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Overview of the Power Generation Sector 

At the end of 2012, California’ s  installed power generation 

capacity1 was 74,105 MW, with natural gas, large hydro, and 

nuclear power as the three largest contributors. Generation 

capacity based on solar and wind energy sources has 

increased significantly since, with wind energy ready to 

replace nuclear as the state’s third largest fuel base. 
 

Installed Capacity 
 

The total installed capacity in California has increased by 

34 per cent between 2001 and 2012. Fossil fuel-based 

generation capacity (including natural gas and coal) has 

increased by 47 per cent, from 31 GW in 2001 to 45.6 

GW in 2012. While the natural gas-based capacity has 

soared by 49 per cent, the coal-based capacity has shrunk 

by 26 per cent. 

Among the renewable energy sources2, only small hydro has 

registered a fall in installed capacity.  For geothermal and 

biomass, installed capacity has registered minor gains of 1 

per cent and 3 per cent respectively.  Solar power generation 

capacity has doubled to 855 MW, while wind energy 

capacity has increased by over three times to almost 

5,000MW in 2012. 

 

California’s Power Mix 

 

Of the total power generation in California, imports account for 

an important and relatively constant share of approximately 30 

percent in the last decade. It is important to differentiate 

between in-state generation and imports for several reason, one 

of them being the diverging trends observed in their respective 

shares of fossil fuel power over the last few years.

 

 

 

 

Rate of growth in natural gas-based capacity 

has outstripped rate of growth in total generation 

capacity 

 
The notion that natural  gas is expected to remain  the 

backbone of the state’s power sector for the foreseeable 

future gains weight from the trends in rates of growth for 

natural  gas  and overall generation capacities. 

 
Between 2001 and 2006, California’s installed capacity 

grew by an average annual rate of 3.5 per cent while 

natural  gas-based  capacity  grew by 5.7 per cent. 

Between 2007 and 2012,  the total generation capacity  

grew by an annual 1.9 per cent, and natural  gas-based 

capacity by 2.1 per cent. 
 
Soure: California Energy Commission 
 

 

1 The California Energy Commission, 2014. Electric Generation Capacity & Energy: 2001 - 2012. [Online] Available at 
http://energyalmanac.ca.gov/electricity/electric_generation_capacity.html Accessed 21 January 2014  

 
2 Renewable energy sources include biomass, geothermal, small hydro, solar and wind. 
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In-state generation3 
 

While the total installed capacity in the state has increased 

by 26 per cent between 2002 and 2012, the total system 

power from in-state generation has fallen by 5 per cent 

during the same period. 

 
Overall generation from all sources (including biomass, 

geothermal, and small hydro) has fallen over the last 11 

years. Individual generation from natural gas, solar and 

wind energy has increased. Generation from natural gas-

based power plants has increased by 34 per cent. This has 

pushed growth in fossil fuel-based power generation to 4 

per cent, even though coal- based power generation has 

shrunk by 94 per cent during the same period. 

 

According to the CEC, most of these spot-market 

purchases are sourced from hydroelectric, natural gas, 

and coal-based power plants. This puts the share of fossil 

fuel-based power in the 2012 imports between 29.5 per 

cent and 77.6 per cent. 

 

 
 
 

 

 

 

 

 

 

 

 

 

 

 

Imports3
 

Source: California Energy Commission  

 

 

 

 

 

 

 

Considering the gross system power (in-state generation 

as well as imports), the share of natural gas-based 

electricity has increased between 2002 and 2012 even 

though the peak occurred back in 2008. The share of 

fossil fuel-based generation remains high at 51 percent 

(2012) and the share of electricity imports from 

unspecified sources, mostly fossil fuel-based, is also 

high at 16.4 percent (2012). 

 

The share of imported electricity in the total system power 

has increased from 23 per cent in 2002 to 34 per cent in 

2012. The second-largest source of imported power is coal. 

In 2012, 20.5 percent of the power imported into California’s 

system was generated from coal. This share has, however, fallen 

significantly from a peak of 53.6 percent in 2005. The share of 

large hydro has fallen significantly (by 92 percent) between 

2002 and 2012, and supplied only 1.7 percent of the total 

imported electricity in 2012. There have been minor changes in 

the shares of natural gas and nuclear power, both of which 

peaked in earlier years. The share of renewable energy sources 

has shown steady increase, reaching 12.2 percent in 2012 from 

2.6 percent in 2006. 

The most critical part of the imports is from the ‘unspecified  

sources.’ The California Energy Commission  (CEC) explains 

these sources as a combination of short-term market 

purchases and null power4. 

 

 

3 The California Energy Commission, 2014. Total Electricity System Power. [Online] Available a thttp://energyalmanac.ca.gov/electricity/total_system_power.html                 
4 Null power refers to power that was originally renewable power but from which the renewable energy credits have been unbundled and sold separately. Null power is not   
attributable to any technology or fuel type.

http://energyalmanac.ca.gov/electricity/total_system_power.html
http://energyalmanac.ca.gov/electricity/total_system_power.html
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Share of covered emissions by sector, 

under the 1st compliance period 

 
According to 2012 data, the fossil-fuel based power 

generation sector was responsible for 29 per cent of 

the total covered emissions under the first compliance 

period of the cap-and-trade. 

 
Between 2008 and 2011, the covered  emissions from 

these entities fell by 30 per cent, but they increased by 

31 per cent between 2011 and 2012. 

 

As many as 39 power stations reported higher emissions 

in 2012 than 2008. These power plants were 

cumulatively responsible for over 20 million (or 

47 per cent) of the total sectoral emissions in 2012. 

 
 
 
 

 
Source: California Air Resources Board

 

Fossil Fuel Power Sector Emissions5
 

 
Of the 450 entities covered under the California cap- and-

trade scheme, 114 (or about 25%) are fossil fuel-based power 

generating stations. All these power stations meet the 

minimum threshold limit of 25,000 metric tons of CO2e 

emissions per year for qualifying as mandatorily covered 

entities under the program. 

 
The top ten GHG emitting power stations are responsible for 

about 40 per cent of the total covered emissions from the 

sector. 

 

Largest emitters of GHGs among the covered entities5
 

 

Name of Power Station Total Share 

Mountainview Generating 

Station 

 
5.4% 

Calpine - Delta Energy Center, 

LLC 

 
4.7% 

La Paloma Generating 

Company,  LLC 

 
4.5% 

Dynegy Moss Landing, LLC 4.4% 

High Desert Power Project, LLC 4.1% 

 
The total covered emissions from the fossil fuel sector 

declined between 2008 and 2010 before a significant 

increase in 2012.  Still, the sector reported a decline of 7.8 

per cent between 2008 and 2012. Emissions in 2012 jumped 

by over 31 per cent from a four-year low in 2011. 

 

While the covered  emissions of the power stations in 2012 were 

7.8 per cent lower than those in 2008 (when the economic 

downturn took effect), as many as 39 power stations reported  

higher emissions for 2012 than for 2008. 

 

Forecast 
 
This analyst note is intended to provide macro as well as 

micro level forecasting of emissions, using GDP growth rate 

scenario and then power consumption growth rate scenarios. 

 

GDP Growth Rate 

 
Gross Domestic Product, or GDP, is perhaps the most 

significant factor to consider when forecasting the emissions 

of any sector on a macro level. A number of sub-factors, 

including industrial growth, power demand, short and 

medium-term weather fluctuations, and policy and regulatory 

changes, have varying but significant impacts on the GDP, 

making it a comprehensive and important indicator to be used 

in forecasting emissions on a macro level. 

 
In this analyst note, the covered emissions from the fossil 

fuel-based power stations have been forecasted across three 

average annual real GDP growth rates between 2013 and 

2020: 

 

• Reference scenario:  1.5 per cent real GDP growth 

• Optimistic scenario:  3.0 per cent real GDP growth 

• Pessimistic scenario:  0.5 per cent real GDP growth

 

 
 

 

5 Air Resources Board, 2013. 2012 GHG Facility and Entity Emissions Detailed Spreadsheet. [Online] Air Resources Board. Available at http://www.arb.ca.gov/cc/ 
reporting/ghg-rep/reported-data/ghg-reports.htm Accessed on 21 January 2014

http://www.arb.ca.gov/cc/
http://www.arb.ca.gov/cc/
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Under the reference scenario, covered emissions from fossil 

fuel-based power plants will increase to 54 million metric 

tons of CO2e by 2020, or 15 per cent higher than emissions 

in 2012. 
 

 
Covered emissions are expected to increase by 32 per cent 

between 2013 and 2020 under the optimistic scenario.  With 

this growth rate, covered emissions in 2020 would touch 62 

million metric tons of CO2e. 
 

 
According to the pessimistic scenario, covered emissions will 

increase by only 4 per cent from 2012 levels, reaching 49 

million metric tons in 2020. 

 
According to the analysis, the annual growth in covered 

emissions would lead the annual growth in GDP. 

 
Power Consumption Rate 

 

 
Power consumption directly relates to the potential covered 

emissions generated from the power sector. Fossil fuel-based 

sources, especially natural gas, are central to any effort to 

estimate future emissions from the power sector because a) 

natural gas remains the largest contributor to in-state power 

generation; b) fossil fuel-based sources make significant 

ontributions to imports; and c) fossil fuel-based sources 

constitute a significant portion of the base load supply. 

 

 
The forecast of covered emissions based on growth in power 

consumption is also spread across three scenarios:  

optimistic, pessimistic, and reference (equated to historic 

range) growth trajectories. The assumed annual power 

consumption growth rates across these scenarios are: 

 

• Reference scenario:  1.1 per cent growth 

• Optimistic scenario:  1.5 per cent growth 

• Pessimistic scenario:  0.75 per cent growth 

 

On the basis of 1.1 per cent growth in power consumption 

(reference scenario), covered emissions will increase by 38 

 
 

 
per cent from 47 million metric tons of CO2e in 2012, 

to 65 million metric tons of CO2e in 2020. 

 
Under the optimistic scenario, covered emissions would jump 

by 57 per cent between 2012 and 2020, reaching 74 million 

metric tons of CO2e by the end of the decade. 
 

 
Covered emissions are likely to increase by 25 per cent by 

2020 under the pessimistic scenario, reaching 59 million 

metric tons of CO2e. 

 

The change in covered emissions is more sensitive to the 

change in power consumption than in GDP growth, an 

expected result as the rate of change of power consumption 

is a more appropriate measure of change in generation and 

thus emissions. At growth rates of GDP and power 

consumption under the reference scenarios, covered emissions 

from fossil fuel-based power plants would be between 54 and 

65 million metric tons of CO2e by 2020,  an increase of 

between 15 per cent and 39 per cent from the expected 2013 

levels. 

 

 

 

 

 

 

 

 

 

 

 

Supply-Demand Position of Allowances 
 

 
Being one of the largest sources of greenhouse gas 

emissions amongst the covered sectors under the cap-and-

trade scheme, the fossil fuel-based power generation sector 

is expected to show significant demand for compliance 

instruments (mainly allowances). This sector would thus 

have a substantial impact on allowance prices.
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The fossil fuel-based power sector’s share in covered emissions 

during the first compliance period is about 29 per cent. This 

share reduces to an average of 13 per cent between 2015 

and 2020 following the addition of the transportation and fuel 

distribution sectors from 2015. 

 
This forecast assumes that the share of the fossil fuel-based 

power generation sector in overall demand for allowances is 

equal to its share in the total covered emissions for a 

particular compliance year. 

 
The Air Resources Board (ARB) has defined the annual 

allowance budget6 till 2020. The allowance budget in 2013 

was 162.8 million, which has been reduced by 2 per cent 

for 2014. With the addition of new sectors in 2015,  the 

allowance budget would increase  to 394.5  million, falling 

by 3 per cent every year thereafter till 2020, to 334.2  

million. 

 

Under the reference growth scenario for GDP, covered 

emissions from the fossil fuel-based power sector would 

increase to 54 million metric tons of CO2e by 2020, while 

the supply of allowances (calculated on a  pro- rata basis) 

would be 45.7 million metric tons of CO2e. 

 

Covered emissions projected on the basis of the reference 

power consumption growth rate will increase to 65.4 million 

metric tons of CO2e by 2020. 

 

Significant Allowance Shortage 
 

The shortfall in allowances for the fossil fuel-based power 

sector is expected to be substantial, as any increase in power 

consumption is expected to be served by natural gas and coal. 

 

 

The in-state generation capacity for natural gas has increased 

by 49 per cent between 2001 and 2012. The share of natural 

gas-based electricity in California’s total system power has 

been increased by 34 per cent between 2002 and 2012. 

 

The share of imported electricity in California’s total system 

power has increased steadily, reaching 34 per cent in 2012. The 

share of fossil fuel-based electricity in imported power might 

have ranged between 29.5 per cent and 77.6 per cent in 2012, 

owing to uncertainties over the sources of unspecified power, 

much of which included natural gas and coal. 

 

The fossil fuel-based power sector could contribute  a significant 

share of the allowance shortfall by 2020. Under the reference 

scenarios for GDP and power consumption growth, the sector may 

face shortages of 8.3 million metric tons and 19.8 million metric 

tons of CO2e in 2020. This represents 15 per cent and 30 per cent 

of the sector’s covered emissions in 2020 respectively, under the 

two growth scenarios. 

 

When estimated at the micro level ( using various growth scenarios 

of power consumption), the cumulative shortfall in allowances 

between 2013 and 2020 could range between 43.7 million metric 

tons to 103.8 million metric tons of CO2e. The cumulative shortfall 

in allowances in the reference scenario for power consumption 

growth is expected to be 70.8 million metric tons of CO2e. 

                                                                                                          Shortfall Trigger Years Under Various 

Growth Scenarios 
 

Under the GDP growth rate reference scenario, 

the shortage of allowances would be triggered 

in 2015. The cumulative gap between 

available allowances (on a pro- rata basis) and 

compliance demand would cumulatively be 

23 million metric tons of CO2e by 2020. 
 

The cumulative shortfall would increase to 71 

million metric tons of CO2e by 2020 if the 

covered emissions grow according to the 

reference growth rate in power consumption. 

In such a case, the shortfall in emissions might 

already have been triggered in 2013. 

 

 

 

 
 

6  ARB, Regulation for the California cap on greenhouse gas emissions and market-based compliance mechanisms.,2013 Article 5  
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