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Executive Summary

On December 26, 2001, the Department of Natural Resources Division of Oil and Gas issued a final best interest finding and determined to offer to sell Alaska (Arctic) North Slope royalty in-kind gas (RIK). In accordance with AS 38.05.183(e) and AS 38.06.070(a) in consideration for purchase of state’s RIK for natural gas, this report provides an overview of the potential economic impacts of Anadarko Petroleum Corporation and AEC Oil and Gas (USA) Inc.’s Alaska North Slope (ANS) foothills natural gas project.

The projected scenario for the gas project includes three phases starting in year 2001 with the exploration phase, followed by the development phase, and the production phase which ends in year 2030. Exploration activities include seismic investigation and drilling of an estimated six exploratory wells. This phase of the project is scheduled to be completed in 2006 and is estimated to cost approximately $175 million (in 2001$). The development phase of the project, as currently envisioned, would start in 2005 and end in 2016 for a total estimated cost of $1.43 billion. Development costs include capital expenditures for drilling, and construction of facilities and pipeline. The production phase is anticipated to start in 2011 and for the purpose of this study is artificially truncated to end in 2030. The projected operating costs during the production phase are estimated to amount to $1.1 billion. Anadarko/AEC projects a 350 million cubic feet per day (MMcfd) gas production rate for the first five years (2011-2015), 850 MMcfd for the next eight years (2016-2023), and gradually decreasing production levels thereafter through the year 2030. 

Anadarko/AEC provided projected annual aggregated cost estimates for exploration, development, and production over the life of its ANS foothills gas project. Based on these costs, projections for direct annual expenditures of goods and services, and wages and salaries were determined using a previous Northern Economics, Inc. study on the oil and gas industry (1995). An I-O model of the State of Alaska from the Minnesota IMPLAN Group was used to estimate indirect and induced employment, labor income, and changes in value-added for the State and North Slope Borough (NSB) from the ANS foothills natural gas project expenditures. State and NSB revenues from royalties, severance, property and corporate income taxes were estimated based on projected production levels and infrastructure development costs.

The projected direct expenditures of Anadarko/AEC for this gas project amount to $2.75 billion, with $1.67 billion to be spent within the state, assuming a successful foothills gas development. Table ES-1 presents the breakdown of these direct expenditures. 

Table ES-1. Anadarko/AEC Exploration, Development, and Production Expenditures for the Alaska North Slope Foothills Gas Project, 2001-2030

	 
	2001 $ (Millions)

	 
	Total Expenditures
	In-State Expenditures

	Exploration
	175.0 
	135.4 

	Development
	1,428.0 
	660.6 

	Production
	1,144.0 
	870.8 

	Total
	2,747 
	1,667 


Source: Anadarko/AEC

The estimated total economic impact (in terms of increase in value-added or gross state product) to the State of Alaska for a single Anadarko/AEC ANS foothills gas development is $6.4 billion, inclusive of the impact to the North Slope Borough.  The estimated increase in value added to the North Slope Borough is $637 million.

In terms of incremental employment, the Anadarko/AEC foothills program could potentially generate an average of 560, 2,400, and 3,300 full-time jobs during the exploration, development, and production phases, respectively. For the North Slope Borough, an average of 130 full-time equivalent jobs per year would be generated as a result of the project.
Table ES-2 presents total estimated employment, labor income, and value-added impacts for the State of Alaska from the ANS foothills natural gas project. Over the entire life of the project, an estimated 75,000 full-time jobs would be generated. Seventy-four percent (55,500 person years or full-time jobs) of this additional employment is attributed to government spending resulting from royalties, severance, and property taxes collected from the project. Total labor income was estimated at $2.9 billion. Government expenditures contributed to the largest amount at $1.8 billion. 

Table ES-2. Alaska North Slope Foothills Natural Gas Project Impacts for State of Alaska, 2001-2030

	 
	Exploration
	Development
	Production
	Total

	Employment (number of jobs)
	2,561
	12,059
	60,128
	74,748

	Labor Income (millions of 2001 $)
	101 
	500 
	2,378 
	2,979 

	Value-added (millions of 2001 $)
	142 
	1,102 
	5,166 
	6,410 


Table ES‑3 presents total employment, labor income, and value-added impacts for the NSB from the project. The estimated additional NSB employment generated from the ANS foothills natural gas project is 3,900 full-time jobs. 
The estimated increase in value added to the North Slope Borough economy is about $637 million. 

Table ES‑3. Alaska North Slope Foothills Natural Gas Project Impacts for North Slope Borough, 2001-2030

	 
	Exploration
	Development
	Production
	Total

	Employment (number of jobs)
	381
	2,050
	1,502
	3,933

	Labor Income (millions of 2001 $)
	13 
	77 
	66 
	156 

	Value-added (millions of 2001 $)
	62 
	391 
	184 
	637 


 Table ES-4 presents the total estimated direct fiscal impacts of the project. The project generates additional gas royalties, severance, income and property taxes that accrue to State and local governments. Estimated total direct government revenue from the project is $2.9 billion. The North Slope Borough is estimated to receive about $496 million in property taxes associated with the project. These government revenues generate induced employment, labor income, and value-added impacts to the State and are also reflected in the State impacts in Table ES-2. 

Table ES-4. Total Revenue Estimates for the State of Alaska and the North Slope Borough, 2001-2030

	 
	2001 $ (Millions)

	 
	Alaska 
	North Slope Borough
	Total

	Royalties
	1,161 
	NA
	1,161 

	Severance
	697 
	NA
	697 

	Property Tax
	38 
	496 
	533 

	Corporate Income Tax
	503 
	NA
	503 

	Total
	2,399 
	496 
	2,895 


The proposed ANS foothills natural gas production will also affect the Permanent Fund receipts (25 percent of the gas lease rentals, and royalties accrue to the Fund). Over the life of the project, an estimated $290 million of projected royalties and lease payments will flow to the Permanent Fund. Using an estimated 5.25 percent of the principal for dividend payouts, total estimated Permanent Fund dividend payout is $135 million at the end of the project. The estimated indirect economic impacts from these annual payouts include 943 full-time jobs, $33 million in labor income, and $67 million in value-added.

In the event that no commercial quantities of gas are found, the impacts of the project would be limited to the direct and indirect effects of the exploration activities. In this case, about 2,500 jobs, $100 million in labor income, and $140 million in value-added will be generated from 2001-2006. These impacts will have been generated from the $175 million investment in exploration activities. 

With respect to Anadarko’s $50 million Exploration Work Commitment, under the exploration only scenario (with no resulting gas discovery and development) the total economic impact to the State of Alaska (in terms of change in gross state product or value-added) would be approximately $40 million, most of which will be due to increase in labor income ($30 million). The exploration only scenario could also potentially create about 180 new jobs per year (from 2001-2006). The economic impact to the North Slope Borough is relatively modest with a $5 million increase in value added, a total of 110 full-time jobs for the entire exploration phase, and $3.7 million increase in labor income. 

1 Introduction


In 1998, Anadarko Petroleum Corporation made an agreement with the Arctic Slope Regional Corporation regarding the exploration of 3 million acres of land located in the foothills of the Brooks Range. Later, AEC Oil and Gas (USA) Inc. (the U.S. subsidiary of Alberta Energy Co. Ltd.) and BP Exploration (Alaska) Inc. each acquired one-third interests in the exploration venture from Anadarko. In May of 2000, Anadarko Petroleum Corporation in partnership with AEC Oil & Gas (USA) Inc. were the high bidders for 36 of 43 tracts, covering 207,000 acres, located in the foothills of the Brooks Range of Alaska’s North Slope (ANS). Anadarko also picked up gas potential acreage at the North Slope areawide sale in the Kavik area. The Foothills region, thought to contain large quantities of natural gas, stretches approximately 250 miles from the Colville River to the Canning River. Anadarko and AEC, in a six-year exploration program, began conducting seismic surveys in the foothills region during the winter of 2001. They intend to undertake their first exploratory drilling activity in the winter of 2002-2003 (Petroleum News Alaska, August 26, 2001).

 One of the constraints Anadarko/AEC faces in developing future gas prospects is securing access to the proposed gas pipeline. Without access to the gas pipeline, monetizing exploration and development of new gas prospects would not be prudent. However, in committing to pipeline space, Anadarko/AEC could face a potential demand charge of $150 to $200 million a year for unused space. If Anadarko/AEC does not commit to pipeline space during the upcoming open season, they face the potential of delayed access to the pipeline for up to twenty years due to capacity limitations (Petroleum News Alaska, November 18, 2001). The daily capacity projected for the pipeline is 4 billion cubic feet and with 30 trillion cubic feet of proven reserves, the pipeline could be producing at capacity for 20 years (Petroleum News Alaska, November 18, 2001). One viable option for Anadarko/AEC is to purchase a share of the state’s RIK gas to use as a backstop for nominating capacity on a gas line. 

On December 26, 2001, the Department of Natural Resources Division of Oil and Gas issued the best interest finding and determination to offer to sell Alaska ANS royalty in-kind (RIK) gas in a competitive sale. Anadarko/AEC is pursuing a bid for the state’s ANS RIK gas. The Division of Oil and Gas states that under most oil and gas leases on the ANS, the state has a right to one-eighth of total gas production as its royalty share. The state can choose to take its royalty share as RIK or in-value (RIV). With RIV, lessees market the royalty share of gas production, and then pay the state the cash value of the royalty gas. With RIK, the state takes possession of the royalty gas and sells it to its own buyers (Petroleum News Alaska, October, 29, 2001). The benefit to Anadarko/AEC from purchasing some of the state’s RIK gas is being able to commit to pipeline space because of their RIK share of state gas. This would allow Anadarko/AEC to mitigate the risk of paying demand charges while they developed their own gas. 

In accordance with AS 38.05.183(e) and AS 38.06.070(a), the commissioner of the DNR will consider the economic and social impacts of the sale of ANS RIK gas to the state. In the case of Anadarko/AEC, the likely economic impacts to the state from RIK gas sales will be increased economic and social benefits. To quantify these economic impacts, Anadarko/AEC has retained Northern Economics, Inc. to determine the potential effects of their natural gas exploration, development, and production in Alaska. This report addresses the following economic and social impacts:

· Job creation (direct, indirect, and induced) from proposed natural gas exploration, development, and production

· Labor income (direct, indirect, and induced) from proposed natural gas exploration, development, and production

· Change in value-added (direct, indirect, and induced) from proposed natural gas exploration, development, and production

· Revenues to the State of Alaska and local governments resulting from royalties, severance, income and property tax payments (local government revenues are limited to property taxes in this report)

· Consumer benefits from lower energy costs (analysis for Fairbanks.) 

Anadarko/AEC provided annual aggregated cost estimates for exploration, development, and production of ANS foothills gas. However, since exploration has only just begun in earnest in 2001, expenditures on future exploration, development, and production are based on perceptions of project feasibility, as affected by, but not limited to, marketing, geological, engineering, and budget constraints. Total expenditure projections for exploration, development, and production of ANS foothills gas were further disaggregated into expenditure categories in order to provide detailed data for the input-output (I-O) model.

I-O models from the Minnesota IMPLAN Group (MIG) of the State of Alaska and North Slope Borough were used to estimate employment, labor income, and change in gross state product that would result from the exploration, development, and production of ANS foothills gas projects. The I‑O model shows how each dollar spent travels through the economy from the industry of the initial purchase to that industry’s suppliers until it is dissipated by expenditures on products not available in Alaska. The induced impacts of government and household expenditures of tax revenue and wages and salaries earned from the project are also derived from the I-O analysis.

Estimates of state royalties, severance taxes, income taxes, and total property taxes were also developed. 

Anadarko/AEC is exploring for natural gas reserves on both State lands and Arctic Slope Regional Corporation (ASRC) land. For the purpose of this study, the estimated impacts were derived as if the exploration, development and production occurred on State lands. The impacts associated with exploration and development of ASRC land would be similar, except for the Permanent Fund dividend pay-outs and the indirect effects of ASRC investments (which will be different from government spending impacts).

2 Natural Gas Development Scenario

This section presents preliminary information on exploration, development, and production expenditures, manpower requirements, and forecasts of production for the proposed natural gas project. Since project-related activities have not progressed to a stage where these items can be determined with any certainty, expenditures for goods and services and direct employment were estimated. 

Anadarko/AEC provided estimated annual aggregated exploration, development, and production costs. The total annual exploration, development, and production costs were allocated into itemized expenditure categories for use in the I/O IMPLAN model. These annual expenditures include:

· 
Personnel

· 
Business services

· 
Equipment and supplies

· 
Construction activity

· 
Transportation

· 
Labor support

· 
Other

Allocation of Anadarko/AEC aggregated total costs for exploration, development, and production into categories were developed using estimated expenditure patterns designed from surveys of major North Slope operators and their prime contractors for three different oil and gas field scenarios: marginal field, enhanced oil recovery project, and remote field (Northern Economics, Inc., 1995). A marginal field was defined as located relatively near to existing North Slope development infrastructure, but not previously developed due to marginal field economics. An enhanced oil recovery project was defined as an increase in recoverable oil at a currently producing field. A remote field was defined as being at least 50 miles from existing infrastructure. For this study, the expenditure pattern associated with the remote field was applied because most Anadarko/AEC gas prospects are more than 50 miles from existing infrastructure.

Figure 2‑1 presents a schedule of the ANS foothills natural gas project. Annual exploration activities include seismic and exploratory drilling starting in 2001 and ending in 2006. The development phase of the gas project is anticipated to start in 2005 and end in 2016, although additional drilling will continue periodically through 2028. Development activities include drilling, and pipeline and facilities construction. Production is projected to start in 2011 and end in 2030. Total annual projected gas production will be 350 MMcfd for the first five-years with an increase to 850 MMcfd for the next 8 years. Beginning in 2024 production is likely to decline through the remaining life of the project.

Figure 2‑1. Schedule of North Slope Foothills Natural Gas Project
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2.1 Exploration

This section provides estimated expenditures for exploration by Anadarko/AEC in the ANS foothills (
Table 2‑1
). Exploration is the search for developable gas deposits and includes seismic investigation and exploratory drilling. Anadarko/AEC provided annual exploration costs from 2001-2006.

Table 2‑1.  Alaska North Slope Foothills Natural Gas Exploration Costs

	 
	2001 $ (Millions)
	 

	Year
	Seismic
	Drilling
	Total
	Wells

	2001
	21.0
	0.0
	21.0
	0

	2002
	27.0
	0.0
	27.0
	0

	2003
	27.0
	21.0
	48.0
	2

	2004
	18.0
	21.0
	39.0
	2

	2005
	18.0
	11.0
	29.0
	1

	2006
	0.0
	11.0
	11.0
	1

	Total
	111.0
	64.0
	175.0
	6


 Source: Anadarko/AEC

In order to estimate expenditures by category based on Anadarko/AEC gas exploration activity, total annual exploration costs were multiplied by the percent of total expenditures for each expenditure category from the 1995 Alaska Oil and Gas Policy Council study (as presented in Table 2‑2). The largest portion of projected exploration costs would be spent on business services (35 percent) and personnel (28 percent). In-state expenditures by category were then estimated using results from the same study also presented in Table 2‑2. Of the total exploration expenditures, approximately 77 percent will likely be spent in Alaska. Estimated annual in-state expenditures for gas exploration in the foothills of the ANS are presented in Table 2‑3. Exploration activities, which began during the winter of 2001, are projected to peak in 2003 at approximately $37 million. Of the estimated $135 million in total in-state expenditures, an estimated $59 million will be spent on business services and $42 million will be spent on personnel.

Table 2‑2. Expenditure Pattern for Exploration of Remote Oil Fields by Category

	Category
	Percent of Total 
	Percent of Category Spent in Alaska
	Percent of Total Spent in Alaska

	Personnel
	28.3
	84.4
	23.9

	Business Services
	34.6
	98.2
	34.0

	Equipment and Supplies
	23.3
	51.4
	11.9

	Construction Activities
	1.3
	100.0
	1.3

	Transportation
	5.7
	88.9
	5.0

	Labor Support
	1.3
	100.0
	1.3

	Other
	5.7
	0.0
	0.0

	Total
	100.0
	 
	77.4


Source: Socioeconomic Impacts of Changes in Alaska’s Petroleum Royalty and Tax System, Northern Economics, Inc. December 1995.

Note: Expenditure patterns for remote oil field development are assumed to be equivalent to expenditures in remote gas fields.

1 Includes Wages, Salaries, Benefits, and payroll taxes

2 Includes Insurance, leases, lodging, office supplies

3 Includes Drilling hardware, fabricated metal products, trucks, heavy equipment, chemicals

4 Includes Gravel fill, construction subcontractors, equipment rental

5 Includes Waterborne transport, air cargo, trucking, railroad, communications, utilities

6 Includes Crew lodging units, food, medicines, crew air transportation

7Profit, Depreciation, overhead, and other services

Table 2‑3. In-State Exploration Expenditures for Natural Gas Projects in the Alaska North Slope Foothills by Category, 2001-2030

	2001 $ (Millions)

	Year
	Personnel
	Business 
Services
	Equipment 
& Supplies
	Construction 
Activities
	Transportation
	Labor 
Support
	Total

	2001
	5.0
	7.1
	2.5
	0.3
	1.1
	0.3
	16.2

	2002
	6.5
	9.2
	3.2
	0.3
	1.4
	0.3
	20.9

	2003
	11.5
	16.3
	5.7
	0.6
	2.4
	0.6
	37.1

	2004
	9.3
	13.3
	4.7
	0.5
	2.0
	0.5
	30.2

	2005
	6.9
	9.9
	3.5
	0.4
	1.5
	0.4
	22.4

	2006
	2.6
	3.7
	1.3
	0.1
	0.6
	0.1
	8.5

	Total
	41.8
	59.5
	20.9
	2.2
	8.8
	2.2
	135.4


Source: Socioeconomic Impacts of Changes in Alaska’s Petroleum Royalty and Tax System, Northern Economics, Inc., December 1995 and Anadarko/AEC.

2.2 Development

This section provides estimated expenditures for the development phase of the ANS foothills gas project. Development is the construction of the infrastructure that supports the production of deposits. This includes pipelines, treatment facilities, employment housing if needed, well sites and wells. The development phase is projected to start in 2005 and finish in 2016. Table 2‑4 presents the development costs, which were provided by Anadarko/AEC. Development costs include drilling, pipeline construction, and facility construction. Drilling costs assume 42 wells at $3.4 million per well and four delineation wells at $8.8 million per well. During peak development, estimated expenditures will reach a high of about $250 million annually from 2010 to 2011.

Table 2‑4. Alaska North Slope Foothills Natural Gas Development Costs, 2001-2030

	 
	2001 $  (Millions)

	Year
	Drilling1 Tangibles
	Drilling Intangibles
	Pipeline2 Tangibles
	Pipeline Intangibles
	Facility3 Tangibles
	Facility Intangibles
	Contingency4
	Unit Operator Cost5
	Total

	2001
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	2002
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	2003
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	2004
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	2005
	7.6
	10.0
	0.0
	0.0
	0.0
	0.0
	4.4
	2.2
	24.2

	2006
	7.6
	10.0
	2.9
	11.6
	14.3
	57.0
	25.8
	12.9
	142.2

	2007
	0.0
	0.0
	2.9
	11.6
	14.3
	57.0
	21.4
	10.7
	118.0

	2008
	5.6
	8.0
	4.3
	17.4
	21.5
	86.0
	35.7
	17.9
	196.4

	2009
	5.6
	8.0
	4.3
	17.4
	21.5
	86.0
	35.7
	17.9
	196.4

	2010
	5.6
	8.0
	7.2
	29.0
	27.0
	107.3
	46.0
	23.0
	253.1

	2011
	5.6
	8.0
	7.2
	29.0
	27.0
	107.3
	46.0
	23.0
	253.1

	2012
	5.6
	8.0
	0.0
	0.0
	0.0
	0.0
	3.4
	1.7
	18.7

	2013
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	2014
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	2015
	5.6
	8.0
	0.0
	0.0
	18.0
	71.5
	25.8
	12.9
	141.8

	2016
	5.6
	8.0
	0.0
	0.0
	0.0
	0.0
	3.4
	1.7
	18.7

	2017
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	2018
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	2019
	5.6
	8.0
	0.0
	0.0
	0.0
	0.0
	3.4
	1.7
	18.7

	2020
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	2021
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	2022
	5.6
	8.0
	0.0
	0.0
	0.0
	0.0
	3.4
	1.7
	18.7

	2023
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	2024
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	2025
	5.6
	8.0
	0.0
	0.0
	0.0
	0.0
	3.4
	1.7
	18.7

	2026
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	2027
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	2028
	2.8
	4.0
	0.0
	0.0
	0.0
	0.0
	1.7
	0.9
	9.4

	2029
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	2030
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	Total
	74.0
	104.0
	29.0
	116.0
	143.6
	572.0
	259.6
	129.8
	1,428.0


Source: Anadarko/AEC

1 Drilling costs assume 42 wells at $3.4 million per well, and 4 delineation wells at $8.8 million per well. 

2 Pipeline costs consist of all costs associated with transmission line to connect with an Alaskan Highway natural gas pipeline.

3 Facility costs include facility engineering, facility materials, module fabrication, module transportation, module installation, and field infrastructure.

4 Contingency of 25% based on significant project unknowns in frontier area.

5 Unit operator costs of 10% represents operator overhead associated with capital projects.

To estimate in-state expenditures by category for the development phase of the gas project, the same procedures used to estimate exploration expenditures were applied to total annual development costs. The estimated in-state development expenditure pattern is presented in Table 2‑5. Estimated proportions of in-state purchases are also presented in Table 2‑5. The largest development cost items in Alaska are projected to be personnel expenses (20 percent of the in-state development expenditures from 2005-2030) and equipment and supplies (12.6 percent). Of the total development expenditures, approximately 46.3 percent are estimated to be in-state purchases. Estimated annual expenditures for drilling, pipeline construction, and facility construction in Alaska are presented in Table 2‑6.

Table 2‑5. Expenditure Pattern for Development of Remote Oil Fields

	Category
	Percent of Total 
	Percent of Category Spent in Alaska
	Percent of Total Spent in Alaska

	Personnel
	33.2
	60.4
	20.1

	Business Services
	6.9
	58.9
	4.1

	Equipment and Supplies
	43.7
	28.9
	12.6

	Construction Activities
	2.9
	77.7
	2.3

	Transportation
	5.4
	51.8
	2.8

	Labor Support
	1.8
	100.0
	1.8

	Other
	6.0
	42.9
	2.6

	Total
	100.0
	
	46.3


Source: Socioeconomic Impacts of Changes in Alaska’s Petroleum Royalty and Tax System, Northern Economics, Inc., December 1995

Note: Expenditure patterns for remote oil field development are assumed to be equivalent to expenditures in remote gas fields.

Table 2‑6. In-State Development Expenditures for Natural Gas Projects in the Alaska North Slope Foothills 
by Category, 2005-2030

	 
	2001 $ (Millions)

	Year
	Personnel
	Business Services
	Equipment & Supplies
	Construction Activities
	Transportation
	Labor Support
	Other
	Total

	2005
	4.9 
	1.0 
	3.1 
	0.5 
	0.7 
	0.4 
	0.6 
	11.2 

	2006
	28.5 
	5.8 
	18.0 
	3.2 
	3.9 
	2.6 
	3.7 
	65.8 

	2007
	23.7 
	4.8 
	14.9 
	2.7 
	3.3 
	2.2 
	3.1 
	54.6 

	2008
	39.4 
	8.0 
	24.8 
	4.5 
	5.4 
	3.6 
	5.1 
	90.9 

	2009
	39.4 
	8.0 
	24.8 
	4.5 
	5.4 
	3.6 
	5.1 
	90.9 

	2010
	50.8 
	10.3 
	32.0 
	5.7 
	7.0 
	4.7 
	6.6 
	117.1 

	2011
	50.8 
	10.3 
	32.0 
	5.7 
	7.0 
	4.7 
	6.6 
	117.1 

	1012
	3.7 
	0.8 
	2.4 
	0.4 
	0.5 
	0.3 
	0.5 
	8.7 

	2013
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 

	2014
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 

	2015
	28.4 
	5.8 
	17.9 
	3.2 
	3.9 
	2.6 
	3.7 
	65.6 

	2016
	3.7 
	0.8 
	2.4 
	0.4 
	0.5 
	0.3 
	0.5 
	8.7 

	2017
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 

	2018
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 

	2019
	3.7 
	0.8 
	2.4 
	0.4 
	0.5 
	0.3 
	0.5 
	8.7 

	2020
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 

	2021
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 

	2022
	3.7 
	0.8 
	2.4 
	0.4 
	0.5 
	0.3 
	0.5 
	8.7 

	2023
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 

	2024
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 

	2025
	3.7 
	0.8 
	2.4 
	0.4 
	0.5 
	0.3 
	0.5 
	8.7 

	2026
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 

	2027
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 

	2028
	1.9 
	0.4 
	1.2 
	0.2 
	0.3 
	0.2 
	0.2 
	4.3 

	2029
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 

	2030
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 

	Total
	286.4 
	58.3 
	180.6 
	32.4 
	39.6 
	26.3 
	37.0 
	660.6 


Source: Socioeconomic Impacts of Changes in Alaska’s Petroleum Royalty and Tax System, Northern Economics, Inc., December 1995 and Anadarko/AEC.

2.3 Production

This section provides estimated expenditures for levels of natural gas production in the ANS foothills. Production is defined as extracting and processing gas from deposits to be sold to final customers. Anadarko/AEC provided annual projected production for ANS foothills gas and the related annual production costs from 2011-2030. Forty-two production wells are planned for the ANS foothills project. Total annual projected gas production will be 350 MMcfd for the first five-years followed by 850 MMcfd for the next 8 years through 2023. Gas production is projected to decline steadily after 2023 through the end of the project lifecycle.  In 2030 production of 407 MMcfd is projected. At 350 MMcfd, projected annual production costs are $32 million, and at 850 MMcfd, costs are $78 million.

Annual production costs were allocated into itemized categories (Table 2‑7) following the same procedure used to estimate exploration and development expenditures by category. Approximately 76 percent of production expenditures will be spent in Alaska. Based on the expenditure pattern, approximately 61 percent of in-state production expenses will be spent on personnel. Estimated annual in-state expenditures for gas production in the ANS foothills are presented in Table 2‑8.

Table 2‑7. Expenditure Pattern for Production of Remote Oil Field

	Category
	Percent of Total 
	Percent of Category Spent in Alaska
	Percent of Total Spent in Alaska

	Personnel
	68.4
	89.5
	61.2

	Business Services
	10.8
	50.0
	5.4

	Equipment and Supplies
	13.1
	39.2
	5.1

	Construction Activities
	0.0
	0.0
	0.0

	Transportation
	1.0
	75.0
	0.8

	Labor Support
	3.6
	100.0
	3.6

	Other
	3.1
	0.0
	0.0

	Total
	100.0
	353.7
	76.1


 Socioeconomic Impacts of Changes in Alaska’s Petroleum Royalty and Tax System, Northern Economics, Inc., December 1995

Table 2‑8. In-State Production Expenditures for Natural Gas Projects in the Alaska North Slope 
Foothills, 2011- 2030

	Year
	Personnel
	Business Services
	Equipment & Supplies
	Transportation
	Labor Support
	Total

	2011
	19.5
	1.7
	1.6
	0.2
	1.1
	24.3

	2012
	19.5
	1.7
	1.6
	0.2
	1.1
	24.3

	2013
	19.5
	1.7
	1.6
	0.2
	1.1
	24.3

	2014
	19.5
	1.7
	1.6
	0.2
	1.1
	24.3

	2015
	19.5
	1.7
	1.6
	0.2
	1.1
	24.3

	2016
	47.5
	4.2
	4.0
	0.6
	2.8
	59.0

	2017
	47.5
	4.2
	4.0
	0.6
	2.8
	59.0

	2018
	47.5
	4.2
	4.0
	0.6
	2.8
	59.0

	2019
	47.5
	4.2
	4.0
	0.6
	2.8
	59.0

	2020
	47.5
	4.2
	4.0
	0.6
	2.8
	59.0

	2021
	47.5
	4.2
	4.0
	0.6
	2.8
	59.0

	2022
	47.5
	4.2
	4.0
	0.6
	2.8
	59.0

	2023
	47.5
	4.2
	4.0
	0.6
	2.8
	59.0

	2024
	42.7
	3.8
	3.6
	0.5
	2.5
	53.1

	2025
	38.4
	3.4
	3.2
	0.5
	2.3
	47.8

	2026
	34.6
	3.1
	2.9
	0.4
	2.0
	43.0

	2027
	31.1
	2.7
	2.6
	0.4
	1.8
	38.7

	2028
	28.0
	2.5
	2.4
	0.4
	1.6
	34.9

	2029
	25.2
	2.2
	2.1
	0.3
	1.5
	31.4

	2030
	22.7
	2.0
	1.9
	0.3
	1.3
	28.2

	Total
	700.2
	61.8
	58.8
	8.8
	41.2
	870.8


Source: Socioeconomic Impacts of Changes in Alaska’s Petroleum Royalty and Tax System, Northern Economics, Inc., December 1995 and Anadarko/AEC Petroleum Inc.

2.4 Alaska Revenue Estimates

This section provides estimated revenue projections for the state of Alaska from ANS foothills gas production. Since Anadarko/AEC gas operations are still in the exploration phase, wellhead netback
 prices for Anadarko/AEC natural gas production are not known at this time. In order to estimate the wellhead netback price for Anadarko/AEC ANS foothills gas, delivered prices for gas to lower 48 industrial customers and transportation costs to the lower 48 were derived. Information was obtained from the Energy Information Agency (EIA) for forecasted delivered prices to industrial and electricity generator users from 2002 to 2020. The forecasted gas price used was an average of industrial and electricity generator prices. To estimate prices beyond EIA forecasts (2021-2030), a linear growth rate of slightly more than two percent
 was used. Figure 2-2 presents wellhead prices based on EIA forecasted and extrapolated prices. 

Estimated transportation costs for shipping Anadarko/AEC gas from ANS foothills to the lower 48 were $2.09 per thousand cubic feet (Mcf) for the Southern route (Alaska Highway) and $1.75 per Mcf for the Northern Canadian route (Alaska Gas Producers Pipeline Team, October 25, 2001). For this study, the transportation costs associated with the Southern route were used. Annual wellhead netback prices are presented in Table 2‑9.

Table 2‑9. Production, Wellhead Netback Price and Total Revenues, 2011-2030

	Year
	Industrial (Mcf) from EIA
	Electricity Generators (mcf) from EIA
	Avearge (mcf)
	Production (MMcfd) Provided by Anadarko
	Wellhead Netback Price
	Total Revenue
(2001

 $ Millions)

	2011
	3.63
	3.53
	3.58
	350.00
	$1.49
	$190.35

	2012
	3.68
	3.59
	3.64
	350.00
	$1.55
	$197.37

	2013
	3.73
	3.64
	3.69
	350.00
	$1.60
	$203.76

	2014
	3.75
	3.68
	3.72
	350.00
	$1.63
	$207.59

	2015
	3.79
	3.72
	3.76
	350.00
	$1.67
	$212.70

	2016
	3.82
	3.76
	3.79
	850.00
	$1.70
	$527.43

	2017
	3.86
	3.80
	3.83
	850.00
	$1.74
	$539.84

	2018
	3.91
	3.85
	3.88
	850.00
	$1.79
	$555.35

	2019
	3.95
	3.89
	3.92
	850.00
	$1.83
	$567.76

	2020
	4.01
	3.94
	3.98
	850.00
	$1.89
	$584.82

	2021
	4.10
	4.02
	4.06
	850.00
	$1.97
	$610.51

	2022
	4.19
	4.10
	4.14
	850.00
	$2.05
	$636.73

	2023
	4.28
	4.18
	4.23
	850.00
	$2.14
	$663.51

	2024
	4.37
	4.27
	4.32
	765.00
	$2.23
	$621.75

	2025
	4.46
	4.35
	4.41
	688.50
	$2.32
	$582.18

	2026
	4.56
	4.44
	4.50
	619.65
	$2.41
	$544.72

	2027
	4.66
	4.53
	4.59
	557.69
	$2.50
	$509.33

	2028
	4.76
	4.62
	4.69
	501.92
	$2.60
	$475.92

	2029
	4.86
	4.71
	4.79
	451.72
	$2.70
	$444.43

	2030
	4.96
	4.81
	4.89
	406.55
	$2.80
	$414.78

	Total
	 
	 
	 
	$12,541.03
	 
	$9,290.82


Figure 2‑2. Netback Wellhead Natural Gas Prices, 2011- 2030   
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Source: Energy Information Agency, Anadarko/AEC, Department of Revenue, and Alaska Gas Producers Pipeline Team

Total estimated royalties, severance, corporate income and property taxes from the ANS foothills gas project are presented in Table 2‑10. State royalties and severance are based on estimated wellhead netback price (based upon EIA prices) for ANS foothills, annual gas production (provided by Anadarko/AEC), and the assumption used by the Alaska Department of Revenue that the state’s share of gas production value is 20 percent (12.5 percent from royalty and 7.5 percent from severance tax) using wellhead netback price.

Estimates of property taxes were determined using a straight-line depreciation of annual land improvements associated with exploration, development, and production activity for the gas project. Total property tax rate for oil and gas property is 2 percent of the assessed value, which is shared between the State of Alaska and any incorporated Borough in which the facilities are located. Property taxes levied by local governments are subtracted from the potential 20-mill property tax, with the state receiving the balance. The ANS foothills gas project is located within the NSB, with a reported year 2000 mill rate of 18.58 (Alaska Taxable, 2000). Estimated total NSB property tax collected is about $495 million. The remaining proportion, $37 million (1.42-mills) goes to the state. The annual corporate income tax payments were estimated using a tax rate of 9.4 percent of taxable income.

Table 2‑10. Revenue Estimates for the State of Alaska and the North Slope Borough, 2001-2030

	Year
	2001 $ (Millions)

	
	Royalties
	Severance
	Corporate Income Tax
	Property Tax (Alaska)
	Property Tax (North Slope Borough)
	Total

	2001
	
	
	
	$0.03
	$0.39
	$0.42

	2002
	
	
	
	$0.07
	$0.88
	$0.95

	2003
	
	
	
	$0.13
	$1.74
	$1.88

	2004
	
	
	
	$0.18
	$2.41
	$2.59

	2005
	
	
	
	$0.25
	$3.32
	$3.57

	2006
	
	
	
	$0.46
	$6.05
	$6.50

	2007
	
	
	
	$0.61
	$8.02
	$8.62

	2008
	
	
	
	$0.86
	$11.36
	$12.22

	2009
	
	
	
	$1.10
	$14.56
	$15.66

	2010
	
	
	
	$1.41
	$18.65
	$20.07

	2011
	$23.79
	$14.28
	$0.00
	$1.76
	$23.14
	$62.97

	2012
	$24.67
	$14.80
	$8.32
	$1.75
	$23.03
	$72.58

	2013
	$25.47
	$15.28
	$8.80
	$1.71
	$22.53
	$73.79

	2014
	$25.95
	$15.57
	$9.09
	$1.67
	$22.00
	$74.28

	2015
	$26.59
	$15.95
	$9.09
	$1.83
	$24.07
	$77.53

	2016
	$65.93
	$39.56
	$28.34
	$1.86
	$24.53
	$160.22

	2017
	$67.48
	$40.49
	$29.27
	$1.86
	$24.54
	$163.64

	2018
	$69.42
	$41.65
	$30.44
	$1.85
	$24.46
	$167.82

	2019
	$70.97
	$42.58
	$31.31
	$1.87
	$24.62
	$171.35

	2020
	$73.10
	$43.86
	$32.59
	$1.84
	$24.32
	$175.72

	2021
	$76.31
	$45.79
	$34.53
	$1.81
	$23.90
	$182.34

	2022
	$79.59
	$47.75
	$36.42
	$1.80
	$23.71
	$189.27

	2023
	$82.94
	$49.76
	$38.43
	$1.75
	$23.01
	$195.88

	2024
	$77.72
	$46.63
	$36.04
	$1.67
	$22.02
	$184.08

	2025
	$72.77
	$43.66
	$33.64
	$1.60
	$21.10
	$172.78

	2026
	$68.09
	$40.85
	$31.38
	$1.48
	$19.54
	$161.35

	2027
	$63.67
	$38.20
	$29.28
	$1.34
	$17.72
	$150.21

	2028
	$59.49
	$35.69
	$27.10
	$1.20
	$15.83
	$139.31

	2029
	$55.55
	$33.33
	$25.35
	$1.02
	$13.47
	$128.73

	2030
	$51.85
	$31.11
	$23.69
	$0.82
	$10.85
	$118.32

	Total
	$1,161.35
	$696.81
	$503.11
	$37.60
	$495.77
	$2,894.65


Source: NEI and Anadarko/AEC

3 Impacts on Employment

This section provides estimates of the number of jobs that would be created in Alaska and NSB during Anadarko/AEC gas exploration, development, and production activities in the ANS foothills. Estimates are presented for direct, indirect, and induced employment. 

· Direct employment is the number of persons directly employed in exploration, development, and production as full-time employees. Examples of direct employment duties include seismic surveying, engineering, drilling, construction, owner-employed contract management and supervision, and logistics.

· Indirect employment is a measure of all inter-industry activity, including persons employed by industries that supply inputs directly to Anadarko/AEC gas development activity as well as those that indirectly support Anadarko/AEC by supplying inputs to suppliers. Indirect employment is the number of persons employed full-time in activities stimulated by inter-industry transactions that support Anadarko/AEC ANS foothills gas development. 

· Induced employment is an estimate of all employment created by additional household and government spending from payments to labor and government revenues generated by Anadarko/AEC ANS foothills gas operations. Induced employment includes employment by suppliers of goods to the government and households as well as employment by other entities that support those suppliers. Government revenues include royalties, severance, income and property taxes. 

3.1 Employment Estimates

Table 3‑1 provides State of Alaska total estimates for direct, indirect, and induced employment, as defined above, for exploration, development, and production of Anadarko/AEC ANS foothills gas operations. The largest share of estimated employment will occur from government revenues received from royalties, severance, income and direct property taxes. Combined, these additional revenues would result in an estimated employment of over 55,000 additional jobs. Total employment generated from exploration, development, and production activity is estimated at 14,000 (direct and indirect impacts). The largest portion of these jobs would occur during the development and production phases of the gas project. Total estimated induced employment of 4,800 full-time jobs could potentially be generated from household spending. 


Figure 3‑1
 presents the annual Alaska employment from the ANS foothills gas project. During the first few years, employment remains low, but employment increases significantly after 2006. Employment peaks in 2011. During this period, infrastructure development is finishing at the same time production is slated to commence. Employment declines in the years immediately following 2011, but once again increases once production is at full capacity in 2016. In the subsequent years, employment gradually decreases. 

Table 3‑1. State of Alaska Employment Estimates for Exploration, Development, and Production of Anadarko/AEC ANS Foothills Gas Operations, 2001-2030

	 
	Employment (person-years or FTE)

	 
	Exploration
	Development
	Production
	Total

	Direct
	398
	2,625
	6,530
	9,552

	Indirect
	1,020
	2,866
	964
	4,850

	Induced (household expenditures)
	426
	2,023
	2,360
	4,809

	Induced (government expenditures)
	717
	4,545
	50,274
	55,537

	Total
	2,561
	12,059
	60,128
	74,748


Source: Northern Economics, Inc. and Anadarko/AEC

Figure 3‑1. Annual Employment for the State of Alaska from Anadarko/AEC ANS Foothills Gas Project, 2001‑2030
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Table 3‑2 provides NSB estimates for direct, indirect, and induced employment for exploration, development, and production of Anadarko/AEC ANS foothills gas operations. Like the state, the largest share of the impacts for the NSB is from expenditures of government revenues.  The largest direct impact is from property taxes. Vital to NSB, the property taxes are used to fund government services, including education, and pay down debt. Over the life of the project, the NSB will have collected an estimated $496 million in property taxes from the ANS foothills gas project. Total employment generated from the exploration, development, and production of the gas project would create about 4,000 jobs.

Table 3‑2. North Slope Borough Employment Estimates for Exploration, Development, and Production of Anadarko/AEC ANS Foothills gas operations, 2001-2030

	 
	Employment (number of jobs)

	 
	Exploration
	Development
	Production
	Total

	Direct
	15
	101
	251
	367

	Indirect
	72
	110
	37
	219

	Induced (household expenditures)
	16
	78
	91
	185

	Induced (government expenditures)
	277
	1,761
	1,123
	3,162

	Total
	381
	2,050
	1,502
	3,933


Source: Northern Economics, Inc. and Anadarko/AEC

3.2 Methodology

The employment estimates presented in Table 3-1 and 3-2 were derived using Anadarko/AEC projected annual exploration, development, and production costs and an I-O model of the State of Alaska available from the Minnesota IMPLAN Group.
 The I-O model examines relationships among Alaska businesses and between Alaska businesses and final consumers (households and government). When money is spent in the Alaska economy, it affects more than the initial recipient. As an example, when Anadarko/AEC develops a gas discovery, firms hired to manage the drilling operation are direct beneficiaries, but other supporting businesses are also beneficiaries, just not directly. The drilling firm buys supplies from other Alaska companies and hires workers to man the drilling rigs. The firms selling the supplies make additional purchases, as do the drill workers. This process of supplying the supplier continues until it dissipates because of out-of-state purchases, also called leakages. In the case of Alaska, a large share of purchases may be out-of-state. The impacts associated with these out-of-state purchases are not included in the estimates. 

Expenditure patterns were derived from a study completed for the Alaska Oil and Gas Policy Council. The expenditure patterns were applied to the Alaska IMPLAN I-O model for exploration, development, and production (Northern Economics, Inc., 1995). These models were used to estimate the indirect and induced impacts from exploration, development, and production of the ANS foothills gas project. Direct impacts were generated from Anadarko/AEC projected cost estimates. Additional induced impacts were generated from expenditures by households from Anadarko/AEC wages and expenditures by the state and NSB governments from royalties, severance, income and property taxes associated with the gas project. Employment estimates generated from additions to the Alaska Permanent Fund Dividend program were also included.

Estimating the employment impacts of the ANS foothills gas project on the NSB involved two steps. First, estimates of employment related to the exploration, development, and production of the gas project were determined using a ratio of the total output for NSB to the total output for the State of Alaska (3.84 percent). The second step involved measuring the impacts from NSB government expenditures collected from ANS foothills gas related property taxes. The largest share of this revenue is used to pay for annual debt services and is not included in impacts. Using results from the 2000 Alaska Taxable, the research team over the life of the project assumed a constant 66 percent of annual property taxes from the gas project for debt services. The remaining proportion was used for operating budget and capital improvements. 

4 Other Alaskan Economic Impacts

This section provides estimates of labor income and value-added that would likely occur in Alaska and NSB from exploration, development, and production of the ANS foothills gas project. Estimates include direct, indirect, and induced labor income and value-added. Labor income is the sum of wage and salary payments and proprietary income. Value-added is payments by industries made to individuals, interest, profits, and indirect taxes. At the state level, value-added is defined as the gross state product. Value-added is composed of four elements:

· 
Employee compensation

· 
Proprietor income

· 
Other property income

· 
Indirect business taxes

The impacts on the Alaska Permanent Fund are also provided in this section. 

4.1 Labor Income

Employee compensation is wage and salary payments in addition to other employee benefits including health and life insurance, retirement payments, and any other non-cash compensation. Proprietary income is payments to self-employed individuals as income. Other property income is payments from interest, rents, royalties, dividends, and profits. Indirect business taxes are sales and excise taxes paid by businesses to government. These would include royalties, severance, and property taxes. Indirect business taxes would not include taxes on profits or income. 

Table 4‑1 provides estimates for direct, indirect, and induced labor income impacts for Alaska from exploration, development, and production of ANS foothill natural gas operation. Over the life of ANS foothills natural gas project, $2.9 billion in labor income will be paid out to Alaska residents. Like employment, the expenditures of government revenues collected from ANS foothill natural gas project related taxes are estimated to generate the largest impact.

Royalty and severance tax revenue contribute the largest impact from expenditures of government revenues, contributing $1.2 billion in labor income to the Alaska economy. The direct effects on labor income associated with exploration, development and production of ANS foothills natural gas were estimated at $840 million.

Table 4‑1. State of Alaska Labor Income Estimates for Exploration, Development, and Production of Anadarko/AEC ANS Foothills Gas Operations, 2001-2030

	 
	Labor Income (Millions of 2001 $)

	 
	Exploration
	Development
	Production
	Total

	Direct
	35.0
	230.9
	574.5
	840.4

	Indirect
	35.7
	100.3
	33.8
	169.8

	Induced (household expenditures)
	14.9
	70.8
	82.6
	168.3

	Induced (government expenditures)
	15.4
	97.4
	1,687.3
	1,800.1

	Total
	101.0
	499.5
	2,378.1
	2,978.6


Source: Northern Economics, Inc. and Anadarko/AEC

Figure 4‑1presents annual labor income from ANS foothill natural gas operation. During the initial decade of the natural gas project, labor income increases and peaks in 2011 as income outlays associated with infrastructure development and production coincide. After 2016, Anadarko/AEC anticipates full production and thus labor income impacts stabilize and decrease in the last five years of the project. 

Figure 4‑1. Annual Labor Income for the State of Alaska from the Anadarko/AEC ANS Foothills Gas Project, 2001-20301
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Table 4‑2provides estimates of labor income impacts for NSB. Overall, the gas project is estimated to generate approximately $156 million in labor income for NSB residents. The largest share of these impacts is expected to come from expenditures of NSB property taxes during the life of the project. Total labor income generated from these expenditures is estimated at about $110 million. Impacts directly related to the exploration, development, and production of the gas project are estimated to amount to $ 45 million (direct, indirect, and household induced). 

Table 4‑2. North Slope Borough Labor Income Estimates for Exploration, Development, and Production of Anadarko/AEC ANS Foothills Gas Operations, 2001-2030

	 
	Labor Income (Millions of 2001 $)

	 
	Exploration
	Development
	Production
	Total

	Direct
	1.3
	8.9
	22.1
	32.3

	Indirect
	1.4
	3.9
	1.3
	6.5

	Induced (household expenditures)
	0.6
	2.7
	3.2
	6.5

	Induced (government expenditures)
	9.7
	61.6
	39.3
	110.7

	Total
	13.0
	77.1
	65.8
	155.9


Source: Northern Economics, Inc. and Anadarko/AEC

4.2 Value-Added Impacts

Table 4‑3 provides estimates for direct, indirect, and induced value-added impacts for Alaska from exploration, development, and production of ANS foothill natural gas operation. Over the life of ANS foothills natural gas project, the gas project will have generated an estimated $6.4 billion in total value-added. On an annual basis, value-added averaged $213 million or slightly greater than .9 percent of the gross state product using 1998 IMPLAN data. In 1998, the gross state product was $23 billion (IMPLAN). 

Direct expenditures by Anadarko/AEC generated an estimated total value-added of $3.6 billion. Payments by Anadarko/AEC to the state for royalties, severance, income and property taxes were the reason for the high direct value-added value. Impacts generated from state government expenditures related to ANS foothill natural gas project were estimated at $2.2 billion. 

Table 4‑3. State of Alaska Value-added Estimates for Exploration, Development, and Production of Anadarko/AEC ANS Foothills Gas Operations, 2001-2030

	 
	Value Added (Millions of 2001 $)

	 
	Exploration
	Development
	Production
	Total

	Direct
	47.1
	761.6
	2,785.8
	3,594.4

	Indirect
	62.3
	165.2
	58.9
	286.4

	Induced (household expenditures)
	25.7
	129.8
	138.6
	294.1

	Induced (government expenditures)
	7.1
	45.0
	2,182.8
	2,235.0

	Total
	142.2
	1,101.6
	5,166.1
	6,409.9


Source: Northern Economics, Inc. and Anadarko/AEC

Figure 4‑2 depicts annual value-added impacts from the ANS foothills natural gas operation. Like Figures 3.1 and 4.1, value-added gradually increases over the first few years. After 2006, value-added from the gas project increases significantly. Value-added generated from the gas project peaks in 2011 during which infrastructure development is winding down and production is slated to start. After 2016, Anadarko/AEC anticipates being at full production, so value-added from the gas project is estimated to stabilize. 

Figure 4‑2. Annual Value-added for the State of Alaska from the Anadarko/AEC ANS Foothills Gas Project 
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Table 4‑4 presents NSB impact estimates for value-added from ANS foothill natural gas project. Direct expenditures by Anadarko/AEC contributed total value-added of $471 million. Payments by Anadarko/AEC for property taxes were the reason for the large direct value-added impact. NSB revenue expenditures generated additional$143 million in value-added. 

Table 4‑4. NSB Value-added Estimates for Exploration, Development, and Production of Anadarko/AEC ANS Foothills Gas Operations, 2001-2030

	 
	Value Added (Millions of 2001 $)

	 
	Exploration
	Development
	Production
	Total

	Direct
	45.9
	300
	125.6
	471.4

	Indirect
	2.5
	6.3
	2.3
	11.1

	Induced (household expenditures)
	1.0
	5.0
	5.3
	11.4

	Induced (government expenditures)
	12.6
	79.7
	50.8
	143.1

	Total
	62.0
	391.0
	184.0
	637.0


Source: Northern Economics, Inc. and Anadarko/AEC

4.3 Impacts on the Alaska Permanent Fund

The Permanent Fund was established through a Constitutional amendment approved by Alaska voters in 1976. The amendment set aside at least 25 percent of all mineral lease rentals, royalties, and royalty sales paid to the State to be deposited into a public savings account to be invested for the benefit of the current and all future generations of Alaskans. A Permanent Fund Dividend was first paid to eligible Alaska residents in 1982. In 1999, total Permanent Fund Dividend payout was $987.3 million. 

The proposed ANS foothills natural gas production will generate additional Permanent Fund receipts amounting to 25 percent of the gas lease rentals, royalties, and royalty sales paid to the State. Over the life of the natural gas project, an estimated $290 million of projected royalty payments will flow to the Permanent Fund. Using an estimated 5.25 percent of the principal for dividend payouts, total estimated Permanent Fund dividend payout is $135 million. The estimated economic impacts from these annual payouts are 950 full-time jobs, $33 million in labor income, and $67 million in value-added.

4.4 Benefits to Consumers from Lower Energy Costs in Fairbanks

This section provides an analysis of the effects of the availability of natural gas on residential energy costs. The ANS gas project is expected to produce gas at a rate of 350 MMcfd from 2011-2015, 850 MMcfd from 2016- 2030, and gradually declines to 407 MMcfd in 2030. This increase in natural gas production as a result of the ANS gas project, assuming a southern route gas pipeline is in operation, would represent an increase in the availability of natural gas for in-state consumption. Consequently, this may result in lower energy costs if the price of natural gas is low enough to allow for conversion of electric/heating generation from other sources to natural gas.

The community of Fairbanks is the largest community in interior Alaska. The Fairbanks North Star Borough has a recorded population of 82,840 residents. Hence, the area represents the largest potential demand for natural gas in the interior. This section looks at the possible benefits of lower energy costs to Fairbanks residents only.

Consumer benefits are realized only if the price of energy supplied by gas in comparison to the price of energy generated from other sources is lower. Utilities, businesses, and residents are not likely to convert to natural gas for their energy needs if it will cost them more to do so compared to costs from existing power generation systems. Electric energy in Fairbanks is mostly generated from a coal-fired power plant located in Healy, Alaska. In addition, an electric transmission line supplies access to low cost electricity generated by gas-fired turbines in southcentral Alaska. However, the transmission line can only support a portion of the Fairbanks electric demand. Heating demand in Fairbanks is met mostly with heating fuel refined in several local refineries. The refinery gate price for No. 2 heating fuel in August 2000 was about $0.93 per gallon or $6.70 per million British thermal unit (Btu). 

A 1997 survey by the Alaska Department of Natural Resources (Zobrist 1997) indicates that power generators would be willing to pay only $2.50 per million Btu (in 1997 dollars) to consider converting to natural gas. With a higher gas price there may not be enough incentive to switch to natural gas. Figure 4‑3 shows the estimated daily natural gas usage for power generation at different prices. The gas price that would induce utilities to convert is relatively low because capital investments in existing coal‑fired power plants are debt free and capital costs may increase substantially with conversion. Also, coal is relatively low in price for at least one major utility.

Figure 4‑3. Amount of Fairbanks Power Generation Converting from Coal and Diesel 
to Natural Gas at Different Gas Prices 
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Source: Adapted from Zobrist, 1997.

A switch to ANS gas that would merely displace the existing uses of state resources may not offer significant net benefits to the state or regional economies, especially if it means eliminating jobs (at the coal-fired power plant). Subsidies to the power generators, in the form of grants to convert to gas‑fired generating equipment and compensate for potential stranded assets, may be required for the power generators to switch fuels. Alternatively, subsidies could be employed to lower the price of natural gas sold to the power generators and other customers. 
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� Wellhead netback is the market price for natural gas, minus transportation, and related costs that are encountered after the gas is produced. 


� This is an extrapolation of EIA forecasted prices from 2002 to 2020. 


� An I-O model is used to estimate the impacts of spending by individual industries. The model shows how each dollar spent travels through the Alaska economy from the industry of the initial purchase to that industry’s suppliers until it is dissipated by expenditures on products not available in Alaska. 
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�PAGE \# "'Page: '#'�'"  ��  Not true and runs counter to our whole premise that the Anadarko/AEC/AEC foothills gas exploration is unique.
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