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Alaska provides many challenges for buildings. The harsh climate is what usually comes to mind when 
people think of Alaska. Very cold temperatures in the winter drive the design of buildings. To escape 
from the cold, warm buildings are essential. Older buildings in Alaska are often inefficient and warmed 
by excess consumption of heating fuels. Newer construction takes into account the long-term heating 
costs and builds tighter buildings with better insulation. This white paper looks specifically at energy use 
in non-residential buildings. 

However, Alaska is not just about a cold climate. Construction in Alaska also needs to consider 
earthquakes, forest fires, permafrost, and remote locations. Permafrost is soil that has been frozen for 
more than 2 years; it is a unique condition of cold climates. Permafrost can provide a solid foundation for 
construction unless it thaws. Permafrost thaw is a big reason for building failure in Alaska; heat loss from 
buildings is a major cause for permafrost thaw. The difficulty of building in remote locations in Alaska is 
another unique part of the building industry in the state. Shipping costs can easily be 40 to 50% of 
construction cost for a building in remote Alaska.  

Building Energy Use 

Officially, Alaska spans two climate zones Subarctic/Arctic and Very Cold (IECC Zones 7 & 8), though 
technically, the southern and eastern parts of the state are in climate zone 6 based on the number of 
heating degree days. In the overall United States, the very cold/cold climate regions’ end use energy use 
intensity (EUI) averages 87,800 BTU/sq ft. for commercial buildings (U.S. Energy Information 
Administration, 2016). The U.S. Energy Information Administration does not provide and EUI for the 
subarctic region; however, the median annual EUI for public buildings in Alaska is 113,124 BTU/sq ft 
(Alaska Housing Finance Corporation, 2014).  

A majority of Alaska energy end use in buildings is for space heating, with light and electrical uses 
coming in a distant second. Space heating needs should be the big driver in any building design in Alaska. 
Figure 1 shows a breakdown of energy consumption and energy cost for Alaska public buildings. 
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Figure 1. End use energy cost and consumption. From Alaska Housing Finance Corporation, 2014, used with permission.  

A 2014 statewide assessment of public buildings in Alaska looked at the energy use of 744 public 
buildings across the state (see Appendix for more data). This assessment also looked at building EUI by 
building type. A brief comparison of EUI in Alaska to the United States overall demonstrates how much 
more energy buildings in cold climates require. Interestingly, Alaska’s schools are leading the way toward 
more efficient buildings.  

Table 1. EUI for select building types.  

 Building Type 

Energy use intensity (thousand 
Btu/square foot in buildings) 

US Alaska 

Education 68.8 106.2 

Health care 172.7 217.3 

Office 77.8 124.8 

Public assembly 86.3 144.3 

Public order and safety 92.2 160.0 

Warehouse and storage 34.1 130.5 

Building Operations and Energy Consumption in Alaska 

In 2012, energy auditors and researchers wrote a white paper detailing the results of over 325 investment 
grade energy audits that had recently been conducted in Alaska (Alaska Housing Finance Corporation, 
2012). This white paper highlighted the auditors’ findings that deficiencies in building operations were 
widespread and were leading to inefficient use of energy. These findings included problems with control 
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systems, over-ventilation, lack of accountability to manage energy use, and inadequate operator training. 
In fact, nine out of the 11 recommendations were related to building operations and the large potential 
energy savings that could be realized if they were improved.  

Alaska Building Energy Codes 

Alaska does not have a statewide building code let alone an energy code, although a variety of 
municipalities throughout the state have local building codes, some of which include energy. The only 
statewide energy standard in Alaska is the Building Energy Efficiency Standard (BEES) which was 
developed by the Alaska Housing Finance Corporation (AHFC) and required for all AHFC financed loans 
for new residential construction. The code also includes requirements for commercial buildings, but they 
are not mandatory.   

The BEES requirements use the 2018 IECC and ASHRAE 62.2-2016 as the basis for energy efficiency 
and have a few Alaska specific amendments. To achieve a BEES rating, a residential building must meet 
a performance standard of a 5-star rating as determined by the AHFC home energy-rating program 
AkWarm. For a non-residential building, the requirements are prescriptive rather than performance-based. 

The Alaska specific amendments for BEES divide Alaska into four climate zones, shown in Figure 2 and 
Table 2 (Alaska Housing Finance Corporation, 2014). Zone 9 is specific to Alaska is included in zone 8 
in the IECC.  

 
Figure 2. Alaska climate zones for BEES. From Alaska Housing Finance Corporation, 2014, used with permission. 

 

Table 2. Alaska Climate Zones 

IECC Zones for Alaska HDD Range (ICC, 2017) Old BEES Climate Regions 
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Zone 6 7,200-9,000 Southeast 
Zone 7 9,000-12,600 Southcentral 
Zone 8 12,600-16,800 Interior and Western 
Zone 9 16,800-21,000 Arctic Slope 

 

Figures 3 and 4 describe the prescriptive envelope requirements for commercial buildings under the 
BEES program (Note: Group R refers to larger multifamily buildings). The BEES building envelope 
requirements are slightly more stringent than IECC for walls and get more stringent in the colder climate 
zones. Zone 9 does not exist is IECC and as expected is the most stringent energy code. In terms of 
windows BEES is more stringent than IECC across the board. BEES do not have any whole building 
commercial air leakage rates beyond the IECC.  
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Figure 3. Prescriptive BEES requirements. From Alaska Specific Amendments to IECC 2018. 
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Figure 4. Prescriptive BEES requirements. From Alaska Specific Amendments to IECC 2018. 

The Unified Facilities Codes (UFC) for cold climates are currently inactive (series 3-130). UFC 3-130-07 
provided minimal building envelope guidance and does not address energy efficiency. These UFC codes 
are to be re-evaluated by CRREL over the next few years. CRREL plans to provide updated information 
to the Arctic and Subarctic UFC. 

Summary 

Non-residential buildings in Alaska are large energy users; this is due in part to the climate but it is also 
likely due to poor construction practices and lack of attention to energy efficiency in building operations. 
Anecdotally, construction practices have been improving over the past 20 years and newer buildings are 
using less energy; however, improvement is not consistently applied in all construction, and poor 
oversight of energy efficiency in building operations can lead to even relatively new buildings using large 
amounts of energy. Statewide adoption of mandatory building and energy codes would go a long way 
toward improving new buildings in Alaska. Additionally, energy retrofit programs and expanded building 
operations training could be applied more widely to lower costs on existing buildings.  
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Appendix 

Relevant charts from Alaska Housing Finance Corporation. (2014). Energy efficiency of public buildings: 
metric and analysis. 
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