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The	think	tank	"Santé	mondiale	2030"	was	founded	in	October	2016.	It	brings	together	individuals	
involved	in	global	health:	Françoise	Barré-Sinoussi,	Paul	Benkimoun,	Michel	Cot,	Sana	de	Courcelles,	
François	Dabis,	 Annabel	Desgrées	 du	 Lou,	 Jean-François	Delfraissy,	 Eric	 Fleutelot,	 Frédéric	 Goyet,	
Mathieu	Lamiaux,	Michel	Kazatchkine,	Marie-Paule	Kieny,	Lélio	Marmora,	Benoît	Miribel,	Olivier	Nay,	
Louis	Pizarro,	Anna-Laura	Ross.	Stéphanie	Tchiombiano	acts	as	the	coordinator.		
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Throughout	the	Covid-19	pandemic,	the	use	of	digital	technologies	has	become	a	continuous	and	
unavoidable	phenomenon	as	a	means	of	 staying	 in	 touch	with	 loved	ones,	 a	way	of	working,	of	
consuming	and	using	services,	especially	health	services.	Digital	technologies	have	taken	a	leading	
role	in	the	lives	of	billions,	as	individuals	were	forced	to	restrict	physical	movements	and	social	
interactions.	Within	the	health	sector,	the	use	of	digital	health	tools,	which	had	been	expanding	for	
several	years,	logically	underwent	a	significant	explosion	-	for	example	with	the	move	to	remote	
medical	appointments.				
	
The	growth	of	digital	 tools	was	already	an	underlying	shift	 in	healthcare.	 Indeed,	 in	 less	 than	a	
decade	all	continents	have	witnessed	growth	in	digital	health.	From	2010	and	2019,	the	share	of	
European	 citizens	 seeking	 health	 information	 online	 increased	 from	 40	 to	 70%! .	 In	 Africa,	 the	
number	of	start-ups	specialized	in	digital	health	rose	by	more	than	56%	between	2017	and	2020" ,	
and	in	the	US,	investment	in	digital	health	represented	more	than	31	billion	dollars	between	2011	
and	 2018#,	 a	 quarter	 of	 which	 occurred	 in	 2018.	 The	 emergence	 of	 COVID–19	 and	 the	
announcement	a	pandemic	a	few	months	later	quickly	accelerated	the	growth	in	digital	health.	In	
2020,	worldwide	investments	in	digital	health	increased	by	103%	compared	to	2019,	from	$10.6	
billion	in	2019	to	$21.6	billion	in	2020$.		

Telemedicine	 is	a	good	 illustration	of	 this	staggering	evolution.	 In	France,	 India,	and	 the	United	
Kingdom,	 the	 number	 of	 teleconsultations	 dramatically	 increased.	 Prior	 to	 the	 health	 crisis,	 in	
France	 40,000	 monthly	 teleconsultations	 occurred,	 by	 April	 2020	 alone	 4.5	 million	
teleconsultations	 took	 place%.	 Teleconsultation	 allowed	 patients	 to	 continue	 to	 obtain	 medical	
appointments	with	their	doctors	mitigating	the	risk	of	becoming	infected	and	spreading	the	virus.	
In	 some	 countries	 telemedicine	 also	 contributed	 to	 the	 organization	 of	 vaccination	 operations.	
Nevertheless,	telemedicine	is	far	from	being	the	sole	area	that	developed	during	the	crisis.	Artificial	
intelligence	and	the	use	of	health	data	suddenly	came	to	the	fore,	data	exchanges	developed,	while	
certain	 administrative	 or	 legal	 barriers	 lifted	 which	 had	 been	 blocked	 for	 years.	 These	
developments	came	from	various	actors:	public	authorities,	but	also	private	companies	(Doctolib	
for	online	vaccination	appointments	in	France)	and	individuals	(Covid	Tracker	in	France).	These	
health	technology	developments	occurred	rapidly	making	it	possible	to	limit	the	spread	of	the	virus	
through	diagnosis	and	contact	 tracing;	 to	monitor	and	 inform	people	about	 the	evolution	of	 the	
pandemic	 in	 almost	 real-time.	 Data	 dashboards	 such	 as	 that	 developed	 by	 Johns	 Hopkins	
University&	at	the	international	level,	or	Covid	Tracker' 	in	France,	are	subsequently	used	on	a	large	
scale.	In	real-time,	these	dashboards	gather	public	health	data	-	number	of	confirmed	cases,	number	
of	 deaths,	 and	 number	 of	 tests	 carried	 out	 -	 and	 make	 it	 possible	 to	 both	 inform	 citizens	 and	
influence	the	decisions	of	political	leaders.	

In	this	note,	we	recall	the	conceptual	elements	of	digital	health,	then	present	the	main	opportunities	
and	 challenges.	With	 these	 issues	explained,	we	 suggest	 some	proposals	 to	 strengthen	France's	
position	 in	 the	 global	 governance	 of	 digital	 health.	 With	 its	 major	 assets,	 France	 would	 gain	 a	
foothold	by	structuring	its	action	and	taking	its	place	in	international	bodies	in	this	strategic	and	
rapidly	expanding	field.	
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Defining	the	contours	of	a	complex	concept	

Given	the	profusion	of	articles	and	publications	about	digital	health,	it	is	important	to	clarify	and	define	the	
concept.	 The	World	 Health	 Organization,	 defines	 digital	 health	 as	 “any	 information	 and	 communication	
technology	 system	used	 by	 health	 systems	 to	 contribute	 to	 the	 delivery	 of	 quality	 and	 affordable	 health	
services”.		
According	 to	 the	 WHO,	 all	 digital	 services	 are	 at	 the	 service	 of	 the	 social	 and	 health	 well-being	 of	 the	
individual! .	Digital	health	encompasses	different	fields:	

¥! eHealth:	 health	 information	 systems	 of	 hospitals,	 countries,	 regions,	 online	 medical	 records	 of	
patients,	)(- .	

¥! telehealth:	 telemedicine,	 mobile	 apps,	 telemonitoring,	 telecare,	 connected	 devices	 (allowing	 for	
example	doctors	to	monitor	patients’	blood	glucose	levels	remotely,	or	to	distribute	health	products	
thanks	to	drones);	

¥! The	exploitation	of	health	data	(big	data	and	data	mining)	and	artificial	intelligence	for	health.	
	

The	 think	 tank	 chooses	 here	 a	 broad	 definition,	 which	 considers	 digital	 health	 as	 the	 use	 of	 digital	
technologies	for	health	purposes.	

In	France,	a	2018	the	report	‘;#2#(*3%*&.%")*3("_%Z"*(%-"*33)&2)$%1',%Z"*(%,)273*(#'&" 	’	by	D'0#(O%D'&$73(*(#1%
N*(#'&*3%.`R("#@7)	defines	the	field	of	digital	health	as	‘the	sciences	(in,	computer	science	and	mathematics),	
technologies,	 uses	 and	 innovations	 induced	 by	 the	 study,	 storage,	 treatment,	 reception,	 or	 emission	 of	
information’.)	Thus	digital	in	health	refers	to	all	computerized	processes	in	the	field	of	health,	whether	these	
processes	imply,	or	not,	artificial	intelligence	or	robotics	».		

	
Digital	health	is	hence	a	vast	field	that	can	be	represented	schematically	as	follows:		
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Digital	health	assets	in	the	world	

!""#$%&'(%()* +
	

Opportunities	created	by	digital	health	are	particularly	widespread	in	resource-limited	countries,	where	they	
have	been	developing	for	several	years	thanks	to	the	rapid	proliferation	of	mobile	phones.	

In	 these	 contexts,	 digital	 health	 first	 allows	?#$(1;:$#@%,( *''%22(5#(6%*"56(2%$@1'%2( *&,(:%$2#&*"1A%,(
;#&15#$1&4(#?( :*51%&52.	 Chronic	diseases	 can	be	managed	more	easily	by	patients	 themselves	 thanks	 to	
digital	tools#$.	In	resource-limited	countries	where	chronic	diseases	are	on	the	rise,	hundreds	of	initiatives	
exist##	using	mobile	phones	to	improve	access	to	care	or	(and)	monitor(s)patients	(despite	the	absence	of	a	
directory	or	catalogue	enabling	global	monitoring	of	their	implementation).	In	8	years	BIMA,	a	provider	of	
micro-insurance	through	mobile	phones,	provided	26	million	disadvantaged	patients	with	access	to	health	
insurance	in	15	resource-limited	countries.	The	program-m-Diabetes,	launched	in	Senegal	in	2014	with	the	
support	of	the	WHO	and	the	International	Union	of	telecommunications,	supports	patients	with	diabetes	in	
the	day-to-day	management	of	their	disease#%,	via	a	simple	SMS	service.	 In	Sub-Saharan	Africa,	where	the	
average	 number	 of	 doctors	 per	 inhabitant	 is	 low	 (2	 doctors	 for	 10	 000	 inhabitants	 versus	 24	 in	 OECD	
countries#&),	the	use	of	mobile	phones	brings	patients	closer	to	doctors	and	other	healthcare	professionals,	
especially	in	rural	areas.	The	program	MomConnect®,	operating	from	South	Africa,	offers	millions	of	women	
the	opportunity	to	be	followed	during	their	pregnancy	thanks	to	a	texting	service,	the	use	of	WhatsApp	and	
more	recently	through	the	provision	of	answers	offered	by	artificial	intelligence#' .		

Digital	health	makes	 it	 possible	 to	7%55%$(1&?#$;(56%( :#:+"*51#&(*&,(5#(7%55%$( ,122%;1&*5%( ;%*&2(#?(
,12%*2%(:$%@%&51#&.	The	m-Diabetes	program,	for	example,	promotes	healthy	habits	(diet,	exercise…),	by	
text	messages,	supporting	the	prevention	of	type	2	diabetes#( .	

Furthermore,	digital	health	can	$%,+'%(6%*"56('#252.	In	2017,	Canada	estimated	a	return	on	investment	of	
around	16	billion	Canadian	dollars	over	 ten	years	 thanks	 to	 the	 implementation	of	 personalized	medical	
records,	telehealth,	and	health	information	systems#) .	 In	its	 latest	report	The	H&$(#(7(%B'&(*#2&)	estimates	
that	the	development	of	digital	health	would	create	a	market	value	of	16	to	22	billion	euros	in	France#* .	In	the	
United	 States,	 the	multinational	 IQVIA#! ,	 in	 a	 2017	 study	 estimated	 that	 the	 savings	 generated	by	digital	
health	could	reach	up	to	46	billion	dollars	per	year#" .	Finally,	the	costs	of	healthcare	systems	in	resource-
limited	countries	can	be	indirectly	reduced	through	the	empowerment	of	patients	using	these	technologies%$.	

Additionally,	digital	health	can	1;:$#@%(56%(;*&*4%;%&5(#?(:+7"1'(6%*"56(*&,(6%*"56(;#&15#$1&4	by,	for	
example,	mapping	and	modelling	epidemics	to	guide	public	health	responses,	as	demonstrated	during	the	
ongoing	 COVID-19	 pandemic.	 The	 I7,J)#33*&-)% =7(+,)*E% M)$5'&$)% B*&*2)0)&(% *&.% >&*3/$#$% I/$()0	
(SORMAS)	tool,	 implemented	in	Nigeria	and	Ghana	before	COVID-19,	is	an	open-source	digital	and	mobile	
system	 for	 real-time	 surveillance	 and	 early	 detection	 of	 outbreaks.	 SORMAS	 was	 subsequently	 adopted	
during	the	COVID-19	crisis	in	Germany,	Switzerland,	Afghanistan,	and	some	French	regions	such	as	Franche-
Comté%#.		

This	list	is	not	exhaustive.	Many	opportunities	exist	in	countries	with	developing	health	systems	which	are	
being		seized	by	others.	It	sometimes	takes	the	form	of	adopting	original	initiatives	such	as	SORMAS,	a	typical	
example	 of	 ",)J),$)%#&&'J*(#'&"	 in	which	 high-income	 countries	 draw	 inspiration	 from	 limited-resources	
countries	and	appropriate	technologies	or	programmes	set	up	in	these	countries.	Another	example	comes	
from	Rwanda	who	first	introduced	the	delivery	of	blood	bags	and	medical	supplies	by	drone	to	remote	areas;	
this	 solution	 was	 later	 commercialized	 by	 Zipline,	 a	 US	 based	 company.	 Innovation	 in	 digital	 health	 is	
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!! &?-!43"+3"U!4,%:9_,%!+5!X.`!32+!^_3+,-U!V^.T/-,!",3-#"!32+!13#,923-!039,&!3!(/22/2:!0.1T/23#/.2!7.9!",3-#"039,!/2!#",!+,Q,-.$/2:!
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particularly	dynamic	in	countries	facing	major	problems	of	access	to	care	and	telecommunication	due	to	poor	
infrastructure	 (e.g	 	 telephone	 wireline	 coverage).	 In	 such	 contexts	 governments	 are	 generally	 prone	 to	
adopting	more	flexible	and	responsive	legislative	frameworks	than	in	countries	with	more	established	health	
systems.		

+

,-.//)'0)* +
	

To	be	able	to	take	full	advantage	of	the	numerous	opportunities	in	digital	health,	challenges	remain.	These	
challenges	appear	to	be	related	to	four	dimensions:	scientific	and	technical,	ethical,	human,	and	governance.	

	

!"#$%&#'#"()%*(&$"+%#"),("+),,$%-$.(
	

The	management	of	the	Ebola	epidemic	in	2012	highlighted	the	need	for	integrated	information	systems.	The	
1&5%$#:%$*71"15-	of	different	digital	subsystems	is	indeed	a	major	problem%%.	Many	actors	had	health	data	
but	were	not	able	to	cross-reference	it.	However,	in	the	context	of	an	emergency	and/or	an	epidemic,	it	is	
vital	that	this	information	can	be	connected	in	real-time	to	engage	effectively	in	the	response.	The	Covid-19	
pandemic	has,	in	turn,	revealed	the	importance	of	putting	in	place	international	interoperability	and	exchange	
frameworks	as	early	as	possible%&.	In	general,	the	development	of	interoperability	frameworks	for	countries	
guarantees	 the	 effectiveness	 of	 digital	 health	 systems.	 To	 achieve	 this,	 it	 is	 essential	 to	 adopt	 26*$%,(
25*&,*$,2 .	Their	use	should	be	regulated	to	become	legally	enforceable.	In	France,	for	example,	the	>2)&-)%
.7%&70O,#@7)%)&%$*&(O	(ANS)	set	up	a	framework	for	the	interoperability	of	health	information	systems.	This	
will	enable	data	to	be	integrated	into	different	systems	using	a	common	language.	

B''%22(5#(,*5*(*&,(26*$1&4(15	requires	common	rules:	anonymisation	and	transmission	of	data	follow	ethical	
and	 legal	 rules	 that	 currently	 differ	 from	 country	 to	 country.	 This	 becomes	 problematic	 when	 data	 is	
transmitted	between	countries.	Furthermore,	access	to	software	and	digital	information	is	characterized	by	
strong	inequalities	and	requires	the	construction	of	new	models	to	ensure	access	to	this	knowledge	for	all	
(open	source	and	open	access).	

B''%22( 5#( ,1415*"( 5%'6&#"#41%2	 remains	 highly	 unequal	 from	 one	 country	 to	 another:	 although	 mobile	
telephony	 has	 widely	 expanded,	 including	 in	 countries	 with	 limited	 resources,	 the	 transition	 to	 digital	
technology	 is	 far	 from	 complete.	 Internet	 coverage	 remains	 very	 inadequate,	 particularly	 in	 Africa.	 Data	
storage	 capacity	 is	 limited	 forcing	most	 resource-poor	 countries	 to	 rely	on	 servers	 located	 in	 "N',("),& "	
countries	to	back	up	and	store	their	data.	Finally,	it	should	be	noted	that	most	digital	health	technologies	are	
mostly	developed	in	high-resource	countries%'.	Low-income	countries,	therefore,	remain	on	several	fronts	in	
a	troublesome	situation	of	digital	dependence.		

Finally,	 a	 large	 amount	 of	 new	 digital	 applications	 and	 tools	 are	 not	 always	 supported	 by	 a	 scientific	
assessment	of	their	impact	on	people's	health,	the	organization	of	healthcare	systems	and	the	quality	of	care.	
This	 is	 particularly	 the	 case	 in	 countries	with	 limited	 resources	where	 these	 applications	 abound.	More	
research	is	needed	to	evaluate	different	tools,	the	conditions	of	their	implementation	and	the	effect	of	social	
and	health	contexts	on	the	transferability	of	these	applications	in	resource	limited	settings%(.	

	

/&+#"),("+),,$%-$. (
	

The	:$#5%'51#&(#?(6%*"56(,*5*	is	another	crucial	issue	and	a	serious	challenge	for	digital	health.	In	particular	
the	uses	made	by	several	governments	(e.g.	China,	South	Korea,	Russia,	Israel)	of	smartphones	to	track	and	
restrict	people’s	movements	with	COVID-19,	to	force	individuals	to	communicate	their	state	of	health	or	to	
identify	their	contacts	without	their	consent%).	Controversies	that	arose	in	several	Northern	countries	over	
individual	covid-19	monitoring	applications	reveal	that	people	are	not	ready	to	give	up	their	data	protection	
and	right	to	privacy	even	in	a	pandemic	situation,	and	even	when	public	authorities	argue	that	 individual	
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health	is	at	stake%*.	If	the	processing	of	personal	data	is	authorized	"on	grounds	of	public	interest	in	the	field	
of	public	health,	such	as	protection	against	serious	cross-border	threats	to	health%!”,	these	interventions	must	
be	proportionate,	reasonable	and	above	all	context	specific	and	time	limited.	to	avoid	any	",*(-")(%)11)-("	of	
exceptional	measures	when	they	are	trivialized	and	incorporated	into	ordinary	law.	

	
Individual	monitoring	applications	related	to	Covid-19	that	have	been	put	in	place	are	very	often	designed	in	
a	top-down	perspective,	without	:$1#$('#&2+"5*51#&(#?(56%(*'5#$2(1&@#"@%,	(professionals	and	associations	
alike)	and	with	a	great	deal	of	opacity	regarding	the	technical	choices	made.	On	these	 issues,	 the	present	
situation	offers	windows	of	opportunities:	discussions	in	international	bodies	on	the	issues	related	to	cross-
border	data	flows	are	in	full	swing	(OECD,	World	Bank,	G7,	G20	etc.).	 In	this	area,	the	GDPR	has	certainly	
made	it	possible	to	mesh	rules	within	Europe,	but	not	beyond.	
	
The	strong	presence	of	digital	giants	in	the	field	of	digital	health	makes	it	essential	to	devote	reflection	on	the	
issue	 of	 the	 protection	 of	 health	 data.	 Google's	 involvement	 in	 the	 development	 of	 a	UK	National	Health	
Service	data	platform,	and	the	more	recent	contracts	signed	by	Google	and	Palantir	for	Covid-19	health	data	
have	raised	concerns	about	the	protection	of	this	data.	In	France,	the	government	chose	to	entrust	Microsoft	
to	host	the	Health	Data	Hub	to	gather	and	use	French	health	data	for	medical	research	purposes.	However,	
this	decision	was	not	unanimous.	In	July	2020,	the	European	Court	of	Justice	invalidated	the	"P,#J*-/%I"#)3."	
agreement	which	constituted	the	legal	basis	for	the	transfer	of	data	between	the	European	Union	and	the	
United	States.	Shortly	afterwards,	the	Secretary	of	State	for	Digital	Affairs,	Cedric	O,	stated	he	was	working	
on	transferring	the	Health	Data	Hub	to	French	or	European	platforms.	
(
012)%()%*(3$,)&#4%),("+),,$%-$. (
	

Digital	health	further	raises	major	challenges	in	terms	of	diagnosis,	prognosis,	and	therapy,	particularly	in	the	
field	of	personalized	medicine,	but	also	concerning	the	management	of	hospital	flows,	patient	triage	and	care	
decisions,	as	revealed	by	the	COVID-19		pandemic%".	

Digital	applications	and	tools	for	accompanying	care	 '6*""%&4%(56%('*$%($%"*51#&261::	to	what	extent	and	
under	what	conditions	does	digital	health	allow	for		therapeutic	relationship	to	be	maintained,	to	listen	to	the	
concerns	of	patients	and	be	attentive	to	the	needs	of	careers?	The	use	of	robots	or	chatbots	to	accompany	
(support)	patients	in	the	psychiatric	field,	among	others,	raises	new	questions.	Digital	health	thus	opens	the	
way	to	a	substantial	reconfiguration	of	care;	the	associated	risks	must	be	the	subject	of	serious	analysis	and	
ethical	discussion.	

When	 digitalization	 meets	 the	 economy,	 with	 the	 (admittedly	 legitimate)	 search	 for	 productivity	 gains,	
several	 risks,	 particularly	 in	 terms	 of	 'care'	 arise.	 Digitalization	 and	 productivity	 gains	 can	 result	 in	 the	
homogenization	of	tools	which	poses	serious	challenges	to	local	adaptation.	

Another	 major	 human	 challenge	 remains	 the	 *,#:51#&( #?(&%C(1&&#@*51#&2( 7-( :*51%&52( *&,( 6%*"56(
:$#?%221#&*"2D	whose	major	role	is	sometimes	minimized	in	the	design	of	digital	health	projects.	This	implies,	
first,	a	good	level	of	"digital	literacy"	for	all,	requiring	a	certain	capacity	to	grasp	and	understand	digital	tools.	
As	a	rule,	to	facilitate	the	adoption	of	these	tools,	the	development	of	projects	must	be	patient-centered	and	
involve	 a	 participatory	 approach	 by	 all	 stakeholders.	 The	 development	 and	 implementation	 of	 change	
management	and	support	strategies	are	the	keys	to	success	for	national	projects.	

Finally,	5$*1&1&4(@*$1#+2(*'5#$2	about	the	conceptual	and	methodological	issues	and	the	expected	benefits	
of	e-health	is	a	major	challenge.	

	

546$3%)%"$("+),,$%-$.(
	

There	 is	 *(?$*4;%&5*51#&(#?( *'5#$2( *&,(1&@%25;%&52.	 The	number	of	 digital	 health	 actors	 is	 increasing	
rapidly,	 resulting	 in	 a	 profusion	 of	 health	 applications.	 In	 most	 countries,	 the	 ecosystem	 is	 hence	
characterized	by	great	complexity.	The	lack	of	centralization	results	in	real	wastes	of	investments.	In	2017,	
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Mali	had	11	mobile	health	 (mHealth)	 initiatives	 for	maternal	health&$,	 each	with	different	 standards,	 and	
whose	data	was	not	fed	back	to	an	under-resourced	Digital	Health	Agency.	In	the	UK,	in	2020,	there	were	as	
many	as	39	separate	Covid-19	symptom	detection	initiatives,	with	no	centralized	data	collection	agency&#.		

A	wide	range	of	players	are	investing	in	the	field	of	digital	health:	telephone	operators,	companies	developing	
and	using	digital	technology,	digital	intermediaries,	amongst	others.	However,	56%2%(,1??%$%&5(*'5#$2(*$%(
&#5('##$,1&*5%,,	neither	amongst	themselves	nor	with	the	traditional	public	health	players:	the	State,	the	
health	system,	and	patients'	associations.	

This	fragmentation	highlights	the	need,	aforementioned	about	interoperability,	to	establish	digital	strategies	
that	 are	 not	 only	 national	 but	 also	 international.	 Digital	 technology	$*12%2( &%C( 122+%2( #?( &*51#&*"( *&,(
2+:$*&*51#&*"(2#@%$%14&5-E	State	sovereignty	and	European	sovereignty	in	terms	of	infrastructure,	data	and	
science,	are	both	desirable	and	necessary&%.	

Global	governance	and	France	in	the	world	
	 	

For	several	years,	many	Anglo-Saxon	organizations	such	as	the	American	development	agency	USAID,	the	
German	Cooperation,	the	Gates	Foundation,	or	the	NGO	PATH	have	been	particularly	active	in	developing	and	
financing	digital	health,	especially	in	Africa.	Despite	projects	supported	by	the	French	Development	Agency	
(AFD&&)	or	the	Pierre	Fabre	Foundation	in	West	Africa+&' ,	France's	presence	remains	limited	in	terms	of	both	
the	number	of	projects	and	the	amounts	financed.	This	is	undoubtedly	one	of	the	reasons	why	initiatives	have	
developed	more	in	Anglophone	Africa	than	in	Francophone	African	speaking	countries,	which	are	much	less	
advanced	in	the	development	of	digital	health.	

International	governance	in	digital	health	has	only	really	been	organized	in	the	last	two	years	with	several	
international	bodies	and	networks.	Many	of	 these	bodies	are	devoted	primarily	 to	countries	with	 limited	
resources	or	emerging	countries	in	the	context	of	achieving	universal	health	coverage	(UHC),	the	target	of	the	
third	United	Nations	Sustainable	Development	Goal.	This	list	of	bodies	includes,	albeit	not	exhaustive,		the	
WHO's	digital	 health	department&( ,	 Transform	Health&) ,	Digital	 Connected	Care	Coalition&*,	 Global	Digital	
Health	 Partnership&! 	 or	 Governing	 Health	 Futures	 2030&"	 These	 different	 entities	 bring	 together	
governments,	NGOs,	foundations,	universities,	and	development	agencies,	although	it	is	not	yet	possible	to	
establish	a	typology.	

The	implementation	of	this	coordination	at	the	global	level	is	not	limited	to	countries	with	limited	resources.	
This	is	the	case	of	the	International	Digital	Health	&	AI	Research	(I-DAIR)	Collaborative,	an	initiative	launched	
in	2019	for	better	international	coordination	around	artificial	intelligence	and	health	data'$ .	I-DAIR	aims	to	
bring	together	governments,	international	institutions,	the	private	sector,	and	universities	from	all	countries.	
I-DAIR	 is	 in	 the	 process	 of	 being	 endorsed	 by	 the	 G7	 and	 G20	 and	 has	 already	 established	 centers	 in	
Switzerland,	 Tunisia,	 Kenya,	 India	 and	 Singapore.	 The	 establishment	 of	 a	 center	 in	West	 Africa	 is	 under	
discussion.	 Finland	 and	 Germany	 have	 positioned	 themselves	 in	 the	 organization,	 as	 has	 Italy.	 France	 is	
currently	absent.	

Moreover,	French	organizations	are	hardly	present	in	the	other	bodies	mentioned.	The	Principles	of	Donor	
Alignment	 for	 Digital	 Health,	 defined	 in	 2018	 at	 the	 international	 level'# ,	 does	 not	 include	 any	 French	
foundations	or	NGOs	among	their	signatories,	whereas	the	European	Union,	Germany,	England,	Sweden,	and	
Norway	are	present	alongside	the	traditional	Anglo-Saxon	actors.	

Thus,	while	digital	health	has	become	a	strategic	priority	for	many	countries,	France	has	only	very	recently	
begun	to	formulate	its	doctrine	and	communicate	on	this	subject.	In	December	2020,	the	French	President	
announced	 the	 creation	of	 the	P*,#$%I*&(O%D*057$%with	400	million	euros	of	public-private	 funding.	This	
campus	aims	to	make	France	one	of	the	world's	leaders	in	digital	health	research	and	innovation,	and	thus	
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strengthen	the	country's	sovereignty.	This	declaration	is	in	line	with	the	IO27,%.)%3*%I*&(O4	organized	in	July	
2020,	which	foresees,	amongst	other	things,	two	billion	euros	of	investment	in	digital	health	over	the	next	
five	years.	At	a	national	level,	France	has	recently	put	in	place	an	ambitious	national	strategy	for	digital	health,	
led	by	 the	>2)&-)%.7%N70O,#@7)%)&%I*&(O.	 France	has	 also	 invested	heavily	 in	 the	 creation	of	 technology	
clusters	and	their	promotion	through	the	"A,)&-"%!)-" "	programme.	There	are	now	dozens	of	technology	
clusters,	 including	 Station	 F,	 the	 largest	 start-up	 campus	 in	 the	world,	which	 houses	 240	 incubators,	 50	
accelerators	and	70	competitiveness	clusters'%.	

Beyond	these	developments	at	the	national	level,	15(12(&#C(51;%"-(*&,(+$4%&5(?#$(!$*&'%(5#('*:15*"1A%(#&(
152( 1&5%$&*51#&*"( :#2151#&( 1&( ,1415*"( 6%*"56.	 France	 has	 many	 assets:	 innovations	 in	 digital	 health	 are	
flourishing	everywhere,	the	Public	Investment	Bank	(BPI)	is	considered	the	largest	investor	in	digital	health	
in	Europe,	AFD	is	involved	in	supporting	the	international	digital	transition'& ,	and	France	has	developed	a	
unique	ethical	framework	for	digital	health	'' .	France	also	has	an	organization	of	care	that	involves	patients	
and	their	representative	organizations,	which	 is	a	clear	advantage	 in	terms	of	 taking	charge	of	needs	and	
adapting	systems.	These	specificities	give	France	a	certain	legitimacy	about	(with?)	the	major	international	
private	players	(including	foundations)	-	whose	methods	of	action	are	not	always	well	perceived	by		receiving	
populations	-	and	responsibility	in	the	field	of	the	French-speaking	world,	which	represents	a	community	of	
several	million	digital	users.	

These	experiences	deserve	 to	be	shared	more	widely	on	a	global	scale.	However,	 in	 the	new	geostrategic	
balance	of	 the	digital	world	 that	 is	emerging,	where	 the	United	States	and	China	are	heavily	present,	but	
France	 seems	 to	 be	 in	 the	 background.	 Germany	 has	 considerably	 strengthened	 its	 influence	 with	 the	
establishment	of	the	WHO's	"P*&.)0#-%H&()33#2)&-)%87+"	in	Berlin,	in	August	2021'( .	

As	 a	 trusted	 leader	of	 French-speaking	 countries,	 France	has	 a	 role	 to	play,	 particularly	 in	promoting	 its	
ethical	frameworks.	In	return,	France	could	also	benefit	from	the	expertise	of	other	countries.	In	parallel	with	
the	creation	of	a	new	research	center	(P*,#$%I*&(O%D*057$)	in	Paris,	!$*&'%(C#+", (56%$%?#$%(7%&%?15(?$#;(
+$4%&5"-(1&2%$51&4(152%"?(1&5#(56%(4#@%$&*&'%(7#,1%2(*&,(1&5%$&*51#&*"(1&151*51@%2(1&(,1415*"(6%*"56	to	
promote	its	innovation	and	know-how.	This	presence	on	the	international	scene	is	not	only	legitimate	but	
also	economically	and	politically	strategic:	 it	 is	 in	France's	 interest	to	take	part	as	soon	as	possible	 in	the	
discussions	on	the	rules,	frameworks	and	standards	that	will	define	tomorrow's	exchanges	of	health	data	on	
the	global	stage.	This	commitment	by	France	is	urgent:	the	window	of	opportunity	that	has	recently	opened	
will	close	in	the	coming	months.	
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Key	messages	
	

¥! Digital	health	is	the	use	of	digital	technology	for	health	purposes.	It	encompasses	different	areas	including	
e-health	') ,	telehealth'* ,	omics'! ,	.))5()-"% #&%")*3("!" 4	m-health($ ,	massive	data	exploitation	and	artificial	
intelligence	in	health.	
	

¥! Digital	health	represents	many	opportunities	to	facilitate	access	to	health	services,	reduce	costs,	improve	
the	efficiency	of	health	systems,	and	play	a	key	role	in	information,	prevention,	and	disease	management.	

	
¥! The	issue	of	interoperability	and	the	fragmentation	of	initiatives	are	some	major	challenges.	There	is	an	

urgent	need	for	common	standards	to	be	adopted	and	for	national	digital	health	strategies	to	be	put	in	
place.	
	

¥! The	 Covid-19	 pandemic	 has	 highlighted	 the	 urgent	 need	 to	 accelerate	 the	 consolidation	 of	 global	
governance	on	these	issues.	%

	
¥! High-income	countries	have	much	to	learn	from	resource-poor	countries	that	are	very	innovative	in	the	

field	of	digital	health.	France	would	benefit	from	working	more	with	these	countries	and	providing	them	
with	more	support	in	their	digital	transitions.%

	
¥! France	 has	 recently	 announced	 major	 investments	 in	 digital	 health,	 but	 its	 international	 presence	

remains	 modest	 It	 is	 essential	 and	 urgent	 for	 France	 to	 become	 involved	 in	 the	 emerging	 global	
governance	bodies,	to	take	part	in	the	decisions	that	define	the	rules	of	the	game	for	digital	health	on	a	
global	scale%

	
¥! The	definition	of	a	national	strategy	for	action	with	partner	countries,	which	capitalizes	on	the	ethics	of	

digital	health	ab%3*%1,*&c*#$)",	is	a	priority,	by	insisting,	for	example,	on	the	necessary	involvement	of	civil	
society.%

7(8(!)%&9(24%*#),$(:;<; (	
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$' !;,3-#"!39,3%!#"3#!/2Q.-Q,!2,(!/27.913#/.2!32+!0.1152/03#/.2!#,0"2.-.:/,%* !
$( !?--!30#/Q/#/,%!b039,U!0.2%5-#3#/.2%U!,#0*c!0399/,+!.5#!T,#(,,2!",3-#"!$9.7,%%/.23-%!32+!#",/9!$3#/,2#%!5%/2:!+/:/#3-!#,0"2.-.:A*!
<,-,",3-#"!/20-5+,%!#,-,1,+/0/2,!b#,-,0.2%5-#3#/.2U!#,-,8,>$,9#/%,U!9,1.#,!1.2/#.9/2:U!9,1.#,!3%%/%#320,U!1,+/03-!9,:5-3#/.2!TA!#",!
@315c!32+!#,-,039,!b9,1.#,!039,c!
$) !<",!n.1/0%!%0/,20,%n!,23T-,!#",!+,Q,-.$1,2#!32+!3$$-/03#/.2!.7!2,(!#,0"2.-.:/,%!7.9!+/%,3%,!$9,Q,2#/.2!bT/.%,2%.9%U!+/3:2.%#/0!#..-%U!
2,(!#9,3#1,2#%U!,#0*cU!%50"!3%!:,2.1/0%*!!
$* !@#39#5$%!/2Q.-Q,+!/2!#",!+,Q,-.$1,2#!.7!$39#/05-39-A!/22.Q3#/Q,!#,0"2.-.:/03-!/22.Q3#/.2%*!!!
%+!̂ 8",3-#"!9,7,9%!#.!1,+/03-!32+!$5T-/0!",3-#"!$930#/0,%!%5$$.9#,+!TA!1.T/-,!+,Q/0,%!b$".2,%!32+!.#",9!(/9,-,%%!+,Q/0,%c*	
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%

=>>/?@AB(7(8(!)%&9(24%*#),$(:;<; (	

I*&(O% 0'&.#*3)% T]^]% #$% *&% #&.)5)&.)&(% ("#&E% (*&E% +,#&2#&2%('2)("),% #&.#J#.7*3$%Z#("% *% 3'&2%"#$(',/% '1%
#&J'3J)0)&(%#&%23'+*3%")*3("%#$$7)$%$#&-)%T]de6%I*&(O%0'&.#*3)%53*-)$%#($%,)13)-(#'&$%Z#("#&%(")%1,*0)Z',E%'1%(")%
I7$(*#&*+3)%;)J)3'50)&(%W'*3$6%%

!

FGH(IFJJKLJMNL (

France	is	one	of	the	largest	providers	of	international	health	funding,	
but	 its	 influence	 in	 international	 bodies	 and	 health	 partnership	
platforms	remain	limited.	We	are	convinced	that	France	can	only	be	
heard	 and	 listened	 to	 in	 the	 international	 arenas	 of	 global	 health	
when	its	actors	succeed	in	conveying	a	strong	and	coherent	message,	
structured	around	clear	and	stable	objectives,	supported	by	values	
that	are	attached	to	the	history	of	health	in	France.		

=7,%'+X)-(#J)%#$%('%*)'%-4/+#$'#3)%%#12/+0)1( %'&%A,*&-)`$%23'+*3%
")*3("% 5'3#-/% *&.% ('% 0'+#3#f)% *33% $(*E)"'3.),$% $'% ("*(% ")*3("% #$$7)$%
+)-'0)%*%$(,*()2#-%1'-7$%'1%A,)&-"%#&(),&*(#'&*3%*#.6%%

	
FGH(/HMOKFG9(NFLM9(

1	–	P615%(/*:%$(#&()"#7*"(Q%*"56	
2	–	F+$(@121#&(#?(4"#7*"(6%*"56	
3	–	Q%*"56(12(*(:$1#$15-(?#$(56%(9*6%"	
4	–	R$%*561&4(&%C("1?%(1&5#(56%(?1465(*4*1&25(5+7%$'+"#212	
6	 –	 I#&5$17+51#&( 5#( 56%( &%S5( )"#7*"( !+&,( H%:"%&126;%&5(
I#&?%$%&'%(	
7-	 L6%( !$%&'6( 1&2515+51#&*"( ?$*;%C#$0( ?#$( 4"#7*"( 6%*"56E(
$%?"%'51#&2(*&,(:$#:#2*"2(	
8	 -	 L6%( %S125%&'%( #?( *( M+$#:%*&( 6%*"56( '#;;1221#&%$( 12(
%22%&51*"(?#$(56%(6%*"56(#?(M+$#:%*&2	
9	-	GNBK39E(P6*5(25*0%2D(C6*5(?+5+$%T	
10	-	95$+'5+$1&4(56%(*'*,%;1'(?1%",(#?(4"#7*"(6%*"56(1&(!$*&'%	
11	-	L6%(!$%&'6.)%$;*&(*S12D(*(,$1@1&4(?#$'%(?#$(4"#7*"(6%*"56(T	
	
	
FGH(JMJRMH9(

Santé	 mondiale	 2030	 brings	 together	 individuals	 who	 have	 long	
been	 involved	 in	 global	 health,	 such	 as	 Françoise	 Barré-Sinoussi,	
Paul	 Benkimoun,	 Sana	 de	 Courcelles,	 François	 Dabis,	 Annabel	
Desgrées	du	Lou,	 Jean-François	Delfraissy,	Éric	Fleutelot,	Frédéric	
Goyet,	 Mathieu	 Lamiaux,	 Michel	 Kazatchkine,	 Marie-Paule	 Kieny,	
Lélio	 Marmora,	 Benoît	 Miribel,	 Olivier	 Nay,	 Louis	 Pizarro,	 Agnès	
Soucat,	 Benoît	 Vallet.	 Stéphanie	 Tchiombiano	 acts	 as	 the	
coordinator.		(

(

	

	

	

	

	

	

	

	

Global	 health	 is	 a	
fundamental	 human	 right.	 It	
is	 also	 a	 global	 "#$$#%!
&##' .	 (%)*+,-./! .""+--! 0#!
1+./01 	 and	 the	 construction	
of	sustainable	health	systems	
are	 central	 to	 12$.%!
'+*+/#3$+%04	the	+"#%#$5 ,	
and	 the	 6)&10! .&.)%-0!
3#*+,05 ,	as	well	as	-+"2,)05 .	
They,	 therefore,	 make	 a	
decisive	 contribution	 to	 the	
'+*+/#3$+%0! #6! )%"/2-)*+4!
3+."+62/!-#")+0)+-.		

	

Health	 issues	 are	 complex	
and	 require	 /#%&70+,$!
-0,.0+&)"! *)-)#%- 	 to	 address	
the	 challenges	 posed	 by	
globalization,	 increased	
trade,	 demographic	
transitions	 and	 climate	
change.	

	

	

	

	

!&$+1(*(#'+#2+0/#3./+
-)./%- +
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=CC$%*#D(: (8(!413"$.($&(*4"12$%&. (
?F4*!%&'&(!")*+!,-&(&.,U!@#93#,:A!)C)G!8!)C)M*!"##$%&''(((*37+*79'79'9,%%.590,%'%#93#,:/,8#932%/#/.28251,9/N5, 8)C)G8)C)M!(
!
?-!43"+3"!^39/2,U!4,%:9_,%!+5!X.`!?223T,-!,#!^_3+,-!I_0/-,*!/.0&"1)21!"(2)!,3)4!(1+,!")5!+16 )!)7&,,&,')5.40&,!(&.,)8.+)21!"(25!+1)&,)
(21)3191".:&,')7.+"3; !!;,3-#"!E.-/0A !32+!<,0"2.-.:AU!)CGM*!̂.T/-,!",3-#"!32+!13#,923-!039,&!?!(/22/2:!0.1T/23#/.2!7.9!",3-#"039,!/2!
#",!+,Q,-.$/2:!(.9-+a! 8!@0/,20,4/9,0#!
!
S322/2:!dX.Q,9!B30",-*!/.4<.,,15()"1(-)1=:15(!,()4.(21+-) >,.7 )72!()(.)1=:15(#!F/2320/3-!</1,%U!^3AU!G[,- U!)CG[*!
"##$%&''(((*7#*0.1'0.2#,2#'[+G[+eMO 8P]O, 8GG,383P308HG))MOG37)CO!!
!
S9.3+T32+!I.11/%%/.2!7.9!@5%#3/23T-,!4,Q,-.$1,2#*!%&'&(!")?1!"(26)@)<!"")8.+)A.91+,41,()B1!31+-2&:)!,3)<..:1+!(&.,)01(711,)C<*)
!,3)?1!"(2 *!F,Q9539A!)CG[*!"##$%&''T9.3+T32+0.11/%%/.2*.9:'4.051,2#%'$5T-/03#/.2%'\.96/2:W9.5$;,3-#"B,$.9# 8)CG[*$+7!!
!
S5++!k.T/,U!^/--,9!S,2R31/2!@*U!^322/2:!=9/2!^*!,#!3-*!%&'&(!")(152,.".'&1-)&,)(21):D0"&5E21!"(2)+1-:.,-1)(.)<FGC%EHI*!g3#59,!^,+/0/2,U!
)C)C*!"##$%&''(((*23#59,*0.1'39#/0-,%'%OGMHG8C)C8GCGG8OJF/:Gf!!
!
IIg=!,#!I=Bg?*! %&'&(!")!,3)21!"(26)72!()1(2&5!")&--D1-)8.+)72!()+1'D"!(&.,-;)g.Q,1T,9!GH#"U!)CG]*!"##$%&''(((*002, 8
,#"/N5,*79'%/#,%'+,735-#'7/-,%'$5T-/03#/.2%'93$$.9#D251,9/N5,D,#D%32#,DGHGG)CG]*$+7!!!
!
IgE=g !6)J!(52)0D""1(&,),KL)E)M(2&5!")&--D1-)+1"!(13)(.)3&'&(!")(.."-)&,)(1"1413&5&,1)!,3)(1"15!+1)&,)(21)5.,(1=().8)<FGC%EHI)N&,)
5.""!0.+!(&.,)7&(2)(21)<<OM)8.+)"&81)!,3)21!"(2)-5&1,51-P)E)k5-A!)G9%#!)C)C)"##$%&''(((*002, 8,#"/N5,*79'79'30#53-/#,%'0.1/#,823#/.23-8
$/-.#, 8+,#"/N5, 8+58251,9/N5, 8T5--,#/28+, 8Q,/--,82+,:e !!

I5--/232U!l,99A*!<.""!0.+!(&91)C,(1""&'1,516)J?F)"!D,521-)Q!,314&5)RD+91&""!,51)?D0)&,)S1+"&,)?1!313)0T)O&'1+&!,)M:&314&.".'&-(#);,3-#"!
E.-/0A!\3#0"U!@,$#,1T,9!G9%#U!)C)G*!"##$%&''",3-#"$.-/0A8(3#0"*2,(%']H]P) 8)' !!
!
4 ,-./##,!I,2#9,!7.9!;,3-#"!@.-5#/.2%*!%&'&(!")(+!,-8.+4!(&.,6 )R2!:&,')(21)8D(D+1).8)MD+.:1!,)21!"(25!+1#)R1:(1401+!)C)C&!
"##$%&''((()*+,-./##,*0.1'0.2#,2#'+31'4,-./##,'2-'4.051,2#%'$5T-/0 8%,0#.9'+,-./##,82-8%"3$/2:8#", 875#59,8.78,59.$,32 8
",3-#"039,*$+7!!
!
F3%#!X39/%%3!32+!?+,-,!\35:3132*!U&'2(&,')M0."!)7&(2)C,8.+4!(&.,6)B1!+,&,')8+.4)%!(!)!,3)C,8.+4!(&.,)U".7-)&,)(21)J1-()@8+&5!)M0."!)
V1-:.,-1 *!o@?Y4U!)CGP*!"##$%&''(((*5%3/+*:.Q'%/#,%'+,735-#'7/-,%'+.051,2#%'GMeHP'F/:"#/2:=T.-3\/#"Y27.913#/.2*$+7!!
!
W323%0/3U!W,913/2U!l/90"2,9*!B!)-.D91+!&,1(W)X)"YZ+1)3D),D4W+&[D1#)V1-(1+)4!\(+1-)31),.-)52.&=)1()31),.-)9!"1D+-#)<MVO@$)]^H_!

W",.9:"/5U!S.TTA!,#!;3:,2%U!@/1.2*!<D4D"!(&91)S1,18&(-).8)%&'&(!")?1!"(2)C,91-(41,(-)&,)<!,!3!)<!"5D"!(&,')[D!"&(T$)!551--)!,3)
:+.3D5(&9&(T)01,18&(-).,)!),!(&.,!")-5!"1*!̂ 390" !)CG[!
"##$%&''(((*9,%,390":3#,*2,#'$5T-/03#/.2'eGM]CCHPHDI515-3#/Q,DS,2,7/#%D.7D4/:/#3-D;,3-#"DY2Q,%#1,2#%D/2DI323+3DI3-05-3#/2:DN5
3-/#AD300,%%D32+D$9.+50#/Q/#ADT,2,7/#%D.2D3D23#/.23-D%03-,!!
!
;/:"!<,0"!;,3-#"&!=>$-.9/2:!#",!?79/032!= 8",3-#"!@#39#5$!=0.%A%#,1!B,$.9#!)C)C!
!
YpiY?!Y2%#/#5#,*!*21)'+.7&,')9!"D1).8)3&'&(!")21!"(2#)M9&31,51)!,3)&4:!5().,)2D4!,)21!"(2)!,3)(21)21!"(25!+1)-T-(14*!g.Q,1T,9![ ,- U!
)CG[*!"##$%&''(((*/NQ/3*0.1'/2%/:"#%'#", 8/NQ/38/2%#/#5#,'9,$.9#%'#",8:9.(/2: 8Q3-5,8.78+/:/#3-8",3-#" !!
!
Y2%#/#5#!^/2,%!<,-,0.1*!Q!(&1,(-)5.,,15(W-)6).D&$)4!&-)X)[D.&);)]^HI*!!"##$%&''(((*/1# 8T%*,5'($ 80.2#,2#'5$-.3+%')C)C'CG')CGH8C)8
GMDIE8E3#/,2#8I.22,0#,DYI?DY^<S@*$+7!!
!
Y2%#/#5#!^.2#3/:2,*!=8;,3-#"U!X,#m%!/209,3%,!#",!+.%,q!Y2%#/#5#!^.2#3/:2,U!k52,!)C)C*!!
"##$%&''(((*/2%#/#5#1.2#3/:2,*.9:'$5T-/03#/.2%', 8%32#,835:1,2#.2% 8-38+.%,!!
!
Y2#,923#/.23-!I.1152/03#/.2!o2/.2*! /1!-D+&,')3&'&(!")3191".:41,(#)U!5(-)!,3)8&'D+1-)]^]^ *!)C)C*!"##$%&''(((*/#5*/2#',2'Y<o 8
4'@#3#/%#/0%'4.051,2#%'730#%'F30#%F/:59,%)C)C*$+7!!
!
l935%,U!W_939+*!*21)8&'2()!'!&,-()<.9&3)HI#)?.7)!,)&31!)8.+)@8+&5!)5!,)21":)(21)72."1)7.+"3#)%1D(-25"!,3#31$)R1:(1401+)H`(2$)]^HI*!
"##$%&''(((*+, 5#%0"-32+*+,'79'#.$/0'%3Q./9'-38-5##,80.2#9,8-, 80.Q/+8GH80.11,2# 852, 8/+,, 8$.598-379/N5,8$,5#83/+,98-, 81.2+, 8
,2#/,9!!

X320,#!32+!F/2320/3-!</1,%!I.11/%%/.2!.2!W.Q,92/2:!#",!F5#59,!.7!;,3-#"!#.!)CeC&!W9.(/2:!o$!/2!3!4/:/#3-!\.9-+U!
"##$%&''(((*#",-320,#*0.1'0.11/%%/.2%':.Q,92/2: 8",3-#" 875#59,%8)CeC!!
!
^T3A,!^*U!4/.$!@3r+!,#!3-*!4%&!0Z(1)6)/.0&"1):2.,1-)&,)(21)8&'2()!'!&,-()3&!01(1-)&,)R1,1'!"#)/!'!a&,1).8)/1(!0."&5)%&-1!-1-$)/!+52)
]^H`#"##$%&''(((*9,%,390":3#,*2,#'$5T-/03#/.2')[O)Pe]GeD14/3T,#,D-,D1.T/-,D35D%,9Q/0,D+,D-3D-5##,D0.2#9,D-,D+/3T,#,D35D@,2,:3
-!
!
^.9/#K!^390,-!,#!4,N5,%2,%!?5+9,A#)b-&,')4.0&"1):2.,1)3!(!)(.)8&'2()(21)1:&314&5#)<",!0.2Q,9%3#/.2U!?$9/-!)C)CU!
"##$%&''#",0.2Q,9%3#/.2*0.1'-5#/-/%3#/.28+,%8+.22,,% 8+,%8#,-,$".2,% 81.T/-,% 8+32%8-38-5##,80.2#9,8-,$/+,1/, 8GePH][!!
!
g3A!h-/Q/,9*!G&+D-1-)!,3)8+113.4-$)@F<)@:+&")I(2)]^]&̂!"##$%&''3.0*1,+/3'.$/2/.2')C)C'CO'C]'Q/95% 8,#8-/T,9#,%'!
!
g"3Q.#.!k.%_!?2#.2/.U!W9s2-52+!?6,U!l-,/2!W5239!h*!/.0&"1)21!"(2)(+1!(41,()-D::.+() &,(1+91,(&.,)8.+)?CG)!,3)(D01+5D".-&-)&,)
/.a!40&[D16)Q1+-:15(&91-).8):!(&1,(-)!,3)21!"(25!+1)7.+>1+-*!?$9/-!G],- U!)CG[*!
"##$%&''R.5923-%*$-.%*.9:'$-.%.2,'39#/0-,a/+LGC*Ge[G'R.5923-*$.2,*CG[PCMG!!

!
!
!
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Complements	
<3T-,!%".(/2:!I.Q/+!7/:59,%!(.9-+(/+,!/2!9,3-!#/1,*!I.9.23Q/95%!9,%.590,!0,2#,9U!SA!k."2%!;.$6/2%!o2/Q,9%/#A*!!
"##$%&''0.9.23Q/95%*R"5*,+5'13$*"#1-!!
!
@#3#/%#/0%!32+!Q/%53-/%3#/.2!.7!IhiY4!GH!+3#3!/2!F9320,!32+!(.9-+(/+,*!I.Q/+!<9306,9* !"##$%&''0.Q/+#9306,9*79'!!
!
<",!$9/20/$-,!.7!4.2.9! ?-/:21,2# !7.9!4/:/#3-!;,3-#" U!$39!4/:/#3-!Y2Q,%#1,2#!$9/20/$-,%*!"##$%&''+/:/#3-/2Q,%#1,2#$9/20/$-,%*.9:'!
!
Y84?YB!bY2#,923#/.23-!4/:/#3-!;,3-#"!32+!?Y!B,%,390"!I.--3T.93#/Q,c&!"##$%&''/8+3/9*.9:' !
!
hT%,9Q3#.9A!.7!,8",3-#"!/2!#",!@.5#"&!"##$%&''(((* .+,%%*/.'!!
!
I.3-/#/.2!<932%7.91!",3-#"&!"##$%&''#932%7.91",3-#"0.3-/#/.2*.9:'!!
!
\;h!$3:,!+,+/03#,+!#.!+/:/#3-!",3-#"!32+!/22.Q3#/.2 &!"##$%&''(((*(".*/2#'#,31%'+/:/#3- 8",3-#" 832+8/22.Q3#/.2!!!
!
I.--3T.93#/.2!W-.T3-!;,3-#"!4/:/#3-! E39#2,9%"/$&!"##$%&'':+"$*2"$*:.Q*/2'".1,'/2+,>'Me !!
!
E	E3:,!.7!#",!W.Q,921,2#!32+!#",!?:,20,!+5!251_9/N5,!,2!%32#_U!.2!#",!+/:/#3-!%"/7#!32+!,#"/0%!/2!",3-#"&!
"##$%&'',%32#,*:.5Q*79'Q/93:,8251,9/N5,',#"/N5, 8,#8251,9/N5, 8,2 8%32#,!
!


