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The long-term outlook for food and 

agriculture



Overview

1. The driving forces of the outlook

• Continuous population growth, but at a slower pace; rapid 
urbanization, aging, robust income growth

• Growing, but increasingly saturated food markets; high 

productivity growth, falling real prices

2. The outlook for the food markets

3. How does non-food (bioenergy) use affect 
the outlook for food and agriculture?

• The relative size of food and fuel markets 

• Possible price impacts and quantity shifts

4. Impacts on food security
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Food markets: drivers of the long-term outlook 

Continuous global population growth, but at a drastically slower pace
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Source: UN, World Population Assessment 2006



1. The main determinants

Source: UN, World Population Assessment 2006

Urbanization to accelerate 
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Food markets: drivers of the long-term outlook
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Per Capita income growth: robust growth in the near term, 

slow down after 2020
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Food markets: drivers of the long-term outlook



Overview

1. The driving forces of the outlook

• Continuous population growth, but at a slower 
pace; rapid urbanization, aging, robust income 
growth

• Growing, but increasingly saturated food markets; 

high productivity growth, falling real prices

2. The outlook for the food markets
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Food markets: Growing saturation of demand (calories)
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Food markets: Review and outlook to 2030
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Food markets: Shift towards more meat in developing 
countries, saturation in developed countries

T
h

e
  

O
u

tl
o

o
k
 t

o
 2

0
3
0
: 

T
h

e
 n

u
tr

ie
n

ts



Food markets: Review and outlook to 2030
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Overview

1. The driving forces of the outlook

• Continuous population growth, but at a slower pace; rapid 
urbanization, aging, robust income growth

• Growing, but increasingly saturated food markets; high 

productivity growth, falling real prices

2. The outlook for the food markets

3. How does bioenergy use currently affect the 
outlook for food and agriculture?

• The relative size of food and fuel markets 

• Possible price impacts and quantity shifts
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531020501Potential1

4.540.180.270.4520073Biodiesel7 (actual)

=1.5% of 
land

232006
Used for biofuels

(4730)27826140664188Total suitable 

95(37.7%)157(62.3%)25319732All sources (TPES)

406(58.8%)285(41.2%)69120302

232(50.2%)231(49.8%)46320042

Global photosynthesis: > 3000 EJ>>2000Theoretical potential

17712481222519901Technical potential

=2% of landEIA estimate for 203032.5 (57)2030

8504/58486581506
1997-99

Used for agricultureAgricultural land8

million haResources:

2.5(4.4)132.3(4.0)134.8(8.4)132030Use

16.540.580.481.0620063Ethanol7 (actual)Biofuels

32012801240020501

418491120042Actual useBiomass

>85020502

Worldnon-OECDOECDWorldYearPotential and actual useEnergy source:

million ha9Exajoule/a  [1018 Joule]/a

How big is the market for biofuels?
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Overview

1. The driving forces of the outlook

2. The food outlook

3. How does bioenergy use currently affect 
international agricultural markets and prices?

1. Floor price effects.

2. Tighter links, multi-market effects

3. Ceiling price effects.

4. Differential, non-uniform price changes across 
agricultural commodity markets.

5. Shrinking quality premia!?

6. Subsidies and lack of market integration
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Crude oil prices  above US$ 60/bbl drive  prices for rapeseed 

oil
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Parity prices: Petrol–Crude oil – Ethanol
Various feedstocks and farming/production systems
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Josef Schmidhuber (2005)

BTL: Synfuel/Sunfuel



Parity prices for cassava
Top technology, mega plant proposed by Thai Oil 
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Cassava, Thailand, top technology

1. Capital costs : 

Factory: 2 million l/d, 200 million US$

15% capital costs (7.5% interest, 7.5% depreciation)

2. Feedstock  and convers ion costs

713 baht/t cassava farm gate price

15 % transportation costs farm-factory

20% conversion costs, variable

x-rate 0.025 $US/baht

167 l/t cassava

713 (2000-02)

1160

Source: own calculations based on EIA, IEA, FAO data. J. Schmidhuber (2005)

Price effect 3: Ceiling price effect
T

h
e
 c

o
m

p
e
ti

ti
v
e
n

e
s
s



Price effect 4: Energy/protein differentiation

0.349 EJ0.167 EJ0.282 EJ0.087 EJ0.195 EJCorresponding
energy [biofuels]

-2.0-2.1-0.4-0.4+0.0Poultry

+0.4+0.4+0.2+0.2+0.0Beef

+1.4+1.1+1.2+1.0+0.5Rice

+2.0+1.8+0.9+0.6+0.4Wheat

-7.6-8.1-1.2-1.2+0.4Protein 

+7.8+7.6+0.2+0.2+0.3Vegetable oils

+4.2+4.0+3.4+2.8+0.4Maize

+13.8+2.3+11.3+1.1+9.8Sugar

… used for biofuels
would change international prices (percent) in the long-run by :

Commodity

Sugar, Maize 
and      

Soybeans

Soybeans and 
Maize

Sugar and
Maize

MaizeSugar

An additional 10 million tonnes of …

Source: @2030 simulation results (2005)
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Crude oil prices above US$ 60/bbl is driving prices for 

vegetable oils, biodiesel shrinks quality premia
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P,S, 
EP-EQ

T, t

Subsidies

Lack of market integration

Maize, US

Sugar, BRA

Energy prices

Growing market integration should take competitive 
feedstocks to their energy price equivalent, subsidies 
can keep them above that level

Price effect No.6: Distortions through subsidies and protection
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Data: Nybot and EIA, J. Schmidhuber (2007)
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Oil and sugar - have they lost the track for good?
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• support policies 

& protection

• sugar glut

• ethanol 
saturation

• etc.

Policy distortions can affect floor price effect significantly



How strong is the impact of policy distortions?

tUS

tEU-40%
tEU

Tariffs, prices and production costs for ethanol

0

0.1

0.2

0.3

0.4

0.5

0.6

W
h

e
a

t

M
a

iz
e
  

S
u

g
a

r 
b

e
e

t

S
u

g
a

r 
c

a
n

e

M
a

iz
e
  

EU BRA US

€
/l

P-cost

CIF US

CIF EU

FOB BRA

MP US Ct/l

MP EU

tEU
tUS



Impacts of EU and US ethanol policy reforms (tariff & 
subsidy cuts) on international prices for:

Source: @2030 simulation results (JS/11/2007)

6.8-2.59.4-7.3-11.2-9.6LT

12.3-3.724.9-12.3-18.5-19.3STboth

5.1-1.46.3-3.9-9.1-5.9LT

9.6-2.318.8-6.3-15.9-11.2STUSA

1.3-0.92.9-2.3-0.5-3.7LT
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% change vis-à-vis 2007 baseline
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Data: Nybot and EIA, J. Schmidhuber (2007)
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Oil and sugar - the impact of policy EU and US reforms 
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Overview

1. The driving forces and the outlook for agricultural markets

2. The food outlook

3. How does bioenergy use affect international agricultural 
markets and prices?

1. A new paradigm for global agriculture? 

2. Floor price effects.

3. Tighter links, multi-market effects

4. Ceiling price effects.

5. Differential, non-uniform price changes across agricultural 
commodity markets.

6. Shrinking quality premia?!

7. Subsidies and lack of market integration

4. Impacts on food security
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Availability

Access

Stability Utilization

Bioenergy can affect all four dimensions of food security
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International food security: Boom or bust for trade balances through 
an increased link between energy and food prices



Summary, Conclusions, Outlook

1. Potential: differentiate between theoretical, technical and economic 
potential

• Energy markets are “large” compared with agricultural markets; create 
(perfectly) elastic demand for competitive agricultural produce.

• Energy markets drive agricultural markets but not vice versa.
• In the long-run, bioenergy can become a noticeable contributor to 

transportation fuel supplies

2. Price and market effects
• Distinguish short-run from long-run!
• Floor price effect
• Price links tighten with rising energy prices
• Ceiling price effect
• Lower quality price premia, at least short-term
• Policy distortions can disrupt “energy pricing”
• Paradigm shift possible with an end to falling real prices, but neo-Malthusian 

scenarios are unwarranted.

3. Impacts on food security
• Food security: Winners and losers depending on the trade balance and net 

effects on energy and food prices: 
• Food availability likely to decline, access to food to improve? rural-urban shift 

in food security

� Bioenergy is good news for agriculture (but not necessarily for anything else)
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A drastic decline in real prices for food and agriculture
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