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Issue paper at

http://www.fao.org/docrep
/014/i12454¢e/12454e00.pdf
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Policy brief:
“The Case for
- Energy Smart

Food Systems” at
http://www.fao.org/docrep

/014/12456e/12456e00.pdf
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What is the FOOD-ENERGY problem?

 The global agri-food supply chain (from
“paddock-to-plate™) is heavily dependent on
fossil fuel inputs — both direct and indirect.

 The post-war Green Revolution for OECD
countries was largely based upon abundant
supplies of cheap energy.

e Current concerns are mounting over oil/gas/coal

agoryes ana related gareenno WoF-IW=lanl ons.
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Inputs may no longer be feasible.






Why is the problem complex?

« All agri-food systems depend upon energy
inputs regardless of scale.

« Scales of an agri-food system range from

»subsistence farmers growing food or fishing
for their own consumption,

»family units supplying local markets,
»small businesses employing a few staiff,
»large corporate companies supplying huge
supermarket chains across the world.
 They each have different energy use
priorities, but both low- and high-energy
systems can also use renewable energy.
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We fail to consume
around one third of
all food produced.

This wastes scarce
land, water and
energy resources.
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¥ Healthy food?
Obesity?




Food prices have recently become
strongly linked with oil/gas prices.
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Shares of energy in Agri-food supply chain
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from literature is
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B Retail preparation and cooking
B Processing and distribution

B Fizheries production

B Live=tock production

B Cropping production

High-GDP countries
~ 35 GJ/capitalyr.

Low-GDP countries
~ 8 GJ/capitalyr.

Around 32%o of the total global end-use energy
demand of ~300 EJ/yr is used for providing food.



What is the solution?
“Energy-Smart is Climate-Smart”

“Climate-Smart” Agriculture

Policies, Practices and Financing for Food Security, Adaptation and Mitigation

ISSUE PAPER




Making the agri-food supply chain
Energy-Smart and Climate-Smart is part of a
larger paradigm shift to “do more with less”

being promoted by FAO and partners as
“Save-and-Grow™

= “Making agriculture more

% productive and resilient will

= . demand better management of

¥4 - our natural resources — land,
-1 soil, water and energy.”
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Energy-Smart food:

Ensures energy inputs, from whatever sources, are
used more efficiently than at present along the
entire agri-food supply chain.

* Reduces the energy intensity (MJ / kg of food
product) of both direct and indirect energy inputs.

e Captures the renewable energy sources available
and uses them to displace fossil fuels.

 Improves access to modern energy services for
energy-poor subsistence farmers and fishers to
provide increased food supply and security.
Simultaneously enhances food security,
sustainable development, climate change mitigation,
and resilience and adaptation by reducing GHGs.



Shares of greenhouse gas emissions

Around 22% of total global GHG emissions
(~45 Gt CQ, lyr) arise from the agri-food chain.
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A low input agri-food /energy system

ENERGY FOR

Local building materials.
Steel, bricks for biogas plan

Heat from biogas

Food and feedstocks
to provide human and
animal work energy

ENERGY FROM

!J

Residues as soil conditioner

-§ = cost to land owner
+$ = revenue for landowner
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A high input agri-food/energy system

On-farm direct energy

substitution and savings

Export to end-use

-$ = cost against enterprise
+3% = revenue for enterprise
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Energy efficiency opportunities
are widespread throughout the
agri-food supply challip
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Indicative shares of NZ export
earnings
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On-farm and farm transport annual
total diesel demand in New Zealand,
1981...............
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On-farm annual total electricity
demand in New Zealand

ELECTFIICITY
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Energy use (kKWwh) per cow per season

n G

BYour Farm B Typical Farm OEnergy Efficient Farm

Example of output from the Meridian Energy dairy farm energy analysis programme.




Manage hot water systems

g0 71 Hotwater temperature
1 in cylinder

Electricity consumption of
60 - the heating element

S0

KVWh

D I I T T T ] T 1
12 2 4 B 8 10 12 2 4 B 8 10 12

Water flows

Time of day

Dairy Farm A. New 310 litre tank. Well insulated.
Hot water wash at 7am. Reheat to 78°C
Uses 20.5 kWh to heat the water.
4.8 kWh to keep it hot during the day.
Total: 25.3 kWh/day.



Manage hot water systems

90

60 KWh

30

0
12 2 4 6 8 10 12 2 4 6 8 10 12

Dairy Farm B. Old 240 litre tank. Poorly insulated.
Hot wash at 7am. Heater turned off till 6pm.
Uses 16.2 kWh to reheat water to 82°C.

12.7 kWh to keep the water hot overnight.
Total: 28.9 kWh / day.



Manage hot water: sys‘tems vy

wUse solar water heater and a time
(SWItCh to start back-up heatlng of
water around midnight.

Total: 10-16 kwWh/day i‘
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Renewable energy:
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DIStI' juted Energy =

Totara Valley Communlty
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Solar resources
e LOow winter resource

eNot corrected for shading
effects in the bottom of the

00:00

02:00

04:00

06:00

|
08:00 +——

10:00

12:00

14:00

valley
NNNNNC ARV
NNRRES S 7775
NN
AN
j \ ~J/ /’/
I
LA/ N
= NNV
7 BTN
/YOS A/ TN
A NN
WL SR

20:00

22:00

Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec

Jan

Wim?

W 650-700
H 600-650
H 550-600
E 500-550
0 450-500
0400-450
0350-400
0300-350
0250-300
0200-250
0150-200
0100-150
0 50-100
00-50



















3 : .M__ d I r_*
.... ..,.h,"._m. \ = :::;

' [ .

3

il =

_:_:__:_5__ A |

111 ’







Wind /hydrogen energy system

Turbine Pipe Fuel Cell 5:;;9:‘3;
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The problem is that the wind does not
always occur when the energy services are

needed
— so0 storage is required - in the pipe.
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The digital energy revolution

Low V
distribution
"’i Load demand

response control

Small
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Energy storage
integration

Renewables
integration

Electric vehidcle

integration

Other distributed
technologies
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What policies could help drive the

transition to Energy-Smart food?

A long-term view is needed to gain the paradigm
shift to Energy-Smart food systems.

 We need to get started in order to make gradual
and steady progress.

 Policies for supporting renewable energy uptake
are diverse but well understood.

 Policy formulation regarding energy and food
should be co-ordinated amongst government
ministries responsible for food, agriculture, energy,
health, transport, economic development and
environment.

« UN FAOQ is aiming to assist member countries to
address the food/energy/climate/water nexus.



gsummary—
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e are running out of time.....x
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