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Energy Demand Simplified
Population, economic growth, and energy intensity

Global Energy Demand =
Population X
Per Capita Income X
Energy Demand / Dollar of Output

Source: Deutsche Bank
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World Population
Global population over 8 billion by 2030
The world
population
increased from 3
billion in 1959 to 6
billion by 1999, a
doubling that
occurred over 40
years.
The Census
Bureau's latest
projections imply
that population
growth will continue
into the 21st
century, although
more slowly, about
0.8%/yr 2000-2050
vs.
1.8%/yr 1950-2000.

Source: US Census Bureau, International Database, December 2009 update
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Per Capital Income
A rising trend in per capita income …could be USD18,000 by 2030
GDP/Capita (ppp weighted, real) USD
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Source: IMF, US Census Bureau, Deutsche Bank

Outlook
 Many academic studies put the long-term growth in global per capita income at about 2% per year.
 Growth in per capita income has accompanied the processes of urbanization, increased access to education,
improved health care, longer life expectancies, and improvements in economic, legal, and social institutions.
 Although most nations in the world have policies to reduce population growth rates, virtually every nation seeks
to achieve rapid growth in per capita income
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Energy Intensity
Less energy needed to generate GDP …but per capita use giving mixed signals
Energy intensity
tends to decline
over time as a
function of
underlying
efficiency gains and
the transition to a
more service-based
economy.
The long term trend
in intensity has
been -1.3%/yr.
Government
policies can play a
crucial role in how
energy intensity
changes.
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Source: BP, IMF, US Census Bureau, Deutsche Bank

Outlook
 As described by BP, energy intensity measures the amount of energy used to generate a unit of economic
output (dividing energy consumption by a measure of economic activity, such as GDP).
 BP observes that energy intensity is not the same as energy efficiency: changes in energy intensity are the
product of changes in both the efficiency of energy consuming equipment and the structure of economic output.
Energy intensity varies from country to country and over time. Higher levels of energy intensity are often found
in emerging economies.
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US Oil Demand May Have Already Peaked
US oil intensity (oil used per unit of GDP)
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Outlook
 US oil intensity has been declining at about 2% per year, but we believe that is accelerating toward an annual
drop of 2.5-3.0% per year.
 If GDP growth averages only 2.5% per year (a typical long-term estimate), US oil demand will not grow.
Source: DOE/EIA, IMF, DB Global Markets Research
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Long Term World Oil Demand Still Grows

One third of the
world’s population
is just entering the
middle class and
want the oilconsuming lifestyle
that goes with that.

Per Capita Oil Consumption Relative to GDP
3.0
Oil consumption per capita (gallons per day)
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Adam Sieminski (202) 662-1624

April 2010

6

Timing the Next Recession
Relationship between Fed rate increases and following economic downturn
The duration of every
US expansion since
1954 has been
directly proportional
to the amount of time
it takes the US
Federal Reserve to
start tightening
monetary policy after
a recession.

Outlook
 Although it has not been officially declared yet, the latest recession appears to have ended in June 2009.
According to our US Economics Team, the Fed will embark on a new monetary tightening cycle in Aug-2010.
 Based on our calculations, this would imply the next US recession will begin in November 2012, which would
represent one of the shortest economic expansions in the last 55 years.
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World Economic Growth

World economy had a strong growth plateau near 5%/year over 2004-2007 period
8
Was the 1973-74
oil crises really a
demand shock?
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Source: IMF World Economic Outlook Database, DB Global Markets Research
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Can Oil Prices Be Too High or Too Low?
Oil’s share of world GDP (nominal oil price x demand volume / nominal GDP
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Source: US DOE/EIA, IMF, DB Global Markets Research

Outlook
 At 5-6% of global GDP, oil absorbs too much income -- and provides too much incentive for substitutes.
 At 1-2% of global GDP, end use demand grows rapidly and upstream investment does not.
 The “sweet-spot” appears to be somewhere near 3-4% - which translates into a current WTI price near $70/bbl.
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Oil Demand Growth as a Function of GDP Growth
World Total Oil Consumption Relative to Real Global GDP
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Outlook
 Assuming that the 1980-2009 historical relationship continues, world economic growth of 4.1% should translate
into a 1.7% rise in oil demand. On a base of 84.9mmb/d of demand in 2009, this amounts to circa 1.4mmb/d of
oil demand growth in 2010.
 Examining the major forecast assumptions of the DOE/EIA,IEA, and OPEC against our own, we note that if the
EIA were using our macro demand model, the EIA's 2.7% GDP growth would generate only 0.5mmb/d of oil
demand growth, bringing their absolute forecast more in line with OPEC’s view that oil demand will only rise by
circa 0.8mmb/d in 2010 than either the IEA or DB forecasts which use higher GDP assumptions.
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Oil and GDP in the Non-OECD Countries
Non OECD oil
demand in 2009
averaged about
39.5 mmb/d.

Developing Region Oil Consumption Relative to Regional Real Global GDP
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GDP growth in the
non-OECD region
should be about 6%
in 2010.

y = 0.75x - 1.03
2
R = 0.56
2007

4.5
% Change in Oil Use

The regression
equation implies
about 3.5% oil
demand growth, or
circa 1.4 mmb/d in
the non-OECD
nations in 2010.
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Source: IEA, IMF, DB Global Markets Research
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Appendix 1 – Disclosures and Certification
Important Disclosures
Additional information available upon request
For disclosures pertaining to recommendations or estimates made on a security mentioned in
this report, please see the most recently published company report or visit our global
disclosure look-up page on our website at
http://gm.db.com/ger/disclosure/DisclosureDirectory.eqsr.

Analyst Certification
The views expressed in this report accurately reflect the personal views of the undersigned lead
analyst. In addition, the undersigned lead analyst has not and will not receive any compensation for
providing a specific recommendation or view in this report.
Adam Sieminski
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Appendix 1 – Disclosures and Risks
Country-Specific Disclosures
Australia: This research, and any access to it, is intended only for "wholesale clients" within the meaning of the Australian
Corporations Act.
EU countries: Disclosures relating to our obligations under MiFiD can be found at
http://globalmarkets.db.com/riskdisclosures.
Japan: Disclosures under the Financial Instruments and Exchange Law: Company name - Deutsche Securities Inc.
Registration number - Registered as a financial instruments dealer by the Head of the Kanto Local Finance Bureau (Kinsho)
No. 117. Member of associations: JSDA, The Financial Futures Association of Japan. Commissions and risks involved in
stock transactions - for stock transactions, we charge stock commissions and consumption tax by multiplying the transaction
amount by the commission rate agreed with each customer. Stock transactions can lead to losses as a result of share price
fluctuations and other factors. Transactions in foreign stocks can lead to additional losses stemming from foreign exchange
fluctuations.
New Zealand: This research is not intended for, and should not be given to, "members of the public" within the meaning of
the New Zealand Securities Market Act 1988.
Russia: This information, interpretation and opinions submitted herein are not in the context of, and do not constitute, any
appraisal or evaluation activity requiring a license in the Russian Federation.
Risks to Fixed Income Positions
Macroeconomic fluctuations often account for most of the risks associated with exposures to instruments that promise to pay
fixed or variable interest rates. For an investor that is long fixed rate instruments (thus receiving these cash flows), increases
in interest rates naturally lift the discount factors applied to the expected cash flows and thus cause a loss. The longer the
maturity of a certain cash flow and the higher the move in the discount factor, the higher will be the loss. Upside surprises in
inflation, fiscal funding needs, and FX depreciation rates are among the most common adverse macroeconomic shocks to
receivers. But counterparty exposure, issuer creditworthiness, client segmentation, regulation (including changes in assets
holding limits for different types of investors), changes in tax policies, currency convertibility (which may constrain currency
conversion, repatriation of profits and/or the liquidation of positions), and settlement issues related to local clearing houses
are also important risk factors to be considered. The sensitivity of fixed income instruments to macroeconomic shocks may
be mitigated by indexing the contracted cash flows to inflation, to FX depreciation, or to specified interest rates – these are
common in emerging markets. It is important to note that the index fixings may -- by construction -- lag or mis-measure the
actual move in the underlying variables they are intended to track. The choice of the proper fixing (or metric) is particularly
important in swaps markets, where floating coupon rates (i.e., coupons indexed to a typically short-dated interest rate
reference index) are exchanged for fixed coupons. It is also important to acknowledge that funding in a currency that differs
from the currency in which the coupons to be received are denominated carries FX risk. Naturally, options on swaps
(swaptions) also bear the risks typical to options in addition to the risks related to rates movements.
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Appendix 1 – Global Disclaimer
Global Disclaimer
Investing in and/or trading commodities involves significant risk and may not be suitable for everyone. Participants in
commodities transactions may incur risks from several factors, including changes in supply and demand of the commodity
that can lead to large fluctuations in price. The use of leverage magnifies this risk. Readers must make their own investing
and trading decisions using their own independent advisors as they believe necessary and based upon their specific
objectives and financial situation. Past performance is not necessarily indicative of future results. Deutsche Bank makes no
representation as to the accuracy or completeness of the information in this report. Target prices are inherently imprecise
and a product of the analysts judgment. Deutsche Bank may buy or sell proprietary positions based on information contained
in this report. Deutsche Bank has no obligation to update, modify or amend this report or to otherwise notify a reader thereof.
This report is provided for information purposes only. It is not to be construed as an offer to buy or sell any financial
instruments or to participate in any particular trading strategy.
Unless governing law provides otherwise, all transactions should be executed through the Deutsche Bank entity in the
investor’s home jurisdiction . In the U.S. this report is approved and/or distributed by Deutsche Bank Securities Inc., a
member of the NYSE, the NASD, NFA and SIPC. In Germany this report is approved and/or communicated by Deutsche
Bank AG Frankfurt authorised by Bundesanstalt für Finanzdienstleistungsaufsicht. In the United Kingdom this report is
approved and/or communicated by Deutsche Bank AG London, a member of the London Stock Exchange and regulated by
the Financial Services Authority for the conduct of investment business in the UK and authorised by Bundesanstalt für
Finanzdienstleistungsaufsicht (BaFin). This report is distributed in Hong Kong by Deutsche Bank AG, Hong Kong Branch, in
Korea by Deutsche Securities Korea Co. and in Singapore by Deutsche Bank AG, Singapore Branch. In Japan this report is
approved and/or distributed by Deutsche Securities Inc. This report may not be reproduced, distributed or published by any
person for any purpose without Deutsche Bank's prior written consent. Please cite source when quoting.
Copyright © 2010 Deutsche Bank AG
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