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For several decades, Cook Inlet natural gas has proved a cost-effective solution to Southcentral Alaska’s
space heating and power generation fuel needs. Cook Inlet gas also has generated high-paying jobs in
both the Kenai Peninsula Borough (KPB) and Anchorage, economic output for the KPB, and tax revenue
to borough and state governments. Amid diminishing production of Cook Inlet gas over the past decade,
however, Southcentral utilities have been forced to consider importation of liquefied natural gas (LNG)
to meet potential shortfalls. Much of the analysis in this report compares fuel costs to the Southcentral
economy under the current scenario, in which the region sources 100 percent of its gas from Cook
Inlet, with various scenarios in which Cook Inlet gas is substituted entirely with alternative fuels (e.g.
imported LNG or imported refined oil products).
The impacts of the substitution of Cook Inlet gas with imported gas would be both varied and profound
to the Southcentral economy. In addition to the loss of jobs and wages directly related to gas extraction,
purchases from other sectors that support gas extraction (i.e. indirect spending) would decline. Finally,
the induced effects of the loss of Cook Inlet gas industry jobs would take the form of reduced spending
in other areas of the Southcentral economy by workers whose jobs and incomes are directly or indirectly
affected. Concurrently, heating and electricity costs to the residential, commercial, and industrial sectors
would experience dramatic shocks, reflecting the substantially higher costs of alternative fuels (including
imported LNG) to Cook Inlet gas. Figure ES-1 shows the estimated price premiums paid by Southcentral
Alaskans, aggregated across sectors, if the region were to source natural gas from the North Slope,
Canada, or Russia.
In the near term, the complete cessation of Cook Inlet natural gas production is highly improbable.
More plausible, however, is the prospect that shortfalls in Cook Inlet gas production could necessitate
the importation of some volume of gas to meet regional demand. Further, it is likely that a relatively
sudden spike in the price of natural gas to Southcentral consumers would coincide with, and not occur
independently of, the importation of LNG, either from the North Slope or from outside the state. Under
such a scenario, it is important to consider both the economic effects resulting from diminished Cook
Inlet gas production and the effects on residential, commercial, and industrial spending in response to
higher natural gas prices.
Section 4 of this report discusses contributions of the Cook Inlet oil and gas industry in terms of jobs,
wages, and economic output. A reduction in gas extraction activity in Cook Inlet almost invariably would
have net negative direct, indirect, and induced effects on the region’s economy, as discussed above,
with the magnitude of the indirect and induced effects correlated with the extent of job and wage losses
to the gas extraction sector. However, the rise in price of gas resulting from the initiation of imports also
would likely spur an increase in gas exploration and drilling activity in Cook Inlet, which would positively
affect the regional economy. In addition, purchases of North Slope LNG could boost incomes among
some Southcentral Alaska residents who are employees of the companies responsible for the natural
gas and LNG production and LNG transportation from the North Slope. Thus, the question of how gas
imports would adversely affect the Southcentral economy appears, before the implications of higher
prices are fully considered, to be one of degree: how many jobs directly related to Cook Inlet gas
extraction would be eliminated, and how many jobs attributable to gas exploration would be added
under a scenario of higher gas prices?
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While conclusive analysis has not been conducted to date on the specific effects of a shock to the cost
of gas to Southcentral Alaska (or Alaska as a whole, for that matter), existing literature from elsewhere
in the U.S. suggests that responses by the residential and commercial sectors would vary in degree and
across time. Households tend to be price inelastic in the short-term with regard to their consumption
of gas and electricity (Meier et al., 2013; Bernstein and Griffin, 2006). Put differently, U.S. households
tend to consume less natural gas and electricity when faced with a jump in prices, but the decreases in
expenditure are far less than equivalent to the magnitude of the price increase. Over the long run,
households tend to be somewhat less price inelastic in their gas purchases but still exhibit decreases in
expenditures on gas much smaller in magnitude than equivalent price increases. This translates to lower
consumption of gas over the long run under higher prices, but overall increases in gas expenditures.
Households exhibit slightly more price elasticity in their consumption of electricity but still are fairly
price inelastic, over both the short and long term.
Bernstein and Griffin (2006) showed that businesses also tend to be price inelastic in the short run with
regard to their purchases of electricity. The authors’ analysis did not extend to commercial gas
purchases, but it is a reasonable assumption that Southcentral businesses likely would be price inelastic,
particularly in the short run. The much higher long-run regional price elasticities for commercial
electricity indicate either that businesses tend to find substitute energy sources to fulfill their electricity

needs or that overall declines in commercial electricity expenditures reflect lower demand (i.e. the
downsizing of the commercial sector). The latter scenario seems more likely for a region that is
dependent to a high degree on natural gas.
As noted above, there is no prior research that would enable estimation of elasticities for Southcentral
Alaska; further, the variability among regions noted in the report below (see Section 3.3.5) is sufficiently
large that use of any of the elasticities from published analyses to assess the potential effects on
Southcentral Alaska would constitute mere speculation. The resources are not available to conduct the
necessary research at this time. However, given that the majority of Southcentral Alaskans source both
their heat and electricity from natural gas, and considering the severity of the region’s winters, it is a
reasonable assumption that Southcentral households and businesses are fairly price inelastic in their
demand for both heat and electricity, particularly in the short run. For the regional economy, this would
yield lower disposable incomes for households to apply toward purchases of local goods and services.
Compounding the reduction in consumers’ real purchasing power likely would be higher prices for
regional goods and services. The combination of less disposable income and higher prices would
translate to less spending on regional goods and services.

Existing literature suggests that the impact of higher gas prices on the industrial sector likely would be
specific to the gas and electricity needs of particular industries. A shock to gas prices, however, would
also certainly guarantee that the Agrium fertilizer plant would remain closed: nitrogenous fertilizer
production is the most natural gas-intensive NAICS industry, with 45.3 percent of the value of all
shipments constituted by natural gas purchases. Tesoro’s petroleum refinery operations, meanwhile,
would not be affected nearly to the same degree, as natural gas costs account for 1.6 percent of the
value of shipments across U.S. refineries (Henry and Stokes, Jr., 2006). One potential positive impact
of higher gas prices to the industrial sector is the restart of the Nikiski LNG facility, if even only during
the summer months. This likely would occur if Cook Inlet production were to fall short of regional
demand, prompting the need for imported gas. Should, in this scenario, the price of gas rise sufficiently
to spur increased exploration and production in Cook Inlet, the additional production could supply the
Southcentral region only to the extent that there exists a difference between total regional demand and
contractually agreed upon import volumes (from the North Slope or elsewhere). The only remaining
option for the additional supply of Cook Inlet gas would be exportation, necessitating the reopening of
the Nikiski LNG facility. This analysis assumes the construction of a new regasification facility in the
event of the commencement of LNG imports, rather than the conversion of the Nikiski LNG facility to
perform regasification.

Production of oil in Cook Inlet began in 1958, with initial natural gas production commencing five years
later. Peaking in 1970 at more than 80 million barrels, annual oil production has remained under 20
million barrels each year since 1985 and under 10 million barrels each year since 2004. Annual
production of Cook Inlet gas, meanwhile, exceeded 180 billion cubic feet (Bcf) each year from 1981 to
2006, providing Southcentral Alaska sufficient volumes not only to meet the majority of the region’s
space heating and power generation needs, but also to export large amounts of liquefied natural gas
(LNG) and to fuel substantial industrial operations on the Kenai Peninsula. Cook Inlet natural gas was
both abundant and far less expensive than other fuels used for heat or electric generation elsewhere in
Alaska.
Gas production, however, has dropped considerably over the past decade, from 210 Bcf in 2002 to
103 Bcf in 2012. Concurrently declining production and increasing residential and commercial demand
have forced Southcentral Alaskans to confront the possibility that Cook Inlet gas supplies might fall short
of demand in the coming years. The steadily narrowing gap between demand and supply already has
profoundly impacted the region’s natural gas-based industries: the Agrium fertilizer plant ended
operations in 2007, and, in March 2013 ConocoPhillips ceased exports from its Nikiski LNG plant. The
region’s natural gas and power utilities, meanwhile, actively began investigating LNG importation
options in 2011 in anticipation of imminent Cook Inlet gas supply shortfalls.

It is in the context of the loss of industry on the Kenai Peninsula in recent years, as well as the evershrinking margin between gas production and utility demand in Southcentral Alaska, that this report
evaluates the importance of the Cook Inlet oil and gas industry. While the combination of attractive
incentives for companies engaging in new oil and gas exploration in Cook Inlet and United States
Geological Survey (USGS) estimates that vast amounts of both resources remain in the Cook Inlet basin
have spurred increased oil and gas exploration activity since 2011, the threat of a natural gas shortfall
to regional utilities—and higher heating and electricity costs—persists. Even the optimism associated
with ConocoPhillips’ application to the U.S. Department of Energy in December 2013 to resume LNG
exports is tempered by the reality that Cook Inlet gas production remains far below levels witnessed a
decade prior (Bailey 2013). Other projects that could offset regional natural gas shortfalls—including
the proposed Susitna-Watana dam and natural gas pipeline from the North Slope—have not been
approved and would take many years to build (Caldwell 2012). Thus, this study focuses largely on the
following question: without Cook Inlet natural gas, what would happen to heating and energy costs in
Southcentral Alaska?
This study consists of three sections:


Section 2 summarizes historical and current production of Cook Inlet oil and gas and estimates
the value of recoverable resources that remain in the Cook Inlet basin. Section 2 next surveys
historical and current natural gas consumption by sector, as well as the prevalence of natural
gas as fuel for space heating and power generation within Southcentral Alaska. This section
concludes with a look at the historical price of Cook Inlet natural gas and the current cost of
gas to regional utilities.



Section 3 presents alternative fuel options for meeting Southcentral space heating and power
generation needs. This section also evaluates the costs—at both the customer and regional
economy level—that the replacement of Cook Inlet gas with other fuels would incur.



Section 4 highlights additional benefits that Cook Inlet oil and gas generates to the Southcentral
Alaska economy. These benefits include employment and wages from Cook Inlet oil and gas
jobs, as well as revenues and royalties received by the state from production activities.



Annual Cook Inlet natural gas production declined by 50 percent over the decade 2003–2012.
Lower production levels have impacted the Southcentral industrial sector most heavily, as
witnessed by the cessation of LNG exports to Japan and the closing of the Agrium fertilizer
plant. Also contributing to the closure of the Agrium plant were rising natural gas prices that
made it economically unfeasible for Agrium to continue operations (Manufacturing.net 2007).
However, the USGS estimates that vast quantities of both oil and gas remain in the Cook Inlet
basin.



Replacing Cook Inlet gas with imported LNG would nearly double aggregated gas costs to
Southcentral utilities and their customers. Based on equivalent space heating and power
generation fuel consumption of 35.3 Bcf and 33.9 Bcf, respectively, Table 1 elucidates the
substantial estimated increase in costs that would be faced by current ENSTAR customers and
electric utilities if Cook Inlet gas were replaced with imported LNG or alternative fuels. Total
heating costs reflect customer costs; power generation costs represent fuel costs to Southcentral
electric utilities. The least expensive fuel alternative to Cook Inlet gas would be North Slope
gas, resulting in a 67 percent increase in heating costs to customers and a 122 percent increase
in power generation costs.



More than 1,300 jobs in the Kenai Peninsula Borough (KPB) are related to the Cook Inlet oil
and gas industry. The average salary of the 1,100 jobs in the oil and gas extraction and mining
support activities subsectors is more than double the average salary for all KPB jobs.
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Heating ($MM)
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Electric Association (GVEA) 2012 annual reports; White 2011; Alaska Department of Labor & Workforce
Development (ADLWD) 2013; Home Depot & Lowe’s 2013.

Annual Cook Inlet oil production peaked in the late 1960s and 1970s but has remained under 10
million barrels over the past decade. The drop in gas production over the last decade has not been as
precipitous as that experienced by oil decades earlier, but total production in 2012 was less than half
the level of 2002. Diminishing supplies of gas for industrial use led to the closure of the Agrium nitrogen
fertilizer plant in 2007 and the mothballing of ConocoPhillips’ Kenai LNG exportation plant in 2013.
Fortunately, the confluence of a few critical factors—namely, the introduction of state-sponsored
incentives for oil and gas exploration in Cook Inlet and estimates by the USGS of the existence of vast
oil and gas resources—have sparked a dramatic increase in exploration activity since 2010.

Beginning in 1958, annual production of Cook Inlet oil and natural gas liquids increased rapidly until
peaking in 1970 at nearly 83 million barrels (Alaska Department of Natural Resources, Division of Oil
Gas [ADNR], 2013). Annual production, as shown in Figure 1, has exhibited a general downward trend
over the past four decades, with modest increases from 2009 to 2010 and from 2010 to 2011. To date,
more than 1.3 billion barrels of oil have been produced from Cook Inlet wells, although recent
production levels (3.9 million barrels in 2011) have been far lower than those seen in previous decades.
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More than 8 trillion cubic feet of natural gas had been extracted from Cook Inlet wells from 1963
through 2012 (ADNR 2013). Total annual production, as shown in Figure 2, has surpassed 100 Bcf each
year since 1970—and remained above than 200 Bcf from 1990 to 2005—though year-to-year
production has dropped each year since 2001 and totaled only 103.4 Bcf in 2012. The consistently
shrinking gap between the expanding natural gas needs of the Southcentral Alaska region and declining
production levels has had damaging consequences for the Southcentral Alaskan economy in recent
years. First, in 2007, Agrium closed its Kenai nitrogen fertilizer plant, resulting in the loss of 100 jobs
(Wall Street Journal 2007). In 2012, Conoco-Philips mothballed its Nikiski LNG processing plant, which
the company had used to export approximately 2.27 trillion cubic feet of gas to Japan and elsewhere
over the previous 30 years (Caldwell 2012). Also in 2012, projected shortfalls in the Cook Inlet natural
gas supply prompted Southcentral regional utilities—including ENSTAR, Chugach Electric Association
(CEA), Homer Electric Association, Matanuska Electric Association (MEA), and Municipal Light and
Power (ML&P)—to solicit proposals for the importation of LNG or Compressed natural gas (Bradner
2012).
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Meanwhile, in terms of money received by the state from energy producers, Cook Inlet lease sales have
reached historic highs over the three-year period 2011–2013. Driven in part by state tax incentives, the
jump in lease sales has been led by independent Apache Alaska, as well as Cook Inlet Energy and

Hilcorp (Caldwell 2013). Importantly, since purchasing Chevron’s Kenai-area wells in 2011 and
Marathon’s leases in 2012, Hilcorp has reached gas sales contracts with Southcentral utilities that meet
regional demand through Q1 2018.

Countering the pessimistic forecast of an imminent shortfall in the supply of Cook Inlet natural gas, the
USGS, in 2011, published a study indicating the likely existence of much larger volumes of both oil and
gas in the Cook Inlet region than previously thought (USGS 2011). Table 2 compares total Cook Inlet
natural gas and oil production through 2011 with USGS estimates of undiscovered, technically
recoverable volumes for each resource. The USGS attributed the higher estimates of the 2011 survey
than those from a 1995 survey to new geologic information and data, as well as the introduction of
technology that has increased companies’ capacity to extract oil and gas (Bolstad 2011). Table 2 also
includes estimated values of the recoverable oil and gas resources, calculated as follows: the natural gas
price is the Alaska Department of Revenue Cook Inlet Prevailing Value for Q4 2013 (DOR 2013a); and
the price of oil is assumed equivalent to the Alaska North Slope (ANS) crude price published by DOR
on December 13, 2013 (DOR 2013b). Northern Economics understands that the price of Cook Inlet
oil typically varies somewhat from the ANS price, but the Alaska Department of Revenue does not
collect data on Cook Inlet oil prices and confidentiality of Cook Inlet prices received by individual
producers precludes this analysis from incorporating any discount or premium.

Resource
Natural Gas
Oil

Production through 2011
(MMbbl Oil, Tcf Gas)

Recoverable Volume
(MMbbl Oil, Tcf Gas)

Value of Recoverable
Volume

7.8

19

$108.5 Billion

1,300

600

$64.5 Billion

Total Value of Recoverable Oil and Gas

$173.0 Billion

Notes: MMbbl = Millions of barrels of oil; Tcf = Trillion cubic feet
Sources: USGS 2011; Alaska Department of Revenue 2013.

Aggregate consumption of natural gas in Southcentral Alaska, as shown in Figure 3, fell from 207 Bcf in
2004 to 107 Bcf in 2011. Lower Cook Inlet gas production most profoundly impacted the industrial
sector, which experienced a 75 percent reduction in consumption over this time period. Total industrial
consumption, including LNG exports, fell from a high of 133 Bcf in 2005 to 34 Bcf in 2011, with LNG
exports dropping from 75 Bcf in 2005 to 19 Bcf in 2011 and ammonia-urea production stopping
entirely in 2007. Gas use for power generation remained fairly steady over the eight-year period, with
the exception of a dip to 36 Bcf in 2009. Residential consumption fluctuated between 18 Bcf and 21
Bcf, while commercial consumption dropped off considerably from 2006 to 2007—from 17 Bcf to 10
Bcf—but had risen slightly by 2011 to 12 Bcf.
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Cook Inlet natural gas supplies heat to just under half of all Alaskans but to the majority of residences
and businesses in the Southcentral region, including more than 80 percent of Anchorage residents.
Meanwhile, nearly 90 percent of the fuel generated by CEA and ML&P—portions of which these utilities
sell to other Southcentral power utilities, as well as Fairbanks’ Golden Valley Electric Association
(GVEA)—is sourced from Cook Inlet gas. Until 2011, ConocoPhillips exported Cook Inlet gas in the
form of LNG from its Nikiski plant, primarily to Japan. Among the most prominent industrial users of
Cook Inlet gas are Tesoro’s oil refinery in Nikiski and offshore oil producing platforms in Cook Inlet.

ENSTAR, which sources 100 percent of its supply of gas from Cook Inlet, provides natural gas for space
heating to the majority of Southcentral Alaska residences and businesses. Table 3 shows the percentage
of households in Southcentral Alaska boroughs, as well as in Fairbanks North Star Borough (FNSB) and
statewide, that identify various fuels as their primary home heating fuel. While more than four-fifths of
Anchorage households and more than two-thirds of Matanuska-Susitna households use natural gas, gas
use is far lower among FNSB residents. The supply of natural gas in FNSB—in terms of both volume
and geographic availability—is limited, and its price is far higher than that paid by residents and

businesses in Southcentral Alaska. Among Southcentral Alaska households that do not use natural gas
for home heating, electricity and fuel oil are the most common heating fuels used.

Municipality
of Anchorage

Kenai
Peninsula
Borough

MatanuskaSusitna
Borough

81.5

46.3

68.0

5.5

48.0

0.9

4.5

1.2

1.2

1.5

Fuel
Utility natural gas
Bottled, tank, or LP gas
Electricity

Fairbanks
North Star
Borough

Alaska

(%)

14.1

6.4

7.0

7.4

11.4

Fuel oil, kerosene, etc.

2.2

30.8

15.2

76.4

32.0

Wood

0.7

11.3

7.6

6.9

6.0

Other fuel

0.3

0.7

0.7

2.2

0.9

No fuel used

0.3

0.1

0.3

0.5

0.3

Source: U.S. Bureau of the Census, 2012.

ENSTAR currently is in the process of extending its natural gas service to residents and businesses in
Homer and Kachemak City. As of December 2013, the utility reported that it had added more than
400 new customers through the expansion project and, along with its contractors, had installed 65 miles
of gas main and 800 service lines. While even a full build-out in the natural gas Homer Special
Assessment District (HSAD) will cause an incremental increase in demand for ENSTAR gas—there are
3,855 parcels in the HSAD and ENSTAR’s customer base numbers approximately 350,000—the Kenai
expansion will allow for extensive comparison of space heating costs for Southcentral residences and
businesses using Cook Inlet gas versus alternative fuels. In particular, the heating bills of large numbers
of residential and commercial customers that historically have used fuel oil and that convert to natural
gas may be compared over the coming months to customers with similar heating demand that do not
immediately convert.

Cook Inlet gas is the fuel source of approximately 90 percent of the electricity generated by both CEA
and ML&P. Further, MEA, which currently purchases 100 percent of its power supply from CEA, has
signed a contract with Hilcorp to supply Cook Inlet gas to its Eklutna Generation Station beginning in
2014. Portions of the power supplies of both Homer Electric Association and GVEA also are sourced
from Cook Inlet gas.

The average costs of natural gas to Cook Inlet industrial and utility customers have risen considerably
over the past decade, as shown in Figure 4, while shifts in both prices generally have paralleled
movements in the ADR published prevailing value of Cook Inlet gas. Both the industrial price and power
consumer price remained below $2 per Thousand cubic feet (Mcf) until 2001 and below $3 per Mcf
until 2005; by 2008, both prices were over $5 per Mcf. Over the years 2006 to 2012, the annualized
average cost of natural gas to industrial customers ranged from $3.84 per Mcf to $5.49 per Mcf, while
electric utilities paid between $4.68 and $6.74 per Mcf. The cost of $6.74 per Mcf in 2009 is fairly

anomalous, relative to average costs from the three years preceding and following this spike. Average
costs to industrial and utility customers in 2012 were $5.11 per Mcf and $5.23 per Mcf, respectively,
and electric utilities paid more (on average) for their gas than industrial customers each year from 1997
to 2012 except in 2008. In 2012, the average cost of gas to CEA was $5.40 per Mcf. Meanwhile,
ENSTAR estimates that its cost of gas for the final six months of 2013 is $5.28 per Mcf. The effective
rate paid for natural gas by Southcentral Alaska utilities and industrial customers can vary considerably
by supply contract. Over the three months beginning July 1, 2013, for example, ENSTAR paid Hilcorp
Alaska $4.2223 per Mcf and Anchor Point Energy $8.0810 per Mcf.
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Consideration of the costs of alternative fuel sources enhances analysis of the importance of Cook Inlet
gas to the Southcentral Alaska economy. This section explores the costs of fuel, principally, and of
infrastructure, secondarily, associated with conversion from Cook Inlet gas to either imported LNG or
alternative fuels. A brief survey of the prices of imported LNG from various sources, as well as alternative
fuels, reveals the vast savings that Cook Inlet gas yields. Accounting for infrastructure costs—at both the
customer and utility level—of converting to alternative fuels further proves Cook Inlet gas to be the most
economically viable fuel source for Southcentral Alaska’s space heating and power generation needs.

Forecasted shortfalls in the supply of Cook Inlet gas prompted Southcentral Alaska utilities in the fall of
2012 to consider importation of LNG to meet regional utility and industrial natural gas demand. LNG
holds advantages over alternative fuels for Southcentral utilities: while the electric utilities have some
ability to switch to oil, ENSTAR’s operations depend entirely on gas (Bradner 2013). In addition,
residences and businesses currently using natural gas heating systems would avoid expenditures
associated with conversion to alternative fuel systems if imported LNG were used to bridge a gap in fuel
demand. While less expensive than alternative fuels, however, imported LNG likely would cost at least
twice as much as Cook Inlet gas, as shown in Figure 5. In September 2011, Joe Griffith of MEA noted
that imported (trucked) LNG from Alaska’s North Slope, western Canada and Russia’s Sakhalin Island
would cost $12, $13-$15, and $16 per million British thermal units (MMBtu), respectively (White 2011).
Each of these prices represents an increase of more than 100 percent over the respective Q3 2011 and
Q4 2013 Cook Inlet prevailing values of $5.76 per MMBtu and $5.58 per MMBtu, as published by the
Alaska Department of Revenue. Further, Lee Thibert, Senior Vice President at CEA, has estimated that
the cost to modify the ConocoPhillips LNG export facility to support the conversion of imported LNG
to usable natural gas would be between $50 million and $135 million (Thibert, 2013).

$18
$16

$16
$14

$13
$12

$12

$10
$8
$6

$5.58

$4
$2
$0

Cook Inlet, Q4 2013

ANS LNG

Canadian LNG

Sakhalin Island

Source: Cost of Cook Inlet gas from Alaska Department of Revenue 2013; Imported LNG price estimates as
reported by Joe Griffith in 2011.White 2011.

In the absence of natural gas, potential alternative fuels for space heating include fuel oil, propane, and
wood pellets. This section considers typical household space heating costs associated with these fuels
and aggregates costs to the regional level. This analysis excludes both projections of changes in prices
of these fuels in the event of a dramatic increase in demand and consideration of the availability of the
different fuels under such a scenario. However, this section does show the superior affordability of Cook
Inlet natural gas relative to these alternative fuels and imported LNG.

The substitution of natural gas with other fuels would result in substantial increases in home heating
costs for Southcentral Alaska households. Figure 6 shows estimated home heating costs using No. 1 fuel
oil, propane, wood pellets, split wood, and natural gas for Anchorage, Kenai, and Mat-Su, assuming an
annual equivalent consumption of 164 Mcf per residential structure. Across the Southcentral region,
propane and heating oil are the most expensive alternative fuel options, although the use of split wood
and wood pellets also would incur substantial cost increases. Fuel oil and propane prices are March
2013 prices for representative communities of each municipality or borough and were obtained from

the Alaska Department of Labor and Workforce Development the wood pellet price of $269 per ton,
or $5.38 per 40-pound bag, is the current retail rate at Home Depot and Lowe’s stores in representative
communities; and the price of natural gas reflects ENSTAR published rates as of November 2013. This
analysis does not consider how prices of these alternative fuels would respond to a dramatic and
sustained increase in their demand. For wood pellets, specifically, this analysis estimates that a typical
household would use more than 21,000 pounds per year. As wood pellets typically are sold in 40pound bags and are not delivered, it is unclear what effect a substantial increase in demand would have
on price, supply, or delivery method.

$9,000
$8,286
$7,826

$8,000
$7,000

$7,053

$6,000
$5,000

$5,045
$4,522

$4,385

$4,000
$3,000
$2,000

$2,828

$2,828

$1,386

$2,828

$1,386

$1,386

$1,000
$0

Anchorage Municipality
No.1 Fuel Oil

Kenai Peninsula Borough
Propane

Wood pellets

Matanuska-Susitna Borough
Natural Gas

Sources: ADLWD; Home Depot and Lowe’s; ENSTAR retail rates as of November 2013.

Switching from natural gas to a different heating fuel would require that residences and homes also
convert their existing heating system to accommodate the new fuel. Table 4 highlights the wide range
of potential costs facing typical residences, depending on the type and extent of conversion. Many
natural gas systems can be converted to use propane, but the converted unit may not be as efficient as
a new propane boiler or furnace. Conversion from natural gas to fuel oil requires the purchase of a new
boiler or furnace, which likely would cost at least $15,000 for a typical residential unit. Both fuel oil
and propane require the installation—and, therefore, either purchase or lease—of a storage tank, and
wood pellet stoves need electricity to run.

Conversion Kit Cost

Cost of New Furnace or
Boiler System

Fuel oil

Conversion not possible

$15,000 to $20,000

Propane

$1,000

$8,000 to $10,000

Fuel

Wood pellets

Conversion not possible

$6,000

Other Costs
$1,500 for tank; electricity
Concrete tank pad;
possible tank rental; electricity
Electricity

Source: Anchorage-area heating and plumbing contractors

In the event of a shortfall of Cook Inlet gas supply, imported LNG or alternative fuels likely would be
relied upon only to address the gap between demand and supply. However, a comparison of the costs
of various fuels to meet the full space heating needs of ENSTAR customers demonstrates the degree to
which space heating costs could increase without a supply of Cook Inlet gas. The fuel costs shown in
Figure 7 are based on an equivalent fuel consumption of 35.3 Bcf, or the volume of Cook Inlet gas
purchased by ENSTAR in 2012. The average cost of delivered gas to all ENSTAR customers in 2012 was
$8.36 per Mcf, or a $2.00 increase over the per-Mcf cost of delivered gas to the utility. Therefore, this
analysis assumes that customer costs for imported LNG also will carry a $2.00 premium over costs to
the utility, resulting in estimated customer costs of $14, $15, and $18 per Mcf for gas from the North
Slope, western Canada, and Sakhalin Island, respectively. The least expensive fuel alternative to Cook
Inlet gas would be trucked LNG from Alaska’s North Slope, but total costs to ENSTAR customers would
increase nearly $200 million, or 67 percent, per year. The substitution of Cook Inlet gas with propane
and heating oil for space heating needs would result in region-wide increases of 413 percent and 244
percent, respectively.
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This section considers the costs facing residents and utilities as a consequence of the substitution of
Cook Inlet natural gas with alternative fuels for power generation. Fuel prices paid by CEA, ML&P and
MEA are compared to those of GVEA—which relies heavily on oil for its power generation—to
underscore the substantial savings that Cook Inlet gas holds for Southcentral Alaska power utility
customers. Following a comparison of Cook Inlet gas to oil and coal from both a cost of generation and
emissions efficiency standpoint, this section concludes with an estimation of the total costs to regional
electric utilities of various fuels that could be used for power generation. GVEA is included throughout
this section to demonstrate how a shortfall in supply of Cook Inlet gas could impact power generation
costs and electricity bills in Southcentral Alaska.

The use of natural gas versus more expensive fuels for electric production yields electricity cost savings
for utility customers. As exhibited in Table 5, CEA, ML&P, and MEA, all of which source their electricity
primarily from natural gas, pass along these savings to residential customers in the form of lower energy
and fuel cost charges. Contrasted with the rates for these three Southcentral Alaska utilities are rates
assessed by GVEA. Both the flat monthly customer charge and total per Kilowatt-hour (kWh) charges
paid by GVEA residential customers are higher than those paid by customers of CEA, ML&P, and MEA.
While GVEA purchases a substantial portion of its power supply from CEA at a lower rate than its own
cost of generation, it includes the cost of the purchased power in the cost of power charge.

CEA

ML&P

Charge

MEA

GVEA

($)

Customer charge
Energy/Utility charge
Fuel/cost of power charge
Purchased power charge
Fire Island Wind Renewable Energy Adj.
Regulatory cost charge

8.00
0.084720
0.039050
0.008580
0.001870
0.000578

6.56
0.107340
0.035310
N/A
N/A
0.000578

5.65
0.108570
N/A
0.040650
N/A
0.000578

17.50
0.097240
0.105760
N/A
N/A
0.000578

Total per-kWh Charge

0.134798

0.143228

0.149798

0.203578

Sources: Utility Websites; retail rates as of November 2013.

As shown in Figure 8, the lower customer charges and usage rates paid by CEA, ML&P, and MEA
customers result in substantial savings, compared to electricity bills paid by GVEA customers. Based on
published rates for the four utilities from November 2013, and monthly usage of 500 kWh, GVEA
customers pay approximately 50 percent more per month than their neighbors to the south. Over a full
year, again assuming 500kWh monthly usage, GVEA customers spend close to $500 more on electricity.
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The use of Cook Inlet gas by Southcentral Alaska electric utilities yields substantial savings for both the
utilities and their customers with regard to the cost of fuel for power generation. As shown in Table 6,
both the average cost of fuel per MMBtu burned for electric generation and the cost of fuel per kWh
generated are far lower for natural gas users CEA and ML&P than for GVEA, which relies primarily on
oil for its electric generation needs. GVEA’s average cost of fuel per kWh generated is more than double
that of CEA and more than four times that of ML&P. GVEA customers would face higher bills if not for
the use of coal and the utility’s purchase of power from CEA.

Utility

CEA

ML&P

Fuel

Natural gas

Natural gas

Coal

Oil

MMBtu Burned

22,758,441

11,404,574

1,457

124,266

5.28

3.05

3.81

23.05

2,065,278

1,068,606

Cost per MMBtu Burned ($)
Net Generation (Megawatt-hour [MWh])
Net Generation Share of Total Power
Generated or Purchased (%)
Cost of Fuel per kWh Generated ($)
Sources: 2012 Annual reports for CEA, ML&P and GVEA.

GVEA

811,238

89

91

59

0.064

0.033

0.162

Figure 9 further demonstrates the relative economic inefficiency of GVEA’s reliance on oil for its electric
production. In 2011, oil accounted for 60 percent of GVEA’s fuel expenditures but was responsible for
only 37 percent of the total kWh of electricity either generated or purchased by the utility. Conversely,
coal constituted 12 percent of all fuel expenditures but 28 percent of net kWh either generated or
purchased. Indirect expenditures on natural gas (through electricity purchases from ML&P) also proved
economically efficient relative to oil: natural gas comprised 26 percent of fuel expenditures but 31
percent of all electricity generated or purchased.
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Despite constituting a feasible alternative to Cook Inlet natural gas from a cost efficiency standpoint,
coal is less environmentally friendly. As exhibited in Table 7, electric generation with coal by
Southcentral Alaska and FNSB utilities in 2011 resulted in the production of 82 percent more CO2 per
MWh of net generation than oil and 132 percent more CO2 per MWh of net generation than natural
gas. Coal’s emission factor, a measure of the kilograms (kg) of CO2 produced per MMBtu of fuel burned,
also is higher than those of both oil and natural gas.

Fuel
Natural gas

Net Generation
(MWh)

Emission Factor
(kg CO2 per
MMBtu)

CO2 from Fuel
(Metric tons)

Metric Tons CO2
per MWh Net
Generation

3,443,631

53.1

2,222,310

0.65

Oil

463,583

72.9

385,916

0.83

Coal

386,597

97.2

582,032

1.51

Source: University of Alaska Anchorage, Institute for Social and Economic Research (ISER) 2013.

The substitution of Cook Inlet gas with any alternative fuel likely would result in a more than two-fold
increase in the total costs of fuel to Southcentral Alaska electric utilities. Figure 10 compares the costs
to replace 33.9 Bcf, or the total combined volume of Cook Inlet gas purchased by CEA and ML&P in
2012, with imported LNG, as well as industrial fuel oil and propane. While the most economical
alternative to Cook Inlet gas, North Slope gas would cost electric utilities more than $400 million,
compared to a cost under $200 million for Cook Inlet gas. Propane and oil would prove the most
expensive and second-most expensive options, resulting in fuel cost increases of nearly 700 percent
and 350 percent, respectively. This analysis assumes costs of imported LNG of $12, $13 and $15 per
Mcf for North Slope, western Canadian, and Sakhalin Island LNG, respectively, and a cost of propane
of $3.83 per gallon. This analysis further assumes an industrial fuel oil price equivalent to that paid by
GVEA in 2012.
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Figure 11 illustrates the dramatic increase in fuel costs that Southcentral Alaska would face without the
supply of Cook Inlet gas for either space heating or power generation. The most economically feasible
alternative to Cook Inlet gas would be sourcing trucked LNG from the North Slope, particularly because
this solution would avoid most of the costs associated with conversion to non-natural gas fuels.
However, even North Slope LNG would incur a combined increase in equivalent fuel costs of nearly
90 percent, based on ENSTAR, CEA, and ML&P’s 2012 fuel expenditures. Meanwhile, a conversion to
heating oil for heating purposes and to industrial fuel oil for power generation would increase combined
space heating and power generation costs from under $500 million to more than $1.8 billion.
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Simplified analysis suggests that Southcentral electric bills would increase by 58 percent if Cook Inlet
gas were replaced with North Slope LNG. This estimate is based on CEA’s expenses and revenues for
2012, including a cost of gas of $5.40 per Mcf burned, and a cost of LNG to the utility of $12/Mcf. As
shown in Table 8, the calculations used to generate this estimate assume that CEA’s interest expense,
net operating margin, and operating expenditures other than fuel would not change with a cost of fuel
increase of 122 percent (from $5.40/Mcf to $12/Mcf). Thus, the calculation of the 58 percent increase
applies the following steps:
1. Multiply the 2012 fuel expense by 2.22;
2. Add the marginal fuel expense to 2012 operating revenues to determine new total
operating revenues;
3. Calculate the percent increase in 2012 operating revenues to the new total; assume that
utility revenues are equivalent to customer expenditures.

Item

CEA 2012 ($)

Fuel @ $12/Mcf

Percent Change (%)

Operating Expenses

248,194,955

401,715,679

62

Fuel Expense

125,836,659

279,357,383

122

Op Expenses Minus Fuel

122,358,296

122,358,296

0

14,402,931

14,402,931

0

262,597,886

416,118,610

58

4,373,582

4,373,582

0

266,971,468

420,492,192

58

Interest Expense
Total Expenses
Net Operating Margin
Operating Revenues

Source: CEA 2012 Annual Report (2013); NEI estimates.

As noted in the Executive Summary, conclusive analysis has not been conducted to date on the specific
effects of a shock to the cost of gas to either the Southcentral region or Alaska as a whole. However,
existing literature from elsewhere in the U.S. suggests that responses by the residential, commercial,
and industrial sectors would vary in degree and across time. This section addresses likely responses by
the residential and commercial sectors to higher gas prices; the estimated effects to the industrial sector
are addressed in the Executive Summary and elsewhere in this report. Households tend to be price
inelastic in the short-term with regard to their consumption of gas and electricity, particularly so for the
former (Meier et al., 2013; Bernstein and Griffin, 2006). Specifically, Bernstein and Griffin (2006)
showed through analysis of responses to gas price increases among residential customers in the lower
48 states of the U.S. that regional short-run price elasticity ranged from -0.174 for Mid-Atlantic
households to -0.049 among residents of the West South Central region1 (see Table 9). These estimates
suggest that a 10 percent increase in the price of natural gas will result in reductions in gas expenditures
among Mid-Atlantic and West South Central households of approximately 1.7 percent and 0.5 percent,
respectively. Put differently, U.S. households tend to consume less natural gas when faced with a jump
in prices, but the decrease in expenditure is far less than equivalent to the magnitude of the price
increase. Over the long-run, households tend to be somewhat less price inelastic in their gas purchases,
with regional elasticities ranging from -0.452 for the Pacific Coast region to -0.071 for the West South
Central region. These results indicate that, when confronted with a sustained increase in the price of
natural gas, residents will consume less gas over the long term, but their overall expenditure levels will
increase. Meanwhile, households exhibit slightly more price elasticity in their consumption of electricity
but are still fairly price inelastic, over both the short- and long-term. Bernstein and Griffin estimated that
regional short- and long-run price elasticities for households ranged from -0.318 (South Atlantic region)
to -0.054 (East North Central)2 and from -0.618 (East South Central) to -0.058 (East North Central),
respectively.
The combination of Southcentral Alaskans’ preponderant dependence on natural gas as the source of
both their heat and electricity and considering the severity of the region’s winters makes reasonable the
assumption that Southcentral households are fairly price inelastic in their demand for both heat and
1

The West South Central region includes Arkansas, Louisiana, Oklahoma, and Texas. Maine, Alaska, and Hawaii
are excluded from the authors’ analysis.

2

South Atlantic states include Delaware, Georgia, Virginia, North Carolina, West Virginia, South Carolina, and
Maryland. East North Central states include Michigan, Ohio, Illinois, Indiana, and Wisconsin. East South Central
states include Kentucky, Tennessee, Alabama, and Mississippi.

electricity. For the regional economy as a whole, this would imply that households would have less
disposable income with which to purchase local goods and services. Compounding the reduction in
consumers’ real purchasing power likely would be higher prices for regional goods and services.
Bernstein and Griffin showed that businesses also tend to be price inelastic in the short-run with regard
to their purchases of electricity: short-run elasticities for commercial electricity range regionally from 0.306 (Pacific Coast) to -0.158 (South Atlantic). The authors’ analysis did not extend to commercial gas
purchases, but it is a reasonable assumption that Southcentral businesses likely would be price inelastic,
particularly in the short run. The combination of less disposable income and higher prices would
translate to less spending on regional goods and services. The much higher long-run regional price
elasticities for commercial electricity indicate either that businesses tend to find substitute energy
sources to fulfill their electricity needs, or that overall declines in commercial electricity expenditures
reflect lower demand (i.e. the downsizing of the commercial sector). The latter scenario seems more
likely for a region that is dependent to a high degree on natural gas.

Region

Coefficient

Std. Error

P-value

Short-Run Price Elasticity for Natural Gas: Residential
Mid-Atlantic

-0.174

0.081

0.032

West South Central

-0.049

0.059

0.400

Long-Run Price Elasticity for Natural Gas: Residential
Pacific Coast

-0.452

0.173

0.009

West South Central

-0.071

0.085

0.406

Short-Run Price Elasticity for Electricity: Residential
South Atlantic

-0.318

0.047

0.000

East North Central

-0.054

0.053

0.312

Long-Run Price Elasticity for Electricity: Residential
East South Central
East North Central

-0.618

0.144

0.000

-0.058

0.057

0.309

Short-Run Price Elasticity for Electricity: Commercial
Pacific Coast
South Atlantic

-0.306

0.076

0.000

-0.158

0.082

0.053

Long-Run Price Elasticity for Electricity: Commercial
Mid-Atlantic

-1.422

1.149

0.216

West South Central

-0.371

0.208

0.075

Source: Bernstein and Griffin, 2006.

The Cook Inlet oil and gas industry impacts the Southcentral Alaska economy most profoundly to the
extent that it supplies an inexpensive fuel that addresses the majority of the region’s space heating and
power generation needs. However, Cook Inlet oil and gas also provides high-paying jobs to hundreds
of employees, as well as revenues to the State of Alaska. This section documents these additional
benefits, including employment and income in the Kenai Peninsula Borough attributable to Cook Inlet
oil and gas, and revenues generated by the industry and paid to the state.

The highest concentration of the Cook Inlet oil and gas industry’s contribution to employment is in
Kenai Peninsula Borough, where more than 1,100 individuals are employed in either the oil and gas
extraction subsector or the mining support activities subsector. This total does not include the
approximately 200 employees of Tesoro’s Kenai refinery. Additional employment that is reported for
Anchorage is related to Cook Inlet oil and gas activities but is difficult to distinguish from ANS oil and
gas activities. Further, the McDowell Group estimates that, including all direct, indirect, and induced
effects, the oil and gas industry accounted for 4,700 jobs in the KPB and total annual payroll of $320
million in 2010 (McDowell 2011). Figure 12 shows annual employment by the Cook Inlet oil and gas
industry in KPB, as well as the industry’s share of total employment in the borough. The mining activities
support subsector, which alone is responsible for nearly 1,000 jobs, includes exploration (except
geophysical surveying and mapping) for minerals, taking core samples, making geological observations
at prospective sites, and numerous oil and gas operations (U.S. Census Bureau 2013). In total, Cook
Inlet oil and gas jobs account for more than 5 percent of total KPB employment.
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While the oil and gas industry contributes heavily to KPB’s overall employment, its impact on total
borough wages is even more profound. As illustrated in Figure 13, the oil and gas extraction and mining
support activities subsectors account for 5.6 percent of KPB jobs but more than 11 percent of wages.
Wages paid to employees in these two subsectors totaled more than $100 million in 2012. Wages
among oil and gas extraction subsector employees are particularly high, averaging over $145,000 in
2012. In comparison, average wages paid to mining support activities subsector employees and all KPB
employees in 2012 were $85,746 and $43,257, respectively.
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The Cook Inlet oil and gas industry accounted for more than $2.8 billion, or approximately 37 percent
of KPB economic output, in 2011. As shown in Table 10, petroleum refinery operations alone were
responsible for more than $2.2 billion in output, per IMPLAN estimates. Output from oil and gas
extraction activities contributed nearly $400 million, with oil and gas operations support activities and
oil and gas well drilling together accounting for another $180 million.

Sector
Oil and natural gas extraction
Drilling oil and gas wells

Output ($ million)

% of KPB Output

396.7

5.2

47.2

0.6

132.0

1.7

Petroleum refineries

2,240.5

29.2

Sub-total

2,816.3

36.7

Total of all sectors

7,677.5

100.0

Support activities for oil and gas operations

Source: MIG, Inc., 2013.

The State of Alaska collects revenues directly from Cook Inlet area oil and gas producers in the form of
royalties from oil and gas production, lease sales of land and water acreage, and property taxes.
Petroleum property taxes assessed to oil and gas companies operating in the KPB in 2013 totaled $19.8
million, including $9.7 million paid to KPB and $10.1 paid to the State of Alaska (ADNR 2013). While
royalties from production have fallen in recent years in parallel with declines in gas production, strong
lease sales over the past three years reflect renewed interest in Cook Inlet’s oil and gas prospects.
Whether the increased exploration activity translates into larger royalties for the state largely depends
on how successful oil and gas companies’ new exploration efforts prove over future years.

The combined value royalties from oil and gas production paid to the State of Alaska by Cook Inlet oil
and gas producers declined overall from 2008 to 2012, from a high of $97.2 million in 2008 to $67.6
million in 2012. Royalties from oil production dropped off considerably from 2008 to 2009, from $42.4
million to $13.0 million, but have increased each year since and totaled $26.6 million in 2012. Royalties
from gas production, meanwhile, have declined each year since 2009, from $60.6 million in 2009 to
$40.9 million in 2012.
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49.1

40.9

23.6

26.6

2011
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42.4

13.0
$0

67.6

2010
Gas

Total

Revenues to the State of Alaska from Cook Inlet area lease sales to oil and gas producers have exhibited
significant volatility over the past twelve years, as shown in Figure 15. Sales declined each year from
2006 to 2009, when only six acres were sold for just $80,678. Lease sales reached historic highs in
2011, however, in terms of both acreage (449,164) and revenues to the state ($8.2 million). Sales
dropped off from 2011 to 2012 and again from 2012 to 2013 but remained robust, totaling $7.6 million
and 228,622 acres across the two years. Leading the resurgence in new oil and gas exploration in the
Cook Inlet basin are independents, including Apache Alaska, Cook Inlet Energy, and Hilcorp, as well as
Buccaneer Energy, Aurora Exploration, and NordAq Energy (ADNR 2013).
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