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Executive summary 
The	purpose	of	 this	 document	 is	 to	present	 the	 report	 about	 the	methodology	used	 to	get	
information	 of	 the	 user	 requirements	 for	 the	OPTIMA	 IPM	 system	 in	 the	 three	 pilot	 areas	
selected	since	the	beginning	of	the	project	respectively	in	France,	Spain	and	Italy.	
Chapter	1	provides	an	introduction	about	the	reasons	for	carrying	out	the	activities	which	are	
reported	in	the	following	chapters,	starting	from	Chapter	2,	which	outlines	the	methodology	
followed	and	continuing	with	Chapters	from	3	to	6	where	the	specific	activities	are	thoroughly	
analysed.		
At	 first	 (Chapter	 3),	 an	 information	 activity	 addressed	 to	 stakeholders	 about	 OPTIMA	
objectives	and	foreseen	activities	have	been	carried	out	in	the	pilot	areas,	then	(Chapters	4-6)	
a	survey	activity,	addressed	to	farmers	and	field	technicians,	was	carried	out	in	the	three	pilot	
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areas,	submitting	a	questionnaire	aimed	at	verifying	the	current	practices	adopted	for	crop	
protection	and	at	knowing	the	feedback	from	stakeholders	regarding	the	purposes	of	OPTIMA.		
The	results	of	this	survey	were	examined	and	commented	in	each	pilot	area	by	focus	groups	
made	of	some	representatives	of	farmers	and	stakeholders	and	coordinated	by	the	OPTIMA	
Partners.	 These	 focus	 groups	 will	 actively	 follow	 the	 activities	 of	 OPTIMA	 Project	 and	will	
continue	to	provide	their	feedback	on	the	results	achieved,	so	that	OPTIMA	Partners	will	have	
the	possibility	to	eventually	adjust	and	refine	the	activity	plan	of	the	project	conveniently	to	
reach	the	higher	success	and	applicability	of	OPTIMA	IPM	approach	in	the	farms	on	a	large	
scale.	
In	Chapter	7	a	 summary	of	 the	overall	 results	obtained	 from	the	survey	activity	and	of	 the	
deriving	 recommendations	 for	 the	OPTIMA	 Partners	 is	 reported.	 OPTIMA	 project	 purposes	
were	 generally	 agreed	 by	 the	 interviewed	 stakeholders,	 but	 some	 remarks,	 that	 shall	 be	
considered	by	the	OPTIMA	Consortium	were	pointed	out.	In	particular,	they	remarked:	1)	the	
need	to	consider	the	possibility	to	transfer	the	application	of	advanced	early	disease	detection	
systems	and	Decision	Support	Systems	also	to	further	diseases,	besides	the	ones	targeted	in	
OPTIMA	activity	plan;	2)	the	exigence	that	bio-PPPs	are	effective	to	control	diseases	at	least	
as	conventional	PPPs	and	are	easy	to	use	for	the	farmer;	3)	the	importance	to	keep	the	costs	
of	new	smart	sprayers,	whose	potential	benefits	are	well	recognised,	as	close	as	possible	to	
those	of	conventional	spraying	equipment;	4)	the	need	to	have	reliable	field	data,	acquired	at	
least	in	two	different	seasons,	about	the	effectiveness	of	the	OPTIMA	IPM	system.	
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1. Introduction 
In	order	to	verify	the	consistency	of	the	OPTIMA	project	activities	with	the	effective	needs	of	

the	farmers,	and	therefore	to	provide	outputs	of	the	project	applicable	with	success	 in	the	

fields	on	a	large	scale,	it	was	planned	to	have	regular	feedbacks	and	interactions,	along	the	

whole	duration	of	the	Project,	between	the	OPTIMA	Partners	and	communities	of	farmers	and	

stakeholders	of	the	pilot	areas	individuated	in	Spain,	Italy	and	France.		

First	goal	was	to	provide	information	about	the	objectives	and	plan	of	activities	within	OPTIMA	

project	 to	 numerous	 end-users	 and	 to	 make	 surveys	 to	 get	 the	 participant	 stakeholders	

preliminary	 feedback	and	 remarks	on	existing	practices	and	on	 the	proposed	OPTIMA	 IPM	

system.	 In	 a	 second	 phase,	 focus	 groups	 had	 to	 be	 assembled	 to	 verify	 the	 questionnaire	

results	on	specific	user	needs	and	get	more	targeted	ideas	and	needs.	In	a	6-month	basis,	co-

creation	groups	will	convene	to	receive	end-users’	feedback	and	optimize	the	OPTIMA	system	

and	sub-systems	that	will	be	tested	in	the	pilot	fields.	Finally,	during	the	pilot	testing	of	the	

system	the	end-users	will	assess	it,	using	ad	hoc	evaluation	sheets.	

Initially,	 a	 brochure	 explaining	 the	 basic	 features	 of	 the	 new	OPTIMA	 IPM	 system	will	 be	

developed	 and	 delivered	 to	 the	 selected	 groups	 of	 end	 users	 (farmers,	 agricultural	

consultants,	and	technicians)	providing	them	with	reference	information.	The	protocols	and	

instruments	that	will	assemble	the	total	end-user	requirements	and	evaluation	plan	will	be	

defined	to	enable	the	selected	groups	of	end-users	to	provide	their	feedback	on	the	OPTIMA	

IPM	system.	The	received	feedback	will	be	used	to	modify	-	where	needed	-	the	roadmap	in	

WP	2-5.	

This	task	will	consist	of	both	surveys	(through	questionnaires)	and	interviews	(through	focus	

groups)	that	will	identify	the	needs	of	the	end-user	groups	in	each	pilot	country	regarding	the	

OPTIMA	IPM	system.	About	100	questionnaires	will	be	sent	to	end-users	in	each	pilot	country	

and	after	analysing	the	results,	concrete	ideas	and	needs	of	the	participants	will	be	extracted.	

These	 results	will	 be	 evaluated	 through	 focus	 groups	 that	 are	 considered	 to	 be	 the	most	

interactive	 methodology	 to	 reveal	 end-user	 requirements.	 Questions	 will	 include,	 among	

others:	 the	 existing	 technologies	 used	 for	 PPP	 application,	 the	 drawbacks	 that	 these	

technologies	show	in	PPP	efficacy,	the	features	that	end-users	would	require	for	 increased	

efficacy	 and	 ease-to-use.	 Particular	 attention	 will	 be	 given	 to	 farmers	 of	 the	 agricultural	

cooperatives	 that	participate	 in	 the	project	and	consultants/technicians	affiliated	 to	 them.	

Through	this	procedure,	the	requirements	and	tolerance	 levels	of	the	provided	capabilities	

and	functions	of	the	OPTIMA	IPM	system	will	be	specified,	and	the	qualitative	analysis	of	the	
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results	will	ensure	the	precision,	reliability,	availability	and	integrity	of	the	final	IPM	system.	

The	results	will	be	a	detailed	user	requirements	report,	personas	and	scenarios	of	use	for	the	

OPTIMA	IPM	system	in	the	three	pilot	countries	for	the	corresponding	crops.	

	

2. Methodology 
In	the	three	pilot	countries	(France,	Spain	and	Italy),	where	the	pilot	tests	will	be	carried	out	

in	the	ambit	of	OPTIMA	WP5,	actions	were	taken	with	the	aim	to	select	and	actively	involve	

farmers	that	work	with	the	examined	crops	(open	field	carrots,	apple	orchards	and	vineyards)	

and	 their	 crop	 advisors	 and	 technical	 support	 services	 in	 order	 to	 create	 a	 community	 of	

representative	end-users	interested	in	adopting	the	OPTIMA	proposed	solutions.	

As	a	first	step,	an	OPTIMA	brochure	was	prepared,	aiming	at	summarising	the	objectives	of	

the	OPTIMA	project	and	to	outline	the	actions	foreseen	to	reach	these	goals.	This	brochure	

was	 realised	 to	 inform	 farmers	 and	 advisors	 of	 the	 pilot	 areas	 about	 the	 contents	 of	 the	

OPTIMA	project.	

Second	 phase	 consisted	 of	 the	 preparation	 of	 a	 questionnaire	 to	 submit	 to	 farmers	 and	

advisors	in	the	pilot	areas,	aiming	at	getting	preliminary	feedback	about	their	current	practices	

for	crop	protection	management	and	about	their	expectations	and	remarks	on	the	OPTIMA	

proposed	activities.	

Third	step	was	the	distribution	of	the	questionnaire	to	a	sample	of	farmers	and	advisors	in	

each	pilot	area	and	the	collection	of	the	answers	received.	

The	fourth	phase	consisted	in	the	evaluation	of	collected	data	in	each	pilot	by	a	focus	group	

of	 about	 10	 stakeholders	 composed	 by	 representatives	 of	 farmers	 and	 advisors,	who	 also	

answered	the	questionnaire,	coordinated	by	the	OPTIMA	Partners.	In	each	pilot	country	the	

focus	 group	was	 asked	 to	 follow	also	 the	 further	 activities	 of	OPTIMA	 in	 order	 to	 provide	

regular	feedback	about	the	planned	work	and	the	results	achieved	and	to	provide	support	for	

the	selection	of	the	farms	where	to	carry	out	the	evaluation	of	OPTIMA	in	the	filed	as	planned	

in	WP	5.		

Fifth	step	was	an	overall	analysis,	carried	out	by	UNITO,	of	all	 the	answers	collected	 in	the	

three	pilot	areas	aimed	at	summarising	the	feedback	received	and	to	point	out	the	aspects	

that	shall	be	considered	in	order	to	get	OPTIMA	IPM	system	applicable	in	the	field	on	a	wide	

scale.	
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3. Phase 1- Realisation of OPTIMA brochure 
A	synthetic	brochure	aimed	at	illustrating	the	objectives	of	OPTIMA,	the	actions	foreseen	to	

reach	these	goals	and	the	expected	results	was	prepared	by	UNITO,	CERTH	and	AUA	with	the	

support	of	all	OPTIMA	Partners.	

It	 was	 first	 realised	 in	 English,	 then	 it	 was	 translated	 in	 the	 local	 languages	 of	 the	 pilot	

countries	 (French,	 Spanish	 and	 Italian)	 so	 to	 have	 the	 possibility	 to	 deliver	 the	 copies	 to	

farmers	and	advisors	in	the	pilot	areas.	

Criteria	followed	for	realising	the	brochure	were	to	minimise	descriptions	and	to	rely	as	much	

as	 possible	 on	 pictures	 and	 schemes	 in	 order	 to	 result	 in	 an	 attractive	 and	 immediately	

understandable	brochure.	

The	 contents	 of	 the	 brochure	 were	 divided	 in	 sections:	 introduction,	 objectives,	 planned	

actions,	expected	results;	in	the	front	page	the	title	of	the	project	was	enhanced	while	in	the	

back	 page	 of	 the	 brochure	messages	 to	 ask	 famers	 and	 stakeholders	 to	 support	 OPTIMA	

activities	were	reported	with	contact	details	that	were	then	customised	according	to	the	pilot	

countries,	so	to	provide	direct	contacts	with	OPTIMA	Partners	working	in	each	specific	pilot	

area.						

The	definitive	and	printable	brochure	in	English	(Fig.	1)	was	delivered	at	beginning	of	M3	of	

the	project	(November	2018)	and	the	translations	in	French	(Annex	1),	Spanish	(Annex	2)	and	

Italian	(Annex	3)	were	available	just	afterwards.	

This	 brochure	was	 realised	 in	 the	 ambit	 of	WP	 1	 as	 it	was	 functional	 to	 the	 building	 of	 a	

community	 of	 end-users	 interested	 in	 participating	 and	 collaborating	 in	 OPTIMA	 activities	

from	 the	 beginning	 of	 the	 Project,	 but	 it	 could	 be	 exploited	 also	 for	 communication	 and	

dissemination	activities	within	OPTIMA	(which	are	managed	specifically	in	the	ambit	of	WP	7).	

From	 this	 point	 of	 view	 the	 brochure	 has	 been	 already	 translated	 also	 in	 further	 local	

languages	of	OPTIMA	Partners	(e.g.	Greek,	Dutch	and	Portuguese).	
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Figure	1	-	OPTIMA	brochure	in	English.	
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4. Phase 2 - Preparation of questionnaire 
With	the	aim	to	interview	a	sample	of	farmers	and	advisors	in	each	of	the	three	pilot	areas,	a	

questionnaire	was	prepared	to	get	a	preliminary	feedback	about	current	practices	adopted	

for	 crop	 protection	 and	 expectations	 and	 remarks	 on	 proposed	 OPTIMA	 activities.	 The	

questionnaire	was	developed	by	UNITO	and	CERTH	in	collaboration	with	the	OPTIMA	Partners	

involved	in	the	pilot	countries	and	the	supervision	of	the	Project	coordinator	(AUA).			

It	was	divided	 in	3	sections:	a)	general	 information	about	 the	 interviewed	person,	without	

asking	 the	 name	 and	 address;	 b)	 information	 about	 current	 practices	 adopted	 for	 crop	

protection	 (open	 field	 carrots	 in	 France,	apple	orchards	 in	Spain	and	vineyards	 in	 Italy);	 c)	

needs	and	expectations	from	OPTIMA	project.	

In	total	20	questions	were	proposed,	generally	providing	guided	answers	to	select.	

The	details	of	the	questionnaire	are	reported	in	Tab.	1,	2	and	3.	Questions	14,	15	and	16	were	

tuned	according	to	the	specific	pilot/crop	context.	The	questionnaire	was	then	translated	in	

the	languages	of	the	three	pilot	countries	for	being	submitted	to	the	farmers	and	the	advisors	

(field	technicians).	

	 	



OPTIMA		 	 	 	 					Del.	1.1 

	
	 	
Page	10	of	57	
	

	

OPTIMA	WP	1	–	Task	1.1	questionnaire	

Section	1	-	Information	about	the	interviewed	person	

Q1)	Who	are	you?	

A) Farmer	[	]	
B) Field	technician	[	]	
C) Contractor	[	]	

Q2)	How	old	are	you?	 _____________years	

Q3)	Gender	 	

A)	Male	[	]	 	
B)	Female	[	]		
C)	Prefer	not	to	say/Other	[	]	

Q4)	What	is	the	highest	level	of	education	you	completed?	

A)	Elementary	(approximately	4-7	years	of	general	education)	 [	]	
B)	Secondary	school	(approximately	8-12	years	of	general	education)	[	]	
C)	Technical	school	and/or	apprenticeship	(approximately	2-4	years	follow-up	after	

secondary	school)	[	]	
D)	University	(any	level,	Bachelor,	Master,	or	PhD)	[	]	
E)	Other:	________________________	

	

Q5)	

If	you	are	a	farmer	

Q5a)	What	is	the	total	surface	of	your	farm?	What	is	the	vineyard	(IT)/apple	orchard	
(SP)/carrot	field	(FR)	surface	in	your	farm?	

If	you	are	a	field	technician	

Q5b)	Concerning	vineyards	(IT)/apple	orchard	(SP)/carrot	fields	(FR)	what	is	the	total	farm	
surface	you	manage?	How	many	farms	do	you	follow?		

If	you	are	a	contractor	

Q5c)	Concerning	vineyards	(IT)/apple	orchard	(SP)/carrot	fields	(FR)	what	is	the	total	
surface	you	spray?	How	many	farms	do	you	follow?		

Table	1	–	Section	1	of	the	questionnaire	to	submit	to	end-user	groups	in	the	pilot	countries	
(France,	Italy	and	Spain).		
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OPTIMA	WP	1	–	Task	1.1	questionnaire	

Section	2	-	Information	about	the	current	practices	adopted	to	spray	the	crop	
selected	for	OPTIMA	project	in	each	country	(carrots	FR,	vineyards	IT,	apple	

orchards	SP)	

Q6)	For	the	detection	of	the	crop	diseases	which	type	of	method	do	you	use?	
A) I	only	trust	on	my	own	expertise	monitoring	the	fields	 [	]	
B) I	ask	for	the	support	of	an	extension	service	(e.g.	plant	pathologist/agronomist)	[	]	
C) I	use	disease	prediction	models	[	]	
D) Other_______________________[	]	

Q7)	Who	does	apply	pesticides	in	the	farm?	(note:	for	technicians,	for	each	answer	
proposed,		it	shall	be		indicated	their	occurrence	in	the	followed	farms)			

A) The	farmer	only	[	]																																			B)	The	farmer	and	his/her	employees	[	]	
C) The	employees	only	[	]																												D)	A	contractor	[	]	

Q8)	Which	type	of	plant	protection	strategy	is	adopted	in	the	farm?	
A) Conventional	(only	synthetic	PPPs)	 	[	]	
B) IPM	=	Integrated	Pest	Management	(at	least	one	application	during	the	season	

made	with	a	bio-PPP)	 	[	]	
C) Organic		[	]	

Q9)	How	many	fungicide	treatments	do	you	make	in	one	season	in	vineyard	(IT)/apple	
orchard	(SP)/carrot	fields	(FR)?	
Number	of	fungicide	PPP	application	per	year______	
Q10)	How	many	other	PPP	treatments	dedicated	to	pest	and	weed	control	do	you	make	in	
one	season	in	vineyard	(IT)/apple	orchard	(SP)/carrot	fields	(FR)?	
Pest	control	PPP	application	number	per	year_______	
Weed	control	PPP	application	number	per	year______	
Q11)	If	you	make	Integrated	Pest	Management	(IPM),	how	many	fungicide	treatments	do	
you	apply	using	synthetic	PPPs	and	how	many	using	bio-PPPs?				
Number	of	fungicide	application	using	synthetic	PPPs	per	year____________________	
Number	of	fungicide	application	using	bio-PPPs	per	year_________________________	
Q12)When	you	apply	treatments	vs	vine	downy	mildew	(IT)/	apple	scab	(SP)/carrot	
alternaria	blight	leaf	(FR)	do	you	mix	two	or	more	synthetic	PPPs	in	the	same	spray	
mixture,	also	to	control	other	diseases?			Yes	[	]		No	[	]	
Q13)When	you	apply	treatments	vs	vine	downy	mildew	(IT)/	apple	scab	(SP)/carrot	
alternaria	blight	leaf	(FR)	do	you	mix	two	or	more	bio-PPPs	in	the	same	spray	mixture,	also	
to	control	other	diseases?			Yes	[	]		No	[	]	

Q14)	Which	type	of	sprayer	is	used	for	treatments?	(Note:	proposed	answers	shall	be	
tuned	for	each	pilot	country)	
Proposed	answers	for	carrots	fields	(FR)	

A) Conventional	boom	sprayer	 [	]	
B) Air-assisted	boom	sprayer	 [	]	
C) Other:________________________[	]		
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Proposed	answers		for	vineyards	(IT)	
A) Conventional	axial	sprayer	 [	]	
B) Cross	flow	sprayer	 [	]	
C) Pneumatic	sprayer	 [	]	
D) Multi-row	sprayer	 [	]	
E) Tunnel	sprayer			 [	]		
F) Other_____________		 [	]	

Proposed	answers	for	apple	orchards	(SP)	
A) Conventional	axial	sprayer	without	air	deflectors	 [	]	
B) Conventional	axial	sprayer	with	air	deflectors	 	 [	]	
C) Cross	flow	sprayer	 	 	 [	]	
D) Tunnel	sprayer	 	 	 	 [	]	
E) Other	______________		 	 [	]	

Q14	bis)	(only	for	FR/carrots)	
Can	you	please	indicate	some	more	details	of	your	boom	sprayer?	

A) Boom	length	______________________m	
B) Number	of	spraying	sections____________	
C) Nozzle	spacing	along	the	boom	_________________cm	
D) Type	of	nozzles	adopted	(model)_________________________	
E) Other	_______________________________________________	

Q15)	Which	type	of	the	following	technologies	are	adopted	in	the	farm?	(note:	for	
technicians,	for	each	answer	proposed,		it	shall	be	indicated	their	occurrence	in	the	
followed	farms)			

A) Antidrift	nozzles	 	 [	]	
B) Sprayer	control	unit	(e.g.	DPA)	 [	]	
C) GPS	on	tractor	 	 	 [	]	
D) Other:___________________		 [	]	

Q16)	Which	range	of	volume	rate	(L/ha)	do	you	apply	on	your	vineyards/apple	
orchards/carrot	fields?	

A) Fungicide	application:	Min	________L/ha;	max	____________L/ha	
B) Insecticide	application:	Min	________L/ha;	max	____________L/ha	
C) Herbicide	application:	Min	_________	L/ha;	max	__________	L/ha	

Q16bis)	(only	for	IT/vineyards)	How	do	you	spray	your	vineyard?	
a) Passing	in	every	row	[	]	
b) Passing	every	two	rows	[	]	
c) Passing	every	two	rows	at	beginning	at	early	growth	stage	and	every	single	row	

when	canopy	is	fully	developed	[	]	
d) Other	_____________		[	]	

Q17)	Which	range	of	operating	pressure	do	you	adopt	on	your	sprayer?	
Min	_____________bar;	max	_____________bar.	
Table	2	–	Section	2	of	the	questionnaire	to	submit	to	end-user	groups	in	the	pilot	countries	

(France,	Italy	and	Spain).		
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OPTIMA	WP	1	–	Task	1.1	questionnaire	

Section	3	-	Farmer’s	needs	and	expectations	about	OPTIMA	

Q18)	Please	rate	the	importance	of	the	following	objectives	and	concerns	regarding	the	
pest	control	strategies	and	products	on	a	0-100	scale	(0	=	Not	at	all	important;	100	=	
Extremely	important)	

Topic Objective or concern Importance 
(0-100) 

Environmental impacts  Global emissions to air, water and soil  
Local impacts on non-target organisms 
(pollinators and other organisms) 

 

Human health impacts For operators (farmer/technician)  
For consumers of the products  

Impact on crops 
(taking also in consideration 
damage to succeeding or 
adjacent crops, effects on other 
pests, and side-effects on species 
that act as natural enemies of the 
pests) 

Impact on yield quality and quantity  

Development of resistance to pesticide  

Organic Use of no synthetic PPPs (to market the product 
as organic) 

 

Water Water consumption  

Socio-economic Capital costs  
Operating costs  
Contribution to the local economy (considering 
local labour and local expenditure) 

 

Work quality (considering compensation, 
physical burden, tasks and hours of work) 

 

Work accidents Work-related accidents for workers (including 
intoxication, machinery, etc.) 

 

Q19)	Which	activity,	among	the	six	listed	below,	do	you	consider	more	promising	to	
provide	concrete	results	applicable	in	the	farms	on	a	large	scale?	

A) Development	of	disease	early	detection	instruments	and	refined	disease	
prediction	models	[	]	

B) Specific	recommendations	on	selection	and	use	of	bio-PPPs		[	]	
C) Implementation	of	new	technologies	on	smart	sprayers	[	]	
D) Development	of	a	Decision	Support	System	to	improve	the	whole	spray	

application[]		
E) Evaluation	of	new	IPM	elements	in	the	field	[	]	
F) Assessment	of	the	impacts	of	the	proposed	IPM	system	on	human	health,	the	

environment,	the	society	and	the	economy	[	]	

Table	3	–	Section	3	of	the	questionnaire	to	submit	to	end-user	groups	in	the	pilot	countries	
(France,	Italy	and	Spain).		
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5. Phase 3 – Submission of questionnaires and 
collection of answers 

5.1 Identification of persons to interview 
In	 the	 original	 approach,	 in	 each	 country,	 the	 questionnaire	 had	 to	 be	 submitted	 to	 a	

representative	 sample	 of	 end	 users	 (at	 least	 100	 answering	 all	 the	 questions),	 including	

farmers,	contractors	and	advisers	(field	technicians	who	usually	support	farmers	in	planning	

and	execution	of	crop	protection	activities).	

The	proportion	for	these	3	categories	of	interviewed	people	should	have	been	the	following:		

-	 85%	farmers;	

-	 10	%	contractors;	

-	 5%	advisers.	

This	proportion	was	selected	 in	order	 to	get	 feedback	about	current	practices	adopted	 for	

crop	protection	and	about	OPTIMA	proposed	activities	especially	from	farmers,	who	are	the	

key	target	for	the	exploitation	of	OPTIMA	results	and	the	adoption	of	OPTIMA	system	on	a	

wide	scale.		

The	 interviewed	 persons	 had	 to	 be	 selected	within	 the	 region	 in	 which	 the	 experimental	

activities	in	the	field	(WP	4	and	WP	5)	will	be	carried	out,	therefore	in	Piemonte	region	in	Italy,	

in	Aragon	region	in	Spain	and	in	Nouvelle	Aquitaine	region	in	France.	

This	sample	was	selected	in	order	to	interview	people	belonging	to	an	area	relatively	limited	

in	space,	therefore	facilitating	the	interviewers	in	making	possibly	face	to	face	interviews	with	

end	users,	but	highly	representative	of	the	most	common	situations	for	the	crop	selected	in	

the	pilot	areas,	so	in	details:	

-	 of	 vine	 cultivation	 in	 Italy	 (Piemonte	 region	has	43500	ha	of	 vineyards,	 7%	of	 the	 Italian	

vineyard	surface	but	with	the	highest	production	of	high	quality	wines	referred	to	the	vineyard	

surface);	the	area	selected	for	the	submission	of	the	questionnaire	was	the	one	of	Monferrato	

(Fig.	2)	where	Barbera	vine	is	widely	cultivated	on	medium	sloped	hills	and	there	is	a	medium	

level	of	mechanisation,	so	 it	 is	 representative	of	 the	more	common	situation	of	 the	 Italian	

viticulture,	and	grapes	downy	mildew	is	a	key	disease	to	control.		
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Figure	2	–	OPTIMA	pilot	area	in	Italy.	

-	 of	 apples	 cultivation	 in	 Spain	 (Aragon	 region	 has	 3268	ha	 of	 apple	 orchards,	 11%	of	 the	

Spanish	apple	orchards	surface).	This	region	(Fig.	3)	presents	a	high	incidence	of	Apple	scab	

disease	on	its	orchards	more	than	other	productive	regions.	

	
Figure	3	–	OPTIMA	pilot	area	in	Spain.	

	

-	of	open	field	carrot	cultivation	in	France	(32%	of	the	French	carrot	production	is	localized			in	

Nouvelle	Aquitaine	 region,	and	especially	 in	 Landes	and	Gironde	departments,	Fig.	4,	with	

approximately	4000	ha	cultivated,	data	from	Agreste	2016).	
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Figure	4	–	OPTIMA	pilot	area	in	France.	

	

For	the	latter	case	of	France,	however,	as	there	is	a	huge	area	of	carrots	with	a	small	number	

of	farmers,	it	was	planned	to	get	at	least	only	15	questionnaires	filled	in,	representing	the	80%	

of	 the	Nouvelle	 Aquitaine	 region	 carrot	 production.	 The	 proportion	 between	 farmers	 and	

technicians	 interviewed,	 in	 France	was	 therefore	 expected	 to	 be	different	with	 respect	 to	

Spain	and	Italy.	

In	all	countries	advisors	were	intended	only	as	field	technicians,	therefore	persons	belonging	

especially	to	extension	services	and	farmers’	associations	(e.g.	growers’	cooperatives,	farmers	

unions,	etc.)	who	daily	operate	in	the	fields	close	to	farmers.		

In	Italy	and	Spain,	it	was	considered	to	interview	farmers’	representative	of	all	categories	of	

farm	sizes	present	in	the	selected	area	(Piemonte	region	and	Aragon	region,	respectively).	

5.2 Modality of submission of questionnaires and collection of 

answers 
In	all	the	countries	the	questionnaires	were	submitted	by	phone	interview	or	via	face-to-face	

interviews	between	M3	and	M4	(November-December2018).	To	all	the	interviewed	persons	

an	informative	sheet	about	the	purpose	of	the	questionnaire	(Annex	4)	was	delivered	and	a	

consent	form	(Annex	5)	was	asked	to	be	signed	in	order	to	agree	about	the	treatment	of	data	

provided.	All	 the	signed	consent	 forms	are	stored	 in	a	dedicated	repository	with	restricted	

access.			
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An	Excel	sheet	(Annex	6)	was	prepared	to	report	the	answers	collected	so	to	facilitate	the	data	

analysis	 and	 to	 make	 easier	 the	 comparisons	 between	 the	 info	 collected	 in	 the	 different	

countries.		

In	 the	end,	 in	 France	 the	number	of	questionnaires	 that	was	 completed	was:	 3	 from	 field	

managers	(intended	as	representative	of	farmers)	and	6	from	field	technicians.	This	limited	

number	 of	 interviews	 was	 due	 to	 the	 fact	 that	 the	 fresh	 carrot	 production	 in	 Nouvelle	

Aquitaine	is	done	by	few	producers	with	high	area	plots	cultivated	that	was	finally	even	less	

than	expected	by	OPTIMA	French	Partners.	One	plot	of	carrots	measures	approximately	30	

ha.	Among	the	8	structures	producing	carrots	adherent	at	INVENIO,	5	farms	represent	around	

80%	of	the	total	Nouvelle	Aquitaine	production.	So,	it	was	considered	to	cover	most	of	the	

cultivated	 land	 represented	 in	 the	 region	 rather	 than	 to	 reach	 a	 target	 number	 of	

questionnaires	filled.	Moreover,	as	typically	only	one	person	(the	field	manager)	decides	the	

carrot	 protection	 strategies	 in	 each	 farm,	 the	questionnaires	were	 addressed	only	 to	 field	

managers	and	to	field	technicians,	without	interviewing	the	farm	employees	who	carry	out	

the	treatments	and	only	perform	the	instructions	given	by	the	managers.			

In	Spain	70	filled	questionnaires	were	collected	in	total:	54	answered	by	farmers	and	16	by	

field	technicians.	No	contractor	was	interviewed	as	they	were	not	present	at	all	in	the	pilot	

area.	

Finally,	in	Italy	102	filled	questionnaires	were	collected:	82	answered	by	farmers,	11	by	field	

technicians	and	9	by	contractors.		

	

6. Phase 4 – Analysis of collected data within the focus 
groups 

6.1 Pilot country: France 
The	questionnaire	was	submitted	by	INVENIO	to	16	stakeholders	and	was	answered	by	3	field	

managers	and	6	 field	 technicians.	All	 the	 interviewed	persons	were	men	and	 their	 level	of	

education	was	secondary	school	in	78%	of	cases	and	University	degree	in	22%	of	cases.	Results	

pointed	out	that	the	field	managers	generally	look	after	about	700	ha	of	fields	cultivated	with	

carrots,	but	the	carrot	surface	represents	only	40%	to	60%	of	the	total	farm	surface	they	have	

to	manage	(Tab.	4).		
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Table	4	–	Data	about	carrot	farm	surfaces	collected	from	field	managers	in	France.	

	

On	 the	 other	 hand,	 the	 field	 technicians	 interviewed	 resulted	 to	 manage	 on	 average	 13	

different	 farms	 having	 an	 average	 surface	 of	 32	 hectares,	meaning	 an	 average	 total	 farm	

surface	of	409	ha	(Tab.	5).	

	
Table	5	–	Data	about	carrot	farm	surfaces	collected	from	field	technicians	in	France.	

	

Majority	of	interviewed	persons	(78%),	either	field	managers	or	field	technicians,	declared	to	

use	prediction	models,	besides	their	personal	expertise,	to	detect	diseases	and	to	plan	the	

carrot	protection	strategy	(Tab.	6).	

	

Table	6	–	Methods	of	disease	detection	used	in	France.	

	

Regarding	 PPP	 applications,	 answers	 collected	 pointed	 out	 that	 they	 are	 made	 by	 farm	

employees	 or	 contractors	 and,	 among	 the	 interviewed	 persons,	 35%	 declared	 to	 follow	
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conventional	plant	protection	 strategy	 (mandatory	 IPM	protocols),	43%	 to	apply	voluntary	

IPM	protocols	and	22%	to	apply	organic	plant	protection	strategies.	

Interviewed	 persons	 declared	 that	 on	 average	 5	 fungicide	 applications,	 2	 insecticide	

applications	and	8	herbicide	applications	are	made	in	carrot	fields.	In	particular,	on	average	4	

fungicide	applications	versus	Alternaria	dauci,	the	carrot	key	disease	that	will	be	considered	

in	OPTIMA,	are	carried	out	during	the	season.	No	bio-PPP	is	actually	available	for	treatments	

against	Alternaria	dauci	and	the	fungicide	applications	are	mostly	made	applying	just	one	PPP	

at	a	time.		

Concerning	 the	 spraying	 equipment,	 78%	 of	 answers	 reported	 to	 use	 conventional	 boom	

sprayers	while	22%	of	interviewed	persons	declared	to	employ	air-assisted	sprayers	provided	

with	an	air	sleeve.	The	average	 length	of	the	boom	was	between	27	and	32	m	with	nozzle	

spacing	of	50	cm.			

In	66%	of	cases,	the	sprayers	used	by	the	interviewed	stakeholders	were	equipped	with	anti-

drift	nozzles,	while	89%	of	sprayers	mounted	a	DPA	(Dose	Proportional	to	Adavancing		speed)	

control	unit,	where	the	spray	flow	rate	was	automatically	adjusted	according	to	the	variable	

ground	speed,	and	33%	of	them	were	equipped	with	a	GPS.	

According	to	the	survey	results	the	volume	application	rates	ranged	between	a	minimum	of	

100	L/ha	and	a	maximum	of	200	L/ha	independent	of	the	PPP	type	sprayed	and	the	average	

operating	pressure	resulted	about	3	bar.		

	

Regarding	 the	 objectives	 and	 concerns	 about	 pest	 control	 strategy	 and	 products	 the	 field	

managers	rated	as	most	important	(average	score	93/100)	the	human	health	impact	on	the	

operator	and	as	less	important	(average	score	40/100)	the	contribution	to	the	local	economy	

(Tab.	7).		

The	 statistical	 analysis	of	 the	data	 collected	 included	a	pairwise	 comparison	of	 the	 ratings	

assigned	to	the	objectives.	This	analysis	counted,	for	each	pair	of	objectives,	the	proportion	

of	the	respondents	that	assigned	a	higher	rating	to	each	one	of	the	objectives,	as	well	as	the	

percentage	 of	 the	 respondents	 who	 assigned	 the	 same	 rating	 to	 the	 two	 objectives.	 The	

results	for	the	field	managers	in	France	is	depicted	in	Fig.	5,	considering	that	a	2/3	majority	

reflects	a	high	degree	of	agreement.	It	is	possible	to	observe	that	objective	3)	-	Human	health	

impacts	 for	 operators,	 is	 considered	 to	 be	 as	 important	 as	 objectives:	 4)	 -	 Human	 health	

impacts	for	consumers	of	the	product,	7)	-	Use	of	no	synthetic	PPPs,	and	13)	-	Work-related	

accidents	 for	 workers	 (symbol	 “=”)	 for	 at	 least	 2/3	 of	 the	 respondents.	 Moreover,	 these	
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objectives	are	in	general	considered	to	be	more	important	(symbol	“>”)	than	the	remaining	

ones.				

	

	
Table	7	–	Field	managers	rating	of	proposed	objectives	and	concerns	regarding	the	pest	

control	strategy	and	products	in	France.	

	 	

Average	score Median min	score Max	score

1 Global	emissions	to	air,	water	and	soil 56,7 60 50 60

2
Local	impacts	on	non-target	organisms	
(pollinators	and	other	organisms) 56,7 60 50 60

3
Human	health	impacts	for	operators	
(farmer/technician) 93,3 100 80 100

4
Human	health	impacts	for	consumers	of	the	
product 90,0 90 80 100

5 Impact	on	yield	quality	and	quantity 83,3 80 80 90

6 Development	of	resistance	to	pesticide 65,0 75 40 80

7
Use	of	no	synthetic	PPPs	(to	market	the	
product	as	organic) 65,0 65 30 100

8 Water	consumption 43,3 30 20 80

9 Capital	costs 55,0 55 50 60

10 Operating	costs 58,3 60 40 75

11

Contribution	to	the	local	economy	
(considering	local	labour	and	local	
expenditure 40,0 40 20 60

12
Work	quality	(considering	compensation,	
physical	burden,	tasks	and	hours	of	work) 58,3 60 30 85

13
Work-related	accidents	for	workers	
(including	intoxication,	machinery,	etc.) 76,7 80 50 100

Farmers	(Field	managers)
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Row	>	Col	 1	 2	 3	 4	 5	 6	 7	 8	 9	 10	 11	 12	 13	
1	 =	 		 <	 <	 <	 <	 <	 >	 		 		 >	 		 <	
2	 		 =	 <	 <	 <	 <	 <	 >	 =	 	 >	 	 <	
3	 		 		 =	 =	 >	 >	 =	 >	 >	 >	 >	 >	 =	
4	 		 		 		 =	 =	 >	 <	 >	 >	 >	 >	 >	 		
5	 		 		 		 		 =	 >	 <	 >	 >	 >	 >	 >	 		
6	 		 		 		 		 		 =	 <	 >	 	 =	 >	 >	 <	
7	 		 		 		 		 		 		 =	 >	 >	 >	 >	 >	 =	
8	 		 		 		 		 		 		 		 =	 <	 <	 	 	 <	
9	 		 		 		 		 		 		 		 	 =	 	 >	 	 		

10	 		 		 		 		 		 		 		 	 		 =	 =	 	 <	
11	 		 		 		 		 		 		 		 	 		 		 =	 	 <	
12	 		 		 		 		 		 		 		 	 		 		 		 =	 <	
13	 		 		 		 		 		 		 		 	 		 		 		 	 =	

	

Figure	5	–	Pairwise	comparison	of	proposed	objectives	and	concerns	rated	by	field	managers	

in	France	(threshold	value	=	0.67).	Numbers	in	the	columns	and	rows	represent	the	

objectives	and	concerns	stated	in	Table	7.	

	

The	 field	 technicians	 rated	 as	 most	 important	 (100/100	 average	 score)	 the	 use	 of	 non-	

synthetic	PPP	and	as	less	important	(54/100	average	score)	the	water	consumption	(Tab.	8).	
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Table	8	-	Field	technicians	rating	of	proposed	objectives	and	concerns	regarding	the	pest	

control	strategy	and	products	in	France.	

	

Field	managers	considered	the	production	of	specific	recommendations	on	selection	and	use	

of	bio-PPP	as	the	most	promising	activity	within	OPTIMA,	while	field	technicians	indicated	the	

development	of	disease	early	detection	instruments	and	refined	disease	prediction	models.	

Finally,	 the	 field	 managers	 suggested	 considering	 the	 development	 of	 disease	 prediction	

model	within	OPTIMA	with	the	aim	to	localise	the	PPP	application	and	therefore	to	minimise	

the	amount	of	PPP	applied	per	hectare.	Also,	they	pointed	out	that	electrostatic	system	could	

be	taken	into	account	for	optimising	spray	applications	and	noted	that	a	support	to	reduce	

the	use	of	PPP	could	come	from	improvements	in	crop	genetics.	

Field	technicians	mentioned	that	there	are	already	sprayers	working	with	disease	detection	

systems	on	 carrots	 (Agrifac)	 and	 that	 research	on	new	 spray	 technologies	 should	 improve	

biocontrol	products	efficacy.	

Average	score Median min	score Max	score

1 Global	emissions	to	air,	water	and	soil 71,7 70 50 100

2
Local	impacts	on	non-target	organisms	
(pollinators	and	other	organisms) 73,3 75 50 100

3
Human	health	impacts	for	operators	
(farmer/technician) 95,0 97,5 80 100

4
Human	health	impacts	for	consumers	of	the	
product 95,0 95 90 100

5 Impact	on	yield	quality	and	quantity 76,7 90 10 100

6 Development	of	resistance	to	pesticide 85,8 90 60 100

7
Use	of	no	synthetic	PPPs	(to	market	the	
product	as	organic) 100,0 100 100 100

8 Water	consumption 54,2 50 15 80

9 Capital	costs 76,0 80 50 90

10 Operating	costs 82,0 80 80 90

11

Contribution	to	the	local	economy	
(considering	local	labour	and	local	
expenditure 55,0 50 20 80

12
Work	quality	(considering	compensation,	
physical	burden,	tasks	and	hours	of	work) 75,8 82,5 50 100

13
Work-related	accidents	for	workers	
(including	intoxication,	machinery,	etc.) 94,2 97,5 80 100

Field	technicians
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6.1.1 Analysis of the focus group 
The	focus	group	that	analysed	the	answers	collected	was	composed	by	9	persons:	2	belonging	

to	 INVENIO	and	1	to	 IRSTEA,	both	Partners	of	OPTIMA	project,	1	 field	manager	and	3	field	

technicians	who	had	answered	the	questionnaire,	1	to	CITFL	(the	French	technical	centre	for	

fruits	and	vegetables),	1	to	ALTUS,	a	carrot	producers’	organization.	

The	focus	group	remarked	that	the	first	issue	on	carrot	production	is	the	weed	management,	

so	the	OPTIMA	project,	focusing	on	Alternaria	dauci,	is	not	targeting	a	priority.	With	the	new	

demand	of	 consumers	 and	 supermarkets	 for	 PPP	 free	 residues	products,	 however,	 to	 find	

solutions	to	reduce	PPP	can	be	useful.	It	was	also	pointed	out	that	when	biocontrol	products	

are	used,	models	are	 less	followed.	Biocontrol	products	are	known	to	be	less	effective	and	

with	a	preventive	action	and	not	a	curative	one,	so	treatments	have	to	be	done	systematically.			

	

6.2 Pilot country: Spain 
In	Spain	UPC	submitted	the	questionnaire	to	70	persons	in	total,	54	farmers	(94%	men	and	6%	

women)	and	16	field	technicians	(63%	men	and	37%	women).	Even	if	it	was	missed	the	goal	

of	getting	100	answers,	also	due	to	the	difficulty	of	having	the	people	available	to	answer	the	

questionnaire	in	relatively	short	time,	nevertheless	the	sample	of	interviewed	people	was	well	

diversified	and	representative	of	the	pilot	area.	Majority	of	farmers	(76%)	declared	to	have	a	

secondary	school	level	of	education	while	20%	resulted	to	have	a	University	degree	and	4%	

just	an	elementary	school	level.	All	the	interviewed	field	technicians	had	a	University	degree.			

Farmers	had	an	average	 total	 farm	size	of	about	46	ha	 ranging	 from	a	minimum	of	1	 to	a	

maximum	of	198	hectares	(Tab.	9).	On	average,	21%	of	the	total	farm	surface	was	cultivated	

with	 apples	 and	 always	 the	 apple	 orchard	 surface	 resulted	 below	 50%	 of	 the	 total	 farm	

surface.	In	this	pilot	area,	in	fact,	it	is	very	common	that	farmers	grow	several	orchard	crops	

ranging	from	pome	fruits,	stone	fruits	and	olives	trees.	

	

Table	9	-	Data	about	apple	farm	surfaces	collected	from	farmers	in	Spain.	

	

Farmers
Average	farm	size	(ha) Min	farm	size	(ha) Max	farm	size	(ha)

46,3 1,2 198
Average		farm	apple	surface	(ha) Min	farm	apple	surface	(ha) Max	farm	apple	surface	(ha)

9,5 0,5 96

%	apple	surface	vs	total	farm	surface
min	%	apple	surface	vs	total	farm	

surface
Max	%	apple	surface	vs	total	farm	

surface
21% 42% 48%
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Concerning	 field	 technicians,	 it	 was	 observed	 that	 they	 managed	 on	 average	 26	 farms,	

meaning	a	total	apple	surface	of	about	180	ha,	but	the	range	of	the	number	of	farms	managed	

was	pretty	wide,	from	a	minimum	of	1	to	a	maximum	of	100	(Tab.	10).	

	

Table	10	-	Data	about	apple	farm	surfaces	collected	from	field	technicians	in	Spain.	

	

The	method	most	frequently	used	by	farmers	(86%	of	cases,	Tab.	11)	to	detect	crop	diseases	

was	 the	 consultation	 of	 an	 extension	 service	 (field	 technicians),	while	 relying	 on	 personal	

expertise	or	on	direct	use	of	a	prediction	model	had	the	same	low	occurrence	(7%	of	cases).	

Field	 technicians	 also	 mostly	 exploited	 the	 information	 from	 extension	 services	 (plant	

protection	bulletins)	in	50%	of	cases	to	detect	crop	protection	diseases,	but	they	also	directly	

applied	prediction	models	in	44%	of	cases	and	just	in	6%	of	cases	relied	on	personal	expertise.	

	

	

Table	11	-	Methods	of	disease	detection	used	in	Spain.	

	

The	farmers	interviewed	declared	that	they	personally	apply	PPP	in	their	fields	in	74%	of	cases,	

with	the	support	of	employees	in	17%	of	cases	and	to	delegate	this	work	to	employees	only	

in	9%	of	cases.	In	the	farms	observed	by	the	field	technicians,	the	PPP	application	was	made	

just	by	the	farmer	in	45%	of	cases,	by	the	farmers	and	his	employees	in	another	45%	of	cases,	

while	in	10%	of	situations	the	PPP	application	was	delegated	to	employees.	

	

Concerning	plant	protection	strategy	 (Tab.	12),	69%	of	 the	 farmers	declared	 to	 follow	 IPM	

voluntary	 protocols	 and	 31%	 of	 them	 declared	 to	 apply	 mandatory	 IPM	 protocols.	 Field	

Field	technicians
Average	farm	surface	managed	(ha) Min	farm	surface	managed	(ha) Max	farm	surface	managed	(ha)

179,3 4,5 560
Average	number	of	farms	managed Min	number	of	farms	managed Max	number	of	farms	managed

25,9 1 100
Average	apple	surface	per	farm	(ha) Min	apple	per	farm	(ha) Max	apple	surface	per	farm	(ha)

6,9 4,5 5,6

Number %
Farmers 54
Personal	expertise	(A	answer) 4 7%
Extension	serivice	(B	answer) 46 86%
Prediction	models	(C	answer) 4 7%
Field	technicians 16
Personal	expertise	(A	answer) 1 6%
Extension	serivice	(B	answer) 8 50%
Prediction	models	(C	answer) 7 44%
Total 70
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technicians	 declared	 that	 in	 the	 farms	 they	 manage	 the	 IPM	 voluntary	 plant	 protection	

strategy	 is	 the	 most	 popular	 one	 (90%	 of	 cases),	 while	 in	 few	 cases	 the	 mandatory	 IPM	

strategy	(5%)	or	the	organic	protocols	(5%)	are	adopted.		

	

Table	12	–	Plant	protection	strategies	adopted	in	Spain.	

	

Both	farmers	and	field	technicians	declared	to	make	10	fungicide	treatments,	10	insecticide	

treatments	and	2-3	herbicide	application	in	the	apple	orchards.	Farmers	and	technicians	 in	

about	90%	of	cases	also	declared	to	mix	two	or	more	synthetic	PPP	for	the	same	application.	

Concerning	use	of	bio-PPP,	it	was	observed	that	either	farmers	or	field	technicians	generally	

answered	that	they	do	not	mix	them	together	with	other	PPP	but	it	has	to	be	noticed	that	no	

specific	bio-PPP	are	commonly	used	 for	 treatments	 in	 the	apple	orchards	 in	 the	examined	

pilot	area,	while	copper	and	sulphur	based	products	are	considered	as	“bio-PPP”	because	they	

are	also	authorised	in	organic	plant	protection	protocols.	Applications	made	using	exclusively	

copper	or	sulphur	based	products	were	2-3	per	year	according	to	the	answers	collected	from	

farmers	and	technicians.					

	

Regarding	spraying	equipment	(Tab.	13),	the	majority	of	farmers	(72%)	declared	to	apply	PPP	

using	a	conventional	axial	fan	sprayer,	24%	of	farmers	used	an	axial	fan	sprayer	equipped	with	

air	deflectors	and	just	4%	of	them	used	a	cross	flow	sprayer,	a	machine	provided	with	an	air	

conveyor	enabling	to	generate	a	more	uniform	air	flow	pattern	along	the	plant	height.		

The	answers	received	from	field	technicians	resulted	analogue	to	those	of	farmers,	as	64%	of	

sprayers	used	in	the	managed	farms	were	conventional	axial	fan	ones	and	36%	were	axial	fan	

sprayers	equipped	with	air	deflectors.	

	

Number %
Farmers 52
Conventional	(A	answer)* 16 31%
IPM	(B	answer)** 36 69%
Organic	(C	answer) 0 0%
Field	technicians 16
Conventional	(A	answer)* 1 5%
IPM	(B	answer)** 14.34 90%
Organic	(C	answer) 1 5%
Total 68
*	for	conventional	it	is	intended	the	mandatory	IPM	protocol
**	for	IPM	it	is	intended	the	voluntary	IPM	protocol



OPTIMA		 	 	 	 					Del.	1.1 

	
	 	
Page	26	of	57	
	

	
Table	13	–	Type	of	sprayers	used	in	apple	orchards	in	Spain.	

	

Farmers	declared	to	mount	anti-drift	nozzles	on	their	sprayers	in	56%	of	cases,	to	have	a	DPA	

sprayer	control	unit	 in	6%	of	cases,	while	38%	of	the	 interviewed	stakeholders	declared	to	

have	no	new	technology	present	on	their	spraying	equipment.	Most	of	the	field	technicians	

declared	that	90%	of	the	farmers	they	follow	mount	anti-drift	nozzles	on	their	sprayers,	while	

10%	of	farmers	have	a	DPA	control	unit	installed	on	their	sprayer.	

	

Concerning	the	volume	application	rates,	for	fungicide	and	insecticide	treatments	the	range	

resulted	between	a	minimum	of	500	L/ha	and	a	maximum	of	1200	L/ha;	farmers	declared	on	

average	to	apply	about	900	L/ha	when	using	axial	fan	sprayers	and	1000	L/ha	when	using	cross	

flow	sprayers.	Operating	pressure	resulted	on	average	to	14	bar,	independent	of	the	sprayer	

type,	ranging	from	a	minimum	of	8	bar	to	a	maximum	of	30	bar.	

	

Regarding	 the	 objectives	 and	 concerns	 about	 the	 pest	 control	 strategy	 and	 products	 the	

farmers	rated	as	most	 important	 (average	score	92/100)	 three	 items:	a)	 the	human	health	

impact	on	the	operators,	b)	the	human	health	impact	on	the	consumers	of	the	product	and	c)	

the	 work-related	 accidents	 for	 workers	 (Tab.	 14).	 The	 importance	 relations	 among	 the	

objectives	(Fig.	6)	reveals	that	objective	3	-	Human	health	impacts	for	operators,	is	considered	

to	be	as	important	as	objective	4)	-	Human	health	impacts	for	consumers	of	the	product	and	

13)	 -	Work-related	accidents	 for	workers	 (symbol	 “=”)	 for	at	 least	2/3	of	 the	 respondents.	

Another	conclusion	that	2/3	of	the	respondents	agree	to	is	that	almost	all	other	objectives	are	

more	important	than	objective	7)	-	Use	of	no	synthetic	PPPs.	The	interviewed	farmers	rated	

as	less	important	(average	score	47/100)	the	use	of	non-synthetic	PPPs.	
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Table	14	-	Farmers	rating	of	proposed	objectives	and	concerns	regarding	the	pest	control	

strategy	and	products	in	Spain.	

	 	

Average	score Median min	score Max	score

1 Global	emissions	to	air,	water	and	soil 66.8 67.5 0 100

2
Local	impacts	on	non-target	organisms	
(pollinators	and	other	organisms) 77.7 80 0 100

3
Human	health	impacts	for	operators	
(farmer/technician) 92.4 100 40 100

4
Human	health	impacts	for	consumers	of	
the	product 91.6 100 20 100

5 Impact	on	yield	quality	and	quantity 90.6 100 20 100

6 Development	of	resistance	to	pesticide 82.0 90 25 100

7
Use	of	no	synthetic	PPPs	(to	market	the	
product	as	organic) 46.8 50 0 100

8 Water	consumption 60.9 60 0 100

9 Capital	costs 90.4 100 0 100

10 Operating	costs 84.1 100 0 100

11

Contribution	to	the	local	economy	
(considering	local	labour	and	local	
expenditure) 79.5 90 0 100

12
Work	quality	(considering	compensation,	
physical	burden,	tasks	and	hours	of	work) 83.7 90 0 100

13
Work-related	accidents	for	workers	
(including	intoxication,	machinery,	etc.) 92.3 100 0 100

Farmers
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Figure	6	-	Pairwise	comparison	of	proposed	objectives	and	concerns	rated	by	farmers	in	

Spain	(threshold	value	=	0.67).	Numbers	in	the	columns	and	rows	represent	the	objectives	

and	concerns	stated	in	Table	14.	

	

Field	technicians	rated	as	most	important	(average	score	100/100)	the	human	health	impact	

on	the	operators	(Tab.	15),	but	assigned	the	same	importance	(Fig.	7)	also	to	other	four	items:	

a)	 human	 health	 impacts	 for	 consumers	 of	 the	 product,	 b)	 impact	 on	 yield	 quality	 and	

quantity,	c)	capital	costs	and	d)	work-related	accidents	for	workers.	The	farmers	rated	as	less	

important	(average	score	62/100)	the	use	of	non-synthetic	PPP.	
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Table	15	–	Field	technicians	rating	of	proposed	objectives	and	concerns	regarding	the	pest	

control	strategy	and	products	in	Spain.	

	 	

Average	score Median min	score Max	score
1 Global	emissions	to	air,	water	and	soil 86.9 90 50 100

2
Local	impacts	on	non-target	organisms	
(pollinators	and	other	organisms) 89.4 90 75 100

3
Human	health	impacts	for	operators	
(farmer/technician) 100.0 100 100 100

4
Human	health	impacts	for	consumers	of	
the	product 98.7 100 80 100

5 Impact	on	yield	quality	and	quantity 95.7 100 80 100
6 Development	of	resistance	to	pesticide 86.3 85 75 100

7
Use	of	no	synthetic	PPPs	(to	market	the	
product	as	organic) 62.2 55 20 100

8 Water	consumption 63.8 50 50 100
9 Capital	costs 90.0 100 50 100
10 Operating	costs 80.6 75 50 100

11

Contribution	to	the	local	economy	
(considering	local	labour	and	local	
expenditure 81.3 77.5 50 100

12
Work	quality	(considering	compensation,	
physical	burden,	tasks	and	hours	of	work) 81.3 77.5 50 100

13
Work-related	accidents	for	workers	
(including	intoxication,	machinery,	etc.) 98.1 100 90 100

Field	technicians
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Figure	7	-	Pairwise	comparison	of	proposed	objectives	and	concerns	rated	by	field	

technicians	in	Spain	(threshold	value	=	0.67).	Numbers	in	the	columns	and	rows	represent	

the	objectives	and	concerns	stated	in	Table	15.	

	

Majority	 of	 the	 interviewed	 farmers	 (64%,	 Tab.	 16)	 and	 field	 technicians	 (75%,	 Tab.	 17)	

considered	 the	 development	 of	 disease	 early	 detection	 instruments	 and	 refined	 disease	

prediction	models	as	the	most	promising	activity	within	OPTIMA	project.	

	
Table	16	–	Most	promising	activities	within	OPTIMA	according	to	farmers	in	Spain.	
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Table	17	-	Most	promising	activities	within	OPTIMA	according	to	field	technicians	in	Spain.	

	

Finally,	 about	 the	 suggestions	 of	 the	 interviewed	 persons	 to	OPTIMA	Partners	 in	 order	 to	

achieve	results	applicable	in	the	next	future	in	the	field	on	a	wide	scale,	farmers	who	provided	

suggestion	(only	35%	of	the	interviewed)	especially	pointed	out	the	development	of	new	and	

efficient	plant	protection	products	(Tab.	18).	They	also	cited:	1)	the	need	to	consider	further	

apple	pests	and	diseases,	besides	apple	scab;	2)	to	maintain	the	costs	of	such	an	IPM	holistic	

approach	sustainable	for	the	farmers	and	3)	to	provide	tools	also	for	improving	the	calibration	

of	the	sprayers	currently	in	use	in	apple	orchards.	

	

	
Table	18	–	Suggestions	about	OPTIMA	Project	got	from	farmers	in	Spain.		

	

Field	technicians	who	provided	suggestions	(37%	of	 interviewed),	from	their	side	(Tab.	19),	

underlined	 the	 importance	 to	 carry	 out	 biological	 tests	 to	 also	 compare	 the	 efficacy	 of	

applications	made	applying	one	single	PPP	versus	applications	done	applying	a	mixture	of	PPP	

Number %
Field	technicians 12
Development	of	disease	early	detection	instruments	and	
refined	disease	prediction	models	 9 75%
Specific	recommendations	on	selection	and	use	of	bio-PPPs		 0 0%
Implementation	of	new	technologies	on	smart	sprayers	 1 8%
Development	of	a	Decision	Support	System	to	improve	the	
whole	spray	application	 1 8%
Evaluation	of	new	IPM	elements	in	the	field	 1 8%
Assessment	of	the	impacts	of	the	proposed	IPM	system	on	
human	health,	the	environment,	the	society	and	the	
economy	 0 0%
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and	 to	define	 the	optimal	 sprayer	 calibration	according	 to	pest/disease	distribution	 in	 the	

field.					

	

Table	19	-	Suggestions	about	OPTIMA	Project	got	from	field	technicians	in	Spain.		

6.2.1 Analysis of the focus group 
The	focus	group	which	examined	the	answered	collected	in	Spain	consisted	of	7	persons,	of	

which	3	were	apple	growers,	2	field	technicians	representing	the	interviewed	persons	and	2	

were	members	of	UPC,	Partner	of	OPTIMA	Project.	Main	comments	and	remarks	 from	the	

focus	group	on	the	basis	of	the	data	analysis	were	that:	

- the	farmers	generally	have	some	knowledge	on	use	of	disease	detection	systems	and	

most	 of	 them	 plan	 their	 crop	 protection	 strategy	 on	 the	 basis	 of	 the	 indications	

provided	by	the	extension	services	which	use	disease	prediction	models;	

- use	 of	 bio-PPP	 intended	 as	 products	 containing	 microorganisms	 or	 derived	 from	

microorganism	 is	 not	 popular	 among	 apple	 growers	 also	 because	when	 they	 have	

tried	them,	they	had	general	negative	feedback	in	terms	of	efficacy.	There	is	therefore	

a	real	concern	about	the	use	of	such	products;	

- field	 technicians	 foresee	 that	 tests	 of	 bio-PPP	 in	 apple	 farms	 can	 be	 a	 problem,	

therefore	 specific	 trainings	 about	 their	 use	 shall	 be	 planned	 in	 order	 to	 convince	

farmers	to	apply	them;	

- level	 of	 sprayer	 technology	 is	 generally	 basic,	 no	 electronic	 devices	 are	 generally	

present	on	the	machines,	while	several	sprayers	mount	anti-drift	nozzles;	

- farmers	are	 interested	 in	 smart	 sprayers	but	 they	 require	accessible	market	prices	

(the	lower	the	better);	

- from	 both	 farmers	 and	 technicians	 points	 of	 view	 the	 most	 promising	 activity	 of	

OPTIMA	 project	 is	 to	 develop	 the	 early	 diseases	 detection	 systems	while	 the	 less	

interesting	is	the	introduction	of	new	bio-PPP.					
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6.3 Pilot country: Italy 
In	the	Italian	pilot	area	the	questionnaire	was	submitted	to	102	persons	in	total:	82	farmers	

(95%	men	and	5%	women),	11	field	technicians,	all	men,	and	9	contractors,	also	all	men.		

Among	farmers,	59%	of	the	interviewed	persons	declared	to	have	an	elementary	school	level,	

35%	a	secondary	school	level	and	only	6%	a	University	degree.	Concerning	field	technicians,	

55%	of	 them	had	a	 secondary	 school	 level	and	45%	a	University	degree.	Finally,	 regarding	

contractors,	22%	declared	to	have	an	elementary	school	education,	67%	to	have	a	secondary	

school	level	and	11%	to	have	a	University	degree.	

	

Farmers	had	an	average	total	farm	size	of	20	ha	ranging	from	a	minimum	of	3	to	a	maximum	

of	100	ha	(Tab.	20).	On	average	74%	of	the	total	farm	surface	was	cultivated	with	vineyards,	

ranging	from	7%	to	100%.	

	

Table	20	-	Data	about	vine	farms	surfaces	collected	from	farmers	in	Italy.	

	

For	what	concerns	field	technicians,	survey	results	pointed	out	that	they	manage	on	average	

111	farms,	ranging	from	a	minimum	of	6	to	a	maximum	of	300	farms	(Tab.	18).	The	average	

vineyard	 surface	managed	by	each	 technician	 resulted	about	400	ha,	 ranging	 from	200	 to	

700	ha.	

	

	
Table	21	-	Data	about	vine	farms	surfaces	collected	from	field	technicians	in	Italy.	
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Regarding	contractors,	they	declared	to	spray	on	average	about	30	ha	of	vineyards	belonging	

to	4	different	farms	ranging	from	a	minimum	of	10	hectares	on	2	farms	to	a	maximum	of	60	

ha	on	10	farms	(Tab.	22).			

	

	

Table	22	-	Data	about	vine	farms	surfaces	collected	from	contractors	in	Italy.	

	

The	method	most	frequently	used	by	farmers	(62%	of	cases,	Tab.	23)	to	detect	crop	diseases	

was	the	consultation	of	an	extension	service,	while	37%	of	interviewed	farmers	declared	to	

rely	on	their	personal	expertise	to	detect	and	assess	crop	diseases	in	their	vineyards.	Only	1%	

declared	to	use	prediction	models	for	this	purpose.	

To	 detect	 and	 evaluate	 the	 incidence	 of	 vine	 diseases,	 majority	 of	 the	 interviewed	 field	

technicians	 (64%,	 Tab.	 23)	 declared	 to	 use	 prediction	 models	 while	 36%	 relied	 on	 their	

personal	expertise.	

Most	of	contractors	(78%,	Tab.	23)	declared	to	follow	the	indications	of	the	extension	services	

to	 detect	 and	 evaluate	 the	 incidence	 of	 vine	 diseases,	while	 22%	 relied	 on	 their	 personal	

expertise.	No	one	declared	to	directly	apply	prediction	models.	

	

	
Table	23	-	Methods	of	disease	detection	used	in	Italy.	
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The	farmers	interviewed	declared	to	personally	apply	PPP	in	their	vineyards	in	84%	of	cases,	

with	the	support	of	employees	in	4%	of	cases,	to	delegate	this	work	to	employees	in	9%	of	

cases	and	to	contractors	in	4%	of	cases.	In	the	farms	followed	by	the	field	technicians	the	PPP	

application	was	made	only	by	the	farmer	in	majority	(55%)	of	cases,	by	the	farmers	and	his	

employees	in	9%	of	cases,	only	by	employees	in	18%	of	cases	and	by	contractors	in	another	

18%	of	cases.	

	

Concerning	plant	protection	strategy,	79%	of	the	farmers	declared	to	follow	IPM	voluntary	

protocols	 and	 21%	 of	 them	 declared	 to	 apply	 mandatory	 IPM	 protocols	 (Tab.	 24).	 Field	

technicians	 declared	 that	 in	 the	 farms	 they	 manage	 the	 IPM	 voluntary	 plant	 protection	

strategy	is	the	most	widely	adopted	(59%	of	cases,	Tab.	24),	followed	by	the	mandatory	IPM	

strategy	(28%)	and	the	organic	plant	protection	strategy	(14%).	Also	the	contractors	declared	

to	 adopt	 more	 frequently	 the	 voluntary	 IPM	 strategy	 (71%,	 Tab.	 24).	 In	 this	 latter	 case,	

however,	 organic	 protocols	 were	 adopted	 by	 18%	 of	 interviewed	 contractors,	 while	 11%	

followed	the	IPM	mandatory	strategy.				

	

	

Table	24	-	Plant	protection	strategies	adopted	in	Italy.	

	

All	 the	three	categories	of	 interviewed	persons	 (farmers,	 field	technicians	and	contractors)	

declared	 to	make	on	 average	11	 fungicide	 applications,	 2	 insecticide	 applications	 and	one	

herbicide	application	 in	 the	vineyards	during	 the	season.	Concerning	 fungicide	 treatments,	
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about	40%	of	them	were	made	with	copper	or	sulphur	based	PPP,	which	are	allowed	also	in	

organic	vine	farming	and	are	generally	considered	as	“bio-PPP”.	All	the	interviewed	persons,	

independent	of	their	category	(farmers,	field	technicians	or	contractors)	declared	that	usually	

in	all	treatments	two	or	more	PPP	to	control	powdery	mildew	and	downy	mildew	are	always	

mixed.	Also	when	the	insecticides	are	applied,	fungicides	are	added	in	the	same	spray	mixture.		

	

Concerning	the	spraying	equipment	(Tab.	25),	majority	of	farmers	(58%)	declared	to	apply	PPP	

using	a	conventional	air-assisted	axial	fan	sprayer,	27%	of	farmers	used	a	pneumatic	sprayer,	

11%	operated	cross	flow	sprayers,	while	4%	of	the	interviewed	declared	to	use	a	hydraulic	

sprayer	without	any	air	assistance	or	a	simple	spray	lance.		

Answers	got	from	field	technicians	indicated	that	52%	of	sprayers	used	in	the	managed	farms	

were	conventional	air-assisted	axial	fan	ones,	26%	were	pneumatic	sprayers,	20%	cross	flow	

sprayers	and	2%	hydraulic	sprayers	or	spray	lances.	Among	the	contractors,	64%	declared	to	

use	pneumatic	sprayers,	31%	to	use	conventional	air-assisted	sprayer	and	5%	cross	flow	air-

assisted	sprayers.		

	

	

Table	25	-	Type	of	sprayers	used	in	vineyards	in	Italy.	
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The	adoption	of	technologies	and	devices	to	optimise	spray	distribution	and	minimise	drift	

losses	resulted	generally	poor,	as	97%	of	farmers	declared	that	they	have	no	technology	or	

devices	implemented	on	their	sprayers;	only	3%	of	them	had	a	DPA	sprayer	control	unit	or	

some	other	technology	(e.g.	electrostatic	system)	available	on	their	machines.		

Feedback	from	technicians	was	that	68%	of	the	farmers	they	assist	do	not	have	any	technology	

on	 their	 sprayers,	while	 25%	of	 them	have	 anti-drift	 nozzles	mounted	 and	 7%	have	 other	

technologies	 (e.g.	DPA	control	unit,	electrostatic	 system,	etc.)	available	on	 their	machines.	

Finally,	 all	 contactors	 declared	 that	 they	 have	 no	 any	 technology	 implemented	 on	 their	

sprayers.	

	

Concerning	the	volume	application	rates,	for	fungicides	treatments	the	average	volume	rate	

applied	by	farmers	resulted	about	300	L/ha	(Tab.	26),	but	depending	of	the	sprayer	types	some	

differences	were	noticed	(Tab.	27):	higher	average	volumes	(about	360	L/ha)	were	sprayed	

using	conventional	axial	 fan	sprayers,	but	when	pneumatic	 sprayers	or	cross	 flow	sprayers	

were	used	the	average	volume	applied	was	about	250	L/ha.	Considerable	high	volume	rates	

(400	÷	700	L/ha)	were	applied	using	hydraulic	sprayers	or	spray	lances.		

Similar	values	were	found	concerning	insecticide	treatments,	even	if	in	this	case	there	was	a	

general	 trend	 to	 increase	 the	 volume	 rates	 by	 20%	 with	 respect	 to	 those	 applied	 with	

fungicides.	

Data	recorded	from	contractors	resulted	 lower	 in	general	terms,	especially	considering	the	

volume	 application	 rates	 applied	 with	 pneumatic	 sprayers,	 which	 were	 on	 average	 about	

170	L/ha	both	for	fungicides	and	for	insecticides.	

	

	
Table	26	–	Volume	application	rates	(L/ha)	applied	in	vineyards	in	Italy	according	to	the	type	

of	treatment	and	depending	of	the	category	of	persons	interviewed.	
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Table	27	–	Volume	application	rates	(L/ha)	applied	in	vineyards	in	Italian	pilot	area	according	

to	the	type	of	sprayer	employed	and	to	the	type	of	treatment.	

	

The	average	operating	pressure	resulted	 in	general	 terms	around	15	bar	when	air-assisted	

sprayers	were	employed	and	around	2	bar	when	pneumatic	sprayers	were	used.		

A	further	detail	registered	in	the	survey	about	the	mode	of	passing	with	the	sprayer	between	

the	rows	pointed	out	that	on	average	all	the	spray	applications	are	made	passing	every	two	

rows	but	that	insecticide	treatments	are	made	passing	every	single	row.	

	

Regarding	 the	 objectives	 and	 concerns	 about	 the	 pest	 control	 strategy	 and	 products,	 the	

farmers	rated	as	most	important	(average	score	96/100,	Tab.	28)	the	impact	on	yield	quality	

and	quantity	but,	according	to	the	pairwise	comparison	analysis	(Fig.	8),	farmers	attributed	

the	same	prior	level	of	importance	also	to	other	5	items	reaching	similar	average	scores:	a)	

global	emissions	to	air,	water	and	soil;	b)	 local	 impacts	on	non-target	organisms;	c)	human	

health	impacts	for	operators;	d)	development	of	resistance	to	pesticide;	e)	work	quality	and	

f)	work-related	accidents	 for	workers.	Objectives	7)	 -	Use	of	no	 synthetic	PPPs,	8)	 -	Water	

consumption,	9)	-	Capital	costs,	and	11)	-	Contribution	to	the	 local	economy	are	 in	general	

considered	to	be	less	important	than	the	remaining	ones.	The	use	of	non-synthetic	PPPs	was	

declared	as	the	less	important	item	(average	score	resulted	54/100).	
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Table	28	-	Farmers	rating	of	proposed	objectives	and	concerns	regarding	the	pest	control	

strategy	and	products	in	Italy.	

	 	

Average	score Median min	score Max	score

1 Global	emissions	to	air,	water	and	soil 92,2 100 30 100

2
Local	impacts	on	non-target	organisms	
(pollinators	and	other	organisms) 92,1 100 20 100

3
Human	health	impacts	for	operators	
(farmer/technician) 94,8 100 0 100

4
Human	health	impacts	for	consumers	of	
the	product 88,7 100 0 100

5 Impact	on	yield	quality	and	quantity 96,2 100 60 100

6 Development	of	resistance	to	pesticide 94,2 100 30 100

7
Use	of	no	synthetic	PPPs	(to	market	the	
product	as	organic) 54,4 50 0 100

8 Water	consumption 78,1 80 20 100

9 Capital	costs 80,1 80 20 100

10 Operating	costs 72,7 70 30 100

11

Contribution	to	the	local	economy	
(considering	local	labour	and	local	
expenditure 72,5 70 20 100

12
Work	quality	(considering	compensation,	
physical	burden,	tasks	and	hours	of	work) 93,8 100 30 100

13
Work-related	accidents	for	workers	
(including	intoxication,	machinery,	etc.) 93,3 100 5 100

Farmers
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Figure	8	-	Pairwise	comparison	of	proposed	objectives	and	concerns	rated	by	farmers	in	Italy	

(threshold	value	=	0.67).	Numbers	in	the	columns	and	rows	represent	the	objectives	and	

concerns	stated	in	Table	28.	

	

Field	technicians	rated	as	most	important	(average	score	99/100,	Tab.	29)	either	the	human	

health	impacts	on	the	operators	or	the	work-related	accidents	for	workers.	Same	prior	level	

of	importance	(Fig.	9)	was	attributed	by	respondents	also	to	other	four	items	which	reached	

a	slightly	lower	average	score:	a)	global	emissions	to	air,	water	and	soil;	b)	local	impacts	on	

non-target	 organisms;	 c)	 impact	 on	 yield	 quality	 and	 quantity	 and	 d)	 development	 of	

resistance	to	pesticides.	Objectives	7)	-	Use	of	no	synthetic	PPPs	and	9)	-	Capital	costs	are	in	

general	considered	to	be	less	important	than	the	remaining	ones.	Also	in	this	case	the	use	of	

non-synthetic	PPPs	was	rated	the	least	important	(average	score	50/100).		
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Table	29	–	Field	technicians	rating	of	proposed	objectives	and	concerns	regarding	the	pest	

control	strategy	and	products	in	Italy.	

	 	

Average	score Median min	score Max	score
1 Global	emissions	to	air,	water	and	soil 92,7 100 50 100

2
Local	impacts	on	non-target	organisms	
(pollinators	and	other	organisms) 92,7 100 50 100

3
Human	health	impacts	for	operators	
(farmer/technician) 99,0 100 90 100

4
Human	health	impacts	for	consumers	of	
the	product 80,9 100 40 100

5 Impact	on	yield	quality	and	quantity 96,4 100 70 100
6 Development	of	resistance	to	pesticide 96,4 100 80 100

7
Use	of	no	synthetic	PPPs	(to	market	the	
product	as	organic) 50 50 20 100

8 Water	consumption 78,2 80 50 100
9 Capital	costs 70 80 20 100
10 Operating	costs 81,2 100 30 100

11

Contribution	to	the	local	economy	
(considering	local	labour	and	local	
expenditure 73,6 80 0 100

12
Work	quality	(considering	compensation,	
physical	burden,	tasks	and	hours	of	work) 93,6 100 60 100

13
Work-related	accidents	for	workers	
(including	intoxication,	machinery,	etc.) 99,0 100 90 100

Field	technicians
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Figure	9	-	Pairwise	comparison	of	proposed	objectives	and	concerns	rated	by	field	

technicians	in	Italy	(threshold	value	=	0.67).	Numbers	in	the	columns	and	rows	represent	the	

objectives	and	concerns	stated	in	Table	29.	

	

Contractors	rated	as	most	important	(average	score	96/100,	Tab.	30)	at	the	same	level	five	

different	items	proposed:	3)	-	Human	health	impacts	for	operators,	5)	-	Impact	on	yield	quality	

and	quantity,	10)	-	Operating	costs,	12)	-	Work	quality	and	13)	-	Work-related	accidents	for	

workers.	Almost	the	same	level	of	importance	was	attributed	also	to	other	five	items	which	

reached	a	slight	lower	average	score	(Fig.	10):	1)	-	Global	emissions	to	air,	water	and	soil;	2)	-	

Local	 impacts	 on	 non-target	 organisms;	 4)	 -	 Human	 health	 impacts	 for	 consumers	 of	 the	

product;	 6)	 -	 Development	 of	 resistance	 to	 pesticides	 and	 11)	 -	 Contribution	 to	 the	 local	

economy.	Objectives	7	-	Use	of	no	synthetic	PPPs,	8	-	Water	consumption,	and	9	-	Capital	costs	

are	 in	 general	 considered	 to	 be	 less	 important	 than	 the	 remaining	 ones.	 The	 contractors	

interviewed	 considered	as	 less	 important	 (average	 score	61/100)	 the	use	of	 non-synthetic	

PPPs.	
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Table	30	-	Contractors	rating	of	proposed	objectives	and	concerns	regarding	the	pest	control	

strategy	and	products	in	Italy.	
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Figure	10	-	Pairwise	comparison	of	proposed	objectives	and	concerns	rated	by	contractors	in	

Italy	(threshold	value	=	0.67).	Numbers	in	the	columns	and	rows	represent	the	objectives	

and	concerns	stated	in	Table	30.	

	

Average	score Median min	score Max	score
1 Global	emissions	to	air,	water	and	soil 93,3 100 60 100

2
Local	impacts	on	non-target	organisms	
(pollinators	and	other	organisms) 93,3 100 60 100

3
Human	health	impacts	for	operators	
(farmer/technician) 95,6 100 60 100

4
Human	health	impacts	for	consumers	of	
the	product 88,9 100 60 100

5 Impact	on	yield	quality	and	quantity 95,6 100 60 100
6 Development	of	resistance	to	pesticide 93,3 100 40 100

7
Use	of	no	synthetic	PPPs	(to	market	the	
product	as	organic) 61,1 50 40 100

8 Water	consumption 70,0 80 50 100
9 Capital	costs 77,8 80 60 80
10 Operating	costs 95,6 100 60 100

11

Contribution	to	the	local	economy	
(considering	local	labour	and	local	
expenditure 91,1 100 60 100

12
Work	quality	(considering	compensation,	
physical	burden,	tasks	and	hours	of	work) 95,6 100 60 100

13
Work-related	accidents	for	workers	
(including	intoxication,	machinery,	etc.) 95,6 100 60 100

Contractors
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About	 30%	 of	 the	 interviewed	 farmers	 considered	 the	 assessment	 of	 the	 impacts	 of	 the	

proposed	IPM	system	on	human	health,	the	environment,	the	society	and	the	economy	the	

most	promising	activity	within	OPTIMA	project	and	27%	of	interviewed	farmers	indicated	the	

development	of	disease	early	detection	instruments	and	refined	disease	prediction	models	as	

most	 promising	 activity.	 Also	 implementation	 of	 new	 technologies	 on	 smart	 sprayers	was	

indicated	as	the	most	promising	OPTIMA	activity	by	16%	of	farmers	(Tab.	31).	

	

	

Table	31	-	Most	promising	activities	within	OPTIMA	according	to	farmers	in	Italy.	

	

Field	 technicians,	on	 their	 side	 (Tab.	32),	 indicated	the	development	of	a	Decision	Support	

System	to	improve	the	whole	spray	application	as	the	most	promising	OPTIMA	activity	in	45%	

of	cases	and	implementation	of	new	technologies	on	smart	sprayers	in	27%	of	cases.		

	

	

Table	32	-	Most	promising	activities	within	OPTIMA	according	to	field	technicians	in	Italy.	
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Contractors	(Tab.	33)	selected	the	specific	recommendations	on	selection	and	use	of	bio-PPPs		

as	 the	most	promising	OPTIMA	activity	 in	33%	of	 cases	and	 indicated	 the	development	of	

disease	 early	 detection	 instruments	 and	 refined	 disease	 prediction	 models	 or	 the	

implementation	of	new	technologies	on	smart	sprayers	in	22%	of	cases	respectively.	

	

	
Table	33	-	Most	promising	activities	within	OPTIMA	according	to	contractors	in	Italy.	

	

Finally,	 about	 the	 suggestions	 of	 the	 interviewed	 persons	 to	 OPTIMA	 in	 order	 to	 achieve	

results	applicable	in	the	near	future	in	the	field	on	a	wide	scale,	farmers	mainly	indicated	to	

consider	also	further	diseases	as	golden	flavescence	and	Esca	disease	and	to	improve	sprayers	

also	 considering	 to	 operate	 in	 hilly	 areas	 and	 reduce	 water	 consumption.	 Several	 other	

suggestions,	 including	 the	 development	 of	 new	 specific	 bio-PPPs	 for	 vines	 and	 the	

improvement	of	transfer	technology	were	provided	(Tab.	31).		

	

	
Table	31	-	Suggestions	about	OPTIMA	Project	got	from	farmers	in	Italy.	

	

Number %
Farmers 82
Consider	also	golden	flavescence	and	Esca	disease	 29 35%
Improve	sprayers	also	considering	to	operate	in	hilly	areas	and	
reduce	water	consumption 8 10%
Improve	disease	detection	models	and	provide	evoluted	DSS 5 6%
Promote	profitability	of	vine	growing 5 6%
Develop	new	bio-PPP 4 5%
Improve	economical,	environmental	and	human	health	
sustainability 3 4%
Improve	transfer	of	technology 2 2%
Consider	operator	safety 2 2%
Consider	use	of	OGM	to	protect	vines	from	pests	and	diseases 2 2%
No	answer 22 27%
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Field	technicians	(Tab.	32)	especially	suggested	improving	technologies	and	PPP	management	

strategy	 and	 to	 improve	 disease	 detection	 models	 and	 provide	 advanced	 DSS.	 They	 also	

suggested	promoting	training	of	operators	to	use	new	technologies	for	plant	protection.	

	

	

Table	32	-	Suggestions	about	OPTIMA	Project	got	from	field	technicians	in	Italy.	

	

Contractors	 (Tab.	 33)	 also	 suggested	 to	 improve	 sprayer	 technologies,	 disease	 detection	

models	and	to	provide	effective	Decision	Support	Systems.	

	

	
Table	33	-	Suggestions	about	OPTIMA	Project	got	from	contractors	in	Italy.	

	

6.3.1 Analysis of the focus group 
The	focus	group	which	examined	the	answered	collected	in	Italy	was	composed	of	10	persons,	

of	which	5	vine	growers	and	2	field	technicians	representing	the	interviewed	persons,	2	were	

members	of	UNITO	and	1	member	of	Terre	da	Vino	(both	Partners	of	OPTIMA	Project).	Main	

comments	and	remarks	from	the	focus	group	on	the	basis	of	the	questionnaire	data	analysis	

were	the	following:	

- In	the	context	of	the	pilot	area	the	use	of	bio-PPP	in	general	is	very	limited,	but	it	must	

be	underlined	that	no	organic	farmer	was	interviewed	in	the	survey;	

- Copper	and	sulphur	based	PPP	are	allowed	both	in	IPM	voluntary	and	organic	plant	

protection	protocols	and	therefore	they	are	commonly	considered	as	«bio-PPP»,	but	

Number %
Field	technicians 11
Improve	technologies	and	PPP	management	strategy 5 45%
Improve	disease	detection	models	and	provide	evoluted	DSS 3 27%
Improve	economical,	environmental	and	human	health	
sustainability 2 18%
Promote	training	of	personnel	to	use	new	technolgies 1 9%
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of	course	they	are	not	bio-PPP	intended	as	microorganisms	or	products	derived	from	

microorganisms;	

- In	particular,	the	use	of	specific	bio-PPP	to	control	downy	mildew	(e.g.	laminerinae,	

ketosanes)	is	pretty	unknown;	

- On	the	other	hand,	some	farmers	sometimes	apply	foliar	fertilizers	(e.g.	phosphites)	

as	 plant	 protection	 products	 but	 this	 could	 arise	 problems	 as	 fertilizers	 are	 not	

registered	as	PPP;	

- In	general	terms	there	is	not	any	prevention	versus	the	use	of	new	bio-PPP,	provided	

they	are	effective	and	not	too	much	expensive	in	comparison	with	conventional	PPP;	

- There	is	a	great	demand	from	a	lot	of	interviewed	persons	to	consider	that	OPTIMA	

IPM	 strategy	 could	 be	 transferred	 also	 to	 control	 golden	 flavescence	 (flavescence	

doree)	and	Esca	disease,	which	are	actually	“hot”	problems	in	the	pilot	area;		

- Interest	of	farmers	and	technicians	is	to	reduce	the	number	of	treatments/year	and	

to	use	less	water	for	PPP	application	but	there	are	some	concerns	that	using	bio-PPP	

these	aims	could	be	difficult	to	reach;	

- Sprayer	technology	level	is	generally	basic	in	the	pilot	area;	there	is	interest	to	adopt	

advanced	 and	 smart	 sprayers	 but	 farmers	 ask	 to	 provide	 them	 on	 the	 market	 at	

accessible	prices	(the	lower	the	better);		

- Incentives	for	renewal	of	sprayers	would	be	welcome;	

- The	 environmental	 sustainability	 of	 PPP	 application	 as	 well	 as	 the	 prevention	 of	

operators	 and	 bystanders	 exposure	 is	 well	 considered	 among	 the	 interviewed	

persons,	due	also	to	the	increasing	public	concerns	about	PPP	application.		

	

7. Phase 5 – Summary of feedback received and final 
considerations to take into account in the 
development of OPTIMA 

7.1 Discussion 
The	answers	to	the	OPTIMA	questionnaire	which	were	collected	 in	the	three	pilot	areas	of	

OPTIMA	 Project	 (Nouvelle	 Aquitaine	 in	 France,	 Aragon	 in	 Spain	 and	 Piemonte	 in	 Italy)	

provided	a	useful	feedback	about	actual	plant	protection	strategies	in	use	and	regarding	the	
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consideration	 of	 the	 farmers	 and	 of	 the	 field	 technicians	 about	 the	 objectives	 of	OPTIMA	

Project	and	the	related	activities	proposed.	

Independent	of	the	specific	context	of	each	pilot	area,	 it	was	generally	confirmed	that	the	

diseases	targeted	by	OPTIMA	project	to	carry	out	the	experimental	activities	(Alternaria	on	

carrots,	 apple	 scab	 and	 grapes	 downy	mildew)	 are	 key	 diseases	 that	 need	 several	 spray	

applications	per	year	and	therefore	farmers	and	field	technicians	in	the	pilot	areas	consider	

interesting	to	find	solutions	for	improving	the	plant	protection	strategy	to	control	these	fungi.	

Nevertheless,	especially	in	France	concerning	carrots	Alternaria	and	in	Italy	concerning	vine	

downy	mildew,	it	was	pointed	out	by	the	interviewed	persons	that	these	key	diseases	are	well	

known	and	generally	under	control	with	the	actual	PPP	applications,	while	other	adversities	

are	 at	 the	 moment	 considered	 more	 “hot”	 problems:	 in	 the	 French	 carrots	 fields	 main	

concerns	are	about	weed	control	while	in	the	Italian	vineyards	golden	falvescence	and	Escà	

disease	are	the	diseases	most	difficult	to	control.	In	all	the	three	pilot	areas	the	majority	of	

farmers	follow	voluntary	IPM	plant	protect	strategy,	but	the	use	of	bio-PPPs	is	not	practiced,	

especially	against	the	target	diseases	selected	in	OPTIMA	project	(Alternaria	in	carrots,	apple	

scab	 and	 vine	 downy	mildew),	 either	 due	 to	 the	 lack	 of	 bio-PPPs	 available	 or	 to	 the	 poor	

confidence	 that	 farmers	and	technicians	actually	have	concerning	 their	efficacy.	This	 latter	

aspect	was	particularly	underlined	 in	 the	Spanish	pilot	 area,	where	 the	use	of	bio-PPPs	 to	

control	apple	scab	seems	to	concern	farmers	and	technicians,	also	because	they	consider	that	

to	apply	a	bio-PPP	requires	carrying	out	a	 lot	of	applications	during	the	season,	more	than	

using	 conventional	 synthetic	 PPPs.	 Even	 if	 bio-PPPs	 could	 provide	 advantages	 in	 terms	 of	

environmental	sustainability	and	of	residues	in	agricultural	products,	their	application	poses	

several	 questions	 especially	 about	 frequency	of	 application	needed,	 costs	 of	 bio-PPPs	 and	

compatibility	with	the	synthetic	PPPs	treatments	that	could	be	carried	out	during	the	season.		

Finally,	the	development	of	more	advanced	disease	early	detection	system	was	generally	

considered	 as	 the	 most	 promising	 activity	 within	 OPTIMA	 in	 all	 the	 three	 pilot	 areas	

examined,	and	in	Italy	the	field	technicians	underlined	also	their	expectations	concerning	the	

development	of	a	Decision	Support	System	for	the	whole	management	of	spray	applications.	

The	availability	of	 instruments	to	early	detect	diseases	 is	also	expected,	 in	perspective,	 for	

other	 diseases	 (e.g.	 golden	 flavescence	 or	 Escà	 disease	 in	 vineyards)	 which	 are	 actually	

perceived	as	more	tricky	to	control.	
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7.2 Conclusions and recommendations 
In	 conclusions,	 the	 results	 of	 the	 survey	 activity	 carried	 out	 in	 the	 OPTIMA	 pilot	 areas	

suggested	the	following	recommendations	referred	to	the	specific	planned	Work	Packages:	

a) The	early	disease	detection	systems	which	will	be	studied	and	realised	in	the	ambit	

of	 WP	 2,	 shall	 consider	 also	 the	 possibility	 to	 transfer	 such	 systems	 to	 further	

diseases,	other	than	those	selected	as	reference	targets	in	OPTIMA,	possibly	matching	

with	the	farmers	requirements	to	get	more	instruments	for	controlling	also	the	new	

and	“hot”	adversities.	

b) The	selection	and	testing	of	new	bio-PPP,	which	will	be	part	of	the	activities	of	WP	

3,	shall	be	oriented	to	have	bio-PPPs	very	effective	against	the	target	diseases	and	

easy	 to	 apply	 also	 with	 the	 actual	 spraying	 equipment.	 In	 this	 perspective,	 also	

campaigns	of	 information	and	 training	about	criteria	of	 selection	and	use	of	bio-

PPPs	 in	 the	 pilot	 areas	 selected	 in	 OPTIMA	 would	 be	 opportune	 and	 should	 be	

considered	as	well	in	OPTIMA	dissemination	activities	(WP	7).	

c) The	design	and	development	of	smart	sprayers	(WP	4),	enabling	to	optimise	the	PPP	

application	 in	 the	 fields,	 also	 taking	 into	 account	 the	 different	 level	 of	 disease	

presence	 and	pressure	within	 the	 farm,	 shall	 take	 into	 account	 the	need	 to	 keep		

accessible	 market	 costs	 for	 end-users,	 as	 their	 high	 expectations	 and	 interest	 in	

getting	advanced	machinery	could	be	frustrated	by	too	high	costs.	

d) The	 field	 tests	 for	 assessing	 OPTIMA	 efficiency	 (WP	 5)	need	 to	 provide	 as	many	

affordable	information	as	possible	about	the	real	benefits	in	implementing	OPTIMA	

protocols.	In	this	view	to	repeat	the	same	field	trials	in	two	different	years	would	be	

much	more	valuable	and	efforts	by	OPTIMA	Partners	shall	be	made	to	achieve	this	

goal.					

In	 conclusion,	 the	 feedback	 received	 in	 the	 pilot	 areas	 from	 the	 submission	 of	 the	

questionnaires	and	the	discussions	made	 in	the	focus	groups,	pointed	out	that	the	general	

architecture	of	OPTIMA	project	is	suitable	to	match	expectations	of	farmers	and	technicians	

in	order	to	improve	the	IPM	of	their	crops	but	some	refinements	can	be	considered	to	achieve	

a	better	success	and	applicability	of	whole	OPTIMA	IPM	strategy	on	a	wide	scale.	
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Annex 1: French version of OPTIMA brochure 
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Annex 2: Spanish version of OPTIMA brochure 
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Annex 3: Italian version of OPTIMA brochure 

	     





Unità di controllo
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control	 plant	 diseases	 in	 perennial	 crops	 and	 open-field	
vegetables	
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INTRODUCTION	

You	have	been	invited	to	take	part	in	a	research	survey	of	OPTIMA	project.	Before	you	decide	whether	
you	want	to	participate	or	not,	please	read	this	document	carefully.	Please	ask	all	the	questions	you	
may	have	so	you	can	be	sure	of	understanding	all	the	processes	of	the	study,	as	well	as	the	risks	and	
the	benefits.	

The	current	document	may	include	words	that	you	do	not	understand.	In	this	case,	please	ask	the	
contact	researcher	or	any	other	member	of	the	study	to	fully	explain	the	meaning	of	the	word	or	
information	that	you	do	not	understand.	

	

PURPOSE	OF	OPTIMA	PROJECT	

The	OPTIMA	Horizon2020	is	a	projected	funded	by	the	European	Commission.	This	project	aims	to	
develop	an	environmentally	friendly	Integrated	Pest	Management	(IPM)	framework	for	use-cases	
in	orchards,	vineyards	and	open-field	vegetables.	The	major	elements	related	to	integrated	disease	
management	are:	(i)	combined	use	of	bio-PPPs	and	synthetic	PPPs,	(ii)	DSS	for	disease	prediction,	(iii)	
spectral	disease	detection	systems	and	(iv)	precision	spraying	techniques.		

This	project	has	received	funding	from	the	European	Union’s	Horizon	2020	research	
and	innovation	programme	under	grant	agreement	No	773718	



OPTIMA	advanced	IPM	framework	will	consist	of	4	main	pillars	(Prediction,	Detection,	Selection	and	
Application),	 and	 will	 focus	 on	 plant	 diseases	 that	 annually	 damage	 high-value	 crops	 (fruits	 and	
vegetables)	and	demand	high	amounts	of	fungicides	to	be	applied	in	numerous	spraying	applications.	
The	research	focus	will	be	on	apple	scab,	grape	downy	mildew	and	Alternaria	leaf	blight	of	carrot.	

OPTIMA	has	specific	objectives:	

• Optimize	 plant	 disease	 prediction	 models	 and	 develop	 advanced	 early	 disease	 detection	
methods	

• Evaluate	and	screen	biological	and	synthetic	PPPs	and	assess	plant	and	pathogen	resistance	
mechanisms	for	successful	disease	control	

• Enhance	and	develop	innovative	precision	spraying	technologies	
• Test	and	evaluate	the	proposed	new	IPM	elements	under	field	conditions	
• Assess	 health,	 environmental	 and	 socioeconomic	 impacts	 and	 risks	 of	 the	 proposed	 IPM	

system	
	
CONSORTIUM	OF	OPTIMA	PROJECT	

The	OPTIMA	consortium	combines	multidisciplinary	competences	and	resources	from	the	industry,	
academia	 and	 research	 community.	 It	 consists	 of	 fifteen	 (15)	 partners	 representing	 universities,	
research	 institutes,	 industrial	 and	 ICT	 SMEs,	 a	 significant	 industry	 association	 and	 end-users	
organizations	from	seven	(7)	EU	countries.	
 
PARTICIPANT	SELECTION	

You	have	been	selected	to	answer	this	questionnaire	because	you	are	directly	 involved	 in	the	pest	
management	practices	of	 {vineyards/apple	orchards/carrots	 –	To	be	corrected	based	on	 the	pilot	
country}.	Your	experience	and	knowledge	about	{vineyards/apple	orchards/carrots	–	To	be	corrected	
based	on	the	pilot	country}	production	can	offer	valuable	information	to	the	OPTIMA	project.		
	
VOLUNTARY	PARTICIPATION	

Participants	 are	 free	 to	 opt	 out	 or	 refuse	 participation	 at	 any	 time.	 There	 is	 no	 commitment	 and	
research	organizers	have	no	 legal	claim	to	demand	participation.	 In	case	that	a	participant	refuses	
further	 engagement	 in	 the	 questionnaire,	 no	 new	 data	 may	 be	 gathered	 or	 processed	 from	 the	
participant.	

DURATION	

OPTIMA	activities	will	 last	40	months,	 from	the	1st	of	September	2018	to	the	31st	December	2021.	
However,	questionnaire	information	will	be	available	for	60	months	from	the	1st	of	September	2018	
to	the	31st	August	2023,	in	case	European	Commission	performs	audits	and	results	evaluation	after	
the	definite	project	deadline.	

RISKS	

No	risk	is	foreseen.	You	are	only	requested	to	be	available	to	participate	in	the	survey.	

BENEFITS	

OPTIMA	solutions	shall	benefit	a	variety	of	stakeholders	which	include	farmers,	field	technicians	and	
advisors.	 Substantial	 knowledge	and	 innovative	 ideas	about	disease	detection,	PPPs	selection	 and	
precise	application	can	be	derived	from	the	questionnaire.	



PRIVACY	AND	CONFIDENTIALITY	

The	answers	you	provide	in	the	questionnaires	will	be	recorded.	Your	recorded	data	will	not	include	
any	sensitive	information.	Information	will	be	processed	during	the	phase	of	data	analysis	and	will	be	
shown	in	project	reports.	It	will	not	be	possible	to	identify	the	source	of	the	information.	The	results	
of	this	investigation	may	be	published	in	scientific	journals	or	conferences	and	may	be	used	in	further	
studies.	The	information	provided	will	not	be	managed	by	any	third	parties.	

If	you	decide	to	deny	your	consent,	please	contact	the	leading	Data	Protection	Officer	(DPO)	or	the	
responsible	researcher	conducting	the	survey	and	let	him	know	of	your	intention	of	leaving	the	study	
(see	contact	details	of	DPO).	Your	decision	to	whether	or	not	to	provide	your	authorization	for	the	use	
and	diffusion	of	 the	 information	provided	by	 you	 is	 completely	 voluntary.	However,	 if	 you	do	not	
provide	the	investigators	with	this	authorization	now	or	if	you	cancel	it	in	the	future,	you	will	not	be	
able	to	participate	in	this	survey.	

WHO	TO	CONTACT		

For	any	issue	which	arises	regarding	this	study,	please	call	and	inform	the	DPO	of	OPTIMA	project,	
Vagelis	 Mallios,	 via	 email,	 vagelismallios@yahoo.gr,	 or	 the	 designated	 researcher	 in	
{Italy/Spain/France-fill	in	name},	via	email,	{insert	email	of	assigned	OPTIMA	partner}.	
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Informed Consent Form 

I	hereby	declare:	
Ø I	am	over	18	years	old	and	I	am	able	to	provide	consent	
Ø 	I	have	been	informed	that	the	OPTIMA	project	is	a	research	project	currently	run	under	the	

Europeans	Union’s	Horizon	2020	Research	and	Innovation	Programme.	The	coordinator	of	
the	project	is	the	Agricultural	University	of	Athens	(AUA)	and	the	local	partner	is	{TdV,	UPC,	
INVENIO	–	fill	in	institution	name	based	on	the	pilot	country},	who	might	be	contacted	with	
regard	to	any	question	regarding	my	participation.	

Ø I	have	been	fully	informed	about	the	objectives	and	the	concept	of	the	OPTIMA	Project.		
Ø I	understand	that	it	is	not	compulsory	to	participate	in	the	OPTIMA	Project		
Ø I	have	read	a	document	that	provides	information	about	this	research	and	this	consent	form.	

I	 had	 the	 opportunity	 to	 ask	 questions	 and	 all	 of	 my	 questions	 were	 addressed	 to	 my	
satisfaction	and	I	fully	understood	the	description	of	the	survey.	

Ø I	agree	and	hereby	grant	the	{TdV,	UPC,	INVENIO	–	fill	in	institution	name	based	on	the	pilot	
country}	 and	OPTIMA	 consortium	 permission	 to	 use	my	 non	 sensitive	 private	 data	 and	
likeness	 in	 a	 photograph,	 video,	 or	 other	 digital	media	 in	 any	 and	 all	 of	 its	 publications,	
including	 web-based	 publications,	 articles	 and	 posts,	 without	 payment	 or	 other	
consideration.	

Ø My	personal	data	will	be	made	available	only	to	the	members	of	the	OPTIMA	Consortium	
and	possibly	the	European	Commission.	

Ø I	require	not	to	be	identifiable	in	any	research	results.	
Ø I	understand	that	I	will	not	be	paid	for	my	participation.	
Ø I	hereby	irrevocably	authorize	{TdV,	UPC,	INVENIO	–	fill	 in	 institution	name	based	on	the	

pilot	country}	and	OPTIMA	consortium	to	edit,	copy,	exhibit,	publish,	or	distribute	my	non	
sensitive	private	data	for	any	lawful	purpose.		

Ø I	understand	that	I	may	refuse	to	answer	any	question	and	that	I	may	withdraw	at	any	time	
without	penalty.	

Ø I	freely	and	voluntarily	agree	to	be	part	of	this	research	study.	
Ø I	 fully	agree	that	 information	may	be	shared	between	any	of	the	other	researcher(s)	and	

partners	participating	in	OPTIMA	Project.		

This	consent	form	is	made	pursuant	to	the	relevant	national,	European	and	 international	data	
protection	 laws	 and	 regulations	 and	 personal	 data	 treatment	 obligations.	 Specifically,	 this	
consent	document	complies	with	the	General	Data	Protection	Regulation	2016/679,	which	was	
adopted	on	14	April	2016	and	became	enforceable	beginning	25	May	2018	



	

	

	

Name	and	Surname	of	Participant	

………………………………………………………………………………………………………………………………………………………	

Date	and	Place	

………………………………………………………………………………………………………………………………………………………	

Signature	of	Participant	

	

	

	

Statement	of	investigator’s	responsibility:	I	have	explained	the	nature	and	purpose	of	this	research	
study,	the	procedures	to	be	undertaken	and	any	risks	that	may	be	involved.	I	have	offered	to	answer	
any	 questions	 and	 fully	 answered	 such	 questions.	 I	 believe	 that	 the	 participant	 understands	 my	
explanation	and	has	freely	given	informed	consent.	

	

Name	and	surname	of	the	Researcher	

………………………………………………………………………………………………………………………………………………………	

	

Date	and	Place	

………………………………………………………………………………………………………………………………………………………	

Signature	of	Researcher	
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Annex 6 
Since	 the	 Excel	 sheets	 developed	 to	 report	 the	 answers	 collected	 so	 to	 facilitate	 the	 data	

analysis	between	the	different	pilot	countries	is	a	relatively	big	file,	for	convenience	the	reader	

will	be	able	to	access	it	via	the	following	link:	

https://www.dropbox.com/s/6o5cla5j9ila4om/Annex%206.xlsx?dl=0	
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