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2021 FISCAL YEAR BUDGET FORECAST: SUMMARY 
 
We recently completed the 2021 fiscal-year sales forecast.  The forecast includes 
sales, customers, and revenue projections through 2025.  Estimated forecast 
models are derived from billed sales and customer data through February 2020.   
 
Forecast inputs include: 
 

 Moody Analytics January 2020 Vermont economic forecast 
 AEO 2020 end-use efficiency estimates for the New England Census 

Division 
 VEIC most current energy efficiency savings projections, cold-climate heat 

pumps forecast, electric vehicle forecast 
 GMP’s updated solar capacity forecast 
 GMP adjustments for small commercial Tier 3 electrification efforts and 

large load adjustments that would not be reflected in the historical billing 
data  

 Updated normal HDD and CDD (2000 to 2019) 
  
Sales forecasts are generated at the customer class level for residential, 
commercial, industrial, and street lighting.  To develop the revenue forecast, 
class-level sales forecasts are allocated to rate schedules and then to billing 
determinants based on historical rate-schedule allocation trends, on and off-peak 
sales and billing demand trends.   
 
The baseline sales and customer forecasts are estimated from linear regression 
models that relate monthly customer-class sales (average use in the residential 
sector) to monthly weather conditions, household growth, economic activity, 
prices,  end-use efficiency improvements, and state-level energy efficiency (EE) 
program savings.  Residential sales are adjusted for embedded behind the meter 
(BTM) solar.  
 
The baseline forecast is adjusted for factors not reflected in historical sales data.  
This includes: 
 

 Large load additions and losses from major company expansion and 
contraction activities 

 Solar load growth 
 Incentivized cold climate heat pump adoption 
 Commercial Tier 3 electrification activity 
 State-level electric vehicle forecast projections 
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Based on Moody’s January 2020 economic forecast we expect to see little sales 
growth over the next couple of years. The actual outlook, however, is much more 
uncertain as the economy now must recover from a virtual shutdown of the 
Vermont, U.S. and world economies resulting from the Covid-19 pandemic.   
 
Longer term, we should start to see stronger sales growth, as end-use efficiency 
improvements and solar adoption begin to level off, heat pumps gain heating and 
cooling market share, and electric vehicles begin to have a measurable impact on 
load.   Table 1 shows expected annual sales projection.  All tables in the report 
present data on calendar year basis unless otherwise indicated. 
 

Table 1: Customer Class Billed Sales Forecast (MWh) 

 
 
 
1.  Class Sales Forecast 

Monthly customer class sales and customer forecasts are based on regression 
models that relate monthly sales to household projections, economic activity as 
measured by real GDP, employment, household income, expected weather, price, 
and changes in end-use energy intensities resulting from new standards, natural 
occurring appliance stock replacement, and state energy efficiency programs.  
Models are estimated with monthly billed sales and customer counts from 
January 2010 to February 2020. 
 
The forecast incorporates Moody’s Analytics January 2020 state economic 
forecast and the Energy Information Administration (EIA) 2020 end-use energy 
intensity projections for New England.  End-use intensity projections are 
adjusted to reflect end-use saturations for Vermont and VEIC’s energy efficiency 
(EE) program savings projections.   
 
Estimated forecast models that account for customer growth, economic activity, 
price, efficiency, and weather trends are used to generate the Baseline forecast.  
The baseline forecast reflects both economic and end-use efficiency 
improvements through both end-use standards and state efficiency program 
activity.  The forecast is then adjusted for: 
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 New solar capacity and generation projections 
 Expected Tier 3 electrification impacts  
 Program-related heat pump sales 
 Electric Vehicle sales 
 Spot load adjustments for expected large load additions (and losses) 

 
 
1. Residential 

Since 2010, residential average use has declined from approximately 7,200 kWh 
per customer to 6,700 kWh per customer, averaging 0.8% annual usage decline. 
Solar adoption has accounted for approximately half the decline with 
improvements in end-use efficiency from standards and state-sponsored energy 
efficiency programs the other half.   
 
Over the next couple of years, solar adoption, natural occurring efficiency, and 
EE programs savings will continue to contribute to declining average use. By 
2023, average use begins to turn positive with increase in electric sales from 
state heat pump program and beginning of measurable impact from electric 
vehicle adoption.  After 2025, we expect to see even stronger growth in 
residential electric usage.    
 
The residential sales forecast is derived by combining average use forecast with 
customer forecast.  The customer forecast is based on state-level household 
projections.   Table 2 shows the forecast results. 
 

Table 2:  Residential Sales Forecast 

 
 
 
Table 3 shows the cumulative forecast adjustments and isolates efficiency 
impacts beginning in 2020.  The efficiency embedded in the baseline forecast is 
disaggregated by holding the model end-use intensities constant through the 
forecast period.  Efficiency savings include the impact of new standards, 
naturally occurring efficiency, and state efficiency programs.  
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Table 3:  Residential Sales Forecast Disaggregation 

 
 

1. No EE forecast assumes no efficiency improvements after 2019. 
2. Efficiency includes impacts of new standards, naturally occurring, and EE program-

based efficiency improvements. 
3. Solar is derived from GMP solar capacity forecast and is allocated to classes.  
4. Tier 3 heat pump forecast is derived by adjusting VEIC projections for Vermont for the 

share of GMP sales. 
5. VEIC forecast adjusted for GMP share. 

 
Economic Drivers.  The baseline forecast incorporates both household and 
income growth and expected energy efficiency.  Vermont has seen some of the 
slowest population growth in the U.S.  This trend is expected through the 
forecast period; slow population growth translates into low household formation 
and low real income growth. Table 4 shows the residential economic drivers.  
 

Year NoEE(1) EE(2) Solar(3) Ht Pumps(4) EV(5) TtlAdj Forecast

2020 1,513,369 ‐9,925 ‐52,869 5,084 918 ‐56,792 1,456,577

2021 1,524,904 ‐23,786 ‐60,395 16,932 3,672 ‐63,577 1,461,327

2022 1,532,147 ‐34,319 ‐67,555 25,930 7,083 ‐68,862 1,463,286

2023 1,541,217 ‐44,358 ‐74,552 35,608 11,598 ‐71,704 1,469,512

2024 1,549,765 ‐53,682 ‐81,485 46,134 17,574 ‐71,460 1,478,305

2025 1,557,475 ‐62,613 ‐88,064 57,423 25,440 ‐67,814 1,489,661
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Table 4:  Residential Economic Drivers  

 
 
Energy Efficiency.  Energy efficiency gains will continue to outweigh the positive 
impact of customer and economic growth translating into lower residential sales.  
Efficiency gains are captured two ways – through (1) end-use energy intensity 
projections and (2) expected state-sponsored EE program savings.   
 
End-use intensities are derived for ten residential end-uses and are based on 
EIA 2020 Annual Energy Outlook for New England.  End-use intensities reflect 
both change in ownership (saturation) and end-use efficiency improvements.   
Figure 1 shows end-use intensities aggregated into heating, cooling, and other 
end-uses. 
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Figure 1:  Residential End-Use Indices (Annual kWh per Household)  

 
 
End-use efficiency intensities incorporate new appliance standards, regional 
building codes, natural occurring gains through purchases of more efficient 
appliances, and regional efficiency program impacts through EIA modeled 
technology rebates.  Total residential intensity declines on average 0.4% 
annually as efficiency gains outweigh growth in end-use saturation.  Heating 
intensity (before heat pumps) declines 0.7% per year and other use 0.4% per 
year.  Cooling intensity is largely flat as increase in air condition saturation 
counters improvements in efficiency.  The strong decline in other use is a result 
of federal appliance efficiency standards. 
 
End-use intensities reflect expected regional (New England) EE program savings 
resulting from incentives for purchases of more efficient technologies.  Additional 
savings from Vermont specific program activity are captured by incorporating 
historical and projected DSM savings as model variables.    
  
 
2. Small C&I Sales   

Small C&I sales are expected to be largely flat throughout the forecast period.  
Baseline commercial sales forecast is derived using a total commercial sales 
model that relates monthly billed sales to state GDP, population, employment, 
commercial end-use intensity trends, state-specific DSM savings projections, and 
HDD and CDD.  The baseline forecast is then adjusted for solar own-use (excess 
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generation is treated as power purchase cost), Tier 3 electrification projects, and 
large load additions (and losses) that are not reflected in the baseline forecast 
model.  Table 5 shows the commercial sales forecast.   

 

Table 5:  Commercial Customer Usage Forecast 

 
 
Table 6 shows the forecast disaggregation.  Efficiency impacts are derived by 
holding the model end-use energy intensity inputs constant through the forecast 
period; efficiency impacts reflect new standards, naturally occurring efficiency 
gains, as well state-level efficiency program activity. 
 

Table 6:  Commercial Sales Forecast Disaggregation 

 
 

1. No EE forecast assumes no efficiency improvements after 2019. 
2. Efficiency includes impacts of new standards, naturally occurring, and program-based 

efficiency improvements. 
3. Solar is derived from GMP solar capacity forecast and is allocated to classes. 
4. Electrification is based on expected gains from class-specific Tier 3 electrification 

projects. 
5. Spot loads for small C&I are based on projections provided by GMP. 

 
We expect to see largely flat commercial sales as efficiency and solar load largely 
mitigate sales growth due to economic growth and Tier 3 electrification activity.  
This forecast, however, is based on Moody’s January 2020 economic forecast 
shown in Table 7.  In January, Moody Analytics was forecasting GDP growth 

Year NoEE(1) EE(2) Solar(3) Tier3(4) Spot(5) TtlAdj Forecast

2020 1,482,659 ‐11,702 ‐148 1,231 ‐912 ‐11,531 1,471,128

2021 1,497,994 ‐27,102 ‐608 4,730 ‐1,094 ‐24,074 1,473,920

2022 1,507,907 ‐38,363 ‐1,038 8,544 ‐1,094 ‐31,950 1,475,956

2023 1,518,912 ‐49,955 ‐1,457 12,774 ‐1,094 ‐39,732 1,479,180

2024 1,529,250 ‐62,063 ‐1,866 17,160 ‐1,094 ‐47,863 1,481,387

2025 1,538,881 ‐74,120 ‐2,268 21,375 ‐1,094 ‐56,107 1,482,774
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averaging 2.0% over the next five years. The virtual shutdown of the Vermont 
and U.S. economy in March and April 2020 has significantly altered the near-
term outlook and the length of recovery in energy sales from this activity is 
uncertain. 
 

Table 7:  State GDP and Employment Forecast 

 
 
 
Efficiency Projections.  Figure 2 shows projected commercial heating, cooling, 
and other use intensity trends.  Intensities are expressed on a kWh per square 
foot basis.  Commercial heating and cooling intensities are relatively small in 
New England.  Other use is composed of seven end-uses where the largest end-
uses include ventilation, lighting, refrigeration, and miscellaneous use.   
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Figure 2:  Commercial End-Use Intensities (kWh/sqft)  

 
 
 
The EIA captures regional EE program activity through rebates applied to the 
more efficient technology options; rebates in turn results in a more efficient 
technology mix and decline in use per square foot.  Historical and projected state 
EE program expenditures are also included as a variable in the commercial sales 
model.  The model variable is statistically significant and reduces the 
commercial sales forecast even further.  
 
3. Large C&I and Other Sales 

The Large C&I class includes GMP’s largest customers.  While this class is 
dominated by industrial load, it also includes some of GMP’s largest commercial 
customers. 
 
The Large C&I sales forecast model excludes Global Foundries and OMYA; these 
are two of GMP’s largest customers and are forecasted separately.   Large C&I 
baseline sales forecast is derived using a generalized econometric model that 
relates monthly billed sales to state-level GDP and manufacturing employment.  
The baseline forecast is effectively flat as a result of strong decline in 
manufacturing employment mitigates the positive impact from state-level GDP 
growth.  The baseline forecast is adjusted for future state-level energy efficiency 
activity and spot loads.  The solar adjustment is positive as the solar load 
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reduction is accounted for on the other side of the ledger as a power purchase 
cost.   
 
Other use primarily consists of street lighting sales, but also includes public 
authority sales.  Total sales are expected to be flat as continued efficiency gains 
outweigh new street-lighting fixture growth.  
 
Table 8 summarizes industrial and other use sales forecasts. 
 

Table 8:  Industrial Sales Forecast 

 
 
 
Table 9 shows the disaggregated industrial sales forecast. 
 

Table 9:  Disaggregated Industrial Sales Forecast 

 
 

1. No EE forecast assumes no efficiency improvements after 2019. 
2. Efficiency includes impacts of new standards, naturally occurring, and program-based 

efficiency improvements. 
3. Solar is derived from GMP solar capacity forecast and is allocated to classes. 
4. Spot loads for large C&I are based on projections provided by GMP. 
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2.  Total Forecast Adjustments  

The forecast begins by developing baseline forecasts for each revenue class.  The 
baseline forecast is then adjusted for expected growth in solar capacity, Tier 3 
electrification activity, electric vehicle sales, and large C&I load changes.  Table 
10 shows the breakdown of total billed sales forecast. 
 

Table 10:  Forecast Disaggregation 

 
 

1. No EE forecast assumes no efficiency improvements after 2019. 
2. Efficiency includes impacts of new standards, naturally occurring, and program-based 

efficiency improvements. 
3. Solar is derived from GMP solar capacity forecast. 
4. Electrification impacts for residential and small C&I. 
5. Residential VEIC electric vehicle forecast. 
6. Spot loads for C&I are based on projections provided by GMP. 

 
 
1. Energy Efficiency 

Energy efficiency is captured two ways – through the residential and commercial 
end-use intensities and additional state-level savings through a cumulative DSM 
savings variable.  The DSM variable is cumulative over the historical and into 
the forecast period.  State EE savings projections are based on VEIC’s most 
recent projections.  
 
 
2. Solar Load Forecast  

 
Solar Capacity Forecast.  As of December 2019, installed solar capacity is 195 
MW.  This is a combination of traditional, customer owned or leased roof-top 
systems, and larger community/group-based systems.  GMP projects 29 MW of 
solar capacity will be installed in 2020, 28 MW of additional solar capacity in 
2021 and 2022, and 26 MW each subsequent year. 
 
Figure 3 shows the year-end capacity forecast. 
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Figure 3:  Year-End Solar Capacity Forecast  

 
 
The forecast is adjusted for new solar installations beginning in March 2020; 
existing solar load is embedded in the historical sales data. 
 
Allocation of Capacity to Classes 
The capacity forecast is allocated to the residential, commercial, and industrial 
classes based on the previous 12 months of billed solar generation data. Table 11 
shows the allocation factors. 
 

Table 11: Capacity Allocation Factors 

 
 
 
Capacity to Generation 
Monthly generation is derived by applying monthly solar load factors to the 
capacity forecast.  Table 12 shows the solar generation load factors. 
 

Class

Previous 12 Mnth 

Generation (MWh)

Share of 

Total

Residential 72,336 32.3%

Commerical 121,811 54.4%

Industrial 29,922 13.4%

Total 224,068
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Table 12: Solar Load Factors 

  
 
The monthly load factors are derived from engineering-based solar hourly load 
profile for 1 MW solar system load.  The load shape is a weighted profile, which 
assumes 33% of systems are roof-mounted, 57% are fixed-tilt, and 10% 2 are axis 
trackers.  The system hourly load profile was estimated by GMP. 
 
The solar generation forecast (MWh) is derived by applying the load factors to 
solar capacity projections.  The following equation shows an example of how 100 
MW of capacity is translated into June generation. 
 

100𝑀𝑊  0.206𝐿𝑑𝐹𝑐𝑡 720ℎ𝑟𝑠 14,832 𝑀𝑊ℎ  
 
Estimation of Solar “Own-Use” 
Solar generation is either consumed by the solar customer (own-use) or returned 
to the connected power-grid (excess); own-use reduces billed revenues, while 
excess is treated as power purchase cost.  Historical solar billing data are used to 
determine the month share that is own-use and excess.  The split between own-
use and excess varies by revenue class and month; own-use share is typically 
smaller in the summer months with a larger percentage of the generation sent to 
the grid.  Table 13 shows the forecasted generation based on the total capacity, 
by own-use and excess use. 
 

Month Load Factor

Jan 7.7%

Feb 10.8%

Mar 14.1%

Apr 18.8%

May 19.5%

Jun 20.6%

Jul 20.3%

Aug 19.5%

Sep 15.7%

Oct 12.5%

Nov 8.4%

Dec 5.7%
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Table 13: Solar Generation  

 
 
The sales forecast is adjusted for solar load impacts by subtracting cumulative 
new solar own-use generation from the appropriate class sales forecasts, 
historical solar own-use is imbedded in the historical billed sales data.  By 2025, 
solar generation reduces residential sales by 87,527 MWh, which represents a 
reduction of 386 kWh per customer.  Industrial own-use is negative, meaning 
that solar is additive.  This is due to how solar generation and excess credits are 
measured.  Own-use is not a measure concept, it is calculated as generation 
minus excess. The measured excess credits are often transferred across customer 
classes.  As such industrial excess is greater than generation, creating negative 
own-use. 
 
3. Tier 3 Electrification Impacts 

To meet Tier 3 obligations, VEIC and GMP are promoting technologies that 
displace fossil fuel.  The largest program is an incentive program promoting 
adoption of cold-climate heat pumps.  In 2019, approximately 4,700 new heat 
pumps were installed.  As GMP, serves most of the state, the GMP forecast is 
derived by taking 76% of VEIC current state-level forecast.  
 
Given the operating cost-effectiveness, EIA projects heat pump market 
penetration in New England even without incentives; we would expect some 
GMP households to take the incentives even if it is not influencing their 
purchase decision.  Program related heat pump sales are reduced to reflect the 
“natural occurring” adoption reflected in EIA’s heat pump saturation forecast.  
Figure 4 shows the breakdown of cold-climate heat pump adoption by market 
driven (Natural) and program induced (Program). 
 

MWh 

Generation

MWh 

Excess

MWh 

Own Use

MWh 

Generation

MWh 

Excess

MWh 

Own Use

MWh 

Generation

MWh 

Excess

MWh 

Own Use

MWh 

Generation

MWh 

Excess

MWh 

Own Use

2020 223.9 259,706 206,975 52,731 83,841 31,363 52,478 141,184 137,524 3,660 34,681 38,088 ‐3,407

2021 251.9 296,888 236,626 60,262 95,844 35,874 59,970 161,398 157,214 4,183 39,646 43,538 ‐3,892

2022 279.6 332,183 264,758 67,426 107,239 40,137 67,102 180,585 175,907 4,678 44,359 48,714 ‐4,355

2023 305.8 366,696 292,266 74,430 118,381 44,305 74,075 199,348 194,186 5,162 48,968 53,775 ‐4,807

2024 332.0 400,786 319,416 81,370 129,386 48,403 80,983 217,880 212,240 5,640 53,520 58,773 ‐5,253

2025 358.3 433,277 345,333 87,944 139,875 52,348 87,527 235,543 229,447 6,096 57,859 63,538 ‐5,679

Commercial Industrial

Year

Year End 

Capacity 

(MW)

Total Residential



Itron, Inc.  15 

Figure 4:  Cold-Climate Heat Pump Adoption (units) 

 
 
Of the heat pumps sold through the incentive program, roughly 85-90% a year 
are directly attributable to the offered incentive.  A recent Vermont heat pump 
study (Cadmus, 2017) estimates cold-climate heat pumps on average use 2,085 
kWh per year for heating and 146 kWh per year for cooling.  Heat pump 
electricity sales are derived by multiplying the net heat pump unit forecast with 
the winter and summer heat-pump annual usage.  Electricity use from market-
driven heat pump adoption are captured in the baseline forecast models. 
 
4. Electric Vehicle Forecast 

Forecasts are also adjusted for expected electric vehicle (EV) demand. EV sales 
are based on VEICs 2017 EV forecast; to date, this forecast has been tracking 
relatively well.  In the near-term EVs contribution to electricity sales is 
relatively small.  The longer-term forecast reflects VEIC’s high case usage 
estimates. By 2025, roughly 25,440 MWh are projected to be used by EV’s in the 
GMP service territory starting from 1,101 in 2020.  Figure 5 shows the electric 
vehicle usage forecast. 
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Figure 5:  Electric Vehicle Use Forecast 

 
 
 
5. Customer Specific Load Adjustments 

GMP provides monthly forecasts for their two large transmission customers - 
Global Foundries and OMYA, which is based on those customers’ own 
projections. 
 
In addition, GMP provides expected load gains and losses for large commercial 
and industrial customers that are not reflected in the historical sales trend and 
thus not captured by the baseline forecast models.  GMP expects to lose about 
2,306 MWh of non-residential sales in the near future that are not captured in 
the baseline forecast model.   
 
 
3.  Baseline Forecast Models 

Baseline sales forecasts are derived from estimated linear regression models 
that relate monthly historical sales to economic conditions, price, weather 
conditions, past and future DSM, and long-term appliance saturation and 
efficiency trends.  Saturation and efficiency trends are combined to construct 
annual energy intensity projections that are then adjusted for future EE 
program savings projections.  Once models are estimated, assumptions about 
future conditions are executed through the models to generate customer and 
sales forecasts.   
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Separate forecast models are estimated for the primary revenue classes.  Models 
are estimated for the following: 
 

 Residential  
 Commercial (Small C&I) 
 Industrial (Large C&I) 
 Other 

 
Residential and commercial models are constructed using an SAE modeling 
framework.  This approach entails constructing generalized end-use variables 
(Heating, Cooling, and Other Use) that incorporate expected end-use saturation 
and efficiency projections as well as price, economic drivers, and weather.  The 
SAE specification allows us to directly capture the impact of improving end-use 
efficiency and end-use saturation trends on class sales. 
 
1. Residential 

The residential forecast is generated using separate average use and customer 
forecast models.  The average use model is estimated using an SAE specification 
where monthly average use is estimated as a function of a heating variable 
(XHeat), cooling variable (XCool) and other use variable (XOther) as shown 
below: 
 

𝐴𝑣𝑔𝑈𝑠𝑒 𝑎 𝑏 𝑋𝐻𝑒𝑎𝑡 𝑏 𝑋𝐶𝑜𝑜𝑙 𝑏 𝑋𝑂𝑡ℎ𝑒𝑟 𝑏 𝐷𝑆𝑀  𝜀  
 
XHeat is calculated as a product of a variable that captures changes in heating 
end-use saturation and efficiency (HeatIndex), economic and other factors that 
impact stock utilization (HDD, household size, household income, and price).  
XHeat is calculated as: 
 

myymy HeatUseHeatIndexXHeat ,,   

 
Where: 
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The heat index is a variable that captures heating end-use efficiency and 
saturation trends, thermal shell improvement trends, and housing square 
footage trends.  The index is constructed from the EIA’s annual end-use 
residential forecast for the New England census division.  The economic and 
price drivers are incorporated into the HeatUse variable.  By construction, the 
HeatUsey,m variable sums close to 1.0 in the base year (2009).  This index value 
changes through time and across months in response to changes in weather 
conditions, prices, household size, and household income. 
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The heat index (HeatIndex) and heat use variable (HeatUse) are combined to 
generate the monthly heating variable XHeat.  Figure 6 shows the calculated 
XHeat variable.   
 

Figure 6:  XHeat Variable 

  
 
The strong decline in the XHeat is largely driven by decline in resistance heat 
and improvements in heat pump efficiency.  Program-related heat pump 
electricity sales are added to the baseline forecast.  
 
Similar variables are constructed for cooling (XCool) and other end-uses 
(XOther).   
 
Figure 7 and Figure 8 show XCool and XOther.   

Actual Normal 
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Figure 7:  XCool Variable 

 
 

Figure 8:  XOther Variable 

  
 
While cooling intensity is relatively small, cooling per household increases over 
the forecast period largely as a result of increasing air conditioning and heat 
pump saturation.   

Actual Forecast 

Actual Normal



Itron, Inc.  20 

 
XOther (non-weather sensitive use) declines over the forecast period. The 
monthly variation in XOther reflects variation in the number of monthly billing 
days, lighting requirements, and monthly variation in water heater and 
refrigerator use.  End-use intensities across non weather-sensitive end-uses are 
declining and, as a result, XOther also declines driving total average use 
downwards. 
 
The end-use variables are used to estimate the residential average use model.  
Figure 9 shows actual and predicted residential average use. 
 

Figure 9:  Residential Average Use 

 
 
The model explains historical monthly sales variation well with an Adjusted R-
Squared of 0.97 and a MAPE of 1.7%. 
 
Residential customer projections are based on state household projections.  The 
models explain historical customer growth well with an Adjusted R-Squared of 
0.96 and MAPE of 0.1%.  Figure 10 shows actual and predicted customers for 
GMP. 
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Figure 10:  Residential Customer Forecast 

 
 
Customer and average use forecasts are combined to generate monthly billed 
sales forecast.  Figure 11 shows the monthly residential sales forecast. 
 

Figure 11:  Residential Sales Forecast 

  

 

Actual Forecast
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The strong increase in sales after 2023 is first driven by expected increase in 
cold climate heat pump sales and later by electric vehicle market growth. 
 
2. Commercial 

The commercial model is also based on SAE specification.  Monthly commercial 
class sales and customers are derived adding the former North GS (general 
service) and TOU revenue class and the former GMP South commercial sales.   
 
The SAE commercial model captures the impact of changing end-use intensity as 
well as economic conditions, price, and weather in the constructed model 
variables.  As in the residential model, end-use variables XHeat, XCool, and 
XOther are constructed from end-use saturation and efficiency trends, regional 
output, price, and weather conditions.  The commercial SAE model is defined as: 
 

𝐶𝑜𝑚𝑆𝑎𝑙𝑒𝑠 𝑎 𝑏 𝑋𝐻𝑒𝑎𝑡 𝑏 𝑋𝐶𝑜𝑜𝑙 𝑏 𝑋𝑂𝑡ℎ𝑒𝑟 𝑏 𝐷𝑆𝑀
 𝜀  

The SAE model variables are constructed similarly to that of the residential 
model, the primary differences is that the end-use intensities are measured on a 
kWh per square foot basis (vs. kWh per household in the residential model), and 
output and employment are used to capture economic activity (vs. household 
income and population in the residential model).   
 
The GMP commercial class is forecasted using a total sales model where XCool is 
defined as: 
 

myymy CoolUseCoolEIXCool ,,   
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In the constructed economic variable output and employment are weighted 
equally reflecting the relationship between economy and sales in the last five 
years.    
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A monthly variable is constructed for heating (XHeat) and other use (XOther) 
similar to that of XCool.  The model variables are used to drive total sales 
through an estimated monthly regression model.  Figure 12 shows the 
commercial sales model results.   
 

Figure 12:  Commercial Sales Forecast 

 
 
This model fits commercial data well with an Adjusted R-Squared of 0.94 and 
model MAPE of 1.1%.  Model statistics can be found in the Appendix A. 
 
3. Industrial 

Industrial sales are estimated using a generalized (vs. SAE model) model 
specification that is driven by economic projections.  The economic variable 
includes both manufacturing employment projections and state GDP where 60% 
of the weight is on manufacturing employment.  The constructed economic 
variable is summarized below:  
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Seasonal load variation is captured through a set of monthly binary variables.  
The industrial model excludes Global Foundries and OMYA sales as GMP 
provides an independent forecast for these customers based on their input.  
Figure 13 shows actual and predicted industrial sales.   
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Figure 13:  Industrial Sales Forecast 

 
 
This model Adjusted R-Squared is 0.74 and the MAPE is 4.1%.  The lower, 
relative to other models, Adjusted R-Square is due to the large variation in 
monthly billed sales data.  There is significant month-to-month variation driven 
by customer-specific activity and billing adjustments that cannot be totally 
accounted for by economic drivers and weather conditions. 
 
4. Other Use 

Other Use sales are estimated using a simple regression model constructed to 
capture seasonal effects and shifts in the data.  This class is dominated by street 
lighting, but also includes a small amount of other public authority sales.  GMP 
has seen a significant drop in street lighting sales as existing lamps were 
replaced with high efficiency lamps.  We project flat sales after the savings 
adjustments.  Figure 14 shows actual and forecasted sales for this revenue class. 
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Figure 14:  Other Sales Forecast (MWh) 

 
 
4.  Revenue Forecast 

The revenue forecast is derived at the rate schedule level.  Class sales forecasts 
are allocated to rate schedules and within rate schedules to billing determinants 
(i.e., customer, on and off-peak use, and billing demands).  Revenues are then 
generated by multiplying rate schedule billing determinants by the current tariff 
rates.  Figure 15 provides an overview of the revenue model. 
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Figure 15:  Revenue Model 

 
 
The process is described below. 
 
1.  Calendarize class sales forecast 

The estimated models are based on monthly billed sales data.  As such the 
forecast is also on a billed sales basis.  For financial analysis and revenue 
projections sales are converted to a calendar-month basis.   
 
The billing-month spans across calendar-months.  In general, the billing month 
includes the last two weeks of the prior month and the first two weeks of the 
current month.  The September billing-month for example includes the last half 
of August and the first half of September.  The billing month period is 
determined by the meter read schedule.  We use the meter-read schedule to 
construct monthly HDD and CDD (cycle-weighted degree-days) and number of 
billing days that are consistent with the billing month period.  Utilities report 
revenues and costs on a calendar-month basis.   A MetrixND Simulation Object 
is used to convert billed sales to calendar sales.  This is done by replacing billing-
month normal HDD and CDD with calendar-month normal HDD and CDD and 
replacing the number of billing days with the number of calendar days.  Figure 
16 shows the result of this simulation for the residential sales class. 
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Figure 16:  Comparison of Billed and Calendar-Month Average Use 

 
 
The red line is the forecasted baseline average residential use on a billing month 
basis and the blue line shows the forecast on a calendar-month basis. 
    
2. Derive Rate Class Monthly Sales Forecast 

Revenue class sales and customer forecasts are first allocated to the underlying 
rate schedules based on projected monthly allocation factors.  The allocation 
factors are derived from historical billing data and simple regression models that 
allow us to capture any seasonal variation in the rate class shares.  Residential 
class sales, for example, are allocated to rate schedules - E01, RE03, and E11 
rate classes.  Figure 17 shows historical and forecasted residential rate class 
sales shares. 
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Figure 17:  Residential Rate Class Share Forecast 

 
 
Approximately 95% of residential sales are billed under rate E01.  The 
percentage is slightly lower in the winter months as the electric time-of-use rate 
(E11) is higher in these months. 
 

3. Estimate monthly billing determinants 

In the next step, rate class sales (and customers counts for some rates) are 
allocated to billing blocks, time-of-use billing periods, and on and off-peak billing 
demand blocks.  Billing block and demand factors are derived from historical 
billing data.  For example, residential rate E11 has on-peak and off-peak energy 
billing periods that are priced differently.  Rate E11 monthly sales are allocated 
to TOU periods based on historical on-peak and off-peak sales data. 
 
Some of the rates are complex.  The commercial rate E65, for example, includes 
non-demand and demand billed sales and customers, load factor kWh blocks (for 
demand customers), and different demand charges for demand for on/off peak, 
which are scheduled to replace block rates within the next two years.  Figure 18 
shows the resulting sales block forecasts for rate E65 Demand Customers. 
 

E01 
RE03 
E11 
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Figure 18:  Rate E65 Demand Customer - Sales Billing Block Forecast 

 
  
4. Calculate Rate Schedule and Revenue Class Revenues 

Once the billing determinants are derived, revenues are generated by 
multiplying the forecasted billing determinants by the current customer, energy, 
and demand charges.  Revenues are aggregated by rate schedule and month.  
Rate schedule revenues are then aggregated to revenue classes: residential, 
commercial, industrial and street lighting.  
 
5. Fiscal Year Sales and Revenue Forecast 

GMP uses a fiscal year for financial planning and reporting.  The fiscal year is 
from October to the following September.  Fiscal Year 2021, for example, will 
run from October 2020 through September 2021.  Table 14 and Table 15 show 
the fiscal year sales and revenue forecasts where sales and revenue are reported 
on a calendar-month basis.   
 

On Peak 
Off Peak 
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Table 14:  Fiscal Year Sales Forecast (MWh) 

 

 

Table 15:  Fiscal Year Revenue Forecast ($) 

 

 

6.  COVID-19 Impacts  

 
The sales and resulting revenue forecast are based on Moody Analytics January 
2020 state economic forecast.  In January Moody was projecting a slow first half 
economic growth for 2020 and then ramping up after that with total GDP growth 
for the year of 1.9%.  State economic growth was expected to continue to grow at 
roughly 2.0% over the next five years.  This outlook has changed with the Covid-
19 induced economic shutdown, and the length of recovery from this activity is 
uncertain.   
 
There has been a significant drop in C&I electric sales from the shutdown.  In 
April, Small C&I weather-normal sales were 16% below expected trend sales 
and Large C&I was 7%. Residential sales have compensated for some of this loss; 
April residential sales were up 9.0% above expected sales trend; in total weather 
normalized April sales are 4.4% below expected sales. This information is being 
followed by Vermont state economists and the DPS.  
 
As the economy starts to re-open, we expect sales to begin moving back to trend.  
There is however significant uncertainty as to the economic recovery path and 
associated return to normal electricity sales trend.  Recovery may be relatively 
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quick particularly if a vaccine is developed in a timely manner, or may follow a 
longer economic recovery path as we learn to live with the Covid-19 virus.  
 
At this point, the economic projections are changing weekly.  We are tracking 
economic activity and are waiting for Moody’s May state economic forecast.  We 
expect to see more clarity on the economic outlook over the next few months.  
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APPENDIX A:  MODEL STATISTICS AND COEFFICIENTS 

Figure 19:  Residential Average Use Model 
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Figure 20:  Residential Customer Model 
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Figure 21:  Commercial Sales Model 
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Figure 22:  Commercial Customer Model 
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Figure 23:  Industrial Sales Model 

 
 

 
 

 



Itron, Inc.  37 

Figure 24:  Other Sales Model 

 
 

 
 

 
 
 
 




