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Abstract	

	 This	thesis	examines	what	factors	are	affecting	data	quality	related	to	Business	

Intellgence	systems.	This	question	gets	a	bigger	emphasis	in	the	years	of	datafication	and	

Big	Data,	because	the	volume	and	the	variety	of	data	sources	are	growing,	but	most	

companies	are	struggling	with	their	own	internal	data	as	well	to	make	it	somehow	valid	and	

reliable	for	reporting	tools.	

	 During	the	paper	I	made	a	literature	review	in	which	I	tried	to	introduce	all	the	

relating	terms	and	concepts	that	are	correlating	with	data	quality	and	the	business	analytics	

market.	I	also	mentioned	the	latest	market	trends	connected	to	the	BI	platforms	and	the	

data	itself,	over	and	above	I	mentioned	Big	Data	and	Cloud	as	buzzwords	briefly.	The	

creating	of	the	literature	review	was	conducted	by	database	driven	method,	and	after	I	

located	the	potentially	relevant	articles,	I	collect	them	in	an	excel	table	and	categories	them	

to	make	the	process	more	effective.	

	 In	order	to	answer	the	stated	research	question,	I	gathered	primary	data	by	making	

one	unstructured	and	four	semi-structured	interview.	The	unstructured	one	was	made	with	

a	data	miner	and	big	data	expert,	who	gave	me	an	overall	understanding	about	how	a	real	

life	Big	Data	project	looks	like	in	practice.	The	semi-structured	interviews	were	conducted	

with	IT	managers	guided	by	previously	collected	questions	with	letting	enough	freedom	the	

interviewees	to	keep	up	the	free	flow	of	the	conversation.		

	 After	the	data	collection	process	I	decided	to	create	an	affinity	diagram	(KJ	method)	

in	order	to	analyze	the	data	outcome.	This	method	is	a	more	ladder	categorization	process.	I	

was	listening	to	the	recorded	interviews	and	write	down	all	the	thoughts	and	ideas,	

afterwards	I	created	groups	from	these	notes	and	give	names	to	them.	

	 As	a	result	of	the	analysis	I	created	the	following	four	groups:	Business	use,	Trust,	

Data	validity	and	Data	sources.	From	the	data	pool	that	I	generated	from	the	interviews,	I	

created	these	four	factors	that	have	relevant	impact	on	data	quality	related	to	the	BI	area.	

During	the	paper	I	mentioned	future	opportunities	that	BI	can	represent	in	the	short	or	long	

term	future	e.g.:	improved	predictive	analytics,	multimedia	based	Business	Intelligence,	

embedded	Intelligence	or	voice-based	BI.	
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	 Finally,	I	would	say	that	after	reading	this	paper	one	can	get	an	overall	

understanding	why	I	presume	these	factors	are	affecting	data	quality,	and	as	a	conclusion	I	

add	thoughts	about	what	I	would	recommend	as	further	research	directions	that	could	base	

on	this	paper.	
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1. Introduction	
	 Data	driven	decision	making	is	a	basic	building	block	for	a	21st	century	organization.	

It	can	generate	tangible	evidences	to	prove	a	business	decision	for	any	decision	maker,	and	

it	can	boost	the	efficiency	of	the	decisions	as	outcomes.		

	 There	are	many	practices	about	what	kind	of	data	and	how	can	be	usable	in	a	

decision	making	process	and	the	way	of	using	can	be	various	depends	on	the	portfolio	of	

the	company.	Some	companies	are	relying	on	internal	data	that	can	be	generated	by	the	

processes	within	the	enterprise,	but	others	are	relying	on	external	data	that	can	be	

obtained	from	several	sources	out	of	the	company.	

	 It	is	important	to	notice	that	the	data	itself	is	not	enough	to	help	the	decision	maker.	

The	data	that	will	be	used,	has	to	be	correct	and	proven	to	earn	the	trust	of	the	people	who	

will	make	the	decision.	Without	that	trust,	nobody	can	expect	to	ground	business	decisions	

on	that.	

	 This	data	quality	issue	is	swelling	bigger	and	bigger	because	of	the	data	boom	that	

are	happening	in	the	world	in	the	last	years.	Companies	and	people	around	the	world	are	

generating	an	incredible	amount	of	data	each	day,	and	all	of	the	companies	are	trying	to	

find	a	way	to	use	it	in	order	to	earn	business	advantage.	

	 But	it	is	not	needed	to	examine	external	data,	it	is	getting	harder	to	trust	in	internal	

data	as	well.	The	size	and	processes	of	the	big	companies	are	emerging,	so	they	need	a	

proper	information	strategy	to	keep	their	internally	generated	data	correct	and	reliable.	It	is	

a	great	challenge	for	the	data	analyst	and	the	decision	makers	as	well,	because	without	data	

driven	methods,	you	just	cannot	be	competitive	in	this	century.	
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2. Literature	Review	
	 After	I	collect	and	process	the	articles	that	I	found	relevant,	I	divided	the	literature	

into	5	sections.	Thanks	for	the	articles	I	got	an	overall	understanding	of	the	topic,	and	I	

figured	out	these	sections	to	make	the	literature	review	more	transparent	and	unified.	

2.1. Data	

	“Data	can	be	defined	as	a	representation	of	facts	that	can	be	collected,	recorded	and	used	

as	a	basis	for	decision	making”	(Ayankoya	et.	al,	2014)	

	

2.1.1. Datafication	

During	the	past	decade	the	IT	improvement	had	an	incredible	pace.	Whole	new	

phenomena	were	born,	the	IT	moved	to	a	more	“social”	way.	Due	to	the	social	networks,	

video	sharing	sites	or	smartphones,	the	world	has	stepped	into	another	level	of	data	

creation.	The	term	Big	Data	showed	up	in	the	past	years	and	created	a	load	of	new	

directions	for	using	the	data.	

Web	2.0	imported	many	areas	of	the	social	life	of	the	people	to	the	internet.	As	a	

result	of	that	process	friendships,	interests,	web	searches,	tastes,	conversations,	opinions	

etc.	have	been	“datafied”	(Van	Dijk,	2014).	Datafication	means	when	something,	that	never	

existed	as	data	before,	will	be	transformed	into	numerically	quantified	format.	Some	people	

can	say	that	is	the	same	activity	as	digitalization,	but	it	is	not	true.	Datafication	is	a	broader	

activity	that	contains	not	only	a	transformation	from	non-digital	to	digital	format,	it	can	be	

better	described	as	“taking	all	aspects	of	life	and	turning	them	into	data”	(Cukier	et.	al,	

2013).	

We	can	see	datafication	as	an	outcome	of	the	IT	development,	that	took	place	

during	the	past	years.	This	“datafied”	data	can	come	from	various	sources,	in	various	

formats,	and	can	be	used	for	various	purpose.	
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2.1.2. Big	Data	

Big	Data	is	a	buzzword	in	technological	and	business	environment	as	well.	It	rose	up	

in	the	past	years,	but	there	is	not	a	common	definition	regarding	to	the	topic.	Because	of	

the	lack	of	a	formal	definition,	one	can	find	many	research	towards	multiple	paths.	

Referring	to	the	term	of	Big	Data,	there	is	a	famous	thought	about	the	three	‘V’-s	

that	can	describe	the	phenomenon.	Most	of	the	definitions	are	including	these	three	factors	

as	a	characteristic	of	Big	Data,	because	these	factors	are	making	Big	Data	not	suitable	for	

traditional	database	technology.	With	the	operation	logic	of	relational	databases	there	is	no	

way	to	handle	Big	Data	sources.	The	famous	three	‘V’-s	are	coming	from:	Volume,	Variety	

and	Velocity	(Richard	Benjamins,	2014).	

The	first	V,	Volume	refers	to	the	data	quantity.	With	Big	Data	comes	a	higher	volume	

of	data	quantity.	It	means	a	way	more	data	than	one	can	meet	in	a	relational	database.	With	

the	traditional	methods	there	is	no	efficient	way	to	analyze	the	data	to	generate	useful	

information	from	it.	

The	second	V,	Variety	means	that	the	data	itself	can	be	in	many	various	forms.	In	the	

relational	databases	there	are	defined	attribution	types	for	every	possible	column,	but	if	we	

are	talking	about	Big	Data,	there	can	be	various	data	types.	The	data	can	be	not	only	various	

but	it	can	be	stored	in	types,	that	are	not	defined	in	the	relational	databases	e.g.:	pictures,	

videos	and	other	unstructured	data	formats.	

The	third	V,	Velocity	represents	the	ability	of	the	data	to	change.	It	is	also	an	issue	

for	handling	the	data	in	the	traditional	way,	that	it	can	change	time	over	time	really	quick.	

The	pace	of	the	data	collection	and	the	ability	of	changing	is	high	as	well.	

Because	of	this	three	‘V’-s	it	is	obvious	that	people	needed	new	technology	to	handle	Big	

Data.	It	needed	new	methods	to	process	and	analyze	that	type	of	data,	to	make	able	the	

companies	and	people	to	generate	useful	information	from	this	mass	of	data.	

	 Big	Data	can	come	from	several	sources.	Richard	Benjamins	(2014)	gathered	the	

most	typical	big	data	sources	in	his	keynote:	

• Internet	data:	mostly	gathered	from	social	media	or	from	weblogs.	We	can	place	

here	all	the	social	media	activities	that	can	be	gathered	from	Facebook,	Twitter,	
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Instagram	etc.	One	of	the	most	likely	external	data	is	social	data	in	the	past	years,	

that	can	be	used	for	sentiment	analysis	or	opinion	mining.	

• Network	data:	this	kind	of	data	mostly	represents	usage	data	from	

telecommunication	companies.	If	we	are	examining	a	telecommunication	company,	

then	it	is	an	internal	data,	but	there	are	also	accessible	sources	on	the	internet	as	

well.		

• Sensor	data:	we	can	summarize	here	all	data	that	are	generating	by	sensors.	Internet	

of	Things	devices	are	generating	a	huge	amount	of	data	that	can	be	grouped	here,	

but	we	can	talk	about	RFID	sensor	data	in	retails	and	factories	as	well.	It	can	be	a	

more	structured	data	source,	but	the	volume	of	the	data	is	huge	and	the	velocity	is	

also	really	high.	

• Open	data:	this	group	represents	mostly	government	sources	e.g.:	business	data,	

census	data	etc.	External	sources,	that	contains	public	data,	are	published	mostly	by	

governments.	

• Transactional	data:	this	group	contains	e-commerce	data	about	e.g.:	electronic	

purchases.	

I	would	like	to	introduce	Richard	Benjamins	(2014)	three	subjects	about	how	big	data	

can	be	exploited	as	well:	

• Internal	use:	when	data	is	optimized	for	support	internal	business	goals.	We	can	talk	

about	this	scenario,	when	big	data	is	being	gathered	for	boosting	the	internal	

business	decisions.	Most	of	the	companies	have	Business	Intelligence	systems	for	

exploiting	their	data	warehouse	and	big	data	can	bring	an	added	value	to	support	

better	decisions	for	the	decision	makers.	

• Advertising:	big	data	can	be	used	for	better	aiming	in	marketing	campaign	as	well.	If	

a	company	would	like	to	use	their	marketing	budget	the	most	efficient	way,	they	can	

use	big	data	sources	for	finding	the	consumers,	who	are	most	likely	to	buy	a	product	

or	a	service.	

• External	use:	companies	who	are	collecting	information	from	big	data,	and	

generating	insights	in	order	to	sell	them	for	other	enterprises.	These	companies	are	

generating	big	data	insights	for	internal	use	to	other	companies.		
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Information	is	the	basis	of	Big	Data.	As	I	mentioned	at	the	Datafication	part,	the	process	

of	generating	information	accelerated	in	the	past	years.	Due	to	that	everyone	is	creating	a	

huge	amount	of	information	during	a	normal	day.	Thanks	to	social	media,	Internet	of	Things,	

or	any	device	that	people	use	with	active	internet	connection,	everyone	on	the	planet	has	a	

digital	footprint,	and	from	this	footprint	a	good	system	can	earn	useful	information.	

2.2. Business	Intelligence	

	 Howard	Dresner	in	1989	used	the	term	of	“Business	Intelligence”	for	the	first	time	in	

the	world.	He	described	BI	as	a	“set	of	concepts	and	methods	to	improve	business	decision	

making	by	using	fact-based	support	systems”	(Power,	2007).	

	 During	the	past	two	decades	the	area	of	Business	Intelligence	got	a	bigger	emphasis	

and	it	became	quite	popular	in	the	IT	community.	This	growth	was	noticeable	in	the	number	

of	products	and	in	the	willingness	of	adoption	of	these	products	as	well.	

The	definition	of	Business	Intelligence	is	according	to	Lim	et.	al	(2013):	“Business	

Intelligence	Analytics	refers	to	the	technologies,	systems,	practices	and	applications	that	

analyze	critical	business	data	to	help	an	enterprise	better	understand	its	business	and	

market”.		

	 Business	Intelligence	means	not	only	an	application	that	serve	the	information	needs	

of	the	management,	it	includes	the	underlying	architecture,	tools,	databases	and	

methodologies	as	well.		

	

2.3. Traditional	Business	Intelligence	

	 At	the	beginning	of	the	BI	era	companies	were	using	the	tool	for	utilizing	their	

internal	data	wealth.	Before	social	media,	cloud	and	big	data,	the	companies	were	looking	

at	BI	as	a	top	layer	of	their	information	management	infrastructure.	They	use	it	as	an	

interactive	reporting	tool.	

	 Companies,	that	were	leveraging	BI	systems	often	had	a	data	warehouse.	If	not,	

there	was	a	usual	way	of	adopting,	to	implement	a	BI	system	within	a	Data	Warehouse	

implementing	project.	For	traditional	BI	tools	there	is	criteria	to	have	at	least	a	database.	As	

I	mentioned	before	Business	Intelligence	is	not	only	an	application.	For	a	proper	BI	system	



	 10	

the	company	needs	to	get	the	architecture,	the	tools,	the	data	and	they	need	to	figure	out	

the	correct	methodologies.	

	 For	a	BI	system	the	company	needs	a	data	centric	approach	in	their	information	

strategy.	For	creating	reports,	dashboards	or	scorecards	the	company	has	to	prepare	the	

data.	These	BI	tools	needs	well	defined	data	marts	in	specific	format.	Data	marts	can	be	

created	in	the	database	or	data	warehouse	in	order	to	reach	the	desired	format	of	the	data	

to	be	able	to	create	visualization	on	them.		

	 The	most	common	format	for	Business	Intelligence	tools	is	the	star	schema.	The	

name	of	the	schema	comes	from	the	shape	of	it.	It	included	a	fact	table	with	many	

dimension	tables	connected	to	it.	

	

	

	

	

	

	

	

	

Figure	1:	Star	schema	

	

In	order	to	reach	this	format,	companies	use	to	use	Extract,	Transform,	Load	(ETL)	

processes	within	the	database	or	data	warehouse.	For	this	they	need	to	create	a	clear	

methodology	in	the	data	management	of	the	company.	After	these	steps	were	successfully	

made,	then	within	the	BI	system,	the	data	model	can	be	generated.	From	this	final	data	

model,	the	users	can	make	proper	reports	or	dashboards	on	the	Business	Intelligence	

interface.	

Shortly	that	are	the	main	technical	characteristics	of	the	operating	way	of	a	

traditional	BI	system.	These	functionalities	were	enough	to	serve	the	business	needs	in	the	

last	decade,	but	due	to	the	datafication	the	business	needs	started	to	move	a	bit	farther.	

Fact	table	

Dimension	table	

Dimension	table	

Dimension	table	

Dimension	table	
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Companies	realized	that	mixing	internal	and	external	data	from	the	web	can	give	way	more	

business	advantage	and	it	generated	a	whole	new	way	of	looking	at	and	using	Business	

Intelligence.	

2.4. Era	of	Business	Intelligence	2.0	

	 From	about	2004	Web	2.0,	social	networking,	microblogging	started	spreading.	

These	terms	were	the	beginning	of	the	era	in	which	people	started	to	generate	that	huge	

amount	of	data	that	I	mentioned	in	the	beginning.	These	changes	inspired	the	BI	market	as	

well,	and	it	leaded	to	a	new	era	of	Business	Intelligence.	

	 Before	this	point	companies	used	BI	for	analyzing	their	own	data	wealth,	but	now	

they	realized	the	potential	of	the	new	paths	that	these	new	data	sources	can	give	to	the	

companies.	

	 Analyzing	web	logs,	and	the	users’	online	activity	created	whole	new	opportunities	

and	generated	new	business	ideas	as	well.	With	these	data	and	the	help	of	web	analytics	

the	companies	could	monitor	the	users’	behavioral	patterns	e.g.:	purchasing	patterns	for	

better	product	recommendations	and	more	effective	product	placement	on	the	web	(Lim	

et.	al,	2013).	

	 Using	external	data	sources	gathered	from	the	internet	is	getting	more	popularity	

from	year	to	year.	Companies	are	realizing	that	exploit	the	opportunities	of	data	around	the	

internet	can	give	huge	advantage	in	making	strategic	steps.	With	this	kind	of	data	

companies	are	able	to	achieve	more	precise	results	in	predictive	analytics	as	well.	If	a	

company	can	gather	relevant	information	from	users’	needs	or	thoughts,	they	can	plan	

easier	and	more	effective	in	strategy	for	short	or	long	term.	For	gathering	and	analyzing	

user	information	most	company	nowadays	use	to	use	sentiment	analysis	or	opinion	mining.	

These	two	emerging	phenomenon	will	be	discussed	later	in	this	paper	briefly.			

2.5. Emerging	Trends	

	 Business	Intelligence	is	a	continuously	growing	and	evolving	part	of	the	companies’	

IT	portfolio.	Many	parts	of	BI	area	are	evolving	with	the	spread	of	IT	innovations.	There	can	

changing	what	companies	are	using	for	the	BI;	from	what	kind	of	data	sources	they	are	

making	reports	in	a	BI	tool;	or	on	what	kind	of	device	they	are	looking	at	the	results.	
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In	the	following	sections	I	would	like	to	describe	the	emerging	trends	in	Business	

Intelligence	area	that	are	spreading	lately,	and	the	way	where	the	BI	industry	heading	at.	

2.5.1. Industry	Trends	

According	to	Gartner’s	2016	predictions	the	revenue	in	the	business	intelligence	and	

analytics	market	will	continue	the	growth	with	5,2%	this	year.	With	this	amount	of	growth,	

the	size	of	the	market	can	reach	the	value	of	16,9	billion	US	dollars	for	the	end	of	the	year.	

Nowadays	business	intelligence	is	the	highest	priority	technology	item	for	CIOs.	

Almost	all	the	bigger	companies	have	some	BI	solutions	within	their	operations.	Giants	are	

looking	BI	as	a	top	level	of	their	IT	that	intended	to	serve	the	repeating	information	need	of	

the	management.	BI	within	these	companies	playing	a	broadcasting	role	over	the	various	

systems	that	can	be	implemented	and	be	used	within	the	company	e.g.:	Enterprise	

Resource	Planning	(ERP),	Customer	Relationship	Management	(CRM),	Supply	Chain	

Management	(SCM),	Business	Process	Management	(BPM),	etc.	(Lim	et.	al,	2014)		

Sum	up,	I	think	there	is	one	of	the	last	wave	when	companies	considering	to	adopt	

traditional	BI	tools	with	data	warehouses.	MNCs	and	giants	are	having	BI	solutions	for	now,	

and	every	other	companies,	who	are	aware	of	the	advantages	of	BI,	have	been	over	a	BI	

implementing	project.	

The	others	who	have	not	BI	system,	they	might	be	interested	in	the	new	way	that	

are	self-service	BI	tools	and	Data	discovery.	They	missed	BI	maybe	because	of	their	

operation	segment,	or	other	issues,	but	with	these	new	ways,	every	company	can	find	their	

match	in	analytics	software’s	market.	

2.5.2. Data	Trends	

In	the	past	years	the	era	of	Big	Data	arrived	and	brought	a	lot	of	changes	in	the	way	

that	people	are	looking	at	data.	As	I	described	before	with	Big	Data	the	basic	attributes	of	

data	changed.	From	then	the	volume,	the	variety	and	the	velocity	of	the	data	reached	an	

other	level	that	people	would	believe	it	before.		

The	way	that	companies	are	approaching	to	the	data	changed.	Before	Big	Data	and	

IoT,	a	company	needed	a	data	warehouse	and	the	question	of	data	storing	and	analyzing	

was	solved.	Now	they	are	able	to	create	information	from	unstructured,	non-text	or	
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multimedia	data	as	well.	Text	data	is	now	an	important	part	of	the	bigger	enterprises,	but	

from	multimedia	data	they	can	also	acquire	important	customer	or	product	related	

knowledge	(Lim	et.	al,	2014).	

There	is	also	worth	to	talk	about	sensor	data	that	is	also	start	to	get	more	attention,	

but	it	is	more	market	related.	There	is	more	industry	specified	that	who	can	earn	benefits	

from	the	use	of	sensor	generated	data	pools.	

2.5.3. Platform	and	Technology	Trends	

Business	Intelligence	market	is	really	sensitive	for	platform	and	industry	trends	as	

well.	Two	major	trends,	that	are	emerging	lately,	are	mobile	computing	and	cloud	

computing.	

Cloud	computing	is	a	constant	buzzword	in	the	technology	events	during	the	past	

years	and	BI	is	also	about	to	cut	a	slice	from	this.	There	are	more	and	more	cloud	BI	

solutions	are	coming	these	days.	Almost	all	the	bigger	companies	who	are	offering	BI	tools,	

started	to	introduce	their	own	cloud	BI	solutions.	Most	of	them	is	an	online	version	of	their	

BI	system,	and	offering	it	as	a	IaaS	(Infrastructure	as	a	Service),	or	SaaS	(Software	as	a	

Service)	solution.		

Mobility	is	also	a	key	functionality	and	BI	market	made	also	steps	into	this	way.	Most	

of	the	providers	offering	solutions	that	support	mobility	related	their	BI	portfolio.	Mobile	BI	

means	today	that	the	user	has	the	opportunity	to	browse	the	reports	and	dashboards	on	

mobile	devices.		The	functionality	of	creating	reports	on	mobile	tools	is	not	granted	because	

creating	a	report	on	a	small	display	is	hard	and	messy.	Maybe	in	the	future	there	can	come	

some	solutions	that	may	provide	this	functionality	but	right	now	it	is	an	untouched	area	by	

the	providers.	

Another	new	trend	showed	up	in	the	past	years,	that	called	self-service	Business	

Intelligence.	Some	people	used	to	refer	to	this	as	data	discovery.	The	two	terms	are	relating	

to	the	same	mechanics.	This	kind	of	tools	are	not	for	structured	reporting,	is	more	like	an	

indicator	for	discovering	the	opportunities	with	the	help	of	the	available	data.	These	self-

service	BI	tools	are	able	to	handle	a	wider	range	of	data	sources	and	it	does	not	need	a	deep	

IT	understanding.	In	these	tools	users	can	create	reports	from	database,	data	warehouse	or	

even	from	an	excel	sheet	as	well.	Because	of	the	ease	of	use	these	self-service	tools	are	
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getting	more	and	more	popularity,	but	it	is	important	to	add	that	these	tool	are	not	

intended	to	replace	traditional	Business	Intelligence.	There	is	some	overlap	in	functionality,	

but	the	purpose	of	the	tools	is	different.	

	

2.5.4. Sentiment	Analysis	/	Opinion	Mining	

With	the	emergence	of	social	media	sites,	the	demand	of	using	this	user	generated	

content	as	a	source	of	additional	information	also	showed	up.	There	are	many	different	

techniques	but	I	would	like	to	write	a	couple	of	thoughts	about	the	most	used	ones:	

sentiment	analysis	and	opinion	mining.	

Opinion	mining	is:	“a	sub	discipline	within	data	mining	and	computational	linguistics,	

refers	to	the	computational	techniques	for	extracting,	classifying,	understanding,	and	

assessing	the	opinions	expressed	in	various	online	news	sources,	social	media	comments,	

and	other	user	generated	content”	(Lim	et.	al,	2014).	

Sentiment	analysis	is	mostly	part	of	the	opinion	mining	process.	Sentiment	analysis	is	

intended	to	determine	the	subjectivity	and	emotional	states	behind	the	text	data.	

Both	of	them	based	on	classification	in	order	to	monitor	and	determine	the	motivation	

behind	the	act	of	the	users.	

2.6. Data	Quality	

„The	quality	of	data	in	a	real-life	database	quickly	degenerates	over	time.	Indeed,	it	is	

estimated	that	2%	of	records	in	a	customer	file	become	obsolete	in	one	month”	(Eckerson,	

2002	(as	cited	by	Fan	et	al.,	2012)).	

In	the	article	by	Fan	et	al.	(2012)	there	is	a	good	example	that	can	perfectly	illustrate	

that	how	the	quality	of	the	data	can	change	in	timely	manner.	They	stated	a	database	with	

500.000	records	as	an	example,	and	showed	how	this	500.000	entries	are	going	to	be	

outdated	in	time.		

If	we	are	accepting	the	statement	of	Eckerson	(2002)	that	was	cited	before,	and	2%	

of	the	records	become	obsolete	in	every	month,	then	for	this	500.000	records	it	means	

10.000	in	each	month.	That	generate	120.000	record	in	a	year	and	240.000	for	two	years.	
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This	240.000	record	count	represents	almost	the	half	of	the	starting	data	pool	with	the	

500.000	entries.	

This	short	example	can	illustrate	very	well,	how	important	is	to	pay	attention	for	the	

data	quality,	because	in	short	term	a	perfect	database	can	generate	incorrect	results.	These	

are	shocking	numbers,	but	try	to	imagine	how	can	it	work	in	a	bigger	database.	

Caring	about	data	quality	is	really	important,	moreover	for	a	company	that	are	using	

Business	Intelligence,	what	is	using	this	data	for	creating	reports.	If	the	data	quality	is	not	

insured,	then	the	outcome	of	the	reports	cannot	be	trusted	in	all	case.	And	if	there	is	

suspicion	that	some	per	cent	of	the	reports	are	not	correct,	then	who	can	tell	you	which	

reports	are	affected?	

3. Research	Question	
	 Data	quality	issues	can	be	occurred	by	many	reasons	related	to	a	Business	

Intelligence	tool.	It	can	happen	because	of	internal	or	external	data	quality	issues.	In	this	

paper	I	would	like	to	examine	the	main	reasons	that	can	cause	problems	in	data	quality,	and	

what	causes	problem	indirectly	in	the	outcome	of	the	Business	Intelligence	reports.	

In	order	to	examine	the	origin	of	this	problem,	I	would	like	to	state	a	research	question	that	

I	would	like	to	answer	at	the	end	of	the	paper.	

To	fulfill	this,	I	raised	the	following	research	question:	

	

“What	factors	can	cause	data	quality	issues	in	a	Business	Intelligence	project	and	how	can	

we	avoid	them?”	
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4. Methodology	

	 In	this	section	I	would	like	to	identify	and	describe	the	methodologies	that	I	used	

during	the	paper	to	approach	the	research	question.	In	order	to	examine	the	answer,	I	used	

primary	data	collection	with	unstructured	and	semi-structured	interviews,	and	I	describe	

the	steps	of	the	KJ	method	that	I	applied	for	analyzing	the	content	of	the	interviews.	

	

4.1. Literature	review	

	 I	started	the	introduction	of	the	topic	with	a	literature	review.	The	purpose	of	this	

section	is	to	summarize	the	past	researches	that	were	related	to	the	topic	of	my	paper.	A	

proper	literature	review	can	help	the	author	to	discover	the	covered	content	and	assist	him	

or	her	to	locate	the	possible	future	discoveries	that	worth	to	examine.	

	 According	to	Schwarz	et.	al	(2007),	we	can	classify	the	purposes	of	a	literature	

review	in	5	sections:	

1. To	assist	the	development	of	a	framework	

2. To	summarize	prior	research	

3. To	critically	examine	contributions	of	past	research	

4. To	explain	the	results	of	prior	research	found	within	each	research	stream	

5. To	clarify	differences	in	alternative	views	of	past	research	

			 In	this	specific	case	I	used	the	article	selection	method	to	collect	the	relevant	

literatures.	I	adopted	a	database-driven	search	method	to	locate	the	potential	content	and	I	

downloaded	all	the	related	ones	for	later	examining.	For	this	I	made	a	list	of	databases	that	I	

have	the	appropriate	rights	to	connect,	then	I	figured	out	the	search	terms	that	I	used	in	

those	database	searches.	Potentially	I	chose	the	highest	ranked	articles,	but	in	some	of	the	

cases	the	researcher	needs	to	dig	deeper.	

	 After	I	compiled	the	list	of	the	relevant	literature,	then	I	started	reading	all	the	

abstracts.	It	is	an	extremely	important	task	because	one	needs	a	deeper	view	on	the	topic.	

Afterwards	the	researcher	will	be	able	to	decide	which	ones	are	helpful	and	which	ones	are	

not	so	relevant	for	the	topic	of	the	paper.	After	this	step	there	is	the	time	for	reading	all	the	

remaining	articles	to	gather	the	needed	information	to	write	the	literature	review.	
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	 The	last	step	of	the	review	is	the	part	of	snowballing.	This	term	describes	the	activity	

when	one	read	the	reference	list	of	the	paper	and	read	the	referred	articles	as	well	to	build	

up	a	deeper	understanding.		

4.1.1. Databases	

	 As	I	mentioned	in	the	previous	chapter	I	used	database	driven	method	to	find	the	

relevant	literatures	for	my	topic.	For	doing	that,	first	I	needed	to	create	a	list	of	databases,	

and	I	will	use	them	with	my	premade	search	terms	for	earning	the	desired	result.	

	 Here	at	the	CBS	the	student	has	the	opportunity	to	get	access	to	academic	databases	

that	is	quite	helpful	for	collecting	resources	from	past	research.	Because	of	this,	I	will	use	

the	databases	that	the	school	is	providing	(http://www.cbs.dk/en/library/databases/it).	

I	used	the	following	database	for	collecting	the	articles	that	I	used:	

• ACM	Digital	Library	

• Business	Source	Complete	

• Academic	Search	Elite	

• ScienceDirect	

4.1.2. Search	terms	

	 I	used	the	following	search	terms	on	these	databases	to	collect	the	relevant	articles	

that	I	can	process	in	order	to	make	the	literature	review	of	the	paper:	

• “Business	Analytics”	

• “Data	Quality”	

• “Business	Analytics”	+	“Data	Quality”	

	 I	collect	these	articles	in	an	excel	sheet	that	I	called	literature	analysis	(Appendix	1).	I	

attached	a	picture	about	the	excel	in	the	appendix.	

It	contained	the	search	term,	the	used	search	engine,	the	number	of	total	results,	the	

analyzed	results	count,	the	number	of	the	useful	results	and	then	the	properties	of	the	

useful	ones	with	all	the	information.	

	 I	read	all	the	articles	that	were	added	to	the	excel	and	I	wrote	the	literature	review	

part	of	the	paper	based	on	them.	
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4.2. Data	collection	

	 Data	collection	is	the	process	of	gathering	information	in	order	to	examine	variables	

of	interest	to	answer	the	previously	stated	research	question.	The	collected	data	has	two	

major	properties:	data	sources	and	collecting	methods.	

4.2.1. Data	sources	

Data	source	represents	where	the	information	is	obtained.	We	can	divide	two	major	

data	source	type.	The	first	one	called	primary	data	source.	If	the	researcher	chooses	this	

way,	he	or	she	is	directly	involved	into	the	process	of	planning	the	data	collection,	and	the	

developing	of	the	concepts	and	methods	that	are	used	during	the	data	collection	itself.	

Mostly	if	one	sees	an	interview	or	a	survey,	that	is	primary	data	collection.	Sum	up,	if	the	

researcher	drives	the	process	of	the	data	collection	and	he	or	she	has	direct	impact	to	the	

results.	

The	second	type	of	data	collection	is	the	secondary	data	collection.	In	this	case	the	

researcher	has	not	direct	impact	of	the	results,	mostly	he	or	she	is	not	even	there	during	the	

collection	method.	The	data	comes	mostly	from	external	source,	and	it	was	not	collected	in	

order	to	answer	the	researcher’s	specific	research	question.	This	data	is	mostly	gathered	for	

another	purpose,	but	because	of	the	heavy	connection	with	the	researcher’s	topic,	he	or	

she	can	use	it	properly.	Secondary	data	sources	can	be	archival	records,	census,	etc.	

During	this	paper	I	made	primary	data	collection,	because	I	thought	it	is	a	too	

specific	topic,	and	I	could	not	find	relevant	data	from	external	sources.	In	my	opinion	this	

choice	was	a	better	option	in	order	to	find	relevant	answers	for	my	research	question.	I	

found	it	quite	important	to	have	control	over	the	data	collection	process.	My	research	

question	is	too	narrow,	so	I	would	not	have	the	opportunity	to	find	data	that	can	bring	me	

closer	to	the	answer	of	my	research	question.	

4.2.2. Method	of	the	data	collection	

The	method	of	the	data	collection	highly	depends	on	the	topic	of	the	research.	The	

researcher	has	to	decide	the	depth	and	the	size	of	the	data	pool,	that	he	or	she	would	like	

to	use	during	the	project.	Most	of	the	time	these	two	attributions	are	excluding	themselves.		



	 19	

The	first	method	called	qualitative	data	collection.	It	emphasizes	the	depth	and	richness	of	

data	in	order	to	get	a	more	detailed	answer.	If	the	researcher	is	doing	an	interview	or	a	case	

study,	then	we	can	talk	about	qualitative	data	collection.	Qualitative	data	can	be	more	

personal,	and	it	can	reflect	more	the	small	details	then	the	whole	problem.	

The	other	method	is	the	quantitative	data	collection.	It	is	a	more	structured	way	of	

gathering	information,	but	the	purpose	of	it	can	be	also	different	from	the	qualitative	one.	

Quantitative	data	is	often	used	for	statistical	analysis	in	order	to	aggregate	the	trends	and	

have	an	overall	view	of	the	topic.	But	with	quantitative	data	there	is	not	so	much	

opportunity	to	analyze	the	topic	in	depth.	The	most	known	formats	of	quantitative	data	

collection	are	surveys	and	data	mining.	

In	this	paper	I	chose	qualitative	data	collection	because	I	would	like	to	gather	deeper	

and	more	detailed	information	about	the	examined	topic.	I	divided	the	data	collection	into	

two	major	parts.	

The	first	one	was	an	unstructured	interview	with	a	big	data	specialist.	I	chose	

unstructured	interview	method	because	I	wanted	full	freedom	in	this	part.	I	needed	this	

freedom	because	I	have	limited	knowledge	about	big	data	and	I	wanted	to	adjust	the	

question	to	the	previous	answers	to	satisfy	my	information	need.	The	purpose	of	the	

interview	was	to	get	an	overall	view	about	the	market	of	big	data	and	the	operational	logic	

behind	it.	It	was	totally	unstructured,	so	I	did	not	make	an	interview	guide,	we	just	started	

to	speak	and	I	let	the	interview	flow	on	its	own	way.	I	found	this	interview	necessary	before	

I	do	the	actual	data	collection	for	the	paper,	because	I	wanted	to	form	relevant	questions	

for	making	the	interview	guide	to	the	other	interviews.	

As	a	second	part	of	the	data	collection	I	conducted	four	semi-structured	interviews	with	

IT	managers	from	different	companies	in	Hungary.	The	interview	design	was	guided	by	the	

literatures	and	the	first	big	data	related	interview.	In	order	to	answer	the	research	question,	

I	tried	to	create	a	broad	question,	because	I	would	not	like	to	limit	the	interviewee’s	flow	of	

thinking.	I	wanted	to	gather	personal	experience,	opinions	and	predictions	related	to	my	

topic.	The	length	of	the	interviews	was	between	25	and	30	minutes.	Every	participant	was	

asked	for	permission	to	record	the	interviews.	The	interviews	were	made	in	quiet	and	
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friendly	atmosphere	and	the	interviewees	did	not	know	anything	but	the	topic	of	the	

interview	beforehand.	

4.3. Data	Analysis	Method	

	 After	I	made	all	the	interviews,	I	need	to	find	a	way	to	process	them	in	order	to	

generate	additional	thought	to	get	closer	to	answer	to	stated	research	question.	I	decided	

to	use	the	Affinity	diagram	to	organize	the	information	of	the	interviews.	

4.3.1. Affinity	Diagram	

	 The	Affinity	Diagram	or	KJ	Method	(it	is	named	after	Kawakita	Jiro)	is	a	business	tool	

that	intended	to	organize	ideas	and	data.	It	is	basically	a	grouping	method	that	helps	to	

divide	information	into	different	subjects.	The	diagram	is	used	to	use	for	group	work,	but	it	

can	be	used	alone	as	well.	My	idea	was	to	listening	to	the	recorder	interviews	and	wrote	all	

the	factors	that	I	found	relevant	or	important.	I	just	wrote	keywords,	or	short	sentences	and	

at	the	end	I	organize	this	data	into	groups.	

4.3.1.1. Step	1	
	 During	the	first	step	of	the	method	I	was	listening	to	the	recorded	interviews.	I	pay	

full	attention	to	catch	all	the	possible	important	or	relevant	parts	of	the	interviews.	I	wrote	

all	the	thoughts	and	short	sentences	to	a	sticky	note	and	stick	them	on	the	wall.	After	I	

finish,	I	had	a	bunch	of	notes	without	any	order.	But	these	notes	contained	all	the	relevant	

information	that	I	got	from	the	interviews.	

4.3.1.2. Step	2	
	 After	I	wrote	all	the	relevant	ideas	from	the	interviews	to	notes	and	stick	them	on	

the	wall,	I	started	the	next	phase	of	the	KJ	method.	I	chose	one	idea	from	the	pool	and	

started	to	read	through	all	the	other	ideas.	When	I	find	something	that	related	to	the	

chosen	one,	then	I	move	the	stick	of	it	next	to	the	chosen	one.	Afterwards	I	started	the	

process	again	and	again	until	I	did	not	find	any	connection.	After	this	I	chose	an	other	one	

from	the	remaining	pool	and	did	the	previous	process	with	this	one	as	well.	At	the	end,	

when	the	pool	is	empty,	I	had	the	groups.	
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4.3.1.3. Step	3	
	 In	the	previous	step	I	created	groups	from	the	data	pool.	These	groups	are	

representing	a	subject	area.	In	this	step	I	figure	out	what	is	the	connection	between	the	

ideas	of	a	group	and	give	name	to	them	that	describes	it.	These	subject	areas	will	be	the	

factors	that	are	affecting	to	the	end	result	of	the	analysis.	

5. Analysis	of	the	Findings	
	 As	I	mentioned	before	I	used	two	iteration	steps	during	the	data	collection.	First	one	

was	an	unstructured	interview	with	a	big	data	specialist,	and	second	one	was	four	semi-

structured	interview	with	the	purpose	to	answer	the	stated	research	question.	

5.1. Unstructured	Interview	

	 Before	I	started	the	actual	data	collection	I	made	an	unstructured	interview	related	

to	the	topic	Big	Data.	I	find	it	necessary	because	I	wanted	gather	deeper	information	about	

Big	Data	data	sources	and	how	companies	are	really	use	to	use	them	these	days.	

	 My	main	goal	with	this	interview	was	to	state	practical	knowledge	and	experience	

next	to	the	literature.	With	the	help	of	this	knowledge	I	was	able	to	conduct	a	better	

interview	guide	for	the	main	interviews	and	I	also	could	get	a	wider	aspect	on	the	topic	of	

Big	Data.	

	 My	interviewee	was	a	data	miner	and	big	data	specialist	who	is	working	at	an	

international	telecommunication	company.	He	is	involved	in	a	Big	Data	project	right	now.	

We	were	discussing	about	Big	Data	trends	in	practice	and	about	his	running	project	as	well.	

He	emphasized	two	main	areas	that	are	the	most	common	in	big	data	projects:	Customer	

Intelligence	and	Sensor	Data.	

	 Sensor	Data	is	about	the	collect	and	analyze	data	that	were	produced	by	various	

sensors.	Mostly	it	means	GPS	sensor	data,	RFID	data	in	retail,	or	Internet	of	Things	sensor	

data.	He	said	that	represents	in	almost	every	case	a	huge	a	data	pool	with	totally	

unstructured	data	in	it.	The	challenge	in	sensor	data	is	encoding	them,	but	afterwards	the	

system	only	has	to	handle	the	big	data	quantity.	It	is	not	changing	so	much,	so	with	a	proper	

analyzing	logic	it	can	help	a	lot	without	subsequent	changes	in	the	process.	This	kind	of	
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method	is	really	useful	for	retailers,	manufacturing	companies	or	shipping	companies,	who	

are	using	various	sensors,	or	RFID	tags.	

	 The	second	part	of	Big	Data,	that	we	were	discussing	about,	was	the	Customer	

Intelligence.	This	it	the	area	that	cross	most	people’s	mind	when	somebody	talks	about	Big	

Data.	

	 Customer	Intelligence	is	about	looking	for	user’s	imprints	all	over	the	internet.	That	

is	happening	mostly	on	social	media	pages,	or	blogs.	Social	media	is	the	best	place	for	doing	

that	because	there	the	developers	can	match	data	with	actual	users.	

At	the	project,	what	he	is	working	on,	they	use	Facebook	as	a	Big	Data	source.	Facebook	as	

an	external	source	is	sometimes	can	be	risky.	He	mentioned	that	the	information	policy	of	

Facebook	used	to	change	time	over	time.	It	can	be	an	issue	because	it	might	need	to	

overthink	the	previous	logic	in	gather	and	analysis	of	the	information.	He	mentioned	that	

not	so	long	ago	the	way	of	access	to	the	basic	information	on	Facebook	changed	a	lot.	

	 Before	that	it	was	possible	to	gather	any	public	information	from	user	profiles,	pages	

and	news	feeds	as	well,	but	right	now	the	logic	changed.	Now	one	can	only	gather	data	from	

public	pages,	but	not	from	users	anymore.	If	there	is	an	entry	on	someone’s	Facebook	

profile	with	public	flag,	it	cannot	be	gathered	anymore.	This	new	situation	generated	a	lot	of	

work	for	this	big	data	team,	because	they	needed	a	new	gathering	and	analyzing	logic.	

	 The	specialist	told	that	for	accessing	Facebook	data	now	you	need	an	“entry	point”.	

This	entry	point	can	be	a	public	page	of	a	company	and	from	that	we	can	reach	all	the	

information	that	are	connecting	somehow	to	this	page.	That	can	be	interpreted	like	a	graph.	

From	this	entry	point	we	can	reach	information	through	certain	number	of	connections.	

There	can	be	collected	comments,	likes	that	can	be	analyzed	later.	It	is	important	to	add	

that	applications	can	ask	for	permission	to	access	data	of	users.	If	users	are	accepting	that	

then	the	developers	can	access	to	the	data	of	the	user,	at	least	what	he	or	she	accepted	to	

share	with	them.		

	 After	the	data	was	being	gathered,	the	developers	start	to	categorizing	the	data.	

With	categorization	they	can	exploit	the	information	of	the	collected	data.	In	this	specific	

project	the	purpose	of	the	team	is	to	support	the	web	shop	of	the	company	with	customer	

information	based	on	their	Facebook	activities.	They	are	running	sentiment	analysis	on	
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users’	comments	and	scanning	the	other	pages,	what	they	have	liked.	From	this	information	

they	are	able	to	create	a	logic	that	can	decide	which	user	might	be	interested	in	which	

service	or	product	of	the	company.	

	 Sum	up	this	interview,	I	got	really	useful	information	trough	a	real	project	that	how	a	

Big	Data	project	looks	like,	and	what	other	opportunities	are	common	related	to	Big	Data.	

On	Facebook	there	is	a	public	area	that	is	continuously	narrowing	and	changing,	but	with	

proper	information	management	and	often	revisions	of	the	data,	it	can	work	as	a	relevant	

data	source	for	collecting	user	data	in	order	to	support	the	operation	of	the	company.	

5.2. Semi-Structured	Interviews	

	 After	I	finished	the	interviews,	I	started	to	follow	the	steps	of	the	KJ	Method	that	I	

described	before.	I	conducted	four	interviews	in	order	to	collect	ideas	and	opinions	as	data	

for	making	me	able	to	answer	the	stated	research	question.	

	 As	an	initial	step	I	started	to	listen	to	the	recorded	interviews	with	a	pen	and	a	bunch	

of	sticky	notes,	on	what	I	will	make	notes	about	the	relevant	ideas	or	opinions	that	has	been	

said.	My	interview	guide	was	based	on	the	literature	and	the	first	interview,	but	I	tried	to	

leave	the	question	as	broad	as	I	can	to	be	able	to	collect	a	wide	range	of	information	related	

to	the	topic.	Because	of	the	interview	method	was	semi-structured,	I	handled	the	questions	

as	a	departure	point,	and	if	the	answers	contained	some	interesting	thoughts,	then	I	started	

to	control	the	interview	itself	that	way.	My	basic	questions	were	based	on	the	subjects	of	

the	literature	that	I	covered	in	the	literature	review	part	of	the	paper.	I	was	focusing	on	

Business	Intelligence	functions	but	I	touched	Big	Data	and	Cloud	solutions	that	correlates	

somehow	with	Business	Intelligence.	The	questions	put	emphasis	on	the	connection	of	BI	

and	data	quality.	My	interviewees	took	part	in	several	BI	projects,	due	to	that	I	think	they	

have	the	experience	to	help	me	look	closer,	what	are	the	major	factors	that	can	cause	data	

quality	issues	in	a	BI	project.	My	initial	thought	about	that	was	that	the	primary	problem	

might	be,	if	there	is	external	data	involved	a	BI	system,	so	I	made	a	part	with	a	few	

questions	in	the	interview	about	the	effect	of	involving	external	sources	for	making	reports	

in	a	BI	tool.	

	 So	I	was	trying	to	gather	as	deep	information	as	I	can,	controlled	by	the	broader	

questions	of	the	interview	guide	but	driven	by	the	relevant	information	of	the	answers.	
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5.2.1. Step	1	

	 Following	of	the	KJ	method	I	write	all	the	relevant	ideas	or	opinions	what	has	been	

said	during	the	interviews.	At	the	end	I	had	65	notes	that	I	stacked	on	the	wall	in	random	

order.	These	notes	were	containing	sentences	that	sums	up	the	interviewee’s	opinion	or	

thought	about	the	certain	question.	It	is	important	to	add	that	the	notes	are	not	categorized	

by	questions.	They	are	fully	independent	from	the	questions,	they	just	contain	parts	of	the	

interview	that	I	have	found	relevant	to	my	work.	These	65	notes	are	representing	a	

standalone	idea	or	opinion	related	to	one	of	the	topics	that	I	introduced	in	the	paper.	

5.2.2. Step	2	

	 As	I	mentioned	at	the	description	of	the	KJ	method,	this	stage	is	about	the	match	the	

notes	to	each	other	along	certain	criteria.	In	this	step	I	have	found	really	important	to	not	

categorize	the	notes	by	technological	properties.	I	mean	that	I	would	not	like	to	create	

categories	like	Big	Data	or	Cloud.	My	goal	was	to	create	standalone	categories	that	can	work	

as	a	factor	in	order	to	answer	the	research	question.	Trough	numerous	iteration	processes	I	

was	getting	the	final	groups,	that	contains	only	notes	that	are	relating	to	each	other	

somehow	in	every	group.	

5.2.3. Step	3	

	 The	final	stage	of	the	KJ	method	I	have	already	the	groups	of	notes.	The	task	of	this	

stage	was	to	find	the	common	attribution	between	the	notes	of	the	group	and	give	a	name	

to	every	group.		

	 Finally,	I	had	five	groups	on	the	wall	from	this	65	notes.	The	biggest	one	contained	

29	notes	and	the	smallest	group	includes	5	of	them.	After	I	discovered	the	common	

attributes	of	the	notes	in	each	group	I	got	these	names	as	a	result:	Business	Use,	Trust,	Data	

Validity,	Data	Sources	and	Future	Opportunities.	
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Figure	2:	Findings	of	the	KF	method	

5.3. Findings	of	the	KJ	Method	

	 In	the	previous	chapter	I	introduced	how	I	actually	created	my	final	affinity	board	

with	the	help	of	the	use	of	KJ	method.	During	this	section	I	would	like	to	introduce	the	

groups	one	by	one	and	talk	about	the	most	common	ideas	that	these	groups	include.	I	find	

this	really	important,	because	these	are	the	actual	results	of	the	data	collection	phase.	If	I	

will	be	able	to	analyze	this	data	well,	then	I	could	be	closer	to	get	a	right	answer	to	the	

research	question	of	the	paper.	

	 At	the	end	of	the	previous	steps	I	introduced	the	five	groups	that	I	created	from	the	

data	pool	at	the	end	of	the	categorization	process.	I	will	introduce	them	briefly	below	as	a	

presentation	of	the	results	of	my	data	gathering	process.	

5.3.1. Business	Use	

	 I	gave	the	name	of	Business	Use	for	the	first	group	of	the	notes.	This	category	

contains	29	notes	and	it	could	be	divided	into	many	subcategories.	It	contains	ideas	about	

traditional	BI,	self-service	BI,	Big	Data	and	Cloud	as	well.	As	I	mentioned	my	goal	was	to	
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divide	notes	as	a	different	way,	not	by	technological	attributes	because	it	would	not	give	me	

good	answer	that	way.		

	 This	category	refers	about	how	business	use	as	a	factor	can	effect	the	quality	of	the	

output	of	a	BI	system.	During	the	interviews	I	discussed	with	the	interviewees	about	issues,	

misunderstands	or	trends	that	are	affecting	data	quality	because	of	internal	strategy	of	a	

company	or	the	implementation	process	of	the	BI	system.	

As	a	common	departure	point,	all	of	the	interviewee’s	expressed	that	companies	are	most	

likely	use	Business	Intelligence	for	displaying	static,	predefined	reports.	These	report	are	

basically	the	automatized	format	of	the	business	reporting	requirements	of	the	various	

business	units	within	the	company	to	the	direction	of	the	management.	Most	of	the	

participants	emphasized	that	there	is	limited	time	from	the	management	to	explore	a	

report,	and	this	time	window	is	getting	smaller	and	smaller	due	to	lack	of	time	in	the	

management	department.		

	 A	common	trend	that	the	interviewees	mentioned	that	Business	Intelligence	is	

continuously	changing	during	the	past	years.	I	also	wrote	about	that	in	the	literature	review	

section,	that	traditional	BI	evolving	year	to	year	with	new	functionalities	e.g.	cloud	BI,	self-

service	solutions	etc.	The	participants	highlighted	self-service	BI	from	these	functionalities,	

that	all	the	major	BI	supplier	found	interesting	and	widen	their	portfolio	into	this	way.	

	 During	the	interviews	almost	everyone	mentioned	that	big	companies	are	mostly	

have	Business	Intelligence	system	implemented	in	their	company.	So	BI	starts	to	go	into	the	

direction	of	smaller	companies.	Self-service	Business	Intelligence	can	be	a	proper	way	for	

small	companies	to	strengthen	their	reporting	with	BI.	The	interviewees	said	that	self-

service	BI	can	be	a	way	that	attract	companies	who	does	not	have	data	warehouse.	T

	 raditional	BI	tools	needs	a	data	warehouse	and	data	models	for	the	BI	system	was	

built	on	that.	But	self-service	BI	can	be	used	without	any	data	warehouse,	only	using	a	small	

database	or	an	excel	sheet	as	a	data	source	of	the	tool.	Companies	are	looking	self-service	

BI	as	an	additional	tool.	From	the	interviews	I	can	draw	the	conclusion	that	companies	are	

not	likely	to	replace	traditional	BI	tool	with	a	self-service	one.	Self-Service	BI	is	not	a	tool	for	

providing	management	reporting,	it	is	more	likely	to	give	a	tool	for	people	within	the	

company,	who	would	like	to	investigating	issues	or	opportunities	behind	the	numbers.	This	
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kind	of	functionality	does	not	need	a	high	IT	background,	it	is	easy	to	use,	and	fast	to	get	

some	insights.	It	is	more	discovery	than	reporting,	that	is	the	reason	why	people	nowadays	

used	to	refer	to	self-service	functionality	as	data	discovery.	

	 The	participants	agreed	on	that	people	are	interpreting	Big	Data	in	different	ways.	

Everyone	have	heard	something	about	it,	but	it	is	quite	rare	when	someone	has	a	clear	

overall	knowledge	about	the	whole	phenomenon.	Most	of	people	have	fragment	of	

information	about	it	and	they	are	handling	the	whole	term	accordingly	to	this	knowledge.	

For	instance,	if	somebody	heard	about	social	media	data,	then	for	him	or	her	Big	Data	

means	this.	An	other	person	heard	about	Big	Data	is	unstructured	and	has	huge	volume,	

then	he	or	she	sees	a	database	with	big	amount	of	data	pool,	and	he	or	she	thinks	it	is	Big	

Data.	This	is	a	huge	issue,	because	if	people	have	not	enough	knowledge	about	the	term,	

maybe	they	do	not	even	think	about	how	can	they	use	it	in	their	business	environment.	

Other	factor	is	that	Big	Data	is	not	containing	interesting	data	for	every	company.	It	is	really	

important	to	add,	that	usefulness	of	Big	Data	highly	depends	on	the	portfolio	of	the	target	

company.	Not	every	market	can	acquire	relevant	information	by	using	Big	Data.	Many	

companies	are	looking	at	Big	Data	as	a	prestige.	They	heard	about	it	as	an	emerging	IT	

phenomenon,	and	as	it	is	an	IT	term,	they	are	scared	about	missing	something	if	they	are	

not	starting	to	use	it	within	their	company.	But	this	attitude	can	be	really	harmful	according	

to	the	opinion	of	the	interview	participants.	One	of	the	interviewees	highlighted	that	

companies	should	see	at	Big	Data	as	a	point	of	view,	that	can	be	built	into	the	processes	of	

the	company.	But	it	is	highly	recommended	to	analyze,	what	kind	of	benefits	can	be	earned	

from	using	it.	If	we	are	talking	about	customer	intelligence	and	we	would	like	to	gather	

customer	responses	from	social	media,	then	first	we	need	to	analyze	the	services	or	

products	of	the	company.	For	gathering	useful	information	from	social	web,	the	company	

needs	a	certain	amount	of	customers.	Collecting	data	from	social	web	is	not	representative,	

because	there	are	some	age	groups,	who	are	not	using	the	social	media,	or	if	they	are	even	

there	but	maybe	they	are	not	use	it	actively.	So	as	a	first	step	it	is	recommended	to	

determine	the	target	groups	and	make	sure	that	they	are	using	social	media,	moreover	they	

are	active	on	it.	If	the	company	diagnosed	that	conditions	were	met	and	the	company	can	
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acquire	relevant	information	from	the	customer’s	behavior	on	social	media,	then	it	is	

reasonable	to	think	about	to	implement	a	customer	intelligence	service.		

	 But	implementation	and	exploiting	is	an	other	thing.	From	the	interviews	I	would	like	

to	emphasize	that	using	Big	Data	needs	an	other	business	perspective	as	companies	used	

before	related	to	databases	or	data	warehouses.	People	who	are	analyzing	the	data	need	to	

apply	a	new	way	of	thinking.	Data	from	social	media	requires	a	more	subjective	handling	of	

the	data.	Of	course	it	has	to	be	rules	but	they	should	exist	not	the	same	way	as	a	

transactional	database	or	a	data	warehouse.	Social	media	data	is	different	from	financial	

data	not	just	in	form	but	in	logic	as	well.	Mostly	it	can	be	used	for	market	research	and	

strategy	making,	so	it	is	recommended	to	working	on	the	strategy	of	the	analysis	with	

experts	of	these	specializations.	

	 Organizing	these	thoughts,	it	can	be	said	that	Big	Data	is	more	for	big	companies.	It	

also	costly	to	implement	a	system	based	on	Big	Data	sources,	and	for	small	companies	it	is	

harder	to	provide	enough	benefits	for	making	this	investment.	With	the	time,	when	price	of	

a	Big	Data	implementation	starts	to	drop	off,	then	it	can	be	more	suitable	for	smaller	

companies	as	an	additional	tool	as	well.	

	 We	also	discuss	about	cloud	BI	during	the	interviews.	The	opinion	of	the	participant	

was	really	similar	towards	to	this	topic.	Because	of	most	big	companies	implemented	on-

premise	BI	solutions	before,	it	is	quite	hard	to	determine	the	target	audience	of	this	

platform.	If	a	company	implemented	BI	with	an	own	set	of	hardware	and	license,	it	is	not	

worth	for	them	to	change	for	a	cloud	one.	Cloud	BI	can	be	more	suitable	opportunity	for	

smaller	businesses	because	they	can	spare	the	costs	of	hardware	and	maintenance	by	

buying	a	cloud	license.	It	can	be	a	cheaper	solution	for	them	if	they	are	not	scaring	for	

uploading	their	own	business	data	to	the	cloud.		One	of	the	interviewees	mentioned	an	

interesting	option	that	can	be	also	suitable	for	bigger	companies	who	have	already	an	on-

premise	Business	Intelligence	as	well.	Cloud	BI	for	them	could	work	as	a	reporting	tool	on	

what	they	can	share	information	with	their	customers	online.	The	customers	could	get	

reports	about	their	data	related	to	the	company.	It	can	be	a	good	choice	for	

telecommunication	companies	for	example.	He	also	mentioned	that	already	existing	that	

kind	of	license	strategies	with	which	this	idea	could	work	in	practice	as	well.	
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5.3.2. Trust	

	 Grounded	on	the	interviews	I	identified	trust	as	a	second	factor	that	can	affect	to	

data	quality	issues	at	a	BI	system.	From	the	processing	of	the	interviews	I	would	say	that	

trust	towards	the	systems	highly	affected	by	the	project	management	processes	of	the	

implementation.	The	interviewees	emphasized	that	trust	towards	can	be	earned	or	lost	

during	the	process	of	the	implementation.	Analyzing	trust	towards	the	Business	Intelligence	

is	pointless,	because	it	is	a	general	software	and	the	values	that	can	be	produced	for	the	

company	will	be	generated	during	the	implementation.	Trust	can	be	measured	towards	the	

implemented	BI	not	toward	the	Business	Intelligence	software	itself.	

	 On	one	hand	trust	depends	on	the	developers’	attitude	and	the	relationship	

between	the	supplier	and	the	customer.	If	the	attitude	of	the	developers	is	not	proactive	

and	motivated,	then	most	of	times	the	outcome	will	not	be	satisfying.	During	a	BI	

implementation	project	on	the	supplier	side	the	developers	need	to	assess	the	needs	of	the	

customer	company.	They	need	to	create	a	proper	plan	for	what	the	customer	would	like	to	

see	in	the	BI	system	and	how	they	can	gather	and	prepare	all	the	data	to	ensure	this	goal.	If	

they	are	not	really	care	about	the	customer	needs,	they	just	want	to	follow	the	scope	and	

execute	the	necessary	steps	to	implement	the	system,	then	the	data	quality	will	not	match	

with	the	expectation	of	the	customer.	But	on	the	other	side	the	customer	also	need	to	be	

motivated	and	open	minded	to	ensure	the	best	possible	outcome	of	the	project.	If	the	

relationship	between	the	two	sides	is	not	good	enough,	they	might	not	work	effectively	

enough	and	that	can	result	an	attitude	that	affect	on	the	quality	and	the	usage	of	the	

finished	subjects	of	the	BI	system.	

	 On	the	other	hand,	the	customer	company	have	to	be	interested	in	to	drive	a	

successful	project	as	well.	If	they	are	not	communicating	the	needs	well	enough,	then	they	

might	get	a	system	that	not	even	close	to	their	expectations.	The	IT	of	the	customer	

company	need	to	be	the	base	of	the	BI	project	within	their	corporation,	else	it	will	be	hard	

to	affect	the	users	to	use	the	new	system	instead	of	the	older	processes.	One	of	the	

participants	mentioned	that	it	is	a	common	problem	that	users	on	the	customer	side	are	not	

interested	in	to	change	the	old	processes	and	the	usage	of	the	new	system	is	alarmingly	
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low.	It	is	the	task	of	the	customer	to	convince	the	users	that	using	a	BI	tool	can	support	their	

work	and	make	sure	that	there	is	a	wide	range	of	benefits	if	they	are	changing	the	way	of	

their	work	with	help	of	Business	Intelligence.	If	the	users	believe	that	will	help	in	their	all-

day	tasks,	then	they	are	likely	to	invest	time	and	energy	to	learn	and	use	the	new	method.	

	 An	other	mentioned	problem	that	if	there	is	arguing	about	what	the	correct	

numbers	are	as	a	result	of	a	BI	report.	It	used	to	happen	quite	often	because	companies	

have	many	different	methods	to	calculate	a	final	number.	It	can	be	various	by	department	

within	the	company	and	really	often	they	are	using	corrections	out	of	the	source	systems.	If	

they	are	working	this	way,	that	can	cause	misunderstandings	because	these	corrections	are	

not	accessible	in	any	data	sources.	They	add	these	corrections	mostly	manually,	and	it	is	

hard	to	recreate	that	within	ETL	processes.	That	give	data	quality	problems,	but	it	is	

important	to	find	a	solution	for	this	with	the	help	of	the	customer,	in	order	to	find	a	method	

that	is	acceptable	for	them	and	not	decreases	the	trust	towards	the	system.		

	 The	last	major	issue	about	trust	is,	when	there	is	an	error	in	the	system.	It	is	really	

important	from	the	side	of	the	developers	to	repair	all	the	errors	when	it	is	possible	because	

it	is	mostly	a	sensitive	topic,	and	it	has	a	great	affection	for	the	relationship.	If	the	

communication	and	time	of	these	repairs	are	not	well	enough,	it	can	generate	a	quick	trust	

loss,	what	can	affect	really	much	on	the	trust	towards	the	Business	Intelligence	system.	

		

5.3.3. Data	Validity	

	 The	third	factor	I	created	from	the	interview	results	called	data	validity.	From	the	

experience	of	the	interviews	I	discovered	that	data	validity	has	a	huge	effect	on	data	quality.	

Bigger	companies	mostly	need	a	validated	data	warehouse	to	maintain	the	data	behind	the	

business	processes.	For	a	BI	implementation	it	is	also	really	important	to	have	validated	data	

sources	as	well,	because	from	not	valid	data	it	is	not	make	sense	to	create	management	

reports.		

	 Data	validity	sounds	obvious	but	in	a	big	company	with	more	divided	departments	it	

is	hard	to	achieve	that	all	of	the	data	will	be	correct	and	validated.	If	a	company	decided	to	

implement	a	Business	Intelligence	solution,	they	must	make	their	data	valid	before.	As	I	

mentioned	during	the	previous	factor,	trust	in	the	direction	of	BI	is	indispensable,	but	
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without	correct	numbers	the	trust	can	fall	really	quick.	To	avoid	this	situation	a	BI	system,	

need	to	be	based	on	correct	and	accepted	data.		

	 Sum	up	data	validity	can	be	described	as	the	data	quality	and	the	processes	of	the	

source	systems.	In	order	to	ensure	data	validity,	the	source	data	and	the	final	BI	reports	

need	to	be	go	under	a	more	level	validation	process.	It	is	important	that	this	validating	

process	has	to	happen	by	the	customer	and	developers	as	well.	If	all	the	two	sides	are	

involved	the	quality	validating	process,	it	can	boost	the	efficiency	of	the	outcome.	This	

validation	process	has	to	be	thorough	and	deep.	But	it	is	important	to	note	that	a	pre-

validation	at	the	beginning	of	the	implementation	is	not	enough.	

	 From	the	experience	of	my	interviewees	I	find	it	important	to	mention	that	the	data	

and	the	logic	behind	can	change.	Because	of	this	fact	it	is	especially	important	to	make	

revisions	because	a	change	in	the	data	or	the	logic	can	make	the	whole	outcome	wrong.	It	

can	be	also	misleading	because	the	reports	were	good	and	well-checked,	so	the	users	have	

trust	in	the	outcome	and	they	use	it	as	a	hundred	percent	correct	result.	To	avoiding	this	

the	company	should	schedule	revision	from	to	time	and	make	sure	that	the	numbers	are	

still	correct.	

	 If	the	logic	behind	the	correction	changed	that	also	have	a	huge	effect	on	the	

outcome.	Mostly	the	logic	changes	when	some	processes	are	changing	in	the	operation	of	

the	company.	If	this	happens	it	is	important	to	keep	in	mind	that	what	report	can	be	

affected	and	implement	the	changes	behind	the	reports.	

	 It	is	a	lot	of	effort	to	generate	valid	data	if	the	company	uses	a	wide	variety	of	

systems,	but	this	step	cannot	be	skipped	and	it	can	bring	a	huge	boost	in	efficiency	for	the	

customer.	At	an	average	Data	Warehouse	implementation	project	this	step	is	one	of	the	

most	important	and	time	consuming	task,	but	eventually	this	was	one	of	the	main	reason,	

why	a	company	decided	to	introduce	a	Data	Warehouse	within	the	company.	

When	we	are	started	to	talk	about	the	correlations	between	Big	Data	and	data	validity	with	

the	participants,	I	noticed	that	they	are	a	bit	confused	about	how	to	validate	that	kind	of	

external	data.	Their	fears	were	the	velocity	of	changing	the	data	and	the	logic	behind	it.	

	 Their	opinions	were,	there	is	not	a	common	accepted	logic	behind	the	data	flow	and	

there	cannot	be	checked	like	financial	results.	You	just	cannot	give	a	combination	of	
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attributes	that	has	to	be	equal	for	the	test	numbers.	It	is	just	a	whole	another	dimension.	

Evaluating	data	in	this	case	is	an	other	process	and	needs	to	be	involved	big	data	or	market	

research	experts.	In	this	case	there	need	to	be	logical	validity	often	and	it	needs	a	different	

attitude	towards	the	data.	This	kind	of	data	is	way	more	abstract	than	financial	or	statistical	

numbers	or	KPIs,	it	needs	a	different	point	view	and	specific	experience	to	ensure	the	data.	I	

mentioned	before	that	the	policies	are	continuously	changing	and	it	can	also	change	from	

day	to	day	that	what	kind	of	data	is	accessible	from	social	media.	It	is	a	risk	as	well,	but	as	

the	interviewees	said	this	kind	of	data	is	not	the	same	as	transactional	data,	so	it	is	not	

necessary	in	this	case	to	generate	an	exact	number,	it	is	more	about	discovering	with	the	

help	of	a	rich	and	deep	data	pool.	

5.3.4. Data	Sources	

	 In	a	Business	Intelligence	tool	the	users	can	browse	reports	that	are	relying	on	

different	data	sources.	In	the	reports	the	opportunity	is	given	to	use	internal	and	external	

data	at	the	same	time,	or	just	creating	report	from	different	internal	systems	in	one	place.	

That	is	a	huge	advantage	next	to	the	BI	that	it	can	connect	the	different	systems	on	one	

place.	It	can	act	like	bridge	between	the	different	systems	that	the	company	is	using.	

	 According	to	the	experience	of	the	interview	participants,	BI	systems	mostly	use	

internal	data	sources.	But	it	does	not	mean	that	it	cannot	occur	any	issue	related	to	the	data	

sources.	As	I	mentioned	before	Business	Intelligence	is	mostly	built	over	a	valid	data	

warehouse.	But	the	data	warehouse	is	also	need	data	sources.	This	data	can	come	from	

different	type	of	systems	and	in	different	file	types.	For	creating	reports	from	that	the	

developers	have	to	merge	these	data	sources	and	for	doing	that	they	need	connection	

points.	That	could	be	an	issue	related	to	data	quality	if	these	data	sources	cannot	be	

matched	easily.	

	 That	occurs	sometimes	and	it	can	cause	problems	for	the	developer	team.	If	the	

connection	between	two	systems	is	not	obvious	then	the	developers	have	to	solve	

somehow	to	merge	data	without	any	information	loss.	Sometimes	it	is	possible,	but	

sometimes	there	can	be	logical	barriers.	For	example,	if	the	data	in	the	different	systems	are	

in	different	format,	or	in	different	aggregation	level.	In	these	cases,	there	can	be	some	
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information	loss	that	can	cause	negatively	of	the	users.	Internal	data	represents	mostly	

financial	data	and	it	can	be	collected	from	the	other	systems	of	the	company.	

If	a	company	decides	to	use	external	data	to	enhance	their	reporting,	they	can	do	it	in	

different	ways.	Other	companies’	internal	data	that	correlates	with	their	portfolio	is	mostly	

not	public.	Data	wealth	represents	a	high	value	and	it	confidential.	The	reason	of	this	that	

they	do	not	want	to	provide	business	advantage	for	their	competitors,	obviously	every	

company	would	like	to	use	their	own	data	to	generate	advantage	for	their	own	company.	

But	public	data	can	be	used	by	everyone.	So	if	a	company	would	like	to	add	an	external	data	

source,	they	have	two	major	choices.	

	 There	are	companies	who	are	collecting,	analyzing	and	selling	aggregated	data,	and	

companies	can	buy	this	kind	of	data	as	a	first	choice	to	broaden	their	data	sources.		If	these	

companies	are	offering	useful	data	then	it	can	be	a	good	decision	for	the	company	to	invest	

in	it	because	it	can	be	a	prepared	data	set,	and	the	company	do	not	have	to	work	with	raw	

data.	These	data	selling	companies	are	mostly	collecting	their	data	from	Big	Data	as	using	

the	public	area	of	the	internet.	

	 But	as	a	second	choice	for	broaden	the	variety	of	data	sources,	the	company	can	also	

gather	data	from	Big	Data	for	their	own.	In	this	case	they	do	it	individually,	so	they	need	

software,	hardware,	methods	and	experts	in	order	to	achieve	the	satisfied	outcome.	This	

kind	of	data	acts	different	as	traditional	structured	data,	but	as	I	mentioned	before	with	the	

appropriate	skills	it	can	be	used	to	provide	useful	information	for	the	company.	It	is	really	

important	to	add,	that	this	kind	of	data	highly	depends	on	the	portfolio	of	the	company.	If	

they	are	using	sensor	data,	that	can	be	more	structured,	but	if	they	would	like	to	collect	

personal	data	for	customer	intelligence,	it	mostly	useful	for	market	research	and	strategy	

planning.	

	 Based	on	the	interviews	I	would	like	to	emphasize	an	other	option	as	well.	If	the	

company	is	not	using	data	warehouse,	then	the	variety	and	velocity	of	data	source	can	be	

high.	In	this	case	it	is	recommended	to	use	a	self-service	BI	tool,	because	it	can	use	a	wider	

range	of	data	sources	than	traditional	BI	tools.	If	the	main	data	source	is	an	excel	sheet	or	a	

smaller	database,	or	both,	then	self-service	BI	can	provide	all	the	necessary	functionality	

with	high	mobility.	In	a	company	where	there	is	no	data	warehouse	mostly	not	interested	in	
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static	reporting,	so	self-service	Business	Intelligence	is	an	excellent	tool	for	them	for	

boosting	the	efficiency	and	create	reports.	

5.4. Future	Opportunities	

	 At	the	final	step	of	the	interviews	I	was	curious	about	the	opinions	of	the	

participants,	what	they	think	about	the	short-term	future	opportunities	that	Business	

Intelligence	can	provide.	What	are	they	think	about	where	the	trends	are	heading	and	what	

functionalities	can	be	added	into	the	BI	portfolio	in	the	following	years?	

	 They	mentioned	first	that	they	are	expecting	a	big	improvement	in	the	area	of	

predictive	analytics.	There	are	some	functionalities	right	now	for	making	trends	that	are	

trying	to	estimate	the	future	values	based	on	the	past,	but	these	functions	are	quite	

rudimentary.	They	were	accepting	that	can	be	an	extremely	useful	function	for	almost	all	

the	companies	that	are	using	Business	Intelligence.	Who	would	not	want	to	know,	what	can	

he	or	she	expect	in	the	short	future?	If	predictive	analytics	can	provide	mostly	trustful	and	

detailed	forecasts,	then	BI	could	get	a	really	attractive	feature	that	can	convince	skeptics	to	

implement	BI	as	well.	It	could	be	good	for	the	users,	the	companies	and	the	software	

developers	as	well.	

	 Another	direction	that	they	are	expecting	to	get	a	bigger	emphasis	that	the	

interactivity	and	simplicity.	These	two	are	buzzwords	and	there	were	a	lot	of	functions	that	

were	intended	to	represent	these.	I	mean	self	service	BI	was	come	with	the	thoughts	of	

simplicity.	It	was	intended	to	give	non-IT	users	the	opportunity	to	generate	themselves	

reports	without	any	IT	skills	with	a	short	learning.	And	there	is	Mobile	BI	that	provides	the	

opportunity	to	check	BI	reports	and	dashboards	on	handheld	devices.	Mobility	is	a	basic	

attribution	of	life	nowadays	and	they	were	sure	about	BI	will	improve	in	this	during	the	

following	years.	

	 Interactivity	can	be	interpreting	in	more	ways.	One	way	is,	if	we	are	look	at	the	data	

sources.	If	BI	could	handle	multimedia	data	sources	with	audio	files,	pictures,	videos	

somehow,	it	would	give	it	a	really	futuristic	shape	and	it	can	widen	the	potential	users.	The	

technology	needs	to	improve	to	achieve	that,	but	maybe	it	could	be	the	future	of	the	BI.	

Other	way	is	to	control	the	BI	with	multimedia.	Operation	systems,	phones	are	able	to	

communicate	users	in	voice.	If	you	are	able	to	speak	to	your	phone,	why	could	not	do	the	
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same	with	the	BI	portal?	Voice	based	BI	can	lift	the	customer	experience	on	a	whole	another	

level.	You	do	not	need	to	touch	anything,	you	can	just	communicate	with	BI	in	talk,	and	it	

can	act	like	a	colleague	of	yours.	It	can	provide	a	new	way	of	using	that	can	also	spare	time	

for	the	manager	and	boost	the	interactivity.	

	 The	last	thing	from	the	future	opportunities	that	the	participants	mentioned	that	BI	

can	work	in	the	future	as	an	embedded	tool	as	well.	Maybe	it	would	make	sense	to	create	

additional	features	that	are	providing	embedding	functionality	for	the	finished	reports	and	

dashboards.	It	can	be	also	a	useful	added	value,	because	it	could	provide	for	the	company	to	

embed	a	report	into	the	web	portal,	or	any	site	on	the	internet.	I	find	it	also	an	interesting	

idea,	and	I	would	be	curious	how	embedded	BI	can	work	in	the	practice.	

6. Discussion	
	 Based	on	the	analysis	of	the	findings	I	would	like	to	discuss	the	factors	that	are	

causing	data	quality	issues	during	BI	projects,	and	as	it	is	part	of	the	research	question,	I	

would	like	to	collect	ideas	about	how	it	is	possible	to	avoid	them.	

	 First	off	the	most	conspicuous	weakness	of	my	analysis	is	that	there	are	not	included	

any	statistical	data.	I	was	thinking	much	about	how	can	I	measure	attributes	that	are	

correlating	with	the	research	question,	but	I	met	more	difficulties.	On	one	hand	a	

quantitative	data	collection	method	would	be	quite	challenging	because	the	target	audience	

of	my	questions	is	a	tight	crowd.	For	the	questions	that	I	can	ask	about	Business	

Intelligence,	data	source,	data	quality,	cannot	be	answered	by	people	who	has	not	any	

experience	in	IT	and	with	these	terms	and	tools.	Due	to	this	fact,	that	people	I	can	ask	that	

are	working	in	the	IT	industry,	and	people	who	have	relevant	on	topic,	they	are	working	on	

higher	level	within	the	companies.	

For	analyzing	survey	results	and	create	relevant	statistical	calculations	I	would	need	

a	decent	data	pool	with	a	number	of	survey	participant	between	50	and	100.	People	in	

these	positions	are	not	likely	to	sit	down	and	fill	a	survey,	moreover	they	do	not	have	time	

for	doing	that.	I	might	convince	couple	of	them	but	it	would	have	been	impossible	to	find	

more	than	fifty	IT	managers	who	are	willing	to	fill	a	survey	about	this	topic.	

The	other	reason	was,	because	of	decided	to	make	interviews	instead	of	surveys,	that	I	

would	like	to	gather	more	detailed	information	about	the	IT	managers’	opinion.	I	assumed	
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that	they	have	an	overall	understanding	about	the	topic	and	using	their	experience	I	can	get	

a	more	relevant	and	complex	answer	about	the	reasons	of	data	quality	issues	in	analytics	

area.	

	 As	I	mentioned	in	the	analysis	chapter	of	paper	I	identified	four	major	factors	from	

the	interview,	what	can	be	the	reasons	of	the	issue,	and	what	can	be	interpreted	as	the	

most	important	process	during	a	BI	adoption	project	that	affect	to	data	quality	as	a	result.	

	 Business	Use	as	a	first	factor	had	the	most	mentions	during	the	interviews	and	I	also	

rate	it	as	the	most	important	factor.	From	the	analysis	it	is	revealed	that	most	companies	

have	issues	with	data	quality	because	of	their	way	of	operation	is	not	data	centric	and	they	

define	their	data	generating	business	processes	not	well	enough.	Most	of	the	big	companies	

has	data	warehouse	and	Business	Intelligence	now	within	their	enterprise,	but	sometimes	

the	reports	are	not	satisfying	their	information	hunger.	It	can	be	because	they	define	their	

reports	wrong,	or	these	reports	are	building	of	invalid	data.	There	are	many	of	reports	

within	the	company	that	are	not	being	used,	and	it	was	just	created	needlessly.	Most	of	the	

companies	are	not	aware	of	what	is	the	core	functionality	of	a	BI	tool,	and	how	they	can	

exploit	it	the	best	way.	Instead	of	creating	static	reports	for	satisfying	the	information	need	

of	the	management,	more	companies	are	creating	operative,	more	detailed	reports	in	BI.	If	

a	company	is	using	a	traditional	BI	tool,	I	think	the	quality	issue	could	be	resolvable	if	they	

defined	their	reports	more	conscious.	

	 If	they	are	looking	for	a	tool	to	serve	operational	report	need,	then	they	should	think	

in	a	self-service	Business	Intelligence	tool	for	this	purpose.	It	is	more	flexible	and	can	work	

with	several	various	data	sources.	It	is	not	intended	to	provide	static	reporting,	moreover	it	

can	be	used	as	a	data	discovery	tool	that	can	support	ad-hoc	reporting	as	well.	The	trend	is	

that	companies	are	more	likely	thinking	of	adopting	the	self-service	functionality	as	well,	for	

provide	their	workers	a	handy	tool	for	creating	ad-hoc	visualizations,	and	to	support	data	

discovery	within	the	company.	

	 Related	to	the	business	use	factor,	I	wrote	about	Big	Data	as	well.	From	the	

interview	data	I	mentioned	that	nowadays	Big	Data	is	a	prestige	for	companies.	It	is	a	

buzzword	and	lately	big	companies	are	scaring	about	falling	down	if	they	are	not	

implementing	the	newest	popular	technological	improvements.	Because	of	this,	it	can	lead	
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to	issues	in	data	quality	as	well.	Important	to	add,	that	Big	Data	can	contain	very	useful	

information,	but	not	for	every	company.	It	is	highly	depending	on	the	market	and	the	

portfolio	of	the	customer.	It	is	recommended	in	the	private	sector,	because	for	public	

companies	it	may	not	provide	useful	information.	But	for	the	private	sector	it	is	also	an	

important	condition	what	is	the	business	scope	of	the	company.	If	there	can	be	used	

sensors,	then	adopting	big	data	can	help	in	efficiency	a	lot.	Or	if	they	are	offering	a	product	

or	service	that	can	affect	a	huge	quantity	of	people,	then	a	customer	intelligence	direction	

of	big	data	can	be	also	recommended	to	use.	If	the	target	audience	is	active	on	social	media,	

with	the	help	of	that	kind	of	Big	Data	technology,	it	can	help	in	customer	relationship,	

business	strategy	planning,	if	the	company	has	information	about	the	opinion	of	the	mass	

related	to	their	product	of	service.		

	 Sum	up	the	factor	of	business	use,	it	can	affect	data	quality	issues	within	the	

enterprise’s	BI	systems,	if	the	company	do	not	pay	enough	attention	for	their	internal	data	

strategy,	and	if	they	are	not	using	their	data	wealth	and	reporting	software	thoughtfully.	

Trust	is	manifested	as	a	psychological	factor	towards	Business	Intelligence.	This	trust	

emphasizes	more	the	trust	towards	the	adoption	project	and	not	towards	the	BI	tool	itself.	

Trust	is	not	directly	a	data	quality	issue,	but	it	plays	an	important	role	in	the	acceptance	of	

the	new	system.	Trust	towards	the	system	and	the	data	starts	with	the	user.	First	the	

company	has	to	convince	the	users	that	the	new	tool	will	help	them	in	their	work.	If	they	are	

not	believing	that	it	supports	their	work	and	can	spare	time	and	effort	for	them,	they	would	

not	take	any	steps	in	the	direction	of	the	new	system	and	they	will	use	their	old	processes	in	

order	to	produce	the	required	numbers.	

	 Earning	trust	is	a	key	element	of	an	adoption	project.	Trust	based	on	the	relationship	

of	the	supplier	and	the	customer	in	an	implementation	project.	If	the	attitude	of	the	

developers	and	the	customer	is	also	proactive,	then	the	trust	towards	the	adoption	and	the	

outcome	would	not	be	an	issue.	If	the	developers	are	involving	the	IT	of	the	customer	side	

in	the	developing	process,	they	communicate,	working	on	the	errors	quickly	then	the	

outcome	will	be	satisfying.	

	 The	last	two	factors	that	I	identified,	data	validity	and	data	sources,	has	more	impact	

directly	on	data	quality	and	the	interviews	make	it	clear	for	me	that	the	most	dangerous	
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part	are	these	factors	for	avoiding	data	quality	issues.	The	first	two	factor	business	use	and	

trust	have	indirect	effect	on	these	two,	because	without	a	proper	business	idea	of	using	the	

tool,	and	without	trust	towards	the	developer	team,	a	totally	valid	system	that	relied	on	

relevant	data	sources	could	not	meet	the	customer	needs.	

	 Data	validity	is	one	of	the	most	important	task	that	must	be	fulfilled	before	the	

actual	Business	Intelligence	implementation	is	about	the	begin.	It	is	obvious	if	the	BI	was	

using	invalid	data	then	the	results	would	not	be	correct.	Some	companies	have	valid	data	

warehouses,	but	most	of	the	time	a	BI	adoption	project	connect	to	a	data	warehouse	

implementation	or	at	least	a	revision	of	the	data	quality.	Data	quality	validation	is	a	top	

priority	interest	of	the	company	and	the	developers	as	well.	It	can	ensure	that	the	outcomes	

are	verifiable.	There	is	a	lot	of	effort	to	generate	valid	data	but	the	data	quality	has	to	be	

maintained.	As	I	mentioned	in	the	literature	that	Eckerson	(2002)	wrote	about	2%	of	the	

data	in	a	transactional	table	become	obsolete	in	every	month,	so	a	continuous	revision	of	

the	data	quality	remains	an	important	part	of	ensuring	data	quality	for	longer	term.		

	 Until	now	I	was	talking	about	only	internal	data,	but	the	situation	is	more	complex	if	

the	company	uses	external	data	as	well	for	their	reporting.	Mostly	the	company	has	no	

control	over	external	data,	so	it	can	change	time	over	time,	that	can	affect	to	outcomes	and	

the	calculation	rules	and	logic	as	well.	These	data	revisions	and	checks	has	to	get	a	bigger	

emphasis,	if	the	company	using	external	data	for	their	calculations.	

	 For	ensuring	data	quality	of	a	Big	Data	source	is	a	more	complex	term.	As	I	

mentioned	Big	Data	needs	another	point	of	view,	and	validating	it	needs	involving	experts.	

Outcome	of	Big	Data	cannot	be	checked	by	matching	two	numbers	until	they	become	equal,	

it	is	a	more	abstract	data	pool.	To	ensure	the	quality	of	this	kind	of	data	the	company	needs	

market	researchers,	because	they	have	the	knowledge	to	decide	that	the	data	looks	real,	or	

there	must	be	some	errors	during	the	process.	

	 The	factors	data	sources	and	data	validity	are	mutually	affecting	each	other.	Data	

validity	depends	on	the	data	quality	of	a	data	source	and	choosing	a	data	source	can	be	also	

affected	by	where	can	be	found	the	valid	information	in	the	valid	form.	

	 Data	sources	is	the	factor	that	almost	everybody	would	say	if	someone	ask	about	

attributes	affecting	data	quality.	Business	Intelligence	mostly	relies	on	internal	data.	BI	is	
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intended	to	visualize	mostly	for	financial	or	other	business	related	measures.	This	kind	of	

data	mostly	can	be	located	within	the	various	systems	of	the	company.	As	I	mentioned	

during	the	literature	review,	this	data	used	to	be	loaded	by	ETL	processes	into	the	BI	tables	

and	will	be	visualized	there.	But	the	problem	can	be	occurred	when	not	only	internal	data	

sources	are	affected.	My	interviewees	mentioned	a	really	common	external	data	that	

cannot	be	located	in	any	systems:	financial	correction	data.	When	there	is	a	change	within	

the	company	processes	because	of	strategic	change	or	regulation	change,	then	most	

company	does	not	hire	developers	to	conduct	these	change	into	the	data	transformation	

logic,	instead	of	this	they	are	start	to	making	correction	excels	and	adding	manual	processes	

into	the	automated	ones,	what	corrupts	the	data	source	validity.	

	 If	a	company	decided	to	use	self-service	BI	tool	for	reporting,	then	it	is	important	to	

add	that	can	bring	the	capability	to	use	excel	files	as	data	source.	It	gives	way	more	

flexibility	but	as	I	wrote	before,	self-service	BI	intended	to	provide	another	functionality	

than	traditional	BI	tools.	

	 At	the	final	part	of	the	analysis	I	wrote	about	the	future	opportunities	that	

interviewees	touched	as	a	potential	direction	for	Business	Intelligence	and	analytics	market.	

In	this	part	they	mentioned	the	improvement	of	predictive	analytics,	multimedia	data	

sources	and	voice	based	BI	as	a	direction	of	development	for	the	market	and	the	tools	in	

short	or	long-term.	

	 In	my	opinion,	if	the	developers	and	the	IT	and	management	of	the	customer	side	

were	paying	attention	for	the	listed	factors,	then	data	quality	would	not	be	an	issue	for	a	

company	related	to	their	Business	Intelligence	or	analytics	system.	They	should	care	about	

the	business	side	of	the	adoption,	and	standing	expectations	that	a	BI	tool	with	the	

underlying	architecture	will	be	able	to	serve.	They	should	care	about	the	trust	towards	the	

system	within	the	company,	and	build	the	best	possible	relationship	between	the	supplier	

of	the	tool	and	the	company.	Moreover,	they	should	focus	on	data	validity	for	internal	and	

external	data	as	well,	and	providing	valid	and	often	revisioned	data	sources	in	order	to	

achieve	the	best	possible	data	quality	in	the	outcome.	
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7. Conclusion	
	 During	the	paper	I	was	looking	for	the	factors	that	are	affecting	to	data	quality	

related	to	a	Business	Intelligence	system.	In	order	to	answer	this	question,	I	created	a	

literature	review	that	briefly	summarized	the	areas	that	are	correlating	with	business	

intelligence	and	data	quality.	In	this	section	I	tried	to	introduce	the	important	part	of	BI	and	

I	tried	to	broadcast	a	summarizing	picture	about	the	present	state	of	the	BI	and	data	

analytics	market	by	examining	the	latest	trends.	

	 To	narrow	down	the	research	topic	I	stated	my	research	question	next	to	the	

literature	review:	

“What	factors	can	cause	data	quality	issues	in	a	Business	Intelligence	project	and	how	

can	we	avoid	them?”	

	

	 After	all	I	described	the	methodology	that	used	during	the	paper	from	the	way	of	

analyzing	the	literature,	trough	the	process	of	data	collection	to	the	method	of	analysis	of	

the	data.		

	 As	a	next	step	I	applied	the	former	described	methods	on	the	interview	data	that	I	

collected	and	as	a	result	I	created	4	factors	that	are	correlating	with	my	research	question.	

The	findings	demonstrate	that	what	are	the	most	influential	factors	that	are	affecting	data	

quality	issues	and	I	extract	them	what	these	factors	basically	contains.	

For	further	research	I	would	recommend	to	use	these	factors	in	order	to	create	a	proper	

survey	question	guide	and	gather	statistical	data	to	reveal	the	connection	and	the	weight	of	

the	factors	that	are	affecting	to	each	other.	With	a	statistical	map	it	can	be	easier	to	

determine	what	factors	are	the	most	important,	and	what	should	get	the	biggest	emphasis	

in	order	to	avoid	data	quality	issues.	
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