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OIL SUPPLY

Reports of Peak Oil were Premature

The U.S. Fracking Revolution
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U.S.A. - Lower 48
Mid-point year:         1970

Ultimate  2050:     190 Gb

To-date    1999:     165 Gb
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"Hubbert Upper-Bound Peak 1956" by Plazak

Hubbert's upper-bound prediction for US crude oil production (1956), and actual 

lower-48 states production through 2014



Off-Shore, Alaska, then Tight Oil

Source: talkmarkets.com, “U.S. Oil Production Still Surging!”, 8-Mar-2015



Source: americanthinker.com “Reversal of  Fortune: The Fate of  Oil” 26-Jun-2014



It’s All from 4 New Fields!

Source: americanthinker.com “Reversal of  Fortune: The Fate of  Oil” 26-Jun-2014



Tank vs. Tap: U.S. Tight Oil

� U.S. tight oil production is ~4.2 mbpd 
(1.5 Bb/yr.) – half of U.S. production

� U.S. tight oil proven reserves: 10 Billion barrels

� R/P ratio: 6-7 years (if production was flat)

� U.S. tight oil technically recoverable (at any 
cost): 48-59 Billion barrels; a R/P ratio: 31-38 
years (if every drop was extracted)



The U.S. LTO Resource is Limited

Source: americanthinker.com “Reversal of  Fortune: The Fate of  Oil” 26-Jun-2014



Oil Prices have Plunged





High Prices Flattened Demand

Source: EIA: Dec-2014



THE GLOBAL FUTURE OF 

LIGHT TIGHT OIL



Shale Extraction – Nearly all is in U.S.

June 2015 Boys Who Cried, “Wolf!” EIA: Feb-2015



June 2015 Boys Who Cried, “Wolf!”



Source: EIA: GOING GLOBAL: TIGHT OIL PRODUCTION, July 2014



Global Tight Oil Potential
� The question is, “can the world can repeat the U.S. success?”

� Schlumberger estimates global tight HCs at 2-3 trillion boe, 

but only 10-15% of this will be liquids.

� That’s 200-450 B-bbl, a supply of 6 - 15 years.

Peak Energy
Schlumberger Business Consulting 

“The Global Quest for Light Tight 

Oil: Myth or Reality?”, 2013

“Light tight oil is here 

to stay, but it is too 

early to call it a great 

disrupter since much 

work remains to make 

it economically viable 

outside of  North 

America. ”



Global Tight Oil – the EIA’s View

� Global oil production is ~92 mbpd (33.6 Bb/yr)

� Global tight oil reserves: ~345 Billion barrels 
(~10% of global proven reserves) 

� R/P ratio: 10 years (if we relied on tight oil)

� “The U.S. report looked only at technically 
recoverable resources without regard to 
profitability, and warned the estimates are ‘highly 
uncertain’".

Source: CNBC, “World Has 10 Years of  Shale 

Oil: US Department of  Energy”, 11-Jun-2013



WHERE ARE OIL PRICES HEADED?
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Source: EIA: GOING GLOBAL: TIGHT OIL PRODUCTION, July 2014



Irrational Exuberance
“Sixty years ago, American geophysicist M. King Hubbert

postulated that fossil-fuel production would follow a 

Malthusian bell-shaped curve. Now Hubbert’s Curve has 

been trumped by Moore’s Law. There will be no limits to 

growth in the global economy in a few years when, thanks 

to American ingenuity and entrepreneurship unleashed 

upon shale formations world-wide, oil - like transistors -

becomes, for all practical purposes, free”. 

“The Shale Boom Shifts Into Higher Gear”

The Wall Street Journal, 31-May-15

Mr. Luskin is chief  investment officer at Trend Macrolytics

LLC. Mr. Warren is a managing partner at 

TrendMacro.Energy LLC



WHERE PEAK OIL 

PREDICTIONS WENT WRONG



World Peak Oil (Hubbert)

Source: EVWorld, “Infinite Growth In a Finite World?”, 16-Apr-2012

“



Source: EVWorld, “Infinite Growth In a Finite World?”, 16-Apr-2012

“



Source: oilprice.com, “World Oil Production at 3/31/2014–Where are We Headed?”, 24-Jul-2014

World oil production, 1994-2014



Source: futuresknowledge.com, “How much proven oil is there in the world?”, 24-Jun-2014, using 

EIA data



What the Geologists Missed

� The Impact of Technology:

� In production, it serves to keep rate higher for 

longer but has little impact on reserves

� Conventional oil peaks in 2005 - 2015

� All hydrocarbons peak in 2010 - 2020

“Global Oil & Gas Depletion”

R.W. Bentley

2002



Source: peakoil.com “US Shale Oil too Expensive, Peaks 1H 2015”, 1-Oct-2015



Fracking Old Fields

� In the longer run, fracking old, depleted oil 
fields might become more important than the 
tight oil resource.

� Fracking doesn’t just speed oil extraction, it 
increases the total oil recovery from an old field.

� HIS reports 141 B bbl recoverable – greater 
than the U.S. tight-oil resource. Opportunities 
are primarily in Iran, Russia, Mexico and China. 

Source: Oil and Gas Investor, “Old School Meets New: Fracking Technology Could 

Unlock Billions Of  Barrels Worldwide”, 18-May-2015



“Price Doesn’t Affect Supply”

“Oil has a polarity being either there in profitable 

abundance or not there at all -- mainly because it is a 

liquid that flows to accumulate somewhere, unlike 

coal…”

From the Wilderness, “Colin 

Campbell on Oil” (interview), 
Colin Campbell, 2002



Higher Prices Increase Oil Available

� Persian Gulf crude was/is 

exploitable at $10-20/bbl

� Alaskan & North Sea oil 

was/is exploitable at $30-

50/bbl

� Tight oil $40-80

� Tar sands $50-100

� New “Pre-salt” deep water 

(Brazil) $40-120?

Source: futureandcosmos.blogspot.com, “How 

Likely is Total Climate Doom?”, 7-Jun-2014

CNBC, “When, and where, oil is too cheap to 

be profitable”, 12-Jan-2015



Next New Oil Resource: Brazil

� Brazil’s deep 
offshore basin 
holds 60-100G 
bbl of oil. 
(financial times, 
carbon tracker)

� Price estimates 
vary from $40-
$120/bbl. 

Source: globalriskinsights, “Brazil explores pre-salt oil 

extraction”, 12-May-2013

Source: BMI Research, “Ultra-deepwater, frontier and oil 

sands most vulnerable to price drop”, 22-Oct-2014



Once We Exhaust Fracking 

Options, it’s Back to Tar Sands

Schlumberger Business Consulting, “The Global Quest for Light Tight Oil: Myth or Reality?”, 2013



Peak Oil Conclusions

� Global fracking of tight oil and old fields will 
provide a new supply that could buy us 10-40 
years. Perhaps there will be a new tech by then.

� What will we do with the time? Until the recent 
oil price collapse, we were developing the 
(expensive) in deep-water off-shore oil near 
Brazil and the arctic waters.

� This is short-term thinking. Fortunately, we are 
also developing a long-term, green solution…



ELECTRIC VEHICLES

OIL-FREE TRANSPORTATION

June 2015 Boys Who Cried, “Wolf!”



Global EV Sales Growing

Source: cleantechnica.com, “Electric Car Demand Growing, 

Global Market Hits 740,000 Units”, 28-Mar-2015

EV Sales grew ~76% in 2014 over 2013



EV Sales 

in China 

(2011-14)

Source: en.wikipedia, “Electric_car”

� China is the 
world’s 
largest auto-
market

� 75K EVs of 
20M sales = 
0.4%



US Electric Car Sales (1Q2015)

� >20,000 battery EVs; up 

63% from 2014

� >10,000 PHEVs; up 4% 

from 2014

� This compares with 

177,000 Ford F-series sold

� EVs are 0.7% of US 

vehicle sales, or 1.6% of 

passenger cars.

Source: evobsession.com, “Chevy Spark EV 

Shocks, Takes #3 In April US Electric Car 

Sales”, 5-May-2015



European EV Sales (1Q2015)

� > 29,000 battery EVs

� > 18,000 PHEVs

� EVs are now 1% of 

European auto sales. 

Source: evobsession.com, “European EV 

Sales (April 2015)”, 31-May-2015



“Big Oil Is About to Lose Control 

of the Auto Industry”



SOLAR PV SYSTEMS



Global PV capacity up 10-fold since 2008

19 countries produce at least 1 percent of  their electricity from solar PV. 

Germany, Italy, and Greece each get >7% of  their electricity from solar.



PVs replacing Kerosene in Kenya

M-Kopa solar is leasing tiny $200 PV systems to Kenyans – 600 units per day!
M-Kopa estimates that 80 percent of  its customers live on less than $2 a day.
According to a 2014 survey, an average off-grid household in Kenya spends 
about $164/year on kerosene, making solar an attractive alternative.
M-Kopa announced it had sold a total of  250,000 systems; it aims to break the 
million-unit mark by the end of  2017.





Solar and Wind are Significant

Globally, solar is 
providing 1% of 
all electricity 
generated in 
2015.
(cleantechnica.com: 

“Solar Power Passes 

1% Global Threshold” 

12-Jun-2015)

Source: instituteforenergyresearch.org



PV system costs down 50% in 10 years

“Tracking the Sun VII: An Historical Summary of  the Installed 

Price of  Photovoltaics in the United States from 1998 to 2013”

Lawrence Berkeley National Laboratory
PV prices dropped 

another 11% in 2014
“Could The World Cope With Almost Limitless Energy?

Yahoo Finance: 28-Apr-2015



CA is 5% Solar, Growing Fast

“California Just Had a Stunning 

Increase in Solar”, Bloomberg, Mar-

2015

12% of  homes in HI have rooftop solar (EIA)



Breaking News: Tax Credit Extension

Solar tax credit 

(30%) extended 

to 2019, phases 

down to 10% 

after 2022. 

Projected 

impact: 20 GW 

and $38B of 

investment.

Source: Bloomberg New Energy 

Finance, Dec-2015

Wind PTC (10 years, 2.3 cents/kWh) extended 

thru 2016, phases out to 2022. Projected 

impact: 19 GW and $35B invest



Utilities 

Rates 

Going 

Up

Utilities’ Profit Recipe: Spend More,

WSJ 20-Apr-2015

In 2016:

Consumer’s 

Energy res-rate 

up 4.4%

DTE’s res-rate 

up 11.3% ! 



PVs now Economical
“According to a recent Energy Department-
backed study at North Carolina State University, 
installing a fully financed, average-size rooftop 
solar system will reduce energy costs for 93% of 
the single-family households in the 50 largest 
American cities today.”

http://nccleantech.ncsu.edu/wp-content/uploads/Going-Solar-in-

America-Ranking-Solars-Value-to-Customers_FINAL.pdf

� Growing markets will continue to drive prices lower

� What do the Utility Company’s think of  that?



THE UTILITIES AWAKEN

Source: http://www.hdwallpapers.in/star_wars_the_force_awakens_stormtroopers-

wallpapers.html



EEI “Disruptive Challenges” Jan-2013

“Such technologies include solar photovoltaics (PV), 

battery storage…wind, micro turbines, and electric vehicle 

(EV) enhanced storage. As the cost curve for these 

technologies improves, they could directly threaten the 

centralized utility model.”

“The threat to the centralized utility service model is likely 

to come from new technologies or customer behavior 

changes that reduce load. Any recovery paradigms that 

force cost of  service to be spread over fewer units of  sales 

(i.e. kilowatt-hours or kWh) enhance the ongoing 

competitive threat of  disruptive alternatives.” pg. 3

“The Edison Electric Institute (EEI) is the association that represents all U.S. 

investor-owned electric companies. Source: www.eei.org (emphasis added)



Utility Calculations
“According to Think Equity, a boutique investment 

bank, as the installed cost of  PV declines from $5/watt 

to $3.5/watt (a 30-percent decline), the targeted 

addressable market increases by 500 percent, including 

18 states and 20 million homes, and customer demand 

for PV increases by 14 times.” 

EEI “Disruptive Challenges”, Jan-2013, pg. 5

“In fact, according to GTM Research, in the third 

quarter of  2014, residential rooftop solar had an 

average cost of  $3.60/watt” 

EEI “Powering Possibilities”, Feb-2015, pg. 5



Utilities are Scared by Solar

“NGR Energy CEO David Crane told the 
magazine that microgrids, small wind and solar, 
and net metering constitute ‘a mortal threat to the 
existing utility system.’”

Edison Electric Institute is “Warning of 
‘irreparable damages to revenues and growth 
prospects’ of the utilities.

Distributed Generation Poses 

Existential Threat To Utilities

Forbes, Aug-2013



But PV Subsidies are in Decline

“…cash incentives in the form of rebates and 
performance-based incentives provided through 
state and utility incentive programs in the United 
States have fallen by roughly 85 to 95 percent 
since their historical peak in 2001/2002, offsetting 
roughly 80 percent of the decline in installed prices 
over that period.”

Lawrence Berkeley National Laboratory,  2014



Why They’re Scared

Source: RTO Insider, “Wisconsin Utilities Seek Rate Changes in Rooftop Solar Battle” 26-Oct-2014

“…utilities that 

take defensive 

positions to 

discourage their 

customers from 

adding solar 

panels run the 

risk of  alienating 

them such that 

they sever 

connections to 

the grid all 

together…”



Utilities like PVs, but not “Rooftop Solar”

Source: RTO Insider, “Wisconsin Utilities Seek Rate Changes in 

Rooftop Solar Battle” 26-Oct-2014



EEI “Powering Possibilities” Feb-2015

“Current state net energy metering policies that 

compensate at the retail price for electricity sales to the 

utility are outdated and need to be updated …as long as 

we are connected to the grid, we still use it and we all 

should continue to pay for it.” Pg. 5-6



A Giant Advertisement in The WSJ

“The Electric Power Industry's Missing Money 
Problem”

“chronically low prices…threatens the future adequacy of 

America’s Power Supply” [but we’re paying more!]

“…when hydro, wind and solar are competing to meet a 

change in demand, the market-clearing price tends to be 

driven toward zero. …In the United States, the missing 

money problem is made worse by policies that subsidize 

renewable power, which exist in 38 states.”

i.e. Net Metering
The WSJ, in a “Special Advertising Feature” 

22-Apr-2015



Opinion Page Lobbying

“But more problematic are 

hidden rate subsidies, the most 

significant of which is called net 

metering, which is available in 44 

states. Net metering allows solar-

system owners to offset on a 

one-for-one basis the energy they 

receive from the electric grid 

with the solar power they 

generate on their roof. While this 

might sound logical, it isn’t.”

Mr. Potts, a utility lawyer, is a partner and 

member of  the Energy Industry Team at the 

international law firm Foley & Lardner LLP.

The Hole in the Rooftop 
Solar-Panel Craze

WSJ: 17-May-2015



Renewable Policy Reversals

� A recent report from the North Carolina Clean 
Energy Technology Center finds that at least 16 
states are considering changes to their net 
metering policies

� West Virginia repealed the State’s RPS in Feb-15

� Last year, OH froze it’s RPS.

� Anti-RPS bills in CO, KS, OH, and OK



WI Utilities vs. Rooftop Solar
� “Wisconsin’s 18 MW of solar power represents only 

one-tenth of 1% of the state’s installed generation 

capacity. But the state’s utilities are joining those in 

sunnier climes in treating distributed solar as an 

existential threat.”

� “Environmental group Renew Wisconsin said the 

capacity charge would offset nearly 30% of a 

customer’s savings from solar.”

Utility Flat rate 

now

Proposed % change

Madison G&E $10.44 $19 +82%

Green Bay WI Pub Serv $10.40 $25 +140%

We Energies $9 $16 +75%

RTOInsider.com - October 26, 2014



California PUC Adds PV Charges
� Solar net-metering 

customers to pay hook-up 

fee of $75-150

� Also pay 2-3 cents/kWh for 

all power used from utility 

(including their PV output)

� Net-metering customer put 

on Time-of-Day rates

� Utilities had proposed 

monthly fees as well!

June 2015 Boys Who Cried, “Wolf!”

LA Times,  “State regulators propose 

new rooftop solar fees while rejecting 

utility plans”, 15-Dec-2015



Michigan May End Net-Metering

� Michigan Senate Bill SB 

438 would end net 

metering in Michigan.

� Customers would buy at 

retail rates, but sell at 

wholesale rates 

(~ 14¢ vs. 4¢) 

� 1,840 MI customers use 

net metering
� Opposed by TUSK (Tell Utilities 

Solar won’t be Killed)

� Supported by Detroit Regional Chamber 

of Commerce; utility co.s said nothing
Midwestenergynews, “‘David vs. Goliath’: 

Advocates speak out against proposed 

solar policy in Michigan” 19-Aug-2015



The Oil – Solar Policy Connection

� The perception of domestic fuel abundance lets 
many voters think solar and wind are a waste of 
money and unworthy of policy support.

� Just as solar and wind are rising to a scale that 
matters, the utilities are attempting to roll-back 
policies, and continue their hegemonic control.

� We still need to wean ourselves off oil. EVs and 
green power are the solution. Don’t stop now!



CONCLUSIONS



Oil Supply Summary

� Fracking technology has expanded US oil 
reserves by ~60 Gb and doubled US 
production, driving prices down by two-thirds, 
world-wide.

� Globally, ~350 Gb of tight oil could provide a 
10 year supply. We’ve averted a crisis, but still 
need a long-term plan.

� There are other, more expensive oil resources 
that could provide supply while driving prices 
back up, if we don’t use this time to transition 
our society off oil.



� PVs and EVs are approaching 1% of the global 
markets, but much more in some locations.

� PVs continue to drop in price and (with net 
metering and the federal tax credit) are now a 
good deal for millions of homeowners. This scale 
will drive prices lower, increasing sales, in a 
positive feedback loop. This fact is recognized 
and feared by electric utilities.

� Utilities are striking back with a public ad and 
lobbying campaign. Their target is not PV tax 
incentives; it’s net metering.

Solar and EV Summary
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