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O Developing countries

B Developed countries
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What role for organic agriculture?
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Research Question: to what extent would a large scale conversion to organic
agriculture meet demands for a more productive agriculture with lower GHGs?
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Environmental
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. Farm Business Survey data, 200 organic
Construction of farms in total

farm types

Farm Business Survey

NDICEA modelling for 16 soil / rainfall
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Resources Institute and Defra datasets
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Crop production impacts 100% organic England and Wales
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Smith et al (2018) Land Use Policy doi: 10.1016/j.landusepol.2018.02.035
Smith et al (2019) Nature Communications doi: 10.1038/s41467-019-12622-7
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Livestock production impacts 100% organic England and Wales

B Conventional production M Conventional numbers

I Organic production Organic numbers
Production (Mt yr?) Numbers (head x 108 yr?)
0.8 1.8
0.7 - 1.6
0.6 - 14
1.2
0.5 —
1.0
0.4 -
0.8
0.3 -
0.6
0.2 T g 0.4
0.1 - I 0.2
00 T T T T T T 00
Sheep** Beef Pigs Poultry -  Poultry -  Dairy****

layers***  meat***

Smith et al (2018) Land Use Policy doi: 10.1016/j.landusepol.2018.02.035
Smith et al (2019) Nature Communications doi: 10.1038/s41467-019-12622-7

. Royal

Agricultural
RH University



Output by Public Health England’s “Eatwell Plate” Group: HES SAT WELL "d'-“h“h ’
. A guide to the right balance
% food energy output under organic management compared o the v man od group
to 2010 non-organic baseline
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Environmental

Impact
Assessment
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Environmental

GHGs per tonne of product - crops
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Environmental

Impact GHGs per tonne of product - livestock
Assessment
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Scaling up the impact of 100% organic

Assessed domestic
production impact

Assessed overseas impact

Environmental »
Assessed additional land

requirement under organic

Impact
Assessment

Calculation of CO, emissions
from cultivation of ‘new land’

Calculation of carbon
sequestration offset
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Greenhouse gas balance under 100% conversion to organic in England & Wales
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Environmental

Impact
Assessment

Food production implications
Animal and crop production & imports

» Under 100% organic, less grain (wheat, barley etc.)

* Much less oil seed production
 But “surplus grain” and oil seed meals fed to livestock
« Consequences

 Restricts poultry and pig production
* Much less impact on ruminants (cattle & sheep)

« Under 100% organic, existing imports from the Mediterranean basin and
tropics need more land
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Environmental

Impact
Assessment

Imported hectares - conventional and 100% organic
scenarios, crops plus livestock:
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Summary

* We assess the consequences for net GHG emissions of a 100%
shift to organic food production in England and Wales

« We predict major shortfalls in production of most agricultural
products

« Direct emissions are reduced with organic farming

« But when increased overseas land use to compensate for shortfalls
are factored in, net emissions are greater

« Enhanced solil carbon sequestration could offset only a small part of
the overseas emissions
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Food production implications
Animal and crop production & imports

* Feeding the nation with the current diet demands more Iand

with lower intensity production
* |s the current diet ideal?
 Move to Eatwell Plate

* 149% reduction in GHG emissions
 Reduced land use
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Williams et al. (2017) Assessing the environmental impacts of healthier diets. Final report to Defra on project FO0427
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Food production implications
National and global

* Meeting increasing demand to feed the word and meeting
GHG emission reduction targets is a challenge

 Extrapolating from the UK, 100% global organic without
dietary change seems unlikely to work

* Meeting UK (or global) nutritional targets with 100% organic
conversion is another worthy study, but not this one.
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Implications for the organic sector

» Organic-specific crop breeding
* Protein sources and production for organic livestock (primarily plant based but

alternative insect, algal approaches might also be appropriate)
* Food systems perspectives
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