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Temperature anomaly relative to 1861-1880 (°C)

How much more Carbon can we release?

" by 2100.
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Global primary energy demand growth
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nergy = meals x climate change

Issue paper
available at

nttp: / /www.fao.org/docrep

1014/12454¢e/12454e00.paft



http://www.fao.org/docrep/014/i2454e/i2454e00.pdf
http://www.fao.org/docrep/014/i2454e/i2454e00.pdf

Shares of energy in Agri-food supply chain
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10% ~ 35 GJ/capitalyr.
0% .
Global High-GDP Low-GDP Low-GDP countries
countries countries ~ 8 GJ/capitalyr.

~95 EJlyr ~50 EJlyr  ~45 EJlyr
Around 32% of the total global end-use energy demand
of ~300 EJ/yr is used for providing food.
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Shares of greenhouse gas emissions

Around 22% of total global GHG emissions
lyr) arise from the agri-food chain.

(~45 Gt CO,

Global

~9.7

-equiv

Gt CO

High-GDP
countries

~3.3
Z2-equivalent

emissions

Low-GDP
countries

~b.4

B Retail preparation and cooking
B Processing and distribution

B Fizheries production

B Livestock production

W Cropping production

Carbon dioxide III.I:I2
B Methane III.H‘1
B HNitrous oxide N:__,D

High-GDP countries
~2.20t COZeq/capita/yr

Low-GDP countries
~1.16t COZeécapita/yr



= We fail to consume
1 around one third of all

.-.;,;- - food produced.
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ThIS wastes scarce
R L land, water and energy
resources.

If we reduced half of
this waste, could we
use more land for
biomass production?




A low input agrl _food /energy system
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A low input agri-food /energy system

ENERGY FOR

Local building materials.
Steel, bricks for biogas plan

ENERGY FROM

!.J

Residues as soil conditioner

Heat from biogas

- § = cost to land owner

Food and feedstocks + § = revenue for landowner

to provide human and
animal work enerqy
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A high imput agri-food /energy system
|

ENERGY FROM

On-farm directene
substitution and savings

-l

Export to end-use
+$

-$ = cost against enterprise,
+$ = revenue for enterprise

Direct ene
ouﬁmﬂén and uv|ngo'



Energy- smart is Climate-sma
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Rotor Diameter in meters

Renewable energy technologies continue to
evolve e.g. wind turbine technologies.

The 1980's The 1990's 2000 & Beyond
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Future options for off-shore developments

Land-based Shallow Water
Technology Technology

Transitional Depth
Technology

Deepwater Floating
Technology
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Smart-grids — a pos
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sible game changer?

Micro-CHP
system



The digital energy revolution

Low V
distribution
"i Load demand

response control

Energy storage
integration
Large power High V

Renewables
integration

Electric vehicle
integration

Other distributed
technologies

----------







BAU global transport demand projections
compared with 2010 baseline (from 600 scenarios)
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GHG reduction potential for all transport by reducing
fuel carbon intensity and vehicle efficiency.
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Global transport emissions ~22% CO,

Modal choice

"Urban form design.ﬁ’
Roading / airports /
rallways / ports.

Behavioural choice
between modes:
speed / comfort /

.cost / convenience./

Total annual GHG emissions =z

Fuel carbon

intensity

19co

284

IMJ)

Diesel
Gasoline
CNG

LPG
Biofuels
Electricity
Hydrogen

/

Modal shares

Energy

intensity
(MJ I pkm)
(MJ /tkm)

{ight duty vehicles“
Heavy duty vehicles
2- and J-wheelers
Train /bus /aircraft
Waterbourne craft
Occupancy rate

\Cycling / walking )

Fo . N
Number of journeys.

Journey distance.
Journey avoldance:

- combining tnps
- Internet shopping
-video conferencing

- tele-commuting.

zFueIs (Fuel C intensity * Energy intensity ﬂctlwty:-]
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Have we passed the age of “peak cars”?

:

18,000.00
younger people are using cars less:

- due to higher fuel costs

etter public transport
- or social networking?
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