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» Need and perspectives for bioenergy
» Food availability (projections)

» Yield gaps

» Yield improvement

» Crop matrix

» Multiple cropping

» Conclusion
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FAO 2050 food projections

Figure 1.1 Per capita food consumption (keal person/day)
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Land availability in 2050

» Suitable arable land for rainfed cultivation

Table 4.6 Land with rain-fed crop production potential (world; million ha)

Total land* 13295
of which in agricultural usc (19992001 1559
of which rain-fed land 1283
of which imgated land 278

Gross balance of land with rain-fed potential

Under forest 3736

Strictly protected land®** 638

Built-up Land 152

Net balance of land with rain-fid potential

il Source: N. Alexandratos and J. Bruinsma (2012) World agri
B2 T 1 towards 2030/2050: the 2012 revision. Rome: FAO
i
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Source: Lowenstein et al (1995). Cited in Langeveld et al.
The Biobased Economy. Earthscan, London
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Crop residues: IEA

» Residue availability is immense

» 6 billion tonnes of urban waste, of
which 1 billion biodegradable

v

Globally, 14 billion tonnes of manure
to be collected, 2.4 billion tonnes of
crop residues

v

Total availability can provide 49-62
of Exajoules

In 2050, 90 Exajoules will be
available at 2-3$/GJ

v

Source: Smith et al. (2015) Mobilisation of sustainable bioent
bionass i i i
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Figure 3.6 Maize: Ci of five productic s, Le. sub- ! availability of water,
nutrients, crop protection, ion and‘or dge, to the yield gap in different
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Biomass increase from less land
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More productive crops

Figure 16.5 Biomass production and use of barley and ethanol-corn in the USA
Soprcs:_ crop yields from FA'OSAT (2010-2013). DDGS yield calculated from literature

Data source; FAOSTAT (2016}

B Source: Langeveld et al. (2014) Outlook. In: Langeveld et
E_;%s%r Biofuel Cropping systems. Routledge, London

6/27/2016

Improved crop yields

» Yield improvement varies over time
More research basis of improvement
Improved soil management leads to enhanced input

efficiency
» Example: Cerrado (Brazil)

» Before: high acidity, aluminium toxicity, phosphorus

fixation

» After: no aluminium toxicity, high yields
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Increase multiple cropping

v

Multiple cropping: more
frequent harvesting

» Green revolution: reduction
of LGP (rice)

v

Recent examples
» China
» US, EU

v

Role of Climate change

v

Good for soils, fertilizer &
water efficiency
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Closing Multiple Cropping Gap
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Discussion and conclusion

» Bioenergy is important
» Food production projected to increase towards 2050

» Undernutrition and deforestation: dedicated policies
needed (enforcement!)

» Large area of suitable land available (grassland)
Improvement of land, water, nutrient productivity
» Major increase of biomass:
» Closing yield gaps
» Crop substitution
» Multiple cropping
» Grassland productivity
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Good land policy is lacking

Harvested Area Ratio in the Russian Federation since
1992

12

1.1

g | ¥=-00335x+ 67653 y=-0,0068% + 14,248

A’ = 0,9054 R = 0,6854

09

08

07

06

05

1990 1995 2000 2005 2010
[ +-1980°s = 2000°s — Linear (1990°s) — Linear (2000°s)

biopassi
reg!‘a'ﬁﬁ" 7

250
Pastul

200

150

100
Crop::

50

o
1998 1996

biomass
"?gﬁﬁﬁ‘

140
120
100

80

60
40
20

1994 1996 amse s EwE e AWV WS AV dvie  duat

USA Agricultural land (million ha) ke

Pasture
250 —a—asa = su
[

Crop 5oy y=062x-9962 ¥=0.79x- 13465
—_— e miom "oz
150
Crop area y=-128x+2742.8 y=-158x+ 3353
Past R*=0.50 R¥=086
100
—
50

o
1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014

Data source: FAOSTAT (2016)

Data source: FAOSTAT (2016)
Data source: FAOSTAT (2016)




200
- +0.20% per yr
—
Brazil Changes in land cover (mil .,
600
Forest D
200
S0 EU Changesin land cover .,
220 -
400
Agricultural area 50
200 o I

300
180

200
160

100
1984 100
120

2002

bionass
researd|

USA Land cover 1995- 2013 (min ha) tiiss-

0.19% nevv- Annual growth rates
from 2005t0 2013

——— erwodtturl s Forest

y=-0.90x + 1998.4
Forest R¥=097

y=0.46x- 760.72
Ri=1.00

2004 2006 2008 2010 012 2014

Data source: FAOSTAT (2016)

6/27/2016



