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Motivation: Decision Support & BPE

Adapting to 215t century megatrends requires large
investments and long term planning...

A Mitigating harmful effects of climate change

A Feeding and caring for a growing, aging population
A Replacing an aging stock of infrastructure

A Mitigating waste and pollution

A Building a new renewable energy system

We know that success/failure will be impacted by net
energy and fossil fuels, But...

A How do we use BPE to inform assessment of tradeoffs

B ASIRRAGHC IR 22 0 5 LIS F S A ATY A
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A Therefore we ought to model price.



Why Forecast the Price of OIl?

A Oil is adirect input to o
many processes, thus h: FIGURE 1 Commodity price indices
measurableeffect on the ™" =2
cost of an activity

A Indirect effects on prices
are evident in the

relations to commodity e

prices and GDgrowth. !‘/\f\“"\
A Energy Prices Follow Oil 4

Prices (Tverberg Shafie /A i

& Topal2010) ., W o

A Commodity Prices
Follow Energy Prices, ,
Especially Oil (Ji& Fan 7 S 00 o0
2012,Sadorskk014) Source: World Bank.



Models Reviewed

Table Al. Documentation of models used in composite forecasts

2 & Difgt!éz]:;ng Model Supply Data Pul‘:{l‘;:ll;e d Relevant Links & Citations
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LI¥J -8 International Loulou & Cabriet 2008a, Loulou &
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Relation Betweerfrice and EROI
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Fig. 12. Correlation between producer prices (Cgppoq4,) and Divisia-corrected EROI
(Cleveland, 2005) for U.S. domestic oil production for the years 1954-1996.

SourceHeun& De Wit 2012, (Also see King & Hall 2011, King et al. 2




Price Cycles Drive Investment and EROI (Murphy & Hall 2011)

Peak Era Model of Economic Growth
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Energy Market Models Calculate Price, Investment, an
Production Based on Supply & Demand Equilibrium

Supply Curve of the Types of Oil and EROI Estimate
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Climate Policy (Demand) is an Important Driver

ENERGY MARKET MODEL

Market Based Climate Polic
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The Industry behavior (and financing) fluctuates
over time and exerts a major influence on price.

ENERGY MARKET MODEL
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Real Price of Crude Oil

Summary of Models
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Real Price of Crude Oil

Results
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Composite Forecast of Oll Prices Appli

Estimated Cost to Restore & Sustain 1 Acre of Louisiana Marsh Above Sea Level fo
50Years, with Sea Level Rise of 0.7m (Preliminary Results, Not an NPV, No Discour
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Conclusions and Future Work

A 0il prices will beimpactedby industry behavior, and
climate policy.

A Producers respond to price, this influences investment
and EROI, resulting in price cycles.

A Current EMMs, do not Include net energy related
f e edb ac k svhichiea pfelideh....

A Models of EROI (e.g. Dale 201ZEnergie¥ should be
addedto supply databasesof EMM’' s s o t
energy and GDP related feedbacks can be included in
global oil models.

A For questions and potential collaboration email me:
awiegman@]Isu.edu
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Discretionary & Maintenance

Price (EROI) GDP Feedback:

If Price*Quantity > %5.6f GDP, then debt

Investments cycle slows, capitahvestment decreases
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Global Biophysical Model of Energy Markets with
Hypotheses for future of the energy transition

a. Central Price Scenareo
Moderate Transition

b. Low Price Scenario
Successful Climate Policy
Rapid Transition

c. High Price Scenario
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