
Summary:

Reducing CO2 emissions from electricity 
is critical to address climate change. This 
analysis explores trends in emissions per 
unit energy on Alaska’s Railbelt grid, 
which serves most of the state’s population. 

Alaska’s Railbelt energy grid is composed 
of five major utilities: GVEA, MEA, CEA, 
ML&P, and HEA. In total, they produce 
around 4.7 million megawatt hours of 
power each year, and release around 2.5 
million metric tons of carbon dioxide into 
the air, for an emissions intensity of 526g 
CO2/KWh. Over the past decade, total 
emissions have decreased 22%, in part 
because total electricity use on the Railbelt 
has declined by 9%. This is also due to a 
reduction in emissions per KWh of 15%, 
from 616 to 526. This reduction in emis-
sion intensity is largely due to a switch to 
more efficient natural gas plants, with an 
additional impact from the introduction of 
a small amount of wind power.

Average emissions per unit energy in the 
US are 458g CO2/KWh. On the Railbelt, 
the four southern utilities produce the 
majority of their power from Cook Inlet 
natural gas, and all produce electricity at 
around 350-450g CO2/KWh. Golden 
Valley Electric Association, in Fairbanks, 
produces most of its power with higher-
emissions coal and liquid fuels, giving it an 
emissions intensity of around 900g 
CO2/KWh.  

Climate Footprint of the Alaska Railbelt
Energy Grid: 2009-2018

2018  
emissions  
intensity ML&P CEA GVEA MEA HEA 

Railbelt  
average 

US  
average 

gCO2/KWh 396 339 899 399 441 526 458 
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The total emission level is a worse metric. In many 
cases, reducing electricity use is a good thing for the 
climate -- such as switching to more efficient appli-
ances and lights. In other cases increasing electricity 
use is better for the climate, when higher impact 
fossil-fuel burning technologies are switched to run on 
electricity. For example, switching from gas to electric 
cars or from fuel oil heaters to electric heat pumps is a 
climate benefit. Measuring emissions per KWh side-
steps this complexity.

How is the emissions intensity calculated?
 
For each utility, total emissions in metric tons of CO2 
equivalent (almost entirely CO2, but also includes 
small contributions from methane, nitrogen oxides, 
and sulfur oxides) is divided by its total power 
produced in MWh, for each year between 2009 and 
2018, then converted to g/KWh. To begin, each utility 
is assigned the emissions and power from its own 
plants and plants for which it is the sole customer, as 
well as its percentage share of jointly owned plants. 
All hydro and wind plants are assumed to have zero 
emissions. 

About the Analysis: 

Why per KWh?
 
Emissions per KWh is a clear metric that allows 
for comparisons between projects, utilities, and 
through time, regardless of the absolute amount 
of energy delivered. Delivering energy with 
fewer emissions per KWh will always be an 
improvement in terms of reduced climate 
impact. 
 

Natural gas plants on the Railbelt produce 20% fewer emissions 
per KWh today than ten years ago, due to the increased e�ciency 
of newer plants.  This is responsible for most of the decrease in 
emissions intensity in the Railbelt over this time. 

Decreased power consumption has led to a decrease 
in gas-�red power in the past decade, with coal, 
liquid fuel, and hydropower production remaining 
relatively constant. Wind has increased from zero to 
around 2.5% of our energy mix, with the introduction 
of Fire Island and Eva Creek wind farms.

5 Gas

Oil

Coal

Hydro

Wind



Where do the numbers come from?
 
All the numbers come from public reports submitted by 
the utilities and power plant operators to the Regulatory 
Commission of Alaska and the EPA. Some 2009 numbers 
were unavailable from the EPA, and were calculated 
based on the emissions intensity of the same plant in 
other years. 
Search “annual report” (for power produced, bought and 
sold) or “greenhouse gas” (for emissions reports) at the 
RCA here: 

 
And find emissions data submitted to the EPA here  

Then, these numbers are adjusted based on power sales 
between the utilities. Purchased power is assumed to have 
emissions intensity equal to the overall emissions intensity 
of the utility it is purchased from. Only GVEA changes its 
emissions intensity significantly with purchased power. 
 
Prior to 2014 (HEA) and 2015 (MEA), these utilities got 
all their power wholesale from Chugach, and are calcu-
lated together with Chugach for those years. Seward buys 
all its power from CEA, and is included in CEA's numbers 
for all years.

Upstream emissions (emissions produced before the fuel 
gets to the power plant) are not included in this analysis, 
but are quite significant. Fugitive methane leaks from 
natural gas production and distribution are particularly 
problematic, and could add 25% to 75% to the climate 
impact of a gas plant, depending on the time frame being 
analyzed. 

http://rca.alaska.gov/RCAWeb/RCALibrary/AdvancedSearch.aspx

https://ghgdata.epa.gov/ghgp/main.do


