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Climate change, food and energy security

® climate change - never-ending media coverage?
warmer/wetter/more extreme events, looking
towards 2020 and 2050

® crazy oil prices and shaky energy security:
$140/bbl was higher than 1980

140

® atlast an end to declining food prices, due to.,
worldwide structural change, global demand -
and also new markets (biofuels/bioenergy)

Food prices
%o change year-on-year

® climate change, energy and food security are
converging to drive policy at international, national
and regional level — threat or opportunity?
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Why this is important for agriculture

® climate change A GHG emissions reductions policy at international
and national level (UK, USA now 80%)

® challenging EU and UK targets for renewable energy — for electricity,
transport fuels (and soon for heating)

Agriculture

® agriculture is part of the solution to a public
problem — NFU/CLA/AIC CC Task Force

Energy industries

® private sector also becoming an important
driver—-per ceil ved desxmanto
food and other products (PAS 2050)

® AD offers multiple environmental benefits

Manufacturing
and construction
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Our aspiration: every farmer could be an clean energy exporter

David Cousins, Farmers Weekly (27-Feb-09):
"If there are two things that were made for each other, it's farmers and
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renewable energy. Whether it's biofuels or anaerobic digestion,
wind turbines or biomass boilers, farmers have the land, the
buildings, the entrepreneurial skills and often the raw materials to
set up arenewable energy project.”
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f there are two things that were ‘%

Imadc for each other, it’s farmers |
and renewable energy. Whether

it’s biofuels or anaerobic digestion,
wind turbines or biomass boilers,
farmers have the land, the build-
ings, the entrepreneurial skills and
often the raw materials to set up a
renewable energy project.
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What Is anaerobic digestion?

» Dbacterial fermentation of organic material under controlled conditions with
minimal oxygen, in a closed digester vessel to produce biogas (methane/CO2)

» typically takes 20-60 days, depending upon temperature and configuration
» product biogas for electricity/heat, possible upgrade for transport or pipelining
» co-product digestate - potential value as fertiliser, needs market development
* manure/slurry, silage, food processing residues, waste food, sewage, etc.

Carbohydrates Sugars ; :
Carbonic acids

and alcohols

- Hydrogen Methane
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Carbon dioxide

Hydrogen

Carbon dioxide

Proteins |:> Amino acids Ammonia

Hydrolysis idogenesis Acetogenesis Methanogenesis
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NFU Policy on AD/biogas

« AD is about more than just diverting waste from landfill;
also a rural economic/diversification opportunity

 NFU does not wish to see every farm-based biogas
proposal | abell ed as *

 maximum benefit in terms of water quality
benefits and reducing GHG from livestock
farming (through optimal manure management)
will be achieved by rolling out a very large
number of farm-based AD systems distributed
around the country

e our , mod e s+ 10 faorpbasedAD *
plants by 2020
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Two likely models: on-farm and waste-licensed

« on-farm AD - manures and farm-based (silage) feedstocks, regulated
under low-risk environmental permitting, income from energy sales
only. Likely scale 1000-3000 m3, 150 kW-1.0 MWe. Smaller
projects need capital grant, soft loan or project development support

« waste-licensed AD — multiple organic
feedstocks, may still be based in rural
locations but different business model
(income from energy and gate fees).

Likely scale up to 10,000 m3, 0.5-5 MWe —
more profitable and
development lead time
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Regulators/planners must recognise a range of scales

1. Large single farm AD, supplying own farm-based inputs and land-
spreading (non-waste) digestate to own land

2.  Multi-farm cooperative or subcontracted AD operation, similar to
above but typically involving 3-4 farms within a locality, sharing
both 1T nputs and digestatewéagaf)

3. Centralised merchant AD facility; may receive manures/slurries
but also charging gate fees for wastes diverted from landfill (food
processing, local authority green waste). Stricter regulation of
digestate (QP, PAS 110)

4. Large MBT materials reclamation facility, accepting wide variety of
wastes and incorporating AD as part of a wider process. Suitable
for biomethane upgrading A pipeline or vehicle use
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NFU recommendations on AD/biogas

regulatory framework must not inadvertently act as barrier to AD
development at smaller, on-farm scale

urgent need to raise awareness of technology and waste/non-waste
permitting framework with local planners and communities

government ETF demonstration
programme a useful boost (June 09),
but only 5 projects funded. A missed
opportunity for project development
funding of wider range of smaller plants!
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Could micro-scale AD work in UK?

India and China — long experience of self-build systems (brick-lined pits)
but low yield, fugitive emissions and significant labour + O & M costs

NFU dialogue with IFAP -suchsmal-s cal e , hobby® di ge
be economic here - farmers everywhere need to receive GHG credits for
prowdlng Iow carbon energy services to rest of economy

a India — typical small rural
system with floating gas holder

China — more modern products now available A
for as little as £3000! (Puxin biogas)
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Farm-based AD Is not necessarily small!

Recently-commissioned AD plant on farm-only feedstocks (dairy slurry,
silage, wholecrop wheat) — NFU Vice President, Sussex

BiogasNord 1.0 MW — about 7000 m3

pre-mixers and one main tank inside one of the two tanks

= 4 . : TR ™
<', . wall ! \ ', 1 "‘-‘ A X

T Do 7 T R i A b .

isag i e bl

The NFU champlons Brmsh farmlng, and prowdes professmnal representanon and services to its farmer and grower members



i
1
E .
%
\ Fmos ==
D s /
e d N

e P
e .{‘n
»

b ‘.'( ‘J!.ﬁc, x‘.
- - 7 3 y o4
L e

Recent developments

 AD Task Group reported in July 2009 — agriculture and land
management well-represented — Implementation Plan now expected

« Environmental permitting (from April 2010) — limited role for
exemptions, but EA have listened to need for Standard Permits, for
on-farm AD, for larger AD and for digestate storage — this reassures
local communities and planners that on-farm AD is low-risk

 Double ROCs (since April 09) and FIT/RHI (April 2010, 2011) make
some on-farm AD (>450 kW) economically viable. German FIT
raises possibility of new smaller size class (~150 kW) for farm AD

 Concern that AD FIT tariffs do not reflect industry response to
consultation — conflict between DECC incentives and Defra policy
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Conclusions— NFU Vi si on f or

 Farm-based AD offers widespread environmental benefits — but
more sensitive economics requires careful incentives and removal of
barriers in order to deploy 1000 farm-based AD plants (500 MW) as
contribution to UK Renewable Energy Strategy

 Rural communities might also be served by 100+ larger waste-
licensed AD facilities (300 MW), possibly coupled to farm
businesses.

 Total of 6 TWh plus 6 TWh heat
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