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What	is	a	researcher?	



What	is	a	researcher?	

•  Someone	who	identifies	new	questions	

•  Someone	who	can	develop	a	strategy	to	address	them	
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What	is	a	«	simple	»	question?		

•  A	question	which	does	not	require	much	background	

•  A	question	which	does	not	have	a	simple	answer	
	
•  A	question	which	opens	a	new	field/research	area	



Ex:	How	does	heredity	work?	

New	field:	Genetics	

Gregor	Mendel	



Contemporary	example?	

Lab	coat	

Glasses	

Explains		
something	

Jan	Traas	



? 

Gene	 Shape	

Observation/frustration:	Genetics	is	correlative	

Strategy:	need	to	look	beyond	the	discipline	



Integrating	mechanics	and	computational	modeling	
to	be	closer	to	causality	

New	field:	Morphodynamics	/	quantitative	biology	
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? •  Extracting	meaningful	information	from	huge	(and	
heterogeneous)	datasets	

•  The	contribution	of	gene	network	topology	in	regulation	
•  The	roles	of	stochasticity		
•  Multiscale	emerging	properties	

•  The	counter-intuitive	implications	of	feedback	

•  Visualizing	the	invisible,	e.g.	forces	

•  How	does	robustness	emerge?	

Quantitative	biology	can	help	generate		
other	simple	questions	



A	new	journal	for	this	field	



Why	is	it	difficult		
to	generate	simple	questions?	



We	are	suffering	from	many	cognitive	biases	
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1.	We	are	conservative	

Starting	
from	scratch?	



«	A	new	scientific	truth	does	not	triumph	by	
convincing	its	opponents	and	making	them	see	the	
light,	but	rather	because	its	opponents	eventually	
die,	and	a	new	generation	grows	up	that	is	familiar	
with	it	»	
	
Max	Planck	

It’s	difficult	to	go	against	established	dogmas	



It’s	difficult	to	abandon	a	scientific	project	



Cathy	freeway,	Houston,	USA	

2.	We	have	trouble	with	
systems	thinking	

	
	
	
	
	

Braess	paradox	



The	Braess	paradox	applied	to	food	security?	

Production	



The	Braess	paradox	applied	to	food	security?	

Production	 Distribution	 Waste	

INRA2025:	Produce	better	&	Predictive	biology	



How	to	generate	simple	questions?	



Observation	 Question	 Thinking	

Test	

Conclusion	

The	scientist’s	way	

A	well	established	way	to	build	fact-based	evidence…	
but	is	it	well	designed	to	generate	simple	questions?	



Observation	 Question	 Thinking	

Test	

Conclusion	

The	scientist’s	way	

Observation	 Question	Thinking	

Test	

The	artist’s	way	



Fine	arts	school:	«	To	make	in	order	to	identify	questions	»	

Famous	quotes	

«	What	I	do	tells	me	
what	I’m	looking	for	»	
	
Pierre	Soulages	



nouveauxcommanditaires.eu	
500	funded	projects	over	25	years	by	fondation	de	France	
(150	kE	per	project)	

Science	&	society:		
Simple	questions	emerging	through	transdisciplinarity	



	
•  Look	for	and	take	advantage	of	scientific	frustrations	

•  Talk	to	the	non-experts	(no	background	required	for	simple	
questions)	

•  Acknowledge	that	it	does	not	come	naturally	:	System’s	thinking	
	
•  Promote	the	conditions	for	their	emergence:	Interdisciplinarity	

•  Open	the	lab	to	new	ways	to	do	research:	citizen	science,	art	&	
science	

How	to	generate	simple	questions?	



Simple	and	urgent	questions?	



Climate	crisis:	How	to	co-exist?	

Australia,	Jan	2nd,	2020	



Climate	crisis:	How	to	co-exist?	



«	Air	pollution	is	the	new	tobacco	»	(WHO	director	general)	

7	million	deaths	linked	to	air	pollution	annually	



As	much	plastic	as	fish	in	the	oceans	by	2050	

Ellen	MacArthur	Foundation,	2016	WEF	



50%	of	the	world	biomass	for	Human	use	

Smil,	2013;	Negrutiu	et	al.,	2020	



Vertebrate	on	continents	(in	mass)	

Domesticated	animals	
65%	

Humans	
32%	 Wild	vertebrates	

<3%	Smil,	2002	



6th	mass	extinction	of	species	

Source:	IUCN	



A	very	recent	trend:	the	great	acceleration	

Steffen	et	al.,	2007	



An	alert:	Planetary	boundaries	

Rockström	et	al.,	2009	



Scientific	laws	should	explain	the	how,	
but	not	the	why.	
	
Auguste	Comte	
1798-1857	

Revisiting	positivism?	



Scientific	questions	are	not	neutral	



Scientific	questions	are	not	neutral	

«	Accurate	genotyping	for	enhanced	oil	yields	
will	optimize	and	ultimately	reduce	the	acreage	
devoted	to	oil	palm	plantations,	providing	an	
opportunity	for	conservation	and	restoration	of	
dwindling	rainforest	reserves	»	

Singh	et	al.,	2013	Nature	



A	dissonance	in	the	scientific	community	

«	Promote	scientific	risk-taking,	
through	the	response	to	the	
great	societal	challenges	and	
through	interdisciplinarity	»	



https://simple-question.org/	





The	central	role	of	plant	
scientists	in	the	anthropocene	

Agroforestry	

Agroecology	

Durable	resistance	

Heterogeneities,	multistress…	

Biotech	Bioeconomy	



Use	matter	to	save	time	
	

	TOWARDS	
	

Use	time	to	save	matter	

Paradigm	shift	#1:	Time	&	matter	

Ex:	Zero	pesticides,	durable	resistance	



A	society	of	growth	based	on	real	or	
artificial	scarcity	

	
TOWARDS	

	
A	sober	society	based	on	abundant	and	

complex	interactions	

Paradigm	shift	#2:	growth	vs.	degrowth	

Ex:	Agroecology,	predictive	biology	



Improve	performance	thanks	
to	process	optimization	

	
TOWARDS	

	
Build	our	adaptability	on	the	

system’s	weaknesses	

Paradigm	shift	#3:	optimization	vs.	adaptability	

Ex:	Multi-stress/multi-performance	



Use	the	ecosystem	to	increase	production	
	

TOWARDS	
	

How	production	feeds	the	ecosystems	

Paradigm	shift	#4:	Food	production	

Ex:	Phytoremediation,	Bio-economy,	Ecosystem	services	



In	short:	a	shift	in	our	scientific	questions	

From	performance…	 	 	 	 	to	resilience	



Take	home	messages	

	
•  Free	up	your	questions!	
	
•  Interdisciplinarity,	System’s	thinking,	and	
Citizen	science	to	the	rescue	

•  We	are	facing	an	existential	crisis	which	
requires	creative	research,	more	than	ever	




