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Integrated modelling framework for assessment of
biofuel deployment strategies in Norway
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The transport sector accounts for 7 GtCO, direct emissions
In 2010, of which more than 70% come from road transport
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Future emission trends and peak warming
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Stringent mitigation results in less than 40% fossil fuel in 2100.
Many models yield 20-40% biofuels in the global transport sector
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IEA scenarios for bioenergy and biofuels
under the 2 °C target
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Policy context
Biofuel mandates in EU

Revised Renewable Energy Directive (RED Il, under discussion)

* Increase the share of advanced biofuels of fuels supplied in 2030

* Phase-out food crop-based biofuels from 2021

e To ban the use of biodiesel from all vegetable oils by 2030 and of palm oil biodiesel as early as 2021
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Policy context
Biofuel mandates in Norway

Biofuels targets from the National Transport Plan 2018-2029

N 2 D )

Biofuels in transport sector 7% 20%

Advanced biofuel share 25% 35% 4.5% 8%

Aviation biofuels 1% 30%
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World futures in the 21st century:
the Shared Socio-economic Pathways (SSPs)
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The demand for 2"d generation bioenergy crops can range
from less than 5,000 up to about 20,000 million ton per year
by 2100 under stringent climate mitigation objectives
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Bio-energy plays a critical role in all mitigation scenarios. The
SSPs allocate between 120 million ha (SSP1) and 1517 million ha
(SSP4) to ligno-cellulosic bioenergy crop in 2100

400

-400 -

-800 -
1500 -

million ha

500

-500

-1000 -,

12

Baseline (BAU)

2.5°C by 2100

1.5 °C by 2100

Competition for land
Land for bioenergy crops comes
at the expense of other natural

sdoin paaq/poo4

1000 -

500+

land (SSP4), unprotected forests
(SSP3), land for food and feed
crops (SSP2, SSP4 and SSP5) and

pasture land (SSP2, SSP4 and
SSP5)

o
o
< <
7 8" o T
L] o4 Py
- o ° | ‘A v
\u
o B a
o
a
)
m
5
= @
v g
o
o e
° S
Y
A 4 ° B
_..--ﬂﬂz | & n
——e 3 S vo =
CEl
—— g 2
a
i /OAD N o v
a4 o5 \oo ~— 90%
LA s —
£
f = \ a
o o
a
H
v
T T L L] T L L L L
Qo © W 9 w 9 Q © W 9o n Q © W Qo w 9
© oS o » K S © © o m N~ O ©® © o W ~ O
o O 8 9© 9o = o O O 9 9 o @ © O 9O 9O =
- & & &N & - & & & § o - ®© &N & & o
Year
Scenario SSP1 mmm= SSP2 === SSP3 SSP4 == SSP5

Popp, A., et al. (2017). "Land-use futures in the shared socio-economic
pathways." Global Environmental Change 42: 331-345.

@ NTNU




Not only Carbon: Land management and land use changes
can affect the climate system through many complex
mechanisms

Biogeochemical effects:
2D - CO, and other GHGs
- Biogenic VOCs

Biogeophysical effects:
- Surface albedo

- Evapotranspiration

- Surface roughness

[ meflected light

[] Thermal emission
|:I Latent heat flux
A sensible heat flux

Figure from: Zhao, K. and R. B. Jackson (2014). Ecological Monographs 84(2): 329-353.
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Climate impacts of LUCs from large-scale
biofuel deployment
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Expansion Intensification Difference in surface temperature (°C) between biofuels

and no-biofuel scenarios
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Key Scientific Challenaes

Land/Climate interactions associated with large-scale biofuel production
remain largely unexplored, especially when it comes to regional climate

Technological improvements still needed
Reconcile sectorial studies with large projections in IAMs
Links to ecosystem services, food security, land degradation, desertification
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Integrated modelling framework for assessment of large-
scale biofuel deployment in Norway
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