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ABSTRACT 
 
 

This report presents the results of an econometric forecast of electric energy consumption 
in Maryland through 2015.  Summer and winter peak demand projections through 2015 are also 
presented.  Separate econometric models were developed for residential, commercial/industrial, 
and streetlighting electricity use and electric company use and losses.  Peak demand projections 
were developed using a non-econometric approach.  In addition to State-level projections, 
projections for five defined regions in the State are presented.  The five regions, which in 
aggregate cover the entire State, are:  the Baltimore region, the Washington Suburban region, 
Southern Maryland, Western Maryland, and the Eastern Shore. 
 

Electric energy consumption and peak demands were projected using a base case set of 
forecasting assumptions and forecasting assumptions for two alternative scenarios.  The base 
case forecast, developed using the set of forecasting assumptions assessed to be most reasonable 
over the forecast horizon, shows average annual growth in electric energy consumption in 
Maryland of -0.39 percent over the 10-year forecasting period.  Summer and winter peak 
demands are projected to decline at an average annual of rate 0.08 percent and 0.46 percent, 
respectively, through 2015 under the base case set of forecasting assumptions.  Under low case 
scenario assumptions, where prices are assumed to be higher than in the base case and growth in 
income, population and employment are assumed to be lower, electricity consumption is 
projected to decline at an average annual rate of 1.68 percent over the forecast period. The high 
case scenario assumptions, which includes lower electricity prices relative to the base case and 
more rapid growth in population, income and employment, result in an average annual growth 
rate of 0.96 percent over the forecast period. The average annual growth in Maryland summer 
peak demand under the low case and high case scenarios are projected at -1.38 percent and 1.28 
percent respectively. The average annual growth in winter peak demand is projected at -1.77 
percent under the low case scenario assumptions and 0.88 percent under the high case scenario 
assumptions. 

 
The slow (or negative) growth in electricity consumption and peak demands over the 

forecast period is largely attributable to significant increases in electricity prices during the early 
years of the forecast period for residential customers and for commercial/industrial customers. 
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EXECUTIVE SUMMARY 
 
 

This report presents the results of an econometric forecast of electric energy consumption 
in Maryland through 2015.  Summer and winter peak demand projections through 2015 are also 
presented.  Separate econometric models were developed for residential, commercial/industrial 
and streetlighting electricity use and electric company use and losses.  Peak demand projections 
were developed using a non-econometric approach.  In addition to State-level projections, 
projections for five defined regions in the State are presented.  The five regions, which in 
aggregate cover the entire State, are:  the Baltimore region, the Washington Suburban region, 
Southern Maryland, Western Maryland, and the Eastern Shore. 
 

Electric energy consumption and peak demands were projected using a base case set of 
forecasting assumptions and forecasting assumptions for three alternative scenarios.  The base 
case set of forecasting assumptions represent the most reasonable scenario of future growth in 
the causal (or driving) variables used in the econometric equations, such as real per capita 
personal income, the real price of electricity, employment, and the number of residential 
customers.  One of the alternative scenarios, the high case, is based on assumptions of relatively 
low electricity prices and rapid economic/demographic growth.  The second alternative scenario, 
the low case, is based on assumptions of relatively high electricity prices and slow 
economic/demographic growth.  These two scenarios can be interpreted as defining the range 
over which future growth in electricity consumption and peak demands are likely to occur.  An 
additional scenario, which we refer to as the alternative high case, is based on the base case 
electricity prices and economic and demographic growth that is ten percent more rapid than the 
high case scenario. 
 

The base case forecast, developed using the base case set of forecasting assumptions, 
shows average annual growth in electric energy consumption in Maryland of -0.39 percent over 
the 10-year forecasting period.  Growth in summer and winter peak demands are projected to 
decrease at an average annual of rate 0.08 percent and 0.46 percent, respectively, through 2015 
under the base case set of forecasting assumptions.  The likely growth in electric energy 
consumption in Maryland over the forecast period is bounded by the alternative scenario results 
of -1.83 percent and 0.96 percent.  The base case average annual growth in Maryland summer 
peak demand is bounded by the average annual growth rates projected using the alternative 
assumptions, -1.38 and 1.28 percent.  The base case winter peak demand projection is bounded 
by growth rates of -1.77 percent under the low case scenario assumptions and 0.88 percent under 
the high case scenario assumptions.  The alternative high case growth rates lie between the base 
case and high case scenario results. 
 

The most rapid growth in electric energy consumption and peak demands is projected to 
occur in Southern Maryland.  The slowest growth in energy consumption and peak demands is 
projected to occur in the Western Maryland. 

 
The following tables summarizes the base case projections of energy consumption and 

peak demand by region and for the State as a whole.   
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Table ES.1--Maryland and regional electric energy consumption--base case 
(thousands of MWh) 

 Maryland** 
Baltimore 

Region 
Washington 
Suburban 

Southern 
Maryland

Western 
Maryland 

Eastern 
Shore 

2005* 71,278 36,431 17,009 3,500 8,083 6,254 
2007 67,729 34,811 15,834 3,354 7,883 5,847 
2009 66,904 34,033 15,706 3,408 7,892 5,865 
2011 67,263 34,121 15,871 3,528 7,755 5,988 
2013 67,802 34,347 16,040 3,643 7,645 6,127 
2015 68,579 34,661 16,241 3,760 7,645 6,272 

Average Annual Growth Rates (Percent) 

2005-2007 -2.52 -2.25 -3.52 -2.10 -1.25 -3.31 
2007-2009 -0.61 -1.12 -0.41 0.80 0.06 0.15 
2009-2011 0.27 0.13 0.53 1.75 -0.87 1.05 
2011-2013 0.40 0.33 0.53 1.61 -0.71 1.15 
2013-2015 0.57 0.46 0.62 1.59 0.00 1.18 
       
2005-2009 -1.57 -1.69 -1.97 -0.66 -0.60 -1.60 
2009-2015 0.41 0.31 0.56 1.65 -0.53 1.13 
       
2005-2015 -0.39 -0.50 -0.46 0.72 -0.56 0.03 
* Actual.       
** Base year and all forecast years exclude Eastalco Aluminum Company energy. 
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Table ES.2—Regional summer and winter peak demand forecasts (MW) 

BASE CASE 

  
2005 

Summer 
2015 

Summer 

Average 
Annual 
Growth 

Rate 
2004/2005

Winter 
2014/2015 

Winter 

Average 
Annual 
Growth 

Rate 
  (MW) (MW) (%) (MW) (MW) (%) 

     

Baltimore Region 7,157 7,102 -0.08 6,147 5,776 -0.62 

Washington 
Suburban 3,497 3,571 0.21 2,830 2,596 -0.86 

Southern Maryland 788 858 0.85 776 841 0.81 

Western Maryland 1,177 1,025 -1.38 1,288 1,280 -0.07 

Eastern Shore 1,982 1,987 0.02 1,702 1,704 0.01 

        

Maryland* ** 14,397 14,286 -0.08 12,565 11,994 -0.46 
*Maryland’s total peak is less than the sum of the regions by 1.4 percent to reflect diversity in peak 
demands. 
** Base year and all forecast years exclude Eastalco Aluminum Company peaks. 
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CHAPTER 1 
 

INTRODUCTION AND SUMMARY 
 
 
1.1 INTRODUCTION  
 
 This report presents the results of a long-range forecast of electric energy consumption in 

the State of Maryland as well as projected peak demands in the State.  Aggregate forecasted 

State electric energy use and peak demand is also disaggregated to five regions that comprise the 

State: the Baltimore region, the Washington Suburban region, Southern Maryland, Western 

Maryland, and the Eastern Shore. 

 

 Forecast results for three scenarios were developed: a base case, a case resting on 

assumptions of rapid economic growth and relatively low electricity prices (high case), and a 

case based on assumptions of slow economic growth and relatively high electricity prices (low 

case).  The base case represents our assessment of the most reasonable set of forecasting 

assumptions over the 10-year forecasting period (2006 to 2015).  The high case and low case 

scenarios were developed by modifying the base case assumptions such that the assumptions for 

these alternative scenarios, though reasonable, are more extreme than those of the base case.  The 

alternative scenarios define the likely range of growth in energy consumption and peak demand 

over the forecast period.  In addition to these scenarios, an alternative high case scenario relying 

on the base case electricity prices and growth in the economic/demographic assumption 10 

percent higher than base case was also run to address the high degree of uncertainty surrounding 

future economic growth. 

 

 The remainder of this chapter provides an overview of the methodology; a summary of 

the forecast results; and background on electricity consumption in Maryland along with 

discussion of factors affecting electricity consumption in the State, such as trends in population 

growth, income, employment and electricity price.  Chapter 2 addresses the underlying theory 

associated with the development and specification of the econometric equations used to develop 

the electric energy consumption projections.  Chapter 3 presents the estimated energy usage 

equations, and Chapter 4 presents the forecasts of electric energy consumption in Maryland and 
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each of the five regions within the State.  Chapter 5 presents the forecast of peak demand in the 

State and the various regions.  

 
1.2 METHODOLOGICAL OVERVIEW 
 
 The forecast of energy consumption was predominantly developed using econometric 

techniques.  For certain portions of the forecast, such as consumption by several large individual 

users (e.g., Mittal Steel’s Sparrows Point Plant), non-econometric techniques were used.  To 

prepare the econometric portions of the forecast, the following general steps were taken: 

 
 (1) Formulate theoretical models of electricity consumption for each customer class 

or sector for which energy use is to be projected.  The models express the 
hypothesized relationships between the causal variables (e.g., income, 
employment, price, weather) and the variable to be forecasted (e.g., electricity use 
per residential customer). 

 
 (2) Collect data on all variables for the historical period.  (The historical data relied 

upon for this forecast cover the period from the first quarter of 1985 through the 
4th quarter of 2005.) 

 
 (3) Estimate the values of the parameters on the causal (or independent) variables 

using regression analysis.  The estimated parameters relate changes in the values 
of the causal variables over the historical estimation period to changes in the 
value of the dependent variable (e.g., electricity use per residential customer). 

 
 (4) Develop assumptions regarding the growth in the values of the causal variables 

over the forecast period. 
 
 (5) Insert the assumed future values of the causal variables into the estimated 

forecasting equations which, when solved, will provide the forecasted values of 
the dependent variables. 

 
 Econometric forecasting models were developed for the following categories of electric 

energy consumption in Maryland: 

 
 (1) Residential; 

 (2) Commercial/Industrial; 

 (3) Streetlighting; and 

 (4) Company use and losses. 
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 This study relied upon historical megawatt-hour electricity usage data from Baltimore 

Gas and Electric Company (BGE), Delmarva Power (DP),1 Potomac Electric Power Company 

(PEPCO), Allegheny Power (AP), and the Southern Maryland Electric Cooperative (SMECO).  

Electricity usage was disaggregated by major customer class to capture important differences in 

the causal factors affecting the demand for electricity among the various customer classes.  For 

example, per capita personal income influences residential usage but it does not directly 

influence the consumption of electricity by commercial and industrial users.  By disaggregating 

the forecast of energy consumption, these differences can be reflected in the estimated 

parameters.  The electricity usage data therefore, were broken into end-user categories, i.e., 

residential, commercial/industrial, and streetlighting. 

 
 There are several small electric power providers in the State: five municipally owned 

electric systems (Berlin Municipal Electric Plant, the Easton Utilities Commission, City of 

Hagerstown Light Department, Thurmont Municipal Light Company and Williamsport 

Municipal Electric Light System) and three cooperative systems (A&N Electric Cooperative, 

Choptank Electric Cooperative, Inc. and Somerset Rural Electric Cooperative).  The total electric 

sales of these small providers represent about 13 percent of electricity usage in the State as a 

whole.  The econometric equations were estimated using the electricity consumption data from 

only the four investor-owned utilities operating in Maryland plus SMECO.  The base year and 

forecasted values were then adjusted upwards to reflect the electricity consumption in the areas 

served by the small electricity providers.  Separate add-factors were applied to the estimation 

results of the residential, commercial/industrial, streetlighting, and losses equations.  Separate 

add-factors were applied to the regional projections to properly account for the regional 

contribution to sales by these smaller utilities. 

   

 Non-econometric techniques were used to develop forecasts of consumption for Mittal 

Steel’s Sparrows Point plant, Amtrak, and Eastalco Aluminum.2 

 

                                                 
1. Delmarva Power acquired Conowingo in 1996.  DP data prior to that date were adjusted by adding in the 

Conowingo customer and usage data to create a consistent series. 
2. Mittal Steel (formally Bethlehem Steel), Eastalco, and Amtrak consumption levels were held constant 

throughout the forecast period.   
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 This forecast also includes a regional analysis of electricity usage in Maryland in order to 

capture the diverse electric energy consumption patterns within the State.  Five regional models 

were developed to accommodate the projections of regional consumption.  The five regions 

defined for this analysis are: the Baltimore region, the Washington Suburban region, Southern 

Maryland, Western Maryland, and the Eastern Shore.  Each regional model contained the 

electricity usage data from the corresponding utility responsible for providing service and region-

specific demographic, weather and economic data of the counties that comprise the regions.  The 

counties contained in each region are listed in Table 1.1, below. 
 

Table 1.1--Regional County and Usage Data Definitions  
BALTIMORE REGION  WESTERN MARYLAND 
Baltimore Gas & Electric  Allegheny Power  
     Anne Arundel County       Allegany County  
     Baltimore City       Garrett County  
     Baltimore County       Washington County  
     Carroll County     
     Frederick County  EASTERN SHORE  
     Harford County  Delmarva Power 
     Howard County       Caroline County  
        Cecil County  
WASHINGTON SUBURBAN       Dorchester County  
Potomac Electric Power Company      Kent County  
     Montgomery County       Queen Anne's County  
     Prince George's County      Somerset County  
        Talbot County  
SOUTHERN MARYLAND      Wicomico County  
Southern Maryland Electric Cooperative      Worcester County  
     Calvert County     
     Charles County     
     St. Mary's County     

 
The regional definitions provided in Table 1.1 were based on geographical location and 

usage patterns of the regions.  The Statewide equations, discussed above, were used to forecast 

the regional electricity usage for the major customer classes within each of the five regions.  

Regional projections (rather that State-level projections) of demographic and economic 

indicators, such as population and employment, were inserted into the Statewide equations to 
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generate the regional forecasts.  The regional forecast model results were then adjusted such that 

the sum of the regional projections equaled the State-wide projection in each year of the forecast 

period, that is, the State-wide projections were used as a control total for the sum of the regional 

projections. 

 
As noted above, following completion of the econometric estimations, assumptions 

regarding the future values of the causal variables were developed.  The most important causal 

variables include the number of residential customers, real electricity prices, real per capita 

personal income, total employment and weather.  Weather in the future period is assumed to 

equal long-run historical average weather.  Projections on the growth in employment and 

population (which determines growth in the number of residential customers) and real per capita 

personal income were obtained from the Maryland Department of Planning.   The projections for 

the real price of electricity were developed by Exeter Associates, Inc. and are based on existing 

retail pricing arrangements and forward market electricity prices for the period for which such 

forward prices are available (i.e., through 2009).  A discussion of the base case forecasting 

assumptions, as well as the assumptions relied upon for development of the alternative scenarios, 

is contained in Chapter 4. 

 
 EViews TM Version 4.1 statistical software was used for econometric equation estimation 

and analysis of the estimated equations.  The calculation of the forecast, which entailed inserting 

the assumed values of the independent variables into the estimated equations and computing the 

results, adding the non-econometric portions of the forecast to the econometrically computed 

portion, and performing the necessary aggregations was made using a series of interlinked 

Microsoft Excel TM spreadsheets. 

 
1.3 SUMMARY OF RESULTS  
 

Table 1.2 is a summary of the forecast of total electric energy consumption for Maryland 

and regions using the base case set of forecasting assumptions.  The base case assumptions are 

those judged to represent the most reasonable path of growth for the driving variables over the 

2006 to 2015 forecast horizon. 
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Table 1.2--Maryland and Regional Electric Energy Consumption--Base Case 
        (Thousands of MWh)  

 
 Maryland 

**  
Baltimore 

Region 
Washington 
Suburban 

Southern 
Maryland

Western 
Maryland 

Eastern 
Shore 

2005* 71,278 36,431 17,009 3,500 8,083 6,254 
2007 67,729 34,811 15,834 3,354 7,883 5,847 
2009 66,904 34,033 15,706 3,408 7,892 5,865 
2011 67,263 34,121 15,871 3,528 7,755 5,988 
2013 67,802 34,347 16,040 3,643 7,645 6,127 
2015 68,579 34,661 16,241 3,760 7,645 6,272 

Average Annual Growth Rates (Percent) 

2005-2007 -2.52 -2.25 -3.52 -2.10 -1.25 -3.31 
2007-2009 -0.61 -1.12 -0.41 0.80 0.06 0.15 
2009-2011 0.27 0.13 0.53 1.75 -0.87 1.05 
2011-2013 0.40 0.33 0.53 1.61 -0.71 1.15 
2013-2015 0.57 0.46 0.62 1.59 0.00 1.18 
       
2005-2009 -1.57 -1.69 -1.97 -0.66 -0.60 -1.60 
2009-2015 0.41 0.31 0.56 1.65 -0.53 1.13 
       
2005-2015 -0.39 -0.50 -0.46 0.72 -0.56 0.03 
* Actual       
** Base year and all forecast years exclude consumption by Eastalco Aluminum Company. 

 
 

Table 1.3 summarizes the base case peak demand forecast (summer and winter seasons) 

for Maryland and the regions.  Summer peak demand in the state is projected to decline at an 

average annual rate of 0.08 percent per year between 2005 and 2015 while winter season peak 

demand is projected to decline at an average annual rate of 0.46 percent over the same period.  

Annual peak demands (summer) are projected to increase most rapidly in Southern Maryland 

and the Washington Suburban region. 
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Table 1.3--Regional Summer and Winter Peak Demand Forecasts (MW)  

BASE CASE 

  
2005 

Summer 
2015 

Summer 

Average 
Annual 
Growth 

Rate 
2004/2005

Winter 
2014/2015 

Winter 

Average 
Annual 
Growth 

Rate 
  (MW) (MW) (%) (MW) (MW) (%) 

     

Baltimore Region 7,157 7,102 -0.08 6,147 5,776 -0.62 
Washington 

Suburban 3,497 3,571 0.21 2,830 2,596 -0.86 

Southern Maryland 788 858 0.85 776 841 0.81 

Western Maryland 1,177 1,025 -1.38 1,288 1,280 -0.07 

Eastern Shore 1,982 1,987 0.02 1,702 1,704 0.01 

        

Maryland* ** 14,397 14,286 -0.08 12,565 11,994 -0.46 

*Maryland’s total peak is less than the sum of the regions by 1.4 percent to reflect diversity in peak 
demands. 
** Base year and all forecast years exclude peak demands by Eastalco Aluminum Company. 
 
 
1.4 BACKGROUND 
 
1.4.1 INTRODUCTION  
 
 This section describes historical trends in electricity consumption in Maryland and the 

key factors affecting electricity consumption in the State, including such factors as income, 

population, electricity prices, and employment.  The discussion contained herein is intended to 

provide a context for the electricity consumption and peak demand projections contained in 

Chapters 4 and 5 of this report. 

 

 Five principal economic indicators for Maryland and for the U.S. as a whole are 

presented and compared. These indicators are population, household size, employment,  per 

capita income and electricity prices.  Additionally, historical electric energy consumption is 
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provided.  Maryland has tended to follow the same trends in growth that were experienced in the 

United States for the ten-year period from 1995 through 2005 for each of these indicators and for 

electric energy consumption. 

 
 Of the five main economic indicators that are explored in this section (plus electric 

energy consumption), four had overall positive growth rates for Maryland, each of the State’s 

regions and the United States.  Only household size and real electricity prices saw overall 

declines over the ten-year period.  One indicator of overall positive growth is employment.  

While employment increased in both Maryland and the United States over the 10-year historical 

period, employment in the manufacturing sector fell, both for the U.S. and for Maryland.  This 

represents the continuation of a trend that predates the beginning of the historical estimation 

period (1985).  A comparison of growth for selected indicators for the U.S. and for Maryland is 

shown in Figure 1.1. 

 
Figure 1.1 U.S. and Maryland 10-Year Growth Rates for the  

Period 1995 through 2005 (Percent)  
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Sources:  Energy Information Administration, Maryland Department of Planning, Bureau of Economic 
Analysis, and U S Census Bureau
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1.4.2  ELECTRIC ENERGY CONSUMPTION  
 
 In 2005, total electric energy consumption in Maryland was approximately 68,950 

thousand megawatt-hours.3  There are several small municipal utilities in the State; their sales, 

however, constitute a small portion of the State’s total electricity use.4  The 2005 consumption  

level represents an approximate increase of 23 percent over 1995 levels.  The State’s residential 

energy use represented 41 percent and commercial/industrial usage accounted for 57 percent of 

total electric use in 2005.  Other uses of electricity in Maryland accounted for 1.5 percent of the 

State’s total.  In comparison to electric consumption for the United States, commercial/industrial 

sales in Maryland accounted for a slightly smaller proportion of total consumption and 

residential sales accounted for a slightly larger proportion.  The United States, however, slightly 

exceeded Maryland in the percentage of other electric energy usage (3.1 percent) that contributed 

to total use.  

 

 It is noted that commercial/industrial customers consumed the largest share of electricity 

in Maryland (57 percent), while nationally commercial/industrial customers accounted for 

approximately 61 percent of total sales.  A reason for this is Maryland has a small industrial 

sector relative to the U.S. as a whole.  However, the federal government has a significant 

presence in Maryland owing to the State’s proximity to Washington, D.C.  Electric energy usage 

for federal government customers is classified as commercial/industrial sector usage.  The 

relatively low level of commercial/industrial sector use results in a larger proportion of use 

attributable to the residential sector. 

 
 A comparison of electric energy consumption among the major categories of customers 

for Maryland and the U.S. is shown in Figure 1.2. 

 

 

 

 

 

                                                 
3. Energy Information Administration, "Current and Historical Monthly Retail Sales, Revenues, and Average 

Retail Price by State and by Sector (FORM EIA-836),” 
4. Ibid.  Note: EIA municipal and cooperative data indicate electricity usage of roughly 8,700 Gwh in 2005. 
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Source:  Energy Information Administration, "Current and Historical Monthly Retail Sales, Revenues, and 
Average Retail Price by State and by Sector (FORM EIA-836)," 
http://www.eia.doe.gov/cneaf/electricity/page/sales_revenue.xls. 

Figure 1.2   Electric Energy Consumption Shares for Major Sectors–2005 (Percent) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 A comparison of the annual average growth rates for electric energy consumption in 

Maryland and the United States shows similar trends for the customer classes though Maryland’s 

annual rates of growth is slightly lower for each of the major customer classes – approximately 

two-tenths of a percent lower for residential sales and three-tenths of a percent lower than the 

national growth rate for the commercial/industrial sales class.  Figure 1.3 summarizes these 

differences, and includes other electricity consumption usage in Maryland and the U.S.   
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Figure 1.3 Average Annual Growth Rate for Electricity Use by Major Sector 
 1995 through 2005 (Percent) 

 

 
Source:  Energy Information Administration, “Current and Historical Monthly Retail Sales, Revenues, 
and Average Retail Price by State and by Sector (FORM EIA-836),” 
http://www.eia.doe.gov/cneaf/electricity/page/sales_revenue.xls 
 

 
The slower rate of growth in electric energy consumption in Maryland relative to the U.S. 

as a whole is due to the slower growth in those factors influencing electric energy sales in 

Maryland relative to the growth in those factors for the U.S.  Most important among these factors 

are real income, population, and employment. 

 
1.4.3 POPULATION  
 
 Total population in Maryland reached 5.6 million in 2005.5  The composition of 

Maryland’s total population, shown in Figure 1.4, indicates that among the five regions in the 

State, the Baltimore region, with 2.8 million people in 2005, represented half of the State 

population.6  The Washington Suburban region followed behind the Baltimore region, 

contributing 32 percent to total State population.  The Southern, Western and Eastern Shore 

regions each contributed less than ten percent to the State’s total population. 

                                                 
5. Maryland Department of Planning, “Population Estimates,” 

http://www.mdp.state.md.us/mscd/popproj/TOTPOP_PROJ05.xls. 
6. Ibid. 
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  Figure 1.4   Maryland Population Shares by Region--2005 (Percent)  
 

 
 
 Table 1.4 and Figure 1.5 compare Maryland’s growth in population during the ten-year 

period from 1995 to 2005 with the U.S. as a whole and also compare the growth in population 

among the various regions in Maryland.  Population growth in Maryland increased during the 

ten-year period at an average annual rate of 1.02 percent, compared with slightly higher growth 

for the U.S. at about 1.08 percent.  It is noted, however, that significant population growth rate 

differentials exist within the State.  Southern Maryland, which encompasses St. Mary’s, Calvert, 

and Charles counties, saw the most rapid growth in population among the various regions, 

experiencing population growth of nearly 2.5 percent per year, on average.  The slowest rate of 

population growth among the Maryland regions occurred in the Western part of the State -- 

Garrett, Washington, and Allegheny counties, which combined experienced average annual 

growth in population of approximately half-a-percent (i.e., 0.5 percent) from 1995 to 2005.    
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Table 1.4--Population Growth for Maryland, Maryland Regions and the U.S. 
 1995 through 2005 
 

Population  
        1995            2005 

 Average Annual 
Growth Rate 
(Percent) 

Baltimore Region 2,629,833  2,833,400  0.75 
    Baltimore City 701,685  636,000  -0.98 
Washington Suburban 1,580,703  1,781,000  1.20 
Southern Maryland 253,331  324,000  2.49 
Western Maryland 233,815  245,100  0.47 
Eastern Shore 372,351  425,700  1.35 
Maryland 5,070,033  5,609,200  1.02 
    
United States 266,278,393  296,410,404  1.08 
 
Sources: Maryland Department of Planning, “Population Estimates,” 
http://www.mdp.state.md.us/msdc/popproj/TOTPOP_PROJ05.xls; Maryland Department of Planning, “Maryland 
and U.S. Population (1969-2004),” 
http://www.mdp.state.md.us/msdc/bea/ca04/ViewSummary69_04/Total_pop69_04.xls; U.S. Census Bureau, 
“Annual Population Estimates 2000 to 2005," Table 1, http://www.census.gov/popest/national/asrh/NC-
EST2005/NC-EST2005-01.xls. 

 
Figure 1.5 Average Annual Growth Rates in U.S., Maryland, and Regional Population        
 1995 through 2005 (Percent) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source:  U.S. Census Bureau, Current Population Survey (CPS) Reports (1995 through 2005), 
Table AVGI:  Average Number of People per Household, by Race and Hispanic Origin, Marital 
Status, Age, and Education of Householder, 
http://www.census.gov/population/www/socdemo/hh-fam.html. 
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The Washington Suburban region (Prince George’s and Montgomery Counties) 

experienced population growth of 1.20 percent per year on average from 1995 through 2005, 

while the Eastern Shore saw average growth in population of approximately 1.35 percent per 

year during the ten years.  The Baltimore region, which includes Baltimore City and surrounding 

counties, experienced population growth of about 0.75 percent per year.  Baltimore City actually 

experienced a decline in population over the time period, with an roughly a 1.0 percent decline in 

population per year on average.  Consequently, the Baltimore region population grew more 

slowly than all other regions in the State with the exception of the Western Maryland region. 

 

 Within the State, Southern Maryland had the largest population growth among the 

regions from 1995 through 2005 with an overall increase of 28 percent.  Although the Baltimore 

region had the largest population among the regions, it had the second lowest overall increase, 

which was eight percent.  The Western region had the lowest overall population increase--only 

five percent.  The national percentage increase in population between 1995 and 2005 was 

approximately 11.3 percent, which is slightly larger than Maryland’s population growth during 

the period, 10.6 percent.  

 
1.4.4 HOUSEHOLD SIZE  
 
 The number of persons per household was greater in Maryland than for United States as a 

whole for the period from 1995 through 2005.  Changes in household size in Maryland, mirrored 

the changes that have occurred nationally through 2005.  Figure 1.6 illustrates the difference 

between persons per household in the United States and Maryland.  The number of persons per 

household decreased for both Maryland and the United States between 1995 and 2005. 
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Figure 1.6  United States and Maryland Average Household Size--1995-2005 
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 The number of persons per household is positively related to electric energy consumption 

per household, i.e., as the number of persons per household increases, the average amount of 

electric energy consumption per household also increases.  The increase  in average household 

electricity consumption resulting from increases in average household size, however, tends to be 

less than proportionate.7 

 
1.4.5 EMPLOYMENT  
 
 In 2005, total employment in Maryland was 3.28 million, reflecting an increase of 18 

percent from 1995 levels.  The Baltimore and Washington Suburban regions, together, accounted 

for over 85 percent of total employment in 2005, while the Western Maryland, Southern 

Maryland, and Eastern Shore regions contributed employment shares varying from 4.1 to 6.8 

                                                 
7. Household size, which affects electric energy consumption in the residential sector, is not included as an 

explanatory (or causal) variable in the estimated econometric residential energy use equation presented in the 
following chapter.  The reason for this is that over the historical estimation period (1985 through 2005), the change 
in average household size in Maryland was highly correlated with the real per capita income variable.  Inclusion of 
the household size variable, therefore, would have resulted in a problem of multicollinearity, which occurs when two 
or more highly correlated variables are included as explanatory variables and the regression algorithm cannot 
disentangle the separate effects of each.  The omission of the household size variable in combination with the high 
degree of correlation between household size and real per capita income means that the income variable captures not 
only the income effects on usage per customer, but also the effects associated with changes in household size. 

Source: U.S. Census Bureau, Current Population Survey (CPS) Reports (1995 through 2005), Table 
AVG1: Average Number of People per Household, by Race and Hispanic Origin, Marital Status, Age, 
and Education of Householder, http://www.census.gov/population/www/socdemo/hh-fam.html. Maryland 
Department of Planning, “Household Size Projections,”  
http://www.mdp.state.md.us/msdc/popproj/HHSIZE PROJ06.xls.
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percent.  Table 1.5 compares employment for each of the five regions in the State in 2005 and 

1995, indicating also the percentage shares of employment for each region, and the annual 

average growth rates of employment over the 1995-2005 period. 

 
Table 1.5--Maryland Employment–(1995 through 2005) 
 

 

1995 
Percentage 

Share 2005  
Percentage 

Share  

Average 
Annual 

Growth Rate 
(Percent) 

Baltimore Region 1,471,215 53.1% 1,719,987 52.5%  1.6% 

Washington 
Suburban 

889,707 32.1 1,053,427 32.2  1.7 

Southern Maryland 103,346 3.7 144,731 4.4  3.4 

Western Maryland 120,175 4.3 133,828 4.1  1.1 

Eastern Shore 183,764 6.6 223,463 6.8  2.0 

Maryland 2,768,207 100.0% 3,275,437 100.0%  1.7 
     
United States 145,876,800  170,118,691   1.5 

Source: Bureau of Economic Analysis, http://bea.gov/bea/regional/reis/default.cfm?catable=CA25. 

 
 

Figure 1.7 compares annual employment growth rates in Maryland over the 1995 through 

2005 period with the growth rate in employment for the U.S.  During this period, the annual 

growth rate in employment in Maryland averaged 1.7 percent, or 0.15 percentage points above 

the growth rate in the U.S. as a whole.  The most rapid growth in employment occurred in 

Southern Maryland, where the annual growth rate in employment over the 1995 through 2005 

period averaged 3.4 percent.  The Western Maryland region had the slowest growth of all regions 

in the State, approximately 1.1 percent per year between 1995 and 2005. 
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Figure 1.7 Average Annual Employment Growth Rates for the United States, Maryland 

and Maryland Regions--1995 through 2005 (Percent) 
 

 
1.4.6 PER CAPITA INCOME 
 
 In 2005, total income in Maryland was $211.7 billion, expressed in real 2000 dollars.8  

The Baltimore and Washington Suburban regions accounted for over 85 percent of the State’s 

income, while the other regions in the State accounted for shares ranging from 3.1 to 6.1 percent.  

Real per capita personal income in the State was approximately $37,700 in 2005, with the 

highest per capita income ($43,200) occurring in the Washington Suburban region and the lowest 

($26,300) in Western Maryland.  Real per capita income in Western Maryland has consistently 

trailed the Suburban Washington region by roughly $15,000 throughout the 1995-2005 period.  

Per capita income in the State during 2005 was higher than in the U.S. by about 24 percent.  Per 

capita income in Maryland was also consistently higher than in the U.S. as a whole throughout 

the 1995-2005 period. 

 

                                                 
8. Maryland Department of Planning, “Historical and Projected Total Personal Income for Maryland 

Jurisdictions,” http://www.mdp.state.md.us/msdc/dw_HisProj_PerInc.htm. 
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 Table 1.6 compares real per capita income in Maryland and in each of the State’s regions 

in 1995 and 2005 with comparable data for the U.S.  Table 1.6 also shows average annual growth 

rates in per capita income during the 1995 through 2005 period.  Not only did per capita income 

in the State exceeded comparable national levels, the average annual rate of growth per capita 

income in Maryland during the 1995 to 2005 period increased 1.2 percentage points more 

rapidly than for the U.S. as a whole.  Although the Washington Suburban region had the highest 

per capita income in the State, the growth in per capita income in this region was the slowest. 

Real per capita income growth in the Baltimore region was the highest in the State over the 1995 

to 2005 period. 

 

Table 1.6--Maryland Per Capita Real Income--1995 through 2005 ($2000) 
 
 

1995  2005  

Average Annual 
Growth Rate 

(Percent) 

Baltimore Region 27,568  36,907  2.96 

Washington Suburban 34,073  43,187  2.40 

Southern Maryland 25,435  33,467  2.78 

Western Maryland 19,939  26,325  2.82 

Eastern Shore 23,253  30,345  2.70 

Maryland 28,821  37,742  2.73 

      

United States 26,076  30,356  1.53 

Sources: Maryland Department of Planning, “Population Estimates,” 
http://www.mdp.state.md.us/msdc/popproj/TOTPOP_PROJ05.xls; Maryland Department of 
Planning, “Maryland and U.S. Population (1969-2004),” 
http://www.mdp.state.md.us/msdc/bea/ca04/ViewSummary69_04/Total_pop69_04.xls; Maryland 
Department of Planning, “Historical and Projected Total Personal Income for Maryland 
Jurisdictions,” http://www.mdp.state.md.us/msdc/dw_HisProj_PerInc.htm; Maryland Department 
of Planning, “Maryland and U.S. Total Personal Income (1969-2004),” 
http://www.mdp.state.md.us/msdc/bea/ca04/ViewSummary69_04/PerCapIncome69_04.xls; 
Bureau of Economic Analysis, “Annual State Personal Income,” 
http://bea.gov/bea/regional/spi/default.cfm?satable=summary; Bureau of Labor Statistics, “CPI 
Inflation Calculator,” http://www.bls.gov/bls/inflation.htm. 
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1.4.7 REAL ELECTRICITY PRICES 
 
 Electricity consumption is negatively related to real electricity prices, that is, increases 

(decreases) in real prices induce decreases (increases) in electric energy consumption, other 

factors held constant.  As explained in more detail in Chapter 2, changes in electricity prices 

have both long-run and short-run impacts on electricity consumption.  In the short-run, 

reductions (increases) in electricity prices will result in increases (reductions) in the intensity of 

use of the existing stock of electricity-consuming appliances and equipment.  In the long-run, 

changes in electricity prices will affect the stock of electricity-consuming appliances and 

equipment.  For example, higher electricity prices will induce residential and non-residential 

consumers to purchase more energy-efficient appliances and equipment as components of the 

existing stock of appliances and equipment reach the end of their useful lives. 

 

 Effective July 2000, Maryland restructured the electric utility industry, allowing retail 

customers to begin to shop for power from various suppliers at market-based rates.  During the 

multi-year transition period, the electric distribution utilities were required to provide Standard 

Offer Service (SOS) to customers that chose not to shop or were unable to shop.  The initial SOS 

offerings were at frozen prices for residential and smaller commercial customers and the duration 

of the initial SOS offerings varied by customer class and utility, with the longest periods of 

frozen rates applicable to residential customers.  By mid-2006, all of the frozen rate offerings 

had expired with the exception of residential rates for Allegheny Power customers, which remain 

frozen through 2008.  Rising fuel prices (used to generate electricity) and limited import 

capabilities of the transmission system into Maryland, resulted in relative price increases for the 

large business customers purchasing electricity at market-based rates with the expiration of the 

non-residential capped rates.  Nevertheless, in real terms, retail customers in Maryland generally 

experienced declines in real (i.e., inflation adjusted) electricity prices over the full 1995 through 

2005 period, as shown in Table 1.7.  Commercial and industrial customers tended to pay more 

for electricity in 2005 compared to prices in 2000; however, in real terms, these customers are 

were paying less than the real price of electricity in 1995.   
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 Maryland’s residential customers, benefiting from capped and frozen rates, continued to 

see real price declines through all of 1995 to 2005.  U.S. residential customers however saw a 

slight increase in prices from 2000 to 2005 (8.24 cents per kWh to 8.31 cents per kWh).  For the 

entire 1995 through 2005 ten-year period, the Maryland residential class experienced an average 

annual decline in real electricity prices of 2.68 percent; the U.S. residential class experienced 

declines of 1.32 percent – approximately half the price decrease Maryland’s residential 

customers experienced. 

 

 Maryland’s commercial/industrial class realized real declines in electricity prices from 

1995 through 2000 (average annual declines of 3.14 percent) before seeing real price increases in 

2000 to 2005 (an average annual increase of 2.4 percent).   Nevertheless, for the entire 1995 to 

2005 period examined as part of the forecast, overall, Maryland’s commercial/industrial 

customers realized an average annual decrease in prices of 0.4 percent; and U.S. 

commercial/industrial customers realized an average annual price decrease of 0.6 percent.  In 

2005, U.S. commercial/industrial customers paid less for electricity (6.44 cents per kWh) than 

this same class of customers in Maryland, which paid 6.61 cents per kWh.   Table 1.7 compares 

real electricity prices among major customer classes for Maryland and the U.S. for the years 

1995, 2000, and 2005.  The figures in Table 1.7 were computed on the basis of annual electric 

utility average revenue per kWh. 

 

In general, Maryland’s residential 2005 electricity prices (in real terms) tended to be 

lower than prices in the U.S. as a whole for residential customers – and lower than the prices 

paid in 1995 and 2000.  For example, in the 2005, residential electricity prices in Maryland were 

about 14 percent below the national average.  Real electricity prices to commercial/industrial 

customers in Maryland are about 3 percent higher than U.S. average. 
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Table 1.7--Annual Electric Utility Average Revenue per Kilowatt Hour by Sector 
                   1995-2005 ($2000, Cents per kWh) 
 

 

 

 

 

 In 2005, natural gas prices increased substantially and the impacts of Hurricanes Katrina 

and Rita, which struck the Gulf Coast in late 2005, caused further significant natural gas price 

increases.  Other fuel costs (coal and fuel oil) also increased in price, but to a lesser degree than 

natural gas.  While natural gas only accounts for about six percent of the electricity generated in 

the PJM area, natural gas prices have a substantial impact on the market price of electricity since 

natural gas represents the margin fuel in about 30 percent of the hours in the year.  The increases 

in electric prices that emerged in 2006 affected all Maryland customers, with the exception of 

Allegheny Power’s residential customers, which remain under frozen rates through 2008.  While 

the increase in electric prices affect the forecast of electric energy consumption in Maryland 

since the price of electricity is one of the causal factors used to project electric energy 

consumption, the historical period of 1985 through 2005 was largely unaffected by the high 

power supply prices which became most severe in late 2005 and early 2006. 

 

Residential Commercial/Industrial All Sectors

Maryland
1995 9.53 6.89 7.98
2000 7.95 5.87 6.74
2005 7.26 6.61 6.88

United States
1995 9.49 6.84 7.78
2000 8.24 6.03 6.81
2005 8.31 6.44 7.13

Maryland
1995-2000 -3.55 -3.14 -3.32
2000-2005 -1.81 2.40 0.42
1995-2005 -2.68 -0.41 -1.47

United States
1995-2000 -2.79 -2.48 -2.63
2000-2005 0.18 1.32 0.92
1995-2005 -1.32 -0.60 -0.87

Average Annual Growth Rates (percent)

Source:  Energy Information Administration, “Current and Historical Monthly Retail Sales, Revenues, and Average
Retail Price by State and by Sector (FORM EIA-836),” 
http://www.eia.doe.gov/cneaf/electricity/page/sales_revenue.xls 



 1-22 
 

 The impacts on the forecast associated with the unprecedented price increases of late 

2005 and 2006 are discussed in Chapter 4, which presents the forecast results. 
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CHAPTER 2 
 

THEORETICAL FOUNDATIONS 
 
 
2.1 INTRODUCTION 
 
 Economic theory of the demand for goods and services provides the framework for the 

development of the Maryland Statewide forecast of electricity requirements.  As a general 

matter, the theory of demand holds that the demand for goods and services in the economy 

depends upon numerous economic factors, such as prices and incomes.  An understanding of the 

underlying theory is important, since the Statewide forecast projects usage separately for the 

residential sector, the commercial/industrial sector, and certain other relatively minor categories 

of usage.  The factors affecting demand for electricity by residential customers differ from those 

affecting demand by industrial and commercial customers.   Section 2.2 presents a brief 

overview of the theory of demand and how that is used to derive the electricity forecast.  Also 

important in the development of the forecast is the notion of demand elasticity.  Typically, 

elasticity measures assess the impacts on demand, or the extent of consumer responses, to 

changes in prices or income.  Section 2.3 discusses demand elasticity issues. 

 

2.2 DEMAND FOR GOODS AND SERVICES  
 
2.2.1 BASIC PRINCIPLES 
 
 Aggregate demand, that is, the total demand in the market, can be expressed through a 

market demand function, which is defined as the sum of the demand functions of the individual 

economic agents, such as a residential consumer or a firm.  In the case of the demand for electric 

energy, the economic agents include residential consumers, commercial and industrial firms, and 

government agencies.  We can write the demand function for commodity z of the ith economic 

agent as Equation (2.1), below: 

 

 q f x x xz
i n= ( , ,..., )1  (2.1) 
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 where: 
 

q is the quantity demanded; 
 
  xj is the jth factor affecting demand for z, j = 1, ... ,n (i.e., the explanatory 

variables); and 
 
  f is the function that describes the relationship between demand and the 

explanatory variables. 
 

The demand function shown in Equation (2.1) is consistent with the hypothesis of utility (or 

welfare) maximization as it relates to residential demand and with the hypothesis of profit 

maximization as it relates to non-residential demand. 

 

 The market demand for commodity z can be simply expressed as the sum of the 

individual demand functions for commodity z of the economic agents.  This aggregate market 

demand is shown in Equation (2.2), below: 

 q f x x xz
i

v
i

n
=

=
∑ ( ,..., )1 2

1
 (2.2) 

 
where:   f i is the demand function of the ith agent. 

 

The set of factors affecting demand, i.e., the x variables in Equations (2.1) and (2.2), are largely 

dependent upon the nature of the commodity in question.  If z is a commodity typically 

purchased by residential consumers, the market demand for z will be affected by factors to which 

individual consumer demand for z is sensitive, such as income and the price of z.  Alternatively, 

if commodity z is used as an input to the production process, market demand is affected by 

factors to which producers are sensitive, such as economic output and technology. 
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2.2.2 CONSUMER DEMAND  
 
 We will first consider the residential consumer’s demand for commodity z.  The quantity 

of commodity z purchased by an individual consumer results from the consumer’s exercise of 

choice whereby the consumer selects that combination of goods and services that maximizes his 

or her utility (or welfare), subject to a budget constraint.  Well-established economic theory 

dictates that the consumer’s demand for z is a function of its price, consumer income, and 

various other factors such as price expectations and tastes. 

  

 If z is an ordinary commodity, an increase in its price (pz) will cause a decrease in the 

quantity of the commodity z demanded, other factors held constant.  Formally, this relationship 

can be expressed as ,0<=
∆

∆

p z

q z  where ∆  represents the change in each variable.  This negative 

relationship is the foundation of the common negatively sloped demand curve.   

 

 Income is another important determinant of consumer demand.  If z is a normal 

commodity, then an increase in income will result in an increase in the quantity of z demanded,1 

which can be formally expressed as  ,0>=
∆

∆

p y

q z  where y represents income. 

 

 The discussion of consumer demand presented above is applicable to all goods and 

services in the economy, including electric energy.  An important distinction between the 

demand for electric energy and the consumer demand for most other commodities is that the 

demand for electric energy is a derived demand.  Electric energy, by itself, confers no benefits to 

the consumer.  Rather, the consumer benefits from the services provided by electricity-

consuming appliances and equipment.  Hence, the demand for electric energy is dependent upon, 

or derived, from the stock of electricity-consuming appliances and equipment. 

 

                                                 
1. Consumption of normal goods rises when income rises.  For some commodities, referred to as inferior goods, 

an increase in income results in a decrease in the consumption of the good. 
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2.2.3 PRODUCER DEMAND  
 
 Producer demand differs from consumer demand because the commodities consumed 

(e.g., commodity z) are inputs to the production process.  Producer demand is therefore subject 

to the profit maximization theory of the firm.  Just as individual consumers are assumed to 

maximize utility, that is, structure the mix of goods and services purchased in such a way as to 

maximize welfare subject to an income or “budget” constraint, producers are assumed to 

maximize profits or minimize costs.2  For the profit maximizing producer, the demand for z is 

driven by the price of z, the price of related inputs (substitutes and complements), and the 

optimal level of output.3  As was true of the consumer demand for z, the producer demand can 

also be importantly influenced by a set of industry-specific factors. 

 

 As in the consumer case, the price and quantity demanded of z are negatively related, that 

is, 
∆
∆

q
p

<0 .  The degree to which the producer will react to a change in the price of z depends 

upon the production process employed.  In particular, a change in the price of z will result in a 

new cost-minimizing combination of inputs for producing a constant level of output, provided 

that factor substitution is possible. The degree to which a profit maximizing firm changes its 

composition of inputs in response to changes in price depends upon the marginal rate of 

technical substitution between the factors employed.4  The marginal rate of technical substitution 

is determined by technology.  

 

 The level of producer output also affects the level of market demand for the input z.  The 

higher the level of output the producer chooses to produce, the greater the quantity of input z 

demanded, other factors held constant. 

 

 In addition to the factors discussed above, numerous other factors can affect the demand 

for input z, which can be determined only empirically on a case-by-case basis.  For example, 

                                                 
2. The profit maximization objective is identical to the cost minimization objective for a given level of output. 
3. The optimum level of output is that which maximizes the firm’s profit. 
4. If a firm reduces one factor of production by a single unit and increases the level of a second input by the 

amount necessary to maintain a constant level of output, the magnitude of the increase of the second input is called 
the marginal rate of technical substitution. 
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expectations of future economic output or prices can affect the demand for an input z.  When 

firms expect a recession they tend to decrease their level of production and therefore purchase 

fewer inputs; for this reason, major input orders, such as for oil, steel, and concrete, are regarded 

as leading indicators of the business cycle.  

 

2.3 DEMAND ELASTICITIES  
 
2.3.1 BASIC PRINCIPLES 
 Elasticities of demand give economists insight regarding the direction and magnitude of a 

consumer response to changes in causal factors such as price or income.  The direction of a 

consumer or producer response, given by the sign of the elasticity, can be negative (consumption 

decreases in response to a factor increase) or positive (consumption increases in response to a 

factor increase).  The magnitude of the response is given by the absolute value of the elasticity.  

Demand elasticities, therefore, serve to quantify the direction and magnitude of the change in 

demand for a commodity z in response to a change in the factors that affect the demand for z.  

The following subsections address own-price and income elasticities. 

 

2.3.2 OWN-PRICE ELASTICITY OF DEMAND  
 
 The own-price elasticity of demand (0p) is defined as the percentage change in quantity 

demanded divided by the percentage change in price.5  The price elasticity can be expressed as: 

 η pz
z
z

z
z

q
p

p
q

=
∆
∆  (2.3) 

 
 where: 

 0pz represents the price elasticity of demand;  

 qz represents the quantity of z demanded; 

 pz represents the price of z; 

 )qz represents the change in the quantity of commodity z demanded; and 

 )pz represents the change in the price of z. 

 
                                                 

5. The terms “own-price elasticity of demand” and “price elasticity of demand” are used interchangeably.  The 
price elasticity of demand is defined in terms of percentage changes to avoid the choice of units of measurement of 
price and quantity from affecting the elasticity measurement. 
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The price elasticity for an ordinary good can range from zero to negative infinity.  Our emphasis, 

however, is whether its absolute value is greater than, less than, or equal to one.  If it is equal to 

one (in absolute value), then demand is said to be unit-elastic; this implies that  a one-percent 

change in price results in a one-percent change in the quantity demanded.  If the absolute value 

of the price elasticity is greater than one, demand is said to be elastic, that is, a one-percent 

change in price would result in a greater-than-one-percent change in the quantity demanded.  An 

elastic demand implies that the consumers of a particular good are highly sensitive to changes in 

price.  Finally, if the price elasticity is less than one (in absolute value), demand is said to be 

inelastic.  If demand is inelastic, a one-percent change in price would result in a less-than-one-

percent change in the quantity demanded.  Inelastic demand implies that the consumer demand 

for the good is less sensitive (in extreme cases indifferent) to changes in price.  

 

2.3.3 FACTORS AFFECTING OWN-PRICE ELASTICITY  
 
 The magnitude of the own-price elasticity of demand of a particular commodity is 

affected by the following set of factors: 

 
• the availability and suitability of substitute commodities; 

• the time period over which the demand response to the price change is measured; 

• the share of total expenditures devoted to the commodity; and 

• the degree to which the commodity is viewed as a necessity or luxury. 
 

Based on empirical findings, the first two factors, i.e., the availability and suitability of 

substitutes and the time period over which the price response is measured, are the dominant 

factors of price elasticity. 

 

 The magnitude of the price elasticity of demand is significantly affected by the 

availability of close substitute commodities.  Although the price elasticity of demand can be high 

in the presence of a single substitute commodity, it tends to increase as the number of close 

substitutes rises. 
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 As noted above, the time period over which the response to a change in price is measured 

affects the magnitude of the response.  The longer the time period over which the response is 

measured, the higher the price elasticity.  Over time, consumers have the ability to adjust to 

changes in price to a greater degree, implying a greater elasticity of demand.  Consumers have 

fewer opportunities to respond to changes in price in the short-run, for example they are limited 

in the degree to which they can research, locate and purchase substitutes in a short period of 

time.  However, over the long-run, consumers have greater ability to adjust their existing stock of 

equipment or “durable goods” as well as modify their consumption patterns.  For example, 

demand for electric energy is dependent upon the stock of electricity-consuming appliances and 

equipment.  Consumers of electricity cannot fully respond to changes in the price of electricity 

without making adjustments to the stock of appliances and equipment, such as purchasing more 

energy-efficient equipment or changing from electric heat to natural gas heat.  These adjustments 

are infeasible in the short-run and are thus made over the long-run.  In the short-run, however, 

consumers can modify the intensity with which appliances are used; for example, consumers can 

adjust thermostat settings upward in the summer to reduce air conditioning usage in the face of 

electricity price increases. 

 

 The relative size of a particular commodity in terms of the share of overall expenditure 

can significantly affect the magnitude of the own-price elasticity of the commodity.  The larger a 

commodity’s share of total household expenditure, the larger its own-price elasticity tends to be, 

other factors held constant.  For example, consumer demand for commodity z will be more 

sensitive to price changes if commodity z represents a relatively large portion of total household 

expenditures.  Consumers are more sensitive to changes in the price of commodity z (i.e., 

consumer demand is more elastic) because a price change has significant budgetary impacts. 

 

 The degree to which a commodity is perceived as a necessity or a luxury also affects the 

magnitude of the own-price elasticity.6  By nature, necessities tend to exhibit demand 

characteristics that are relatively insensitive to price (inelastic demand).  On the other hand, the 

                                                 
6. The perception of whether a commodity is seen as a luxury or a necessity can change over time and differ 

among regions.  Telephone service is presently viewed as a necessity (in general) whereas in the past it was viewed 
largely as a luxury.  Air conditioning in the desert Southwest is viewed as a necessity, while in the upper Midwest it 
is viewed as a luxury. 
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demand for luxury goods is more price-sensitive (elastic demand) than the demand for 

necessities given that luxury goods are seen as dispensable.  Electricity in general is considered a 

necessary good and thus demand for electricity generally is less sensitive to changes in price than 

the demand for luxury goods.  Consequently, commodities that are perceived as necessities tend 

to exhibit relatively low own-price elasticities of demand while luxury commodities are 

characterized by relatively high own-price elasticities of demand. 

 

2.3.4 INCOME ELASTICITY OF DEMAND  
 
 The income elasticity of demand (0y) is defined as the percentage change in quantity 

demanded divided by the percentage change in income, other factors held constant.  This 

relationship is shown in Equation (2.4), below.  The income elasticity, like the own-price 

elasticity, also has two components; magnitude and direction. The magnitude in absolute terms 

can range from zero to infinity and the direction can be positive, negative or zero.  However, the 

income elasticity of a normal good is always positive because normal goods are defined as goods 

whose quantity demanded increases as income rises.7   

    
η y

z

z

q
y

y
q

=
∆
∆   (2.4) 

 As with the emphasis on the own-price elasticity of demand, our emphasis is on whether 

the magnitude of the income elasticity of demand is greater than, less than, or equal to one.  If a 

normal commodity is a necessary good or service, the income elasticity of demand tends to be 

below one; this implies that a ten percent increase in income would lead to an increase in 

consumption that is less than ten percent.  Alternatively, if the commodity is a luxury good or 

service, the income elasticity of demand tends to exceed one, which implies that a ten percent 

increase in income would result in a consumption increase or more than ten percent.  

 

 As with the own-price elasticity, we expect consumer response to changes in income to 

be greater in the long-run than in the short-run and for exactly the same reasons.  Consumers 

have increased ability to adjust the stock of electricity consuming appliances in the long-run than 
                                                 

7. Commodities characterized by negative income elasticities are referred to as inferior goods because as 
income rises, the quantity demanded falls. 
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in the short-run.  Short-run responses are generally limited to modifications in the intensity of 

use of the stock of electricity consuming appliances. 

 

 The concept of income elasticity of demand is extremely important when forecasting 

demand, particularly in the long-run.  Over time, technological innovations arise, which 

increases labor productivity and thus real incomes.  As income rises, the income elasticity of 

demand for a particular commodity (in this case, electricity) provides valuable information about 

how demand for the commodity will change in response to changes in income.   
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CHAPTER 3 
 

ECONOMETRIC MODELING, ESTIMATION, AND RESULTS 
 
 
3.1 INTRODUCTION  
 
 This chapter presents the specifications of the variables used to develop the electricity 

consumption econometric forecasting equations as well as the specifications of the equations 

themselves.  Additionally, the econometric results are presented, including the estimated 

equations and important statistics describing the characteristics of each of the estimated 

electricity consumption equations. 

 

 This chapter contains four additional sections.  In Section 3.2, we discuss basic issues in 

modeling electricity consumption econometrically.  Section 3.3 presents the partial adjustment 

hypothesis underlying the general econometric model framework adopted for estimating 

residential and nonresidential consumption of electricity in Maryland.  In Section 3.4, we address 

variable specification issues for the dependent and independent variables contained in each of the 

equations.  Section 3.5 presents the parameter estimates.  The own-price and income elasticity 

estimates (short-run and long-run) are also presented in Section 3.5. 

 

3.2  ISSUES IN MODELING ELECTRIC DEMAND  
 
 The proper development of econometric models for estimating the consumption of 

electricity must reflect the characteristics that affect its usage.  As noted in Chapter 2, the 

demand for electricity is derived from the use of electricity-consuming appliances and 

equipment, that is, no benefit accrues to the consumer from the direct consumption of electricity.  

Rather, benefits are derived from the services provided by electricity-consuming devices.  The 

demand for electricity, therefore, derives from the demand for the services provided by 

electricity-consuming appliances and equipment.  Appliances and equipment, moreover, tend to 

be long-lived and the rate of electricity consumption per unit of use-time is generally fixed by the 

embodied engineering characteristics.  This implies that electricity consumption for appliances 
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and equipment can only be altered by modifying the intensity of use of the appliances and 

equipment or by replacing and adding to the existing stock.   

 

 The intensity of use of the existing stock of appliances and equipment can be changed 

rapidly by the consumer.  For example, a residential consumer can choose to adjust thermostat 

settings to reduce the use of air conditioning, and hence electricity.  Adjustments to the capital 

stock, however, occur over longer periods of time as the existing stock of appliances and 

equipment requires replacement. 

 

 Because the effects of changes in the underlying causal factors of the demand for electric 

energy have both short-run characteristics (i.e., intensity of use of the existing stock of 

appliances and equipment) and long-run characteristics (i.e., changes to the existing stock), the 

econometric models must reflect both short-run and long-run responses to factors such as the 

price of electricity and income.  Additionally, the models need to differentiate between causal 

factors that elicit both short-run and long-run responses and weather, which is hypothesized to 

entail only a short-run response.  With respect to Maryland generally, consumers fully expect 

uncomfortably high temperatures in the summer months and uncomfortably low temperatures in 

the winter months.  Consequently, while warm weather during the summer will induce increased 

intensity of use of the existing stock of air conditioners, weather fluctuations will not appreciably 

affect the stock of air conditioners.  Similarly, extreme cold weather will not affect the stock of 

heating appliances significantly but will affect the intensity of use of the heating equipment in 

place.  Therefore, weather-related effects on the demand for electric energy depicted in the 

econometric models need to be restricted to the short-run.  This restriction eliminates the 

potential of having the model behave in such a way as to allow extreme (or abnormally mild) 

temperatures in one season to affect usage in subsequent seasons and in subsequent years. 

 

 Additional issues associated with modeling the demand for electric energy relate to the 

specification of the electricity price variable, the specification of the dependent variable, and the 
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presence of statistical problems due to multicollinearity and autocorrelation.1  Each of these 

issues is fully addressed later in this chapter. 

 
3.3 ECONOMETRIC MODEL  
 
 From the preceding section discussing short-run and long-run effects on the demand for 

electric energy, it is clear that the stock of electricity-consuming appliances and equipment have 

important implications for electric energy consumption.  Unfortunately, sufficiently detailed data 

on the stocks of electricity-using appliances and equipment does not exist to permit explicit 

inclusion into the econometric framework.  As an alternative to the explicit inclusion of 

information on appliance and equipment stocks, the econometric approach relied upon for 

purposes of this forecast implicitly incorporates information on the stock of appliances and 

equipment and consequently the models do not require detailed data on the size and 

characteristics of the stock. 

 

 In this analysis, we have estimated and forecasted residential and nonresidential 

consumption of electricity in the State of Maryland through an econometric model in which 

appliance and equipment stocks are indirectly included.  The consumption of electricity in the 

short-run (q) is distinguished from its long-run counterpart (q*) using a partial adjustment 

mechanism.  We regard q as the demand for electric energy under "temporary" equilibrium 

insofar as variations in consumption are constrained to changes in the rate of use of electricity-

consuming appliances and equipment, which is taken as fixed in the short-run.  Over time, as the 

amount and characteristics of the existing stock become alterable, there is greater opportunity to 

respond to changes in the factors underlying the demand for electric energy.  The long-run 

equilibrium level of electricity consumption is consistent with the long-run equilibrium level of 

the stock of appliances and equipment.   

 

 For an individual consumer, the demand function can be represented as:   

 
                                                 

1. Multicollinearity refers to the situation wherein two or more of the independent (causal) variables are 
statistically related and thus preclude the regression algorithm from disentangling the effects of each independent 
variable on the dependent variable.  Autocorrelation refers to the condition whereby the error term in the one period 
is statistically related to the error term in a previous period. 
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 ln ( ) ln( )*q Xt t
i

v
i t t= + + ∈

=
∑α γ

1
 (3.1) 

where: 

 α  is the functional intercept; 

 
iγ  is the response parameter for the ith regressor x; 

 ∈ is the error term, assumed to be an independently and normally distributed with  

zero mean and variance σ 2  ; 

 t denotes time period; and  

 ln is the natural logarithm operator.   

 

 At any point in time, q differs from q* because the actual level of the appliance and 

equipment stock does not equal the long-run equilibrium level.  Consumers, however, are 

assumed to attempt to bring q and q* into equality over time through gradual reduction in the 

difference between q and q* this adjustment process can be specified as: 

 

 (3.2) 

where:   

 Φ  is the partial adjustment coefficient; 

 µ  is an additive random disturbance term; 

 j is a lag index; and 

  other terms are as previously defined.   

 

 The natural range of Φ  is between zero and 1.  If Φ  = 1, adjustment to the long-run level 

of equilibrium demand is instantaneous.  Alternatively, if Φ  = 0, then no adjustment occurs in 

time period t, for all values of t, and the equilibrium level of demand is neither reached nor 

approached.  While neither  extreme is consistent with the hypothesis of partial adjustment, each 

is empirically plausible.   

 

 Solving for ln( *)q  in equation (3.2), we obtain: 

ln ( ) ln( ) (ln ( * ) ln( ))q q q qt t j t t j t− = − +− −Φ µ
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(3.3) 

 

 
This step is important because the unobservable ln ( *)q  is expressed in terms of the observable 

ln ( )qt  and ln ( )qt j− , in addition to Φ  and µ , which can be estimated.  Substituting the right-

hand side of Equation (3.3) into the left-hand side of Equation (3.1) and solving for ln ( )qt  

yields: 

 

(3.4) 

 

where the composite disturbance term v  is defined as Φ ∈+ µ .  We can rewrite Equation (3.4) 

for simplicity as:   

 

(3.5) 

 

where:  

 β α β β γ β γ0 1 2 11≡ ≡ − ≡ ≡ ≡Φ Φ Φ Φ Φ, ( ), , , .'
v and v v   

 

 

 Equation (3.5) is a multivariate, log-linear, empirically tractable econometric model.  It is 

also dynamic in structure by the presence of the lagged dependent variable ( ln qt j( ))− on the 

right-hand side.   

 

 In Equation (3.5), parameter β i measures the one-period effect of a change in ln(q) 

given a change in ln( )xi  in time period t i v, , ,= 2 K   , that is ∆
∆

l n q
l n x

t

it

( )
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  .   Its estimate, 
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−

−−
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µ
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=
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2
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therefore, is the short-run elasticity of the demand for electricity with respect to ( )xi .  Long-run 

elasticities can be derived by letting N61.  As N61, the cumulative effect of a change in ln(xi) on 

ln(q) becomes (i.  Hence, ( estimates can be interpreted as long-run elasticities.  We use 

Equation (3.5) to describe both the residential and nonresidential demand for electricity in 

Maryland.2 

 
3.4 ECONOMETRIC ESTIMATION  
 
 Econometric estimation is a systematic procedure by which we are able to derive 

statistical estimates for the parameters of a regression equation, or system of equations, from 

sample data.  In searching for an estimator, it is important to know whether for the particular 

model the estimator is unbiased and efficient for small samples as well as consistent and 

asymptotically efficient for large samples.  An estimator is said to be unbiased if its sampling 

probability distribution contains the actual parameter value as its mean value.3  An unbiased 

estimator is said to be efficient if its variance is smaller than the variance of any other unbiased 

estimator.  It is said to be consistent if, as the sample size goes to infinity, the probability of 

having $β  differ from β  becomes increasingly smaller.  Finally, a consistent estimator is said to 

be asymptotically efficient if it has the smallest variance among competing estimators.  These 

four properties compose the characteristics of an ideal estimator. 

 

 Whether an estimator satisfies these properties largely depends on the econometric model 

it is intended to estimate.  Ideal estimators are often unavailable.  This, however, does not imply 

that meaningful results cannot be obtained.  When relying on small samples, for example, 

exclusive concern for unbiased estimators discriminates against that estimator which is slightly 

biased but has a considerably lower variance.  If the goal is to maximize the accuracy of the 

prediction, an estimator with low variance and some bias might be preferred to an unbiased 

                                                 
2. The nonresidential sector involves commercial/industrial and streetlighting sales.  Streetlighting sales are 

estimated using an alternative equation form. Because of its small share of total sales and relative stability, the 
streetlighting sales are modeled more simply, as described later in this chapter. 

3. $β  is an unbiased estimator of β  if E $β  = β , where E is the expectation operator.  Conversely, β is a 

biased estimator of β  if E( $) ,β β ξ= +  where ξ ≠0. 
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estimator with higher variance.  Also, use of a biased estimator can be assessed to be appropriate 

due to its large-sample or asymptotic properties.  This is possible because the sampling 

probability distribution of an estimator changes as the sample increases in size.  In many cases, it 

happens that as the sample size becomes increasingly larger, the bias of an estimator diminishes. 

 

 Ordinary least squares (OLS), for example, constitutes a biased estimator for the 

parameters of equation (3.5) because of the inclusion of a lagged dependent variable.  It can be 

shown, however, that OLS constitutes a consistent estimator for the parameters.4  A consistent 

estimator that is biased may not yield the true parameter on average, but it will approximate the 

true parameter as the sample grows larger.  This characteristic is more desirable from a practical 

point of view than using an unbiased estimator that continuously deviates from the true 

parameter as the sample size increases.  A consistent estimator allows stronger statistical 

inferences to be drawn about the estimated parameter and its implications for the model.5 

 

 An additional issue related to the weather variable warrants note.  Weather, which has a 

short-run effect on electricity consumption, is included in Equation (3.5) as an independent 

variable specified as:   

 

)]1(2)1(ln[)]1(2)1([ln 44441 −−−− +++−+++= tttttttt asacddhsahddasacddhsahddwea β    (3.6) 

 

where: 

hdd  stands for heating degree days; 

hsa  is electric space heat saturation (residential equations only); and 

cdd  stands for cooling degree days; 

asa  is air-conditioning saturation (residential equations only). 

 

 

                                                 
4. See G.G. Judge, et al., Introduction to the Theory and Practice Econometrics, 2nd edition (New York: John 

Wiley & Sons, 1988) for further reference. 
5. OLS is not a consistent estimator of Equation (3.5) in the presence of serial correlation of the residential 

terms.  Other estimators, such as instrumental variables, maximum likelihood estimators, or generalized least 
squares, however, can be used instead. 
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 The specification of the weather variable (wea) contains the parameter $1, which is the 

same parameter associated with the lagged dependent variable in Equation (3.5).  The $1 term is 

included in the specification of the weather variable to restrict weather to having only short-run 

effects on electric energy consumption.  In essence, the $1 parameter is multiplied by lagged 

heating and cooling degree days and subtracted from current period heating and cooling degree 

days to eliminate the impacts of past weather on current period consumption. 

 

 The estimation algorithm relies on an iterative approach to estimate $1, such that the two  

$1 estimates are identical.  In all equations in which the weather variable is included, 

convergence to reasonable values of $1 was achieved. 

 

3.5   EMPIRICAL RESULTS AND ANALYSIS  
 
3.5.1   RESIDENTIAL ELECTRIC ENERGY CONSUMPTION EQUATION  
 
 The dependent variable in the residential electric energy consumption equation is the 

natural logarithm of quarterly residential MWh use per residential customer.  This variable was 

generated by aggregating the Maryland jurisdictional residential consumption of the four 

investor-owned utilities operating in Maryland and the Southern Maryland Electric Cooperative 

(SMECO) and dividing by the sum of their residential customers.6  The dependent variable was 

regressed upon: 

 
• a constant term; 

• real per capita personal income in the State of Maryland (logarithm); 

• the real price of electricity to residential customers (logarithm); 

• a lagged dependent variable defined as the value of the dependent variable in the 
same calendar quarter of the previous year (logarithm); 

• a weather variable expressed in difference form (logarithm); and 

                                                 
6. The four major investor-owned utilities operating in the State are:  BGE, Potomac Electric Power Company 

(Pepco), Delmarva Power and Allegheny Power. 
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• a binary (0,1) dummy variable set equal to one in the fourth quarter of 2000 and 2003 
and zero in all other calendar quarters, included to reduce the impacts associated with 
two outlying observations. 

 The specifications of the variables used in the residential electricity use equation are 

discussed below. 

 
Variable Specifications 

 
 As noted above, the dependent variable is defined as average quarterly electricity use per 

residential customer.  Per-customer consumption rather than total residential consumption (with 

the number of customers used as an independent variable) was used because there is no reason to 

expect the coefficient on the number of customers to be other than unity, that is, any change in 

the number of customers should result in a proportionate change in total energy consumption.  

By specifying the dependent variable as usage per customer, the proportionality relationship is 

built into the equation. 

 

 The real price of electricity is specified as the average quarterly price of 500 kWh of 

electricity, including fuel cost adjustment, deflated to constant dollars using the Consumer Price 

Index.  Prices were computed from the residential tariffs of the four investor-owned utilities 

operating in Maryland and SMECO and weighted by the number of residential kWh deliveries of 

the respective electric service provider.  Average per-kWh prices were not used, i.e., total 

residential revenues divided by total kWh consumption, because some of the historical 

estimation period is characterized by declining block prices, that is, price per-kWh declines as 

the number of kWh consumed in the month increases.  Reliance on such an average price 

number would result in a dual causality problem.  Specifically, prices would determine the 

quantity consumed, but the quantity consumed would also determine price.  Consequently, if 

usage in a particular month was high owing to, for example, extreme weather, the higher level of 

usage would mechanically result in a lower average price, other factors held constant.  The 

econometric impact of this circumstance would be an overestimation of the price elasticity -- 

residential energy consumption would appear to be more sensitive to price than is actually the 

case.  For this reason, a typical bill price rather than an average price is used in the residential 

equation. 
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 The real per capita personal income variable is defined as total Maryland personal 

income divided by total Maryland population and deflated to 1982-1984 dollars using the 

Consumer Price Index.  Data were obtained from the Maryland Department of Planning. 

 

 The weather variable included in the residential equation is specified as: 

  ln ((HDDt x (1 + HSATt) + 2 x CDDt x (1 + ACSATt)) 
  - β1 x ln ((HDDt-4 x (l + HSAT t-4) + 2 x CDDt-4 x (1 + ACSAT t-4)) (3.7) 
where: 

HDD  stands for heating degree days; 

HSAT  is electric space heat saturation;  

CDD  stands for cooling degree days; 

ACSAT is air-conditioning saturation; 

β1 is the estimated coefficient on the lagged dependent variable; and 

t denotes the calendar quarter. 

 

 Maryland Weather Series 
 
 The heating and cooling degree day variables are based on weather data assembled by the 

National Climatological Data Center (NCDC), National Oceanic and Atmospheric 

Administration (NOAA).  Degree days are calculated by NOAA as the difference between the 

average of the high and low daily temperature and 65 º F.  If the average is above 65 º F, the 

difference is recorded as cooling degree days; if the average is below 65 º F, the difference is 

recorded as heating degree days. 

 

   Degree day data, by month, for four airports (Baltimore/Washington International 

Thurgood Marshall, Reagan National, Frostburg, and Salisbury) were collected and weighted by 

1995 population data from surrounding and nearby counties.  This was done to weight the degree 

days and develop Statewide degree day data series for use in estimating the residential (and 

commercial) electric energy consumption equation.  The counties associated with each airport 

are listed in Table 3.1. 
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Table 3.1—Counties and associated weather data metering 
locations  
 
Baltimore/Washington International 
Thurgood Marshall Airport                Salisbury Airport 
Anne Arundel Caroline 
Baltimore City Dorchester 
Baltimore County Kent 
Carroll Queen Anne’s 
Harford Talbot 
Howard Worcester 
 Wicomico 
  
Reagan National Airport Frostburg Airport 
Calvert Allegany 
Charles Frederick 
Montgomery Garrett 
Prince George’s Washington 
St. Mary’s  

 

 1995 population data was used for weighting since it was reasonably representative of the 

population distribution throughout the 1985 to 2005 historical estimation period.  The forecast 

results are not sensitive to the selection of weighting year given the relative stability of the 

weights over time and the high degree of correlation among degree day readings at the various 

airports.  Electric space heat saturation was calculated by dividing the number of residential 

electric space heat customers by the total number of residential customers.  The raw data were 

obtained from utility responses to DNR requests for information. 

 

 Air conditioning saturation estimates were based on data contained in residential 

appliance saturation surveys conducted by the utilities throughout the historical forecast period.  

Due to certain discontinuities and gaps in these data, econometric interpolation and extrapolation 

to estimate some of the data points was required.  Each utility’s estimated air conditioning 

saturation was weighted by the utility’s share of residential customers in each calendar quarter to 

develop a Statewide air conditioning saturation series. 
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 As indicated in the specification of the weather variable, cooling degree days are 

multiplied by two.  The reason for weighting cooling degree days by two is that there are many 

more heating degree days in any given year than cooling degree days and absent such weighting, 

the effects of heating degree days on electric energy consumption would swamp the impacts of 

cooling degree days. 

 

 Also shown in the specification of the weather variable is the multiplication of degree 

days by one plus the respective saturation rate (either electric space heating or air conditioning) 

rather than by the saturation level alone.  This is because extreme temperatures affect electric 

energy usage even in the absence of any electric space heating or air conditioning.  For example, 

natural gas heating entails the use of electric fans to circulate the warmed air; in the absence of 

air conditioning, ceiling fans and whole-house fans are used.  Consequently, multiplying degree 

days by the saturation rate alone would constitute a mis-specification error. 

 

 The weather variable is structured as a difference between current period weather and 

weather in the same quarter of the previous year multiplied by the estimated coefficient on the 

lagged dependent variable.  This construction restricts the weather variable to short-run impacts 

on electric energy use by subtracting out the effects of weather from prior periods.  

Consequently, long-run influences of weather are eliminated and extreme weather conditions in 

one calendar quarter will only affect usage in that quarter and not affect usage in future periods. 
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 Econometric Results 
  
 The estimated parameter on the lagged dependent variable (shown in Table 3.2.a) is 

approximately 0.70, which implies that the residential consumers complete about 75 percent of 

the adjustment to long-run factors in four years.7  The speed of adjustment, therefore, is 

reasonable and consistent with prior expectations and results obtained in prior forecast analyses.  

A significantly higher parameter estimate (for example in excess of 0.85) would imply an 

unreasonably rapid rate of adjustment and a much smaller parameter estimate (say, below 0.5) 

would suggest an unreasonably long adjustment period.   

 

The estimated parameter on real per capita personal income is approximately 0.06, 

implying a short-run income elasticity of 0.06 and a long-run elasticity of 0.26.8  The estimated 

parameter on the real per capita income variable is not statistically significant, that is, we cannot 

conclude that the true value of the parameter is different from zero at any of the standard levels 

of confidence.  From a theoretical perspective, however, changes in income will affect electric 

energy consumption.  Omission of the variable from the equation, therefore, would result in an 

equation mis-specification problem which, in turn, causes the parameter estimates for the 

included variables to be biased. 

  

 The estimated short-run own-price elasticity for the residential energy consumption 

equation is -0.13, and the long-run own-price elasticity is -0.43.  This suggests that consumers 

will decrease their use of electric by four-tenths of one percent in response to a one percent 

increase in the price of electricity given sufficient time to fully adjust the stock of electricity-

consuming appliances.  The magnitudes of the estimated own-price elasticities are consistent 

with prior expectations and results achieved in prior forecast analyses. 

 

 

                                                 
7. The percentage of adjustment in any given year is calculated as (1-0.7n) x 100, where n is the number of 

years.  (1-0.74) x 100 is equal to 24 percent. 
8. The long-run elasticity is computed as equal to the short-run elasticity divided by the quantity 1 minus the 

parameter estimate on the lagged dependent variance.  
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 The residential energy consumption equation exhibits an R-square statistic of 0.96, 

indicating that the equation is capable of explaining 96 percent of the variation in electric energy 

consumption per customer over the historical estimation period.  The estimated parameters on all 

key variables are statistically significant, with the exception of the estimated coefficient on the 

real per capita income variable, discussed above.  Evidence of fourth order autocorrelation 

among the residuals was found to exist in the estimated equation and was corrected for using an 

autocorrelation correction term denoted as AR(4).9  The estimation results and variable 

specifications are presented in Tables 3.2.a and 3.2.b. 

 

Table 3.2.a--Maryland residential electric energy consumption--estimation results  

Dependent variable 

 

Natural logarithm of quarterly 
Maryland residential MWh use divided 
by the quarterly average of Maryland 
residential customers.  

Regressor  
Parameter 
Estimate 

Standard 
Error t-Statistic 

Intercept  -0.708131 0.585 -1.210 

Lagged dependent variable  0.702767 0.079 8.800 

Real price of electricity (logarithm)  -0.127168 0.060 -2.107 

Weather (logarithm)  0.429959 0.022 19.267 

Real per capita income  0.057368 0.043 1.337 

Dummy variable  0.086746 0.024 3.622 

AR(4)   -0.394739 0.137 -2.877 

Number of observations 64 Standard error of 
regression 

0.031 

Degrees of freedom 57 Sum of squared residuals 0.063 

R-square 0.962 Log of likelihood 
function 134.200 

Adjusted R-square 0.958   

 
 

                                                 
9. Fourth order autocorrelation means that the error term in period t is statistically relied to the error term in 

period t-4 (i.e., the same quarter of the previous year). 
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Table 3.2.b--Maryland residential electric energy consumption--specification of variables  

Dependent variable 

 

Natural logarithm of quarterly Maryland residential MWh 
use divided by the quarterly average of Maryland residential 
customers.  

Lagged dependent variable 
 

The value of the dependent variable in the same calendar 
quarter of the preceding year. 

 
Real price of electricity  

The natural logarithm of the real price of 500 kWh of 
electricity, deflated using the Consumer Price Index. 

Real per capita income 
 

The natural logarithm of real per capita personal income 
deflated using the Consumer Price Index. 

Weather 
 
  

The weather variable is specified as: 
 
ln( ( ) ( ( ))HDDt HSAT CDD ACSATt t t× + + × × +1 2 1  

 

 

− × × + + × × +− − − −β ln( ) ( ) ( ) ( ))HDD HSAT CDD ACSATt t t t4 4 4 41 2 1  
where: 
 
HDD is the weighted average heating degree days in 
Maryland for the quarter and lagged one month, e.g., first 
quarter HDD is specified as heating degree days accumulated 
over December, January, and February. 

 
 

CDD is cooling degree days for the quarter in Maryland and 
lagged one month. 

  HSAT is electric space heat saturation. 

  ACSAT is air conditioning saturation. 

 

 

β is the estimated parameter on the lagged dependent 
variable. 
 
t is a time subscript denoting the calendar quarter. 

Dummy variable  A binary (0, 1) dummy variable set equal to one in the fourth 
calendar quarter of 2000 and 2003 and zero in all other 
calendar quarters to correct for outlying observations. 
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3.5.2 COMMERCIAL/INDUSTRIAL ELECTRIC ENERGY CONSUMPTION EQUATION 
 
 The dependent variable for the commercial electric energy consumption equation is 

defined as quarterly commercial plus industrial MWh use in the State divided by total non-farm 

employment in the State.  The logarithm of commercial/industrial MWh use per employee were 

regressed upon: 

• a constant term; 

• a lagged dependent variable; 

• a weather variable; 

• a real price variable; 

• a binary dummy variable set equal to one in the first calendar quarter of each year and 

zero for all other calendar quarters;  

• a binary dummy variable set equal to one in the third calendar quarter of each year 

and zero for all other calendar quarters; 

• a binary dummy variable set equal to one in the second calendar quarter of 2002 and 

zero for all other calendar quarters; and 

• a variable denoting the percentage change in total employment relative to the same 

quarter of the previous year. 

 

 Variable Specification 
 

 The dependent variable, as noted above, is specified as total commercial plus industrial 

electric energy use divided by the total non-farm employment.10  Ideally, we would want to 

specify the dependent variable as electric energy consumption per unit of output, but no reliable 

and consistent measure of output exists.  As a proxy for output, we have relied on employment.11   

                                                 
10. Commercial/industrial use is defined as the aggregation of the Maryland jurisdictional commercial plus 

industrial consumption of the investor-owned utilities operating in Maryland and the Southern Maryland Electric 
Cooperative. 

11. Specifying the dependent variable as commercial plus industrial energy use per employee is tantamount to 
restricting the parameter on employment to one.  A parameter on the employment variable of less than one would 
imply economies of scale for electricity consumption relative to employment while a parameter greater than one 
would imply diseconomies of scale.  Since the concept of economies (or diseconomies) of scale is relevant only for 
a plant or a firm, and not relevant to all firms within geographic areas such as states, the specification of the 
dependent variable, which precludes the equation from reflecting either economies or diseconomies of scale, is 
appropriate. 
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It is important to note that in prior PPRP forecasts of electricity use in Maryland, 

industrial electricity usage was modeled separately from commercial electricity usage.  We have 

combined these two sectors in the present forecast for several reasons.  First, the classification of 

customers as either commercial or industrial varies among utilities and is generally related to size 

as opposed to line of business.  Consequently, there are inconsistencies that emerge with reliance 

on utility classifications.  Further, large commercial (and commercial-type customers, such as 

military installations) are classified as “industrial” when a line-of-business classification would 

more appropriately designate these customers as commercial.  Similarly, a small manufacturing 

firm would tend to be classified as a commercial customer rather than as an industrial customer.  

For these reasons, commercial and industrial sales were econometrically estimated as an 

aggregate single category. 

 

An additional consideration is that projections of manufacturing employment in 

Maryland are no longer prepared by the Maryland Department of Planning owing to changes in 

the industrial classification system which made older data inconsistent with more recent data.   

 

The weather variable contained in the commercial/industrial equation is analogous to the 

weather variable in the residential equation though the commercial/industrial equation weather 

variable excludes any measures of electric space heat saturation or air conditioning saturation.  

Like the weather variable used in the residential equation, the commercial/industrial sector 

weather variable is constructed as a difference to preclude weather conditions in one calendar 

quarter from influencing energy usage in future calendar quarters. 

 

 The electricity price variable contained in the commercial/industrial equation is a typical 

bill measure (rather than an average price measure) defined as the price of monthly use of 10,000 

kWh of energy and 40 kW of demand, including fuel cost adjustments.  The price variable is 

deflated to 1996 dollars using the Implicit GDP Deflator.  Commercial/industrial prices were 

calculated from utility tariffs over the historical estimation period and prices were weighted by 
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the number of non-farm employees in the counties served by the respective utilities to develop a 

weighted average price. 

 

 The commercial/industrial equation also contains three binary (0, 1) dummy variables -- 

one set equal to unity in the first calendar quarter of each year and zero for all other quarters; a 

second set equal to unity in the third calendar quarter of each year and zero in all other calendar 

quarters; and a third set equal to unity in the second quarter of 2002 and zero in all other calendar 

quarters.  The first two variables were included to capture certain apparent cyclical impacts not 

adequately captured by the weather variable; the third was included to eliminate the influence of 

an outlying observation on the estimation results. 

 

 A lagged dependent variable is included in the commercial/industrial equation consistent 

with the theoretical construction of the partial adjustment model described earlier in this chapter.  

The lagged dependent variable is defined as the value of the dependent variable in the same 

quarter of the previous year. 

 

 A variable denoting the percentage change in employment from the same quarter in the 

previous year was included to recognize that growth (or contractions) in employment may not be 

fully reflected in energy use per employee as firms adjust to short-term changes in the level of 

employment. 

 

Econometric Results 
 
 The parameter on the lagged dependent variable is estimated to be approximately 0.76 for 

the Maryland commercial/industrial electric energy consumption equation, which suggests that 

half of all adjustment to changes in long-run variables, i.e. the price of electricity, occurs over 

about three years.  This time frame is reasonable and consistent with prior expectations.  Tables 

3.3.a and 3.3.b describe the equation and variables used. 

 

 The estimated parameter on the logarithm of the real price of electricity to commercial/ 

industrial customers in Maryland is statistically significant at the 5 percent level.  Because the 
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commercial equation is specified in double-log form, the estimated parameter on the price 

variable can be interpreted as an own-price elasticity.  The estimated (short-run) price elasticity 

is -0.16.  Given the estimated parameter on the lagged dependent variable, the short-run elasticity 

estimate corresponds to a long-run elasticity estimate of -0.67 for Maryland commercial/ 

industrial customers. 12  The short-run and long-run own-price elasticities are of reasonable 

magnitude and are consistent with prior expectations. 

 

 The estimated parameter on the weather variable, described above, is statistically 

significant at the 5 percent level and of correct sign. 

 

 As noted previously, the commercial/industrial use equation contains three binary (0,1) 

dummy variables.  The estimated parameters on all three binary dummy variables are statistically 

significant at the 5 percent level.  

 

 The estimated coefficient on the change-in-employment variable is statistically 

significant and of correct sign. 

 

 The equation exhibits an R-square statistic of 0.94, meaning that the equation explains 

approximately 94 percent of the variation in the value of the dependent variable over the 

historical estimation period. 

  

 No evidence of first, second, third, or fourth order serial correlation was found in the 

commercial industrial equation.   

                                                 
12. The long-run elasticity is computed as >sr/(1-$), where >sr is the short-run price elasticity and $ is the 

estimated parameter on the lagged dependent variable. 
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Table 3.3.a--Maryland commercial/industrial electric energy consumption--estimation 
results  

Dependent variable  

    

    

Natural logarithm of Maryland quarterly commercial 
plus industrial MWh use divided by Maryland 
quarterly average non-farm employment 

Regressor    
Parameter 
Estimate  

Standard 
error  t-Statistic 

Intercept    0.515072  0.125  4.132 
Lagged dependent   0.758685  0.049  15.531 
Real price (logarithm)  -0.157421  0.049  -4.037 
Weather (logarithm)   0.111859  0.018  6.070 
First quarter dummy variable -0.019576  0.008  -2.367 
Third quarter dummy variable 0.058514  0.013  4.400 
Outlier dummy variable 0.090424  0.024  3.722 
Change in employment -0.004593  0.002  -2.755 

Number of observations 80  
Standard error of 
regression  

 
0.024 

Degrees of freedom  73  
Sum of squared 
residuals 0.024 

R-square   0.938  
Log of likelihood 
function 190.157 

Adjusted R-square 0.932      
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Table 3.3.b--Maryland commercial/industrial electric energy consumption -- specification 
of variables  
Dependent variable Natural logarithm of Maryland quarterly 

commercial plus industrial MWh use divided 
by Maryland quarterly average non-
manufacturing employment 

Lagged dependent variable The value of the dependent variable in the 
same calendar quarter of the preceding year. 

Real price Natural logarithm of real price of 10,000 kWh 
of electric energy and at 40 kW of demand to 
commercial/industrial customers in Maryland, 
including fuel cost adjustment and deflated 
using the Implicit Gross Domestic Product 
Deflator. 

Weather ln (HDDt + 2 x CDDt) - $2 x ln  (HDDt-4 + 2 x 
CDDt-4) 
 
where: 
 
HDD is the weighted average heating degree 
days in Maryland for the quarter and lagged 
one month, e.g., first quarter HDD are 
specified as heating degree days accumulated 
over December, January, and February. 

 CDD is cooling degree days for the quarter in 
Maryland and lagged one month. 

 $2 is the estimated parameter on the lagged 
dependent variable. 
 
t is a time subscript denoting the calendar 
quarter. 

First quarter dummy variable A binary (0, 1) dummy variable set to one in 
the first calendar quarter of each year and zero 
in all other calendar quarters. 

 
Third quarter dummy variable A binary (0, 1) dummy variable set equal to 

one in the third calendar quarter of each year 
and zero in all other calendar quarters. 
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Table 3.3.b--Maryland commercial/industrial electric energy consumption -- specification 
of variables (cont’d) 

Outlier dummy variable A binary (0, 1) dummy variable set equal to 
one in the second quarter of 2002 and zero in 
other calendar quarters. 

Change in employment The number of non-farm employees in the 
current quarter menus the number of non-farm 
employees in the same quarter of the prior 
year all divided by the number of non-farm 
employees in the same quarter o the prior year.

 

3.5.3 STREETLIGHTING ELECTRIC ENERGY CONSUMPTION EQUATION  
 

The dependent variable for the streetlighting and “other” electric energy consumption equation is  

defined as the logarithm of  annual streetlighting and other MWh consumption for Maryland’s 

four investor-owned utilities plus that of SMECO.  The dependent variable was regressed upon: 

• a constant term; 

• residential customers (logarithm); and 

• a dummy variable. 

 

 Variable Specifications 
 
 Electric energy consumption for streetlighting in Maryland was estimated using annual 

data rather than quarterly data since streetlighting use is generally not metered and billing 

arrangements (and hence usage data available) reflect levelized annual usage given the number 

and type of streetlights in use. 

 

 The dependent variable is the natural logarithm of streetlighting consumption obtained 

from monthly consumption data provided by the four investor-owned electric utilities in 

Maryland and SMECO.  Streetlighting consumption is determined by the number of streetlights, 

the type of streetlights used, and the hours of operation.  No forecasted data for the number or 

type of streetlights are available, however.  Consequently, alternative regressors were used.  The 

regressors relied upon for the Maryland streetlighting equation are an intercept term, the average 
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number of residential customers over the calendar year, and a binary variable set equal to one for 

the year 1994.  The number of residential customers are used as an explanatory variable because 

the number of streetlights in place is directly related to the number of households.  The binary 

variable is included to eliminate the influence of an outlying observation. 

 
 Econometric Results 
 
 The econometric results for the streetlighting equation are shown on Table 3.4.a; variable 

definitions are provided in Table 3.4.b.  All parameter estimates are statistically significant at the 

5 percent confidence level. 

 

 The estimated parameter on the number of residential customers indicates that 

streetlighting electricity use (and by inference, the number of streetlights) grows more than 

proportionally to population. 

 
 The equation exhibits an R-square statistic of 0.98, which indicates that the equation 

captures all but two percent of the variation in historic streetlighting electricity consumption. 
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Table 3.4.a--Maryland streetlighting electric energy consumption--estimation results

Dependent variable 
Natural logarithm of annual Maryland 
streetlighting MWh use 

Regressor 
Parameter
Estimate  

Standard
error  

t-
Statistic 

Intercept    -3.928867  0.594  -6.617 

Average Maryland residential 
customers (logarithm) 1.140423  0.041  27.683 

Binary dummy variable -0.040090  0.014  -2.810 
Number of observations 19  0.014 

     

Standard error of 
regression 
  

Degrees of freedom 16  0.014 

     

Sum of squared 
residuals 
  

 

R-square   0.980      
 
Adjusted R-square 0.978  F-Statistic  392.326 
      
Residential customers 

  

The natural log of the average number 
of residential customers in the state of 
Maryland. 

      
Binary dummy variable 

  
Set equal to one in 1994 and zero in all 
other years. 
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CHAPTER 4 
 

THE ELECTRIC ENERGY CONSUMPTION FORECASTS 
 
 
4.1 INTRODUCTION AND METHODOLOGY  
 
 This chapter presents the forecasts of electric energy consumption for Maryland and its 

five regions, by customer class, for the period through 2015.  The forecasts are developed by 

using the econometrically estimated equations presented and discussed in Chapter 3 and inserting 

into those equations projected values of the independent (or causal) variables, such as real 

electricity prices, real per capita personal income, and weather. Once the projected values of the 

independent variables are inserted into the estimated equations, calculation of the electric energy 

consumption forecast is straightforward. 

 

 The forecast of electric energy consumption depends upon not only the estimated 

equations, i.e., the parameter estimates, but also on the projected (or assumed) values of the 

independent variables.  Because of the uncertainty associated with the projections of the 

independent variables, alternative sets of projections have been developed.  The base case set of 

forecasting assumptions represents the set of projections assessed to be most reasonable.  In 

addition to the base case, a high case and low case set of forecasting assumptions have been 

developed.  The high case rests on more optimistic assumptions regarding economic growth 

(employment, per capita personal income, population) and relatively low electricity prices. The 

low case is based on less optimistic assumptions regarding economic growth than the base case 

and relatively higher electricity prices.  The high case and low case assumptions were developed 

by modifying the base case assumptions to capture the range of uncertainty surrounding the base 

case forecasting assumptions. 

 

 While the base case represents what is assessed to be the most reasonable set of 

forecasting assumptions, the low and high cases are nonetheless plausible alternatives.  The 

projections of electric energy consumption developed using the high case and low case 

assumptions should not be interpreted as defining upper and lower bounds, respectively.  Rather, 
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the high case and low case define a range of plausible growth in Maryland’s energy consumption 

within which we would expect future sales to lie. 

 

 Once the econometric equations are estimated, projecting consumption entails three 

broad steps: 

 

 (1) projecting values for the driving variables (i.e., causal variables)  

  for the forecast period (2006 through 2015); 

 

(2)  inserting the projected values of the driving variables into the estimated equations 

and computing the consumption projections; and 

 

 (3) adjusting the forecast for forecast elements that were not addressed 

econometrically. 

 

 Section 4.2 of this chapter discusses the development of the projections for the driving 

variables used for the base case, high case, and low case scenarios and also identifies how the 

non-econometric aspects of the forecast were treated.  Also addressed in this section is the 

method by which the State-level projections were disaggregated to the five regions, i.e., the 

Baltimore region, Washington Suburban region, Southern Maryland, Western Maryland and the 

Eastern Shore.  The calculation of the forecast was performed using a Microsoft ExcelTM model 

that computes the values of the driving variables given assumed growth rates, computes the 

projections of consumption for the State by sector and by region, and performs the appropriate 

aggregations for reporting purposes.   

 

 Section 4.3 presents the electric energy consumption forecasts for the base case and the 

two alternative sets of forecasting assumptions (the high case and low case) for the State as a 

whole and for each of the regions.  Forecasting results for the alternative high case, which is 

based on 10 percent more rapid economic and demographic growth than the high case, combined 

with base case electricity prices, is contained in the appendix. 
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4.2 FORECASTING ASSUMPTIONS  
 
 This section provides the values for, and documents the development of, the projected 

values of the driving variables used in each of the forecasting scenarios.  The forecasting 

assumptions that compose the base case scenario, described in terms of average annual 

percentage growth rates for the driving variables, are shown in Table 4.1. 

 

 In all of the scenarios considered, weather is assumed to be constant throughout the 

forecast period and equal to the average number of heating degree days and cooling degree days 

over the period 1985 through 2005.  Extreme weather conditions were not included as an 

alternative scenario because extreme weather conditions occurring in any one year will affect 

consumption (and peak demand) in that year alone and not affect the long-term forecast.  

Extreme weather occurring in each and every year of the forecast period is implausible and 

hence not addressed.  

 

 This forecast utilized the Maryland Department of Planning’s Demographic and Socio-

Economic Outlook to forecast population, total non-farm employment, and personal income for 

Maryland and each of the five regions.  The average annual growth rates implied by the 

Department of Planning’s projections between 2006 and 2010 and also between 2010 and 2015 

were applied to the values of the explanatory variables to generate the base case forecast 

scenario.  The electricity price forecasts were developed by Exeter Associates, Inc. and, for the 

power supply component, reflect the most recent Standard Offer Service (SOS) rates, forward 

market prices, and the remaining rate freeze for Allegheny Power residential customers.  For the 

periods extending beyond the current SOS prices and the Allegheny Power residential class rate 

freeze, forward market prices for energy and capacity at the PJM West trading hub were relied 

upon, adjusted for the costs of load following, ancillary services, and transmission congestion.  

Forward prices, however, are available only through 2010.  For years after 2010, the base case 

relies on the assumption of no change in the real power supply prices.  The distribution service 

portion of bills, i.e., the non-power supply component, was assumed to remain constant in real 

terms throughout the forecast period for the base case. 
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 It is important to note that the electricity price forecasting assumptions include increases 

in electricity price far larger than experienced over the historical estimation period.  Historically, 

the largest percentage change in residential prices (in nominal terms) was 9.2 percent (1991 

compared to 1990); the largest nominal change in commercial/industrial prices during the 

historical period was 9.6 percent (2005 compared to 2004), followed by the second largest 

nominal increase of 7.2 percent in 1991 relative to 1990.  Real price increases were somewhat 

lower.  For the forecast period for the State as a whole, residential prices increase by 18 percent 

in 2007 relative to 2006 ( a nominal increase of approximately 21 percent), and real 

commercial/industrial prices increase by almost 32 percent in 2007 relative to 2006 

(approximately 34.5 percent in nominal terms).  Because increases of the magnitude embodied in 

the forecasting assumptions lie well outside historical experience, the degree to which price 

impacts are being appropriately reflected during the forecast period is uncertain.  The forecasted 

price impacts may overstate the depressing effects of price increases on consumption somewhat, 

though the degree to which the effects are overstated, if at all, is unknown.  

 

 In addition to the historically unprecedented forecasted increases in the prices of both 

residential and non-residential electricity, there are several other factors that should be 

recognized as adding to the uncertainty of the electricity price forecasting assumptions.  First, at 

any given time during the forecast period, some customers will be receiving service at SOS rates 

(i.e., those customers that chose not to shop or those that cannot shop) and others will be 

receiving service from a competitive supplier at agreed upon prices.  Further, competitive power 

supply prices paid by one customer may differ from those paid by other customers due to the 

time when the competitive supply contract was entered into, the duration of the contract, the load 

characteristics of the customer, and other factors.  As a consequence, there is no specific price 

that is representative of all, or perhaps most, customers. 

 

 Second, future market prices will be affected by influences that at present are highly 

uncertain.  Among these are: 
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• Potential construction of transmission facilities that would have the effect of 

reducing the impacts of transmission congestion in Central Maryland and the 

Eastern Shore. 

• Implementation of PJM’s Reliability Pricing Model (RPM), which is anticipated 

to increase capacity costs (and hence power supply costs) throughout PJM. 

• Potential construction of new power plants in Central Maryland, which would 

serve to reduce transmission congestion in both Central Maryland and the Eastern 

Shore. 

• Maryland’s potential participation in the Regional Greenhouse Gas Initiative 

(RGGI), which would increase power production costs (and possibly power 

supply prices) in PJM.  Other PJM states (New Jersey and Delaware) are already 

participants in RGGI, and regardless of whether Maryland opts for participation, 

there may be a price impact from RGGI affecting Maryland customers.  These 

impacts, however, would not be felt until late in the forecast period, if felt at all. 

Third, under regulated rates, rate designs typically included seasonal rate differentials, 

e.g., summer rates higher than winter rates.  With competitive supply, most customers contract 

for flat per-kWh rates that vary neither by season nor time of day.  This has the effect, other 

factors held constant, of reducing summer rates and increasing winter rates. 
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Table 4.1 -- Base Case forecasting assumptions for Maryland and regions (annual percentage growth rates)  
 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 

           
Maryland 

          

Population, residential customers 1.04 1.04 1.04 1.04 1.04 0.73 0.73 0.73 0.73 0.73 
  Real total income 2.08 2.08 2.08 2.08 2.08 1.19 1.19 1.19 1.19 1.19 
  Non-farm employment 1.59 1.59 1.59 1.59 1.59 0.80 0.80 0.80 0.80 0.80 
  Real commercial/industrial price 18.30 0.70 -5.33 -5.33 0.00 0.00 0.00 0.00 0.00 0.00 
  Real residential price 13.50 18.00 4.00 -2.00 0.40 0.90 0.00 0.00 0.00 0.00 
           
Baltimore Region           
  Population, residential customers 0.98 0.98 0.98 0.98 0.98 0.56 0.56 0.56 0.56 0.56 
  Real total income 2.06 2.06 2.06 2.06 2.06 1.27 1.27 1.27 1.27 1.27 
  Non-farm employment  1.52 1.52 1.52 1.52 1.52 0.67 0.67 0.67 0.67 0.67 
  Real commercial/industrial price 9.84 12.40 -5.93 -5.20 0.00 0.00 0.00 0.00 0.00 0.00 
  Real residential price 6.70 31.70 10.80 -2.50 -1.00 -1.00 -1.00 -0.40 0.00 0.00 
           
Washington DC Metro Region           
  Population, residential customers 1.01 1.01 1.01 1.01 1.01 0.64 0.64 0.64 0.64 0.64 
  Real total income 1.89 1.89 1.89 1.89 1.89 1.07 1.07 1.07 1.07 1.07 
  Non-farm employment 1.63 1.63 1.63 1.63 1.63 0.86 0.86 0.86 0.86 0.86 
  Real commercial/industrial price 25.76 0.80 -4.38 5.38 0.00 0.00 0.00 0.00 0.00 0.00 
  Real residential price 26.50 8.10 -4.00 -2.90 -0.60 0.00 0.00 0.00 0.00 0.00 
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Table 4.1 -- Continued  
 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 

Southern Maryland           

Population, residential customers 1.98 1.98 1.98 1.98 1.98 1.63 1.63 1.63 1.63 1.63 
  Real total income 2.54 2.54 2.54 2.54 2.54 1.36 1.36 1.36 1.36 1.36 
  Non-farm employment 2.35 2.38 2.38 2.38 2.38 1.52 1.52 1.52 1.52 1.52 
  Real commercial/industrial price 14.22 14.80 -4.46 -5.50 0.00 0.00 0.00 0.00 0.00 0.00 
  Real residential price 21.40 7.60 -3.30 -4.00 -1.90 0.00 0.00 0.00 0.00 0.00 
           
Western Maryland           
  Population, residential customers 0.87 0.87 0.87 0.87 0.87 0.89 0.89 0.89 0.89 0.89 
  Real total income 2.54 2.54 2.54 2.54 2.54 1.51 1.51 1.51 1.51 1.51 
  Non-farm employment  0.81 0.81 0.81 0.81 0.81 0.60 0.60 0.60 0.60 0.60 
  Real commercial/industrial price 21.14 -0.10 -1.70 -5.50 0.00 0.0 0.0 0.0 0.0 0.00 
  Real residential price -0.80 -1.40 -1.40 9.40 17.20 17.20 6.50 0.00 0.00 0.00 
           
Eastern Shore           
  Population, residential customers 1.47 1.47 1.47 1.47 1.47 1.43 1.43 1.43 1.43 1.43 
  Real total income 2.27 2.27 2.27 2.27 2.27 1.25 1.25 1.25 1.25 1.25 
  Non-farm employment 1.87 1.87 1.87 1.87 1.87 1.08 1.08 1.08 1.08 1.08 
  Real commercial/industrial price 46.50 -2.60 -9.45 -5.96 0.00 0.00 0.00 0.00 0.00 0.00 
  Real residential price 21.60 7.90 -1.10 0.00 -0.50 0.00 0.00 0.00 0.00 0.00 
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 The growth rate projections for the number of residential customers, which appear in the 

denominator of the dependent variable in the residential equation, are based on growth in 

population.  Population growth, however, will tend to be slightly less rapid than growth in the 

number of households due to projected declines in average household size.  Use of the 

population growth projections in lieu of projections of the number of households compensates 

for the absence of a household size variable in the estimated econometric equation.  Household 

size is omitted from the equation because household size has tended to decrease smoothly over 

most of the historical estimation period.  A household size variable, therefore, if included in the 

residential equation, would act largely as a time trend variable and additionally would introduce 

multicollinearity since household size would tend to be highly correlated with real per capita 

personal income. 

 

 For the State of Maryland, the population outlook is roughly consistent with the recent 

historical period though slightly slower growth is projected than occurred over the historical 

period.  Between 1985 and 2005, Maryland’s population increased at an average annual growth 

rate of 1.2 percent.  For the first five years of the forecast period (2006 through 2010), population 

in Maryland is projected to increase at 1.04 percent per year.  In later years, Maryland’s 

population continues to grow, but at a slower rate of 0.73 percent per year. 

 

 The patterns of growth projected for real per capita personal income and total non-farm 

employment in Maryland are similar to the pattern of growth projected for population.  Both real 

per capita personal income and total employment are forecasted to grow more rapidly during the 

early years of the ten year forecast period than during the later years.  Real per capita personal 

income is expected to grow at an average annual rate of 2.08 percent per year between 2006 and 

2010, with growth declining to an average annual rate of 1.19 percent between 2010 and 2015.  

Non-farm employment in the State is forecasted to increase at an average annual rate of 1.59 

percent through 2010 and slow to an average annual growth rate of 0.80 percent throughout the 

end of the forecast horizon. 
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 Real electricity prices for the residential sector are projected to increase through 2008 due 

to the market conditions that prevailed during the end of 2005 and most of 2006.  Residential 

prices are anticipated to decline in 2009 and then remain reasonably flat through the end of the 

forecast period.  Real commercial electricity prices are projected to increase in 2006, than 

decline through 2009.  Between 2010 and 2015, commercial electricity prices in the State as a 

whole are assumed to remain constant in real terms. 

 

 For residential prices, we assumed that the seasonal rate structure in place in 2005 would 

remain throughout the forecast period.  This assumption reflects the circumstance that relatively 

few residential customers have opted to take competitive generation service.  Commercial/ 

industrial prices are assumed to be flat beginning in 2007 (i.e., any seasonal differentials in rates 

are eliminated) and remain flat on an annual basis through the end of the forecast period.  This 

assumption reflects the higher proportions of commercial and industrial customers receiving 

competitive generation service relative to residential customers. 

 

 Table 4.2 presents the forecasting assumptions relied upon for the low case and high case 

scenarios.  Both of the alternative scenarios were developed by modifying the assumptions 

contained in the base case scenario (shown in Table 4.1) to reflect uncertainty regarding growth 

in the driving variables.  The low case represents slower growth in the economic and 

demographic factors affecting sales and more rapid growth in real electric prices relative to the 

base case.  The high case is based on more rapid growth in the economic and demographic 

drivers and lower electricity prices compared to the base case.   

 

 In addition to the assumptions directly related to the future values of the causal variables, 

other assumptions were required regarding certain loads that were not econometrically projected, 

i.e., the loads of Eastalco Aluminum, Mittal Steel’s Sparrows Point plant, and Amtrak.  Eastalco 

has traditionally been the largest single consumer of electric energy in Maryland.  With the 

expiration of Eastalco’s power supply contract with Potomac Edison in December 2005, Eastalco 

faced sharply higher electricity prices which induced Eastalco to shift the bulk of its Maryland 

operations to other facilities out of state.  For forecasting purposes, Eastalco consumption for all 
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scenarios is assumed to remain at approximately the current level of 33,600 MWh per year, 

which reflects a decline of approximately 99 percent compared to 2005 consumption of 2.8 

million MWh.  To avoid the appearance of distortion in the results, the tables in this chapter 

show energy consumption net of Eastalco in the base year (2005) and all forecast years.  The 

appendix contains the tables of forecast results that include Eastalco Aluminum Company. 

 

 Mittal Steel’s Sparrows Point facility and Amtrak are assumed to consume electricity at 

recent historical levels, which remain constant throughout the forecast period and do not vary 

among the three alternative scenarios. 

 

 One additional factor likely to significantly affect growth in electricity sales in Maryland 

over the forecast period is the employment, population, and income impacts associated with the 

most recent Base Realignment and Closure (BRAC) directives.  Under the most recent BRAC 

round, Maryland is anticipated to gain over 50,000 jobs with the expansions of Fort Meade 

(Anne Arundel County) and Aberdeen Proving Grounds (Harford County).  Further, changes 

planned for Walter Reed Army Hospital (directly affecting Montgomery County) and non-

BRAC related expansion at Fort Detrick (Frederick County) will also affect employment, 

population, and income. 

 

 The most recent projections prepared by the Maryland Department of Planning 

incorporate recognition of the economic and demographic impacts directly and indirectly related 

to military expansion in the State, but a high degree of uncertainty surrounds the timing of the 

impacts as well as the ultimate magnitude of the impacts as detailed plans to implement the 

BRAC decisions are developed.  It should also be recognized that additional rounds of BRAC are 

possible, which may detract from (or augment) the gains expected for Maryland.  Consequently, 

the economic and demographic projections relied upon in this forecast should be viewed as 

incorporating a higher degree of inherent uncertainty than would be the case absent the 

uncertainty related to the BRAC process. 
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Table 4.2--Low and high scenario forecasting assumptions for the State of 
Maryland and regions (annual percentage growth rate) * 
 2006-2015 
Low Case for Maryland and Each Region  
Population, residential customers BC - 0.5 
Real total income BC - 1.0 
Non-farm employment BC - 0.4 
Real residential electricity price  BC + 5.0(2008-2010) 

BC + 1.0 (2011-2015) 
Real commercial/industrial electricity price BC + 5.0 (2008-2010) 

BC + 1.0 (2011-2015) 
  
High Case for Maryland and Each Region  
Population, residential customers BC + 0.5 
Real total income BC + 1.0 
Non-farm employment BC + 0.4 
Real residential electricity price BC - 5.0 (2008-2010) 

BC - 1.0 (2011-2015) 
Real commercial/industrial electricity price BC - 5.0 (2008-2010) 

BC - 1.0 (2011-2015) 
  
*The low and high scenario assumptions were developed by modifying the base case 
assumptions (see Table 4.1).  BC indicates “base case.” 
  

 
4.3 ELECTRIC ENERGY CONSUMPTION FORECASTS  
 
 Table 4.3 presents the results of the total electricity consumption forecast for the State of 

Maryland under the base, low, and high case scenarios.  Total electricity consumption in the 

State is projected to decline at an average annual rate of 0.39 percent between 2005 and 2015 

under the base case scenario.  The low case scenario forecasts a -1.68 percent average annual 

growth rate which is 1.3 percentage points less than the base case.  Under the high case 

assumptions, total electric energy consumption in Maryland is projected to grow at an average 

annual rate of 0.96 percent, or 1.35 percentage points higher than the base case.   
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Table 4.3--Total Maryland Electric Energy  
Consumption--Base, Low and High Alternative  
Scenarios (thousands of MWh) 

Base Case Low Case High Case
2005* 71,278 71,278 71,278
2007 67,729 67,218 68,240
2009 66,904 64,569 69,389
2011 67,263 62,474 72,598
2013 67,802 61,085 75,512
2015 68,579 60,189 78,451

2005-2007 -2.52 -2.89 -2.15
2007-2009 -0.61 -1.99 0.84
2009-2011 0.27 -1.64 2.29
2011-2013 0.40 -1.12 1.99
2013-2015 0.57 -0.74 1.93

2005-2009 -1.57 -2.44 -0.67
2009-2015 0.41 -1.16 2.07
2005-2015 -0.39 -1.68 0.96

*Actual

Average Annual Growth Rate (percent)

Note: Base year and all forecast years exclude consumption by 
Eastalco Aluminum Company.   

 
 Table 4.4 shows the base case electricity forecast for the State of Maryland along with 

average annual growth rates.  Tables 4.5 through 4.9 show the base case energy consumption 

forecasts in each of the Maryland regions: the Baltimore region, Washington Suburban region, 

Southern Maryland, Western Maryland and the Eastern Shore.  Tables 4.10 through 4.15 show 

the low case electric energy use forecasts for the State and regions and Tables 4.16 through 4.21 

show the high case forecasts. 

 

 In both the base case and the low case, electric energy consumption in Maryland is 

projected to decline more rapidly during the first half of the 10-year forecast period than in the 

second half.  The electricity price forecast assumptions under these two scenarios are responsible 

for that result since substantial service increases in electricity prices characterize the first half of 

the forecast period, while the second half of the period is characterized by stable prices.   
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 The high case scenario exhibits declines in sales for the first two years of the forecast 

period, followed by increasing sales for the remainder of the period.  The smaller electricity price 

increases (followed by real declines in electricity prices), when coupled with more optimistic 

growth in employment, population, and income, are the cause of the observed pattern of growth 

in the high case. 

 

 Tables 4.4 through 4.9 detail the electric energy consumption forecast for Maryland and 

each of the five defined regions within the State under the base case set of forecasting 

assumptions.  As noted above, total electric energy consumption in the State as a whole is 

projected to decline over the 10-year forecast period at an average annual rate of 0.39 percent.  

Electric energy consumption in the commercial/industrial sector is projected to decline at 

approximately the same rate as consumption in the residential sector (average annual decline of 

between 0.19 and 0.22 percent). 

 

 Winter season consumption in the residential sector is projected to decline less rapidly 

than summer season (third quarter) consumption.  This relationship (faster winter season growth) 

is a continuation of trends apparent in the historical data and also reflects the timing of electricity 

price changes related to SOS for residential customers.   

 

 For the commercial/industrial sector, winter season sales decline more sharply than 

summer season sales, owing in large part to the flattening of seasonal electricity prices over the 

forecasting horizon.   
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Table 4.4--Base Case: State of Maryland Energy Consumption (thousands of MWh) 

Other** Total***
Summer Winter Annual Summer Winter Annual Annual Annual

2005* 8,263 20,213 28,476 10,223 26,147 36,370 6,432 71,278
2007 7,687 19,866 27,552 9,988 24,567 34,555 5,621 67,729
2009 7,567 19,569 27,137 10,206 24,161 34,367 5,400 66,904
2011 7,582 19,625 27,207 10,493 24,294 34,787 5,269 67,263
2013 7,651 19,802 27,453 10,714 24,488 35,202 5,147 67,802
2015 7,772 20,095 27,867 10,914 24,760 35,674 5,038 68,579

2005-2007 -3.55 -0.86 -1.63 -1.16 -3.07 -2.53 -6.52 -2.52
2007-2009 -0.78 -0.75 -0.76 1.09 -0.83 -0.27 -1.99 -0.61
2009-2011 0.10 0.14 0.13 1.40 0.28 0.61 -1.22 0.27
2011-2013 0.45 0.45 0.45 1.05 0.40 0.59 -1.16 0.40
2013-2015 0.79 0.74 0.75 0.93 0.55 0.67 -1.07 0.57

2005-2009 -2.17 -0.81 -1.20 -0.04 -1.96 -1.41 -4.28 -1.57
2009-2015 0.45 0.44 0.44 1.12 0.41 0.62 -1.15 0.41
2005-2015 -0.61 -0.06 -0.22 0.66 -0.54 -0.19 -2.41 -0.39

Residential Commercial/Industrial***

Average Annual Growth Rate (percent)

*Actual
**Other Sales includes Streetlighting and Company Use and Losses.
***Base year and all forecast years exclude consumption by Eastalco Aluminum Company.  

 
Table 4.5--Base Case: Baltimore Region Energy Consumption (thousands of MWh) 

Other** Total
Summer Winter Annual Summer Winter Annual Annual Annual

2005* 4,022 9,739 13,762 5,465 13,888 19,353 3,317 36,431
2007 3,792 9,482 13,274 5,435 13,184 18,619 2,918 34,811
2009 3,634 9,082 12,717 5,555 12,983 18,538 2,778 34,033
2011 3,611 9,052 12,663 5,705 13,048 18,753 2,705 34,121
2013 3,632 9,128 12,760 5,815 13,132 18,947 2,640 34,347
2015 3,678 9,238 12,917 5,912 13,253 19,164 2,579 34,661

2005-2007 -2.90 -1.33 -1.79 -0.27 -2.57 -1.91 -6.21 -2.25
2007-2009 -2.10 -2.13 -2.12 1.09 -0.76 -0.22 -2.43 -1.12
2009-2011 -0.32 -0.17 -0.21 1.34 0.25 0.58 -1.32 0.13
2011-2013 0.29 0.42 0.38 0.96 0.32 0.52 -1.21 0.33
2013-2015 0.64 0.60 0.61 0.83 0.46 0.57 -1.16 0.46

2005-2009 -2.50 -1.73 -1.95 0.41 -1.67 -1.07 -4.33 -1.69
2009-2015 0.20 0.28 0.26 1.04 0.34 0.56 -1.23 0.31
2005-2015 -0.89 -0.53 -0.63 0.79 -0.47 -0.10 -2.48 -0.50

Residential Commercial/Industrial

Average Annual Growth Rate (percent)

*Actual
**Other Sales includes Streetlighting and Company Use and Losses.  
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 Table 4.6--Base Case: Washington Suburban Region Energy Consumption  

(thousands of MWh) 
Other** Total

Summer Winter Annual Summer Winter Annual Annual Annual
2005* 1,895 4,190 6,085 2,651 6,723 9,374 1,551 17,009
2007 1,748 3,995 5,743 2,583 6,176 8,759 1,332 15,834
2009 1,751 3,998 5,749 2,668 6,003 8,671 1,286 15,706
2011 1,776 4,066 5,842 2,764 6,005 8,768 1,261 15,871
2013 1,799 4,130 5,928 2,837 6,040 8,876 1,236 16,040
2015 1,829 4,195 6,024 2,901 6,105 9,006 1,211 16,241

2005-2007 -3.97 -2.35 -2.85 -1.30 -4.15 -3.33 -7.33 -3.52
2007-2009 0.09 0.04 0.05 1.64 -1.41 -0.50 -1.75 -0.41
2009-2011 0.71 0.85 0.81 1.78 0.01 0.56 -0.95 0.53
2011-2013 0.65 0.78 0.74 1.31 0.29 0.61 -1.02 0.53
2013-2015 0.82 0.79 0.80 1.13 0.54 0.73 -0.99 0.62

2005-2009 -1.96 -1.16 -1.41 0.16 -2.79 -1.93 -4.58 -1.97
2009-2015 0.73 0.81 0.78 1.40 0.28 0.63 -0.99 0.56
2005-2015 -0.36 0.01 -0.10 0.90 -0.96 -0.40 -2.44 -0.46

Residential Commercial/Industrial

Average Annual Growth Rate (percent)

*Actual
**Other Sales includes Streetlighting and Company Use and Losses.  

  
 Table 4.7--Base Case: Southern Maryland Region Energy Consumption 

(thousands of MWh) 
Other** Total

Summer Winter Annual Summer Winter Annual Annual Annual
2005* 594 1,529 2,123 302 771 1,073 305 3,500
2007 563 1,496 2,059 299 730 1,029 266 3,354
2009 579 1,535 2,114 309 724 1,033 262 3,408
2011 603 1,604 2,208 322 737 1,058 262 3,528
2013 626 1,669 2,295 333 752 1,085 262 3,643
2015 649 1,733 2,383 344 771 1,116 261 3,760

2005-2007 -2.59 -1.10 -1.51 -0.50 -2.65 -2.04 -6.55 -2.10
2007-2009 1.36 1.31 1.32 1.64 -0.45 0.16 -0.77 0.80
2009-2011 2.09 2.24 2.20 2.08 0.87 1.24 0.11 1.75
2011-2013 1.87 2.00 1.97 1.76 1.06 1.27 -0.09 1.61
2013-2015 1.85 1.90 1.88 1.67 1.27 1.39 -0.17 1.59

2005-2009 -0.63 0.10 -0.11 0.56 -1.56 -0.95 -3.70 -0.66
2009-2015 1.94 2.05 2.02 1.84 1.07 1.30 -0.05 1.65
2005-2015 0.90 1.26 1.16 1.33 0.01 0.40 -1.53 0.72

Residential Commercial/Industrial

Average Annual Growth Rate (percent)

*Actual
**Other Sales includes Streetlighting and Company Use and Losses.  
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Table 4.8--Base Case: Western Maryland Region Energy Consumption  
(thousands of MWh) 

Other** Total***
Summer Winter Annual Summer Winter Annual Annual Annual

2005* 895 2,571 3,466 1,035 2,873 3,908 710 8,083
2007 738 2,801 3,539 960 2,751 3,711 633 7,883
2009 753 2,851 3,604 969 2,704 3,673 615 7,892
2011 723 2,747 3,470 987 2,712 3,699 586 7,755
2013 699 2,655 3,354 1,003 2,729 3,732 559 7,645
2015 694 2,640 3,334 1,017 2,754 3,771 541 7,645

2005-2007 -9.18 4.37 1.05 -3.68 -2.15 -2.55 -5.55 -1.25
2007-2009 0.98 0.89 0.91 0.50 -0.86 -0.51 -1.45 0.06
2009-2011 -1.99 -1.85 -1.88 0.93 0.14 0.35 -2.40 -0.87
2011-2013 -1.69 -1.68 -1.68 0.77 0.32 0.44 -2.29 -0.71
2013-2015 -0.34 -0.29 -0.30 0.71 0.45 0.52 -1.68 0.00

2005-2009 -4.23 2.62 0.98 -1.62 -1.51 -1.53 -3.52 -0.60
2009-2015 -1.34 -1.28 -1.29 0.80 0.30 0.44 -2.12 -0.53
2005-2015 -2.51 0.26 -0.39 -0.17 -0.42 -0.36 -2.68 -0.56

Average Annual Growth Rate (percent)

*Actual
**Other Sales includes Streetlighting and Company Use and Losses.

Residential Commercial/Industrial

 
 
Table 4.9--Base Case: Eastern Shore Region Energy Consumption (thousands  
of MWh) 

Other** Total
Summer Winter Annual Summer Winter Annual Annual Annual

2005* 857 2,183 3,041 771 1,893 2,663 550 6,254
2007 846 2,093 2,938 712 1,725 2,437 471 5,847
2009 851 2,103 2,954 706 1,747 2,452 459 5,865
2011 870 2,155 3,025 716 1,793 2,509 454 5,988
2013 895 2,220 3,116 727 1,835 2,562 450 6,127
2015 922 2,288 3,210 740 1,877 2,617 445 6,272

2005-2007 -0.68 -2.10 -1.70 -3.89 -4.52 -4.34 -7.44 -3.31
2007-2009 0.31 0.24 0.26 -0.44 0.61 0.31 -1.33 0.15
2009-2011 1.09 1.25 1.20 0.71 1.33 1.15 -0.53 1.05
2011-2013 1.47 1.49 1.49 0.79 1.15 1.05 -0.49 1.15
2013-2015 1.47 1.53 1.51 0.93 1.13 1.08 -0.53 1.18

2005-2009 -0.19 -0.94 -0.72 -2.18 -1.99 -2.04 -4.44 -1.60
2009-2015 1.35 1.42 1.40 0.81 1.21 1.09 -0.51 1.13
2005-2015 0.73 0.47 0.54 -0.40 -0.08 -0.17 -2.10 0.03

Residential Commercial/Industrial

Average Annual Growth Rate (percent)

*Actual
**Other Sales includes Streetlighting and Company Use and Losses.  
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A substantial portion of the overall growth in the consumption of electric energy 

projected for Maryland results from the forecasting assumptions related to increases in the price 

of electricity.  If there were no change in the real price of electricity throughout the forecast 

period, that is, if nominal are prices are assumed to increase throughout the forecast period at the 

rate of inflation and all other base case forecast assumptions remained unchanged, average 

annual growth in residential sales over the forecast period would be approximately 0.8 percent 

(compared to -0.39 percent under the base case price assumptions).  The projected increases in 

price, therefore, are seen to account for approximately 1.2 percentage points of average annual 

decline over the 2006 to 2015 period.  The growth rate of 0.8 percent per year is attributable 

principally to increases in real per capita income, increases in the number of residential 

customers, and increases in employment. 

 

 Tables 4.5 through 4.9 show the base case electric energy consumption by major 

customer group for each of the five regions within the State.  Total consumption is projected to 

grow most rapidly in the Southern Maryland region (Charles, Calvert, and St. Mary’s counties) 

over the forecast period under the base case assumptions, with average annual forecasted growth 

of 0.72 percent over the forecast period.  In contrast, total consumption is projected to decline 

most rapidly in Western Maryland under the base case forecasting assumptions, with an average 

annual rate of decline of 0.56 percent over the forecast period.  The reasons underlying the large 

declines in Western Maryland relate to significant price increases for residential customers 

beginning in 2009 when the Allegheny Power residential rate caps expire combined with 

relatively slower growth in population and employment. 

 

 The principal reason for Southern Maryland being projected to experience the greatest 

percentage growth in electricity consumption over the forecast period is the projected rapid 

growth in residential sector electricity consumption.  Residential electricity consumption is 

forecasted to increase at an average annual rate of 1.26 percent in Southern Maryland over the 

forecast period under the base case forecasting assumptions.  This rate of growth is substantially 

higher than projected growth in non-residential consumption in any of the other regions. 
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 Tables 4.10 through 4.15 show the Maryland and the regional electric energy 

consumption forecasts under the low case scenario, which is based on assumptions of slower 

economic and demographic growth and higher electricity prices than those reflected in the base 

case set of forecast assumptions.  Under the low case growth rate assumptions, electric energy 

consumption in Maryland is projected to decrease at an average annual rate of 1.68 percent 

between the forecast base year (2005) and 2015, the terminal year of the forecast horizon.  The 

-1.68 percent average annual growth rate projected under the low case assumptions should not be 

interpreted as a lower bound, but rather as an extreme alternative to the base case set of 

projections. 

 

By sector, residential sales are expected to decline at 1.54 percent per year over the 

forecast period in the low case, compared with 0.22 percent in the base case.  Commercial/ 

industrial sales are expected to decline at an average rate of 1.47 percent, compared with average 

annual declines of 0.19 percent in the base case.   

 

 Tables 4.16 through 4.21 contain projections made under assumptions of rapid 

economic/demographic growth and relatively low electricity prices and comprise the high case 

scenario for electricity use in of Maryland.  Similar to the interpretation of the low case forecast, 

the high case forecast should not be interpreted as an upper bound to the base case forecast.  

Under the high case assumptions, total electric energy use in Maryland are forecasted to grow at 

an average annual rate of 0.96 percent per year between the base year and the final year of the 

forecast, 2015.  Residential use under the high case set of assumptions are projected to grow at 

1.16 percent annually on average (compared to -0.22 percent in the base case) and commercial/ 

industrial use is expected to grow at 1.15 percent (compared to -0.19 percent in the base case).   

 

 We note that the forecasts presented herein are substantially lower than Statewide 

forecasts prepared in prior years, which generally showed projected increases in annual 

consumption of between 1 and 2 percent.  The fundamental reasons underlying the much slower 

forecasts presented herein relate largely to the impacts of higher electricity prices, but are also 

influenced by somewhat lower projections of growth in population and employment.      
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Table 4.10--Low Case: State of Maryland Energy Consumption (thousands of 
MWh) 

Other** Total***
Summer Winter Annual Summer Winter Annual Annual Annual

2005* 8,263 20,213 28,476 10,223 26,147 36,370 6,432 71,278
2007 7,599 19,640 27,239 9,943 24,458 34,401 5,578 67,218
2009 7,267 18,791 26,058 9,885 23,409 33,294 5,217 64,569
2011 7,013 18,150 25,163 9,768 22,635 32,403 4,908 62,474
2013 6,868 17,777 24,644 9,665 22,119 31,784 4,657 61,085
2015 6,798 17,576 24,373 9,586 21,784 31,369 4,446 60,189

2005-2007 -4.10 -1.43 -2.20 -1.38 -3.28 -2.74 -6.88 -2.89
2007-2009 -2.21 -2.18 -2.19 -0.29 -2.17 -1.62 -3.30 -1.99
2009-2011 -1.76 -1.72 -1.73 -0.59 -1.67 -1.35 -3.01 -1.64
2011-2013 -1.04 -1.03 -1.04 -0.53 -1.15 -0.96 -2.59 -1.12
2013-2015 -0.51 -0.57 -0.55 -0.41 -0.76 -0.65 -2.29 -0.74

2005-2009 -3.16 -1.81 -2.19 -0.84 -2.73 -2.18 -5.10 -2.44
2009-2015 -1.11 -1.11 -1.11 -0.51 -1.19 -0.99 -2.63 -1.16
2005-2015 -1.93 -1.39 -1.54 -0.64 -1.81 -1.47 -3.63 -1.68

**Other Sales includes Streetlighting and Company Use and Losses.
***Base year and all forecast years exclude consumption by Eastalco Aluminum Company.

Residential Commercial/Industrial***

Average Annual Growth Rate (percent)

*Actual

 
 

Table 4.11--Low Case: Baltimore Region Energy Consumption (thousands of MWh) 
Other** Total

Summer Winter Annual Summer Winter Annual Annual Annual
2005* 4,022 9,739 13,762 5,465 13,888 19,353 3,317 36,431
2007 3,749 9,374 13,122 5,411 13,128 18,539 2,897 34,558
2009 3,492 8,726 12,218 5,384 12,594 17,978 2,687 32,884
2011 3,342 8,376 11,718 5,320 12,190 17,510 2,525 31,754
2013 3,262 8,198 11,460 5,259 11,909 17,168 2,396 31,025
2015 3,219 8,083 11,302 5,210 11,718 16,928 2,285 30,516

2005-2007 -3.46 -1.90 -2.35 -0.49 -2.78 -2.13 -6.55 -2.60
2007-2009 -3.49 -3.51 -3.51 -0.25 -2.05 -1.52 -3.68 -2.45
2009-2011 -2.17 -2.03 -2.07 -0.59 -1.62 -1.31 -3.06 -1.73
2011-2013 -1.20 -1.07 -1.11 -0.58 -1.16 -0.98 -2.59 -1.15
2013-2015 -0.66 -0.70 -0.69 -0.47 -0.80 -0.70 -2.35 -0.82

2005-2009 -3.47 -2.71 -2.93 -0.37 -2.42 -1.82 -5.12 -2.53
2009-2015 -1.35 -1.27 -1.29 -0.55 -1.19 -1.00 -2.67 -1.24
2005-2015 -2.20 -1.85 -1.95 -0.48 -1.68 -1.33 -3.66 -1.76

Average Annual Growth Rate (percent)

*Actual
**Other Sales includes Streetlighting and Company Use and Losses.

Residential Commercial/Industrial
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Table 4.12--Low Case: Washington Suburban Region Energy Consumption 
(thousands of MWh) 

Other** Total
Summer Winter Annual Summer Winter Annual Annual Annual

2005* 1,895 4,190 6,085 2,651 6,723 9,374 1,551 17,009
2007 1,728 3,950 5,677 2,571 6,148 8,719 1,322 15,718
2009 1,680 3,836 5,515 2,582 5,809 8,391 1,241 15,147
2011 1,640 3,755 5,394 2,567 5,577 8,145 1,173 14,712
2013 1,612 3,700 5,311 2,551 5,431 7,982 1,116 14,409
2015 1,596 3,661 5,257 2,538 5,341 7,878 1,067 14,202

2005-2007 -4.52 -2.91 -3.41 -1.53 -4.37 -3.56 -7.67 -3.87
2007-2009 -1.40 -1.45 -1.44 0.21 -2.80 -1.90 -3.10 -1.83
2009-2011 -1.20 -1.06 -1.10 -0.28 -2.01 -1.48 -2.79 -1.45
2011-2013 -0.86 -0.73 -0.77 -0.32 -1.32 -1.01 -2.47 -1.04
2013-2015 -0.49 -0.52 -0.51 -0.26 -0.83 -0.65 -2.24 -0.72

2005-2009 -2.97 -2.18 -2.43 -0.66 -3.59 -2.73 -5.41 -2.86
2009-2015 -0.85 -0.77 -0.80 -0.29 -1.39 -1.04 -2.50 -1.07
2005-2015 -1.70 -1.34 -1.45 -0.44 -2.28 -1.72 -3.67 -1.79

Average Annual Growth Rate (percent)

*Actual
**Other Sales includes Streetlighting and Company Use and Losses.

Residential Commercial/Industrial

 
 
Table 4.13--Low Case: Southern Maryland Region Energy Consumption 

 (thousands of MWh) 
Other** Total

Summer Winter Annual Summer Winter Annual Annual Annual
2005* 594 1,529 2,123 302 771 1,073 305 3,500
2007 557 1,479 2,036 297 727 1,024 264 3,324
2009 555 1,473 2,028 299 701 999 252 3,280
2011 557 1,482 2,039 299 684 983 243 3,265
2013 561 1,496 2,057 300 677 976 235 3,268
2015 567 1,513 2,080 301 675 976 228 3,285

2005-2007 -3.14 -1.66 -2.07 -0.73 -2.88 -2.27 -6.97 -2.55
2007-2009 -0.14 -0.19 -0.18 0.22 -1.84 -1.24 -2.21 -0.67
2009-2011 0.16 0.30 0.26 0.02 -1.17 -0.81 -1.81 -0.22
2011-2013 0.35 0.47 0.44 0.13 -0.56 -0.35 -1.60 0.05
2013-2015 0.52 0.58 0.56 0.28 -0.11 0.01 -1.47 0.25

2005-2009 -1.65 -0.93 -1.13 -0.26 -2.36 -1.76 -4.62 -1.61
2009-2015 0.34 0.45 0.42 0.14 -0.61 -0.38 -1.63 0.03
2005-2015 -0.46 -0.10 -0.20 -0.02 -1.32 -0.94 -2.84 -0.63

Average Annual Growth Rate (percent)

*Actual
**Other Sales includes Streetlighting and Company Use and Losses.

Residential Commercial/Industrial
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Table 4.14--Low Case: Western Maryland Region Energy Consumption  
(thousands of MWh) 

Other** Total***
Summer Winter Annual Summer Winter Annual Annual Annual

2005* 895 2,571 3,466 1,035 2,873 3,908 710 8,083
2007 730 2,769 3,499 955 2,738 3,693 628 7,820
2009 723 2,738 3,461 938 2,617 3,555 593 7,609
2011 670 2,546 3,216 918 2,520 3,437 545 7,198
2013 629 2,392 3,021 902 2,455 3,358 505 6,883
2015 609 2,318 2,928 890 2,410 3,300 476 6,704

2005-2007 -9.70 3.78 0.47 -3.91 -2.38 -2.78 -5.92 -1.64
2007-2009 -0.47 -0.56 -0.54 -0.90 -2.23 -1.89 -2.82 -1.36
2009-2011 -3.71 -3.58 -3.60 -1.11 -1.87 -1.67 -4.20 -2.74
2011-2013 -3.08 -3.07 -3.07 -0.84 -1.29 -1.17 -3.73 -2.21
2013-2015 -1.60 -1.55 -1.56 -0.67 -0.92 -0.85 -2.94 -1.31

2005-2009 -5.20 1.59 -0.04 -2.42 -2.31 -2.34 -4.38 -1.50
2009-2015 -2.80 -2.74 -2.75 -0.87 -1.36 -1.23 -3.62 -2.09
2005-2015 -3.77 -1.03 -1.67 -1.49 -1.74 -1.67 -3.93 -1.85

Average Annual Growth Rate (percent)

*Actual
**Other Sales includes Streetlighting and Company Use and Losses.

Residential Commercial/Industrial

 
 
 Table 4.15--Low Case: Eastern Shore Region Energy Consumption  
 (thousands of MWh) 
 

Other** Total
Summer Winter Annual Summer Winter Annual Annual Annual

2005* 857 2,183 3,041 771 1,893 2,663 550 6,254
2007 836 2,069 2,905 708 1,717 2,426 467 5,798
2009 817 2,018 2,835 682 1,689 2,371 442 5,649
2011 804 1,992 2,796 664 1,664 2,328 421 5,545
2013 803 1,992 2,795 653 1,648 2,300 405 5,500
2015 806 2,000 2,806 647 1,639 2,286 390 5,482

2005-2007 -1.25 -2.66 -2.26 -4.12 -4.74 -4.56 -7.83 -3.71
2007-2009 -1.16 -1.22 -1.20 -1.87 -0.84 -1.14 -2.74 -1.30
2009-2011 -0.80 -0.65 -0.69 -1.35 -0.74 -0.92 -2.42 -0.92
2011-2013 -0.03 -0.01 -0.02 -0.84 -0.49 -0.59 -1.99 -0.41
2013-2015 0.16 0.21 0.20 -0.46 -0.26 -0.31 -1.81 -0.16

2005-2009 -1.20 -1.94 -1.73 -3.00 -2.81 -2.86 -5.32 -2.51
2009-2015 -0.22 -0.15 -0.17 -0.89 -0.50 -0.61 -2.07 -0.50
2005-2015 -0.62 -0.87 -0.80 -1.74 -1.43 -1.52 -3.38 -1.31

*Actual
**Other Sales includes Streetlighting and Company Use and Losses.

Residential Commercial/Industrial

Average Annual Growth Rate (percent)
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Table 4.16--High Case: State of Maryland Energy Consumption (thousands of 
MWh) 

Other** Total***
Summer Winter Annual Summer Winter Annual Annual Annual

2005* 8,263 20,213 28,476 10,223 26,147 36,370 6,432 71,278
2007 7,775 20,093 27,868 10,033 24,676 34,710 5,663 68,240
2009 7,886 20,393 28,279 10,550 24,965 35,516 5,594 69,389
2011 8,213 21,257 29,470 11,306 26,152 37,458 5,670 72,598
2013 8,543 22,111 30,654 11,926 27,224 39,150 5,708 75,512
2015 8,909 23,036 31,945 12,488 28,286 40,774 5,732 78,451

2005-2007 -3.00 -0.30 -1.07 -0.93 -2.85 -2.31 -6.17 -2.15
2007-2009 0.71 0.74 0.74 2.54 0.58 1.15 -0.61 0.84
2009-2011 2.05 2.10 2.08 3.52 2.35 2.70 0.68 2.29
2011-2013 1.99 1.99 1.99 2.71 2.03 2.23 0.33 1.99
2013-2015 2.12 2.07 2.08 2.33 1.93 2.05 0.21 1.93

2005-2009 -1.16 0.22 -0.17 0.79 -1.15 -0.59 -3.43 -0.67
2009-2015 2.05 2.05 2.05 2.85 2.10 2.33 0.41 2.07
2005-2015 0.76 1.32 1.16 2.02 0.79 1.15 -1.15 0.96

**Other Sales includes Streetlighting and Company Use and Losses.
***Base year and all forecast years exclude consumption by Eastalco Aluminum Company.

Residential Commercial/Industrial***

Average Annual Growth Rate (percent)

*Actual

 
 

Table 4.17--High Case: Baltimore Region Energy Consumption (thousands of 
MWh) 

Other** Total
Summer Winter Annual Summer Winter Annual Annual Annual

2005* 4,022 9,739 13,762 5,465 13,888 19,353 3,317 36,431
2007 3,835 9,590 13,426 5,459 13,241 18,699 2,939 35,064
2009 3,785 9,459 13,244 5,737 13,400 19,137 2,874 35,256
2011 3,909 9,799 13,708 6,135 14,009 20,144 2,905 36,757
2013 4,052 10,187 14,240 6,456 14,546 21,002 2,919 38,161
2015 4,214 10,586 14,799 6,743 15,071 21,814 2,924 39,538

2005-2007 -2.35 -0.77 -1.23 -0.06 -2.36 -1.70 -5.86 -1.89
2007-2009 -0.66 -0.69 -0.68 2.52 0.60 1.16 -1.11 0.27
2009-2011 1.62 1.78 1.74 3.41 2.25 2.60 0.52 2.11
2011-2013 1.82 1.96 1.92 2.58 1.90 2.11 0.25 1.89
2013-2015 1.97 1.94 1.95 2.20 1.79 1.92 0.09 1.79

2005-2009 -1.51 -0.73 -0.95 1.22 -0.89 -0.28 -3.52 -0.82
2009-2015 1.80 1.89 1.87 2.73 1.98 2.21 0.29 1.93
2005-2015 0.47 0.84 0.73 2.12 0.82 1.20 -1.25 0.82

Average Annual Growth Rate (percent)

*Actual
**Other Sales includes Streetlighting and Company Use and Losses.

Residential Commercial/Industrial
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Table 4.18--High Case: Washington Suburban Region Energy Consumption 
(thousands of MWh) 

Other** Total
Summer Winter Annual Summer Winter Annual Annual Annual

2005* 1,895 4,190 6,085 2,651 6,723 9,374 1,551 17,009
2007 1,768 4,041 5,809 2,595 6,205 8,800 1,342 15,950
2009 1,826 4,171 5,997 2,761 6,211 8,972 1,332 16,301
2011 1,927 4,412 6,339 2,984 6,483 9,467 1,359 17,165
2013 2,013 4,621 6,634 3,167 6,742 9,909 1,373 17,916
2015 2,101 4,821 6,921 3,331 7,011 10,342 1,381 18,644

2005-2007 -3.42 -1.79 -2.30 -1.07 -3.93 -3.11 -6.99 -3.16
2007-2009 1.64 1.59 1.61 3.15 0.05 0.97 -0.34 1.09
2009-2011 2.71 2.86 2.81 3.97 2.16 2.72 0.99 2.61
2011-2013 2.21 2.34 2.30 3.02 1.98 2.31 0.51 2.16
2013-2015 2.17 2.13 2.14 2.56 1.97 2.16 0.30 2.01

2005-2009 -0.92 -0.11 -0.36 1.02 -1.96 -1.09 -3.72 -1.06
2009-2015 2.36 2.44 2.42 3.18 2.04 2.40 0.60 2.26
2005-2015 1.03 1.41 1.30 2.31 0.42 0.99 -1.15 0.92

Average Annual Growth Rate (percent)

*Actual
**Other Sales includes Streetlighting and Company Use and Losses.

Residential Commercial/Industrial

 
 

Table 4.19--High Case: Southern Maryland Region Energy Consumption 
(thousands of MWh) 

Other** Total
Summer Winter Annual Summer Winter Annual Annual Annual

2005* 594 1,529 2,123 302 771 1,073 305 3,500
2007 570 1,513 2,082 300 734 1,034 268 3,385
2009 604 1,601 2,204 319 749 1,068 272 3,545
2011 654 1,741 2,395 347 795 1,142 284 3,822
2013 700 1,868 2,568 372 840 1,211 293 4,072
2015 746 1,991 2,737 395 886 1,281 300 4,318

2005-2007 -2.04 -0.54 -0.96 -0.27 -2.43 -1.82 -6.13 -1.66
2007-2009 2.93 2.88 2.89 3.14 1.02 1.64 0.73 2.34
2009-2011 4.13 4.28 4.24 4.28 3.04 3.41 2.14 3.83
2011-2013 3.45 3.58 3.55 3.47 2.76 2.98 1.49 3.23
2013-2015 3.20 3.25 3.24 3.11 2.70 2.83 1.17 2.97

2005-2009 0.41 1.15 0.95 1.42 -0.72 -0.10 -2.76 0.32
2009-2015 3.59 3.71 3.67 3.62 2.84 3.07 1.60 3.34
2005-2015 2.31 2.68 2.57 2.73 1.40 1.79 -0.17 2.12

Average Annual Growth Rate (percent)

*Actual
**Other Sales includes Streetlighting and Company Use and Losses.

Residential Commercial/Industrial
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Table 4.20--High Case: Western Maryland Region Energy Consumption 
(thousands of MWh) 

Other** Total***
Summer Winter Annual Summer Winter Annual Annual Annual

2005* 895 2,571 3,466 1,035 2,873 3,908 710 8,083
2007 746 2,833 3,579 964 2,764 3,728 638 7,946
2009 784 2,971 3,755 1,003 2,797 3,799 638 8,193
2011 781 2,968 3,749 1,066 2,926 3,992 632 8,373
2013 777 2,954 3,731 1,119 3,045 4,163 622 8,516
2015 792 3,013 3,805 1,167 3,160 4,327 617 8,749

2005-2007 -8.66 4.97 1.63 -3.46 -1.92 -2.32 -5.17 -0.85
2007-2009 2.49 2.41 2.42 1.97 0.59 0.95 -0.01 1.54
2009-2011 -0.19 -0.04 -0.08 3.09 2.29 2.50 -0.50 1.09
2011-2013 -0.26 -0.24 -0.24 2.46 2.00 2.13 -0.79 0.85
2013-2015 0.94 0.99 0.98 2.14 1.87 1.94 -0.37 1.35

2005-2009 -3.24 3.68 2.02 -0.78 -0.67 -0.70 -2.63 0.34
2009-2015 0.16 0.23 0.22 2.56 2.05 2.19 -0.55 1.10
2005-2015 -1.22 1.60 0.94 1.21 0.96 1.02 -1.39 0.79

Average Annual Growth Rate (percent)

*Actual
**Other Sales includes Streetlighting and Company Use and Losses.

Residential Commercial/Industrial

 
 

Table 4.21--High Case: Eastern Shore Region Energy Consumption  
(thousands of MWh) 

Other** Total
Summer Winter Annual Summer Winter Annual Annual Annual

2005* 857 2,183 3,041 771 1,893 2,663 550 6,254
2007 855 2,116 2,972 715 1,733 2,448 475 5,895
2009 887 2,192 3,079 731 1,809 2,539 477 6,095
2011 942 2,336 3,279 774 1,939 2,713 491 6,482
2013 1,000 2,481 3,481 813 2,052 2,865 501 6,847
2015 1,057 2,625 3,683 852 2,159 3,011 510 7,203

2005-2007 -0.12 -1.55 -1.14 -3.67 -4.30 -4.12 -7.06 -2.91
2007-2009 1.84 1.77 1.79 1.08 2.15 1.84 0.14 1.68
2009-2011 3.08 3.24 3.19 2.90 3.54 3.36 1.47 3.13
2011-2013 3.03 3.05 3.05 2.50 2.87 2.77 1.08 2.78
2013-2015 2.81 2.87 2.85 2.37 2.58 2.52 0.80 2.56

2005-2009 0.85 0.10 0.31 -1.32 -1.13 -1.18 -3.53 -0.64
2009-2015 2.97 3.05 3.03 2.59 3.00 2.88 1.12 2.82
2005-2015 2.12 1.86 1.93 1.01 1.33 1.23 -0.77 1.42

*Actual
**Other Sales includes Streetlighting and Company Use and Losses.

Residential Commercial/Industrial

Average Annual Growth Rate (percent)
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 Figures 4.1 through 4.3 compare the total electric energy forecast for the State under each 

scenario and provide the same graphical comparisons for the residential and commercial/ 

industrial sectors. 
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Figure 4.1--Maryland Residential Consumption Forecast (2005-2015) 

 
Figure 4.2--Maryland Commercial/Industrial Consumption Forecast (2005-2015)* 

* Base year and all forecast years exclude consumption by Eastalco Aluminum Company. 
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Figure 4.3--Maryland Total Consumption Forecast (2005-2015)* 

 
* Base year and all forecast years exclude consumption by Eastalco Aluminum Company. 
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CHAPTER 5 
 

PEAK DEMAND 
 
 
5.1 INTRODUCTION 
 
 This chapter describes the methodology used to estimate peak demand in Maryland.  

Peak demand, as discussed and presented herein, is defined as the maximum instantaneous 

demand occurring in the State during the year. 

 

5.2 ESTIMATION APPROACH 
 
 Each utility serving Maryland records and maintains demand data experienced on its own 

system on a system-wide basis.  There is no recording of demand data on a jurisdictional basis.  

Consequently, for utility systems serving portions of Maryland in conjunction with portions of 

other jurisdictions, such as PEPCO which serves Prince George’s and Montgomery Counties in 

Maryland and also the entire District of Columbia, only demand data for the system as a whole 

(Maryland plus the District of Columbia) is recorded.  Because of this constraint, it was 

necessary to allocate system peak demand for those Maryland utilities serving multiple 

jurisdictions (PEPCO, Delmarva Power, and Allegheny Power) to each of the jurisdictions 

served.  This was done on the basis of the shares of energy consumption among jurisdictions for 

multiple-jurisdiction utilities.  As an example, PEPCO’s summer season peak in the base year 

was allocated to Maryland customers based on the percentage of energy use by end-use 

customers in PEPCO’s Maryland service area relative to energy use by end-users on the PEPCO 

system, which includes the District of Columbia. 

 

 It should be noted that this approach to allocating peak demand provides only an 

approximation of peak demand in each of the respective jurisdictions.  Because the timing of 

energy use can be expected to differ among jurisdictions due to differences in factors such as the 

nature of business activity; the sizes, type, and vintage of the housing stock; and differences in 



5-2 

local weather conditions at the time of the peak;1 the energy use of a jurisdiction relative to use 

on the system would not be expected to provide a precise allocation of peak demand.  As a 

consequence, the estimated portion of peak demand from each system serving both Maryland 

and other jurisdictions should be viewed as an approximation. 

 

 An additional factor confounding the accuracy of the Maryland peak demand estimate is 

that different regions in the State establish their peak demands at different times.  Because of 

this, simply summing peak demands would result in an overestimation of the peak since that 

approach would fail to account for diversity.  To reflect regional diversity, the sum of the peak 

demands for each of the individual systems operating in the State were reduced by a diversity 

factor of 1.4 percent.  The diversity factor used was based on a factor developed by the PJM for 

use in estimating the PJM peak.  Because diversity within the PJM is greater than diversity 

within Maryland owing to the greater range of weather variation associated with a larger 

geographical area, a diversity factor equal to about 80 percent of the PJM diversity factor was 

used for Maryland to estimate base year peak demand (summer and winter). 

 

 To project peak demand for summer, average annual growth in summer season 

consumption in the State (from the electric energy consumption forecast) was used to grow the 

base year estimated Maryland peak.  Based on analyses conducted for previous independent 

forecasts performed by PPRP for the individual utility systems operating in the State, peak 

demand has been found to grow at approximately the same rate as growth in electric energy 

consumption.  Certain other factors have been found to also affect the growth in peak demand 

and, importantly, affect the growth in peak demand relative to the growth in electric energy 

consumption.  One of these factors, for example, is the proportion of total usage attributable to 

residential customers.  Because residential usage tends to contribute more than proportionally to 

peak demand, changes in the percentage of total usage attributable to the residential class can 

affect the growth in peak demand over time.  Such refinements to the peak demand projections 

developed herein, however, have been ignored due to the lack of accurate historical data related 

to Maryland peak demand. 

                                                 
1. During hot summer days, when summer system peaks are likely to occur, urban areas tend to experience 

higher ambient temperatures than suburban and rural areas owing to “heat island” effects.  The greater percentage of 
paved surfaces in urban areas serves to trap heat and contribute to peak demand usage. 
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5.3 PEAK DEMAND FORECASTS  
 
 Tables 5.1 and 5.2 show the projected summer and winter peak demands for Maryland 

under the base case, high case, and low case.  Table 5.3 shows the regional peak demand 

projections (summer and winter, respectively) under the base case and alternative scenario 

assumptions. 

 

 Under the base case set of forecasting assumptions, Maryland summer peak demand is 

projected to decline at an average annual rate of 0.08 percent between 2005 and 2015.  The most 

rapid growth in the summer peak is expected to occur during the second five years of the forecast 

period, consistent with forecasted growth in energy consumption. 

 

 The base case summer peak demand projection of -0.08 percent per year, on average over 

the 2005 to 2015 period is bounded by the low case average annual growth rate of -1.38 percent 

and the high case growth rate of 1.28 percent. 

 

 Maryland winter peak demand under the base case assumptions is projected to decline at 

an average annual rate of 0.46 percent between the winter season of 2005/2006 and 2014/2015.  

This projection is bounded by the low case average annual growth rate of -1.75 percent and the 

high case growth rate of 0.88 percent. 
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Table 5.1--Maryland Forecasted Summer Peak Demand (MW)* 

* Base year and all forecast years exclude Eastalco Aluminum Company peaks. 

 

Table 5.2--Maryland Forecasted Winter Peak Demand (MW)* 

* Base year and all forecast years exclude Eastalco Aluminum Company peaks. 

Base Case Low Case High Case
Peak Demand Peak Demand Peak Demand

Base Year 2005 14,397 14,397 14,397

2006 13,847 13,798 13,896
2007 13,656 13,554 13,759
2008 13,593 13,340 13,854
2009 13,697 13,219 14,207
2010 13,814 13,060 14,638
2011 13,893 12,900 14,999
2012 13,981 12,775 15,346
2013 14,078 12,677 15,686
2014 14,185 12,602 16,027
2015 14,286 12,530 16,353

2005-2010 -0.82 -1.93 0.33
2010-2015 0.67 -0.82 2.24
2005-2015 -0.08 -1.38 1.28

Average Annual Growth Rates (percent)

Base Case Low Case High Case
Peak Demand Peak Demand Peak Demand

Base Year 2005 12,565 12,565 12,565

2006 12,400 12,354 12,446
2007 12,047 11,952 12,143
2008 11,844 11,619 12,077
2009 11,806 11,389 12,249
2010 11,816 11,169 12,522
2011 11,815 10,971 12,753
2012 11,837 10,820 12,988
2013 11,877 10,701 13,227
2014 11,931 10,606 13,470
2015 11,994 10,528 13,717

2005-2010 -1.22 -2.33 -0.07
2010-2015 0.30 -1.18 1.84
2005-2015 -0.46 -1.75 0.88

Average Annual Growth Rates (percent)
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Table 5.3--Regional Summer and Winter Peak Demand Forecasts (MW) 
 

2005 2015 2004/2005 2004/2015
Summer Summer Winter Winter

(MW) (MW) (%) (MW) (MW) (%)

Baltimore Region 7,157 7,102 -0.08 6,147 5,776 -0.62
Washington Suburban 3,497 3,571 0.21 2,830 2,596 -0.86
Southern Maryland 788 858 0.85 776 841 0.81
Western Maryland 1,177 1,025 -1.38 1,288 1,280 -0.07
Eastern Shore 1,982 1,987 0.02 1,702 1,704 0.01

Maryland* ** 14,397 14,286 -0.08 12,565 11,994 -0.46

2005 2015 2004/2005 2004/2015
Summer Summer Winter Winter

(MW) (MW) (%) (MW) (MW) (%)

Baltimore Region 7,157 6,245 -1.35 6,147 5,087 -1.88
Washington Suburban 3,497 3,122 -1.13 2,830 2,270 -2.18
Southern Maryland 788 750 -0.50 776 734 -0.55
Western Maryland 1,177 899 -2.66 1,288 1,122 -1.37
Eastern Shore 1,982 1,737 -1.31 1,702 1,489 -1.33

Maryland* ** 14,397 12,530 -1.38 12,565 10,528 -1.75

2005 2015 2004/2005 2004/2015
Summer Summer Winter Winter

(MW) (MW) (%) (MW) (MW) (%)

Baltimore Region 7,157 8,111 1.26 6,147 6,586 0.69
Washington Suburban 3,497 4,100 1.60 2,830 2,980 0.52
Southern Maryland 788 985 2.26 776 965 2.21
Western Maryland 1,177 1,173 -0.03 1,288 1,464 1.28
Eastern Shore 1,982 2,282 1.42 1,702 1,957 1.40

Maryland* ** 14,397 16,353 1.28 12,565 13,717 0.88

LOW CASE

*Maryland's total peak is lower than the sum of the regions by 1.4 percent to reflect diversity in peak demands.

Average 
Annual 

Growth Rate

Average 
Annual 

Growth Rate

**Base year and all forecast years exclude Eastalco Aluminum Company.

Average 
Annual 

Growth Rate

Average 
Annual 

Growth Rate

HIGH CASE

BASE CASE
Average 
Annual 

Growth Rate

Average 
Annual 

Growth Rate
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 The winter peak, as indicated above, is projected to decline more rapidly than the summer 

-- 0.46 percent per year compared to 0.08 percent per year, respectively, under the base case 

assumptions.  The State, however, is projected to remain summer-peaking throughout the 

forecast period under the base case set of assumptions as well as under the two alternative sets of 

assumptions. 

 

 Table 5.3 shows the peak demand projections in each of the five regions under the base 

case, high case, low case and base case/alternative price scenario sets of forecasting assumptions.  

The regions tending to exhibit the highest growth in summer peak demand under all scenarios 

are Southern Maryland and the Washington Suburban region, which is consistent with the energy 

consumption projections.  The slowest growth in the summer peak is projected for the Baltimore 

region and Eastern Shore. 

 

 Winter Peak demand is projected to grow most rapidly in the Southern Maryland region 

and the Eastern Shore under each of the three forecast scenarios.  Slowest growth in winter peak 

demand is projected to occur in the Washington Suburban region. 
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Table Appendix A.1--Alternative High Case scenario forecasting assumptions for 
the State of Maryland and regions (annual percentage growth rate)  
 2006-2015 
Alternative High Case for Maryland and 
Each Region 

 

Population, residential customers (BC + 0.5) x 1.1 
Real total income (BC + 1.0) x 1.1 
Non-farm employment (BC + 0.4) x 1.1 
Real residential electricity price BC (2008-2010) 

BC (2011-2015) 
Real commercial/industrial electricity price BC (2008-2010) 

BC (2011-2015) 
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Table Appendix A.2--Alternative High Case: State of Maryland Energy 
Consumption (thousands of MWh) 

Other** Total***
Summer Winter Annual Summer Winter Annual Annual Annual

2005* 8,263 20,213 28,476 10,223 26,147 36,370 6,432 71,278
2007 7,802 20,164 27,966 10,055 24,731 34,786 5,678 68,430
2009 7,808 20,191 27,999 10,365 24,531 34,896 5,520 68,416
2011 7,956 20,592 28,548 10,758 24,899 35,657 5,454 69,659
2013 8,163 21,130 29,294 11,090 25,336 36,426 5,396 71,115
2015 8,434 21,808 30,242 11,408 25,866 37,274 5,349 72,865

2005-2007 -2.83 -0.12 -0.90 -0.82 -2.75 -2.20 -6.05 -2.02
2007-2009 0.04 0.07 0.06 1.53 -0.40 0.16 -1.40 -0.01
2009-2011 0.94 0.99 0.97 1.88 0.75 1.08 -0.60 0.90
2011-2013 1.29 1.30 1.30 1.53 0.87 1.07 -0.54 1.04
2013-2015 1.64 1.59 1.61 1.42 1.04 1.16 -0.43 1.22

2005-2009 -1.41 -0.03 -0.42 0.34 -1.58 -1.03 -3.75 -1.02
2009-2015 1.29 1.29 1.29 1.61 0.89 1.10 -0.52 1.06
2005-2015 0.21 0.76 0.60 1.10 -0.11 0.25 -1.83 0.22

Residential Commercial/Industrial***

Average Annual Growth Rate (percent)

*Actual
**Other Sales includes Streetlighting and Company Use and Losses.
***Base year and all forecast years exclude consumption by Eastalco Aluminum Company.  
 
Table Appendix A.3--Alternative High Case: Baltimore Region Energy 
Consumption (thousands of MWh) 

Other** Total
Summer Winter Annual Summer Winter Annual Annual Annual

2005* 4,022 9,739 13,762 5,465 13,888 19,353 3,317 36,431
2007 3,848 9,622 13,470 5,471 13,269 18,739 2,946 35,155
2009 3,748 9,367 13,115 5,638 13,175 18,813 2,837 34,765
2011 3,786 9,490 13,276 5,844 13,360 19,204 2,796 35,276
2013 3,870 9,727 13,597 6,012 13,568 19,580 2,761 35,938
2015 3,984 10,007 13,992 6,170 13,818 19,988 2,731 36,710

2005-2007 -2.19 -0.61 -1.07 0.05 -2.25 -1.60 -5.75 -1.77
2007-2009 -1.31 -1.34 -1.33 1.52 -0.35 0.20 -1.87 -0.56
2009-2011 0.50 0.66 0.61 1.81 0.70 1.03 -0.73 0.73
2011-2013 1.11 1.24 1.20 1.42 0.78 0.97 -0.62 0.93
2013-2015 1.47 1.43 1.44 1.30 0.92 1.04 -0.56 1.07

2005-2009 -1.75 -0.97 -1.20 0.78 -1.31 -0.70 -3.83 -1.16
2009-2015 1.02 1.11 1.08 1.51 0.80 1.01 -0.64 0.91
2005-2015 -0.09 0.27 0.17 1.22 -0.05 0.32 -1.93 0.08

Residential Commercial/Industrial

Average Annual Growth Rate (percent)

*Actual
**Other Sales includes Streetlighting and Company Use and Losses.  
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Table Appendix A.4--Alternative High Case: Washington Suburban Region Energy 
Consumption (thousands of MWh) 

Other** Total
Summer Winter Annual Summer Winter Annual Annual Annual

2005* 1,895 4,190 6,085 2,651 6,723 9,374 1,551 17,009
2007 1,774 4,054 5,828 2,601 6,220 8,821 1,345 15,994
2009 1,806 4,123 5,929 2,712 6,101 8,813 1,314 16,056
2011 1,862 4,263 6,125 2,837 6,163 9,000 1,305 16,430
2013 1,917 4,401 6,319 2,941 6,262 9,202 1,295 16,816
2015 1,981 4,546 6,527 3,038 6,395 9,433 1,285 17,245

2005-2007 -3.26 -1.63 -2.13 -0.95 -3.81 -2.99 -6.87 -3.03
2007-2009 0.90 0.85 0.86 2.10 -0.96 -0.05 -1.17 0.19
2009-2011 1.54 1.68 1.64 2.28 0.51 1.06 -0.33 1.16
2011-2013 1.48 1.61 1.57 1.81 0.79 1.12 -0.40 1.17
2013-2015 1.66 1.62 1.64 1.64 1.06 1.24 -0.37 1.27

2005-2009 -1.20 -0.40 -0.65 0.57 -2.40 -1.53 -4.06 -1.43
2009-2015 1.56 1.64 1.61 1.91 0.79 1.14 -0.37 1.20
2005-2015 0.45 0.82 0.70 1.37 -0.50 0.06 -1.86 0.14

Residential Commercial/Industrial

Average Annual Growth Rate (percent)

*Actual
**Other Sales includes Streetlighting and Company Use and Losses.  
 
Table Appendix A.5--Alternative High Case: Southern Maryland Region Energy 
Consumption (thousands of MWh) 

Other** Total
Summer Winter Annual Summer Winter Annual Annual Annual

2005* 594 1,529 2,123 302 771 1,073 305 3,500
2007 573 1,521 2,093 301 736 1,037 270 3,400
2009 599 1,589 2,188 314 737 1,051 270 3,509
2011 636 1,692 2,328 331 758 1,089 275 3,692
2013 672 1,793 2,465 347 783 1,130 279 3,874
2015 710 1,896 2,607 363 812 1,175 282 4,064

2005-2007 -1.78 -0.28 -0.70 -0.11 -2.27 -1.66 -5.91 -1.43
2007-2009 2.28 2.23 2.24 2.16 0.06 0.67 0.00 1.59
2009-2011 3.04 3.19 3.15 2.65 1.43 1.80 0.92 2.57
2011-2013 2.81 2.94 2.90 2.33 1.63 1.84 0.72 2.43
2013-2015 2.79 2.84 2.83 2.25 1.85 1.97 0.64 2.42

2005-2009 0.23 0.97 0.76 1.02 -1.11 -0.50 -3.00 0.07
2009-2015 2.88 2.99 2.96 2.41 1.64 1.87 0.76 2.48
2005-2015 1.81 2.18 2.08 1.85 0.53 0.92 -0.76 1.50

Residential Commercial/Industrial

Average Annual Growth Rate (percent)

*Actual
**Other Sales includes Streetlighting and Company Use and Losses.  
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Table Appendix A.6--Alternative High Case: Western Maryland Region Energy 
Consumption (thousands of MWh) 

 
Table Appendix A.7--Alternative High Case: Eastern Shore Region Energy 
Consumption (thousands of MWh) 

Other** Total
Summer Winter Annual Summer Winter Annual Annual Annual

2005* 857 2,183 3,041 771 1,893 2,663 550 6,254
2007 859 2,125 2,984 717 1,738 2,455 477 5,916
2009 879 2,173 3,052 717 1,776 2,493 471 6,016
2011 915 2,267 3,181 735 1,843 2,578 472 6,231
2013 959 2,377 3,336 755 1,905 2,660 475 6,470
2015 1,005 2,495 3,500 777 1,969 2,746 477 6,722

2005-2007 0.10 -1.34 -0.93 -3.54 -4.17 -3.99 -6.90 -2.74
2007-2009 1.17 1.10 1.12 0.03 1.09 0.78 -0.66 0.84
2009-2011 1.99 2.15 2.10 1.23 1.86 1.68 0.18 1.78
2011-2013 2.39 2.41 2.40 1.32 1.68 1.57 0.24 1.90
2013-2015 2.39 2.44 2.43 1.46 1.67 1.61 0.21 1.93

2005-2009 0.63 -0.12 0.09 -1.77 -1.58 -1.63 -3.83 -0.97
2009-2015 2.26 2.33 2.31 1.34 1.73 1.62 0.21 1.87
2005-2015 1.60 1.34 1.42 0.08 0.40 0.31 -1.43 0.72

Residential Commercial/Industrial

Average Annual Growth Rate (percent)

*Actual
**Other Sales includes Streetlighting and Company Use and Losses.  
 
 

Other** Total***
Summer Winter Annual Summer Winter Annual Annual Annual

2005* 895 2,571 3,466 1,035 2,873 3,908 710 8,083
2007 749 2,842 3,591 966 2,768 3,734 640 7,964
2009 776 2,940 3,716 983 2,742 3,726 629 8,070
2011 758 2,880 3,638 1,010 2,775 3,785 607 8,030
2013 745 2,832 3,577 1,036 2,819 3,854 587 8,018
2015 753 2,864 3,617 1,061 2,871 3,932 575 8,123

2005-2007 -8.51 5.13 1.79 -3.39 -1.85 -2.25 -5.06 -0.74
2007-2009 1.79 1.71 1.73 0.90 -0.46 -0.11 -0.86 0.66
2009-2011 -1.16 -1.02 -1.05 1.38 0.59 0.80 -1.78 -0.25
2011-2013 -0.85 -0.84 -0.84 1.24 0.79 0.91 -1.67 -0.07
2013-2015 0.51 0.56 0.55 1.19 0.93 1.00 -1.04 0.65

2005-2009 -3.50 3.41 1.76 -1.27 -1.16 -1.19 -2.98 -0.04
2009-2015 -0.50 -0.44 -0.45 1.27 0.77 0.90 -1.50 0.11
2005-2015 -1.71 1.08 0.43 0.25 -0.01 0.06 -2.09 0.05

Residential Commercial/Industrial

Average Annual Growth Rate (percent)

*Actual
**Other Sales includes Streetlighting and Company Use and Losses.
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Table Appendix A.8--Maryland Forecasted Summer and Winter Peak Demand 
(MW) 

Summer Winter

Base Year 2005* 14,397 12,565

2006 13,914 12,463
2007 13,797 12,177
2008 13,813 12,045
2009 14,004 12,083
2010 14,213 12,173
2011 14,383 12,251
2012 14,565 12,355
2013 14,758 12,479
2014 14,966 12,619
2015 15,169 12,771

2005-2010 -0.26 -0.63
2010-2015 1.31 0.96
2005-2015 0.52 0.16

**Excludes Eastalco Aluminum Company peak demands.

Peak Demand**

Average Annual Growth Rates (percent)

*Actual
 

 
 
 
 
 
 
 
 
Table Appendix A.9-- Regional Summer and Winter Peak Demand Forecasts (MW) 

2005 2015 2004/2005 2004/2015
Summer Summer Winter Winter

(MW) (MW) (%) (MW) (MW) (%)

Baltimore Region 7,157 7,520 0.50 6,147 6,125 -0.04
Washington Suburban 3,497 3,790 0.81 2,830 2,763 -0.24
Southern Maryland 788 926 1.63 776 911 1.62
Western Maryland 1,177 1,086 -0.80 1,288 1,363 0.56
Eastern Shore 1,982 2,130 0.72 1,702 1,831 0.73

Maryland* ** 14,397 15,169 0.52 12,565 12,771 0.16

Average 
Annual 

Growth Rate

Average 
Annual 

Growth Rate

*Maryland's total peak is lower than the sum of the regions by 1.4 percent to reflect diversity in peak demands.
**Base year and all forecast years exclude Eastalco Aluminum Company.

ALTERNATIVE HIGH CASE
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Figure Appendix A.1--Maryland Residential Consumption Forecast (2005-2015) 

Figure Appendix A.2--Maryland Commercial/Industrial Consumption Forecast 
(2005-2015)* 
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* Base year and all forecast years exclude consumption by Eastalco Aluminum Company. 
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Figure Appendix A.3--Maryland Total Consumption Forecast (2005-2015)* 

* Base year and all forecast years exclude consumption by Eastalco Aluminum Company. 
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Figure Appendix A.4--Maryland Forecasted Summer Peak Demand (MW) (2005-
2015)* 
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* Base year and all forecast years exclude Eastalco Aluminum Company peaks. 
 
Figure Appendix A.5--Maryland Forecasted Winter Peak Demand (MW) (2005-
2015)* 
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* Base year and all forecast years exclude Eastalco Aluminum Company peaks.
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Table Appendix B.1--Base Case: State of Maryland Energy Consumption Including 
Eastalco Aluminum Company (thousands of MWh) 

Other** Total
Summer Winter Annual Summer Winter Annual Annual Annual

2005* 8,263 20,213 28,476 10,972 28,209 39,181 6,697 74,354
2007 7,687 19,866 27,552 9,997 24,592 34,589 5,623 67,765
2009 7,567 19,569 27,137 10,215 24,186 34,401 5,402 66,940
2011 7,582 19,625 27,207 10,502 24,319 34,821 5,271 67,299
2013 7,651 19,802 27,453 10,722 24,513 35,235 5,150 67,838
2015 7,772 20,095 27,867 10,923 24,785 35,708 5,040 68,615

2005-2007 -3.55 -0.86 -1.63 -4.55 -6.63 -6.04 -8.36 -4.53
2007-2009 -0.78 -0.75 -0.76 1.09 -0.83 -0.27 -1.99 -0.61
2009-2011 0.10 0.14 0.13 1.39 0.27 0.61 -1.22 0.27
2011-2013 0.45 0.45 0.45 1.04 0.40 0.59 -1.16 0.40
2013-2015 0.79 0.74 0.75 0.93 0.55 0.67 -1.07 0.57

2005-2009 -2.17 -0.81 -1.20 -1.77 -3.77 -3.20 -5.23 -2.59
2009-2015 0.45 0.44 0.44 1.12 0.41 0.62 -1.15 0.41
2005-2015 -0.61 -0.06 -0.22 -0.04 -1.29 -0.92 -2.80 -0.80

Residential Commercial/Industrial

Average Annual Growth Rate (percent)

*Actual
**Other Sales includes Streetlighting and Company Use and Losses.  
 
Table Appendix B.2--Low Case: State of Maryland Energy Consumption Including 
Eastalco Aluminum Company (thousands of MWh) 

Other** Total
Summer Winter Annual Summer Winter Annual Annual Annual

2005* 8,263 20,213 28,476 10,972 28,209 39,181 6,697 74,354
2007 7,599 19,640 27,239 9,952 24,483 34,435 5,581 67,255
2009 7,267 18,791 26,058 9,894 23,434 33,328 5,219 64,606
2011 7,013 18,150 25,163 9,776 22,660 32,437 4,910 62,510
2013 6,868 17,777 24,644 9,673 22,145 31,818 4,659 61,121
2015 6,798 17,576 24,373 9,594 21,809 31,403 4,448 60,225

2005-2007 -4.10 -1.43 -2.20 -4.76 -6.84 -6.25 -8.71 -4.89
2007-2009 -2.21 -2.18 -2.19 -0.29 -2.17 -1.62 -3.29 -1.99
2009-2011 -1.76 -1.72 -1.73 -0.59 -1.67 -1.35 -3.01 -1.64
2011-2013 -1.04 -1.03 -1.04 -0.53 -1.14 -0.96 -2.59 -1.12
2013-2015 -0.51 -0.57 -0.55 -0.41 -0.76 -0.65 -2.29 -0.74

2005-2009 -3.16 -1.81 -2.19 -2.55 -4.53 -3.96 -6.04 -3.45
2009-2015 -1.11 -1.11 -1.11 -0.51 -1.19 -0.99 -2.63 -1.16
2005-2015 -1.93 -1.39 -1.54 -1.33 -2.54 -2.19 -4.01 -2.09

**Other Sales includes Streetlighting and Company Use and Losses.

Residential Commercial/Industrial

Average Annual Growth Rate (percent)

*Actual
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Table Appendix B.3--High Case: State of Maryland Energy Consumption Including 
Eastalco Aluminum Company (thousands of MWh) 

Other** Total
Summer Winter Annual Summer Winter Annual Annual Annual

2005* 8,263 20,213 28,476 10,972 28,209 39,181 6,697 74,354
2007 7,775 20,093 27,868 10,042 24,702 34,743 5,666 68,277
2009 7,886 20,393 28,279 10,559 24,991 35,549 5,597 69,425
2011 8,213 21,257 29,470 11,314 26,177 37,491 5,673 72,635
2013 8,543 22,111 30,654 11,934 27,249 39,184 5,711 75,548
2015 8,909 23,036 31,945 12,496 28,311 40,807 5,735 78,487

2005-2007 -3.00 -0.30 -1.07 -4.33 -6.42 -5.83 -8.02 -4.17
2007-2009 0.71 0.74 0.74 2.54 0.58 1.15 -0.61 0.84
2009-2011 2.05 2.10 2.08 3.52 2.35 2.69 0.68 2.29
2011-2013 1.99 1.99 1.99 2.71 2.03 2.23 0.33 1.99
2013-2015 2.12 2.07 2.08 2.33 1.93 2.05 0.21 1.93

2005-2009 -1.16 0.22 -0.17 -0.95 -2.98 -2.40 -4.39 -1.70
2009-2015 2.05 2.05 2.05 2.85 2.10 2.33 0.41 2.07
2005-2015 0.76 1.32 1.16 1.31 0.04 0.41 -1.54 0.54

**Other Sales includes Streetlighting and Company Use and Losses.

Residential Commercial/Industrial

Average Annual Growth Rate (percent)

*Actual
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Table Appendix B.4--Maryland Forecasted Summer Peak Demand Including 
Eastalco Aluminum Company (MW) 

Base Case Low Case High Case
Peak Demand Peak Demand Peak Demand

Base Year 2005 14,708 14,708 14,708

2006 13,852 13,803 13,901
2007 13,661 13,559 13,764
2008 13,598 13,345 13,859
2009 13,702 13,224 14,212
2010 13,819 13,065 14,643
2011 13,898 12,905 15,004
2012 13,986 12,780 15,351
2013 14,083 12,682 15,691
2014 14,190 12,607 16,032
2015 14,291 12,535 16,358

2005-2010 -1.24 -2.34 -0.09
2010-2015 0.67 -0.82 2.24
2005-2015 -0.29 -1.59 1.07

Average Annual Growth Rates (percent)

 
 
Table Appendix B.5--Maryland Forecasted Winter Peak Demand Including 
Eastalco Aluminum Company (MW) 

Base Case Low Case High Case
Peak Demand Peak Demand Peak Demand

Base Year 2005 12,876 12,876 12,876

2006 12,405 12,359 12,451
2007 12,052 11,957 12,148
2008 11,849 11,624 12,082
2009 11,811 11,394 12,254
2010 11,821 11,174 12,527
2011 11,820 10,976 12,758
2012 11,842 10,825 12,993
2013 11,882 10,706 13,232
2014 11,936 10,611 13,475
2015 11,999 10,533 13,722

2005-2010 -1.70 -2.80 -0.55
2010-2015 0.30 -1.18 1.84
2005-2015 -0.70 -1.99 0.64

Average Annual Growth Rates (percent)
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Table Appendix B.6--Regional Summer and Winter Peak Demand Forecasts 
Including Eastalco Aluminum Company (MW)* 
 

2005 2015 2004/2005 2004/2015
Summer Summer Winter Winter

(MW) (MW) (%) (MW) (MW) (%)

Baltimore Region 7,157 7,102 -0.08 6,147 5,776 -0.62
Washington Suburban 3,497 3,571 0.21 2,830 2,596 -0.86
Southern Maryland 788 858 0.85 776 841 0.81
Western Maryland 1,492 1,030 -3.64 1,603 1,285 -2.19
Eastern Shore 1,982 1,987 0.02 1,702 1,704 0.01

Maryland** 14,708 14,291 -0.29 12,876 11,999 -0.70

2005 2015 2004/2005 2004/2015
Summer Summer Winter Winter

(MW) (MW) (%) (MW) (MW) (%)

Baltimore Region 7,157 6,245 -1.35 6,147 5,087 -1.88
Washington Suburban 3,497 3,122 -1.13 2,830 2,270 -2.18
Southern Maryland 788 750 -0.50 776 734 -0.55
Western Maryland 1,492 904 -4.89 1,603 1,127 -3.46
Eastern Shore 1,982 1,737 -1.31 1,702 1,489 -1.33

Maryland** 14,708 12,535 -1.59 12,876 10,533 -1.99

2005 2015 2004/2005 2004/2015
Summer Summer Winter Winter

(MW) (MW) (%) (MW) (MW) (%)

Baltimore Region 7,157 8,111 1.26 6,147 6,586 0.69
Washington Suburban 3,497 4,100 1.60 2,830 2,980 0.52
Southern Maryland 788 985 2.26 776 965 2.21
Western Maryland 1,492 1,178 -2.34 1,603 1,469 -0.87
Eastern Shore 1,982 2,282 1.42 1,702 1,957 1.40

Maryland** 14,708 16,358 1.07 12,876 13,722 0.64

**Maryland's total peak is lower than the sum of the regions by 1.4 percent to reflect diversity in peak demands.

Average 
Annual 

Growth Rate

Average 
Annual 

Growth Rate

*Although Eastalco Aluminum Company is located in Frederick County, which is assigned to the Baltimore Region, 
Eastalco peak demand and energy are included in the Western Maryland figures due to electric service to Eastalco being 
provided by Allegheny Power, which predominantly serves Western Maryland.

Average 
Annual 

Growth Rate

Average 
Annual 

Growth Rate

HIGH CASE

BASE CASE
Average 
Annual 

Growth Rate

Average 
Annual 

Growth Rate

LOW CASE
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Figure Appendix A.1--Maryland Residential Consumption Forecast Including 
Eastalco Aluminum Company (2005-2015) 
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Figure Appendix A.2--Maryland Commercial/Industrial Consumption Forecast 
Including Eastalco Aluminum Company (2005-2015) 
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Figure Appendix A.3--Maryland Total Consumption Forecast Including Eastalco 
Aluminum Company (2005-2015) 
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Figure Appendix A.4--Maryland Forecasted Summer Peak Demand Including 
Eastalco Aluminum Company (MW) (2005-2015) 
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Figure Appendix A.5--Maryland Forecasted Winter Peak Demand Including 
Eastalco Aluminum Company (MW) (2005-2015) 
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