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XXIst century challenges
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	Foley	&	al.	Nature	478:337–342,	2011	
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The	 emergence	of	 new	 challenges	 for	
food	 systems	 such	 as	 reduc-on	 of	
impact	on	climate	change,	biodiversity	
loss	 or	 water	 pollu-on	 implies	 the	
development	 of	 new	 agricultural	
models	 based	 on	 new	 pathways	 of	
innova-on		
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TWO	INTERRELATED	ISSUES	



New balance of traits, 
path depency and 
lock-ins
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Addicted to yield Yield	is		

•  The	main	objec-ve	of	
breeding	

•  The	target	of	op-misa-on	

•  A	key	element	of	income	

•  The	Y	of	most	of	our	graphs	
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From old balance …
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Most	of	the	present	potato	
produc2on	systems	are	based	on	
varie2es	that	are	high	yield,	fit	
for	industrial	processing	and	
dependent	on	the	use	of	
chemicals	for	disease	control	
and	management	of	weeds		
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Less pes)cides for late blight in Belgium ?
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Low input wheat

21	25 

We	iden2fied	twelve	factors	impeding	
wider	adop2on	of	mul2-resistant	
cul2vars.		
	
These	factors	explain	why	current	
wheatcropping	
systems	are	maintained	in	a	‘pes2cide	
lock-in’	situa2on,		
	
an	economic	concept	that	
could	be	used	more	frequently	to	
study	agricultural	innova2ons.	

	Vanloqueren	&	Baret,	Ecological	economics,	66	2008	



Low input wheat
22	

1	·		Direct	cul2var	choice	criteria	of	farmers	:	disease	resistance	comes	only	aNer	gross	yield,	
resistance	to	lodging	and	commercial	quality	

2	·		Incomplete	resistance	of	resistant	cul2vars	and	the	unpredictability	of	epidemic	development	
3	·		Limited	number	of	cul2vars	resistant	to	all	frequent	diseases	
	
4	·		Contradictory	objec2ves	of	crop	protec2on	and	seed	departments	in	supply	companies	

(which	disadvantages	resistant	cul2vars)	
5	·		Influence	of	supply	companies'	salespeople	on	farmers’	prac2ces	
6	·		Breeding	history	and	breeding	objec2ves	of	seed	companies		
	
7	·		Omnipresence	of	gross	yield	and	absence	of	economic	op2mum	es2mates	
8	·		Concentra2on	on	one	cultural	system	at	the	expense	of	alterna2ve	systems	
9	·		Percep2on	of,	and	informa2on	given	about,	resistant	cul2vars	
	
10	·		Cul2var	registra2on	norms	
11	·		More	important	challenges:	food	safety,	traceability,	etc.	
	
12	·		Payments	based	on	output	influenced	cul2var	choice	
towards	highest-yielding	cul2vars	

Public	extension	
services	and	
research	

Farmers	

Market	

Public	
regula-on	

Past	agricultural	
policies	
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Classic paper

24	

	Cowan	&	Gundy,	The	Economic	Journal,	436	1996		



Diversity of 
produc)on systems 
and imbalances
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New expecta)ons

Industrial	

Organic	

Local	

Fair	trade	

26	



Paradigm and pathways

THE	SOLUTION	SHELF	

ORGANIC	 CHEMICAL	 BIOTECH	

Pathways	of	innova-on	

Paradigms	of	innova-on	
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Imbalances 

In	a	world	of	limited	resources,	
innova2on	paradigms	are	in	
compe22on.	
	
Some	innova2on	pathways	are	
favored	by	path	dependency	
	
Open	the	op2ons	implies	a	new	
balance	between	the	paradigms	of	
innova2on	

	Vanloqueren	&	Baret,	Research	Policy,	38	2009	



Focus on compe))vity

Public-private partnerships
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bene)fs
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Mainstream paradigm in 
media
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Emphasis on intellectual 
property

Scenarios for the future of 
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systems

Defini)on of innova)on

Rela)on to complexity

Choice of impact factors

Specialisa)on vs. 
interdisciplinarity

Publish or perish

Emphasis on spin offs …
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Elements of imbalance
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Classic paper

	Merton,	Science	1968	
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Reconnect4		
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Take home message
•  Innova2on	is	no	more	a	linear	process	from	research	to	
farmers	

•  Innova2on	is	embeded	in	mul2-actors	systems	

•  A	diversity	of	pathways	of	innova2on	is	possible	
•  Investments	in	paradigms	of	innova2on	are	imbalanced	

•  A	befer	balance	between	paradigms	of	innova2on	is	
relevant	for		
•  Adressing	ecological	issues	and	planet	boundaries	
•  Answering	society	expecta2ons	
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