then Mk. Feingold sought to 

determine what relationship, if any, exists between the natural gas consumption within those zip 

codes and the median income within those zip codes. Tlie problem is that the study does not 

measure what it purports to measure - Mr. Colton demonstrated that Mr. Feingold’s data does 

not present low-income data. OCA St. 3 at 4-6. Mr. Colton testified: 

Drawing conclusions about the conswnption patterns of low- 
income customers is inappropriate when the data used by Mr. 
Feingold does not involve low-income customers. 

The median incomes that he uses are well above the Federal 
Poverty Level, generally reaching well above 300% and 400% of 
Poverty Level and sometimes reaching more than 500% of Poverty 
Level. In g instance does the median income fall at or near the 
Federal Poverty Level. 

... 

reviewed the data underlying such studies. @. (citing CPA’s Iesponses to OCA-W-1, OCA-V-36). As such, these 
studies cannot be considered reliable support for Mr. Feingold’s conclusions. 

Mr. Colton’s background and qualifications are noted in Section III.B., in$-a, and attached to OCA St. 3. 
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OCA St. 3 at 5-6, 15. 

Second, the use of median income does not provide information on the depth of poverty 

or on the incidence of poverty within a zip code. OCA St, 3 at 6-10. Zip codes with ligher 

median incomes have considerable populations with vw low amd incomes, while zip codes 

with lower median incomes ham csnsiderable populations with very high annual incomes. @. at 

8-18. Specifically, M i .  Colton’s review showed that: 

> The zip codes with the lowest median incomes contained a considerable 
number of “high income” households. In seven of the 26 zip codes in the 
lowest decile range of median inc0meYg more than 10% of houseliolds 
lived with annual incomes of more than $75,000 (in 2000). In the second 
lowest decile, six of the 26 zip codes have more than 10% of their 
households with annual incomes of $75,000 or more. 

> In the zip codes with the highest median income, 19 o f  the 26 zip codes 
had more than 10% of their households with annual incomes at or below 
$20,000; in the next highest decile, 16 of the 26 zip codes had more than 
15% of their households with annual incomes at or below $20,000. 

- Id. at 8-9. Contrary to Mr. Feingold’s assertion that a lower median income in a zip code can be 

used to categorize the income status of the zip code, Mr. Colton showed that the level of 

aggregate income in a zip code does not typically flow from the level of niedjan income in that 

zip code. a. at 9-10; OCA Sch. RDC-I. “[Nlo conclusions can be drawn about the income 

status of a zip code based only on the median income of that zip code.” OCA St. 3 at 10. 

Third, Mr. Colton identified a timing mismatch between when income data was generated 

and when consumption data was generated. OCA St. 3 at 11. This is significant because the 

level of median income is highly variable, particularly at a geographic level as small as a five- 

digit zip code. OCA St. 3 at 10-1 3. Mr. Colton’s quantitative analysis confirmed this variability. 

- Id. at 11-12. Mi. Colton summarized the problem: 

h&. Colton ranked the zip codes that make up the Columbia Gas service territory {as identified by Columbia Gas) 
by median income and assigned each zip code to a decile. The “first decile” involves the ten percent lowest income 
zip codes, while the “tenth decile” involves the ten percent highest income zip codes. OCA St. 3 at 8-9. 
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‘Rere is a two-year lag between the receipt of household income 
he relies on and the consumption of natural gas that he relies on. 
In that two-year period, the relative income of the geographic areas 
will not only possibly change but will lilcely change. There are as 
many “lower-income” geographic areas [Public Use Microdata 
Areas] that are becoming relatively more wealthy as there are 
“higher income’’ geographic areas that are becoming relatively less 
wealthy. The timing mismatch between Mi. Feingold’s income 
data and consumption data makes it impossible for him to draw the 
conclusions that he purports to draw from his data. 

- Id. at 12-13. 

Finally, Mr. Feingold based his analysis of the relationship between income and natural 

gas consumption on a comparison of the income of the users of all fuels with the Consumption of 

natural gas customers. That analysis depends for its legitimacy on the assumption that the 

median income for all households in a zip code accurately. represents the median income of 

natural gas customers in that same zip code. OCA St. 3 at 13-15. Mr. Colton conducted an 

empirical analysis of the relationship between the income of natural gas customers and the 

income for customers using alternative fuels, which showed that --- as a general rule - the income 

of natural gas users is higher than the income of users of alternative fuels: 

Out of Pennsylvania’s 93 PUMAS, the income of natural gas 
customers exceeds the income of electric customers by 15% or 
more in 52 instances. Further, the income of natural gas customers 
exceeds the income of electric customers by 25% or more in 22 of 
Pennsylvania’s 93 PUMAS. 

The same is h e  for fuel oil, albeit to a lesser degree. Out of 
Pennsylvania’s 93 PUMAS, the income of naturaI gas customers 
exceeded the income of fuel oil customers by 15% or more in 30 
instances. It exceeded the income of he1 oil customers by 25% or 
more in eleven (1 1) instances. 

OCA St. 3 at 14. 

For each of the reasons discussed by Mr. Colton, Mr. Feingold’s “zip code study” cannot 

support any conclusions about low-income consumption. 
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b. Reliance on Customers in Assistance Programs 

In addition to his flawed “zip code study,” Columbia witness Feingold also relied upon 

the fact that customers in Columbia’s energy assistance programs use more gas than the 

Company’s average residential customer for his conclusion regarding the usage of low-income 

customers. CPA St. 12 at 49-54; CPA Exh. M - 2 .  OCA witness Colton explained why it is 

inappropriate to use L,IHEAP, CAP, LIURP and CARES customers as a surrogate for all low- 

income customers. OCA St. 3 at 16-20. Specifically, LIHEAP saves  less than one-third ofthe 

Company’s total low-income population. u. at 16. Moreover, LIHEAP customers are likely not 

to be representative of that low-income population as  a whole. If a utility identifies a customer 

as “low-income” because of the receipt of a LlCHEAP grant, that customer is likely to experience 

higher-than-average usage relative to low-income customers as a whole because the LIHEAP 

program, by statute, is targeted toward low-income customers with higher than average usage.” 

OCA St. 3 at 17. 

Likewise, CAP customers represent a small fiaction of all low-income customers (less 

than one-third). OCA St. 3 at 17. Mr. Colton showed that these customers are not representative 

of the overall low-income population because the Columbia Gas CAP program operates a 

percentage of income component: 

If a customer has consumption that is sufficiently low to prevent 
the customer from having a bill as a percentage of income that is 
less than the percentage of income targets, the customer will not 
became a CAR participant.I1 Low-use customers, in other words, 

lo See 42 U.S.C. 3 8624(b)(2)(3) (“conduct outreach activities designed to assure that eligible households, especially 
ho&holds with elderly individuals or disabled individuals, or both, and households with high home energy 
burdens, are made aware of the assistance available under this subchapter. . .’,) (quoted in OCA St. 3 at 17, n.2). 

’* Mr. Colton explained that, in 2007, he was part of a team that performed a multi-sponsor, multi-state study of 
low-income assistance programs around the nation and in Pennsylvania Based on his participation in that study and 
i ts findings, he concludes “that a customer that already has low-consumption, and thus a low burden, would not 
participate in CAP because the CAP objective of reducing natural gas bills by tying those bills to a percentage of 
income would not be served. For low-use, low-burden customers, rather than experiencing an improvement in their 
home energy affordability, participation in CAP would instead increase the payments they would be required to 
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are screened out of the population. Therefore, to examine the CAP 
population as a surrogate for all low-income custoniers would be 
inappropriate. 

- Id. at 18 (footnote added). 

LTURP is also not an appropriate surrogate for all low-income customers for three 

reasons. First, it is targeted toward high use customers. OCA St. 3 at 19. hi order to be eligible 

for the program, a customer must have average winter monthly consumption of 180 CCFs or 

more. a. (citing CPA’s Universal Service Plan at 12). a. Second, a customer must be a CAP 

participant. As discussed above, CAP participants will tend to be higher users and not 

representative of low-income customers as a whole. a. Finally, it is a prerequisite of receiving 

LIURP assistance that the customer’s home has not been previously weatherized. As 

summarized by Mr. Colton, “[a]Il three eligibility criteria tend to make LWRP participants non- 

representative ofthe low-income population as a whole.” OCA St. 3 at 19. 

Finally, there is no tie between eligibility €or CARES and low-income status; tlie program 

is based, primarily, on the customer being a natural gas heating customer exhibiting short-term 

payment troubles. OCA St. 3 at 19. Moreover CARES is a very small program. a. Neither 

characteristic makes the program a reasonable surrogate for tlie low-income customers as a 

whole. 

The average annual gas usage of the participants in Columbia Gas’s universal service 

programs, thus, is not representative of the usage of all of the Company’s low-incorne customers 

and does not support any conclusions regarding average low-incame usage. 

make. A low-use, low-burden customer would not reasonably choose to participate in such a program.” OCA St. 3 
at 18. 
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C. Federal and State Data Shows that Low-Income Customers 
Generally Live in Smaller Homes and Use Less Natural Gas. 

OCA witness Colton showed that, in fact, lower income households generally are low 

volume users and will be harmed by high customer charges. Mr. Colton reviewed and presented 

critical data in this regard, which explains that there is a direct relationship between gas usage 

and income, particularly evidenced by housing size. Based on its analysis of Residential Energy 

Consumption Survey (RECS) data, the U.S. Department of Energy, Energy Information 

Administration (DOEETA) concluded that as the amount of heated floor space increases, the 

level of natural gas consumption increases. OCA St. 3 at 22. With the exception ofthe very 

largest homes, natural gas consumption is related to the size of the housing unit.13 Id.; OCA Sch. 

RDC-2. tow-income households live 111 homes that are much smaller than higher income 

households, making it reasonable to conclude that their overall natural gas consumption is lower 

than the consumption for their higher income counterparts, OCA St. 3 at 22-23; OCA Sch. 

RDC-3; OCA Sch. RDC-4. 

This conclusion is supported by data from the Consumer Expenditures Survey (CEX) 

compiled by the 1J.S. Department of Labor’s Bureau of Labor Statistics, which shows a direct 

and unequivocal relationship between expenditures on natural gas and income: as income 

decreases, natural gas expenditures decrease. OCA St. 3 at 25-26; OCA Sch. RDC-5. As stated 

by Mr. Colton: 

The relationship between natural gas usage and income appears to 
be well-established. It is consistent over time; it is consistent over 
geographic area; it is consistent over household age; it is consistent 
over household size. Moreover, it is consistent with the factors 
that the Department of Energy has found to most affect natural gas 

* 

l2 OCA witness Colton’s review of data for Pennsylvania shows tbat DOE’S conclusion is applicable to 
Pennsylvania and to Columbia’s service territory, specifically. OCA St. 3 at 23. 

l3 Obviously, the DOE also uses temperature to determine heating consumption. OCA St. 3 at 21. 
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consumption: the size of the housing unit. Wlde low-income 
houseliolds tend to have less efficient housing units, and thus may 
have higher consuinption on a per square foot basis, their housing 
units are sufficiently smaller that their overall natural gas 
consumption is lower. 

__ Id. at 26. 

In his Rebuttal, Company witness Feingold argued that the RECS data relied upon by Mr. 

Colton for the conclusion that customers with lower income use less natural gas actually “proves 

conclusively” his contrary position. CPA St. 112-R at 34. Mi. Colton pointed out, however, that 

Mr. Feingold looked only at the aggregate number reported for households at or below 100% of 

Federal Poverty Level. OCA St. 3-S at 2. By failing to consider smaller Poverty ranges, e.g., 0- 

SO%, 51-85%, 76-loo%, Mr. Feingold missed seeing that the aggregate mount  is 

disproportionately affected by the higher consumption of households with income at fhi lowest 

income level, i.e. 0-2S% of Poverty. Id. at 3. This is true because RECS uses an annualized 

income for households whose current income does not reflect their 12-month income. 

Atlnualization tends to affect households in the lowest income bracket: ‘‘[pleaple who have 

recently lost their jobs; even thou& they may have had a middle income for the bulk of the past 

year; people who have retired, become divorced, become disabled or ill, all would have their 

income annualized for purposes of income categorization.” Without 

disaggregating the “less than 100% of Poverty Level” population or considering the micro-data it 

is difficult or impossible to draw conclusions about the relative consumption of that population. 

__ Id. 

OCA St. 3-S at 3. 

In further support of his conclusion that low-income households have lower natural gas 

consumption than non-low-income households, Mr. Colton attached pages of data from the most 
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recent publicly-available RECS study. OCA St. 3-S at 5-6; OCA Sch. RDC-IS. As summarized 

by Mr. Colton: 

The data (page 1 of 7) shows that energy consumption on a mmBtu per 
household basis is considerably higher for housing unit types that are more 
likely to be occupied by non-low-income liouseholds than by low-income 
households. 

The data (page 2 of 7) shows that energy consumption on a mmBtu per 
household member basis is considerably higher for housing unit types that are 
more likely to be occupied by non-low-income households tlian by low- 
income households. 

The data @age 3 of 7) shows that these first two conclusioils occur despite the 
fact that energy consuniptiou on a thousand Btu per square foot basis is much 
lower for housing unit types that are more hkely to be occupied by non-fow- 
income households than by low-income households. 

The data (page 4 of 7) shows that the primary energy consuniption for housing 
units types on a rmnRtu per household basis is considerably higher for 
housing unit types that are more likely to be occupied by non-low-income 
households. 

The data (page 5 of 7) shows that the primary energy consumption on a 
mm€3tu per household member basis is considerably higher for housing unit 
types that axe more likely to be occupied by non-low-income households. 

The data (page G of 7) shows that these last two conclusions occur despite the 
fact that energy consumption on a thousand Btu per square foot basis is much 
lower for housing unit types that are more lilcely to be occupied by non-low- 
incoine households. 

Finally, the data (page 7 of 7) shows that the conclusion that low-income 
households live in smaller housing units is a data-based conclusion, whether 
the size of the housing unit is measured by the number of square feet of living 
space or whether it is measured by the number of rooms. 

OCA St. 3-S at 5-6. 

Next, in challenging Mr. Colton’s conclusions, CPA witness Feingold argued that it is not 

possible to determine the extent of low-income consumption without knowing the relative 

number of Heating Degree Days (HDDs) in different parts of the Company service territory. 
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CPA St. 112-R, App. A at A7. He claimed that the difference in HDDs between the highest 

county in Pennsylvania and the lowest county in Pennsylvania is “68% of the most recent 

weighted average 30 year HDDs for Columbia.” CPA St. 1124 ,  App. A at A7. When the 

various low-income populations in Columbia’s service territory are associated with variations in 

HDDs, however, there is not much significance to the variations. See OCA Sch. RDC-2s. Only 

a small percentage of low-inconie, CAP and LIHEAP customers live in the highest HDD 

counties, with most (+go%) low-income customers living in the Pittsburg region and regions 

where HDDs are closely clustered. OCA St. 3 4  at 7-8. 

Mr. Feingold also asserted that, instead of relying upon housing unit size as the primary 

factor in assessing natural gas consumption, other factors must be considered including age and 

number of household members, appliance stock, dwelling type and other gas appliances. CPA 

St. 112-R, App. A at A2. In response to discovery, Mr. Feingold was unable to provide any 

support for his assertions based on data specific or not specific to Columbia. See OCA St. 3-S, 

Att. A. 

The data and analyses that have been provided for the record support: Mr. Colton’s 

conclusion that, overall, low-income households tend to live in substantially smaller hausing 

units and, thus, can be expected to have less energy consumption. 

d. Conclusion 

For the reasons discussed above, Mr. Feingold’s testimony cannot serve as the basis for 

conclusions regarding the relationship between income and natural gas consumption. “lie 

testimony and evidence provided by OCA witness Coltou show a well-established relationship 

between natural gas usage and income - that low-income households tend to have smaller 
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housing units, which results in lower overall natural gas consumption and, thus, wiIl be 

particularly harmed by the Company’s proposed rate stnicture. 

5. Recovery of Redated Utility Costs Thou& Volumetric CharPes Is 
_II_ Consistent with Competitive Markets and Economic Theory. ’ 

The economic basis for the OCA’S objection to collecting all of Columbia’s Distribution 

costs through a fixed customer charge is provided in the Direct and Surrebuttal testimony OP 

Glenn Watkins. OCA St. S at 29-34; OCA St. 5-S at 14-18. Therein, he explained why it is 

efficient and fair for the Company to recover base rate revenues through volumetric charges. 

First, Mi. Watkins addressed the reason we look to the economic theory and actual 

practice of competitive markets: 

The most basic tenet of competition is that prices determined 
through a Competitive market ensure the most efficient allocation 
of society’s resources. Because public utilities are generally 
afforded monopoly status under the belief that resources are better 
utilized without the duplication of the fixed facilities required to 
serve consumers, a findamental goal of regulatory policy is that 
regulation should serve as a surrogate for competition to the 
greatest extent practical. As such, the pricing policy for a 
regulated public utility should mirror those of competitive fims to 
the greatest extent practical. 

OCA St. S at 29 (citing James C. Ronbright, et al., Principles of Public Utility Rates at 141 (2d. 

Ed. 1988)). 

OCA witness Watkins then explained the structure of pricing in the competitive markets. 

Mr. Watkins testified: 

Economic theory tells us that efficient price signals result when 
prices are equal to long-run marginal costs. It is well known that 
in the long-run all costs are variable and, hence, efficient pricing 
results from the incremental variability of costs even though a 
firm’s short-run cost structure may include a high level of sunk or 
“fixed” costs or be reflective of excess capacity. Indeed, 
competitive market-based prices are generally structured based on 
usage, i.e. volume based pricing, 
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OCA St. 5 at 29. Competitive market-based prices are generally based on usage, Le. volume- 

based so those who receive more benefits pay more in total than those who receive fewer 

benefits. @. at 30. Mr. Watkins explained: 

Marginal cost pricing only relates to efficiency. This pricing does 
not attempt to always address fairness or equity. From a 
perspective of fail and equitable pricing of a regulated monopoly’s 
products and services, it is generally agreed that payments for a 
good or service should be in accordance with the benefits received. 
In this regard, those that receive more benefits should pay more in 
total than those who receive fewer benefits. 

OCA St. 5 at 30. This philosophy has been, and continues to be the belief of economists, 

regulators, and the marketplace for many years. @. at 30, 33; OCA St. 5-S at 18. Virtually 

every capital intensive industry .- agricultural, energy, manufacturing and transportation - is 

faced with a high percentage of fixed costs in the short-run. Yet prices for competitive products 

aid services in these industries are generally established on a volumetric basis. OCA St. 5 at 30. 

The same is true for regulated utilities, which also have a high percentage of short-run 

fixed costs. Originally (in &e late 2 800s), utilities charged a fixed fee for service and customers 

could use as much of the comrnodity/service as they desired. OCA St. 5 at 30. Recognizing the 

inefficiency and unfairness of this practice, utilities began metering their services in order to 

chaxge customers only for the benefit received. The concept of metering pervades the 

- ~ -  
l4 A number of early Pennsylvania Public Service Cornmission decisions reflect the transition fiom unmetered to 
metered service and the establishment of volumetric rates. See, ex., J.W. Cornish v. Fairview Water Co., I PaPSC 
19 (1914) (noting water utility proposal to establish metered rates in 1915); Cauffiel v. Citzens’ Linht, Heat and 
Power Co., I PaPSC 148 (19 14) (finding a $1 minimum charge to be “not more than is reasonably required to meet 
the expenses necessarily incurred by the utility to place it in a position to be ready to serve); Petition of the York 
Water Co., I PaPSC 152 (1914) (discussing ordinance by City of York requiring the utility to install and maintain a 
meter for measuring the quantity of water used and to base its charges or rates therefor). Decisions in other states 
reflect a similar transition. See e.p., Mayor and City Council of Salisbury V. Salisbury Light. Heat and Power Co., 
Decisions of the Maryland Public Service Com’n for the Year 1918, 170 w a y  27,1918) (Commission nates the 
utility’s f i s t  metered rate schedule which was made up ofa  $12 yearly minimum charge and a voIumetric charge of 
10 cents per kw); Application of W.S. Mumaw for an Order Giving Authority to Increase Rates, Decisions of the 
Railroad Comm’n of the State of California, Vol. X, 102 (May 13, 1916) (allowing continuation of flat rates and 
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Public Utility Code and the Commission’s regulations. 66 Pa. C.S. $ 5  101, et scq.; 52 Pa. Code 

$5 1.1, et seq. As noted by OCA witness Watkins, with regard to natural gas utilities, 

specifically: 

the volume of consumption is the most direct, and perhaps best, 
indicator of benefits received, such tliat volumetric pricing 
promotes the fairest pricing mechanism to customers and to the 
utility. 

OCA St. 5 at 30,. 

Through its proposal to collect all Residential base rate revenues from a fixed tnontlily 

customer charge, Columbia is effectively stating that decades of regulation and competitive 

market pricing are incorrect. The OCA disagrees with this premise and with Coiumbia’s specific 

arguments that a change in paradigm is warranted. 

Company witness Feingold argued tbat there are businesses in the competitive market 

that charge fixed rates, &e cell phone service providers, cablehatellite TV service providers and 

movie theaters. CPA St. 112-R at 17. Mr. Watkins agreed that there are exceptions to almost 

every ruIe in economics but rekted the examples provided by Mr. Feingold. OCA St. 5-S at 17. 

Mr. Watkins explained: 

I personally attend movie theaters from time to time and pay based 
on the fkequency in which I attend movies, i,e., each time I attend, 
I do not pay a fixed monthly fee regardless of the number of 
movies I attend. With regard to cell phone and cable TV pricing, 
fixed cost pricing is rational for these industries due to the 
incredibly low incremental cost of additional minutes of use made 
possible with digital technology. 

creation of metered rates, noting tbat some o f  the utility’s customers are metered and remaining customers are 
expected to be metered). 
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With regard to the general rule that capital-intensive industries use volume-based pricing, 

Mr. Feingold argued that the industries mentioned by Mr. Watkins do not provide guidance for 

regulated pricing because they are not regulated. CPA St. 1 12-R at 18- 19. As discussed above, 

the goal of regulation is to mirror competitive pricing to the extent possible. OCA St. 5 at 29. 

The competitive market has determined that volume-based pricing is most erficient. &. at 30, 

33; OCA St. 5-S at 18. 

This conclusion is supported by economic theory, which provides that efficient prices are 

equal to marginal costs. OCA St. 5 at 29-30. Maxginal cost is equal to the incremental cost 

(including capacity and expenses) divided by the incremental output. OCA St. 5-S at 16. Thus, 

by definition, marginal costs vary with output. Mr. Watkins testified: 

It is well known that in the long-run all costs are variable and, 
hence, efficient pricing results fiorn the incremental variability of 
costs even though a firm’s short-run cost structure may include a 
high level of sunk or “fixed” costs or be reflective of excess 
capacity. 

OCA St. 5 at 29. 

Mr. Feingold agreed that “[tlhe principle of marginal cost pricing provides the 

prescription for economically efficient prices” but argued that short-run costs instead of long-run 

marginal costs should be used to set prices. CPA St. 112-R at 16-18. In other words, because 

most of Col~mbia’s short-nm costs are fixed, they should be recovered tl~ougl.1 fixed charges. 

- Id. Mr. Feingold has not recognized the assumptions underlying the marginal cost model, 

however, Le. that there is no excess capacity and, as a result, short-run and long-run costs are 

equal. OCA St. 5-S at 14. In order to set efficient rates, it is necessary to assume these criteria 

exist. OCA St. 5 at 30, n.lO. When there is no excess capacity, short and long run costs are the 

same. OCA St. 5 at 5-S at 14-15. As discussed, marginal costs are variabIe. The only fixed 
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component of marginal costs is the small, incremental cost of adding a new customer. As stated 

by h4r. Watkins: 

[Elvery application of marginal cost pricing for utilities (whether 
using short-run or long-run concept of marginal costs) is based 
upon the assumption that there is no significant excess capacity 
present such that additional (incremental) capacity is required to 
meet additional (incremental) output. The marginal cost, is 
therefore, equal to the incremental cost (including capacity and 
expenses) divided by the incremental output. In cases, a 
utility’s total marginal cost includes a demand marginal mst, an 
energy (commodity) marginal cost, and a relatively small customer 
marginal cost. The latter (marginal customer costs) tend to be 
fairly small as they only include the incremental cost of connecting 
a new customer. 

OCA St. 5-S at 16. Essentially, these marginal customer costs are the “direct” customer costs 

traditionally approved by the Commission for recovery through fixed customer charges. & 

OCA St. 5 at 34 (the utility’s investment in services and meters and the operating expenses 

associated with meter reading, customer service, accounting and customer records and 

collections); OCA Sch. GAW-6; Section 111.7, iqf?a. 

As a final point, it is important to consider that in competitive markets, consumers have 

the ability to choose their service provider. Thus, the only ieason that utilities are able to achieve 

pricing struchu-es with high fixed monthly charges is due to their monopoly status. OCA St. 5 at 

33. Mr. Watkins explained that this is fundamentally unfair: 

[CJompetitive markets and consumers in the US. have demanded 
volumetic based prices for generations: a regulated utility’s 
pricing structure should not be allowed to counter the collective 
wisdom of markets and consumers simply because of its market 
power. 

OCA St. 5 at 33-34. For the regulated distribution charges at issue here, Columbia is tbe 

monopoly provider. The goal should be to establish pricing that is efficient and fair and serves 

as a surrogate for competitive pricing to the greatest extent practical, 

33 



6.  The Evidence Regarding Columbia’s Earnings Does Not Support a 
Departure From Precedent. 

As discussed in the preceding sections, volumetric pricing has been the preferred pricing 

mechanism of this Commission, other regulators, economists and tlie competitive markets for 

generations. Columbia provided data showing that Residential usage has declined since the 

1990’s due to increased appliance efficiency and more efficient construction standards. CPA St. 

4 at 10. As a result of this decline in usage, coupled with the impact of higher BTU content from 

Marcellus Shale Gas, Columbia argued that it does not have a reasonable opportunity to earn its 

approved rate of return unless it recovers all of its base rate Distribution costs through a fixed 

charge. @. at 12-14; CPA St 1 at 7; CPA St. 2 at 34; CPA Exh. M E - - 3  at I ;  CPA St. 12 at 37- 

3 8. 

First, the issue of potential earnings erosion due to higher than average BTU content 

resulting from Marcellus Shale gas is addressed by the proposed Settlement, which provides that 

Columbia will bill in dekatherms (a reflection of BTU coiitent) rather than MCF going-forward. 

This eliminates any concern regarding the effect of BTU content on earnings, as customers will 

be billed for tlie heat content of gas delivered to their service area. This change also eliminates 

the need for a separate BTU-adjustment factor. OCA St. 2 at 10. 

Second, although natural gas distribution compaaies (NGDCs) have faced declining 

usages per customer due to increased appliance efficiencies and conservation for at least two 

decades, they continue to achieve earnings at high levels - with revenue generated largely from 

volumetric-based prices. The Value Line Group of natural gas utility 

companies has achieved average rates of return on common equity between 11 -2% and 12.8% for 

OCA St. 5 at 25. 

each year (averaging 12.0%) since 1999. Id. OCA witness Watkins explained: 
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These hi& earnings ire largely a result of cost savings froin 
technological advances, economies of scales due to mergers, and 
customer growth. 

- Id. The bottom line is that conservation or declining usage is not a new phenomenon arid its 

impact an revenues has been mitigated by other factors. 

Columbia argued that the utilities in the Value Line Group may employ fill or partial 

decoupling mechanisms, have different regulatory models or reflect unregulated business 

activities, thus affecting their earnings. CPA St. 112-R at 15-16. Mr. Watkins acknowledged the 

likelihood that some of the companies in the Value Line Group engage in riskier busiiiess 

activities. OCA St. 5-S at 17. The fact is, however, that all of the proxy companies used for fair 

rate of return purposes in this proceeding are included in the Value Line Group. & CPA St. 10 

at 4, 13. 

CPA witness Moul showed that Columbia’s earnings have ranged from 8.9% to 18.9% 

during the same period, which he asserted is an indication of Columbia’s bigher risk and need for 

a stabilizing rate design. CPA St. 110-R at 46. This data shows only that Columbia’s return 

varied more than the “typical” NGDC - it does not show the variability of each NGDC in the 

group. There is no information to show a correlation between earnings variability and rate 

design. The data does show, however, that Columbia’s average return since 1999, with largely 

volumetric Residential Distribution rates, is 13.1%, which is higher than the 12.0% average 

return for the Value Line Group as a whole. JcJ. 

In summary, Columbia’s situation is not sufficiently changed or unique to warrant the 

rejection of existing, efficient and fair pricing mechanisms. 
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7. Columbia’s Customer Cost Analysis Improperly Includes Indirect Costs 
and Should Be Rejected. 

Columbia conducted two customer cost analyses, which indicate that its monthly 

customer cost per Residential customer is $29.14 to $26.56. Columbia Exh. 111, Sch. 2 at 10, 

Sch. 3 at 10, CoIumbia does not recommend using these analyses to develop rates. As discussed 

in OTS witness Hubert’s testimony, the former analysis is based on Design Day and classifies 

Distribution Mains as partially customer-related and partially demand-related, “with the Deinand 

portion of Mains allocated to classes based on contributions to peak (design) day demand.” OTS 

St, 3 at 37. Both Mr. Hubert and OCA witness Watkins noted in their testimony that this 

Commission has consistently rejected studies that only reflect peak day demands without 

consideration of average demands, and has also rejected those studies that allocate a portion of 

Mains based on customer counts. OTS St. 3 at 37; OCA St. 5 at 5; Pa. P.U.C. v. National Fuel 

Gas Dist. Corp., 83 PaPTJC 262 (1994) WFGD 1994). The Commission’s position is correct 

because (1) customers connect to the Company’s system in order to meet their natural gas needs 

througliout the year and (2) the Company’s Mains are used each day of the year, making m u a l  

usage (throughput) a logical basis for cost assignment. See OCA St. 5 ai. 9 (discussing cost of 

service studies). Thus, the Company’s first customer cost analysis should not be given any 

weight in the Comission’s determination of an appropriate customer charge for Columbia. 

Coluunbia’s second customer cost analysis is based 011 the Peak & Average method. 

Columbia Exh. 1 11, Sch. 3 at 10. In making this calculation, however, Company witness 

Feingold has included costs beyond those direct customer costs that the Commissian bas f o h d  

should be included in the determination of the cuitomer charge. OCA St. 5 at 34; OTS St. 3 at 

43-45. The Commission has been clear that the customer charge should be designed to recover 

those costs that are directly associated with the metering and billing of residential customers. @. 
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In several base rate cases, the Commission has clearly defined what is included in the basic 

customer costs for determining the customer charge - (only) those costs which directly relate to 

the Company’s investment in services and meters as well as the operating expenses associated 

with meter reading, customer service, accounting and customer records and collections. Id.; ~ e e  

Pa. P.U.C. v. Metropolitan Edison Co., 60 PaPlJC 349 (1985); Pa. P.U.C. v. West Penn Power 

2 9  Co 59 PaPUC 552 (1985); Pa. P.U.C. v. West Penn Power Co., 1994 Pa. PUC LEXIS 144, 

*154. In a 1994 National Fuel Gas Distribution Company base rate proceeding, the Commission 

provided further guidance as follows: 

Commission precedent is clear that indirect customer costs are not 
properly included in the customer charge. Only those costs which 
represent items that the utility must have in place each month for 
each customer are ‘basic customer costs” which are properly 
recovered in the customer charge. 

NFGD 1994 at 37 1. 

As OTS witness Hubert explained, the Company’s calculation of the Residential 

customer costs includes far more than the direct costs identified by the Commission: 

As shown on Columbia Exhibit No. 1 11, Schedule 3, the Company 
has included operating and maintenance expenses related to 
distribution, customer accounts expenses, customer service and 
information expenses, sales expenses, administrative and general 
expenses, the depreciation expense, net salvage amortized, and 
return dollars and income taxes on customer-based rate base. 
Customer service and information expenses are broken down into 
supexirjsion expenses, customer assistance expenses, informational 
& instructional expenses, and miscellaneous customer service & 
information expense as can be seen on OTS Exhibit No. 3, 
Schedule 20. Sales expenses are also broken down into 
demonstration expenses, advertising expenses, and miscellaneous 
expenses. Uncollectible accounts expense and miscellaneous 
customer accounts expense can be found under the heading of 
customer accounts expenses. 

OTS St. 3 at 43-44. 
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Moreover, the customer charge indicated by Coliimbia’s Peak & Average customer 

analysis is well out of line with other customer charges approved by this Commission. A review 

of the ten current natural gas distribution company tariffs (with gross annual revenues in excess 

of $40 million) shows a range of $8.55 to $13.25.15 The Company’s calculated customer charge 

of $26.56 wouId be nearIy 200% higher than the highest customer charge approved for other 

large NGDCs. 

Consistent with the 2006 PPL Gas Utilities Corporation Order, which adopted OCA 

Witness Watkins’ customer cost methodology, Mr. Watkins also performed a Residential 

customer cost analysis in this case that is based only on direct customer costs, i.e., those costs 

that vary directly with customer connections. Pa. P.U.C. v. PPL Gas Util. COTP., 2007 Pa. PIJC 

LEXIS 2 (PPL Gas). As discussed above, Mr. Watltins’ analysis indicated that the Company’s 

direct customer cost monthly revenue requirement is $10.51 utilizing the OCA’S recommended 

cost of capital (6.88%) and $12.12 utilizing Columbia’s proposed cost of capital (8.74%), which 

is below the current customer charge of $12.25. OCA St. 5 at 34; OCA Exh. GAW-6. The OTS 

reached similar results following the PPL Gas customer cost analysis: a customer cost of $12.81 

using Columbia’s proposed cost of capital. OTS St. 3 at 45; OTS Exh. 3, Sch. 19. 

In light of these analyses, the OCA recommends maintaining the current customer charge 

of $12.25, OCA St. 5 at 34; OCA E&. GAW-6. Further, the OCA recommends that any 

--.- 
Is Ut31 Utilities, Inc. (UGI) has an $8.55 customer charge. XJGI Gas ‘IJtilities, Inc. Supp. 78 to Tariff Gas - Pa. 
P.1J.C. 5 at G4. A settlement establishing a $9.00 customer charge was approved by the Commission in 1995. Pa 
-- P.U.C. v. UGI UtilJnc. - Gas Division, Docket No. R-00953297, RD. at 6,53 (Aug, 17, 1995), adopted by Order 
(Aug. 31, 1995). Equitable Gas Co., LLC (Equitable) and UGI Pem Natural Gas, Inc. (PNG) have $13.25 customer 
charges. Pa. P.U.C. v. Emitable Gas Co., LLC, Docket No. R-2008-2029325, R.D. at 7 (Jan. 13,2009), adopted by 
Order (Feb. 26, 2009); Equitable Supp. 73 to Tariff Gas - Pa. P.U.C. 22 at 40; PNG Supp. 7 to Tariff Gas - Pa. 
P.U.C. 8 at 48. When a $1.75 acquisition adjustment credit expires at the end of UGI Central Perm Gas, Inc.’s 
current base rate case, Docket No. R-2010-2214415, the utility’s current $13.10 customer charge will increase by 
$1.75. Joint Application of UGI Util., h c .  and PPL Gas Util. Corn,., Docket No. A-2008-2034045, Order at 11 
(Aug. 21,2008); UGI Central Perm Gas, Inc., Supp. 51 to Tariff Gas -Pa. P.U.C. 3 at &(e), 17. 
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increase in the overall Residential revenue responsibility be collected from the volumetric usage 

charge. B. 
8. OTS’s Proposed Minimum Allowance Is Not Consistent with Commission 

Policy. 

OTS witness Hubert persuasively rejected the alleged benefits that Columbia argues will 

result from SFV rate design. OTS St. 3 at 48-49. He stated: 

The SFV rate design does not consider the fact that due to 
customers using more gas in the winter, more gas is delivered in 
the winter and, therefore, because of the nature of the business the 
Company should recover more of its costs in the winter. As for 
interclass subsidy, I believe the SFV rate design changes makes the 
intra-class subsidy worse not better. For example, under the 
current rate structure a residential customer in a small house that 
only uses gas for cooking and water heating pays $12.25 per month 
plus usage. Under the SFV rate design, this same customer would 
be charged $36.88 per month, and would pay the same monthly 
charge as a customer that lives in a very large house and uses gas 
for heating, cooking and water heating. Recovering the same costs 
fiom these two residential customers increases intra-class 
subsidies. The Company provided no guarantee or promise that an 
SFV rate design will reduce the frequency of rate cases. Many 
factors besides the average use per customer affect the frequency 
of rate filings, including new technology, lower operating expense, 
lower debt costs, lower gas costs (making natural gas more 
competitive) and the addition of new customers, which would tend 
to mitigate the need for rate cases. 

Mr. Hubert went on to conclude that: 

SFV pricing conflicts with important policy objectives and violates 
the principle of gradualism. Consumers will have difficulty 
accepting large up front price increases and low usage customers 
will feel as though they are being treated unfairly. In the process 
of removing the Company’s disincentive to offer energy efficiency 
programs, SFV pricing could discourage consumers from making 
energy efficiency investments because of the low volumetric rates. 

l G  As already noted, the proposed Settlement would increase revenue responsibility for the Residential class by 
$12.7 million. Section I, supra. 
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- Id.; see also OTS St. 3-S at 18-23. The OCA is in complete agreement with Mr. Hubert’s 

discussion of the inefficiency and unfairness of SFV rate design. Sections III.A.3-A.6, 

supra. For tlie same reasons, however, the OCA does not agree with Mi. Hubert’s 

recommendation to move toward SFV rate design by increasing the Residential customer charge 

from $12.25 to $19.90, to include a usage allowance of 2 MCF per month.17 OTS St. 3 at 50-51. 

The OCA submits that this movement toward SFV pricing is not in the public interest and is at 

odds with sound economic pricing policy. 

As discussed in Section IIT.A.7, supra, the OCA and OTS conducted similar customer 

cost analyses, whidi indicated very similar customer charges of $12.12 and $12.81, respectively, 

utilizing Columbia’s proposed cost of capital (8.74%). OCA St. 5 at 34; OTS St. 3 at 45. Based 

on this analysis, the OCA recommends maintaining the current customer charge of $12.25- Mr. 

Hubert recommended, instead, that a minimmn allowance be added to the customer charge in 

order to gradually increase the customer charge and provide more guaranteed revenue for 

Columbia. OTS St. 3 at 50. 

The OCA’S principal objection to the OTS’s proposed minimum allowance is that it 

results in higher customer charges and is a departure from Commission precedent on the costs to 

be recovered through customer charges. Having stated that, the OCA submits that creation of a 

minimum allowance i s  not consistent with the Commission policy, as evidenced by several 

Orders. In a 2004 electric case, the Commission rejected a proposal by PPL to create a miniinum 

allowance as follows: 

We agree with the ALJ’s disposition of this issue. We believe it is 
sound regulatory practice to consider the magnitude of an increase 

l7 It i s  the OCA’s understanding that, in its Main Brief, the OTS will recalculate the dollar value of the minimum 
usage amount based on the lesser revenue requirement agreed to in the proposed Settlement, which would produce 
something less than $19.90. The OCA opposes the creation of any minimum aIfowance, regardIess of its dolIar 
value, so its position is not affected by the update. 

--.. 
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in either the block rates or the customer charge when developing 
an appropriate rate design and gradualism plays ai important role 
in this design. We found no compelling reason to subsume the 
first 200 kwh of usage within the customer charge as suggested by 
PPI, and believe that the OCA’s recommendation for the customer 
charge properly reflected the concept of gradualism. 

-. P a  P.U.C. v. PPL Elec. Util. Corp., 237 PUR4th 419, 461 (PaPlJC 2004). In the underlying 

Recommended Decision, the ALJ agreed that no minimum allowance was warranted, noting the 

OCA’s argument that: 

Under this minimum bill, the customers would get no price signals 
for the usage of their first 200 kW. 

Pa. P.U.C. v. PPL Elec. Util. Corp., 2004 Pa. PUC LEXIS 41, “260. 

In a recent water case, the Commission directed the utility to eliminate minimum 

allowances in its next base rate case because the Company’s voluntary, gradual reduction in 

minimum allowances did not (‘represent the aggressive commitment to conservation that is 

needed.” Pa. P.U.C. v,Total Envtl. Solutions, Inc. - Treasure Lake Water Div. and Treasure 

-- Lake Wastewater Div., 103 PaPUC 110, 160-161 (2008). In that case, OTS agreed that the 

monthly water allowance should be eliminated so that the customer charge only reflects non- 

water-related costs such as billing and metering. u. at 160. The OTS argued further that 

elimination of the allowance “is consistent with the Commission’s concerns regarding water 

c~nservatian.’~ Id. (citing Pa. P.U.C. v. Emporium Water Co., 95 PaPTLJC 191, 208 PTJR4th 502 

(2001) (Emporium) and Pa. P.U.C. v. Lemont Water Co., 81 PaPUC 392 (1994)). h Emporium, 

the Commission directed the utility to reduce its current water allowances by one-half and to 

submit a zero-water-allowance customer charge rate design in its next rate case, reasoning that a 

zera-water-allowance customer charge encourages conservation by billing each customer 

directly for water use. 95 PaPUC 191 at 213,208 PUR4th 502 at 524. 
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Consistent with these decisions and with the Commission’s intention to encourage 

conservation through customer charges that reff ect only direct costs, the OCA recommends that 

the 07’s proposal to create a minimum allowance be rejected. Instead, the OCA submits that the 

current customer charge of $12.25 be continued. 

9. Conclusion 

For decades, this Commission has stated that fixed monthly customer charges should 

only include “direct costs.” In numerous cases, the Commission has rejected proposals of 

utilities to increase customer charges on the basis that, in addition to just direct costs, a portion of 

other Distribution costs should be included in the determination of customer charges. In this 

case, Columbia goes far beyond those attempts and proposes to recover Distribution costs 

through the customer charge. The OCA has established, however, that there is no basis to depart 

from traditional volumetric ratemaking, which is more economically efficient and fair to all 

R.esidentia1 customers. 

B. Columbia’s CAP-Plus Program Meets the DPW Directive, Complies with Federal 
Law and the State LIHEAP Plan, Is Just and Reasonable and in the Public 
Interest. 

1. Introduction and Background 

Since the late 198Os, Pennsylvania natural gas distribution companies and electric 

distribution companies have operated Customer Assistance Programs (CAP) that provide low 

income, payment troubled custoiners a discounted, affordable bill to help the customer retain 

utility service. Columbia offers such a program, referred to as the CAP-Plus Program. The 

affordable portion of the bill that the customer must pay is referred to as the “asked to pay 

arno~nt.” The portion of the bill that the CAP customer does not pay is often referred to as the 

“CAP credit’’ or “CAP shortfall” and is charged to other residential customers through the 
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utility’s rates, more specifically through the Universal Service Charge (USP) Rider. The CAP 

customer is not required to pay the total bill for the energy that the customer uses. The CAP 

customer is oiily asked to pay a portion of the bill while all other non-participating residential 

customers bear the cost of the remainder of that customer’s bill. 

Columbia’s CAP is one of the most well-established low income energy assistance 

programs in Pennsylvania. The Columbia CAP program currently serves over 25,000 customers 

at a cost to other Columbia Tesidential customers of approximately $30 million per year. In 

2009, non-participating residential customers paid, on average; $81 per year in CAP costs to 

support the program. 

This Commission’s CAP Policy Statement, and more specifically here, Columbia’s CAP 

I Program, has taken care to integrate the federal LJHEAP grants with the CAP to help siipport 

these programs and control the cost of the program. LIHEAP is a federally funded program that 

provides block grants to the states to use in providing assistance to low income households in 

meeting their heating needs. PCOC St. 1 at 5. Under both federal law and this Commission’s 

CAP Policy Statement., the combination of the taxpayer-funded LZHEAP program and the 

ratepayer-funded CAP program are to be used to improve the affordability of home energy to the 

eligible households in the most efficient manner. OCA St. 3-R at 5. In other words, both federal 

law and the CAP Policy Statement seek to integrate the LMEAP grants and the CAP program 

design to help improve the affordability of energy service. See 52 Pa. Code $69.265(9). 

In the CAP Policy Statement and through the long-standing CAP program design in 

Pennsylvania, the LIHEAP grant was traditionally applied to the CAP credit (the amount paid by 

non-participating customers) so as to reduce the amount of subsidy that other, non-participating 

customers were required to pay for the program. Pennsylvania’s CAP Policy Statement and 
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CAP program design provided a successful approach to integrating the LIHEAP grant and 

resulted in a great expansion of the assistance provided to low income households over the last 

two decades. Pentlsylvania’s model was also implemented in many other states, including 

Colorado, Zllinois, Nevada and Ohio. OCA St. 3-R at 36-46. This method of using the 

LIHEAP grant to offset the CAP credits was in place for nearly 20 years. 

In the summer of 2009, however, the Department of Public Welfare (DPW), the 

adnlinistrator of the federal LIHEAP program in Pennsylvania, issued a new policy directive 

affecting the integration of the LIHEAP grants and the utility sponsored CAP programs. DPW 

directed its LIWEAP vendors to apply T,I[IXEAP cash grants to CAP participants’ asked to pay 

amount on their bills. See Re: Customer Assistance Prosam Policy; Statement Susnension and 

Revision, Docket No. M-00920345, Order at 2 (Apr. 9,2010) (Suspension and Revision O m .  

DPW indicated that it would revoke vendor status for utilities that did not apply LIHEAP grants 

to CAP customers’ asked-to-pay amouuts.” u. at 1. 

As noted above, prior to DPW’s directive, the Colllxnission’s regulations required utilities 

to use the LIHEAP grant to reduce the CAP credits or shortfall - the difference between a CAP 

participant’s full bill at standard residential rates and the CAP participant’s percentage of income 

payment toward that bill. a. at 3. In response to DPW’s directive, the Commission issued an 

Order suspending two sections of its CAP Policy Statement so that utilities could coniply with. 

DPW’s directive to apply the LIHEAP grant to the asked to pay amount rather than the CAP 

credit. a. at 5. The sections suspended by the Suspension and Revision Order were: 

(ii) A LEIEAP or other energy assistance grant may not be 
substituted for a participant’s monthly payment. 

--.-- 

I’ The OCA continues to disagree with DPW’s policy directive and submits that this change in policy is not required 
by federal law. Nevertheless, since the change has been implemented, the issue presented in the prior proceeding at 
R-2009-2149262, and CAP Plus i s  the appropriate responsive program design to this new policy directive. 
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(iii) ‘ n e  LI$IEAP grant should be applied to reduce the amount of 
CAP credits. 

Suspension and Revision Order at 4. See also 52 Pa. Code 0 69.265(9)(ii) and (iii). 

The problem presented by the DPW directive is that the CAP program already sets the 

c ~ i s t o m e ~ ’ ~  bill at an affordable level using ratepayer subsidies. The DPW directive then requires 

that an additional subsidy - the LIHEAP grant - be applied to this affordable bill, which lowers 

the already affordable bill even further. Without a change in the program design, the DPW 

directive would result in an increase in bills of ratepayers who do not participate in CAP, 

including low income customers who are not participating in the program. As a result of this 

impact, the Commission strongly encouraged utilities to submit revised CAP plans that comply 

with DPW’s directive. Suspension and Revision Order at 5. 

DPW’s directive was addressed in Columbia’s 2010 base rate case at Docket No. R- 

2009-2149262. In that case, OCA witness Roger Colton recommended: 

Columbia adopt a CAP-plus program in response to the DPW 
directive. Through the CAP-plus approach, in addition to charging 
its traditional percentage of income payment, Columbia would add 
a charge to the bills of all CAP participants to generate a revenue 
stream equal to the total value of LEIEAP grants applied against 
the asked-to-pay amounts (rather than against the CAP shortfall). 

PCOC St. 1 at 18, reproducing OCA St. 4 at 24 (Docket No. R-2009-2149262). Importantly, all 

CAP customers would be charged the same “plus” amount. 

The parties to the 2010 base rate case agreed in the Joint Petition for Settlement that 

Columbia would implement a CAP-Plus program. See Pa. P.U.C. v. Columbia Gas of Pa., Inc., 

Docket No. R-2009-2149262, R.D. at 10,20 (July 19, 2010), adopted by Order (Aug. 18, 2010). 

Specifically, the parties to tlie 20 10 base rate settlement agreed: 
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f. Customer Assistance Program Matters: 

(3)  Columbia will adopt a CAP-plus program consistent with 
the CAP-plus program recommended by OCA witness Colton’s 
testimony (OCA Statement No. 4). The Company will work with 
the interested parties to develop and design interim changes to the 
CAP payments in time to request and required waiver of its 
approved universal service plan fram the Commission prior to the 
start. of -the 201 0-201 1 LIHEAP season. 

(4) If the federal LJHEAP office finds the Pennsylvania 
[DPW’s] construction of the federal statute to be in error, or if 
DPW rescinds its policy change for any other reason, Columbia 
will reinstate the process of using LIHEAP grants to reduce the 
CAP shortfall. 

_. Id. at 10. 

As noted above, under the CAP-Plus program, an asked to pay amount is determined for 

each CAP customer. The first step in determining the asked to pay amount is to select one of 

four payment options. Once the payment option is selected, a monthly amount is calculated for 

that option. Then, the Plus amount is added to arrive at the final asked to pay amount for Ihe 

customer. In this case, the Plus amount is $17 per month, and this same $17 is included in the 

monthly asked to pay amount for all CAP customers. PCOC St. 1 at 6-7. The Plus amount is 

determined by taking the total LHEAP receipts by Columbia for its CAP customers from the 

prior year and dividing that number by the total number of CAP participants. 

The rationale behind the CAP-Plus approach is explained by OCA witness Roger 

Colton” in the current proceeding as follows: 

-- -. I_- 

I’ Roger Colton is a principal o f  Fisher Sheehan & Colton, Public Finance and General Economics in Befmont, 
Massachusetts. He provides technical assistance to public utilities and primarily works on low income utility issues, 
Mr. Colton has devoted his professional career to helping public utilities, community-based organizations and state 
and local governments design, implement and evaluate energy assistance programs to help low income households 
better afford their home energy bills. He has been involved with the development of the vast majority of ratepayer- 
funded affordability programs in the nation. In fact, the federal LIHEAP ofice has contracted with Nr. Colton over 
the last fifteen years to develop particular information with respect to the integration of ratepayer-funded 
affordability programs and L m A P .  OCA St. 3 at 1-2, App. A; OCA St. 3-R at 2. 
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The CAP-Plus program is a mechanisni used by Pennsylvania 
utilities, and the PUC, to help control the costs of delivering rate 
affordability benefits through the Customer Assistance Program 
(“CAP”). Through the CAP-Plus program, utilities control the 
financial obligation on CAP non-participants by requiring an 
increased payment obligation fiom CAP participants as compared 
to the prior CAP program design. The participant payment 
obligation is what is referred to as the “asked-to-pay” amount. 

Given the current structure of CAP programs, the full bill incurred 
by CAP participants must be paid by either: (1) a participant 
payment; or (2) a non-participant payment (or a combination of the 
two). To the extent that participant payments increase, the 
required payment by non-participants decreases. In contrast, to the 
extent that participant payments decrease, the required payment by 
nowparticipants must increase to make up the difference. 

The primary objective of the CAP-Plus program is to reach a 
reasonable balance between the goal of providing affordable 
energy to CAP participants, the goal of providing affordable 
energy to low-income and near-low-income customers who are not 
CAP participants, and the goal of requiring only a reasonable 
subsidy from non-low-income customers. 

OCA St. 3-R at 9. 

The impact of the change in the DPW policy, and the failure to properly address that 

policy in the CAP design, was explained by OCA witness Coltan. Mr. Colton testified: 

The costs of the Columbia Gas CAP program are paid by lion-CAP 
residential ratepayers on a dollar-for-dollar basis. This means that 
even low-income customers pay the costs of CAP if they do not 
participate in CAP. Indeed, many low-income customers neither 
participate in CAP nor receive LIHEAP, but would still pay the 
costs of CAP. Tn addition, other customers are sufficiently low- 
income to lack the capacity to afford to pay their home energy 
bills, but are not so low-income as to qualify for energy assistance 
(either CAP or LIHEAP). These customers, too, pay for CAP. 
Finally, whether or not law-income, the dollars that CAP non- 
participants should pay for CAP must be kept at some reasonable 
level. 

OCA St. 3-R at 10. 
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Currently, Columbia’s non-participating residential customers, an average, paid $71 per 

year in CAP costs in 2008 and $81 per year in CAP costs in 2009. OCA St. 3-R at 10-1 1 .  If the 

CAP-Plus program had not been implemented, non-participating customers would have paid an 

additioizal $16 per year to support the program. OCA St. 3-R at 11. This represents a 20% 

increase in the annual CAP costs paid by non-participants over the 2009 cost. The impact on an 

overall basis would have been to increase the CAP support fiom non-participating residential 

customers by about $4.5 million per year. On the other hand, under the CAP-Plus program, CAP 

customers are being asked to pay an additional $17 per month, or $204 per year, towards their 

total energy bill. But when the LIHEAP grant is applied to this asked to pay amount, CAP 

customers receiving LIHEAP will actually pay Zcss than under Columbia’s prior CAP program 

design. Loolcing at the miniinum 1,NEAP benefit of $300 last year, a CAP customer receiving 

LIHEAP will actually be better-o€f by $96 under the CAP-Plus Program than under the prior 

Columbia CAP program. OCA St. 3-R at 12. In no case will a CAP participant receiving 

LIHEAP be worse off under the CAP-Plus program than under the original program design. The 

OCA acknowledges that CAP customers that do not apply for a LIHEAP grant or who do not 

assign the LIHEAP grant to Columbia will pay more under the CAP-Plus program. That 

outcome, however, is a result of the DPW policy directive. 

Even with the higher asked to pay amount under the CAP-Plus program, though, the 

percentage of a CAP customer’s income that goes toward the energy bill remains within {or very 

close to) the guidelines established by the Commission in its CAP Policy Statement. OCA St. 3- 

R at 14. That is, even if a CAP customer does not apply for LIHEAP, or does not assign the 

LIHEAP grant to Columbia, the customer’s asked to pay amount under the CAP-Plus program 
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will still be within, or very close to, the affordable percentages of incomes identified in the 

Commission’s CAP Policy Statement. OCA St. 3-R at 14; CPA St. 117-R at 11- 12. 

The CAP-Plus p~ogram implemented by Columbia as a response to the DPW directive is 

an essential element of the program that properly balances the interests of both CAP customers 

and non-participating residential customers in a manner that is targeted, reasonable and fully in 

compliance witli federal law?’ In this case, PCOC challenges the CAP-Plus program and would 

eliminate the Plus amount component of the asked to pay portion of the CAP customer’s bill. In 

essence, PCOC urges the Commission to ignore the impact on non-participating residential 

customers of the significant change in DPW policy regarding the integration of the LIHEAP 

grant with the CAP programs. PCOC argues that both federal law and public policy 

considerations support a Commission decision to disregard the impact of the DPW directive on 

noli-CAP customers and to reduce the affordable bills of CAP customers even further. As much 

as the OCA would have preferred to continue all aspects of the prior program design, including 

the application of the federal LIHEAP grant to the CAP credits rather than the asked to pay 

amount, DPW has persisted in its new policy (which has not been adopted in any other state), 

and the Cornmission cannot simply ignore this sea change in progxam integration or cost 

consequences for the residential customers who pay for 100% of the costs of this program, 

including low income non-CAP customers. 

As will be detailed below, the PCOC criticisms of the CAP-Plus program are without 

merit and legally unsustainable. PCOC’s call to eliminate the Plus amount and ignore the impact 

ofthe change in DPW’s policy would result in the affordable bill provided to the CAP customer 

being reduced even further, and in fact to zero in some Instances. And, it would result in the 

’* As will be discussed in Section III.B.4, the OCA recommends one slight modification to the CAP Plus program to 
ensure that the “Plus amount” does not get out of line with the LIHEAP appropriation to the Commonwealth so tliat 
the integration of the benefits remains consistent. 
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costs of the program increasing to all other residential customers. This result has clearly been 

rejected by the Commission as a proper way to integrate the new DPW directive regarding 

LIHEAP into the CAP program design. generallv Suspension and Revision O&. PCOC’s 

positions must be rejected and the CAP-PIus program shouId be affirmed by the Coinmission. 

2. - The CAP-Plus Program Meets The-DPW Directive In A Manner That 
- Complies With Federal Law. 

As noted, Columbia has operated a CAP program for decades with the goal of assisting 

low income, payment troubled customers to afford their natural gas service. Under Columbia’s 

program, the CAP customer is asked to pay a portion of their total natural gas bill. The portion 

that the customer must pay is referred to as the “asked to pay amount.” Under the CAP-Plus 

program, Columbia determines the asked to pay amount by first selecting one of four payment 

options. The payment options are: 1) a percentage of income plan (PJPP); 2) the average of the 

customer’s last I 2  months of payments; 3 )  a discounted bill equal to 50% of the customer’s 

Budget Billing amount; or 4) a discounted bill equal to75% of the customer’s Budget Billing 

amount (for selected seniors). OCA St. 3-R at 17. To these amounts, Columbia adds a “Plus 

amount” to arrive at the final asked to pay amount for the CAP customer. At this time, the Plus 

amount is $17 per month, and the same $17 per month is included in all CAP customers’ asked 

to pay amounts. If a CAP customer receives a federal L,IHEAP cash grant during the winter 

heating season, that grant is applied to the customer’s asked to pay amount, thus reducing the 

amount that the CAP customer remits to Columbia. 

In this case, PCOC has challenged Columbia’s approved CAP-Plus program and seeks to 

eliminate the Plus component of the asked to pay amount. PCOC’s arguments regarding the 

CAP-Plus are two-fold. PCOC asserts that: (1) the program does not comply with federal law 

and Pennsylvania’s LEfEAP State Plan far 2010-201 1 and (2) &om a public policy perspective, 
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the program is Bawed. & PCOC St. 1 at 2-3. Based on these concerns, PCOC asserts that 

Columbia’s universal service rates under the CAP-Plus program are not just and reasonable. a. 
at 20. The OCA submits that PCOC’s criticisms of the CAP-Plus program are without merit and 

must be dismissed. The CAP-Plus program fully complies with federal and state law, and 

reasonably addresses the significant change in DPW policy regarding the integration of the 

LIHEAP grant and ratepayer-funded Customer Assistance Programs operated by Pennsylvania’s 

regulated distribution utilities. 

a. Introduction 

The federal LIHEAP program is administered by the Energy Assistance Division of the 

Administration for Children and Families (ACF) of the US. Department of Health and Human 

Services (HHS). For many years, the federal LIHEAP office has devoted attention to the issue of 

the integration of the federal LIHEAP effort with ratepayer-funded energy affordability 

programs such as CAP. As OCA witness Colton explained in his testimony, Mr. Colton has 

worked closely with the federal LIHEAP office on these efforts, botli chairing some of these 

efforts and preparing handbooks and workbooks on integration issues. OCA St. 3-R at 3. 

There are two primary reasons for the focus of efforts to integrate and coordinate energy 

affordability programs. First, “Assurance Four” o f  the federal LLHEAP statute requires states 

each year to integrate LIHEAP with other state and federal programs where appropriate. 42 

U.S.C. 5 2605(b)(4). The LIHEAP statute provides that the chief executive officer of each state 

shall certify that the state agrees to “coordinate its activities under this title with similar and 

related programs administered by the Federal Government and such State, particularly low- 

income energy-related programs , . ..“ OCA St. 3-R at 4-5. Second, pursuant to the federal 



Government Performance and Results Act of 1993 (GPRA), all federal agencies are to focus on 

“results” rather than activities. 103 P.L. 62 $2(b)(3). According to OCA witness Colton: 

Under GPRA, ‘a focus on results, as envisioned by the Results Act, 
implies that federal programs contributing to the same or similar 
results should be closely coordinated to ensure that goals are 
consistent and that, where appropriate, program efforts are 
mutually reinforcing. ’ Having agencies coordinate efforts with 
related strategic or perfomiance goals is a specific purpose behind 
the GPRA. According to the federal General Accounting Office 
(“GAO”): 

Coordination among federal prograps with related 
responsibilities is essential to efficiently and 
effectively meet national concerns. Uncoordinated 
program efforts can waste scarce funds, confuse and 
frustrate program customers, and limit the overall 
effectiveness of the federal effort. A focus on 
results, as envisioned by the Results Act, implies 
that federal programs contributing to the same or 
siniilar results should be closely coordinated to 
ensure that goals are consistent and that, where 
appropriate, program efforts are mutually 
reinforcing. 

The rationales stated in this GAO review of the need for 
integration efforts are particularly appropriate to remember in 
considering the Columbia Gas CAP-Plus program. There is a need 
to ‘efficiently’ meet national concerns; there is a need to avoid the 
‘waste [of3 scarce funds;’ there is a need to ensure that ‘program 
efforts are mutually reinforcing. ’ 

OCA St. 3-R at 3-4.O;ootnotes omitted). 

Since their inception, Pennsylvania’s Customer Assistance Programs have integrated tlie 

LIHEAP grant in the program design to achieve a program that efficiently utilizes resoiuces to 

improve the affordability of the energy bill for low income, payment-troubled customers. mien 

DPW issued its directive that changed the manner in which the LIHEAP grant cauld be 

integrated with die CAP, it was necessary to modify the program design to continue to ensure the 

efficient use of the scarce resources and to ensure that the program efforts were “mutually 
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reinforcing” in achieving the goal of improving affordability of the energy bill. Mr. Colton 

explained: 

The Columbia Gas CAP program is not to be implemented in 
isolation of LLHEAP. That has never been the approach of the 
PUC. Nor is it consistent with principles goveining the LINEAP 
program. Rather than insisting that CAP be implemented without 
consideration of LIHEAP, the CAP and LIHEAP programs should 
be “closely coordinated.” The programs should be designed and 
delivered in a way to ensure that they are “mutually reinforcing.” 

OCA St. 3-R at 8. 

While the federa1 and state programs must be mutually reinforcing, it is important to note 

that the scope of concern of ACF/HHS and DPW, as the LIHEAP coordinator, in administering 

LIHEAP is narrower than the scope of concern of this Commission in administering CAP. As 

explained by OCA witness Colton: 

The concern of ACF/HHS and DPW is exclusively with the impact 
that LIHEAP program benefits have on LIHEAP recipients. 
Moreover, the concern of ACFEIE3S and DPW is exclusively with 
the affordability of heating service during the heating season. In 
contrast, the concern of the PUC is much broader. The PUC is 
concerned with the affordability of home energy both to CAP 
participants who receive LIHEAP and those that do not. As 
importantly, the PUC is concerned with the continuing 
affordability of home energy to low-income customers who might 
be income-qualified for LIIiEAP, but who (for whatever reason) 
do not apply for and receive it. Equally importantly, the PUC must 
be concerned with all residential customers, including those who 
are a income-qualified for either LIFIEAP CAP but 
nonetlieless still do not have sufficient household resources to be 
able to pay their home energy bills in a fill1 and timely fashion. 

OCA St. 3-R at 5-6. Consequently, while ACF/HHS and DPW may determine how to apply 

LIHEAT benefits, it is this Commission that sets the amount of CAP customers’ bills that it finds 

to be reasonable and affordable. 



The OCA submits that Columbia’s CAP-Plus program achieves the goals of both federal 

and state law. The program improves the affordability of the low income hotisehold’s energy 

bill, it properly integrates the TJHEAP grant in the program design, and it does not unduly 

burden non-participating residential customers with excessive or unnecessary costs. In contrast, 

tlie proposal of PCOC to eliiiiiiiate the Plus component and still apply the LlHEAP gant  to the 

asked to pay amount is not reasonable nor is it fair. OCA witness Colton testified: 

The proposal advanced by Mr. Bertocci, even if it increases the 
affordability of home energy to LLHEAP customers who are also 
CAP participants, generates a detrimental impact on LIHEAP 
customers who are rzot participants in CAP, as well as a 
detrimental impact on all other poor and near-poor customers that 
do not participate in LIHEAP. Mr. Bertocci’s proposal also 
generates a detrimental impact on all other residential ratepayers. 
While ACFIHHS and DPW, as administrators of the LIHEAP 
program, need not concern themselves with these other residential 
customer populatioiis that do not participate in LIHEAP, the PTJC 
does not have that luxury. This seeming conflict, however, is not 
irreconcilable. The reconciliation of these competing interests 
occurs through continuing tlie CAP-Plus program that the PUC 
already approved for Columbia Gas (in 2010) along with those 
CAP-Plus programs approved for other Pennsylvania utilities. 

OCA St. 3-R at 8. 

As will be discussed in more detail below, the Columbia CAP-Plus program provides a 

reasonable, measured response to the change in DPW’s directive regarding the integration of the 

LIHEAP benefits with the ratepayer-finded CAP program. The CAP-Plus program meets all 

legal and statutory requirements and is well within this Commission’s jurisdiction to both 

approve and implement. The OCA submits that Columbia’s CAP-Plus program should be 

affirmed and continued. 

54 



b. CAP-Plus Does Not Treat LIHEAP as a Resource Nor Does It 
-- Adverse&Treat LHEAP Recipients. 

1. Introduction 

PCQC witness Philip Bei-tocci asserted that the CAP-Plus prograni violates federal law 

because (1) CAP-Plus considers LIHEAP as a resource of tlie household and (2) CAP-Plus 

discriminates against LII-TEAP recipients because the program adversely treats those customers 

due to their participation in, or eligibility to participate in, LIHEAP. PCQC St. 1 at 15-17. 

These statutory arguments are finidamentally flawed and must be rejected. 

As an initial matter, the underlying premise of PCOC witness Bertocci’s argument is that 

this Commission does not have tlie authority to modi@, or even establish, tlie payment 

responsibility of CAP participants. ‘]kat is, Mr. Rertocci argues that this Commission is without 

authority to set the “asked to pay amount” for CAP customers to control the cost impacts of CAP 

on program non-participants because to do so would result in LAHEAP “subsidizing” the CAP 

program. OCA St. 3-R at 16. The OCA respectfully submits that this underlying premise is 

fundamentally flawed and improperly colors the remainder of Mr. Bertocci’s analysis. OCA 

witness Colton identified this fundamental error in PCOC’s statutory analysis: 

Even if the DPW may have the authority under tlie federal 
LIHEAP statute to dictate that LIHEAP be applied only against a 
low-income customer’s asked-to-pay amount, it is the PUC, not the 
DPW, that has the authority to define what the asked-to-pay 
amount is in tilie first instance. The DPW does not, by virtue of its 
distribution of LIHEAP benefits, gain authority over determining 
the design or level of the bills that low-income customers are 
asked-to-pay. 

OCA St. 3-R at 17. 

It is important to recognize that under a CAP program, a low income customer is not 

asked to pay their entire utility bill, but is only asked to pay a portion of that utility bill. The 



amount of the bill that the CAP customer must pay is determined through the program design 

and approved by the Commission. In the CAP-Plus model, the frnal asked to pay amount for all 

CAP customers includes a Plus amount, in this case an amount of $17 per month. The greatest 

complaint of PCOC seems to be that in determining the Plus component of the final asked to pay 

amount, the CAP-Plus model uses the total LIHEAP receipts by Columbia for its CAP customers 

fiom the pi-ior year. Using the total LIHEAP receipts from the prior year tries to narrowly target 

the change in the method of integrating LIHEAP into the CAP program occasioned by the 

change in DPW’s directive so that the balance between participating and non-participating 

customers that has been achieved over the 25 years of program operation can best be maintained. 

The Commission, however, could set the asked to pay amount in any reasonable manner it so 

chooses to ensure the proper control of the costs of the CAP. OCA witness Colton provided 

some examples of actions withm the Comrnission’s authority as it regards the four options that 

Columbia uses in its program: 

In response to the DPW directive, the PUC could, within its 
regulatory authority, direct CGPA: 

h Option 1: to use an “affordability range” of 10 -- 
15% rather than 7 - 9%; 

P Option 2: base b i b  on 1 10% of the average of the 
last 12 months of payments (rather than on 100% of 
the average of the last 12 months); 

P Option 3: set the discounted bill equal to 60% of the 
customer’s Budget Bill, rather than equal to 50% of 
the Budget Bill; 

h Option 4: set the discounted bill equal to 85% of the 
customer’s Budget Bill, rather than equal to 75% of 
the Budget Bill. 

If any of these decisions were made, even if calculated to have a 
fiscal impact to offset the increased costs caused by 
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implementation of the DPW directive, the DPW would have no 
authority to override the PlJC decision by asserting that the PUC’s 
change in the asked-to-pay amount resulted in LIHEAP 
“subsidizing CAP .’, 

OCA St. 3-R at 17-1 8. OCA witness Colton further explained some Coinmission options: 

The Coinmission might decide to increase the minimum payment 
amount. The Commission might reduce the CAP credit ceiling. 
The Commission might impose budget ceilings on CAP costs 
(either on an aggregate basis or on a per unit of gas basis). The 
Cormnission might impose limits on the number of customers 
allowed to participate in CAP. In none of these cases, even if done 
to control overall CAP costs in light of higher CAP costs 
attributable to complying with the DPW directive, would DPW 
have a legitimate basis to argue that the Commission lacked 
decision-making authority to control CAP costs because to do so 
would result in “1,IHEAP subsidizing CAP.” 

* * *  

I merely note that they are azI alternative mechanisms that the PXJC 
might have available to accomplish the same objective as would be 
accomplished by adopting CAP-Plus, to control CAP costs in light 
of the increased costs associated with the implementation of the 
DPW directive. If the PUC has the authority to increase CAP 
asked-to-pay amounts by increasing the percentage of income 
payment by some percentage of the PTTC’s choosing, it must also 
have the authority to do the same thing by increasing the asked-to- 
pay amount by a specified dollar mount instead. If the PUC has 
the authority to increase CAP asked-to-pay amounts by decreasing 
the bill discount by some percentage of the PUC’s choosing, it 
must also have the authority to do the same thing by defining the 
decreased discount in dollar terms instead. Even if DPW has the 
authority to dictate that LIHEAP be applied against the asked-to- 
pay amount under the LIHEAP statute, that authority does not give 
DPW the authority to define what the asked-to-pay amount should 
be in the first instance. 

OCA St. 3-R at 18-19. 

The LIHEAP statute does not require the Chmnission to set the level of the asked to pay 

amount for CAP customers at a specified amoimnt; it does not require the Coinrnissioii to 

establish a specific level of affordability that must be attained by a ratepayer-funded program; 
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and it does not establish a specific level of ratepayer funding for such programs. When the 

LTHEAP stafxte is properly viewed, the fkdamental flaws in the PCOC analysis become 

apparent. 

.. 
11. &CAP-Plus P r o a m  Does Not Treat the LIHEAP &ant 

as a Resource. 

PCOC’s first argument is that the CAP-Plus model treats a customer’s LIHEAP grant as a 

“ r e ~ ~ ~ r ~ e ~ ’  and thus, is inconsistent with. federal law that precludes such treatment. PCQC 

witness Bertocci argued that Columbia does SO because it uses the total amount of LIHEAP cash 

grants the Company received in the prior year for its CAP customers when calculating the Plus 

amount. PCOC St. 1 at 7. As noted above, the use o f  the total L1HEA.P receipts to establish the 

Plus amount is simply one of many approaches the Commission could use to determine Uie final 

asked to pay amount. The use of total LIHEAP receipts for CAP customers, however, better 

ensures that the balance that was achieved between participants and non-participants in the prior 

program design, where the LIHEAP grant was applied to the CAP credits, is maintained. Any 

other proxy could be used to establish the asked to pay amount if the Commission determined 

this to be appropriate and necessary. 

IJse of the total LIHEAP receipts, though, does not treat the individual LIHEAP grant as 

a resource, contrary to PCOC’s argument. The LIHEAP statute states: 

the amount of any home energy assistance payments or allowances 
provided directly to, or indirectly for the benefit of, an eligible 
household under this title shall not be considered income or 
resources of such household (or any member thereof) for any 
purpose under any Federal or State law, including any law relating 
to taxation, food stamps, public assistance, or welfare programs. 

42 U.S.C. 8 2605(f)( 1). 



As OCA witness Colton pointed out, the CAP program is not a “public assistance or 

welfare program.” Rather, it is an alternative utility payment plan under which a utility provides 

a bill to a customer at less than the standard residential bill or rate in exchange for the customer 

making fbll and timely payment of this lower amount. OCA St. 3-R at 21. But even if the 

LIHEAP statute arguably couId be applied to the CAP program, the statute only prohibits 

consideration of the amount of the LIHEAP grant to a specific household. The statute does not 

prohibit consideration of the amount of LIHEAP grants in the aggregate that are available for 

integration with the design of the state program. Mr. Colton summarized the impact of the 

LIhEAP statute if it were applicable to the CAP as foXXows: 

What the federal LIHEAP statute does is to prohibit the PUC fiom 
decreasing the CAP benefits provided to a specific household 
based upon the mount of any home energy assistance payments 
which that hausehoZd receives. Under the statute, the rule quite 
simply is that a state may not give a person receiving L,LWEAP less 
aid than it would grant a person who is otherwise similarly situated 
but who is not receiving LLI-JEAP. The Columbia Gas CAP-Plus 
program does not fall afoul of this prohibition. CAP participants 
receiving LIHEAP, and CAP participants receiving LIHEAP, 
are treated identically if they are otherwise similarly situated. 

OCA St. 3-R at 22. 

In the CAP-Plus program, the amount of assistance that a speczpc household receives is 

not considered in the determination of the asked to pay amount. Nor does the Plus amount 

change based on whether or not the customer receives a LIHEAP grant. OCA witness Colton 

explained why PCOC’s claim to the contrary is unfounded as follows: 

The ‘cplus” amount imposed as an additional CAP payment is 
innrelated to the amount of LIHEAP received by any given CAP 
participant, as well as unrelated to whether or not a CAP 
participant receives LIHEAP at all. A CAP participant receiving 
$100 in LIHEAP benefits is billed the same ccplus” amount as the 
CAP participants receiving $500 in LHEAP benefits. A CAP 
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participant receiving p z  LIHEAP benefits (i.e., is a LIHEAP non- 
recipient) i s  billed the same “plus” amount as the CAP participant 
who receives a $500 benefit. h each case, the CAP participant, to 
the extent that he or she receives LIHEAP (if at all), would apply 
that LIHEAP benefit against his or her asked-to-pay amount. The 
asked-to-pay amount, however, does not change based on whether 
or not a LEEAP benefit is received, or based on what the level of 
that benefit (if any) might be. 

OCA St. 3-R at 22-23. 

The LIHEAP grant is never treated as a resource under the CAP-Plus program that would 

change the amount that a specific LIHEAP recipient is asked to pay. The CAP customer can 

apply for LIHEAP and assign the grant to Cohrmbia, apply for LIHEAP and assign the grant to a 

different energy provider, or not apply for LIHEAF at all. Under a11 three circumstances that 

CAP customer is treated identically‘in that the CAP-Plus amount would be the same, the asked to 

pay amount would be the same (if their bills were otherwise identical), and the forgiveness of 

pre-program arrears would be the same. OCA St. 3-R at 23. It is abundantly clear that the CAP- 

Plus program does not treat LIHEAP as a resource 01 otherwise violate the federal law. 

iii. The CAP-Plus Promain Does. Not Adversely Treat 
LMEAP Recipients. 

PCOC also argues that the CAP-Plus prograni adversely treats LTHEAP recipients 

contrary to the requirements of the federal LlHEAP statute. PCOC reaches this conclusion by 

trying to find differences in the charges between CAP and non-CAP low income customers, and 

differences in the amounts that CAP customers ultimately pay if they are eligible for a LIHEAP 

grant but do not receive one. These arguments are unfounded. 

The LTHEAP statute states: “no household receiving assistance under this title will be 

treated adversely because of such assistance under applicable provisions of State law or public 

regulatory requirements.” 42 U.S.C. § 860S(b)(7). OCA witness Colton made three 
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observations wit11 regard to this language. First, the statute applies to persons receiving 

assistance and not to all persons eligible to receive assistance. Second, this section stands for the 

proposition that a customer receiving assistance cannot bear an obligation that is not imposed on 

a person not receiving LTNEAP. And third, the statute requires a causal connection between the 

receipt of L,IHEAP and the adverse treatment. OCA St. 3-R at 25. The Columbia CAP-Plus 

program does not run afoul of any of these prohibitions. 

Under its CAP-Plus program, Columbia treats CAP/LIHEAP recipients exactly the same 

as non-CAP/LIHEAP recipients, and it treats CAP/LIHEAP recipients exactly the same as it 

treats CAP/non-LIHEAP recipients. Turning first to CAP participants, as demonstrated in the 

chart below, CAP participants are treated the same whether they obtain LIHEAP or not either 

CAP Participant 

1 

-- 

2 

3 

4 

this year or in the past: 
-_____ 

Received LJHEAP Received LMEAP 
“this year”? “last year” 

Yes Yes 

-1_.1111_ 

No No 
_ _ _ . ~ -  

N O  Yes 

Yes No 

CAP-Plus. Amount 

$17/month 

$17/month 
--__- 

$I 7/month 

$17/month 

OCA St. 3-R at 27. This chart clearly shows that all CAP customers are treated the same and 

therefore, none are treated adversely. 

Within the CAP-Plus program, there is no different treatment for a customer based on 

whether or not the customer receives LIHEAP. OCA witness Colton surnrnarized: 

61 



P The asked-to-pay amount is calculated in an identical fashion 
for LII-IEAP recipients and LIHEAP non-recipients under CAP- 
Plus; 

> The selection of the Payment Option is determined in an 
identical fashion for LdHEAP recipients and LIHEAP non- 
recipients under CAP--Plus; 

P The grant of arrearage forgiveness is determined in ail identical 
fashion €or LIHEAP recipients and LII-IEAP non-recipients under 
CAP-Plus; 

> The posting of customer payments and LIHEAP payments 
against “CAP bills” is perfoxmed in the identical fashion for 
LIHEAP recipients and LIHEAP non-recipients; 

OCA St. 3-R at 30. Under Columbia’s CAP-Plus, LIHEAP recipients have 110 burden or 

obligation under CAP-Plus that is in addition to, or different from, LIHEAP non-recipients. 

Similarly, LIHEAP non-recipients have no benefit conferred upon them that is not equally 

available to and conferred upon LLM[EAP recipients. There is no adverse impact from receiving a 

LIHEAP grant under Columbia’s program. Indeed, there is only a benefit for the CAP 

participant in receiving the LMEAP grant as it is now used to reduce the asked to pay amount, 

thus lowering the recipient’s ultimate payment to Columbia. 

PCOC also attempts to claim an adverse treatment of CAP LIHEAP recipients by 

comparing CAP LIHEAP recipients to non-CAP LIHEAP recipients. The gravamen of the 

PCOC argument is that if a Plus amount is added to the asked to pay amount of a CAP customer, 

it must also be added to the bill of a non-CAP customer receiving LIHEAP. PCOC St. 1-SR at 

15-16. This comparison is flawed for at least two reasons. First, the Plus amount is added to all 

CAP customers’ bills, not just LIHEAP recipients. Singling out only non-CAP LIHEAP 
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recipients as Mr. Bei-tocci suggests would actually discriminate against those customers for 

receiving LIHEAP.~’ 

More fimdarnentally, PCOC overloolcs the fact that the non-CAP customer is already 

paying their total monthly energy bill whde the CAP customer is only being asked to pay a 

portioiz of the total energy bill. The CAP-Plus pro&am is simply deteimining the portion of the 

bill that the CAP customer is asked to pay. In this instance, the formula for determining the final 

asked to pay amount for CAP customers adds $17 per month to the payment option selected. It 

is abundantly clear that there is no need to add an additional $17 per month to a full bill under 

the LIHEAP statute. The CAP/LIHEAP customer and the non-CAFVLIIIEAP customers are not 

similarly situated for purposes of the comparison that PCOC seeks to make. 

Even so, however, there is no difference in the way the customers are treated witli respect 

to the LII-IEAP grant. Columbia applies the entire 1,IHEAP grant to each customer’s asked-to- 

pay amount, whether that is the full bill or the discounted bill. OCA St. 3-R at 25-26. For the 

CAP participant, the asked to pay amount is a hnction of the CAP program design, not LIHEAP 

participation. For the non-CAP customer, the asked to pay amount is the total energy bill for the 

month and is not a hnctiou of LBEAP participation. OCA St. 3-R at 26. For both CAP and 

non-CAP customers, the LUHEAP grant is applied to the customer’s payment responsibility to 

reduce that payment obligation. Additionally, under the Columbia CAP-Plus program, the 

LIHEAP benefits are posted to each customer’s bill in the same way that any other external bill 

payment assistance is applied. There is no difference in the treatment of 

CAP/LIHEAP recipients as compared to non-C APILIHEAP recipients. 

@. at 26. 

’* It must also be remembered that the non-CAP LINE@ recipients are paying the Universal Service Program Rider 
and are thus, paying the costs of the program for the CAP customers. 
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PCOC’s argument that the CAP-Plus program adversely treats L,IHEAP recipients cannot 

be supported. The CAP-Plus program treats all LJHEAP recipients the same, particularly as it 

concerns the application of the LIHEAP grant to the payment obligation. CAP-Plus does not 

violate any federal statutory prohibitions regarding the treatment of L,IHEAP recipients. 

iv. The Information Memoand DPW Letters Do Not Support 
-- PCOC’s Argument. 

PCOC also attempts to rely on three documents to support its position regarding the 

Columbia CAP-Plus program. First, it references an Information Memorandum (LHEAP-IM- 

2010-13) issued by the federal LIHEAP Ofice regarding “XJse of LIHEAP Funds Coordinated 

with Vendor Assistance Programs.” PCOC St. 1 at 15-16 Second, PCOC relies on a Letter 

from DPW regarding the universal service program proposed by Philadelphia Gas Works. @. at 

16- 17. Third, PCOC points to a DPW letter authored by Philip E. Abramats and submitted to the 

Secretary of the Commission an June 3, 2011.22 None of these documents can be used to 

overtrm the validity of the Columbia CAP-Plus program. 

Turning first to the Information Memorandum (IM), it is important to note that the IM 

was considering a program design that preceded the development of the CAP-Plus Progrh .  The 

CAP-Plus is a different program than that under consideration when the IM was issued. OCA St. 

3-R at 35-36. The N has no applicability to the CAP-.Plus program. Moreover, as OCA 

witness CoIton discussed, the PennsyIvania DPW is the only state agency in the Nation that 

reached the conclusions forwarded by PCOC witness Bertocci regarding the applicability of the 

IM to percentage of income plans such as the Pennsylvania CAPS. Mr. Colton testified: 
____..__-- I 

22 ALJ Dunderdale took notice of this DPW letter pursuant to 52 Pa. Code 9 5.408 at hearings in th is matter. 
However, the ALJ made clear that she was not allowing the letter into the record “for the truth of the facts stated 
there&” Tr. 130. Instead, the ALJ took notice of the fact that DPW submitted a letter to the Secretary of the 
Commission and. that the letter proffers a legal conclusion that Columbia’s CAP Plus program is impemiissible 
under federal law and makes a statement that DPW is considering withdrawing Columbia’s LIE-IEAP vendor status. 
Tr. 129-30. 
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The Pennsylvania DPW mntinues to stand alone amongst state 
LIHEAP offices in reaching the conclusions that it has reached 
regarding the interaction between ratepayer-funded rate 
affordability programs and LIHEAP. Every percentage of income 
plan with which I have worked throughout the nation applies the 
LIHEAP grant to the shortfall between the percentage of income 
payment and the bill at standard residential rates so that, in 
combination, the ratepayer-fimded program and LlHEAP grant 
will reduce the program participant’s bill to an affordable 
percentage of income. This is the program design that was used in 
Pennsylvania for all PPPs for the last 25 years until this PA DPW 
directive. Only in Pennsylvania has the state LIHEAP office 
asserted that ratepayer funds must be used to reduce the client bill 
to an affordable percentage of income with LJHEAP benefits 
providing an additional home energy bill payment to reduce the 
bill payment even further. 

OCA St. 3-R at 35. (See OCA St. 3-R at 36-46 for a discussion of four states that continue to 

utilize the program design that Columbia and Pennsylvania previously employed). The TM 

simply has no relevance, though, to the consideration of Columbia’s CAP-Plus program. 

DPW’s L,etter regarding the PGW program is also inapposite to the Commission’s 

consideration of the Columbia CAP-Plus program. While not at all’ agreeing with DPW’s 

analysis or conclusions regarding PGW’s program, OCA witness Colton highlighted the 

following distinctions between the two programs: 

k Columbia Gas does not add a dollar amount “to reff ect the 
fact that these customers will either receive a LIHEAP Cash Grant 
or will be eligible to receive a LIHEAP Cash Grant. . .” (DPW 
PGW Letter, at 2); 

P Columbia Gas does not “subtract the whole LUE-IEAP 
benefit [or] subtract any part of &at benefit, however estimated. . 
.” (DPW PGW Letter, at 2). 

> Columbia Gas does not “add a LlHEAP Cash Adjustment 
to the bills of [CAP] heating customers to reflect the fact that these 
customers will either receive a LIHEAP Cash Grant or will be 
eligible to receive a LIHEAP Cash Grant. , ? ”  (DPW PGW Letter, 
at 3); 
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P Columbia Gas does not add a bill adjustment “which [isJ 
projected for each customer as a proportion of hisilier eligible grant 
according to the LIIJEAP benefits table. . .” (DPW PGW Letter, at 
3).; and 

P Columbia Gas does not “propose larger dollar increases in 
the asked-to-pay amount above existing levels for the poorer 
LIHEAP recipients who receive the largest amowit. . .” (DPW 
EGW Letter, at 3). 

In addition to this fundamental structural difference between the 
PGW proposal and the Columbia Gas program, neither does 
CoIurnbia Gas divide the I.,IHEAP Cash Grant into equal monthly 
installments to apply to budget billing amounts (DPW PGW Letter, 
at 3). 

OCA St. 3-R at 49-50. The DPW PGW Letter cannot be used to form any conclusions regarding 

the Columbia CAP-Plus program. 

Late in the proceeding, after an Application for Subpoena, DPW provided a Letter to 

Secretary Chiavetta in lieu of appearing pursuant to a subpoena requested by PCOC regarding 

the Columbia CAP-Plus Program. However, as expIained above, the ALJ admitted this Letter 

conditionally. The condition is that it is not admitted not for the truth of the matter asserted. The 

DPW Letter regarding Columbia’s CAP-Plus program cannot support any conclusion regarding 

the Columbia program. Initially7 it must be noted that the author of the Letter acknowledges that 

he has not reviewed Columbia’s CAP-Plus model and is not familiar with that model. This is in 

direct contrast to OCA witness Colton, an attorney and nationally recognized expert regarding 

CAP programs and the federal LIHEAP program, who thoroughly analyzed the program as well 

as state and federal law. Second, the DPW Letter appears to rely on incorrect assumptions about 

the Columbia CAP-Plus program. In OCA St. 3-SR, Schedule RDC-1SR7 OCA witness Colton 

provides a statement of facts about the Columbia program that are relevant to the inquiry. The 
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OCA submits that specific facts as set forth in Mr. CoIton’s Schedule RDC-ISR should be 

adopted by the ALJ and the Commission. 

The DPW Letter makes the following errors that are fatal, to the analysis: 

--the Letter suggests that the CAP-Plus program does not provide the LIHEAP benefit to 
the individual LXHEAP recipient when in fact the program specifically posts the LIHEAP 
credits to the asked to pay amount of the individual customer; 

--the Letter suggests that the CAP customer does not receive the full benefit of the 
LIHEAP grant when the full benefit is applied directly to offset the amount of the bill that 
the customer is asked to pay; 

--the L,etter suggests that the individual LIHEAP grant is taken into consideration in 
deciding the level of the bill for a particular customer when no such consideration is 
given to an individual customer’s L,IHEAP grant. 

OCA St. 3-SR at 5-6. Moreover, the OCA submits that the legal analysis contained in the DPW 

letter is flawed for the sane reasons as discussed above in Section HI.B.2 regarding PCOC’s 

statutory and legal arguments. 

The DPW Letter regarding Columbia’s CAP-Plus program is flawed in that, without 

review of the CAP-Plus program or discussion with Columbia, DPW calls into question 

Columbia’s vendor status a s  well as tlie authority of this Commission to determine the amount of 

a bill that a CAP customer can be asked to pay in Pennsylvania. The OCA urges the 

Commission to reject the conclusions of this letter, but also urges the Commission to open a 

discussion witli DPW so that the full facts can be made known to DPW and these matters finally 

resolved. 

v. Conclusion 

For the reasons detailed herein, and in the testimony of OCA witness Roger Colton, the 

OCA submits that PCOC’s cIaims that Columbia’s CAP-Plus program violates federal LIHEAP 

statutes are flawed and unfounded. The Columbia CAP-Plus program provides a reasonable 

67 



means to integrate the LTHEAP grant with the ratepayer-fimded CAP program as required by 

federal law and this Commission. The Columbia CAP-Plus program does so in a maLllier that is 

fully in accord with the federal LIHEAP statute and in a ~namer that i s  fair and reasonable. As 

such, PCOC’s criticisms of the program, and its alternative proposal to eliminate the PIus 

component of the program, must be rejected. 

3. CAP-Plus Is in the Public Interest and Constitutes Sound Public Policy. 

PCOC argues that other public policy considerations support the elimination of the CAP- 

Plus program and instead leave the prior CAP asked to pay amount in place and then apply the 

LIJ3EAP grant to the already affordable asked to pay amount. As explained above, such a result 

would unduly burden non-CAP residential customers, including low income and moderate 

income customers, who must bear 100% of the cost of the CAP programs. PCOC asserts, 

however, that Columbia’s CAP-Plus places the greatest new bux-dens on the poorest customers, 

which does not constitute sound public policy. PCOC St. 1 at 17. According to PCOC witness 

Bertocci, the $1‘7 per month CAP-Plus amount will, for households with income at or below 

100% of Federal Poverty Level (FPL), increase their annual asked-to-pay amount by between 

20% and 68% for a two-person household and by between 15.89% and 60.74% for a three- 

person household. PCOC St. 1 at 10. PCOC asserts that the additional costs imposed by the 

DPW directive should be borne by Columbia’s non-CAP residential customers via the USP rider, 

since it would only add about $16.08 per year to their bills ($1.34/month * 12 = $16.08) PCOC 

St. 1 at 20. 

First, it should be noted that, even with the Plus amount added to CAP bills, and even 

assuming the customer receives no LIHEAP grant, in almost every instance for households with 

income greater than 50% of FPL, the CAP payment remains in the range of reasonableness in the 
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CAP Policy Statement. OCA St. 3-R at 14, 52 Pa. Code 0 69.265(2)(B). The one 

exception is two-person households at 125% of FPL, whose CAP-Plus burden is at 10.14%, 

while the upper range identified for this household in the CAP Policy Statement is 10%. a. 
These CAP payments remain within, or very close to, the perceitages identified in the CAP 

Policy Statement even without considering the application of the LIHEAP grant to the asked to 

pay amount.23 As Columbia witness Davis testified, a review of existing CAP accounts showed 

that only 856 of the accounts bad an energy burden above 10% of the household income before 

the application of a LIHEAP grant. CPA St. 1 17-R at 1 1. Columbia witness Davis also testified 

that when the LlHEAP grant is applied to the asked to pay amount, some customers have a bill 

of zero for many of the winter months. a. 
Even those CAP-Plus customers with incomes below 50% of FPL are better o f f  under the 

CAP-Plus program if they obtain LIHEAP benefits. OCA St. 3-R at 14. That is, while CAP 

customers are paying a Plus amount of $17 per month (or $204 per year), the CAP customer can 

apply for a LIHEAP benefit of up to $1,000 (for those with the lowest incomes) to be applied to 

the asked to pay amounts. This still leaves the lowest income households who receive the 

maxixnum benefit nearly $800 better off than under the prior approacli when LHEAP benefits 

were applied to the CAP shortfall. OCA St. 3-R at 14. Even those CAP customers receiving the 

minimum LIHEAP benefit of $300 would be better off under CAP-Plus by $96 ($300 - $204). 

OCA St. 3-R at 12. Prior to the DPW directive, Columbia would have applied the entire 

LIHEAP benefit to the CAP ~hortfall?~ OCA St. 3-R at 12. 

-. -I__- 

23 In his Surrebuttal Testimony, PCOC witness Bertocci takes issue with Mr. CoXton’s calculation in this regard. 
The differences between Mr. Bertodci’s calculation and Mr. Colton’s appear to be related to rounding conventions. 
Even under Mr. Bertocci’s calcuIations, the percentage of income paynents remain very close to the 10% guideline 
in the CAP Policy Statement. 

24 This impact can be illustrated by PCOC’s named complainants. During the 2010-201 1 LIHEAP grant period, the 
complainants’ CAP biIls could have been reduced to $9.33 per month and $15.33 per month, respectively, had they 
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In contrast? as noted by OCA witness Colton, since non-CAP residential customers paid, 

on average, $81 per year for CAP costs in 2009, PCOC’s recommendation to charge non-CAP 

residential customers the costs of the DPW directive would amount to a 20% increase on average 

in CAP costs in 2009 ($16.08/$81 = 0.199)?5 OCA St. 3-R at 11. Yet, while the Plus amount 

adds $17 per month, or $204 per year, to all CAP participants’ bills, the application of LIHEAP 

benefits will leave CAP customers better off than they would have been without the DPW 

directive and CAP-Plus. a. at 12. 

Moreover, basing public policy considerations solely on the impact on the lowest income 

households must be approached with great caution. As OCA witness Colton explained: 

It would be a mistake to make a generally applicable policy based 
upon the impact of the policy on households with reported income 
of less than 50% of the Federal Poverty Level. Even the 
Pennsylvania L,IHEAP State Plan expresses the need for caution in 
addressing the needs of households with these vexy low incomes. 
The 201 1 LlHEAP State Plan provides: “ifthe applicant states that 
the household has minimal or no income, the applicant shall be 
required, as a condition of eligibility, to produce evidence that will 
satisfactorily explain how the household members are meeting 
their financial obligations and basic living needs.” (Pennsylvania 
LIHEAP State Plan, Section 601.103). That “evidence” required 
by the LIHEAP State Plan as a condition of LHEAP eligibility is 
not provided to Columbia Gas, nor is it used in the calculation of 
CAP benefits. 

applied for L , E E A P  and assigned their benefits to Columbia. CPA St. 117.W at 4, 6. CoIumbia’s gas rates are 
decreasing, so as of June 1,201 1, and CAP asked to pay amounts will decrease as well. Id. at 2. Therefore, if the 
complainants apply for LLHEAP and assign their benefits to Columbia for the 201 1-2012 LIHEAP grant period, 
their bills could be zero and $7.33 per month, respectively. Id. at 4-5,7. Since the complainants are paying a $17 
per month Plus amount and their monthly bills, if they obtain LIHEAP and assign their benefits to Columbia, would 
be less than $17 per month, eliminating the Plus amount would effectively eliminate their Columbia bills. Yet, if the 
additional CAP costs based on the DPW directive are passed onto non-CAP residential customers rather than to 
CAP customers through the CAP-Plus program, as PCOC suggests, non-CAP residential customers will pay an extra 
$16.08 per year. 

25 CAP costs are paid by non-participants through a voIumetric charge. Therefore, high users pay more than the 
average while low users pay less. 
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OCA St. 3-R at 15. As also already explained, the lowest income households that receive 

LIHEAP will be better off under the CAP-Plus than under the original CAP design. 

Rased on the foregoing, the OCA submits that PCOC’s assertion that Columbia’s CAP- 

Plus program is unsound public policy must be rejected. 

4. @e Modification To The CAP-Plus Program Should Be Adopted. 

While the OCA fiilly siipports the Columbia CAP-Plus program, since its original design 

was approved by the Coinmission last year, the OCA has identified a possible change regarding 

the amount of LTHEAP that will be allocated to Pennsylvania that should be considered in the 

CAP-Plus program design. As explained, the CAP-Plus design uses the total LdHEAP receipts 

received by Columbia in the preceding LJHEAP program year to determine the PIus amount. If 

the federal allocation of LIHEAP funds to Pennsylvania remains constant fiom year to year, tliis 

approach works well. OCA St. 3-R at 12, The proposed federal budget for next fiscal year, 

however, proposes to cut the LEIEAP appropriation by nearly 50%, which will greatly reduce 

the LFHEAP funding provided to the states, including Pennsylvania. Basing the Plus amount on 

federal LIHEAP funding fiom a prior year when there could be a substantial reduction in the 

LLHEAP appropriation could result in a Plus arnoimt that is too high. 

In light of the new potential for large changes in the LIHEAP appropriations, OCA 

witness Colton recommended that an additional feature be added to the CAP-Plus program 

design. OCA witness Colton explained his proposal: 

“lie Company needs to be given both the opportunity, and the 
xesponsibility, to adjust the “plus” amount at the request of the 
Commission, the Bureau of Consumer Services, the Office of 
Consumer Advocate, or other interested stakeholders, in the event 
that its LIHEAP receipts are expected to be out of line with its 
previous experience. 
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Tbis proposal should operate in either direction. The President’s 
recommendation to cut LIHEAP in half simply identified the issue 
that actual LIHEAP appropriations may differ substantially in 
some years. The Company’s process for calculating fie “plus” 
amount for a CAP-Plus program should have an “escape clause” to 
allow for adjustments if significant TJHEAP budget changes are 
experienced. Note that my proposal is not simply to “refine” the 
“plus” amount once the actual LIHEAP appropriation is known. 
My proposal is limited to paradigm-shifiing changes in tlie 
LIHEAP allocation to Pennsylvania. I allow for various 
stakeholders to deternine how much of a change in LIHEAP 
appropriations is “paradigm shifting” and to allow the PUC to 
Operationally define that term in case-specific deliberations. 

. 

OCA St, 3-R at 13. 

The OCA submits that Mi-. Colton’s recommendation should be adopted to address major 

shifts in the LIHEAP appropriation at tlie federal level. 

5. Conclusion 

The OCA supports Customer Assistance Programs that help to improve the affordability 

of utility bills for low income, payment troubled residential customers while maintaining the 

reasonableness of the cost impact of the program on other residential customers. The OCA 

submits that Columbia’s CAP-Plus program achieves tliese important goals and properly 

integrates the federal LTHEAP program with this ratepayer-funded program in a manner 

consistent with federal law. Through the CAP-Plus program, the ratepayer-funded program and 

the federally-hnded program are closely coordinated and ensure that the program efforts are 

“mutually reinforcing” in pursuing the goal of affordable energy service as required by federal 

law. OCA St. 3-R at 3-4. The CAP-Plus program efficiently meets these concerns and avoids 

the waste of scarce resources. The criticisms of Columbia’s CAP-Plus program by PCOC are 

not soundly based and must be rejected. 
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Moreover, PCOC’s proposal to follow the DPW directive without addressing the impact 

of the significant change in DPW policy affecting program design cannot be supported. It is 

neither reasonable, nor required, to impose additional costs on non-CAP customers in light of the 

DPW directive to apply LIHEAP grants to asked to pay amounts. Columbia’s prior CAP 

program @re-DPW directive), which was supported by the OCA and operated successfully for 

nearly 20 years, provided affordable bills to CAP participants and helped to contain the cost of 

this initiative by, inter aZia, applying LIHEAP &nds to the CAP shortfall. DPW’s new policy - 

which is directly contrary to the policy adopted by other comparable program in the Nation .- 

changes this fundamental program element and results in non-participating customers being 

required to pay even more to suppart the CAP programs. DPW’s new policy directive regarding 

the integration of the LIHEAP grant with the ratepayer-funded program necessitated the 

implementation of the Columbia CAP-Plus program to restore the balance that has allowed these 

programs to grow and succeed over the last two decades. The Commission should again affirm 

Columbia’s CAP-Plus program and reject any attempt to impose additional burdens 011 

residential customers. 
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For the reasons set forth above, tlie Office of Consumer Advocate respectfully requests 

that the Commission direct Columbia to continue with its current residential rate design and 

continue charging a $12.25 monthly customer charge. In addition, the OCA submits that the 

Commission should reject PCOC’s challenge to Columbia’s existing CAP-Plus program. 

Further, the OCA submits that the Joint Petition for Partial Settlement filed with the 

Commission on June 27,201 1 reflects a reasonable resolution of the issues addressed therein, i s  

not opposed by any of the active parties and stiould be approved by the Commission. 

Respectfully Submitted, 

h y a  J. McClosk6y 
Senior Assistaut Consumer Advocate 
PA Attorney I.D. # 50044 
E-Mail: TMcCloskey@paoca.org 
Erin L. Gannon 
Assistant Consumer Advocate 
PA Attorney I.D. # 83487 
E-Mail: EGannon@paoca.org 
Candis A. Tunilo 
Assistant Consumer Advocate 
PA Attorney I.D. # 89891 
E-Mail: CTunilo@paoca.org 

Counsel for: 
Irwin A. Popowsky 
Consumer Advocate 

Offtce of Consumer Advocate 
555 Walnut Street 
5th Floor, Forum Place 

Phone: (7 17) 783-5043 
Hanrisburg, PA 17101-1923 

F a :  (717) 733-7152 

Dated: June 27,201 1 
I44942 
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ATTORNEY GEmRAL’S RESPONSES TO DATA REQUESTS OF 
OWEN ELECTRIC COOPERATIVE, INC. 

CASE NO. 2011-00037 

WITNESS RESPONSIBLE: 
Glenn Watkins 
Page 1 of 2 

QUESTION 27: 

Referring to Watkins testimony, Page 16, Lines 1 through 12: 
a. Why does Watkins not include the cost of transformers in his direct 

customer cost analysis since the cost of a transformer is necessary for 
customers? 
Since for rural electric cooperatives a separate transformer is usually 
necessary in order for every consurner to receive electricity, does Watkins 
not agree that the cost of the transformer should be included in his direct 
customer cost analysis? Why or why not? 
Please provide the customer charges for both the residential and small 
commercial classes that include the direct expenses with the inclusion of a 
transformer. 
Marginal costs have been discussed as the proper approach for pricing 
service and it is further discussed that the customer charge should be 
based upon direct costs. Please calculate what the direct costs would be 
for the customer charge by using current cost, using your direct customer 
cost analysis technique, with and without transformer costs included. 
Does Watkins believe in losses on the customer charge and making it up 
on volume sales? Please explain this response. 

b. 

c. 

d. 

e. 

RESPONSE: 

a. Transformers are not considered as a customer-related cost. 

b. Please see response to 26 (a). 

c. Mr. Watkins has not conducted such an analysis. Moreover, it is Mr. 
Watkins opiniori that to do so would be incorrect. 

d. Mr. Watkins has not conducted the requested analysis. 
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ATTORNEY GENERAL’S RESPONSES TO DATA REQUESTS OF 
OWEN ELECTRIC COOPERATIVE, INC. 

CASE NO. 2011-00037 

WITNESS RESPONSIBLE: 
Glenn Watkins 
Page 2 of 2 

e. Customer charges/revenues are only one component of a consumer’s 
electric bill. Because of the joint-use of an electric utility’s facilities, it is 
generally impractical (if not impossible) to accurately determine if a utility 
increases ”losses’’ from a particular customer, let alone a single 
component within a customer’s bill. 
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ATTORNEY GENERAYS RESPONSES rro DATA REQUESTS OF 
O W N  ELECTRIC COOPERATIVE, INC. 

CASE NO. 2011-00037 

WITNESS RESPONSIBLE: 
Glenn Watkins 
Page 1 of 1 

QUESTION 28: 

Referring to Watkins testimony, Page 16. Lines 14-21 w1 lerein 1 le states ”that customers 
do not subscribe to Owen’s services simply to be 
costs are most appropriately recovered through energy charges” 

overhead and indirect 

a. 

b. 

Does Watkins believe that in a business where the price of a good is 
determined, would not overhead be included in the price determination? 
If a company does not recover all of its fixed costs in the short run, would 
Watkins agree that a company will likely go out of business before it 
reaches the theoretical ”long run”? 
Would Watkins agree that the price of the good must rise to cover all costs 
associated with r iming the business in an efficient manner? 

c. 

RESPONSE: 

a. Yes. 

b. Yes. 

C. No. 

34 





ATTOTXNEY GENERAL’S RESPONSES TO DATA REQUESTS OF 
OWEN ELECTRIC COOPERATIVE, INC. 

CASE NO. 201 1-00037 

WITNESS RESPONSIBLE: 
Glenn Watkins 
Page 1 of 1 

QUESTION 29: 

Referring to Watkins testimony, Page 17, Lines 4 through 30; page 18, lines 1 through 
27: 

a. 

b. 

c. 

Does Watkins believe that Owen is reaching the price point where the 
price will become elastic? 
Does Watkiiis believe that with an aggressive educational plan by Owen, 
TOD rates will become more popular? Why or why not? 
Please define what an ”instant case” is as referred to throughout Watkins’ 
testimony. Please document where Owen refers to this case as an ”instant 
case” in the original filing. 

RESPONSE: 

a. No. 

b. In all likelihood, no. Residential time-of-use pricing has been promoted 
and employed with very limited success throughout the United States 
since the 1970’s. 

C. ”Instant case” refers to this docket. 
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ATTORNEY GENERAL'S RESPONSES TO DATA REQUESTS OF 
OWEN ELECTRIC COOPERATlVE, INC. 

CASE NO. 201 1-00037 

WITNESS RESPONSIBLE: 
Glenn Watkins, Counsel 
Page 1 of 1 

QUESTION 30: 

Please provides copies of all contracts between the Attorney General's office and that of 
Watkins, including any contract with him personally, or any consulting firm for which 
he owns any interest and/or is employed on a part time or full time basis. Additionally, 
please supply information relating to all engagements that Watkins has worked for the 
Attorney General's office'in the last five years, including the nature of the engagement, 
the dates of service of each engagement, and the compensation Watkins received for 
his services for each engagement. 

RESPONSE: 

Objection. The materials sought are subject to the work-product privilege, and / or the 
attorney-client privilege. Moreover, the Attorney General would be put at an unfair 
competitive disadvantage if he has to divulge this information as it would provide 
other experts and/or consultants with the Attorney General's contractual pricing for 
services. 

Without waiving this objection, counsel refers Owen to Attachment 1 to this question 
which provides a list of the cases for which Mr. Watkins has provided testimony on 
behalf of the Cornonwealth of Kentucky, Office of Attorney General. 
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