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Food, feed and fuel takeaways

• Recent rise in agriculture prices likely represents a structural increase in 
prices, much like we have seen in energy and metals

• Food, feed and fuel demand are creating an acceleration in trend demand 
growth for agriculture commodities 

• Reliance on domestic crops for biofuel supply will stress resources

• Biofuels create bushel-to-barrel convergence

• Corn today, soybeans tomorrow

• Rising wealth in the BRICs provides stable support for livestock

• European biodiesel outlook is much stronger than the US ethanol outlook

• High-cost biofuels are not likely to lead to lower energy prices

• Biofuels will likely put downward pressure on long-term gasoline margins, but 
not diesel
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Source: Goldman Sachs Commodities Research.

Food, feed and fuel demand creates structurally 
higher long-term prices

3 month 6 month 12 month 5 year

Food (agriculture)
Corn CBOT cent/bu 410 425 450 475 500
Soybeans CBOT cent/bu 788 750 800 800 1000
Wheat CBOT cent/bu 467 475 475 500 600
Sugar NYBOT cent/lb 10.2 10.0 10.0 11.5 13.0
Feed (livestock)
Live cattle NYBOT cent/lb 98 100 100 95 100
Feeder cattle NYBOT cent/lb 105 100 100 105 110
Fuel (energy)
Ethanol CBOT $/gallon 2.30 2.37 2.27 2.24 2.20
Biodiesel Platts $/mt 872 1008 1021 1022 990

Forecasts
As of 

03/22/07UnitSource
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Source: FAO, USDA and Goldman Sachs Commodities Research.

Food demand is stable, feed demand is rising, and 
fuel demand is exploding
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Source: USDA and Goldman Sachs Commodities Research.

Food, feed and fuel use has led to an increase in the 
trend demand growth for agricultural commodities
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Source: FAO, USDA and Goldman Sachs Commodities Research.

Strong demand will require a substantial increase in 
acreage, which has been virtually unchanged for 
decades

Index 1960 = 100
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ahead will create a need for substantial acreage 
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Feed demand is driven by an emerging 
middle class in the emerging markets
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Source: FAO and Goldman Sachs Commodities Research.

China, India and Brazil have strong protein 
consumption growth potential

Vertical axis: protein consumption per capita, kg; Horizontal axis: real GDP per capita, 2000 $
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Feed demand impacts the corn and soybean 
markets the most, particularly soybeans

Source: USDA and Goldman Sachs Commodities Research.
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A majority of meat production is now located in 
countries that practice and soybean meal feed

Million metric tons of beef, pork and poultry production 



Goldman Sachs Global Investment Research 10

The leverage of the meat market to the grains 
market is significant, particularly cattle

Source: Chicago Mercantile Exchange (CME), USDA and  Goldman Sachs Commodities Research.

Cattle Hog Chicken Fish
Grains requried per gram of animal weight gain 8.3 3.1 2.0 1.5

Beef Pork Poultry Fish

Protein yield per gram of meat 0.17 0.14 0.18 0.20

Fat yield per gram of meat 0.23 0.35 0.15 0.03

Energy yield per gram of meat (kcal) 2.78 3.76 2.13 1.16

Beef Pork Poultry Fish

Grains required per kcal of energy provision to human 2.99 0.82 0.94 1.29

Feed Efficiency (gram)

Meat Efficiency (gram)

Feed to Meat Ratio



Fuel demand is driven by government policy and trade 
barriers
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Biofuels, though policy driven, are becoming an 
important part of the alternative energy mix

Source: IEA, DOE  and Goldman Sachs Commodities Research.

Thousands b/d 

2006 2015 2030*

Synthetic Crude Oils 1,308 2,600 5,550
Oil Sands (Tar Sands in Canada) 660 1,900 3,000
Extra Heavy Oil (Orinoco Belt in Venezuela) 648 700 2,500
Shale Oil 0 0 50

Renewable Fuels 846 2,225 3,500
Ethanol 733 1,650 3,000
Biodiesel 113 575 500

Synthetic Fuels 233 535 2,950
Coal-to-Liquids (CTL) 160 210 1,800
Gas-to-Liquids (GTL) 73 325 1,100
Biomass-to-Liquids (BTL) 0 0 50

Total Alternative Fuels 2,387 5,360 12,000
  As a share of global market 2.8% 5.5% 10.6%

* 2030 forecasts are from DOE and IEA
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We expect global biofuel output to more than 
double in the next few years…

Source: USDA and Goldman Sachs Commodities Research estimates.
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… dramatically increasing the need for land given 
the preference for indigenous feedstocks

Source: USDA and Goldman Sachs Commodities Research estimates.
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Land will likely be in shortage in key biofuel
regions

Source: USDA and Goldman Sachs Commodities Research estimates.
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Source: Goldman Sachs Commodities Research.

Sugarcane and jatropha are the most efficient 
biofuel feedstocks

Land Use Energy Use Countries Production
(gal/acre) (output/input) w/o Subsidy w/ Subsidy Using the Input By Product

Sugar-based Ethanol
Sugar Cane 734 8.3 $45 n/a Brazil, Lat. America Raw Sugar, Power
Sugar Beets 715 1.5 $100 $22 France Raw Sugar

Grain-based Ethanol
Corn 394 1.4 $83 $62 US, Canada, China DDGS Feed
Sorghum 374 $79 n/a India Animal Feed
Wheat 243 1.1 $125 $46 Europe DGGS Feed

Biodiesel
Palm Oil 508 2.0 $41 n/a Phillipines Glycerine, Fertilizer
Jatropha 364 2.0 $43 n/a Africa, India Glycerine, Fertilizer
Rapeseed 145 2.5 $125 $75 Europe Glycerine, Meal
Soybean 60 2.8 $122 $80 US Glycerine, Meal

Next Generation
Cellulosic Ethanol* 1150 4.0 $305 $284 N. America, Europe Energy

* These estimates are based on the DOE pilot programs, the economics of a true commercial scale cellulosic plant are not yet know, but could differ from these projections.

Breakeven prices, Feb 2007 ($/bbl)Commodity Input



Goldman Sachs Global Investment Research 17

Biofuel-efficient crops, however, are concentrated 
in the southern hemisphere and protectionist trade 
barriers prevent global flows

Source: Goldman Sachs Commodities Research.

.
.

.
.

US: aiming to produce 7.5 
billion gallons of biofuels by 
2010. Current biodiesel tax 
relief of US$1.00/gallon. 
Ethanol tax relief of 
US$0.51/gallon. Import tariffs 
of US$54/gallon on ethanol. 
Major feedstock is corn. Further 
tax reductions on flex-fuel 
vehicles. 

Europe: Targeting biofuels to 
be 10% of transport fuels by 
2020. Tax relief ranges from 
€0.29/litre – 0.65/litre. Major 
product is biodiesel. Major 
feedstock is rapeseed. 

Brazil: Mandatory blending of 20% 
ethanol in all transport gasoline. No 
tax relief. Major feedstock is sugar 
cane. Mandatory 2% biodiesel
blending will take effect on Jan 1 
2008 and 5% blending in 2013. 
Guaranteed Government purchase 
of biodiesel from family run facilities. 
Exports commencing to Venezuela, 
Sweden. R&D JV with Japan. 

Philippines: 5% of ethanol 
blending within 2 years of the 
Biofuel Act that became effective 
in Oct 2006 and 10% within 4 
years. 1% of biodiesel blending 
within 3 months of the Act and 2% 
within 2 years. Major feedstock is 
coconut oil for biodiesel and 
sugarcane for ethanol.

France: Targeting 10% 
biofuels by 2010. Tax relief of 
€0.09/litre for biodiesel and 
€0.21/litre for ethanol. Import 
tariffs of 6.5% of purchase 
price. Major feedstocks are 
rapeseed and wheat (cereal 
crops). 

Germany: €0.27/litre tax relief 
for biodiesel. Mandatory 
blending system 2006/07 for 
biofuels. Major feedstocks are 
rapeseed oil, cereal crops. 
Import tariffs of €0.19/litre for 
ethanol imported into the EU. 

India: Mandatory blending of 
5% Jatropha oil in biodiesel 
increasing to 20% blend by 
2020. BP currently running a 
8,000ha trial on Jatropha 
performance. 

UK: Compulsory blending of 
5% biofuels by 2010. Current 
tax relief of £0.20/litre, likely to 
increase in 2008. Major 
feedstocks are rapeseed, 
wheat. 

Canada: 5% biofuels by 2010. 
Current ethanol subsidies 
between C$0.015/litre -
0.03/litre depending on blend 
percentage. Tax relief and 
additional incentives by 
province.  Mostly ethanol. 

China/Japan: targeting 15 
million tonnes of ethanol 
production and 5 million tonnes 
of biodiesel production by 
2020. Limited agricultural 
resources in Japan to generate 
significant biofuels production, 
but the country is in talks to 
import biofuels from Brazil and 
Philippines. 

Jatropha production

Sugarcane production
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Source: Goldman Sachs Commodities Research.

Bushel-to-barrel convergence: corn, sugar and 
gasoline are converging to the same energy 
equivalent levels
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GMO and CRP are not a magic bullets for supply 
growth
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We estimates that GM soybeans will reach 
saturation in the next few years

Source: USDA and Goldman Sachs Commodities Research estimates.

GM soybean acreage as a share  of global soybean acreage 
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GM corn acreage expansion may have greater 
scope, particularly if adopted by China and Brazil

Source: USDA and Goldman Sachs Commodities Research estimates.

GM corn acreage as a share of global corn acreage 
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US Conservation Reserve Program (CRP) only has 
about 7 million acres of land suitable for corn and 
soybeans

Source: FSA, USDA..

Acres 

Spring wheat growing 
region (MT, ND, SD)

8,417,443

Winter wheat growing 
region (KS, OK, TX, WA) 

9,975,897

Other
11,461,433

Corn and soybean growing 
region (IA, IL, IN, MN, NE, 

OH)
 6,911,001



Corn today, soybeans tomorrow
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Total corn and soybean acreage has not increased 
significantly since the 1970s
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Corn-to-soybean ratio is high, but not at record 
levels
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Controlling for weather, maximum crop rotation is 
near 6 million acres
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Source: USDA and Goldman Sachs Commodities Research.

In the US, corn supply growth needs to average over 
3% per year through 2015 to meet demand
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US corn balance remains very tight during the next 
crop year even with a 9 mln increase in acreage 
planted (which is 1.1X harvested acreage)

Bushels except where noted.

Source: USDA and Goldman Sachs Commodities Research.

GS USDA
2005/06 2006/07 2007/08 2007/08

Total demand 11655 12268 13106 13132
   Fuel demand 1636 2145 2789 3200
       Ethanol (mln gal) 4499 5900 7669 8800
   Feed demand 6537 6494 6659 6602
   Food demand 1344 1389 1395 1405
   Net export demand 2138 2239 2262 1925

Total supply 11508 11053 12916 12849
   Production 11111 10532 12239 12072
       Acreage (mln acre) 75.1 70.6 78.2 78.8
       Yield (bu/acre) 147.9 149.1 156.4 153.1
   DDGS supply 397 521 677 777

Inventory draw (-) -147 -1215 -190 -283
   Inventory 1967 752 562 468
   Days of coverage 63.8 23.4 16.5 13.8

Acreage gap (-) -1.0 -8.1 -3.0 -4.6
   Acreage demanded (mln acres) 76 79 196 199
   Acreage supplied (mln acres) 75 71 193 195

History
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Soybean inventories remain at historically high 
levels…

Source: USDA and Goldman Sachs Commodities Research.
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… but soybean inventories are likely to draw for 
the first time in years during the next crop year

• Soybeans have the most leverage to the BRICs feed demand story (see slide 
9)

• Biodiesel technologies that use soybeans are extremely land intensive, the 
least efficient food crop (see slides 14 and 16)

• GMO penetration is the greatest for soybeans suggesting there is not a lot of 
room left to improve the yields (see slide 20)

• Crop rotation from soybeans to corn will likely create shortages in the United 
States during the next crop year (see slide 26) 



Livestock implications: 
more cattle will likely be to pasture



Goldman Sachs Global Investment Research 32

Live cattle prices will likely trade at parity to 
feeder cattle prices

Source:  Goldman Sachs Commodities Research estimates.

Cents/lb

Source: Goldman Sachs Commodities Research estimates.

Significant upside risks to live cattle prices
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Biofuel and energy implications: 
the outlook for diesel remains very strong



Goldman Sachs Global Investment Research 34

Calculating the fair arbitrage value to the oil 
market for ethanol and biodiesel fuels

Source: Goldman Sachs Commodities Research. Source: Goldman Sachs Commodities Research .

Biodiesel fair arbitrage value to ultra low sulfur dieselEthanol fair arbitrage value to motor gasoline

Illustrative premium calculation based on German pricing

Conventional Fuel Value per Unit Ethanol
Motor Gasoline Ethanol (cpg) Premium/Discount

Energy Content (Btu/gal) 125,071 84,262 0.001 -60
Octane Number* (R+M/2) 87 115 2 56
Average RVP** (psi/gal) 11.0 18.0 -3 -21
Tax Credit (cent/gal) 0 51 n/a 51

Ethanol Premium to Motor Gasoline (cent/gal): 26

* The octane value is determined by the spread between gasolines grades, the value is 1% of the gasoline price.
** We use an average RVP level, but it varies considerably on a seasonal basis.

Attribute
Rotterdam Vegetable Oil Value per Unit Biodiesel

10 ppm Gasoil Biodiesel ($/MT) Premium/Discount
Energy Content (mBtu/MT)* 43,455 37,102 0.015 -228
Cetane Number** 42 57 0 0
Tax Credit ($/MT) 0 733 n/a 733
Biofuel Tax ($/MT)*** 0 -139 n/a -139

Biodiesel premium to 10 ppm Gasoil ($/MT): 366

* The energy differential is based upon the end-use pump price as the consumer price determines this discount.
** Europe is long cetane so its value is close to zero.
*** Biodiesel taxes in Germany are scheduled to increase to €0.45/l by 2012, making the subsidy zero.

Attribute

Illustrative premium calculation based on Chicago pricing
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US ethanol balance begins to ease in 2007

Source: IEA and  Goldman Sachs Commodities Research.

Thousand b/d

Source: CBOT, Platts and Goldman Sachs Commodities Research .

Actual premium of ethanol over gasoline still remains 
above fair value levels

US ethanol production is catching up with domestic
demand
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Biodiesel likely to become supply constrained by 
2008

Source: F.O. Licht, A.Lipw, USDA and Goldman Sachs Commodities 
Research.

Source: Platts, UFOP and Goldman Sachs Commodities Research.
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European biodiesel capacity constraint is likely
to become binding in late 2007 and early 2008
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EU-25 plus US market impact: ethanol supplies will 
likely meet 255% of Atlantic Basin gasoline 
demand growth

2005 2010 Growth in Energy Efficiency End-Use 2005 2010 Long-Run Growth Bio Share of 
Commodity Biofuels Biofuels Biofuels Input Loss Product Demand Demand Growth to 2010 Growth

Total Products 353 1174 821 -47 -168 606 35152 37572 1.3% 2420 25%
LPG 0 0 0 -9 0 -9 2826 2933 0.7% 107 -8%
Motor Gasoline 279 825 546 -4 -137 405 11633 11792 0.2% 159 255%
Jet Fuel 0 0 0 0 0 0 2790 3112 2.2% 322 0%
Diesel/Gasoil 74 349 275 -34 -31 210 9744 11488 3.3% 1744 12%
Residual Fuel Oil 0 0 0 0 0 0 2726 2560 -1.3% -166 0%
Other Petroleum 0 0 0 0 0 0 5433 5686 0.9% 253 0%
US Natural Gas (mmcf/d) -772 0 -772 60137 64785 1.5% 4648 -17%
EU Natural Gas (Bcm/y) -9 0 -9 547 619 2.5% 72 -13%

Biofuel Supply Biofuel Supply Losses Net Impact EU-25 plus US Market Impact

Source: Goldman Sachs Commodities Research .

In thousand b/d except where noted
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law, but are information and analysis not having product promotion as their main purpose and do not provide appraisal within the meaning of the Russian Law on Appraisal. 
Singapore: Further information on the covered companies referred to in this research may be obtained from Goldman Sachs (Singapore) Pte. (Company Number: 198602165W). 
United Kingdom: Persons who would be categorized as private customers in the United Kingdom, as such term is defined in the rules of the Financial Services Authority, should read 
this research in conjunction with prior Goldman Sachs research on the covered companies referred to herein and should refer to the risk warnings that have been sent to them by 
Goldman Sachs International. A copy of these risks warnings, and a glossary of certain financial terms used in this report, are available from Goldman Sachs International on request.

European Union: Disclosure information in relation to Article 4 (1) (d) and Article 6 (2) of the European Commission Directive 2003/126/EC is available at 
http://www.gs.com/client_services/global_investment_research/europeanpolicy.html
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Ratings, coverage groups and views and related definitions
Buy (B), Neutral (N), Sell (S) – Analysts recommend stocks as Buys or Sells for inclusion on various regional Investment Lists. Being assigned a Buy or Sell on an Investment List is 
determined by a stock’s return potential relative to its coverage group as described below.  Any stock not assigned as a Buy or a Sell on an Investment List is deemed Neutral. Each 
regional Investment Review Committee manages various regional Investment Lists to a global guideline of 25%-35% of stocks as Buy and 10%-15% of stocks as Sell; however, the 
distribution of Buys and Sells in any particular coverage group may vary as determined by the regional Investment Review Committee. Regional Conviction Buy and Sell lists represent 
investment recommendations focused on either the size of the potential return or the likelihood of the realization of the return.

Return potential represents the price differential between the current share price and the price target expected during the time horizon associated with the price target.  Price targets 
are required for all covered stocks. The return potential, price target and associated time horizon are stated in each report adding or reiterating an Investment List membership.

Coverage groups and views: A list of all stocks in each coverage group is available by primary analyst, stock and coverage group at http://www.gs.com/research/hedge.html. The 
analyst assigns one of the following coverage views  which represents the analyst’s investment outlook on the coverage group relative to the group’s historical fundamentals and/or 
valuation. Attractive (A). The investment outlook over the following 12 months is favorable relative to the coverage group's historical fundamentals and/or valuation. Neutral (N). The 
investment outlook over the following 12 months is neutral relative to the coverage group's historical fundamentals and/or valuation. Cautious (C). The investment outlook over the 
following 12 months is unfavorable relative to the coverage group's historical fundamentals and/or valuation.

Not Rated (NR). The investment rating and target price, if any, have been removed pursuant to Goldman Sachs policy when Goldman Sachs is acting in an advisory capacity in a 
merger or strategic transaction involving this company and in certain other circumstances. Rating Suspended (RS). Goldman Sachs Research has suspended the investment rating 
and price target, if any, for this stock, because there is not a sufficient fundamental basis for determining an investment rating or target. The previous investment rating and price target, 
if any, are no longer in effect for this stock and should not be relied upon. Coverage Suspended (CS). Goldman Sachs has suspended coverage of this company. Not Covered (NC).
Goldman Sachs does not cover this company. Not Available or Not Applicable (NA). The information is not available for display or is not applicable.  Not Meaningful (NM). The 
information is not meaningful and is therefore excluded.

Ratings, coverage views and related definitions prior to June 26, 2006
Our rating system requires that analysts rank order the stocks in their coverage groups and assign one of three investment ratings (see definitions below) within a ratings distribution 
guideline of no more than 25% of the stocks should be rated Outperform and no fewer than 10% rated Underperform. The analyst assigns one of three coverage views (see definitions 
below), which represents the analyst’s investment outlook on the coverage group relative to the group’s historical fundamentals and valuation. Each coverage group, listing all stocks 
covered in that group, is available by primary analyst, stock and coverage group at http://www.gs.com/research/hedge.html.

Definitions
Outperform (OP). We expect this stock to outperform the median total return for the analyst's coverage universe over the next 12 months. In-Line (IL). We expect this stock to perform 
in line with the median total return for the analyst's coverage universe over the next 12 months. Underperform (U). We expect this stock to underperform the median total return for the 
analyst's coverage universe over the next 12 months

Coverage views: Attractive (A). The investment outlook over the following 12 months is favorable relative to the coverage group's historical fundamentals and/or valuation. Neutral 
(N). The investment outlook over the following 12 months is neutral relative to the coverage group's historical fundamentals and/or valuation. Cautious (C). The investment outlook 
over the following 12 months is unfavorable relative to the coverage group's historical fundamentals and/or valuation.

Current Investment List (CIL). We expect stocks on this list to provide an absolute total return of approximately 15%-20% over the next 12 months. We only assign this designation to 
stocks rated Outperform. We require a 12-month price target for stocks with this designation. Each stock on the CIL will automatically come off the list after 90 days unless renewed 
by the covering analyst and the relevant Regional Investment Review Committee.
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Global product; distributing entities
The Global Investment Research Division of Goldman Sachs produces and distributes research products for clients of Goldman Sachs, and pursuant to certain contractual 
arrangements, on a global basis. Analysts based in Goldman Sachs offices around the world produce equity research on industries and companies, and research on macroeconomics, 
currencies, commodities and portfolio strategy.

This research is disseminated in Australia by Goldman Sachs JBWere Pty Ltd (ABN 21 006 797 897) on behalf of Goldman Sachs; in Canada by Goldman Sachs Canada Inc. 
regarding Canadian equities and by Goldman Sachs & Co. (all other research); in Germany by Goldman Sachs & Co. oHG; in Hong Kong by Goldman Sachs (Asia) L.L.C.; in India by 
Goldman Sachs (India) Securities Private Ltd.; in Japan by Goldman Sachs Japan Co., Ltd; in the Republic of Korea by Goldman Sachs (Asia) L.L.C., Seoul Branch; in New Zealand 
by Goldman Sachs JBWere (NZ) Limited on behalf of Goldman Sachs; in Singapore by Goldman Sachs (Singapore) Pte. (Company Number: 198602165W); and in the United States 
of America by Goldman, Sachs & Co. Goldman Sachs International has approved this research in connection with its distribution in the United Kingdom and European Union.

European Union: Goldman Sachs International, authorised and regulated by the Financial Services Authority, has approved this research in connection with its distribution in the 
European Union and United Kingdom; Goldman, Sachs & Co. oHG, regulated by the Bundesanstalt für Finanzdienstleistungsaufsicht, may also be distributing research in Germany

General disclosures in addition to specific disclosures required by certain jurisdictions
This research is for our clients only. Other than disclosures relating to Goldman Sachs, this research is based on current public information that we consider reliable, but we do not 
represent it is accurate or complete, and it should not be relied on as such. We seek to update our research as appropriate, but various regulations may prevent us from doing so. 
Other than some industry reports published on a periodic basis, the large majority of reports are published at irregular intervals as appropriate in the analyst’s judgment.

Goldman Sachs conducts a global full-service, integrated investment banking, investment management, and brokerage business. We have investment banking and other business 
relationships with a substantial percentage of the companies covered by our Global Investment Research Division. 

Our salespeople, traders, and other professionals may provide oral or written market commentary or trading strategies to our clients and our proprietary trading desks that reflect 
opinions that are contrary to the opinions expressed in this research. Our asset management area, our proprietary trading desks and investing businesses may make investment 
decisions that are inconsistent with the recommendations or views expressed in this research.

We and our affiliates, officers, directors, and employees, excluding equity analysts, will from time to time have long or short positions in, act as principal in, and buy or sell, the 
securities or derivatives (including options and warrants) thereof of covered companies referred to in this research.

This research is not an offer to sell or the solicitation of an offer to buy any security in any jurisdiction where such an offer or solicitation would be illegal. It does not constitute a 
personal recommendation or take into account the particular investment objectives, financial situations, or needs of individual clients. Clients should consider whether any advice or 
recommendation in this research is suitable for their particular circumstances and, if appropriate, seek professional advice, including tax advice. The price and value of the investments 
referred to in this research and the income from them may fluctuate. Past performance is not a guide to future performance, future returns are not guaranteed, and a loss of original 
capital may occur. Certain transactions, including those involving futures, options, and other derivatives, give rise to substantial risk and are not suitable for all investors. Current 
options disclosure documents are available from Goldman Sachs sales representatives or at http://theocc.com/publications/risks/riskstoc.pdf. Fluctuations in exchange rates could 
have adverse effects on the value or price of, or income derived from, certain investments.

Our research is disseminated primarily electronically, and, in some cases, in printed form. Electronic research is simultaneously available to all clients.

Disclosure information is also available at http://www.gs.com/research/hedge.html or from Research Compliance, One New York Plaza, New York, NY 10004.
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