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MAFFRA –
Multicomponent antibacterial feed additive for 

weaning piglets against intestinal diseases

• Gastro-intestinal infections in pigs reduce the 
welfare of the animals, increase the mortality 
and result in a high consumption of antibiotics, 
zinc and copper. 

• MAFFRA investigates the possibility of 
developing new plant-based remedies against 
gastro-intestinal problems in pigs.

• By mixing selected plant species with differing 
antibacterial mechanisms, the researchers 
expect to achieve an antibacterial cocktail 
effect that will make it more difficult for the 
bacteria to develop resistance. 



Agro-ecology
Diversity
Recycling

Healthy soil
Healthy crops

Healthy livestock
Healthy people

The four basic principles of organic agriculture
Endorsed by IFOAM, September 2005

Ecological and 
social justice Precaution

Technology 
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Respect tacit 
knowledgeImmunity and 

resilience

Sustainable
and efficient 
use of natural
capital

Synergies with ecosystems services

Fair Trade? 
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Objective:
The objective of the knowledge synthesis is 
• to collect and structure the existing knowledge on the 

– positive and negative contribution of organic farming, 
– its insufficiencies and development potential 
– in relation to public goods in Denmark



Public goods are:
• Goods or services that society wants its citizens to have 

access to, but which are normally not ”tradeable”, 
which means that the price and amount is not 
determined by the market, i.e, the good is

 Non-excludable and non rival: Everybody can enjoy 
or consume the good without reducing the amount 
available to others

 The good can be enjoyed/consumed without 
payment of it, but it is only free because others 
secure that the good is available.
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Det er som de rebusser vi gættede da vi var små ……. Jeg er ikke helt med???



The process:
• Kick-off meeting for the Knowledge synthesis 18 December 2014

• Stakeholder meeting 12 February 2015

• Christiansborg Conference  22 April 2015 w. short version

• Knowledge synthesis edition 
meeting with chapter coor-
dinators 13 May 2015

• Involvement of app. 65 
experts and scientists

• Publication of about 330 pgs. 
Knowledge synthesis report
November 2015
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Organic principles 
Organic rules =
minimum requirements

Organic production 
and processing

+ ÷
COMMON GOODS

Nature 
and Bio-
diversity

Environment

Human 
health and 

welfare

Animal health 
and welfare

Energy 
and 

climate

Rural 
development

Business 
and social 

innovations



Structure of public goods chapters:
 Formulation of the problems in relation to the public good
 General regulation and action plans in relation to the public 

good
 Organic principles and rules with relevance to the public 

good
 Overview of the scientifically documented contributions 

(positive and negative) to the pubic good.  
 Need for documentation, research, development and advice 

in order to increase the contribution of organic production to 
the public good 



More and ‘better’ arable 
weeds 

Hedges, roadsides, etc. are not 
affected by pesticides

Increased crop diversity on arable 
farms
More biodiversity favorable crops 
on cattle farms

The management of organic farms and their land use increase the 
biodiversity

More 
permanent 
pastures 
with low
yield

Organic
fertiliser
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Vel at mærke sammenlignet med konventionelt landbrug, og med nogle få undtagelser.Det er vigtigt at fastholde, at vi snakker om jordbrug. Danmark er Europamester i omdriftsarealer – 62 pct. af Danmarks areal er landbrug og 54% af landarealet er i omdrift. I et almindeligt dansk landskab som dette er der to slags naturhensyn, som supplerer hinanden: Alle, incl. økologerne, har et ansvar for de sårbare arter og deres levesteder. Sådan at vi lever op til målet om at stoppe tilbagegangen i biodiversitet inden 2020.  Det vi snakker mest om i dag, handler om ”hverdagsnaturen”, dvs. de almindelige arter og de funktioner, de varetager, både  til gavn for samfundet og til jordbrugets produktion. Her har vi i vidensyntesen set på bestøvning, skadedyrsbekæmpelse, samt opretholdelse af jordfrugtbarhed. Det her er velkendt for de fleste: de fleste positive effekter ses på omdriftsmarkerne og deres omgivelser.1. Reglerne (nemlig ingen pesticider) sikrer, at der er mere og “bedre” dvs. flere arter og flere blomstrende ukrudt på omdriftsmarkerne til gavn for faunaen.2. Reglerne (ingen pesticider) sikrer, at de marknære småbiotoper ikke er påvirkede af pesticider, dvs. der bliver flere plantearter og flere blomster på både urterne og selve hegnsplanterne. Igen til gavn for bestøvere og naturlige fjender. 3. Indirekte betyder kravet om ingen pesticider at de økologiske planteavlere har mere alsidig sædskifter, dvs. flere afgrøder, herunder flere proteinafgrøder, hvor mange blomstrer. Kvægbrugenes flerårige foderafgrøder er mere uforstyrrede til gavn for jordbundsorganismerne. Mindre arealer med raps (ingen mychorriza) og flere bælgplanter er hver især gunstige for jordbundsorganismerne Og så udgør udegående svin og fjerkræ nogle særlige afgrøder.   4. Statistikken viser også, at vedvarende græsmarker med lavt udbytte – og dermed et større potentiale for en alsidig flora – er overrepræsenteret på økologiske bedrifter1) flere bælgplanter, især kløver og proteinafgrøder til modenhed som  lupin og hestebønner, som alle udmærker sig ved at blomstre og dermed er gunstige for en række insekter, 2) flere flerårige foderafgrøder, som udmærker sig ved at være mere uforstyrrede end enårige afgrøder, 3) flere vedvarende græsarealer i klasserne ”meget lavt udbytte” og ”lavt udbytte”, som alle vides at give bedre muligheder for en rig græsmarksflora end velgødede marker, 4) mindre korn totalt, heraf mere vårsæd og mindre vintersæd, 5) mindre raps, og 6) udegående grise og fjerkræ som afgrøder i sædskiftet, der næsten kun findes på økologiske bedrifter. 



Biodiversity and organic farming
More species of birds, plants and useful
insects on organic farmland. 
More earthworms and a higher content of 
micro-organisms in the soil.

More bees and bee species in hedges along
organic fields
– and a lot more in landscapes with a higher
proportion of organic fields. 

International results



Bees, business and biodiversity: 
The road ahead is organic

• Therefore the theme is sector integration, i.e. to integrate
biodiversity more efficiently into policy areas within agriculture, 
forestry and fishery. 

• - In order to achive the goal, busíness and biodiversity need to start 
walking hand in hand all over the world. 

• Just as we have seen in Denmark w ith organic farming. 

2 December 2016 

Food & Environment minister, Esben Lunde Larsen says:



• Higher carbon sequestration (rootmass) and biological
activity from fungi and microbes – DK long term trials

• The organically treated soils are
– physically more stable, 
– biologically more active than conventional
– contained smaller amounts of soluble nutrients (DOK trials)

• Increased soil organic matter => soil captures and retains
more water in the crop root zone, also during torrential
rains. (Rodale Institute)

Organic Agriculture
and soil quality

Results from different 
long term experiments:
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Kun ringe forskel mellem dyrkningssystemer i rodbiomasse, og i nogle tilfælde højere rodbiomasse i økologisk end konventionel.Efterafgrøder og grøngødningsafgrøder (kløvergræs) øger den biologiske aktivitet i jorden og kulstoflagringen.Der var en mindre andel svampe i konventionel dyrket jord dyrket sammenlignet med økologiskJordens mikrobielle biomasse var højere ved økologisk end konventionel dyrkning



Organics’ 
contribution to 

the environment: 

Minimise the risk 
of pesticides in the 
ground water and 
in natural areas 
close to the fields

Contributes to 
the preservation 
of soil tilth by 
maintaining the 
organic matter 
in the soil

Contributes to 
the fulfilment of 
water plans by 
lower nitrogen 
emissions from 
areas with 
organic milk 
production



The challenges of organics:

Nitrogen leaching 
from areas under 
organic plant and pig 
production

Ammonia from the 
pig production

Low recirculation of 
nutrients from the 
surrounding society



Not Included: Pesticides!!

LCA of Danish organic and conventional products

g CO2 equivalents
per kg 
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Greenhouse gas emissions: Organic vs. conventional

Idea after Niggli et al.(2008)
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GHG organic vs. conventional

		

												Refereces

				Product		GHG emissions per kg product at farm gate				Ratio of organic to conventional

						(kg CO2 eq,/kg)

						CONVENTIONAL		ORGANIC

				MEAT

				Beef, UK		16		19.2		1.2		Williams et al, (2006)

				Suckler beef, live weight		13		11.1		0.9		Casey & Holden (2006)

				Beef, dairy cattle, Germany		4.8		3.1		0.6		Hirchfeld et al, (2009)

				Fattening bull, dairy, Germany		7.9		11		1.4		Hirchfeld et al, (2009)

				Pig meat, DK		2.7		2.5		0.9		Halberg et al, (2010)

				Pig meat, UK		6.4		5.8		0.9		Williams et al, (2006)

				Pig meat, Germany		2.72		1.7		0.6		Hirchfeld et al, (2009)

				Poultry, UK		4.6		6.9		1.5		Williams et al, (2006)

				Sheep, UK		17		10.2		0.6		Williams et al, (2006)

				Eggs, UK		5.5		7.2		1.3		Williams et al, (2006)

				DAIRY

				Milk, Germany		0.7		0.63		0.9		Hirchfeld et al, (2009)

				Milk, The Netherlands		1.4		1.5		1.1		Thomassen et al, (2008)

				Milk, UK		1.1		1.3		1.2		Williams et al, (2006)

				Milk, Sweden		1		0.9		0.9		Cederberg & Mattsson (2000)

				PLANT PRODUCTS

				Leeks, Belgium		0.094		0.044		0.5		De Backer et al (2009)

				Potatoes, UK		0.24		0.2		0.9		Williams et al, (2006)

				Carrot, DK		0.12		0.21		1.7		Halberg et al, (2006)

				Tomatoes, greenhouse, DK		3.45		4.96		1.4		Halberg et al, (2006)

				Oranges, Brazil		0.112		0.084		0.75		Knudsen et al. (submitted)

				Soybeans, China		0.263		0.156		0.59		Knudsen et al. (2010)

				Wheat, USA		0.28		0.24		0.8		Meisterling et al, (2009)

				Wheat, Germany		0.37		0.14		0.4		Hirchfeld et al, (2009)

				Bread wheat, UK		0.8		0.8		1		Williams et al, (2006)

				Wheat, DK		0.71		0.28		0.4		www,lcafood,dk (2003)

				Oilseed rape, UK		1.7		1.7		1		Williams et al, (2006)

				Rape seed, DK		1.51		0.95		0.6		www,lcafood,dk (2003)

				Winter barley, DK		0.62		0.32		0.5		www,lcafood,dk (2003)

				Spring barley, DK		0.65		0.4		0.6		www,lcafood,dk (2003)

				Oat, DK		0.57		0.39		0.7		www,lcafood,dk (2003)

				Rye, DK		0.72		0.62		0.9		www,lcafood,dk (2003)

																																28 i alt

																																18 studies organic lower than conventional

																																8 studies conventional lower than organic

																																2 studies organic same as conventional





GHG organic vs. conventional
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Comparative values of Emissons of Green House Gasses per kg product in organic and conventional production



Long-distance transport
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		Product		Country of origin and consumption		Primary transport mode		GHG emissions per kg product at RDCa (kg CO2 eq./kg)		% from transport of GHG emissions per kg product at RDCa		Reference

		MEAT

		Beef		Brazil to UK		Sea		32.15		1		Williams et al. (2008)

		Lamb		New Zealand to UK		Sea		11.56		6		Williams et al. (2008)

		Lamb		New Zealand to UK		Sea		0.69		18		Saunders et al. (2006)

		Poulty		Brazil to UK		Sea		2.57		15		Williams et al. (2008)

		FRUIT

		Apples		New Zealand to UK		Sea		0.87		72		Williams et al. (2008)

		Apples		Chile to UK		Sea		-		72		Sim et al. (2007)

		Apples		Brazil to UK		Sea		-		90		Sim et al. (2007)

		Apples		New Zealand to UK		Sea		0.19		68		Saunders et al. (2006)

		Strawberries		Spain to UK		Road		0.9		34		Williams et al. (2008)

		JUICE

		Organic orange juice		Brazil to Denmark		Sea / road		0.42		57		PAPER III:

												Knudsen et al. (submitted)

		VEGETABLES

		Potatoes		Israel to UK		Sea		0.48		47		Williams et al. (2008)

		Onions		New Zealand to UK		Sea		0.19		68		Saunders et al. (2006)

		Broccoli		Spain to UK		Road		0,6-1,2b		50-25b		Milà i Canals et al. (2008)

		Lettuce		Spain to UK		Road		0.6		70		Milà i Canals et al. (2008)

		Lettuce		Spain to UK		Road		0.45		43		Hospido et al. (2009)

		Lettuce		Uganda to UK		Air		10		98		Milà i Canals et al. (2008)

		Green beans		Uganda to UK		Air		11		91		Milà i Canals et al. (2008)

		Green beans		Kenya to UK		Air		11		91		Milà i Canals et al. (2008)

		Runner beans		Kenya to UK		Air		-		89		Sim et al. (2007)

		Runner beans		Guatemala to UK		Air		-		91		Sim et al. (2007)

		Watercress		USA to UK		Air		-		89		Sim et al. (2007)

		FODDER

		Organic soybeans		China to Denmark		Sea		0.43		51		PAPER II:

												Knudsen et al. (2010)
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GHG organic vs. conventional

		

												Refereces

				Product		GHG emissions per kg product at farm gate				Ratio of organic to conventional

						(kg CO2 eq,/kg)

						CONVENTIONAL		ORGANIC

				MEAT

				Beef, UK		16		19.2		1.2		Williams et al, (2006)

				Suckler beef, live weight		13		11.1		0.9		Casey & Holden (2006)
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				Fattening bull, dairy, Germany		7.9		11		1.4		Hirchfeld et al, (2009)

				Pig meat, DK		2.7		2.5		0.9		Halberg et al, (2010)

				Pig meat, UK		6.4		5.8		0.9		Williams et al, (2006)
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				Milk, UK		1.1		1.3		1.2		Williams et al, (2006)

				Milk, Sweden		1		0.9		0.9		Cederberg & Mattsson (2000)

				PLANT PRODUCTS

				Leeks, Belgium		0.094		0.044		0.5		De Backer et al (2009)

				Potatoes, UK		0.24		0.2		0.9		Williams et al, (2006)

				Carrot, DK		0.12		0.21		1.7		Halberg et al, (2006)

				Tomatoes, greenhouse, DK		3.45		4.96		1.4		Halberg et al, (2006)

				Oranges, Brazil		0.112		0.084		0.75		Knudsen et al. (submitted)

				Soybeans, China		0.263		0.156		0.59		Knudsen et al. (2010)

				Wheat, USA		0.28		0.24		0.8		Meisterling et al, (2009)

				Wheat, Germany		0.37		0.14		0.4		Hirchfeld et al, (2009)

				Bread wheat, UK		0.8		0.8		1		Williams et al, (2006)

				Wheat, DK		0.71		0.28		0.4		www,lcafood,dk (2003)

				Oilseed rape, UK		1.7		1.7		1		Williams et al, (2006)

				Rape seed, DK		1.51		0.95		0.6		www,lcafood,dk (2003)

				Winter barley, DK		0.62		0.32		0.5		www,lcafood,dk (2003)

				Spring barley, DK		0.65		0.4		0.6		www,lcafood,dk (2003)

				Oat, DK		0.57		0.39		0.7		www,lcafood,dk (2003)

				Rye, DK		0.72		0.62		0.9		www,lcafood,dk (2003)

																																28 i alt

																																18 studies organic lower than conventional

																																8 studies conventional lower than organic

																																2 studies organic same as conventional
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GHG emissions for conventional products (g CO2 eq per kg)

GHG emissions for organic products (g CO2 eq per kg)

Williams et al. (2006)

Hirschfeld et al. (2009)

Williams et al. (2006)
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Williams et al. (2006)
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Williams et al. (2006)

Williams et al. (2006)

Hirschfeld et al. (2009)

Hirschfeld et al. (2009)

Halberg et al. (2006)

20 studies: Organic lower GHG emissions per kg than conventional

8 studies: Conventional lower GHG emissions per kg than organic

Meat and eggs

Milk

Plant products



		Product		Country of origin and consumption		Primary transport mode		GHG emissions per kg product at RDCa (kg CO2 eq./kg)		% from transport of GHG emissions per kg product at RDCa		Reference

		MEAT

		Beef		Brazil to UK		Sea		32.15		1		Williams et al. (2008)

		Lamb		New Zealand to UK		Sea		11.56		6		Williams et al. (2008)

		Lamb		New Zealand to UK		Sea		0.69		18		Saunders et al. (2006)

		Poulty		Brazil to UK		Sea		2.57		15		Williams et al. (2008)

		FRUIT

		Apples		New Zealand to UK		Sea		0.87		72		Williams et al. (2008)

		Apples		Chile to UK		Sea		-		72		Sim et al. (2007)

		Apples		Brazil to UK		Sea		-		90		Sim et al. (2007)

		Apples		New Zealand to UK		Sea		0.19		68		Saunders et al. (2006)

		Strawberries		Spain to UK		Road		0.9		34		Williams et al. (2008)

		JUICE

		Organic orange juice		Brazil to Denmark		Sea / road		0.42		57		PAPER III:

												Knudsen et al. (submitted)

		VEGETABLES

		Potatoes		Israel to UK		Sea		0.48		47		Williams et al. (2008)

		Onions		New Zealand to UK		Sea		0.19		68		Saunders et al. (2006)

		Broccoli		Spain to UK		Road		0,6-1,2b		50-25b		Milà i Canals et al. (2008)

		Lettuce		Spain to UK		Road		0.6		70		Milà i Canals et al. (2008)

		Lettuce		Spain to UK		Road		0.45		43		Hospido et al. (2009)

		Lettuce		Uganda to UK		Air		10		98		Milà i Canals et al. (2008)

		Green beans		Uganda to UK		Air		11		91		Milà i Canals et al. (2008)

		Green beans		Kenya to UK		Air		11		91		Milà i Canals et al. (2008)

		Runner beans		Kenya to UK		Air		-		89		Sim et al. (2007)

		Runner beans		Guatemala to UK		Air		-		91		Sim et al. (2007)

		Watercress		USA to UK		Air		-		89		Sim et al. (2007)

		FODDER

		Organic soybeans		China to Denmark		Sea		0.43		51		PAPER II:

												Knudsen et al. (2010)
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GHG organic vs. conventional

		

												Refereces

				Product		GHG emissions per kg product at farm gate				Ratio of organic to conventional

						(kg CO2 eq,/kg)

						CONVENTIONAL		ORGANIC

				MEAT

				Beef, UK		16		19.2		1.2		Williams et al, (2006)

				Suckler beef, live weight		13		11.1		0.9		Casey & Holden (2006)

				Beef, dairy cattle, Germany		4.8		3.1		0.6		Hirchfeld et al, (2009)

				Fattening bull, dairy, Germany		7.9		11		1.4		Hirchfeld et al, (2009)

				Pig meat, DK		2.7		2.5		0.9		Halberg et al, (2010)

				Pig meat, UK		6.4		5.8		0.9		Williams et al, (2006)

				Pig meat, Germany		2.72		1.7		0.6		Hirchfeld et al, (2009)

				Poultry, UK		4.6		6.9		1.5		Williams et al, (2006)

				Sheep, UK		17		10.2		0.6		Williams et al, (2006)

				Eggs, UK		5.5		7.2		1.3		Williams et al, (2006)

				DAIRY

				Milk, Germany		0.7		0.63		0.9		Hirchfeld et al, (2009)

				Milk, The Netherlands		1.4		1.5		1.1		Thomassen et al, (2008)

				Milk, UK		1.1		1.3		1.2		Williams et al, (2006)

				Milk, Sweden		1		0.9		0.9		Cederberg & Mattsson (2000)

				PLANT PRODUCTS

				Leeks, Belgium		0.094		0.044		0.5		De Backer et al (2009)

				Potatoes, UK		0.24		0.2		0.9		Williams et al, (2006)

				Carrot, DK		0.12		0.21		1.7		Halberg et al, (2006)

				Tomatoes, greenhouse, DK		3.45		4.96		1.4		Halberg et al, (2006)

				Oranges, Brazil		0.112		0.084		0.75		Knudsen et al. (submitted)

				Soybeans, China		0.263		0.156		0.59		Knudsen et al. (2010)

				Wheat, USA		0.28		0.24		0.8		Meisterling et al, (2009)

				Wheat, Germany		0.37		0.14		0.4		Hirchfeld et al, (2009)

				Bread wheat, UK		0.8		0.8		1		Williams et al, (2006)

				Wheat, DK		0.71		0.28		0.4		www,lcafood,dk (2003)

				Oilseed rape, UK		1.7		1.7		1		Williams et al, (2006)

				Rape seed, DK		1.51		0.95		0.6		www,lcafood,dk (2003)

				Winter barley, DK		0.62		0.32		0.5		www,lcafood,dk (2003)

				Spring barley, DK		0.65		0.4		0.6		www,lcafood,dk (2003)

				Oat, DK		0.57		0.39		0.7		www,lcafood,dk (2003)

				Rye, DK		0.72		0.62		0.9		www,lcafood,dk (2003)

																																28 i alt

																																18 studies organic lower than conventional

																																8 studies conventional lower than organic

																																2 studies organic same as conventional
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		Product		Country of origin and consumption		Primary transport mode		GHG emissions per kg product at RDCa (kg CO2 eq./kg)		% from transport of GHG emissions per kg product at RDCa		Reference

		MEAT

		Beef		Brazil to UK		Sea		32.15		1		Williams et al. (2008)

		Lamb		New Zealand to UK		Sea		11.56		6		Williams et al. (2008)

		Lamb		New Zealand to UK		Sea		0.69		18		Saunders et al. (2006)

		Poulty		Brazil to UK		Sea		2.57		15		Williams et al. (2008)

		FRUIT

		Apples		New Zealand to UK		Sea		0.87		72		Williams et al. (2008)

		Apples		Chile to UK		Sea		-		72		Sim et al. (2007)

		Apples		Brazil to UK		Sea		-		90		Sim et al. (2007)

		Apples		New Zealand to UK		Sea		0.19		68		Saunders et al. (2006)

		Strawberries		Spain to UK		Road		0.9		34		Williams et al. (2008)

		JUICE

		Organic orange juice		Brazil to Denmark		Sea / road		0.42		57		PAPER III:

												Knudsen et al. (submitted)

		VEGETABLES

		Potatoes		Israel to UK		Sea		0.48		47		Williams et al. (2008)

		Onions		New Zealand to UK		Sea		0.19		68		Saunders et al. (2006)

		Broccoli		Spain to UK		Road		0,6-1,2b		50-25b		Milà i Canals et al. (2008)

		Lettuce		Spain to UK		Road		0.6		70		Milà i Canals et al. (2008)

		Lettuce		Spain to UK		Road		0.45		43		Hospido et al. (2009)

		Lettuce		Uganda to UK		Air		10		98		Milà i Canals et al. (2008)

		Green beans		Uganda to UK		Air		11		91		Milà i Canals et al. (2008)

		Green beans		Kenya to UK		Air		11		91		Milà i Canals et al. (2008)

		Runner beans		Kenya to UK		Air		-		89		Sim et al. (2007)

		Runner beans		Guatemala to UK		Air		-		91		Sim et al. (2007)

		Watercress		USA to UK		Air		-		89		Sim et al. (2007)

		FODDER

		Organic soybeans		China to Denmark		Sea		0.43		51		PAPER II:

												Knudsen et al. (2010)





		



Milà i Canals et al. (2008)

Williams et al. (2008)

Saunders et al. (2006)

Knudsen et al. (submitted)

Williams et al. (2008)

Hospido et al. (2009)

Williams et al. (2008)

Saunders et al. (2006)

Williams et al. (2008)

Williams et al. (2008)

Williams et al. (2008)

Milà i Canals et al. (2008)

Knudsen et al. (2010)

Milà i Canals et al. (2008)

Plant products by sea to UK and DK

Plant products by road to UK

Plant products by air to UK

Lamb and poultry by sea to UK

Beef by sea to UK

Total GHG emissions per kg product at RDC (kg CO2 per kg product)

Proportion from transport (%)



		






Diagram4

		19.2		0.63		0.044

		11.1		1.5		0.2

		3.1		1.3		0.21

		11		0.9		4.96

		2.5				0.084

		5.8				0.156

		1.7				0.24

		6.9				0.14

		10.2				0.8

		7.2				0.28

						1.7

						0.95

						0.32

						0.4

						0.39

						0.62



GHG emissions for conventional products (g CO2 eq per kg)

GHG emissions for organic products (g CO2 eq per kg)

Williams et al. (2006)

Hirschfeld et al. (2009)

Williams et al. (2006)

Halberg et al. (2006)

Williams et al. (2006)

Casey & Holden (2006)

Williams et al. (2006)

Williams et al. (2006)

Hirschfeld et al. (2009)

Hirschfeld et al. (2009)

Halberg et al. (2006)

20 studies: Organic lower GHG emissions per kg than conventional

8 studies: Conventional lower GHG emissions per kg than organic

Meat and eggs

Milk

Plant products

16

0.7

0.094

13

1.4

0.24

4.8

1.1

0.12

7.9

1

3.45

2.7

0.112

6.4

0.263

2.72

0.28

4.6

0.37

17

0.8

5.5

0.71

1.7

1.51

0.62

0.65

0.57

0.72



GHG organic vs. conventional

		

												Refereces

				Product		GHG emissions per kg product at farm gate				Ratio of organic to conventional

						(kg CO2 eq,/kg)

						CONVENTIONAL		ORGANIC

				MEAT

				Beef, UK		16		19.2		1.2		Williams et al, (2006)

				Suckler beef, live weight		13		11.1		0.9		Casey & Holden (2006)

				Beef, dairy cattle, Germany		4.8		3.1		0.6		Hirchfeld et al, (2009)

				Fattening bull, dairy, Germany		7.9		11		1.4		Hirchfeld et al, (2009)

				Pig meat, DK		2.7		2.5		0.9		Halberg et al, (2010)

				Pig meat, UK		6.4		5.8		0.9		Williams et al, (2006)

				Pig meat, Germany		2.72		1.7		0.6		Hirchfeld et al, (2009)

				Poultry, UK		4.6		6.9		1.5		Williams et al, (2006)

				Sheep, UK		17		10.2		0.6		Williams et al, (2006)

				Eggs, UK		5.5		7.2		1.3		Williams et al, (2006)

				DAIRY

				Milk, Germany		0.7		0.63		0.9		Hirchfeld et al, (2009)

				Milk, The Netherlands		1.4		1.5		1.1		Thomassen et al, (2008)

				Milk, UK		1.1		1.3		1.2		Williams et al, (2006)

				Milk, Sweden		1		0.9		0.9		Cederberg & Mattsson (2000)

				PLANT PRODUCTS

				Leeks, Belgium		0.094		0.044		0.5		De Backer et al (2009)

				Potatoes, UK		0.24		0.2		0.9		Williams et al, (2006)

				Carrot, DK		0.12		0.21		1.7		Halberg et al, (2006)

				Tomatoes, greenhouse, DK		3.45		4.96		1.4		Halberg et al, (2006)

				Oranges, Brazil		0.112		0.084		0.75		Knudsen et al. (submitted)

				Soybeans, China		0.263		0.156		0.59		Knudsen et al. (2010)

				Wheat, USA		0.28		0.24		0.8		Meisterling et al, (2009)

				Wheat, Germany		0.37		0.14		0.4		Hirchfeld et al, (2009)

				Bread wheat, UK		0.8		0.8		1		Williams et al, (2006)

				Wheat, DK		0.71		0.28		0.4		www,lcafood,dk (2003)

				Oilseed rape, UK		1.7		1.7		1		Williams et al, (2006)

				Rape seed, DK		1.51		0.95		0.6		www,lcafood,dk (2003)

				Winter barley, DK		0.62		0.32		0.5		www,lcafood,dk (2003)

				Spring barley, DK		0.65		0.4		0.6		www,lcafood,dk (2003)

				Oat, DK		0.57		0.39		0.7		www,lcafood,dk (2003)

				Rye, DK		0.72		0.62		0.9		www,lcafood,dk (2003)

																																28 i alt

																																18 studies organic lower than conventional

																																8 studies conventional lower than organic

																																2 studies organic same as conventional
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GHG emissions for conventional products (g CO2 eq per kg)

GHG emissions for organic products (g CO2 eq per kg)

Williams et al. (2006)

Hirschfeld et al. (2009)

Williams et al. (2006)

Halberg et al. (2006)

Williams et al. (2006)

Casey & Holden (2006)

Williams et al. (2006)

Williams et al. (2006)

Hirschfeld et al. (2009)

Hirschfeld et al. (2009)

Halberg et al. (2006)

20 studies: Organic lower GHG emissions per kg than conventional

8 studies: Conventional lower GHG emissions per kg than organic

Meat and eggs

Milk

Plant products



		Product		Country of origin and consumption		Primary transport mode		GHG emissions per kg product at RDCa (kg CO2 eq./kg)		% from transport of GHG emissions per kg product at RDCa		Reference

		MEAT

		Beef		Brazil to UK		Sea		32.15		1		Williams et al. (2008)

		Lamb		New Zealand to UK		Sea		11.56		6		Williams et al. (2008)

		Lamb		New Zealand to UK		Sea		0.69		18		Saunders et al. (2006)

		Poulty		Brazil to UK		Sea		2.57		15		Williams et al. (2008)

		FRUIT

		Apples		New Zealand to UK		Sea		0.87		72		Williams et al. (2008)

		Apples		Chile to UK		Sea		-		72		Sim et al. (2007)

		Apples		Brazil to UK		Sea		-		90		Sim et al. (2007)

		Apples		New Zealand to UK		Sea		0.19		68		Saunders et al. (2006)

		Strawberries		Spain to UK		Road		0.9		34		Williams et al. (2008)

		JUICE

		Organic orange juice		Brazil to Denmark		Sea / road		0.42		57		PAPER III:

												Knudsen et al. (submitted)

		VEGETABLES

		Potatoes		Israel to UK		Sea		0.48		47		Williams et al. (2008)

		Onions		New Zealand to UK		Sea		0.19		68		Saunders et al. (2006)

		Broccoli		Spain to UK		Road		0,6-1,2b		50-25b		Milà i Canals et al. (2008)

		Lettuce		Spain to UK		Road		0.6		70		Milà i Canals et al. (2008)

		Lettuce		Spain to UK		Road		0.45		43		Hospido et al. (2009)

		Lettuce		Uganda to UK		Air		10		98		Milà i Canals et al. (2008)

		Green beans		Uganda to UK		Air		11		91		Milà i Canals et al. (2008)

		Green beans		Kenya to UK		Air		11		91		Milà i Canals et al. (2008)

		Runner beans		Kenya to UK		Air		-		89		Sim et al. (2007)

		Runner beans		Guatemala to UK		Air		-		91		Sim et al. (2007)

		Watercress		USA to UK		Air		-		89		Sim et al. (2007)

		FODDER

		Organic soybeans		China to Denmark		Sea		0.43		51		PAPER II:

												Knudsen et al. (2010)
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GHG organic vs. conventional

		

												Refereces

				Product		GHG emissions per kg product at farm gate				Ratio of organic to conventional

						(kg CO2 eq,/kg)

						CONVENTIONAL		ORGANIC

				MEAT

				Beef, UK		16		19.2		1.2		Williams et al, (2006)

				Suckler beef, live weight		13		11.1		0.9		Casey & Holden (2006)

				Beef, dairy cattle, Germany		4.8		3.1		0.6		Hirchfeld et al, (2009)

				Fattening bull, dairy, Germany		7.9		11		1.4		Hirchfeld et al, (2009)

				Pig meat, DK		2.7		2.5		0.9		Halberg et al, (2010)

				Pig meat, UK		6.4		5.8		0.9		Williams et al, (2006)

				Pig meat, Germany		2.72		1.7		0.6		Hirchfeld et al, (2009)

				Poultry, UK		4.6		6.9		1.5		Williams et al, (2006)

				Sheep, UK		17		10.2		0.6		Williams et al, (2006)

				Eggs, UK		5.5		7.2		1.3		Williams et al, (2006)

				DAIRY

				Milk, Germany		0.7		0.63		0.9		Hirchfeld et al, (2009)

				Milk, The Netherlands		1.4		1.5		1.1		Thomassen et al, (2008)

				Milk, UK		1.1		1.3		1.2		Williams et al, (2006)

				Milk, Sweden		1		0.9		0.9		Cederberg & Mattsson (2000)

				PLANT PRODUCTS

				Leeks, Belgium		0.094		0.044		0.5		De Backer et al (2009)

				Potatoes, UK		0.24		0.2		0.9		Williams et al, (2006)

				Carrot, DK		0.12		0.21		1.7		Halberg et al, (2006)

				Tomatoes, greenhouse, DK		3.45		4.96		1.4		Halberg et al, (2006)

				Oranges, Brazil		0.112		0.084		0.75		Knudsen et al. (submitted)

				Soybeans, China		0.263		0.156		0.59		Knudsen et al. (2010)

				Wheat, USA		0.28		0.24		0.8		Meisterling et al, (2009)

				Wheat, Germany		0.37		0.14		0.4		Hirchfeld et al, (2009)

				Bread wheat, UK		0.8		0.8		1		Williams et al, (2006)

				Wheat, DK		0.71		0.28		0.4		www,lcafood,dk (2003)

				Oilseed rape, UK		1.7		1.7		1		Williams et al, (2006)

				Rape seed, DK		1.51		0.95		0.6		www,lcafood,dk (2003)

				Winter barley, DK		0.62		0.32		0.5		www,lcafood,dk (2003)

				Spring barley, DK		0.65		0.4		0.6		www,lcafood,dk (2003)

				Oat, DK		0.57		0.39		0.7		www,lcafood,dk (2003)

				Rye, DK		0.72		0.62		0.9		www,lcafood,dk (2003)

																																28 i alt

																																18 studies organic lower than conventional

																																8 studies conventional lower than organic

																																2 studies organic same as conventional
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Williams et al. (2006)

Hirschfeld et al. (2009)

Hirschfeld et al. (2009)

Halberg et al. (2006)

20 studies: Organic lower GHG emissions per kg than conventional

8 studies: Conventional lower GHG emissions per kg than organic

Meat and eggs

Milk

Plant products



		Product		Country of origin and consumption		Primary transport mode		GHG emissions per kg product at RDCa (kg CO2 eq./kg)		% from transport of GHG emissions per kg product at RDCa		Reference

		MEAT

		Beef		Brazil to UK		Sea		32.15		1		Williams et al. (2008)

		Lamb		New Zealand to UK		Sea		11.56		6		Williams et al. (2008)

		Lamb		New Zealand to UK		Sea		0.69		18		Saunders et al. (2006)

		Poulty		Brazil to UK		Sea		2.57		15		Williams et al. (2008)

		FRUIT

		Apples		New Zealand to UK		Sea		0.87		72		Williams et al. (2008)

		Apples		Chile to UK		Sea		-		72		Sim et al. (2007)

		Apples		Brazil to UK		Sea		-		90		Sim et al. (2007)

		Apples		New Zealand to UK		Sea		0.19		68		Saunders et al. (2006)

		Strawberries		Spain to UK		Road		0.9		34		Williams et al. (2008)

		JUICE

		Organic orange juice		Brazil to Denmark		Sea / road		0.42		57		PAPER III:

												Knudsen et al. (submitted)

		VEGETABLES

		Potatoes		Israel to UK		Sea		0.48		47		Williams et al. (2008)

		Onions		New Zealand to UK		Sea		0.19		68		Saunders et al. (2006)

		Broccoli		Spain to UK		Road		0,6-1,2b		50-25b		Milà i Canals et al. (2008)

		Lettuce		Spain to UK		Road		0.6		70		Milà i Canals et al. (2008)

		Lettuce		Spain to UK		Road		0.45		43		Hospido et al. (2009)

		Lettuce		Uganda to UK		Air		10		98		Milà i Canals et al. (2008)

		Green beans		Uganda to UK		Air		11		91		Milà i Canals et al. (2008)

		Green beans		Kenya to UK		Air		11		91		Milà i Canals et al. (2008)

		Runner beans		Kenya to UK		Air		-		89		Sim et al. (2007)

		Runner beans		Guatemala to UK		Air		-		91		Sim et al. (2007)

		Watercress		USA to UK		Air		-		89		Sim et al. (2007)

		FODDER

		Organic soybeans		China to Denmark		Sea		0.43		51		PAPER II:

												Knudsen et al. (2010)
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GHG organic vs. conventional

		

												Refereces

				Product		GHG emissions per kg product at farm gate				Ratio of organic to conventional

						(kg CO2 eq,/kg)

						CONVENTIONAL		ORGANIC

				MEAT

				Beef, UK		16		19.2		1.2		Williams et al, (2006)

				Suckler beef, live weight		13		11.1		0.9		Casey & Holden (2006)

				Beef, dairy cattle, Germany		4.8		3.1		0.6		Hirchfeld et al, (2009)

				Fattening bull, dairy, Germany		7.9		11		1.4		Hirchfeld et al, (2009)

				Pig meat, DK		2.7		2.5		0.9		Halberg et al, (2010)

				Pig meat, UK		6.4		5.8		0.9		Williams et al, (2006)

				Pig meat, Germany		2.72		1.7		0.6		Hirchfeld et al, (2009)

				Poultry, UK		4.6		6.9		1.5		Williams et al, (2006)

				Sheep, UK		17		10.2		0.6		Williams et al, (2006)

				Eggs, UK		5.5		7.2		1.3		Williams et al, (2006)

				DAIRY

				Milk, Germany		0.7		0.63		0.9		Hirchfeld et al, (2009)

				Milk, The Netherlands		1.4		1.5		1.1		Thomassen et al, (2008)

				Milk, UK		1.1		1.3		1.2		Williams et al, (2006)

				Milk, Sweden		1		0.9		0.9		Cederberg & Mattsson (2000)

				PLANT PRODUCTS

				Leeks, Belgium		0.094		0.044		0.5		De Backer et al (2009)

				Potatoes, UK		0.24		0.2		0.9		Williams et al, (2006)

				Carrot, DK		0.12		0.21		1.7		Halberg et al, (2006)

				Tomatoes, greenhouse, DK		3.45		4.96		1.4		Halberg et al, (2006)

				Oranges, Brazil		0.112		0.084		0.75		Knudsen et al. (submitted)

				Soybeans, China		0.263		0.156		0.59		Knudsen et al. (2010)

				Wheat, USA		0.28		0.24		0.8		Meisterling et al, (2009)

				Wheat, Germany		0.37		0.14		0.4		Hirchfeld et al, (2009)

				Bread wheat, UK		0.8		0.8		1		Williams et al, (2006)

				Wheat, DK		0.71		0.28		0.4		www,lcafood,dk (2003)

				Oilseed rape, UK		1.7		1.7		1		Williams et al, (2006)

				Rape seed, DK		1.51		0.95		0.6		www,lcafood,dk (2003)

				Winter barley, DK		0.62		0.32		0.5		www,lcafood,dk (2003)

				Spring barley, DK		0.65		0.4		0.6		www,lcafood,dk (2003)

				Oat, DK		0.57		0.39		0.7		www,lcafood,dk (2003)

				Rye, DK		0.72		0.62		0.9		www,lcafood,dk (2003)

																																28 i alt

																																18 studies organic lower than conventional

																																8 studies conventional lower than organic

																																2 studies organic same as conventional
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		Product		Country of origin and consumption		Primary transport mode		GHG emissions per kg product at RDCa (kg CO2 eq./kg)		% from transport of GHG emissions per kg product at RDCa		Reference

		MEAT

		Beef		Brazil to UK		Sea		32.15		1		Williams et al. (2008)

		Lamb		New Zealand to UK		Sea		11.56		6		Williams et al. (2008)

		Lamb		New Zealand to UK		Sea		0.69		18		Saunders et al. (2006)

		Poulty		Brazil to UK		Sea		2.57		15		Williams et al. (2008)

		FRUIT

		Apples		New Zealand to UK		Sea		0.87		72		Williams et al. (2008)

		Apples		Chile to UK		Sea		-		72		Sim et al. (2007)

		Apples		Brazil to UK		Sea		-		90		Sim et al. (2007)

		Apples		New Zealand to UK		Sea		0.19		68		Saunders et al. (2006)

		Strawberries		Spain to UK		Road		0.9		34		Williams et al. (2008)

		JUICE

		Organic orange juice		Brazil to Denmark		Sea / road		0.42		57		PAPER III:

												Knudsen et al. (submitted)

		VEGETABLES

		Potatoes		Israel to UK		Sea		0.48		47		Williams et al. (2008)

		Onions		New Zealand to UK		Sea		0.19		68		Saunders et al. (2006)

		Broccoli		Spain to UK		Road		0,6-1,2b		50-25b		Milà i Canals et al. (2008)

		Lettuce		Spain to UK		Road		0.6		70		Milà i Canals et al. (2008)

		Lettuce		Spain to UK		Road		0.45		43		Hospido et al. (2009)

		Lettuce		Uganda to UK		Air		10		98		Milà i Canals et al. (2008)

		Green beans		Uganda to UK		Air		11		91		Milà i Canals et al. (2008)

		Green beans		Kenya to UK		Air		11		91		Milà i Canals et al. (2008)

		Runner beans		Kenya to UK		Air		-		89		Sim et al. (2007)

		Runner beans		Guatemala to UK		Air		-		91		Sim et al. (2007)

		Watercress		USA to UK		Air		-		89		Sim et al. (2007)

		FODDER

		Organic soybeans		China to Denmark		Sea		0.43		51		PAPER II:

												Knudsen et al. (2010)
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Organics has a clear-cut profile with regard to 
animal welfare with emphasis on naturalness

Organic livestock have:
 outdoor life
 plenty of space
 late weaning / late slaughter
 less use of antibiotics
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The challenge of organics – which way to go?

Organic livestock will have:
 less outdoor life? 
 less space?
 earlier weaning?
 more use of antibiotics?

22

 more outdoor life
 more space?
 later weaning?
 less use of antibiotics?



Examples of effects of the organic rules in relation to plant 
production

Plant production:
÷ pesticides
+ crop rotation
+ organic manure
÷ mineral N 
÷ food additives

Human 
health

Biodiversity 
and

pollination

Product
develop-

ment

Soil 
fertility &
Carbon 

Complicated
N-

management

Risk of  
N-losses

Healthy 
compounds?

Reduced
yield

Reduce N-
leaching in 

dairy 
production

Presenter
Presentation Notes
Hedder det flerårige sædskifter i reglerne? Bedre smag er vel ikke et offentligt gode? Forskelle i bidrag kan skyldes:Konkrete reglerBedriftstypenGeografisk placeringDriftslederens indstilling og management



Examples of effects of the organic rules in relation to animal 
production

Animal production:
Grazing of cattle
Outdoor access of pigs 
and poultry
+ Daily roughage 
Later weaning of pigs
÷ Synthetic amino acids
Very restrictive medication

Biodiversity

Soil 
quality

Product
Quality

- Fatty acids

Animal Health
- resistance

Less antibio-
tic resistant 
bacteria

Feed-
efficiency

Presenter
Presentation Notes
Hedder det flerårige sædskifter i reglerne? Bedre smag er vel ikke et offentligt gode? Forskelle i bidrag kan skyldes:Konkrete reglerBedriftstypenGeografisk placeringDriftslederens indstilling og management



Mainly
Positive No effect/ not 

documented
Negative Rules Principles

Nature and biodiversity X (x) + +
Environment X X X + +
Energy and climate X X X ÷ (+)
Soil fertility X + +
Human health and 
welfare

X (x) + +

Animal health and 
welfare

X X + +

Enterprise and rural 
development

x X x ÷ ÷

Contribution of organic farming to public goods

Presenter
Presentation Notes
VIGTIGT: Effekterne afhænger af krav, principper, driftstype, driftsstørrelse, geografisk placering og ikke mindst driftslederens indstilling og managementJORDENS FRUGTBARHED: har altid været grundstenen i økologisk jordbrugBIODIV og NATUR:  ingen principper for “vild natur”  og ingen effekt herpå bortset fra – pesticider og evt. Mindre N-udvaskning til åer m.v.MILJØPÅVIRKNING:  Positiv effekt for pesticider og NH3 afdampning; udvaskning afhænger af bedriftstypeKLIMA OG ENERGI: Principper om begrænsning af forbruget af ikke-fornybare ressourcer og eksterne input – intet om klima Kun  regler for indsamling af vilde planter m.v. intet i relaton til naturbeskyttelseJeg forstår ikke helt forskellen på natur og biodiversitet her? Duer tabellen her når der er krydser hele vejen over på fx miljø?Hvordan defineres “konkrete krav”? Hvis man ikke 



Innovation and better 
contact to the consumers



Letting the high value market pay 
premium for development of agro-

eological farming systems 

Presenter
Presentation Notes
Same observation in East Africa, and you may say that this is a vehicle for funding the development of agro-ecological practices….But the market access does not come by itselft: many barriers, … often the distance and volume produced and timeliness are blocking, and what about quality control? Bruge som intro til ProGrov…



Sustainability in agriculture: 
Long-term perspective



Organic agriculture as the laboratory for 
future farming systems
Organic 3.0 

Presenter
Presentation Notes
OA and new biological research paradigms: what is the potential for agro-ecological practices? 



Meanings of Agroecology
• A research discipline
• A set of farming practices
• A (holistic) farming systems concept
• A movement

Presenter
Presentation Notes
What is the answer from Agroecology to this situation and the new agenda? How may Agroecology serve as a research and innovation framework for SI and EI?  Altieri: the discipline that provides basic ecological principles for how to study, design and manage agro-ecosystems that are both productive and natural resource conserving, - and culture, socially just , economicalle feasible….Interconnectedness and co-evolution, structure and function at ecological and social levels (vise system modellen?) 



Basic functions of 
agroecosystems

• Production: 
– food, biomass, other output

• Metabolic function: 
– nutrient cycling, soil fertility, energy flows

• Immune function: 
– health maintenance, prevention, resilience, 

• Self-sufficiency (?): protein, …

⇒A balanced research approach: innovation and evidence! 
⇒how to improve synergies with Ecosystems services? 
How to use new knowledge domains? 



The Sustainability of Organic Farming in a Global Food Chains 
Perspective: The Agroecology of Organic Farming Systems

 Organic farms in all five case studies operate within organic 
standards, yet fall short of agroecological ideals

 Strong focus on target crops reduces incentives for more 
agroecological practices

 Role of companies might further inhibit farmers' adoption of 
agroecological practices
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Critical elements in a R&I strategy
building on agroecology

• Crop production
– based on improved synergy with ecosystems services (building

on and maintaining natural capital) 
– molecular breeding techniques (Rewilding?)

• Efficient livestock production
based on robust systems building health and resilience at animal
and herd levels
Microbial ecology, ICT, sensors, …

• Farming systems level taken into account
– crop-livestock integration, farm management, precision

technologies
• Methods for co-production of knowledge with 

stakeholders
• Respecting context dependancy AND the needs for 

validated and generalisable knowledge

Presenter
Presentation Notes
OA and new biological research paradigms: what is the potential for agro-ecological practices? Microbial ecology and biological engeniering Big data and ICT 



Resilience as a dynamic health
concept for livestock

The animals’ ability for recuperation as affected by
• Feeding
• Living conditions
• Systems vs. Management
• Breeds and breeding
• Studied with biomarkers, 

Health challenges, observations

Presenter
Presentation Notes
ResilienceMachteld : ? ” is defined by FAO as the ability to prevent and mitigate disasters and crises as well as to anticipate, absorb, accommodate or recover and adapt from them in a timely, efficient and sustainable manner. This includes protecting, restoring and improving livelihoods systems in the face of threats that impact agriculture, food and nutrition (and related public health 



Agroforestry
systems 

Eco-functional
intensification

including
animals



Combining crop and livestock innovations : 
green high value protein from improved land use

• Integrated bio-based industries and biorefineries in the optic of 
circular approaches 

• Increasing crop-based protein products for feed and food by 
– using green, fresh biomass in cascade bio-refining and 
– returning residuals and nutrients to the soil



Results from protein refinement

• 5 – 10 kg protein (dry weight) from 1 ton of fresh biomass
• 15 – 20 per cent of the protein from the plant is extracted

• The remaing protein is in the presscake and in the brown sap
• The amino acid composition promising with regard to poultry and pigs

• The methionine contents is as a minimum the same as fodder based 
on soya

Protein yield from sap:



Organic food systems? 

• Food systems as the new black, 
- where is organic agriculture?

• New urban drivers and rural-urban linkages
• Large kitchens and their role in regional food systems
• How to promote the synergies between diets and health, 

ecosystems services/climate and food security? 

Food systems includes 
 farming, processing, logistics and trading, retail and consumption of 

food 
 consists of the farms, companies, institutions and consumers and 
 their activities and relationships as well as 
 the outcomes in terms of resource use, food and nutrition, economics, 

livelihoods and impact on ecosystems services.



The Copenhagen House of Food
A transition in both heads and saucepans

Conversion of 1100 kitchens & 
80000 daily meals 

at no extra cost
(a process of change)

By changing habits both regarding 
dietary composition and production, 
an almost 100 percent conversion to 
organic food was implemented 
without additional expenditure. 

Less meat, more and fresher 
vegetables, 

Old housekeeping virtues - rational 
kitchen operation (less waste)
Critical use of full-and semi-processed 
goods - more ingredients

Health, welfare of customers? 

Presenter
Presentation Notes
But let’s put the actual results aside and look at how we got there. �The title of my presentation is a motto for the ’organic project’ – an organic conversion of heads and sauce pans.



Next step: Visions for the future

• Local food systems  - local supply
• Creating relationships between end 

users and producers – between the 
city and the land

• Sustainability in a wider perspective
– how do we adress this in public 
procurement – carbon footprint? 
Social sustainability? Can we reduce
transport? Reduce packaging? 

City-Region food systems…(FAO)
Milan Urban Food Policy Act 



Local food supply



• Copenhagen’s public
consumption as a driver for 
regional development of 
sustainable production.

• But more kilos and producers 
are necessary. 

• Cooperation and a strategy are 
necessary.

• Make it concrete!
• Logistic challenges – market 

losses?

We will convert consumption to hectares

Kilo Hectares

Presenter
Presentation Notes
 At vi vil tage ansvar for at alle har mulighed for at få et godt måltid mad, og at vi er meget opmærksomme på at vi vil drage omsorg for de der ikke selv kan stå for det, om de er gamle, syge, børn … Vi vil gerne bruge måltidet til at skabe fællesskab og bryde med den ufrivillige ensomhed. Det er mad så godt til. At vi vil starte med børnene og vi vil sikre de bliver bedre til at lave mad end deres forældre. Dem der kan lave mad – skal lære det fra sig. (Dette emne står ret godt i jeres indledende beskrivelse af tab af kunnen og håndværk). Lav mad selv, så ofte som muligt.Brug råvarer, og tag ansvar for hvad madens tilblivelse Drag omsorg for dem der ikke selv kan sørge for maden og måltidet. Lær børn at lave mad. Spis sammen med andre 



Attitudes towards organics

• 5 clusters

Buy organic
regularly/often
n: 7606

Too expensive
n: 4484

Avoid organic
n: 5700

No interest in organic
n: 9009

Buy organic occasionally
n: 27512

Denis Lairon1 , Fabien Szabo2, Sandrine 
Péneau2, 
Caroline Méjean2, Pilar Galan2, Serge 
Hercberg 2 and Emmanuelle Kesse-
Guyot2. 

1 Aix-Marseille Université, Joint Research
Unit NORT, Human nutrition; Inserm, 
UMR-S 1062; Inra, UMR- 1260 ; 13005, 
Marseille, France 
2 Université Paris 13 Sorbonne Paris Cité, 
UREN (Unité de Recherche en 
Epidémiologie Nutritionnelle), Inserm, 
UMR-557; Inra UMR-1125), Cnam, F-
93017 Bobigny, France



Conclusion: Diet composition
Cluster 5, who buys organic regularly/often, eats a larger proportion of healthy food:

+ 20 % fruit
+ 27 % vegetables
+ 49 % legumes
+ 38 % vegetable oil
+ 247 % wholemeal
+ 239 % nuts

- 34  % soft drinks, etc. 
- 18 % alcohol
- 34 % meat
- 22 % fast food 

+   31 % fruit
+   28 % vegetables
+   85 % legumes
+   36 % vegetable oil
+ 153 % wholemeal
+ 381 % nuts

- 46 % soft drinks, etc.
- 8 % alcohol
- 32 % meat
- 25 % fast food

+ -43 % milk, -31 % processed meat:
Denis Lairon1 , Fabien Szabo2, Sandrine Péneau2, 
Caroline Méjean2, Pilar Galan2, Serge Hercberg 2 and Emmanuelle Kesse-Guyot2. 
1 Aix-Marseille Université, Joint Research Unit NORT, Human nutrition; Inserm, UMR-S 1062; Inra, UMR- 1260 ; 13005, Marseille, France 

2 Université Paris 13 Sorbonne Paris Cité, UREN (Unité de Recherche en Epidémiologie Nutritionnelle), Inserm, UMR-557; Inra UMR-1125), Cnam, F-93017 Bobigny, France



Pippi as a role model ….
- organic also breaks all the rules!

Thank you

Presenter
Presentation Notes
I would like to start my presentation with a girl I really like a lot: Pippi �It is wonderful that there are some that work with refining and re-newing the Nordic food culture. We do need that.But personally, and for me, the Nordic countries are about a lot more than cool colours, clean lines and simplicity. We are also Villa Villa Kulla, wild, wolfing vikings, big bonfires, girls with strawberries all over their faces. ��And in the public institutions there is not always space for Pippi.In the picture she breaks various food conventions:She ignores the table manners and eats spaghetti with scissorsShe eats white pasta, which the nutritionists want to abandon from our mealsI love her and I wish she could become the official symbol of the Copenhagen House of Food.



Thank you



Cross cutting synthesis:  synergies and dilemmas -
examples

Rule: Synergy Dilemma
Grazing cattle Animal welfare <-> Human 

health (fatty acids) <-> 
Environment (less N-
leaching) <-> Biodiversity 

Animal welfare <->Animal health 
(parasites)

Outdoor pigs Animal welfare <-> rural 
development

Animal welfare <-> animal health 
<-> Environment (increased N-
leaching and N-evaporation) <-> 
Human health (parasites)

Animal manure Animal welfare<->climate
change (C sequestration)
Biodiversity and soil fertility

Environment (N-leaching + NH3
volatilisation) <-> enterprise (lower 
yield and employment/ha) <-> 
climate-change (CH4 +CO2+N2O)

- pesticides Environment <-> Biodiversity 
<-> Energy 
(consumption/ha) <-> 
Animal health ? <-> Human 
health ? (not documented)

Energy (consumption/product) <-> 
crop yield <->Climate (CO2 from 
humus due to mechanical weeding)  



Conclusion
• The strength of organic farming compared to other “tools” is 

its positive contribution to more public goods at the same 
time, but it can do better, especially as regards environment, 
animal health and welfare and energy and climate.

• The public goods delivered by organic farming are partly paid 
by the consumers.

• Need for more organic farming to increase contribution, but 
despite a rapidly growing market there is little increase in the 
Danish organic area.

• Need for more documentation, research and advice to develop 
organic farming further to increase the contribution to public 
goods



Agroecological crop
management

• IPM for integrated weed management and 
intelligent control of pests and diseases

• The next era of plant breeding?  
• Sensors, monitoring, observation skills, molecular

methods: what will be the limiting factors? 
• Diversified crop rotations without ruminants? –

where is the market opportunities? 
• Incentives, motives for landscape level cooperation

- and benefits for farmers and public goods



ProtectFruit



Key figures
• Copenhagen municipality 

purchases for 300+ mill. kr.
• 11.200+ tons consumed
• Resulting in about 2.500 ha 

farmland
• App. 1/6 of Lejre’s farmland 

or 1/12 of Bornholm’s



Organic conversion in the saucepan

What is done differently in the kitchen?
1) Less meat – different meat – the whole animal
2) More vegetables – greens in season - diversity
3) More potatoes – better potatoes
4) Fruit  in season - fruit alone is not enough
5) More or different use of bread and grains
6) Beware of the sweet and expensive
7) Composition of the menus - difference between 

everyday and feast
8) Old housekeeping virtues - rational kitchen 

operation (less waste)
9) Critical use of full-and semi-processed goods -

more ingredients
10)Find the weak point, one or more of the above

Presenter
Presentation Notes
Organic conversion in the kitchenThe ’conversion dogmas’ link nicely to climate strategies – and official nutritional recommendations. And it is by working with finding one’s potential that one succeeds in converting within the budget. Experiences from dietary conversions in public kitchens show that one’s conversion potential will normally be found in one or more of the points below. (Very rarely in all of them).It is crucial that you find your potential, otherwise your economy will suffer1.    Less meat – different kinds of meatMeat has filled our plates, pushing out more economical ingredients. Chicken is a luxury food when it’s organic. One’s thinking should be reversed.2.    More vegetables – basic vegetables – vegetables in seasonWe eat MUCH too few vegetables. In fact we should eat twice as many. This applies to nearly all kitchens. And if we think in terms of season, it applies to more or less all kitchens. We know too little about seasons. We get vegetables flown in from all corners of the world a few months after they have been in season in Denmark (organic ones, too) In practise, eating according to season means root vegetables, onions and cabbage in winter. This is  still new to most people.More potatoes – better potatoesThe potato is threatened with extinction. Replaced by rice, pasta and powder. This wholesome and nutritious food must return to our plates.5.    Fruit according to season – fruit alone is not enoughIn Denmark during the winter this means APPLES, APPLES, APPLES. But I will contradict myself here: A banana boat always comes in. Even to the organic kitchen. Of course we must import some of the things we crave most or cannot grow ourselves. But choose with care. When we only have apples and not in the summer and autumn where we can grow everything at home, fortunately …6.    An increased or different use of bread and grain7.    Beware of sweet and expensive foodstuffs8.    A different combination of menus – everyday food and party food is not the same9.    Old housekeeping virtues – operating the kitchen rationally (wasting less)In a sustainable and organically managed kitchen you don’t throw away food. There is a LOT of money to be saved here. A critical attitude to processed and semi-processed goods (More whole foods) 11. 	Finding the weak point



The objectives of the project are:
• to identify management strategies that 

promote animal health and welfare in European 
organic laying hens 

• while limiting environmental impacts 

Special attention will be paid to potential 
problems related to the actual change to 100% 
organic feed ingredients

Project leader: Prof. Dr. Ute Knierim, University 
of Kassel, Germany

Countries: DE, DK, IT, UK, NL, AU, SE, BE

HealthyHens: 
Promoting good health and welfare in 
European organic laying hens
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