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Review progress with this 8-month project after completion of 
approximately 5 months of  AGFM model design, building and 
testing.

Final project delivery is scheduled for later this year.

Builds on Wood’s report “Preliminary Report on Fiscal Designs for 
the Development of Alaska Natural Gas” (November 2008)

Focus remains on gas and multi-year analysis to provide diverse 
scenario analyses.

It is now much expanded and multi-dimensional to integrate many 
other facets including: alternative downstream value chains, 
analogues to real North Slope fields, comparisons with other U.S. 
State fiscal designs and more dynamic and graphical displays.

Alaska Gas Fiscal Model (AGFM)
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Upstream – (a) Analogues to existing North Slope fields, hypothetical 
yet-to-be discovered fields of various size and gas and oil reserves; (b) 
multiple field combinations and “fields” reflecting  the share of a single 
producer in forecast North Slope production.

Downstream (& Midstream) – 10 components grouped into 3 basic 
value chains and combinations of those chains.

Cases – Different economic environments and prices for oil, gas, 
NGLS, including short-term spikes to test fiscal performance

Fiscal Regimes – 10 mechanism’s from Wood’s 2008 work (including 
status quo and distinct oil and gas progressivity), other oil and gas 
producing U.S. States.

Sensitivities – what are the critical variables determining fiscal take, 
and what happens when they shift?

What AGFM Analyses – 5 Dimensions
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Dashboard Control Sheet:
High-level Controls: Spinners & Graphics

The first ten or so rows for each component includes a multi-year and 
total years summary of the key calculations and outputs of that 
component. 

28th September 2009 5David Wood & Dan Dickinson

These summaries can be easily navigated to by hyperlinks.

They are aggregated to the top of the Downstream sheet for all selected 
components and the calculated or selected tariffs are then carried into the 
Cashflow sheet
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Upstream: Flexibility to Define Complex Production 
Profiles of Liquids and Gas from a Few Inputs

Field 11 is an approximation of Prudhoe Bay Unit (PBU) and the 
model allows the gas production profile to be matched with 
infrastructure capacities over the multi-year life cycle.
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The Fields sheet of 
AGFM allows the user 
to control forecast 
production rates for oil, 
NGL and gas 
independently.

Gas reinjection can 
also be adjusted to 
match quantity and 
timing of gas production 
to available supply 
chain capacities.Note: liquids displayed on a more expanded scale than gas.
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Upstream: AGFM Provides Ten In-built Hypothetical 
Fields to Enable Detailed Fiscal Analysis

The ten fields (5 non-associated gas and 5 oil with associated gas) display a 
wide range of reserves and production profiles.  This is ideal to review how 
fiscal elements might impact new field developments. The fields are:
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In reviewing gas fiscal 
design Alaska is in the 
situation where it needs 
to consider fiscal 
impacts partly on the 
existing proved reserves.  
But also on new field 
developments to 
encourage exploration to 
discover the yet-to-find 
resources.  These fields 
were used by Wood in 
his Dec 2008 report.

1. Gas Field (~0.5 tcf + ~10 mmb NGL)
2. Gas field (~0.75 tcf + ~15 mmb NGL)
3. Gas field (~1 tcf + ~20 mmb NGL)
4. Gas field (~5 tcf + ~100 mmb NGL)
5. Gas field (~10 tcf + ~200 mmb NGL)
6. Oil field (~25 mmb Liquids + ~20 bcf gas)
7. Oil field (~75 mmb Liquids + ~50 bcf gas)
8. Oil field (~100 mmb Liquids + ~60 bcf gas)
9. Oil field (~150 mmb Liquids + ~150 bcf gas)
10. Oil field (~500 mmb Liquids + ~750 bcf gas)
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Upstream: Alaska North Slope Production & 
Reserves are Dominated by Three Corporations

For fiscal analysis it is important to be able to model the expected 
fiscal returns from specific corporations.  AGFM facilitates this by 
enabling percentage fractions of individual fields to be combined in a 
user definition area on sheet Fields.
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Three North Slope 
fields contain most 
of North Slope 
proved gas 
reserves.

By applying the 
corporate working 
interests to those 
fields a profile for 
each company can 
be approximated.
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Upstream: Alaska North Slope Production Profiles
Forecast by AGFM for BP

AGFM can be set up to apply corporate interests to the field data to 
approximate the position of a specific corporation.  In this case combining 
BP’s interests in Fields #11, #12 and #13 the major North Slope Analogues.
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These corporate 
profiles can be 
analysed in a 
similar way by 
AGFM to individual 
fields.

These forecasts 
are dependent on 
the assumptions 
and input made for 
the individual fields 
and supply chains. 
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Downstream (Midstream): Ten Components Combined 
to Build Simple & Complex Supply Chains

The components are 
selected by entering “1”
and de-selected by 
entering “0” on AGFMs
dashboard.
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Downstream: Dashboard Control Sheet -
Easy to Setup and to Define Value Chain Scenarios

. 
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.
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Dashboard Control Sheet:
Dynamic Graphics & Summary Results
. 
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This graphic sits 
adjacent to the 
supply chain 
selection and 
definition table and 
responds 
immediately to 
changes.

Note the graph 
shown highlights 
the start of supply 
chain, its 
expansion, gas 
plus NGL 
capacities and the 
multi-year tariff 
calculated.
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Cases: Alternative Price Combinations For Gas and 
Oil Selected to Test Fiscal Performance

A large number of cases for different field(s), supply chains and capacities 
can be evaluated rapidly for several price scenarios. Seven price scenarios, in 
particular, are used to highlight fiscal performance.
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Note the AGFM user has the option to define four separate gas price scenarios 
independently for pipeline gas (to Canada and Lower-48  Mid-West markets), 
LNG from southern seaboard (Asia or West Coast U.S. markets), GTL products 
and NGL products (Asia or West Coast U.S. markets).
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Cases: Gas Price Forecasts Can Grow (or Deflate)
Irregularly as Decided by the User

In this case the price is escalated in nominal terms at 2% / year 
which includes real growth of 1% / year, but a price spike is 
introduced in years 17 and 18. 
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Price spikes are very 
informative in fiscal 
performance analysis.

This is particularly the 
case in terms of 
Alaska’s progressivity 
tax.
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Cases: Gas Price to Oil Price Ratio Can Vary Substantially
- Requiring Consideration of a Wide Range of Cases
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Gas price to oil price 
ratio has been 13 for 7 
of past 13 months…. 
…for August 2009 the 
price ratio was 1 to 22.5.

These price 
combinations need to be 
considered in fiscal 
performance analyses, 
which AGFM facilitates.

“In the roughly 14 years from 1995 through part of 2008…the oil gas 
Price ratio was only as high as 13 for at most 6 months, or less than
4% of the time” – Gaffney Cline February 2, 2009. 



17

Fiscal: AGFM Evaluates Effect of Separating 
Oil & Gas Progressivity Calculations

One of AGFM’s macros evaluates the impact of  alternative GPT 
mechanisms under a wide range of conditions.  Here Alaska take 
versus gas price results for Point Thomson analogue field and a 
pipeline supply chain.
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The analysis highlights 
that different 
mechanisms can 
produce quite different 
progressivity yields to 
Alaska depending upon 
gas price.

Mechanisms need to be 
matched with fiscal 
strategies.
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Fiscal: AGFM Has Power to Compare Fiscal Take 
for Different Fields, Prices and Supply Chains

.
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Ten GPT mechanisms are built into AGFM with potential to add more.  
Mechanisms used to vary rates of fiscal elements in international contracts 
have influenced the choice of some of the alternative mechanisms built-in.

Fiscal:  AGFM Evaluates Other Alternative Gas 
Progressivity Tax Mechanisms

Rates of Return: e.g. Angola, Azerbaijan, Canada, Papua New Guinea, 
Russia (Sakhalin).

R-factor (cumulative revenues / cumulative costs): e.g. Azerbaijan 
Libya, Malaysia, Nigeria, Peru, Qatar, Tunisia. 

Cumulative Reserves: e.g. Nigeria.

Production Volumes: e.g. Azerbaijan, Angola, Egypt, Malaysia, Peru, 
Qatar, Trinidad, Tunisia (and the majority of countries operating 
production sharing contracts).

Uplift Allowances for Capital Costs: e.g.  Australia, Norway, U.K.
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Fiscal: Comparing Percentage State Take

This graph compares the percentage of total value the state 
government would collect in royalties and taxes (excluding FIT) over 
the remaining life of an Prudhoe Bay Analogue field, found on state 
land in the main oil and gas producing U.S. States. 
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This analysis is 
based upon price 
scenario 1.

AGFM  also enables 
the user to compare 
the impact of varying 
TT&T costs (much 
lower in the Lower-
48 than Alaska).
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Netback Price Analysis:
The Model Facilitates Netback Comparisons

This graphic compares, for specific cost and price assumptions, the 
netback gas prices to North Slope point of production from Pipeline, 
LNG and GTL supply chain configurations evaluated. 

28th September 2009 21David Wood & Dan Dickinson

At this stage of the 
project we are showing 
this comparison purely 
to illustrate the model’s 
capabilities, not to 
promote one supply 
chain or another.

However, with detailed 
cost analysis the model 
should be able to do 
that for a range of price 
scenarios.
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Contribution of Each Fiscal Element to Alaska’s 
Take Varies Depending upon Supply Chain

The relative contributions to Alaska’s fiscal take for price scenario 1 and an 
LNG supply chain for the Prudhoe Bay analogue field shows a longer life 
because capacities in each year are lower than the pipeline alternative. 

28th September 2009 22David Wood & Dan Dickinson

Annual 
contributions 
are 
constrained by 
supply chain 
capacities and 
field production 
capabilities.
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AGFM is designed with a range of user types in mind.

User Interfaces: AGFM Offers Several Fit-for-Purpose Ways 

in Which Users Can Operate the Model 

.28th September 2009 23David Wood & Dan Dickinson

Dashboard – for dynamic quick-look analysis

In_Out – for more detailed control

Graphics

Fields

Downstream

Progressivity

Sensitivities

Scenarios
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Continue to run cases and sensitivities

Analyze  and interpret results

Understand and explain fiscal design significance of the results

Present fiscal design recommendations  based on results

Complete  a three-part report of the project:

Part 1: AGFM Model Description

Part 2: Cases and Sensitivities

Part 3: Conclusions and Recommendations

Continue to troubleshoot and refine the model in line with case 

results 

Work Left to Complete AGFM Project


