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	 I had 235 regression equations, their associated CV(RMSE)s and R2 
values. For each of  the 12 months in the base year period I had 235 actual 
bills and 235 adjusted baselines (which is what the regression equation pre-
dicts the usage should have been). Table 1 presents a snippet of  actual bill 
data for a small number of  meters. For the sake of  space, I did not show all 
12 months.

Figure 4.  Histogram of  R2 from the regressions of  kWh/day vs. CDD/day of  
all 238 stores

Table 1.
A Few Months of  Sample Actual Bill Data for the Base Year Period
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Table 5. 
Reduction in CV(RMSE) from Average (CVRMSE) 
for All Four Trials Using Average kWh/Day Model

CONCLUSIONS

	 The IPMVP is suggesting that when using regression analysis as part of  
the Option C M&V process, the CV(RMSE) for each meter should be less 
than 50% of  the expected savings fraction. In other words, if  you expect to 
save 20% on a meter, then the CV(RMSE) should be less than 10%.
	 When performing regressions on a portfolio of  buildings, such as a 
school district, the CV(RMSE) of  each individual meter may not be that 
important. What perhaps may be more important is the CV(RMSE) of  the 
portfolio of  meters, which will likely be much lower than the CV(RMSE) 
of  the individual meters.
	 For energy service companies (ESCOs) performing Option C M&V 
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incomes have increased by a 20-year compounded annual rate of  10.72%. 
Increasing prosperity with more of  its people wanting greater mobility, has 
provided China with a huge domestic market for EVs. In 2021, over half  
of  the global EVs were sold in China, as shown in Figure 3.

Swift, Autocratic Policy Decisions
	 The Chinese government is mandating more EVs at the expense 
of  ICE vehicles compared to Western democracies, while reducing the 
number of  licenses available for gasoline-powered cars. This policy from 

Figure 3. Global Plug-in Electric Car Sales, 2015 to 2021
(Source: International Energy Agency (IEA). Global electric car sales by key markets, 2010-
2020, IEA, Paris. Available at https://www.iea.org/data-and-statistics/charts/global-
electric-car-sales-by-key-markets-2015-2020. Accessed October 17, 2022.)
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the top, President of  the Republic of  China, Xi Jinping, will increase 
demand for EVs leading to greater EV production, larger economies of  
scale, and lower unit production costs. This will enable China to gain a 
world-wide marketing advantage. In the Chinese system, no Act of  Con-
gress, debate, or negotiations with the Environmental Protection Agency 
is necessary, so quick, decisive action to provide advantages to China are 
implemented.

Battery Raw Material Controls
	 China now has a tight grip on the global supply of  the elements 
needed to manufacture batteries from four components: anode, cathode, 
separator, and electrolyte. China currently controls between 50% and 
77% of  the global market for the raw materials of  these components, 
according to Yano Research Institute (www.yanoresearch.com). A key 
element of  an electric vehicle’s price is the cost of  its batteries, and Chi-
na already makes more than half  of  the world’s electric vehicle batteries, 
as shown in Table 1.

Table 1. Lithium-Ion Manufacturing Capacity

	 China controls more lithium reserves and much greater lithium pro-
duction than the U.S., and in 2018, Chinese lithium production was 
8,000 metric tons, third among all countries and nearly ten times U.S. 

Source: S&P Global Market Intelligence, data as of  February 2021.
(https://www.visualcapitalist.com/sp/mapped-ev-battery-manufacturing-capacity-by-region/)
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Figure 4. Chinese Electricity Generation by Source in 2019
(Source: https://en.wikipedia.org/wiki/Electricity_sector_in_China)

	 The key minerals needed in huge future quantities for EVs include 
copper, lithium, nickel, manganese, cobalt, graphite, zinc, and rare 
earths. Figure 5 delineates the growth in demand for these key minerals.
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Figure 12. Minerals Crucial to Clean Energy and EVs
(Source: U.S. Geological Survey, Mineral Commodity Summaries 2021)

Figure 11. Mineral Supply Source in 2019
(Source: https://iea.blob.core.windows.net/assets/24d5dfbb-a77a-4647-abcc-
667867207f74/TheRoleofCriticalMineralsinCleanEnergyTransitions.pdf. Accessed 
October 17, 2022.
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