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Big Data 2.0: Critical Roles for 
Libraries and Librarians 
Outline 
•  The	data	shi+	–	the	evolving	(library)	data	landscape	
•  Current	+	emergent	data	roles	of	libraries	and	librarians	

–  projects,	partnerships,	communi@es,	and	concerns	
•  The	next	fron@er	–	Big	Data	2.0	global	megaprojects	

a.k.a.	MOODS	=	Massive	Open	Online	Data-driven	Studies		
•  Issues	and	roles	for	libraries	and	librarians	in	the	BD	2.0	arena	
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Technology Trends 
– The Data Shift 
“…technology	has	enabled	data	to	
become	the	prevalent	material	
and	currency	of	research.	Data,	
not	informa@on,	not	publica@ons,	
is	rapidly	becoming	the	accepted	

deliverable	of	research”	
Graham	Pryor,	DCC	(2012)	

Ø  Data	is	the	new	currency	
–  the	new	form	of	exchange	in	

the	business	world	
+  in	the	public	sector	where	

governments	are	key	players	
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The Evolving (Library) Data Landscape 
Ø  Social	science	data	archives	and	geospa@al	data	resources	
Ø Networked	data-intensive	science	and	research	data	services	
Ø  Linked	open	collec@ons	data	for	cultural	heritage	ins@tu@ons	
Ø  Data	analy@cs	and	visualiza@on	for	research	and	assessment	
Ø  Crea@ng	local	data	infrastructures	and	metadata	schemes	
Ø  Regional	open	data	centers	for	municipal	governments	
Ø  Digital	privacy	and	data	literacy	training	in	public	libraries	
Ø  Providing	support	for	researchers		

using	text	and	data	mining	
Ø  Advising	on	copyright	and	IPR	issues	

arising	from	big	data	
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Current Roles of Libraries and Librarians 
Ø  Access	management	–	facilita@ng	use	of	external	datasets	
Ø  Data	literacy	–	helping	users	exploit	exis@ng	data	resources,	

educa@ng	students	and	faculty	about	managing	research	data	
+	preparing	graduates	for	working	with	data	in	employment	

Ø  Collec8on	building	–	audi@ng	and	appraising	data	assets,	
selec@ng	and	crea@ng	metadata/cataloging	selected	datasets		

Ø  Digital	cura8on	–	capturing,	organizing,	preserving,	and	
archiving	research	data	generated	by	students	and	faculty	

Ø  Publishing	support	–	advising	researchers	on	iden@fying,	
ci@ng,	sharing,	licensing,	and	demonstra@ng	impact	of	data	

Ø  Policy	development	–	consul@ng	stakeholders,	dra+ing	and	
revising	documents,	advocacy	of	take-up	and	implementa@on	
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Emergent Roles of Libraries and Librarians 
•  Data	literacy	–	preparing	frontline	library	staff	to	respond	to	

patron	needs	regarding	digital	privacy	or	data	profiling	
+  training	youth	librarians	to	deliver	technology-supported	

informal	learning	programs	for	teens	in	public	libraries	
•  Metadata	consultancy	–	providing	specialized	exper@se	to	

support	open	data	sharing	by	municipal	government	agencies	
•  Infrastructure	development	–	serving	as	local	pla[orms	for	

gathering,	using,	and	developing	data	in	smaller	communi@es	
(e.g.,	hos@ng	data	hackathons	and	facilita@ng	data	deposit)	
+ building,	tes@ng,	and	evalua@ng	custom	infrastructure	for	

storing,	transferring,	and	processing	Big	Data	for	re-use	
•  Data	protec8on	–	promo@ng	responsible	use	of	personal	data		
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A Measured Approach: 
The Conscience of the Big Data World? 
“Currently	most	libraries	seem	to	be	(accidentally)	providing	a	
huge	hoard	of	private	user	data	to	virtually	anyone	who	wants	it,	
but	not	actually	using	any	of	it	themselves.	If	we	are	to	credibly	
claim	to	be	defenders	of	intellectual	freedom	and	responsive	to	
our	communi@es,	we	need	to	use	data	more	cleverly	–	and	
protect	member	privacy	while	we	do	so.”	

Hugh	Rundle,	informa@on	flâneur	(2015)	

“Should	we	moderate	our	tradi@onal	defense	of	privacy	to	
enable	data-driven	processes…?	Or	should	we	play	a	more	ac@ve	
role	in	defending	privacy	in	a	digital	age?	

Barbara	Fister,	Gustavus	Adolphus	College	(2015)	
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MOODS – Big Data 2.0 – The next frontier 
•  Converges	e-science	with	

business	intelligence,	
crowdsourcing,	big	data	
analy@cs,	social	media	and	
Web	2.0	technologies	

•  Enables	broader	and	deeper	
applica@ons	of	analy@cal	tools	

•  Takes	data-driven	research	to	
new	levels	of	technical	and	
organiza@onal	complexity	

•  Located	in	academic/research	
ins@tu@ons,	but	based	on	
public	par@cipa@on	

Global megaprojects 
Ø  Very	large	scale	
Ø  Interdisciplinary	
Ø  Human	subjects	
Ø  Inter-state/interna@onal	
Ø Mul@ple	jurisdic@ons	
Ø  Cross-sector	partners	
Ø  Different	cultures	

•  Advancing	knowledge	to	
benefit	society,	but	raising	
mul@ple	issues	of	concern…	
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“The	health	care	field	
generates	an	enormous	
amount	of	data	every	day.	
There	is	a	need,	and	
opportunity,	to	mine	this	data	
and	provide	it	to	the	medical	
researchers	and	prac@@oners	
who	can	put	it	to	work	in	real	
life,	to	benefit	real	people.	
Many	organiza@ons	can	fulfill	
part	of	this	process,	but	none	
of	them	are	equipped	to	begin	
with	raw	data,	develop	an	idea	
and	move	that	idea	directly	
into	a	prac@ce	sehng.”	

What roles can libraries 
and librarians play in 
such endeavors? 

World-class	CS/	
machine	learning	

Medical	
+		research		+	
exper@se	

Deep	data,	
clinical	sehng,	
commercializa@on	
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Background 
“A	major	na@onal	health	resource”	
•  Registered	charity	
•  Est.	by	Wellcome	Trust,	MRC,	

Dept.	of	Health,	Scohsh	Gov.,	
and	NW	Regional	Dev.	Agency;	
funded	by	Welsh	Dev.	Agency,	
BHF,	and	Diabetes	UK)	

•  Hosted	by	U.	Manchester,	
supported	by	NHS	

•  Open	to	bona	fide	researchers	
anywhere	in	the	world,	
including	those	funded	by	
academia	and	industry	

•  Aims	to	improve	preven@on,	
diagnosis	and	treatment	of	
life-threatening	illnesses	

•  Recruited	500,000	people	
aged	40-69	in	2006-2010	

•  Par@cipants	have	undergone	
measures,	provided	blood,	
urine	and	saliva	samples,	and	
detailed	personal	informa@on		
–  and	agreed	to	have	their	
health	followed	

“…to	help	scien@sts	discover	why	
some	people	develop	par@cular	
diseases	and	others	do	not”	
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Best Ethical Practice? 
UK	Biobank	wants	to	be	“a	model	not	only	for	best	science	but	for	
best	ethical	prac@ce	too,	in	rela@on	to	these	big	biobank	projects”	
Professor	Roger	Brownsword,	Chair	(2011-2015)		
UK	Biobank	Ethics	and	Governance	Council	(UKEGC)	
hop://www.ukbiobank.ac.uk/ethics/		

What are some of 
the “best science” 
and “best ethical 
practice” lessons 
that can be learned 
from UK Biobank? 



Information Culture & Data Stewardship 



Information Culture & Data Stewardship 



Information Culture & Data Stewardship 

About PGP 
Harvard	PGP	is	“an	open	science	research	project…designed	to	create	public	
scien@fic	resources	that	everyone	can	access	by	bringing	together	genomic,	
environmental,	and	human	trait	data	donated	by	our	par@cipants”	

•  Founded	at	Harvard	Medical	School	in	2005,	now	a	Global	Network	
involving	Canada	(University	of	Toronto),	the	UK	(UCL)	and	Austria	
(Austrian	Academy	of	Sciences)	

•  Harvard	PGP	is	staffed	by	a	small,	largely	volunteer	group	of	researchers,	
engineers,	and	ethicists	who	are	all	pioneers	in	their	fields.	

•  Members	of	the	Global	Network	follow	a	common	set	of	guidelines,	but	
the	quan@ty	and	quality	of	informa@on	on	na@onal	sites	varies	significantly	

“Privacy,	confiden@ality	and	anonymity		
are	impossible	to	guarantee	in	a...research	study		
where	public	sharing	of	gene@c	data	is	an	explicit	goal”	
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d)  Oversight.	Each	member	must	
maintain	current	Ins@tu@onal	
Review	Board	[Research	Ethics]	
or	local	equivalent	approval	

e)  Not	for	profit.	Managed	or	
sponsored	by	a	non-profit	
organiza@on	(or	local	equivalent).		
–  A	member	shall	not	sell	or	

license	par@cipant	data	or	
@ssues	“other	than	purposes	
of	reasonable	cost	recovery”	

	

Pretty Good Privacy? 
	

Guidelines of the Global PGP Network 
a)  Public	Data.	Par@cipants	are	

invited	to	share	genomic	and	trait	
data	using	a	CC0	waiver	

b)  Non-anonymous.	Risks	of	
par@cipant	re-iden@fica@on	are	
addressed	upfront	as	part	of	the	
consent	and	enrollment	process		
− Neither	anonymity	nor	

confiden8ality	of	their	data	is	
promised	to	par8cipants	

c)  Equal	access.	Par@cipants	are	
given	@mely	and	complete	access	
to	their	individual	data		
i.e.,	raw	data	and	not	just	
summary	results	“where	feasible”	



Information Culture & Data Stewardship 



Information Culture & Data Stewardship 



Information Culture & Data Stewardship 

Precision Medicine Initiative 
•  Launched	by	President	Obama	in	his	

January	2015	State	of	the	Union	address	
•  Aims	to	leverage	advances	in	genomics,	

emerging	methods	for	managing	and	
analyzing	large	data	sets,	and	health	ICTs	
to	accelerate	biomedical	discoveries	
–  while	protec@ng	privacy	

•  Plans	to	enroll	one	million	or	more	
volunteers	and	may	include	children	

“commioed	to	engaging	mul@ple	sectors	
and	forging	strong	partnerships	with	

academic	and	other	non-profit	researchers,	
pa@ent	groups,	and	the	private	sector	to	
capitalize	on	work	already	underway”	

All of Us 
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Issues Arising from Big Data 2.0 Projects 
Legal compliance 
•  Privacy	laws	
•  Data	protec@on	legisla@on	
•  Right	to	be	forgooen	
•  Gene@c	informa@on	laws	
•  Freedom	of	informa@on	
•  Intellectual	property	

e.g.,	paten@ng	human	genes	
(cf.	EU	and	US	case	ruling)	

•  Licensing/contractual	issues	
•  Publishing	

Ethical challenges 
•  Privacy	
•  Anonymity	

protec@on	from	bad	actors	
e.g.,	cybercriminals,	hac@vists	

•  Mone@za@on	
selling	of	health	data	

•  Conflicts	of	interest	
•  Informed	consent	
•  Solicita@on	of	donors	for	

par@cipa@on	in	other	studies	
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“…a precedent-setting case” 
•  Researchers	wanted	to	use			

UK	Biobank	to	iden@fy	people	
to	invite	into	a	separate	study	

•  They	asked	UK	Biobank	to	
send	an	introductory	email	to	
its	par@cipants	poin@ng	to	the	
website	of	the	new	study	

•  Offering	such	a	recruitment	
mechanism	could	benefit	the	
research	community	
–  But	take	@me	and	resources	

that	could	be	used	elsewhere	

•  In	what	circumstances	would	it	
be	acceptable	for	Biobank	to	
divert	resources	in	this	way?		
–  How	should	ad	hoc	third-party	

re-contacts	be	accommodated?	

•  UKBEGC	proposed	two	op@ons	
–  Create	a	dedicated	webpage	to	

provide	neutral	informa@on	
about	(approved)	studies	

–  Provide	a	withdrawal	category	
allowing	Biobank	par@cipants	
opt-out	from	email	invita@ons	

The	project	was	approved	as	a	pilot	subject	to	fi6ng	with	Biobank’s	;metable		
of	re-contacts	and	will	be	used	to	draw	up	a	framework	for	future	requests	

UK	BIOBANK	ETHICS	AND	GOVERNANCE	COUNCIL		ANNUAL	REVIEW	2015	
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Policy Issues Arising From Big Data 2.0 
•  How	and	by	whom	will	health	data/big	data	be	preserved	and	

made	retrievable	for	and	by	future	stakeholders?	
•  What	guidelines	and	requirements	are	needed	for	publishing	

related	to	health	data/big	data?	
•  Who	needs	to	have	a	voice	in	policy-sehng	and	policy-making,	and	

who	should	cra+	the	governing	policies	and	codes	of	ethics?	
☞ Given	the	pace	of	change,	how	o+en	should	policies	and	codes	be	

reviewed	and	updated?	

•  What	oversight	and	enforcement	mechanisms	are	needed	to	
ensure	compliance?	
☞ What	are	the	penal@es	for	piracy	of	health	data	or	malfeasance,	

negligence,	willful	blindness,	and	harmful	impacts	on	human	subjects?	
☞ What	protec@ons	are	available	or	need	to	be	developed	and	codified	

for	whistleblowers	who	report	lapses	and	breaches	of	compliance?	
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Potential Roles for Libraries and Librarians 
•  Extending	data	literacy	programs	to	include	dealing	with	data	in	

educa@on,	in	the	workplace,	and	in	our	personal	lives	

•  Adap@ng/applying	library	exper8se	in	scholarly	communica@on	
and	digital	cura@on	to	the	evolving	Big	Data/MOODS	arena	

•  Encouraging	stakeholders	to	pay	aoen@on	to	the	human	issues	
as	well	as	the	technology	infrastructure	

•  Adding	data	ethicists	to	the	“family	of	data	scien@st	roles”		
–  data	analyst,	data	archivist,	data	engineer,	data	journalist,	

data	librarian,	and	data	curator/steward		
(Lyon	&	Brenner,	2015,	p.	114)	

The Conscience of the Big Data World? 
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