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Abstract	
Although	the	field	of	OI	theory	has	become	an	increasingly	influential	body	of	research	lately,	scholars	are	

arguing	external	search	is	an	understudied	domain	within	the	field.	This	has	motivated	this	thesis’s	scope,	

which	 is	 focused	on	the	reason	why	some	pharmaceutical	companies	have	a	higher	degree	of	undirected	

external	 search	 for	 innovation.	However,	as	 the	concept	of	DDIR	 is	a	previously	unstudied	phenomenon,	

this	 thesis	 initially	 conceptualizes	 DDIR,	 based	 on	 which	 propositions	 were	 developed	 in	 a	 conceptual	

framework	regarding	the	factors	theoretically	expected	to	affect	organizations	engagement	 in	undirected	

external	search.	Theses	propositions	were	followed	by	a	test	of	relevance	in	a	multiple-case	study	of	LEO	

and	NN,	which	supported	the	propositions	to	various	degrees	and	with	varying	certainty.	Hence,	this	gave	

initial	 insights	into	the	understudied	and	complex	phenomenon	of	DDIR	and	enabled	an	understanding	of	

why	some	organizations	have	a	more	undirected	DDIR.	 In	addition,	 it	 is	providing	a	fundament	additional	

research	 into	 this	 highly	 complex	 phenomenon	 as	 well	 as	 further	 development	 and	 validation	 of	 the	

conceptual	framework.	
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1.	Introduction	
Charles	Darwin	observed	that	it	is	not	always	the	strongest	that	survives,	nor	the	most	intelligent,	but	

the	one	most	responsive	to	change.	This	observation	may	be	related	to	the	pharmaceutical	 industry,	

which	 is	 currently	 experiencing	 a	 lot	 of	 change	 and	 thus	 places	 great	 demands	 on	 the	 ability	 of	

pharmaceutical	companies	to	respond	and	adapt	to	changes.	In	particular,	the	decade	of	the	1990s	is	

considered	 a	 golden	 era	 in	 the	 pharmaceutical	 industry	 that	 yielded	 several	 blockbuster	 drugs,	

boosting	 profits	 in	 the	 pharmaceutical	 sector	 (Munos,	 2009).	 However,	 the	 industry	 is	 now	 facing	

declining	productivity	due	to	industry	challenges,	which	has	forced	many	pharmaceutical	companies	to	

reassess	 their	 R&D	 strategies	 in	 an	 attempt	 to	 reduce	 expenses,	 find	 viable	 options	 to	 substitute	

dwindling	product	pipelines	and	thus	increase	productivity	(Khanna,	2912).	

	

In	adapting	to	the	challenges	of	declining	productivity,	a	common	strategy,	which	 is	well	established	

across	 the	 industry	 and	 adopted	 by	 the	 majority	 of	 innovator	 companies,	 is	 entering	 into	 external	

collaborations	 (Chesbrough,	 2003a).	 In	 the	 past	 decade,	 pharmaceutical	 companies	 have	 come	 to	

accept	 importance	of	 looking	for	 ideas	beyond	organizational	walls	 in	open	innovation	(OI)	models	 if	

they	 are	 to	 continue	 to	 be	 innovative	 (Munos,	 2016).	 Accordingly,	 innovation	 and	 technology	

management	 scholars	 are	 also	 agreeing	 that	 OI	 is	 a	 tool	 that	may	 be	 applied	 to	 solve	 some	 of	 the	

current	R&D	challenges	within	 the	pharmaceutical	 industry	 (Chesbrough,	2003a;	Dahlander	&	Gann,	

2010;	Chesbrough,	Vanhaverbeke,	&	West,	2014).	However,	as	the	research	base	of	OI	has	broadened,	

scholars	 have	 also	 recognised	 that	 the	 definition	 of	 OI	 has	 become	 more	 imprecise	 and	 unclear	

(Wikhamn	&	Wikhamn,	2013),	which	has	 let	 to	 conceptual	ambiguity	 (Dahlander	&	Gann,	2010).	An	

explanation	 for	 this	 conceptual	ambiguity	may	be	 that	OI	 is	 simply	 trying	 to	 capture	a	phenomenon	

that	 is	 more	 heterogeneous	 than	 it	 initially	 appeared	 to	 be.	 OI	 tends	 to	 be	 treated	 as	 a	 very	

homogeneous	panacea,	but	in	reality	it	may	be	a	very	imprecise	umbrella	term	that	is	actually	covering	

a	lot	of	different	phenomena	(Trott	&	Hartmann,	2009).	From	this	point	of	view,	the	inconsistency	of	

the	OI	definition	thus	 indicates	that	there	are	gaps	within	the	OI	theory	that	are	yet	to	be	examined	

before	the	concept	can	be	fully	understood.	Hence,	the	OI	may	benefit	from	more	detailed	research	on	

understudied	branches	within	the	theory.	

	

One	 of	 the	 research	 branches	 within	 OI	 that	 is	 essential	 for	 pharmaceutical	 companies	 to	 fully	

understand	 is	 innovation	 search.	 In	 particular,	 understanding	 the	 process	 of	 searching	 for	 external	
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innovation	is	an	essential	step	in	the	R&D	process,	 laying	the	foundation	for	the	success	or	failure	of	

future	 external	 projects	 (Khanna,	 2912).	 There	 are,	 however,	 still	 gaps	 within	 the	 external	 search	

theory	 that	 are	 understudied	 and	would	benefit	 from	 further	 research.	 This	 is	 also	 suggested	Katila	

(2002),	proposing	that	researchers	know	a	lot	about	a	firm’s	ability	to	search	internally,	whereas	less	is	

known	about	external	search	activities.	This	gap	further	highlighted	in	as	study	by	Purcell	&	McGrath	

(2013),	finding	the	external	search	activity	is	to	be	an	understudied	domain,	but	one	that	is	likely	to	be	

both	 managerially	 important	 and	 rich	 in	 theory	 building	 insights.	 One	 of	 the	 theory	 gaps	 within	

external	 search	 theory	 concerns	 organizations’	 degree	 of	 directionality	 (DDIR).	 More	 specifically,	

research	 it	 yet	 to	 be	 conducted	 on	 the	 factors	 affecting	 pharmaceutical	 companies	 to	 have	 various	

DDIRs	in	external	search	for	 innovation.	Arguably,	this	DDIR	is	 influenced	by	to	dimensions,	with	one	

being	 how	 openly	 external	 search	 problems	 are	 defined	 and	 the	 other	 being	 the	 organizational	

selection	of	external	sources	for	collaborative	networks,	which	 is	 likely	to	affect	the	degree	to	which	

the	external	search	is	based	on	the	bounded	rationality	of	an	organization	(Afuah	&	Tucci,	2012).	

	
Organizations	may	 approach	 external	 search	 in	 various	 ways.	 However,	 investing	 a	 lot	 of	 time	 and	

resources	 in	 search	 outside	 the	 organization	 does	 not	 necessarily	 lead	 to	 relevant	 ideas	 or	 inputs.	

Hence,	it	is	important	that	organizations	consider	how	they	approach	to	external	search,	engage	with	

external	 sources	 and	 utilize	 resources.	 Some	 organizations	 may	 be	 more	 directed,	 using	 external	

search	 to	 solve	 very	 close-ended	 problems	 in	 a	 closed	 collaborative	 network,	 while	 others	may	 be	

more	 undirected,	 using	 external	 search	 to	 expand	 a	 knowledge	 domain	 in	 open	 collaborative	

networks.	Consequently,	different	DDIRs	in	external	search	may	have	vastly	different	 implications,	as	

the	outcome	of	directed	search	is	more	likely	to	be	predictable	and	exploitative,	whereas	undirected	

search	is	 likely	to	be	more	uncertain	and	exploratory	(March,	1991).	Hence,	 initial	understanding	the	

factors	 affecting	 an	 organization’s	 DDIR	 is	 a	 key	 element,	 allowing	 organizations	 to	 take	 more	

deliberate	 strategic	 decisions	 regarding	 their	 external	 search.	 Facilitating	 an	 understanding	 of	 these	

factors	 may	 further	 enable	 subsequent	 research	 into	 the	 potential	 outcome	 of	 various	 DDIRs	 and	

identification	the	most	effective	DDIRs.	

	

Hence,	 the	 aim	 of	 this	 thesis	 is	 to	 examine	 this	 theoretical	 gap	 by	 conceptualising	 DDIR	 and	

determining	 the	 factors	 affecting	 this	 directionality,	 enabling	 pharmaceutical	 companies	 to	 gain	 a	

more	 holistic	 understanding	 of	 external	 search	 activities	 and	 support	 the	 process	 of	 working	

strategically	 with	 external	 search	 for	 innovation.	 The	 purpose	 is	 thus	 to	 examine	 this	 phenomenon	
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with	 the	 lens	 of	 pharmaceutical	 industry,	 using	 a	 multi-case	 analysis	 of	 two	 innovative	 Danish	

pharmaceutical	 companies	 that	 appear	 to	 undertake	 different	 DDIRs	 in	 their	 external	 search	 for	

innovation.	These	companies	are	thus	found	relevant	as	case	companies,	as	they	may	create	a	more	

comprehensive	 understanding	 the	 factors	 that	 drive	 decisions	 in	 regards	 to	 pharmaceutical	

companies’	DDIRs.	

	

1.1.	Research	Question	

Why	do	some	multinational	pharmaceutical	companies	have	a	higher	degree	of	undirected	

external	search	for	innovation?	

	

In	order	to	comprehensively	answer	the	research	question,	the	following	two	sub-questions	have	been	

derived,	with	the	purpose	of	properly	operationalizing	the	problem	statement.	

Sub-question	1:	How	can	degree	of	directionality	in	external	search	for	innovation	be	conceptualized	

and	what	dimensions	of	the	concept	are	essential	understand?	

	

Sub-question	2:	What	are	the	main	factors	affecting	organizations’	degree	of	directionality	in	external	

search	and	how	may	these	factors	cause	organizations	to	be	more	likely	to	engage	in	

undirected	external	search?	

	
1.2.	Thesis	structure	
In	terms	of	structure,	this	thesis	initially	defines	the	methodical	approach	taken.	This	is	followed	by	a	

review	 of	 OI	 and	 external	 search	 literature	 to	 understand	 the	 prior	 theoretical	 contributions	 to	

external	 search	 theory	 and	 identify	 the	 research	 gap	 regarding	 DDIR.	 To	 answer	 the	 thesis	 sub-

question	 1,	 DDIR	 is	 subsequently	 conceptualized.	 Based	 on	 this	 conceptualization,	 an	 exploratory	

conceptual	 framework	 is	 developed	 to	 answer	 sub-question	 2,	 comprising	 propositions	 regarding	

various	factors	theoretically	expected	to	 increase	organizations	probability	of	engaging	 in	undirected	

external	 search.	 Finally,	 the	 conceptual	 framework	 is	 subject	 to	a	 test	of	 relevance	using	 two	cases,	

which	 is	 followed	 by	 a	 conclusion	 of	 the	 thesis	 and	 discussion	 of	 findings.	 This	 structure	 is	 also	

depicted	in	figure	1.	
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1.3.	Scope	and	delimitation	
As	 consequence	of	 the	 thesis	 research	question,	 this	 thesis’s	 conceptual	 framework	 is	 developed	 to	

with	 the	 purpose	 to	 identifying	 the	 factors	 affecting	 the	 DDIR	 of	 multinational	 companies	 in	 the	

pharmaceutical	 industry,	entailing	that	 it	may	not	be	relevant	 to	apply	 the	conceptual	 framework	to	

organizations	 in	 other	 industries	 or	 small	 and	 medium-sized	 enterprises	 (SMEs).	 In	 addition,	 the	

assessment	of	the	conceptual	framework	for	factor	relevance	is	based	on	LEO	Pharma	A/S	(LEO)	and	

Novo	Nordisk	A/S	(NN),	which	are	both	innovator	companies,	entailing	that	the	test	of	relevance	does	

not	support	non-profit	organizations	or	generic	pharmaceutical	companies.	

	

The	 research	 into	 this	 understudied	 and	 highly	 complex	 phenomenon	 has	 further	 resulted	 in	

delamination	 in	 regards	 to	 the	 factors	 included	 in	 the	 conceptual	 framework,	 due	 to	 a	 focus	 on	

building	a	comprehensive	and	parsimonious	framework.	Accordingly,	other	factors	that	are	potentially	

also	 affecting	 organizations	 DDIR	 has	 been	 excluded,	 due	 to	 a	 lack	 of	 relevance	 or	 a	 lack	 of	 clear	

theoretical	basis	for	developing	propositions	regarding	their	affect	on	organizations	DDIR.	
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Moreover,	 the	 thesis	 is	 focussed	on	early	 part	 of	 the	 search	process,	 in	 terms	of	 how	organizations	

define	of	external	 search	problems	and	select	external	 sources	of	 collaborations,	which	affects	 their	

DDIR.	This	thus	constitutes	a	delamination	in	regards	to	the	focus	on	external	search,	as	the	aspect	of	

filtering,	implementing	and	commercializing	inputs	form	external	search	is	not	integrated	in	this	study.	

	

Finally,	the	nature	of	research	question	is	aimed	at	addressing	why	some	multinational	pharmaceutical	

companies	 have	 a	 higher	 degree	 of	 undirected	 external	 search	 for	 innovation.	 This	 is	 due	 to	 the	

objective	of	establishing	initial	insights	into	the	understudied	phenomenon	of	DDIR.	Consequently,	this	

study	 does	 not	 address	 the	 effect	 various	 DDIR	 has	 on	 the	 outcome	 of	 external	 search	 or	 how	

organizations	should	direct	external	search	in	order	for	external	search	to	be	most	successful.	

	

1.4.	Key	concept	
This	section	will	briefly	clarify	relevant	and	frequently	used	concept	of	DDIR,	in	order	for	the	reader	to	

properly	assess	the	arguments	and	analytical	discussions	to	come.	

	

Based	 on	 theoretical	 justifications	 in	 chapter	 4,	 the	 openness	 of	 external	 search	 problems	 and	 the	

selection	 of	 external	 sources	 of	 innovation	 are	 found	 to	 be	 the	 two	 dimensions	 constitute	 an	

organization’s	DDIR.	 In	 regards	 to	 the	 first	dimension,	an	external	 search	problem	varies	 from	being	

close-ended	to	open-ended.	If	a	search	problem	is	close-ended,	it	may	be	related	to	local	search	and	

exploitation,	 whereas	 an	 open-ended	 search	 problem	 may	 be	 related	 to	 distant	 search	 and	

exploration.	 In	regards	to	the	second	dimension,	the	selection	of	external	sources	of	 innovation	may	

vary	from	being	pre-selected	to	self-selected.	Similarly,	pre-selecting	external	sources	may	be	related	

to	 local	 search	 and	 exploitation,	whereas	 allowing	 external	 sources	 to	 self-select	may	 be	 related	 to	

distant	 search	 and	 exploration.	 Accordingly,	 organizations’	 that	 are	 mainly	 defining	 open-ended	

external	search	problems	and	allowing	external	sources	of	innovation	to	self-select	has	a	higher	degree	

of	undirected	external	search.	
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2.	Methodology	
This	methodical	approach	of	this	thesis	is	two-fold,	focusing	on	the	research	onion	and	reliability	and	

validity	of	 this	 thesis.	First,	 the	research	onion,	which	 is	 the	main	 focus	of	 the	methodology	section,	

introduces	 and	 treats	 the	 overall	 methodological	 decisions.	 Second,	 reliability	 and	 validity	 is	

considered	in	order	to	evaluate	these	decisions	and	the	effects	of	these,	thus	critically	reflecting	upon	

the	overall	research	design	and	the	consequential	limitations	it	provides.	

	
2.1.	Research	design	
The	research	design	of	this	thesis	will	be	concentrated	around	the	usage	of	the	research	onion	model	

developed	by	Saunders,	Lewis,	&	Thornhill	(2009).	The	model	is	followed	layer-by-layer,	from	outside	

in,	in	order	to	cover	all	the	different	aspects	of	the	model	and	secure	consistency	and	coherence	in	the	

methodologies	used.	This	also	depicts	 the	 importance	of	 the	 research	onion’s	outer	 layers	 in	driving	

the	 underlying	 layers	 of	 the	 model,	 towards	 the	 choice	 of	 data	 collection	 techniques	 and	 analysis	

procedures	in	the	core	of	the	research	onion.	The	research	onion	model	is	illustrated	in	figure	2.	
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2.2.	Research	philosophies	
According	to	Saunders,	Lewis	and	Thornhill	(2009),	the	adopted	research	paradigm	has	strong	impact	

on	assumptions	and	 the	overall	methodology	used	 in	a	project.	 In	 the	book	by	Saunders,	 Lewis	and	

Thornhill	 (2009),	 positivism,	 realism,	 interpretivism	 and	 pragmatism	 are	 presented	 as	 four	 distinct	

research	paradigms	with	separate	characteristics	in	regard	to	ontology,	epistemology	and	axiology.		

	
Regarding	 choice	 of	 research	 paradigm	 it	 is	 relevant	 to	 initially	 consider	 ontological	 characteristics,	

which	 has	 a	 strong	 impact	 on	 research	 philosophy,	 in	 terms	 of	 knowledge	 development	 and	

assumptions	about	 the	way	 the	world	 is	 viewed.	According	 to	 Saunders,	 Lewis	and	Thornhill	 (2009),	

ontology	considers	the	research	view	upon	the	reality	of	nature	and	is	most	often	divided	in	to	either	

objectivism	 or	 subjectivism.	 Objectivism	 portrays	 reality	 itself	 as	 being	 objective	 and	 entirely	

independent	 of	 social	 actors,	 which	 is	 often	 related	 to	 the	 paradigms	 of	 positivism	 and	 realism,	

however,	to	different	extend.	Subjectivism,	on	the	other	hand,	holds	that	reality	is	socially	constructed	

by	 the	 perceptions	 and	 actions	 of	 the	 social	 actors	 concerned	 with	 its	 existence.	 Interpretivism	 is	

characterized	by	this	subjective	view.	

	

In	 this	 thesis,	 subjective	 views	 play	 an	 essential	 role,	 as	 the	 research	 question	 of	 this	 thesis	 itself	

encourage	 a	 subjective	 approach.	 This	 follows	 the	 interpretivist	 philosophy	 that	 it	 is	 necessary	 to	

explore	the	subjective	meanings	motivating	the	actions	of	social	actors	 in	order	to	understand	these	

actions	(Saunders,	Lewis,	&	Thornhill,	2009).	Social	actors	may	place	many	different	interpretations	on	

the	situations	in	which	they	find	themselves,	which	is	likely	to	affect	their	actions.	It	is	thus	important	

to	 understand	 the	 subjective	 reality	 of	 the	 actors	 that	 are	 being	 studied	 to	 make	 sense	 of	 their	

motives,	actions	and	intentions.	Hence,	viewing	reality	as	a	social	construction	suits	the	purpose	of	this	

thesis.	 In	 addition,	 the	 paradigm	 is	 of	 an	 interpretivistic	 nature	 in	 this	 thesis,	 as	 it	 is	 essential	 to	

consider	perceptions	and	intentions	of	social	actors	regarding	DDIR,	which	is	found	highly	appropriate	

in	the	case	of	organizational	behavior	research	(Saunders,	Lewis,	&	Thornhill,	2009).	

	

However,	having	an	interpretivistic	philosophy	also	raises	some	epistemological	implications	regarding	

the	mere	use	of	 subjective	meanings	as	 acceptable	 knowledge	 (Saunders,	 Lewis,	&	Thornhill,	 2009).	

This	thesis	is	heavily	relayed	on	subjective	meanings	and	thus	applies	different	aspects	to	explain	the	

subjective	perceptions	regarding	DDIR,	which	 is	elaborated	 in	 following	 layers	of	 the	research	onion.	

The	interpretivistic	paradigm	further	suggests	an	axiology	where	the	values	of	the	examiner	influence	
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the	research,	making	the	examiner	part	of	what	is	being	researched.	This	implies	that	the	research	will	

be	subjective	as	the	examiner	cannot	be	separated	form	the	research.	

	
2.3.	Research	approach	
The	 second	 layer	 of	 the	 research	 onion	 concerns	 a	 choice	 of	 a	 deductive	 or	 inductive	 research	

approach	 (Saunders,	 Lewis,	&	Thornhill,	 2009).	According	 to	Saunders,	 Lewis	 and	Thornhill	 (2009),	 a	

topic	 on	 which	 there	 is	 a	 wealth	 of	 literature	 from	 which	 it	 is	 possible	 to	 define	 a	 theoretical	

framework	and	a	hypothesis	lends	itself	more	readily	to	deduction,	whereas	research	into	a	topic	that	

is	new	and	on	which	there	is	little	existing	literature,	it	may	be	more	appropriate	to	work	inductively	

by	generating	data	and	analysing	and	reflecting	upon	what	theoretical	themes	the	data	are	suggesting.	

Based	 on	 the	 following	 arguments,	 this	 thesis	 is	 combining	 an	 inductive	 and	 deductive	 research	

approach,	which	may	often	be	advantageous	in	research	studies	(Saunders,	Lewis,	&	Thornhill,	2009).		

	

First,	 in	 terms	 of	 deduction,	 this	 thesis	 develops	 propositions	 to	 structure	 the	 study	 and	 assess	

phenomenon	 in	 question	 (Saunders,	 Lewis,	 &	 Thornhill,	 2009).	 While	 the	 phenomenon	 itself	 is	

understudied	and	calling	for	an	 inductive	approach,	the	factors	 likely	to	affect	an	organizations	DDIR	

are,	 nevertheless,	 highly	 advanced	 and	well	 established	 concepts	 in	 the	 theory.	 Arguably,	 it	 is	 thus	

sensible	 to	 develop	 propositions	 regarding	 the	 topic	 in	 question,	 based	 on	 initial	 understandings	

developed	 through	 explorative	 interviews	 and	 theoretical	 justifications,	 in	 order	 to	 gain	 a	 clearer	

understanding	of	this	understudied	phenomenon	(Saunders,	Lewis,	&	Thornhill,	2009).		

	

However,	 as	 previously	 mentioned,	 this	 thesis	 combines	 the	 deductive	 approach	 with	 an	 inductive	

approach,	 due	 to	 a	 lack	 of	 theory	 in	 regards	 to	 the	 phenomenon	 of	 DDIR,	 which	 has	 not	 been	

addressed	 in	prior	theory.	Hence,	the	propositions	regarding	factors	affecting	organizations	DDIR	are	

followed	by	a	text	of	relevance.	This	thus	encourages	an	inductive	approach,	enabling	generation	new	

data	that	can	be	analysed	and	reflected	upon	to	support	the	established	propositions,	thus	assisting	in	

developing	and	exploring	 this	 theoretical	gap.	Another	 important	aspect,	 supporting	 the	 inclusion	of	

an	inductive	approach,	 is	that	there	may	not	be	an	unambiguous	answer	to	the	exploratory	research	

question,	 as	 various	 subjective	 factors	 play	 their	 part	 to	 different	 extends	 (Saunders,	 Lewis,	 &	

Thornhill,	2009).	Combining	the	inductive	and	deductive	approach	facilitate	an	initial	understanding	of	

the	topic	in	question,	enabling	the	development	frame	of	propositions.	
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2.4.	Research	strategy	
In	uncovering	the	three	inner	layers	of	the	research	onion,	it	is	initially	essential	to	determine	whether	

the	purpose	of	 the	 research	 is	 explanatory,	 exploratory	or	descriptive	 (Saunders,	 Lewis,	&	Thornhill,	

2009).		

	

When	 research	 is	 of	 exploratory	 nature	 it	 is	 particularly	 useful	 to	 clarify	 the	 understanding	 of	 a	

problem,	which	may	be	the	case	if	you	are	unsure	of	the	precise	nature	of	the	problem	and	seek	new	

insights	(Saunders,	Lewis,	&	Thornhill,	2009).	In	terms	of	research	topic	of	this	thesis,	there	are	found	

no	prior	 research	on	 the	 factors	 affecting	 organizations’	DDIR,	 although	 research	within	 the	 field	 of	

external	serach	and	OI	has	been	rapidly	growing	(Wikhamn	&	Wikhamn,	2013).	Hence,	as	this	 thesis	

seeks	new	insights	to	assess	a	phenomenon	in	a	new	light,	to	fill	a	theoretical	gab	within	organizational	

search	literature,	the	exploratory	research	purpose	is	considered	the	best	fitting.	

	

2.4.1.	Case	study	
According	 to	Robson	 (2002,	 s.	178),	a	 case	 study	 is	 “a	strategy	 for	doing	 research	which	 involves	an	

empirical	 investigation	 of	 a	 particular	 contemporary	 phenomenon	 within	 its	 real	 life	 context	 using	

multiple	 sources	 of	 evidence”.	 Consequently,	 a	 case	 study	 strategy	 is	 often	 used	 in	 exploratory	

research	and	 thus	 suits	 the	particular	 research	question	of	 this	 thesis.	When	using	a	 case	 study	 it	 is	

important	 that	 evidence	 is	 fairly	 reported	 to	 eliminate	 a	 biased	 view	 that	 may	 influence	 research	

findings.	

	

The	vast	majority,	 if	not	all,	multinational	pharmaceutical	 companies	have	 in	 common	 that	 they	are	

engage	in	the	more	traditional	directed	external	search	to	some	degree,	whereas	the	degree	to	which	

pharmaceutical	companies	are	engage	in	undirected	external	search	is	varying,	which	is	also	why	this	

thesis	is	focused	on	the	factors	affecting	organizations	DDIR	to	become	more	undirected.	In	terms	of	

case	study	strategy,	this	thesis	incorporates	two	Danish	multinational	pharmaceutical	companies	in	a	

multiple	 case	 study,	with	NN	 and	 LEO	 serving	 as	 illustrative	 case	 companies	 of	 different	 theoretical	

archetypes.	Both	companies	are	considered	to	be	highly	innovative	within	their	therapeutic	areas,	yet	

they	appear	to	be	quit	different	in	regards	to	DDIR.	More	specifically,	LEO	appears	to	be	more	engaged	

in	undirected	search,	in	contrast	to	NN	that	appears	to	be	less	engaged	in	undirected	external	search.	

One	concrete	example	supporting	this	 is	that	LEO	has	 implemented	an	OI	platform,	which	is	a	highly	

undirected	way	of	searching	for	external	innovation.	Hence,	using	multiple	cases,	entailing	a	multiple	
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design	must	follow	a	replication	rather	than	sampling	logic,	is	likely	to	make	findings	more	robust	and	

generalizable	than	 in	the	case	of	using	a	single	case	study,	thus	strengthen	the	external	validity	(Yin,	

2003).	 In	addition,	 the	 case	 study	 is	 concerned	only	with	 the	 case	organisations	as	a	whole	and	 the	

theory	 underlying	 the	 case	 itself	 is	 of	 holistic	 nature,	 entailing	 that	 this	 thesis	 is	 undertaken	 as	 a	

holistic	case	study,	shaped	by	a	thoroughly	qualitative	approach	(Yin,	2003).	

2.5.	Methodical	choice	
In	the	next	layer	of	the	research	onion,	the	methodical	choice	has	to	be	made.	This	thesis	employs	a	

mono-method	 approach,	 as	 it	 is	 based	 on	 a	 qualitative	 data	 collection	 technique	 in	 the	 form	 of	

interviews	 and	 corresponding	 analysis	 procedures	 (Saunders,	 Lewis,	 &	 Thornhill,	 2009).	 Hence,	 this	

methodical	choice	enable	a	proper	answer	of	the	research	question,	as	this	research	enables	a	deeper	

understanding	 of	 the	 drivers	 behind	 pharmaceutical	 companies	 DDIR,	 which	 is	 obtained	 through	

various,	relevant	subjective	interpretations.	

	

2.6.	Time	horizon	
In	terms	of	the	time	horizon	layer	of	the	research	onion,	this	thesis	undertakes	a	cross-sectional	study,	

as	 it	 focuses	on	analyzing	DDIR,	 in	 the	organizational	context	of	NN	and	LEO,	at	a	particular	point	 in	

time.	The	data	collection	period	 is	narrowed	to	a	period	of	time	from	January	2017	when	this	thesis	

was	 initiated	 to	 the	 hand-in	 date	 of	 November	 15th	 2017,	 with	 the	 primary	 gathering	 of	 data	

proceeding	in	the	period	of	June	2017	to	August	2017.	This	cross-sectional	approach	support	an	equal	

and	 deep	 level	 understanding	 of	 the	 two	 case	 companies	 at	 a	 particular	 point	 in	 time,	 ensuring	 a	

higher	level	of	research	applicability	(Saunders,	Lewis,	&	Thornhill,	2009).		

	

2.7.	Research	techniques	and	procedures	
As	described	 in	 the	 foreword,	 part	 of	 this	 thesis	 has	 been	 carried	out	 in	 collaboration	with	 another	

student	 form	CBS.	Consequently,	 some	data	has	been	 collected	with	 a	 former	 thesis	 partner,	which	

mainly	concerns	the	primary	data	collection	(see	table	1).	Arguably,	this	has	strengthened	the	quality	

of	collectively	gathered	data,	as	one	was	able	to	take	on	the	role	as	interviewer,	while	the	other	was	a	

supplicant	 that	 took	 notes	 and	 asked	 additional	 questions,	 ensuring	 quality	 the	 follow	 of	 the	

interviews	(Saunders,	Lewis,	&	Thornhill,	2009).	
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2.7.1.	Secondary	data	
Secondary	data,	which	has	already	been	collected	for	some	other	purpose,	 is	 frequently	used	 in	this	

thesis	and	consist	of	data	 (Saunders,	 Lewis,	&	Thornhill,	2009).	 In	particular,	 secondary	data	such	as	

academic	articles	and	books	have	been	applied	to	conceptualize	the	DDIR	phenomenon	and	establish	

propositions	 regarding	 the	 factors	 likely	 to	affect	organizations	DDIR.	The	majority	of	 this	 secondary	

data	is	developed	by	well-recognized	scholars	and	is	collected	form	internationally	established	journals	

of	 academic	 research.	 In	 addition,	 the	 case	 study	 supplemented	by	 empirical	 data	 such	 as	 industry-

specific	publications,	organizational	press	releases,	annual	reports	and	secondary	interview	transcripts	

(Saunders,	 Lewis,	 &	 Thornhill,	 2009).	 In	 locating	 the	 secondary,	 search	 platforms	 for	 peer-reviewed	

scholarly	 literature	 has	 been	 applied,	 enabling	 a	 search	 for	 secondary	 data	 that	 match	 key	 words	

associated	with	the	objectives	of	the	thesis.		

	

One	of	the	main	advantages	of	using	secondary	data	is	the	opportunity	ability	to	develop	a	conceptual	

framework	 and	 comparing	 primary	 data	 with	 the	 secondary	 data,	 thus	 validate	 the	 thesis’	 findings	

(Saunders,	 Lewis,	&	Thornhill,	 2009).	Moreover,	 re-analysing	 secondary	data,	which	 initially	was	not	

intended	for	the	scope	of	this	thesis,	aided	support	to	the	conceptualization	of	DDIR	and	enabled	the	

development	of	propositions	(Saunders,	Lewis,	&	Thornhill,	2009).	However,	the	disadvantage	of	using	

secondary	 that	 is	 collected	 for	 a	 specific	 purpose	 that	 differs	 from	 the	 thesis’s	 objectives	 is	

acknowledged	(Saunders,	Lewis,	&	Thornhill,	2009).		

	

2.7.2.	Primary	data	
The	primary	data	of	this	thesis	consist	of	exploratory	and	semi-structured	interviews	and	the	method	

of	 documentation	 was	 to	 take	 notes	 and	 audio-record	 during	 the	 interviews	 (Saunders,	 Lewis,	 &	

Thornhill,	2009).	A	coding	scheme	has	then	been	applied	in	the	form	of	a	list	of	recurring	patterns	and	

themes	 relevant	 to	 the	 research	 question,	 emerging	 form	 these	 notes	 and	 audio-recordings.	 This	

thesis	 thus	employs	and	combines	different	 variations	of	 interviews,	which	are	 considered	 the	most	

important	 source	 of	 data	 and	 important	 for	 understanding	 exploratory	 phenomena	 (Yin,	 2009).	

Accordingly,	this	thesis	undertakes	eight	interviews.	It	is,	however,	acknowledge	that	these	interviews	

may	be	based	on	a	biased	perspective	and	a	critical	position	towards	their	input	was	therefore	taken	

(Saunders,	 Lewis,	 &	 Thornhill,	 2009).	 For	 example,	 the	 perspective	 of	 an	 employee	 in	management	

position	that	is	highly	engaged	in	undirected	search	may	have	an	interest	in	depicting	the	company	as	

being	excessively	open	to	external	innovation	and	focus	on	its	benefits.	
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Initially,	 three	 exploratory	 interviews	 were	 conducted	 as	 unstructured	 interviews,	 which	 lasted	

approximately	30	min.	each,	in	order	to	gain	insights	about	the	topic	of	interest.	The	interviews	were	

not	structure	based	on	a	prepared	set	of	questions,	but	undertaking	within	a	thematic	frame	related	to	

the	 topic	 of	 interest	 in	 this	 thesis	 and	 asking	 open-ended	 questions.	 The	 first	 exploratory	 interview	

with	Ole	Eskerod	 (VP,	Medical	&	Science)	was	conducted	without	 the	 former	 thesis	partner	and	 the	

method	 of	 documentation	 was	 taking	 notes.	 The	 following	 two	 interviewees	 Søren	 Bregenholt	

(Corporate	 VP,	 R&D	 External	 Relations)	 and	 Uli	 Stilz	 (VP,	 R&D	 Academic	 Partnerships),	 who	 where	

referred	 to	 by	 Eskerod,	 based	 on	 his	 perception	 of	 the	 employees	 at	NN	best	 fitted	 to	 engage	 in	 a	

discussion	of	this	thesis	research	topic.	These	two	interviews	were	conducted	in	collaboration	with	the	

former	thesis	partner.	The	method	of	documentation	was	to	take	notes	and	audio-record,	while	one	

had	a	role	as	interviewer	and	the	other	as	supplicant.	The	two	interviews	led	to	initial	insights	into	the	

external	 search	 processes	 in	 NN	 and	 the	 pharmaceutical	 industry	 as	 a	 whole.	 This	 thus	 assisted	 in	

narrowing	of	 the	 research	question	and	 thesis	objective,	 in	 a	phase	 that	 this	 thesis	was	 affected	by	

uncertainties	regarding	scope	and	direction.		

	

Based	on	exploratory	 interviews,	along	with	additional	 informational	search,	theoretical	 justifications	

and	 supplementary	 research,	 four	 semi-structured	 interview	 were	 subsequently	 conducted.	 These	

interviews	lasted	45-60	min.	each	and	including	interviews	with	two	form	NN	and	two	interviews	with	

an	 employee	 from	 LEO.	 The	method	 of	 documentation	 for	 these	 interviews	was	 to	 take	 notes	 and	

audio-record,	 while	 one	 had	 a	 role	 as	 interviewer	 and	 the	 other	 as	 supplicant.	 In	 the	 interviews	

interview-guides	 where	 applied,	 with	 themes	 and	 a	 line	 of	 main	 questions	 related	 to	 the	 thesis	

objective	were	defined	beforehand	(Saunders,	Lewis,	&	Thornhill,	2009).	The	interview	guides	focussed	

with	 questions	 regarding	 DDIR	 and	 the	 factors	 affecting	 the	 companies	 DDIR.	 The	 primary	 set	 of	

questions	was	 largely	consistent	at	both	case	companies,	but	with	some	variation	depending	on	 the	

flow	 of	 the	 conversation	 and	 respondents’	 level	 of	 engagement	 in	 regard	 to	 the	 topic	 in	 question	

(Saunders,	Lewis,	&	Thornhill,	2009).	Moreover,	it	is	argued	that	these	interviews	were	not	only	highly	

relevant	for	the	thesis	agenda,	but	the	number	of	interviews	is	also	appropriate	due	to	the	diversity	of	

the	 interviewees	and	 the	nature	of	 the	 interviews	 in	 itself	 (Saunders,	 Lewis,	&	Thornhill,	 2009).	 The	

number	of	interviews	enabled	inputs	form	employees	at	various	organizational	levels	and	a	theoretical	

saturation	data,	as	the	data	became	increasing	saturated	towards	the	final	interview,	entailing	that	the	
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final	interviews	mainly	provided	new	nuances	that	supported	previously	discussed	phenomena,	rather	

than	revealing	a	lot	of	new	information.		

	

Finally,	 the	 intention	 was	 to	 have	 a	 final	 round	 on	 interview,	 including	 one	 interview	 with	 each	

company,	to	validate	the	conceptual	framework	of	this	thesis	and	discuss	interpretations	of	prior	data.	

In	 this	 regard,	 a	 semi-structured	 interview	 lasting	 approximately	 60	min.	 was	 conducted	with	 Lena	

Mårtensson	 (Senior	 Director,	 pipeline	 sourcing),	 which	 gave	 a	 more	 comprehensive	 perspective	 on	

LEO’s	 external	 search.	 This	 interview	 was	 conducted	 without	 the	 former	 thesis	 partner,	 and	 the	

method	 of	 documentation	 was	 to	 take	 notes	 and	 audio-record	 during	 the	 interview.	 In	 this	 final	

interview	 with	 LEO,	 the	 conceptual	 framework	 of	 this	 thesis	 as	 well	 as	 the	 interpretation	 and	

application	 of	 previously	 collected	 data	 was	 discussed	 in	 the	 context	 of	 LEO,	 enabling	 some	minor	

adjustments	 in	 the	 categorization	 of	 specific	 external	 search	 initiatives	 according	 to	 the	 conceptual	

framework,	thus	assisting	in	verifying	this	thesis	content	and	findings.	Unfortunally	it	was	not	possible	

to	 conduct	 the	 final	 interview	 with	 NN.	 In	 the	 last	 interview	 conducted	 with	 NN,	 it	 was,	 however,	

possible	 to	 discuss	 the	 factors	 affecting	 directionality,	 as	 the	 factors	were	 already	 developed	 at	 the	

point	 in	 the	 thesis	 process	where	 interview	with	 Christine	 Bjørn	 Jensen	was	 conducted.	 Hence,	 the	

data	 collected	 form	 NN	 had	 already	 reached	 a	 saturation	 point	 that	 facilitated	 an	 analysis	 of	 the	

company’s	DDIR.	However,	 a	 final	 interview	with	NN	may	 have	 benefitted	 to	 the	 thesis	 in	 terms	 of	

minor	 adjustments	 in	 the	 categorization	 of	 specific	 external	 search	 initiatives	 according	 to	 the	

conceptual	framework.	In	figure	1	below,	a	list	of	interviews	is	provided.	

	

	
	

2.8.	Reliability	and	validity	

In	this	thesis	the	findings	are	highly	depended	on	qualitative	data,	 implying	that	subjective	meanings	

may	 affect	 the	 findings.	 Hence,	 it	 is	 essential	 to	 address	 the	 reliability	 and	 validity	 of	 the	 research	
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(Saunders,	 Lewis,	 &	 Thornhill,	 2009).	 According	 to	 Saunders,	 Lewis,	 &	 Thornhill	 (2009,	 s.	 156),	

”Reliability	 refers	 to	 the	extent	 to	which	your	data	collection	 techniques	and	analysis	procedures	will	

yield	 consistent	 findings”	 and	 reliability	 thus	 indicates	 how	 accurately	 you	 measure	 what	 you	 are	

actually	measureing.	As	this	thesis	is	based	on	interpretivism	using	a	mono-method	approach	to	data	

collection,	 there	 are	 threads	 to	 reliability	 to	 be	 aware	 of.	 In	 particular,	 there	may	 be	 potential	 for	

different	 ways	 of	 asking	 questions	 to	 elicit	 answers	 (observer	 error)	 as	 well	 as	 different	 ways	 of	

interpreting	respondents’	replies	(observer	bias)	(Saunders,	Lewis,	&	Thornhill,	2009).	In	an	attempt	to	

diminish	these	thread	to	reliability,	the	four	semi-structured	interviews	were,	as	previously	mentioned,	

conducted	with	a	primary	set	of	questions	that	were	 largely	consistent	and	framed	 in	the	same	way	

during	interviews,	thus	introducing	a	higher	degree	of	structure	to	the	interview	schedule	(Saunders,	

Lewis,	&	Thornhill,	2009).	In	addition,	care	was	taken	in	analysing	the	data	to	ensure	transparency	in	

the	sense	made	form	raw	data.	Finally,	the	theoretical	model	of	this	thesis	was	presented	in	the	final	

interview,	thus	enabling	an	elimination	of	misinterpretations	of	prior	data	and	minor	adjustments	to	

the	conceptual	framework.		

	
Saunders,	Lewis,	&	Thornhill	 (2009,	s.	157)	 further	state	that	“validity	 is	concerned	with	whether	the	

findings	 are	 really	 about	what	 they	 appear	 to	 be	 about”.	Hence,	 this	 raises	 questions	 regarding	 the	

data	collection	technique	used	in	this	thesis,	which	should	be	reviewed	in	terms	of	validity.	To	secure	

internal	validity	this	thesis	applies	different	sources	of	information,	as	qualitative	data	collection	form	

employees	 involved	 with	 the	 external	 search	 process	 in	 varying	 organizational	 positions	 and	

hierarchical	 levels,	 across	 two	companies,	has	been	employed	and	combined	 (Denzin,	2006).	Hence,	

comparing	 statements	 from	 different	 employees	 at	 various	 positions	 assisted	 in	 uncovering	

discrepancies	in	collected	data	(Saunders,	Lewis,	&	Thornhill,	2009).	Moreover,	this	constellation	offers	

insight	 into	 similarities	 and	 differences	 in	 views	 on	 DDIR	 between	 employees	 in	 various	 positions,	

which	contributed	to	greater	insights	into	the	studied	phenomenon	and	a	higher	level	of	validity	of	the	

thesis.	 Finally,	 It	 is	 also	 important	 to	 recognize	 that	 pharmaceutical	 companies	 do	 not	 necessarily	

publicise	 all	 their	 work,	 including	 some	 information	 about	 external	 collaborations.	 In	 this	 regard,	

Jensen	 (2017)	 also	 states	 that	 pharmaceutical	 companies	 often	 sign	 contracts	 that	 are	 very	

confidential.	 Hence,	 this	 thesis	 may	 be	 affected	 by	 lack	 of	 public	 available	 information	 regarding	

external	collaborations	in	the	case	companies,	which	is	acknowledge	as	an	element	that	may	have	an	

impact	on	the	internal	validity	of	this	thesis.	
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2.9.	Critical	reflections	to	research	design	
When	using	case	study	strategy,	it	is	argued	that	metrological	triangulation	may	yield	more	useful	and	

valid	 results,	 as	 a	 result	 is	more	 valid	when	 if	 different	methods	 lead	 to	 the	 same	 result	 (Saunders,	

Lewis,	 &	 Thornhill,	 2009).	 However,	 the	 use	 of	 such	methodical	 triangulation	 is	 not	 applied	 in	 this	

thesis,	which	may	have	been	a	way	to	further	validate	findings	(Denzin,	2006).	Hence,	this	thesis	solely	

utilizes	 exploratory	 and	 interviews,	 whereas	 the	 use	 of	 another	 data	 collection	 method	 may	 have	

strengthened	 the	 collected	 qualitative	 data	 and	 justified	 subjective,	 value-based	 approach	 in	 this	

thesis.	However,	as	previously	mentioned,	a	qualitative	approach	is	aligned	with	the	chosen	paradigm	

and	the	research	purpose	of	this	thesis	(Saunders,	Lewis,	&	Thornhill,	2009).	

	

In	 terms	of	 generalizability,	 it	 is	 also	 relevant	 to	assess	 the	extent	 to	which	 findings	may	be	equally	

applicable	to	other	research	settings,	such	as	other	organizations,	which	may	be	a	particular	worry	if	

you	 are	 conducting	 case	 study	 research	 in	 one	 organisation,	 or	 a	 small	 number	 of	 organisations	

(Saunders,	Lewis,	&	Thornhill,	2009).	As	previously	mentioned,	this	thesis	is	conducted	as	a	case	study	

research	 with	 two	 case	 companies	 serving	 as	 illustrative	 case	 companies	 of	 different	 theoretical	

archetypes.	 However,	 while	 it	 is	 important	 in	 regards	 of	 generalizability	 that	 the	 case	 companies	

appears	 to	be	different	 in	 terms	of	 LEO	 to	being	more	engage	 in	undirected	 in	external	 search	 than	

NN,	this	theses	do	not	attempt	to	produce	a	theory	that	is	generalizable	to	all	populations	(Saunders,	

Lewis,	&	Thornhill,	 2009).	 Instead,	 this	 thesis	 simply	 tries	 to	explain	 the	phenomenon	and	apply	 the	

cases	 study	 as	 a	 test	 of	 theoretical	 relevance.	 Hence,	 it	 is	 acknowledge	 that	 a	 greater	 amount	 of	

empirical	 data	 would	 strengthen	 this	 thesis’s	 findings,	 thus	 improving	 external	 validity	 (Saunders,	

Lewis,	&	Thornhill,	2009).	
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3.	Literature	review	
This	 introductory	 chapter	 seek	 to	 carry	 out	 a	 review	 of	 published	 literature	 related	 to	 the	 research	

question	and	thus	provide	a	theoretical	foundation	on	which	to	build	this	thesis	upon.	As	a	whole	the	

literature	review	seeks	to	analyse	and	synthesize	the	body	of	theory	accumulated	in	regards	to	OI	and	

organizational	 search.	 First,	 previous	 research	 within	 the	 OI	 field	 will	 be	 addressed,	 to	 identify	

shortcomings	 of	 this	 theoretical	 field.	 This	 is	 fallowed	 by	 a	 review	 of	 literature	 within	 the	 external	

search	branch	of	OI,	which	assist	in	identifying	the	theoretical	gap	that	current	theories	are	inadequate	

of	explaining	in	regard	to	DDIR.	

	

3.1.	Open	innovation																																																																															
In	 this	 section	 of	 the	 literature	 review,	 the	 field	 of	 OI	 literature	 is	 reviewed.	 First,	 the	 theoretical	

advancement	and	conceptualization	of	the	OI	phenomena	is	examined.	This	is	followed	by	a	review	of	

the	central	limitations	and	implication	put	forward	in	research	conducted	by	OI	scholars.	

	

3.1.1.	Advancement	of	the	open	innovation	theory	
For	most	of	the	20th	century,	the	logic	of	technological	innovation	being	ascribed	to	a	corporate	R&D	

lab,	embedded	 in	a	vertically	 integrated	commercialization	 infrastructure,	was	tacitly	held	to	be	self-

evident	as	the	"right	way"	to	bring	new	ideas	to	market	(Chesbrough,	2003a).	This	logic	was	based	on	a	

self-reliance	 philosophy,	where	 the	 companies	 investing	more	 heavily	 in	 internal	 R&D,	while	 at	 the	

same	 time	 being	 successful	 in	 hiring	 the	 best	 and	 the	 brightest	 employees,	were	 the	 companies	 to	

discover	 the	 best	 and	 greatest	 number	 of	 ideas	 (Chesbrough,	 2003a).	 However,	 when	 Henry	

Chesbrough	initially	introduced	the	OI	concept	in	2003	and	urged	firms	to	open	up	controlled	passages	

in	 their	 otherwise	 protective	 organizational	 walls,	 this	 do-it-yourself	 logic	 was	 questioned.	 The	

introduction	of	this	concept	of	OI	instantly	received	a	lot	of	attention	and	since	then	the	research	field	

of	OI	has	only	become	an	increasingly	influential	body	of	research	that	has	grown	exponentially.	This	is	

also	indicated	on	Google	Scholar,	where	the	initial	definition	of	OI	by	Chesbrough’s	(2003a)	has	14.000	

citations.	

	

When	Chesbrough	(2003a,	s.	xxiv)	first	coined	the	term	OI,	it	was	defined	as	“a	paradigm	that	assumes	

that	firms	can	and	should	use	external	ideas	as	well	as	internal	ideas,	and	internal	and	external	paths	

to	market,	as	the	firm	look	to	advance	their	technology”.	Accordingly,	the	OI	concept	is	found	to	have	
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common	 currency,	 as	 it	 reflects	 social	 and	 economic	 changes	 in	 working	 patterns,	 the	 increased	

mobility	 of	 skilled	 labour	 because	 of	 globalization,	 improved	 market	 institutions	 allowing	 for	

organization	to	trade	ideas,	and	technologies	allowing	for	new	ways	collaborating	across	geographical	

distances	 (Dahlander	&	Gann,	2010).	A	 few	years	 later	Chesbrough	(2006,	s.	1)	provided	an	updated	

definition	of	OI,	highlighting	that	“the	use	of	purposive	inflows	and	outflows	of	knowledge	to	accelerate	

internal	 innovation,	 and	 expand	 the	 markets	 for	 external	 use	 of	 innovation,	 respectively”.	 This	

definition	 thus	 emphasises	 that	 knowledge	 should	 not	 stay	 inside	 a	 single	 form,	 but	 rather	 move	

between	them.	However,	while	OI	concerns	the	leverage	of	internal	R&D,	it	is	important	to	note	that	

OI	theory	does	not	consider	how	to	work	with	external	parties	strategically.	In	response	to	increasing	

interest	in	non-pecuniary	knowledge	flows	and	in	order	to	further	clarify	the	conceptualization	of	OI,	

Chesbrough	 and	 Bogers	 (2014,	 s.	 27)	 extended	 the	 definition	 OI	 once	 again,	 defining	 OI	 as	 “a	

distributed	 innovation	process	based	on	purposively	managed	knowledge	 flows	across	organizational	

boundaries,	 using	 pecuniary	 and	 non-pecuniary	mechanisms	 in	 line	with	 the	 organization’s	 business	

model”.	This	definition,	also	create	a	link	to	the	main	types	of	OI,	namely	inbound,	outbound	and	the	

combined	coupled	type,	as	well	as	the	associated	pecuniary	and	non-pecuniary	flows.	In	addition,	this	

definition	also	emphasises	the	importance	of	alignment	in	firms’	business	model	when	managing	the	

OI	process	(Chesbrough	&	Bogers,	2014).	

	

There	 has	 also	 been	 a	 lot	 of	 work	 carried	 out	 on	 structuring	 the	 research	 on	 OI	 into	 various	

perspectives,	 themes,	 typologies	 and	 streams	 (e.g.	 Dahlander	 &	 Gann	 (2010);	 Gassmann	 (2006);	

Gassmann,	Enkel	&	Chesbrough	(2010);	Giannopoulou	et	al.	 (2010);	Van	de	Vrande,	Vanhaverbeke	&	

Gassmann	 (2010);	 Huizingh	 (2011)),	 but	 it	 has	mainly	 been	 focused	 on	 separating	 distinct	 research	

areas	or	industry	activities,	such	as	SMEs	vs.	large	corporations,	inflow	vs.	outflow	of	knowledge,	high-

tech	vs.	low-tech,	and	products	vs.	services	(Wikhamn	&	Wikhamn,	2013).	One	of	the	well	recognised	

theories	 on	 OI	 typologies	 is	 the	 theory	 developed	 by	 Dahlander	 &	 Gann	 (2010),	 establishing	 a	

distinction,	 based	 on	 the	 direction	 of	 the	 knowledge	 flow,	 between	 inbound	 OI	 and	 outbound	 OI.	

Several	 academic	 scholars,	 including	 Cherbourg	 &	 Bogers	 (2014),	Wikhamn	&	Wikhamn	 (2013)	 and	

West	and	Bogers	 (2013),	have	also	 lent	support	or	 referred	 to	 the	 importance	of	understanding	 this	

study	 by	 Dahlander	 &	 Gann	 (2010).	 In	 this	 regard,	 inbound	 OI	 is	 the	 practice	 of	 leveraging	 the	

discoveries	 of	 others,	meaning	 that	 the	 locus	 of	 knowledge	 creation	 does	 not	 necessarily	 equal	 the	

locus	 of	 innovation.	 Outbound	 OI,	 on	 the	 other	 hand,	 imply	 that	 companies	may	 look	 for	 external	

organizations	 with	 business	 models	 that	 would	 be	 better	 suited	 to	 commercialise	 an	 internal	
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technology,	thus	shifting	the	locus	of	exploitation	outside	the	boundaries	of	the	company	(Dahlander	

&	 Gann,	 2010).	 This	 typology	 is	 similar	 to	 the	 classification	 of	 outside-in	 innovation	 (inbound)	 and	

inside-out	innovation	(outbound)	established	by	Gassmann	&	Enkel	(2004).	

	

	

	

In	essence,	regardless	of	chosen	definition,	the	OI	process	allows	knowledge	to	transfer	in	and	out	of	a	

firm,	 which	 is	 commonly	 illustrated	 by	 perforated	 innovation	 funnel,	 as	 shown	 above	 in	 figure	 3.	

Hence,	 this	 ‘funnel’	 supports	 the	 idea	 that	knowledge	 is	no	 longer	proprietary	 to	 the	company,	as	 it	

rather	resides	in	employees,	suppliers,	customers,	competitors,	policy-makers	and	other	stakeholders,	

which	calls	for	a	need	to	make	firm	boundaries	more	permeable	(Chesbrough,	2006).	

	

3.1.2.	Limitations	of	open	innovation	
While	 previously	 mentioned	 definitions	 of	 OI	 appears	 to	 be	 some	 of	 the	 most	 common,	 these	

definitions	 have	 been	 widely	 debated	 among	 scholars	 within	 the	 OI	 community,	 which	 let	 to	 an	

abundance	 of	 different	 definitions	 on	 openness,	 making	 it	 a	 confusing	 field	 of	 study	 (Wikhamn	 &	

Wikhamn,	 2013).	 In	 other	 words,	 the	 OI	 definition	 has	 become	 more	 vague	 and	 imprecise,	 as	 the	

research	base	has	broadened.	Dahlander	and	Gann	(2010,	s.	706)	also	recognise	this	point,	which	they	

believes	leads	to	"conceptual	ambiguity,	with	empirical	papers	focusing	on	different	aspects,	inhibiting	

our	 ability	 to	 build	 a	 coherent	 body	 of	 knowledge".	 Likewise,	 Christensen	 (2012)	 suggests	 that	 the	

imprecise	definition	of	OI	makes	the	concept	more	difficult	to	understand.	Similarly,	in	a	study	of	the	

Swedish	 bio-pharmaceutical	 industry,	 Wikhamn	 &	Wikhamn	 (2013)	 find	 that	 very	 few	 respondents	
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were	aware	of	the	OI	concept	and	that	OI	related	activities	to	a	large	extent	are	integrated	within	the	

ordinary	innovation	practices.	

	

A	simple	explanation	for	this	imprecise	and	unclear	definition	of	OI	could	be	that	it	is	a	new	compelling	

concept	 gaining	 a	 lot	 of	 traction	 and	 thus	 causes	 everybody	 to	 appropriate	 the	 elements	 of	 the	

concept	that	they	can	use	for	their	own	purposes	and	the	specific	agendas	they	are	pushing.	However,	

another	 explanation	 is	 that	 OI	 is	 simply	 trying	 to	 capture	 a	 phenomenon	 that	 is	 really	 more	

heterogeneous	 than	 it	 originally	 appeared	 to.	 In	 this	 regard,	 the	 conceptual	 ambiguity	 can	 thus	 be	

seen	 as	 a	 positive	 element,	 as	 it	 indicates	 a	 need	 to	 delve	 into	 this	 concept	 and	 welcome	 new	

additions	 and	 modifications	 that	 allow	 the	 theory	 broaden	 and	 branch	 out.	 Hence,	 this	 may	 also	

increase	the	core	understanding	OI	and	the	different	elements	encompassed	in	the	concept,	making	it	

easier	for	firms	to	implement	OI	in	practice.	

	

In	addition,	it	has	been	argued	that	much	of	what	is	highlighted	in	the	OI	concept,	such	as	innovation	

collaboration	and	knowledge	 flows	across	organizational	boundaries,	 can	be	explained	by	previously	

developed	 theories	 (Wikhamn	&	Wikhamn,	2013).	 In	 the	 light	of	 this,	Mowery	 (2009)	discusses	how	

many	 elements	 of	 OI	 were	 evident	 in	 the	 US	 industrial	 revolution	 in	 the	 late	 19th	 and	 early	 20th	

centuries.	In	a	similar	manner,	Trott	and	Hartmann	(2009,	s.	731)	criticise	OI	for	being	“old	wine	in	new	

bottles”,	 and	 argue	 that	 the	 OI	 research	 community	 "has	 given	 insufficient	 credit	 to	 previous	

researchers	who	described,	analysed	and	argued	 in	 favour	of	most	of	 the	principles	on	which	OI	was	

founded,	long	before	the	term	for	this	new	model	was	actually	coined".	West	and	Bogers	(2013,	s.	17)	

share	 this	 idea,	 noting	 that	 “many	 of	 these	 [OI]	 principles	 were	 the	 subject	 of	 earlier	 research,	 as	

researchers	 considered	 how	 firms	 obtained	 innovation	 outside	 the	 firm”.	 Hence,	 this	 suggests	 that,	

while	OI	 to	 some	degree	 is	based	on	 consistent	elements,	 its	underlying	principles	 is	 embraced	and	

given	 credit	 in	 the	 R&D	 community,	which	may	 have	 something	 to	 do	with	 the	 simplicity	 of	 the	OI	

concept.	 This	 simplicity,	 in	 regard	 to	 the	 presentation	 of	 open	 vs.	 closed	 innovation	 being	 two	

alternatives,	may	be	appealing,	as	it	gives	the	impression	of	the	two	models	being	mutually	exclusive.	

In	the	light	of	this,	Trott	&	Hartmann	(2009)	also	discuss	the	design	of	a	dichotomy	within	OI	that	does	

not	 consider	a	middle	ground	where	 something	may	by	partly	 true	and	partly	 false.	 In	essence,	 this	

indicates	that	the	OI	model	is	actually	more	complex	than	first	indicated	at	first	glance.	
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Another	 essential	 limitation	 to	 the	 OI	 theory	 is	 that	 almost	 all	 published	 papers	 on	 the	 subject	

highlight	the	potential	benefits	of	openness,	without	theorising	about	the	disadvantages	(Dahlander	&	

Gann,	2010).	Similarly,	Enkel,	Gassmann	&	Chesbrough	(2009)	note	that	OI	is	currently	still	more	trial	

and	error	than	a	professionally	managed	process,	with	a	significant	variance	between	best	and	average	

practice.	This	 indicates	 that	 there	 is	 still	 a	need	 to	gain	a	better	understanding	of	how	OI	 is	actually	

managed,	 as	 it	 seem	 that	 companies	 are	 still	 struggling	 to	 properly	manage	 it	 in	 practice,	 although	

theory	 has	 presented	 a	 vast	 amount	 of	 research	 on	 how	 to	 benefit	 form	 OI.	 Hence,	 there	 is	 an	

unexplained	disconnection	between	theory	and	practice	in	this	regard.	

	

Previously	mentioned	considerations	 thus	point	 in	 towards	a	need	 for	a	better	understanding	of	OI,	

especially	in	terms	of	how	to	manage	this	complex	phenomenon	in	practice.	Because,	whereas	there	

are	a	lot	of	valid	arguments	for	the	benefits	of	openness,	there	are	also	a	lot	of	hindering	barriers	that	

companies	have	to	consider	when	working	with	OI	strategically.	A	good	example	of	this	is	shown	in	a	

study	 by	 Enkel,	 Gassmann	 &	 Chesbrough	 (2009),	 where	 risks	 such	 as	 loss	 of	 knowledge,	 higher	

coordination	costs,	loss	of	control	and	higher	complexity	are	mentioned	as	frequent	risks	connected	to	

OI	activities.	In	addition,	the	study	suggests	significant	internal	barriers	related	to	OI	activities,	such	as	

the	 difficulty	 in	 finding	 the	 right	 partner,	 imbalance	 between	 OI	 activities	 and	 daily	 business,	 and	

insufficient	 time	 and	 financial	 resources.	 Hence,	 this	 indicates	 that	 there	 are	 several	 internal	

organizational	changes,	 including	how	to	engage	external	sources	of	collaboration.	Thus,	despite	the	

popularity	 of	 OI,	 challenges	 make	 it	 hard	 for	 many	 firms	 to	 properly	 manage	 OI	 (Chesbrough,	

Vanhaverbeke,	&	West,	2014).	

	

Another	 challenge	 faced	 by	many	 firms	 is	 to	 understand	what	 phases	 of	 the	 innovation	 process	 in	

which	 it	 is	 particularly	 important	 to	 have	 external	 openness.	 In	 a	 survey	 by	 Love,	 Roper	 &	 Bryson	

(2011),	 it	 is	 found	 that	 the	 importance	 of	 external	 openness	 is	 particularly	 important	 in	 the	 initial,	

exploratory	phase	of	the	innovation	process,	while	the	significance	of	internal	openness,	such	as	team	

working,	is	emphasised	in	later.	However,	there	is	yet	to	be	conducted	sufficient	research	on	the	way	

companies	should	actually	manage	this	exploratory	phase	of	the	innovation	process	and	the	search	for	

external	sources	of	innovation	in	practice,	which	is	something	that	will	be	recurred	to	in	the	following	

sections	of	this	literature	review.	
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3.2.	External	Search	
As	 the	 organizational	 search	 activity	 can	 be	 divided	 into	 internal	 search	 and	 external	 search,	 this	

section	 initially	 review	 what	 external	 search	 for	 innovation	 actually	 is.	 This	 is	 followed	 a	 review	 of	

organizational	learning	and	search	theory.	

	

3.2.1.	Defining	external	search	for	innovation	

External	search	is	an	element	to	incorporated	to	varying	degrees	in	almost	all	companies’	 innovation	

activities,	but	in	an	OI	perspective	it	 is	one	of	the	major	activities	 in	obtaining	innovation,	as	it	 is	the	

process	of	identifying	and	sourcing	innovation	to	add	to	or	complement	the	internal	knowledge	base	

of	 the	 firm	 (West	 &	 Bogers,	 2014).	 As	 previously	 stated,	 this	 study	 addresses	 the	 external	 search	

activity,	which	is	the	search	for	external	 innovation	and	knowledge.	Search	for	external	knowledge	is	

important	 to	 firms’	 innovation	 processes,	 as	 the	 integration	 of	 external	 knowledge	 allows	 firms	 to	

create	new	knowledge	and	 thus	close	 internal	knowledge	gaps	and	external	 competitive	gaps	 (Zack,	

2005).	 In	 addition,	 the	 use	 of	 external	 knowledge	 may	 also	 reduce	 the	 risk	 of	 an	 overreliance	 on	

internal	knowledge,	thus	avoiding	learning	traps	(Purcell	&	McGrath,	2013).	

	

According	 to	 the	 article	 by	 West	 &	 Bogers	 (2014),	 reviewing	 research	 into	 OI,	 search	 for	 external	

innovation	may	include	technology	sourcing	and	acquisition,	strategic	alliances	with	external	suppliers	

of	 technology,	or	a	 collaborative	R&D	 joint	 venture.	Hence,	external	 search	 is	part	of	 the	previously	

mentioned	 “inbound”	 step	 of	 OI	 where	 external	 sources	 of	 innovation	 are	 utilised	 internally.	 The	

innovation	 sourced	 in	 the	 process	 of	 external	 search	 for	 innovation	 is	 considered	 to	 include	 actual	

innovations,	 technical	 inventions	 or	 knowledge,	 market	 knowledge,	 components,	 or	 other	 useful	

information	to	support	firm	innovation	efforts	(Bogers	&	West,	2012).	Researchers	have	identified	the	

specific	sources	of	external	 innovations	to	 include	suppliers,	customers,	competitors,	publicly	funded	

research,	trade	fairs,	innovation	intermediaries,	patents,	and	distributers	(West	&	Bogers,	2014;	Poetz,	

2015).	

	

3.2.2.	Organizational	learning	
Organizational	 search	 is	 a	 part	 of	 the	 organizational	 learning	 process	 where	 firms	 integrate	 new	

knowledge	or	 combine	existing	 knowledge	 in	different	ways	 in	 attempts	 to	 create	novel	 inputs	 that	

may	 lead	 to	 new	 innovations.	 In	 studies	 of	 organizational	 learning,	 the	 problem	 of	 balancing	

exploration	 and	 exploitation	 is	 demonstrated	 in	 the	 distinction	 made	 between	 refinement	 of	 an	
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existing	technology	and	invention	of	a	new	one	(Levinthal	&	March,	1981).	According	to	March	(1991),	

firms	attempt	to	solve	problems	through	the	organizational	learning	process	by	balancing	exploitation	

and	exploration.	In	his	article,	it	 is	proposed	that	exploitation	and	exploration	are	two	fundamentally	

different	 learning	activities.	 In	essence,	the	study	associate	exploitation	with	the	activities	of	refining	

and	 extending	 existing	 competencies,	 selection,	 and	 implementation,	 using	 information	 currently	

available	 to	 improve	 current	 returns,	 which	 are	 catheterized	 of	 being	 positive,	 proximate,	 and	

predictable	 (March,	1991).	Exploration,	on	 the	other	hand,	 refers	 to	activities	of	experimenting	with	

new	alternatives,	variation,	search,	and	discovery,	using	new	information	about	alternatives	and	thus	

improving	 future	 returns,	 which	 are	 catheterized	 of	 being	 uncertain,	 distant	 in	 time,	 and	 often	

negative	(March,	1991).	

	
According	to	March	(1991),	the	distance	in	time	and	space	between	the	locus	of	learning	and	the	locus	

for	 the	 realization	 of	 returns	 is	 generally	 greater	 in	 the	 case	 of	 exploration	 than	 in	 the	 case	 of	

exploitation,	as	is	the	uncertainty.	As	returns	from	exploration	are	systematically	less	certain	and	more	

remote	in	time,	it	may	lead	to	a	one-side	focus	on	exploitation,	increasing	the	reliability	of	short-term	

performance.	However,	this	is	potentially	self-destructive,	as	it	may	result	in	a	competency	trap	where	

firms	may	not	be	able	to	respond	adequately	to	long-term	environmental	changes	(Ahuja	&	Lampert,	

2001).	A	study	of	product	development	by	Leonard-Barton	(1992)	likewise	argue	that	a	narrow	search	

may	lead	to	increasingly	rigid	cognitive	maps	and	highly	specialized	competencies	that	may	lead	to	in	

core	rigidities.	In	contrast,	Levinthal	and	March	(Levinthal	&	March,	1993)	argue	that	exploration	may	

enhance	a	 firm’s	ability	 to	 renew	 its	 knowledge	base,	which,	however,	may	 trap	organizations	 in	an	

endless	 cycle	 of	 search	 and	 unrewarding	 change.	 They	 thus	 conclude	 that	 long-term	 survival	 and	

success	 depend	 on	 an	 organization’s	 ability	 to	 “engage	 in	 enough	 exploitation	 to	 ensure	 the	

organization’s	 current	 viability	 and	 to	 engage	 in	 enough	 exploration	 to	 ensure	 future	 viability”	

(Levinthal	&	March,	1993,	s.	105).	

	

The	 landmark	 article	 by	 March’s	 (1991),	 arguing	 that	 successful	 organizations	 are	 able	 balance	

exploitation	 and	 exploration,	 has	 been	 frequently	 been	 cited	 as	 the	 catalyst	 for	 a	 general	 shift	 in	

organizational	 research	 from	 regarding	 the	 trade-off	 between	 aligning	 the	 organization	 to	 exploit	

existing	 competencies	 and	 explore	 new	 ones	 to	 be	 insurmountable	 to	 a	 paradoxical	 thinking.	

Subsequent	 studies	 on	 organizational	 ambidexterity	 support	 the	 idea	 of	 balancing	 exploration	 and	

exploitation	 to	 ensure	 sustained	 performance	 (Raisch	 &	 Birkinshaw,	 2008).	 Meanwhile,	 Raisch	 &	
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Birkinshaw	 (2008)	 argue	 that	 organizational	 ambidexterity	 is	 still	 in	 the	 process	 of	 development,	 as	

research	on	is	strong	in	some	areas	while	weak	or	virtually	non-existent	in	others.	Accordingly,	one	of	

the	 underdeveloped	 areas	 within	 organizational	 ambidexterity	 theory	 is	 the	 external	 aspect	 of	

organizational	ambidexterity.	A	few	theories	do,	however,	consider	this	external	aspect,	as	researchers	

have	 found	 that	 inter-organizational	 activities,	 such	 as	 customer	 relationships,	 corporate	 venturing,	

and	 strategic	 alliances,	 may	 enable	 both	 exploitative	 and	 explorative	 knowledge	 processes	 (Raisch,	

Birkinshaw,	 Probst,	 &	 Tushman,	 2009).	 This	 suggests	 that	 organizational	 learning	 through	 external	

search	may	derive	from	both	exploitation	and	exploration.	Hence,	the	external	aspect	of	organizational	

ambidexterity	may	be	related	to	the	scope	of	this	study,	as	parallels	may	be	drawn	between	DDIR	and	

ambidexterity.	 In	 this	 regard,	directed	external	search	may	be	accompanied	by	the	characteristics	of	

exploitative	 search	 while	 undirected	 external	 search	 may	 be	 accompanied	 by	 the	 characteristics	

explorative	search.	The	parallel	drawn	here	will	be	elaborated	in	the	following,	which	is	elaborated	on	

in	chapter	4.	

	

3.2.3.	Exploitative	and	explorative	search	
Various	 literature	 streams	 have	 contributed	 to	 the	 discussion	 on	 organizational	 ambidexterity,	 as	

researchers	have	increasingly	come	to	recognize	the	importance	of	balancing	seemingly	contradictory	

tensions	(Raisch	&	Birkinshaw,	2008).	The	contradictions	of	exploitation	and	exploration,	as	well	as	the	

need	 to	 reconcile	 the	 two	 orientations,	 have	 been	 discussed	 in	 several	 contexts,	 including	

organizational	search	for	innovation.	

	

The	 distinction	 between	 incremental	 and	 radical	 innovation	 is	 one	 of	 the	 central	 research	 themes	

within	the	literature	on	technological	innovation.	According	to	Henderson	&	Clark	(1990),	incremental	

innovation	 introduces	 relatively	minor	 adaptations	 to	 existing	 product,	 exploits	 the	 potential	 of	 the	

established	 design,	 and	 often	 reinforces	 the	 dominance	 of	 established	 firms.	 Radical	 innovation,	 in	

contrast,	is	based	on	a	different	set	of	engineering	and	scientific	principles	and	often	opens	up	whole	

new	markets	and	potential	applications.	Extending	the	research	field	of	organizational	ambidexterity,	

Tushman	 and	 Smith	 (2002)	 argue	 that	 incremental	 innovations,	which	 are	mainly	 designed	 to	meet	

current	customer	needs,	mostly	emerge	from	exploitative	search,	whereas	radical	innovations,	which	

are	 designed	 mainly	 to	 meet	 the	 needs	 of	 emergent	 customers,	 mostly	 emerge	 from	 exploratory	

search.	In	the	light	of	this,	Tushman	and	O’Reilly	(1996,	s.	24)	stress	the	importance	of	pursuing	both	
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innovation	 processes,	 as	 they	 define	 ambidexterity	 as	 the	 “ability	 to	 simultaneously	 pursue	 both	

incremental	and	discontinuous	innovation”.	

	

Research	 in	 the	 field	 of	 organizational	 search	 also	 considers	 how	 organizations	 can	 rely	 on	 a	

unidimensional	 search	space	 that	 spans	 from	using	and	 re-using	 local	expertise	 through	 local	 search	

and	 systematically	 explore	 new	 external	 knowledge	 through	 distant	 search.	 In	 this	 context,	 local	

search	 is	 related	 to	exploitation,	 as	organisations	 that	 search	 locally	 address	 knowledge	 that	 closely	

related	 to	 their	 knowledge	 base	 (Katila	 &	 Ahuja,	 2002).	 Distant	 search,	 in	 contrast,	 is	 related	 to	

exploration,	 as	 distant	 search	 behaviours	 involve	 a	 conscious	 effort	 to	 move	 away	 from	 current	

organizational	routines	and	knowledge	bases	(Katila	&	Ahuja,	2002).	Hence,	local	(exploitative)	search	

may	refer	to	a	 low	degree	of	 learning	and	distant	(exploratory)	search	may	refer	to	a	high	degree	of	

learning	 (Poetz,	 2014).	 The	 disparity	 in	 degree	 of	 learning	 from	 local	 and	 distant	 search	 is	 likewise	

shown	 in	 the	 study	by	Katila	&	Ahuja	 (2002),	 in	which	 local	 search,	 referred	 to	 as	 increasing	 search	

depth,	is	associated	with	a	low	degree	of	learning.	In	contrast,	distant	search,	referred	to	as	increasing	

search	 scope,	 is	 associated	 with	 a	 high	 degree	 of	 learning.	 The	 study	 thus	 suggest	 that	 increasing	

search	 depth	 can	 affect	 product	 innovation	 positively,	 as	 it	 reduces	 the	 likelihood	 of	 errors	 and	

facilitates	the	development	of	routines	making	search	more	reliable,	and	boost	the	ability	to	 identify	

valuable	knowledge	elements	within	a	given	set	of	concepts.	Meanwhile,	it	is	also	found	that	excessive	

search	depth	can	have	negative	consequences,	as	 improvement	by	 focusing	on	the	same	knowledge	

elements	 is	 possible	 only	 until	 a	 certain	 point.	 Hence,	 in	 line	 with	 to	 the	 paradoxical	 thinking	 in	

organizational	 learning	 theory,	 combining	 firm-specific	 accumulated	 understanding	 of	 certain	

knowledge	elements	with	new	solutions	increases	likelihood	of	firms	creating	new,	unique	innovations	

(Katila	&	Ahuja,	2002).	

	

As	 indicated,	 literature	 streams	have	 focused	on	different	 elements	of	 search,	 based	on	 the	 idea	of	

balancing	exploitation	and	exploration.	 In	order	 to	survive,	 firms	have	to	satisfy	 the	requirements	of	

today’s	customers	to	ensure	short-term	survival,	while	satisfying	the	needs	of	tomorrow’s	customers	

and	 ensure	 long-term	 performance.	 In	 this	 regard,	 Aloini	 &	 Martini	 (2013)	 argue	 that	 short-term	

requirements	are	developed	along	a	defined	pathway,	such	as	exploiting	existing	trajectories,	whereas	

long-term	survival	refer	to	new	directions,	such	as	exploring	new	trajectories.		
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As	 previously	 mentioned,	 the	 focus	 on	 DDIR	 in	 this	 study	 may	 thus	 be	 related	 to	 organizational	

ambidexterity,	 as	 directed	 search	 may	 relate	 to	 aspects	 of	 exploitation,	 while	 undirected	 external	

search	may	 relate	 to	exploratory	 search	 trajectories.	Hence,	drawing	 the	parallel	between	DDIR	and	

organizational	 ambidexterity	 support	 the	 following	 conceptualization	 of	 the	 DDIR	 in	 chapter	 2.3.	

However,	 in	contrast	to	the	studies	on	different	elements	of	organizational	ambidexterity,	 this	thesis	

on	 DDIR	 does	 not	 examine	 how	 to	 balance	 directed	 and	 undirected	 external	 search	 to	 ensure	

sustained	performance,	as	 it	was	 initially	 found	relevant	 to	understand	the	concept	of	DDIR	and	the	

factors	affecting	the	DDIR	in	organizations’	external	search,	which	is	the	objective	of	this	study.	
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4.	Directionality	of	external	search	(SQ-1)	
As	 showed	 in	 section	 2.2,	 prior	 theoretical	 contributions	 on	 organizational	 search	 have	 considered	

various	elements	of	search	activities	based	on	the	idea	of	balancing	exploitation	and	exploration,	and	

frequently	 adopted	 a	 ‘where-to-search’	 perspective,	 which	 Aloini	 and	 Martini	 (2013)	 define	 as	 the	

choice	 of	 knowledge	 boundary	 (internal	 and	 external),	 knowledge	 proximity	 (local	 and	 distant)	 and	

search	 intensity	 and	 scope	 (depth	 and	 breadth).	 However,	 most	 researchers	 have	 chosen	 not	 to	

distinguish	 between	 internal	 and	 external	 search	 (Aloini	 &	 Martini,	 2013).	 In	 contrast,	 this	 thesis	

considers	 organizations’	 DDIR,	 in	 regards	 to	 how	 openly	 external	 search	 problems	 are	 defined	 and	

external	sources	of	collaboration	are	selected	when	searching	for	external	innovation,	rather	than	the	

balance	directed	and	undirected	search	activities.	Hence,	this	thesis	is	not	considering	external	search	

problems	degree	of	openness	and	the	selection	of	external	sources	of	 innovation,	which	determines	

an	organization’s	DDIR.	This	chapter	thus	set	out	to	conceptualize	DDIR,	which	constitute	the	unit	of	

analysis	 in	this	study.	The	conceptualization	of	DDIR	will	finally	enable	considerations	regarding	main	

institutional	 factors	 affecting	 organizations’	 DDIR.	 These	 factors	 are	 ultimately	 constitutes	 the	

conceptual	framework	of	this	thesis,	providing	the	guidance	for	the	following	case	study.	

	

4.1.	Organizational	definition	external	search	problems	
In	 external	 search	 for	 innovation,	 firms	 initially	 have	 to	 define	 a	 problem.	 This	 is,	 for	 example,	

illustrated	in	a	study	by	Purcell	&	McGrath	(2013),	suggesting	that	problems	represent	search	branch	

points	and	define	the	search	action.	However,	as	the	search	action	and	the	DDIR	is	depended	on	how	a	

problem	is	defined,	it	 is	essential	to	consider	how	firm	agents	affect	the	definition	of	external	search	

problems.	

	

According	 to	behavioural	 theories	of	 firms,	 agents	are	 cognitively	 limited,	have	 limited	 time,	 limited	

information,	and	limited	resources,	leading	to	bounded	rationality,	meaning	that	agents	are	rationality	

limited	by	the	tractability	of	a	problem,	the	cognitive	limitations	of	their	mind,	and	the	time	available	

when	 solving	 a	 problem	 (Afuah	 &	 Tucci,	 2012).	 This	 puts	 bounds	 on	 the	 information	 an	 agent	 can	

store,	constraining	them	to	a	certain	number	alternatives	that	can	be	evaluated	at	one	time	(Afuah	&	

Tucci,	2012).	Accordingly,	an	agent’s	foresight	 is	 inevitably	shaped	by	prior	experience,	entailing	that	

different	firms	will	have	different	expectations	about	the	potential	outcome	of	external	search,	when	

assuming	that	actors	have	the	capacity	to	look	ahead	and	recognize	external	opportunities	and	risks.	
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Bounded	 rationality	and	 firm-specific	 foresight	 thus	become	essential	when	an	agent	 is	 to	define	an	

external	 search	 problem.	 If	 an	 external	 search	 problem	 is	 defined	 as	 a	 closed-ended	 problem,	 the	

potential	solution	of	the	problem	may	necessarily	be	limited	to	the	firm’s	cognition	and	depended	on	

the	 its	 bounded	 rationality.	 Close-ended	 search	 problems	 thus	 entail	 one	 or	 a	 limited	 number	 of	

solutions	 alternatives,	 located	within	 the	 search	 neighbourhood	 of	 the	 firm,	which	makes	 solutions	

more	proximate	and	predictable	 (Afuah	&	Tucci,	 2012).	Hence,	 searching	 for	 a	 close-ended	external	

search	problem	is	causing	the	DDIR	to	become	more	directed.	A	study	by	Nickerson	&	Zenger	(2004)	

similarly	defines	this	type	of	search	as	a	directional	search,	which	is	guided	by	feedback	or	experience	

from	prior	 trails.	 Based	 on	 the	 characteristics	 of	 the	 cognitively	 limited	 directed	 search,	 they	 find	 it	

likely	 to	 be	 related	 to	 of	 local	 search,	 often	 referred	 to	 as	 exploitation,	 which	 is	 in	 line	 with	 the	

suggestions	made	in	the	chapter	3.	

	

On	 the	 contrary,	 firms	 may	 define	 external	 search	 problems	 more	 open-ended,	 in	 the	 sense	 that	

search	problem	are	not	limited	to	a	specific	solution	or	set	of	solutions	alternatives.	Accordingly,	open-

ended	search	problems	are	not	limited	to	the	bounded	rationality	of	a	firm,	calling	for	a	search	outside	

the	 firm’s	 search	neighbourhood	 (Afuah	&	Tucci,	 2012).	Open-ended	 search	problems	 thus	 increase	

the	number	of	solution	alternatives,	making	the	search	process	more	exploratory	and	uncertain	(Afuah	

&	Tucci,	2012).	Hence,	an	open-ended	search	problem	is	affecting	the	search	process	by	facilitating	an	

emergent	search	where	solutions	emerge	as	the	search	process	unfolds,	enabling	the	search	to	change	

opportunistically.	 Searching	 for	 an	 open-ended	 external	 search	 problem	 thus	 causes	 the	 DDIR	 to	

become	more	undirected.	The	study	by	Nickerson	&	Zenger	(2004)	similarly	defined	search	for	open-

ended	 search	 problems	 as	 heuristic	 search,	 in	 which	 actors	 cognitively	 evaluate	 the	 probable	

consequences	of	design	choices	rather	than	relying	on	feedback	after	design	choices	are	made.	In	this	

sense,	search	trails	for	open-ended	search	problems	are	theory-driven	structures	selected	based	on	a	

cognitive	map,	furnishing	a	basis	for	evaluating	information	(Nickerson	&	Zenger,	2004).	Hence,	based	

on	the	characteristics	of	open-ended	external	search	problems,	it	may	be	related	to	of	distant	search,	

often	referred	to	as	exploitation,	as	suggested	in	chapter	3.	

	

One	 of	 the	 main	 distinction	 made	 between	 directed	 and	 undirected	 external	 search	 is	 thus	 that	

directed	 search	 is	 based	 on	 close-ended	 search	 problems,	 establishing	 a	 fixed	 search	 based	 on	 the	

firms	 bounded	 rationality,	 whereas	 undirected	 search	 problems	 are	 more	 open,	 facilitating	 an	
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emergent	search	without	a	fixed	search	path	that	is	based	on	the	firms	bounded	rationality.	An	early	

study	Nelson	(1959)	further	support	the	idea	of	this	distinction	established	between	directed	external	

search	 and	 undirected	 external	 search,	 which	may	 be	 related	 to	 elements	 of	 applied	 research	 and	

basic	research,	respectively.	More	specifically,	Nelson	(1959)	propose	that	research	activity,	defined	as	

the	human	activity	directed	towards	the	advancement	of	knowledge	that	may	lead	to	creation	of	new	

and	 improved	 product	 and	 process	 innovations,	 can	 be	 divided	 into	 applied	 research	 and	 basic	

research.	The	distinction	between	the	two	types	of	research	is	that	applied	research	is	constrained	by	

a	 specific	 practical	 problem,	 whereas	 basic	 research	 has	 loosely	 defined	 search	 targets,	 allowing	

opportunistic	changes	as	research	proceeds	and	new	unexpected	possibilities	appear	(Nelson,	1959).	

While	 DDIR	 refers	 to	 a	 broader	 set	 of	 phenomena	 than	 basic	 research	 vs.	 applied	 research,	 this	

distinction	is,	nonetheless,	supporting	to	the	distinction	established	here.		

	

Other	 scholars	 also	 substantiated	 the	 distinction	 between	 directed	 external	 search	 and	 undirected	

external	 search.	 In	 a	 study	 on	 search	 for	 external	 knowledge	 by	 Purcell	 &	 McGrath	 (2013),	 two	

categories	of	 external	 search	 are	 identified.	 The	 first	 category	 is	 reactionary	 search,	which	 is	 search	

based	on	problems	or	search	targets	that	are	well	defined	and	finite	prior	to	the	search	action,	thus	

relating	to	directed	external	search.	The	second	category	of	external	search	is	emergent	search,	which	

an	 emergent	 search	 enabling	 firms	 to	 expand	 their	 knowledge	 in	 fields	 of	 special	 interest	 for	 them	

without	 a	 fixed	 search	 target,	 thus	 relating	 to	 directed	 external	 search.	Moreover,	 a	 study	 by	 Nutt	

(2005),	 further	 substantiate	 the	 distinction	 established	 between	 directed	 search	 and	 undirected	

search,	 as	 it	 find	 search	 direction	 to	 be	 either	 implicit	 or	 explicit.	 Accordingly,	 an	 explicit	 search	 is	

based	on	a	rational	approach	in	which	a	search	target	provides	a	direction	that	should	be	followed	to	

uncover	a	solution	that	can	provide	the	results	called	for	by	the	search	target,	thus	relating	to	directed	

external	 search.	 In	 contrast,	 an	 implicit	 search	approach	 is	based	on	 the	 idea	 that	 solutions	emerge	

from	serendipitous	events	that	arise	as	the	search	process	unfolds,	thus	relating	to	undirected	external	

search.	

	

Based	on	prior	theoretical	justifications,	figure	4	illustrates	how	the	search	process	and	the	outcome	of	

the	search	is	likely	to	be	affected	by	open-ended	and	close-ended	of	external	search	problems.	
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Following	the	reflections	of	the	relevant	concepts	described	above,	it	is	evident	and	well	substantiated	

that	a	distinction	can	be	established	between	directed	and	undirected	external	search	for	innovation.	

However,	 in	 practice	 it	 is	 not	 possible	 to	 simply	 distinguish	 between	 firms	 having	 a	 close-ended	 or	

open-ended	 external	 search,	 as	 almost	 all	 organizations	 apply	 both	 close-ended	 and	 open-ended	

external	search	problems.	Moreover,	search	problems	can	be	open-ended	to	different	degrees,	in	the	

sense	that	it	may	have	only	one	specific	solution	or	it	may	have	a	number	of	specific	solutions.	On	the	

contrary,	search	problems	can	also	be	open-ended	to	different	degrees,	in	the	sense	that	the	number	

of	potential	solutions	may	vary	depending	on	the	nature	of	the	search	field	and	the	frame	of	potential	

solutions	given	by	the	problem	definition.	Hence,	DDIR	 is	 to	be	considered	a	spectrum	with	directed	

search	 and	 undirected	 search	 being	 the	 two	 extremes.	 This	 is	 thus	 similar	 to	 Nelson’s	 (1959)	

distinction	 between	 applied	 and	 basic	 research,	 which	 finds	 it	 hard	 to	 draw	 a	 line	 between	 basic	

research	 and	 applied	 research.	 This	 study	 suggest	 a	 continuous	 spectrum,	 where	 moving	 from	 the	

applied-research	end	of	the	spectrum	towards	the	basic-research	increases	the	degree	of	uncertainty	

about	the	results	of	specific	research	projects,	as	search	trajectories	become	less	clearly	defined	and	

less	 closely	 tied	 to	 the	 solution	 of	 a	 specific	 practical	 problem	 or	 the	 creation	 of	 a	 practical	 object	

(Nelson,	 1959).	 Hence,	 this	 thesis	 similarly	 considers	 DDIR	 to	 be	 a	 spectrum	 ranging	 form	 directed	

search	to	undirected	search.	This	thus	emphasises	firms	may	have	different	DDIRs	of	external	search	

for	innovation.	

	

4.2.	Organizational	selection	external	sources	of	innovation	
In	the	prior	chapter,	it	was	found	that	one	of	the	dimensions	affecting	the	DDIR	in	an	organizations	external	

search	is	the	openness	of	external	search	problems.	However,	in	this	chapter,	it	is	argued	that	the	selection	
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of	external	 sources	of	 collaboration	 is	another	dimension	affecting	 the	DDIR	 in	an	organizations	external	

search.	

	

As	 mentioned	 in	 the	 chapter	 4.1,	 organizations	 are	 limited	 by	 bounded	 rationality.	 This	 entails	 that	 an	

organization’s	tractability	of	a	problem,	the	cognitive	 limitations	of	 its	mind,	and	the	time	available	when	

solving	 a	 problem	 contains	 the	 organization	 to	 a	 certain	 frame	 of	 solutions	 alternatives	 (Afuah	&	 Tucci,	

2012).	 To	 overcome	 the	 limitation	 of	 such	 bounded	 rationality,	 companies	 may	 choose	 to	 engage	 in	

external	collaborations.	However,	the	degree	to	which	an	organization	is	able	to	overcome	the	limitation	of	

its	bounded	rationality	depends	on	the	selection	of	external	collaboration.	Accordingly,	 if	an	organization	

chooses	 to	engage	 in	a	 closed	collaboration	with	a	pre-selected	external	 source	of	 innovation,	 it	 is	 likely	

that	 the	 organization	 has	 a	 pre-established	 idea	 regarding	 search	 outcome,	 entailing	 that	 the	 search	 to	

some	degree	 is	based	on	the	organizations	bounded	rationality	and	probably	cause	solutions	to	be	more	

similar	to	the	ones	the	organization	would	have	identified	itself	(Jeppesen	&	Lakhani,	2010).	Arguably,	pre-

selecting	external	sources	 thus	make	solutions	more	predictable	and	 likely	 to	be	within	an	organization’s	

local	 search	 neighbourhood.	 Hence,	 engaging	 in	 closed	 collaborations	 with	 pre-selected	 sources	 of	

innovation	is	likely	to	cause	an	organization’s	DDIR	to	become	more	directed.	

	

On	 the	 other	 hand,	 if	 an	 organization	 allows	 external	 sources	 to	 self-selecting,	 which	may	 increase	 the	

chance	 of	 engaging	 organizations	 that	 holds	 dissimilar	 bounded	 rationalities,	 it	 may	 be	 expected	 that	

solutions	alternatives	 identified	through	the	collaboration	to	a	higher	degree	are	different	 from	the	ones	

the	 organization	 would	 have	 identified	 itself.	 Broadcast	 Search,	 where	 problems	 are	 broadcasted	 to	 a	

crowd	 of	 potential	 problem	 solvers,	 is	 one	 example	 of	 a	 self-selection	 approach.	 This	 approach	 thus	

attempts	 to	 solve	 a	 problem	 by	 generating	 ideas	 through	 a	 large	 and	 potentially	 unknown	 crowd	 of	

potential	solvers	in	the	form	of	open	calls	(Jeppesen	&	Lakhani,	2010).	This	leverages	diversity,	making	the	

search	more	exploratory	and	 increases	the	 likelihood	to	 identifying	solution	alternatives	 in	distant	search	

neighbourhoods.	 Hence,	 allowing	 external	 sources	 of	 innovation	 to	 self-selected	 is	 likely	 to	 cause	 an	

organization’s	DDIR	to	become	more	undirected.	

	

The	 theory	 behind	 the	 NK	 fitness	 landscape	 model	 is	 further	 substantiating	 the	 idea	 that	 selection	 of	

external	sources	of	innovation	is	affecting	organizations’	DDIR	(Levinthal	D.	,	1997).	The	NK	model	theory	it	

is	suggested	that	a	bounded	rational	actor	 is	able	to	conduct	only	 local	searches	and	 is	 therefore	able	to	

identify	only	 the	highest	peak	around	 its	 current	position	 (Knudsen	&	 Levinthal,	 2007).	 This	 imply	 that	 a	

firm	can	only	scale	its	way	up	the	landscape	to	the	nearest	peak,	but	not	necessarily	a	global	maximum	of	a	
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solution-landscape.	Hence,	 in	 a	 rugged	 landscape	with	many	 gradients,	 an	 actor	 is	 able	 to	 reach	highest	

peak	only	is	if	its	current	position	is	in	the	neighbourhood	of	that	peak	(Afuah	&	Tucci,	2012).	Accordingly,	

in	 the	 study	by	Afuah	&	Tucci	 (2012)	using	 the	NK	model	 to	 represent	problem	 solving	 among	bounded	

rational	agents,	various	solutions	to	a	search	problem	may	be	displayed	across	a	solution	landscape,	with	

each	peak	presenting	 the	 solutions	within	different	 search	neighbourhoods.	Hence,	 search	based	on	 the	

bounded	 rationality	 of	 a	 pre-selected	 external	 sources	 is	 limited	 to	 finding	 the	 highest	 peak	 (optimal	

solution)	within	their	search	neighbourhood.	In	contrast,	a	search	allowing	external	sources	of	 innovation	

across	the	solution	 landscape	to	self-select,	enables	problem	solvers	 in	distant	search	neighbourhoods	to	

find	the	highest	peak	(optimal	solution)	within	their	local	search	neighbourhood,	as	they	attempt	to	solve	

the	problem	based	on	their	bounded	rationality.	Consequently,	 it	 is	argued	that	an	organization’s	DDIR	 is	

also	 affected	 its	 selection	 of	 external	 sources.	 Accordingly,	 if	 external	 sources	 of	 innovation	 are	 pre-

selected	it	the	search	becomes	more	directed,	while	the	search	becomes	more	undirected	when	external	

sources	of	innovation	are	self-selecting.	

	

4.3.	Conceptualizing	directionality	of	external	search	
The	 prior	 theoretical	 justifications	 indicate	 that	 openness	 of	 external	 search	 problems	 and	 the	

selection	of	external	sources	of	collaboration	represents	two	dimensions	that	affect	an	organization’s	

DDIR.	Based	on	 these	 theoretical	 justifications,	 this	 chapter	 further	elaborate	on	 the	notion	of	DDIR	

and	 the	 relevance	 of	 the	 two	 dimensions	 affecting	 an	 organization’s	 DDIR,	 in	 order	 to	 thoroughly	

conceptualize	DDIR	and	thus	answer	sub-question	1	of	this	thesis.	In	doing	so,	this	section	follow	and	

expand	 on	 the	 theory	 behind	 Pisano	 and	 Verganti’s	 (2008)	 framework.	 This	 framework	 is	 studying	

collaborative	architectures,	revealing	four	basic	modes	of	collaboration.	

	

In	terms	of	participation,	Pisano	and	Verganti	(2008)	argue	that	organizations	need	to	decide	whether	

participation	 in	 a	 collaborative	network	 should	be	open	or	 closed.	 In	 completely	open	 collaboration	

everyone	 can	participate,	whereas	 a	 search	problem	 is	 solved	 in	 collaboration	with	 parties	 selected	

because	they	are	deemed	to	have	the	capabilities	and	assets	crucial	for	reaching	the	search-target	in	

closed	networks	(Pisano	&	Verganti,	2008).	In	regard	to	the	form	of	governance	structure	for	problem	

solving,	organizations	need	to	consider	whether	a	collaborative	network’s	governance	structure	is	flat	

or	hierarchical.	In	some	collaboration	networks	the	governance	is	hierarchical,	 in	which	the	power	to	

decide	which	problems	are	most	 important,	how	they	will	be	solved,	what	constitutes	an	acceptable	

solution,	and	which	solutions	should	be	implemented	is	completely	vested	in	one	firm	in	the	network	

(Pisano	&	Verganti,	2008).	In	contrast,	collaborative	networks	may	also	be	flat,	entailing	that	actors	are	
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equal	 in	selecting	search	problems,	deciding	how	to	conduct	work,	and	choosing	solutions.	Based	on	

this	 distinction	 between	 openness	 of	 participation	 and	 form	 of	 governance	 structure	 for	 problem	

solving,	 Pisano	 and	 Verganti	 (2008)	 present	 Elite	 circle,	 Innovation	mall,	 Innovation	 community	 and	

Innovation	consortium	as	four	basic	modes	of	collaboration,	as	illustrated	in	figure	5.	

	

	

	

The	 distinction	 between	 the	 four	 basic	 modes	 of	 collaboration	 is	 based	 on	 the	 openness	 of	

participation	 and	 form	 of	 governance	 for	 problem	 solving	 in	 a	 collaborative	 network	 (Pisano	 &	

Verganti,	2008).	Looking	at	the	Pisano	and	Verganti	(2008)	framework	with	the	lens	of	this	theses,	the	

modes	of	collaboration	may	be	argued	to	move	form	a	more	directed	external	search	in	the	Elite	Circle	

network,	in	which	one	firm	self-select	participants	and	holds	the	power	to	decide	how	a	problem	is	to	

be	solved	(close-ended	search),	to	a	more	undirected	external	search	in	the	Innovation	Community,	in	

which	participants	are	self-selected	and	no	one	firm	holds	the	power	to	decide	how	a	problem	is	to	be	

solved	 (open-ended	 search).	 The	 framework	 by	 Pisano	 &	 Verganti	 (2008)	 thus	 support	 that	 two	

dimensions	suggested	to	affect	an	organization’s	DDIR.		
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More	 specifically,	 Pisano	 &	 Verganti’s	 (2008)	 distinction	 between	 hierarchical	 and	 flat	 governance	

structures	for	problem	solving	supports	the	idea	that	the	openness	of	external	search	problems	affects	

an	organization’s	DDIR.	Hence,	when	a	governance	structure	is	hierarchical	and	one	firm	dictates	the	

formulation	of	a	search	trajectory,	the	search	problem	inevitably	becomes	more	directed,	as	it	is	based	

on	the	bounded	rational	of	the	governing	firm.	A	flat	governance	structure	has	the	opposite	effect,	as	

the	search	problem	 is	not	defined	based	on	 the	bounded	rationality	of	one	 firm.	 Instead,	actors	are	

equal	 in	 defining	 the	 search	 problem,	 facilitating	 more	 uncertain	 and	 unpredictable	 solution	

alternatives	 outside	 the	 firms	 local	 search	 neighborhood,	 entailing	 that	 DDIR	 becomes	 more	

undirected.	 Hence,	 similar	 to	 the	 findings	 in	 section	 2.1	 that	 DDIR	 is	 dependent	 on	 how	 openly	 an	

organization	defines	a	search	problem,	DDIR	becomes	more	directed	when	a	collaborative	network	is	

hierarchical	and	more	undirected	when	a	collaborative	network	is	flat.	

	

Pisano	 &	 Verganti’s	 (2008)	 distinction	 between	 closed	 and	 open	 collaborative	 networks	 further	

supports	 the	 idea	 that	 selection	 of	 external	 sources	 of	 collaboration	 affects	 an	 organization’s	 DDIR.	

Hence,	when	a	firm	engage	in	a	closed	collaborative	network	with	pre-selected	participants,	the	search	

problem	becomes	more	directed,	as	solution	alternatives	becomes	limited	to	the	bounded	rational	of	

the	closed	collaborative	network	that	the	firm	consider	the	best	within	a	certain	knowledge	domain.	If	

a	 firm,	 in	contrast,	engage	 in	an	open	collaborative	network,	allowing	participants	 to	 self-select,	 the	

search	 facilitates	 solution	 alternatives	 outside	 their	 search	 neighbourhood,	 as	 self-selecting	

participants	with	a	different	cognitions	and	bounded	rationalities	may	approach	the	search	problem	in	

dissimilar	way.	DDIR	thus	becomes	more	undirected	when	participants	self-select	and	more	directed	

when	participants	are	pre-select.	This	is	thus	in	consistence	with	findings	in	section	4.2.	

	

4.3.1.	Directionality	of	external	search	model	
Summing	 op	 the	 concept	 of	 DDIR,	 it	 is	 found	 that	 the	 DDIR	 in	 organizations’	 external	 search	 for	

innovation	 is	 based	 on	 two	 dimensions.	 The	 first	 dimension	 considers	 how	 openly	 external	 search	

problems	 are	 defined	 (close-ended	 vs.	 open-ended)	 and	 the	 second	 dimension	 considers	 the	 way	

external	are	selected	(pre-selected	vs.	self-selected).	Contingent	by	these	two	dimensions,	the	search	

problem	and	 the	 selection	of	external	 sources	of	 innovation	 thus	determine	an	organization’s	DDIR,	

with	directed	search	and	undirected	search	being	the	two	extremes.	However,	as	the	combination	of	

the	two	dimensions	composes	DDIR,	one	dimension	may	be	more	directed	while	the	other	dimension	

is	more	undirected.	This	may	be	the	case	when	search	is	based	on	a	close-ended	search	problem	and	
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external	 sources	 self-select,	 which	 constitute	 a	 semi-directed	 external	 search	 defined	 as	 problem	

driven	search.	In	contrast,	a	search	based	on	an	open-ended	search	problem	and	pre-selected	external	

sources	 is	 another	 form	of	 semi-directed	 search,	which	 is	 defined	 as	 agent	 driven	 search.	 Following	

this	notion,	a	directionality	of	the	external	search	framework	is	developed,	which	is	illustrated	in	figure	

6	below.	

	

	
	

As	 shown	 in	 figure	 6,	 DDIR	 is	 based	 on	 two	 dimensions	 and	 thus	 conceptualized,	 which	 is	 to	 be	

considered	as	a	spectrum	ranging	from	directed	search	with	a	close-ended	problems	and	pre-selected	

sources	of	collaboration	to	undirected	search	with	a	open-ended	problems	and	pre-selected	sources	of	

collaboration.	 However,	 the	 search	 may	 also	 be	 semi-directed,	 in	 the	 case	 that	 one	 dimension	 is	

contradicts	the	other	dimension,	as	mentioned	previously.	

	

4.3.2.	Size	of	search	population	search		
It	may	further	be	argued	that	the	size	of	the	external	search	population	also	affecting	firms’	DDIR,	as	

the	number	of	 potential	 external	 sources	 engaged	 raises	when	 the	 search	population	 increases	 and	

thus	 becomes	 more	 varied.	 Hence,	 engaging	 more	 external	 sources	 across	 a	 solution	 landscape	

inevitably	 increases	the	chance	of	finding	an	external	partner	that	may	be	able	to	 locate	the	optimal	
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solution	 through	 local	 search	 in	 their	 search	 neighbourhood	 (Afuah	 &	 Tucci,	 2012).	 The	 size	 of	 an	

external	search	population’s	effect	on	DDIR	is	also	indicated	by	Purcell	&	McGrath	(2013),	arguing	that	

firms	may	engage	in	multifarious	external	search	and	singular	external	search.	In	multifarious	external	

search	firms	search	among	a	number	of	external	knowledge	sources	simultaneously,	 thus	enabling	a	

broader	variety	of	potential	solutions	making	the	search	more	undirected	(Purcell	&	McGrath,	2013).	

Alternatively,	 firms	may	engage	 in	 singular	external	 search,	entailing	 that	 firms	collaborate	with	one	

source	of	 external	 knowledge	during	 the	 search	 (Purcell	&	McGrath,	 2013).	 Singular	 external	 search	

thus	 limit	 the	variety	of	potential	 solutions,	as	 the	solution	becomes	 limited	 to	a	specific	knowledge	

base,	making	the	search	more	directed.	In	extension,	a	pre-selected	population	of	external	sources	is	

typically	 smaller	 than	 a	 self-selected	 population	 of	 external	 sources.	 This	 is	 also	 noted	 by	 Purcell	 &	

McGrath	 (2013),	 suggesting	 that	 singular	 search	 is	 often	 suited	 problem-oriented	 search	 with	 well-

defined	problems	and	prior	identification	of	solutions.	

	

Hence,	 the	openness	of	an	external	 search	problem	and	 the	way	external	 sources	of	 innovation	are	

selected	 are	 found	 two	dimensions	were	 found	 to	 be	 the	 key	 essentials	 in	 the	 conceptualization	 of	

directionality.	 However,	 the	 size	 of	 the	 search	 population	 is	 also	 acknowledged	 as	 an	 underlying	

element	 affected	 by	 how	 openly	 external	 search	 problems	 are	 and	 external	 sources	 are	 selected.	

Population	size	is	thus	an	overlapping	element	that	may	be	included	when	relevant,	without	being	one	

of	the	central	dimensions	 in	the	conceptualization	of	DDIR,	as	 including	a	third	dimension	 is	 likely	to	

generate	conceptual	noise	and	ambiguity.	
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5.	Factors	affecting	directionality	of	search	(SQ-2)	
In	chapter	4,	DDIR	was	conceptualized.	However,	the	aim	of	this	thesis	is	to	examine	the	main	factors	

affecting	 the	probability	of	multinational	pharmaceutical	 companies	engaging	 in	undirected	external	

search.	Hence,	based	on	the	previously	established	conceptualization,	this	chapter	review	theoretical	

literature	that	may	explain	the	factors	affecting	organizations’	DDIR.	In	doing	so,	it	is	emphasized	how	

these	factors	are	likely	to	increase	organizations	engagement	in	undirected	external	search	due	to	the	

scope	of	this	thesis,	which	subsequently	enables	an	assessment	to	sub-question	2	of	this	thesis.	

	

Based	on	search	of	 relevant	 literature,	 this	chapter	present	six	 factors	 that	are	 found	 likely	 to	affect	

organizations	DDIR	are	identified,	which	were	all	found	to	be	institutional	factors.	These	factors	have	

been	 grouped	 into	 two	 categories.	 The	 first	 category	 of	 factors	 is	 rigid	 institutional	 factors,	 which	

include	 NIH	 syndrome,	 path	 dependency	 and	 risk-aversion.	 These	 factors	 are	 resilient	 factors	

historically	 rooted	 within	 an	 organization’s	 social	 structure,	 which	 is	 determined	 by	 organizational	

schemes,	rules,	norms	and	routines	established	as	authoritative	guidelines	for	social	behavior	 (Scott,	

2004).	Hence,	 these	 factors	are	embedded	 in	an	organizations	culture,	very	are	difficult	 to	alter	and	

likely	 to	 change	 shape	 only	 in	 the	 long-term.	 The	 second	 category	 of	 factors	 is	 flexible	 institutional	

factors,	 which	 include	 strategic	 management,	 absorptive	 capacity	 and	 technological	 scope.	 These	

factors	 are	 also	 determined	 by	 organizational	 schemes,	 rules,	 norms	 and	 routines	 established	 as	

authoritative	 guidelines	 for	 social	 behavior.	 However,	 in	 contrast	 to	 rigid	 institutional	 factors,	 these	

factors	are	not	as	hard	to	alter	and	may	change	shape	in	a	medium-term.	For	instance,	an	organization	

may	 increase	 absorptive	 capacity	 by	 investing	 more	 in	 R&D	 and	 hiring	 high-skilled	 employees,	 or	

increase	its	technological	scope	by	expanding	the	organization	with	product	classes	and	thus	increase	

the	breadth	of	R&D	activities.	

	
The	 six	 factors	 included	 in	 the	 two	 categories	 are	 found	 to	 constitute	 a	 comprehensive	 conceptual	

framework	 of	main	 factors	 likely	 to	 affect	multinational	 pharmaceutical	 companies’	 engagement	 in	

undirected	external	search.	However,	it	is	acknowledged	that	other	factors	may	also	potentially	affect	

this	DDIR.	These	 factors	are	not	 included,	as	 this	 thesis	 seeks	 to	develop	a	parsimonious	conceptual	

framework	 that	 only	 emphases	 main	 factors.	 Hence,	 certain	 factors	 that	 may	 potentially	 affect	

organization’s	DDIR	have	been	exclude	due	to	their	relevance	in	regard	to	the	thesis	scope	or	the	lack	

of	 clear	 theoretical	 basis	 for	 developing	 propositions	 regarding	 their	 affect	 on	 organizations	 DDIR.	
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Accordingly,	 some	 of	 the	 factors	 excluded	 form	 this	 conceptual	 framework	 includes	 project-specific	

needs,	appropriability	 regime,	competitive	environment,	organizational	proximity	and	appropriability	

regime,	which	further	indicate	that	environmental	factors	may	also	affect	DDIR.	

	
5.1.	Rigid	institutional	factors	

5.1.1.	Not-invented-here	syndrome	
While	organizational	culture	has	multiple	definitions,	there	is	universal	agreement	that	organizational	

culture	exists	and	that	it	plays	a	crucial	role	in	shaping	behaviors	and	actions	in	organizations	(Watkins,	

2013).	 Although	 variously	 defined,	 organizational	 culture	 has	 thus	 been	 recognized	 as	 an	 important	

influence	 in	 the	 organizational	 innovation	 process	 for	 a	 long	 time,	 as	 it	 may	 serve	 as	 a	 supportive	

foundation	 for	 innovation	 that	 infuses	 values	 such	 as	 uncertainty	 tolerance	 and	 openness	 (Lin	 &	

McDonough	 III).	 In	 a	 study	 by	O'Reilly,	 Chatman	 and	 Caldwell	 (1991),	 it	 is	 further	 suggested	 that	 a	

culture,	which	fosters	the	values	of	aspects	such	as	uncertainty	tolerance,	knowledge	of	external	origin	

and	 external	 trust,	 provides	 employees	 with	 better	 opportunities	 for	 exploring,	 experimenting	 and	

sharing	knowledge	and	ideas.	Based	on	the	prior	definition	of	DDIR,	such	culture	may	enhance	a	more	

undirected	 external	 search,	 as	 it	 furnishing	 the	 basis	 for	 open-ended	 external	 search	 problems	 and	

self-selecting	external	sources	of	collaboration.	On	the	other	hand,	a	culture	that	value	aspects	such	as	

control,	 certainty	 and	 internal	 knowledge	 over	 creativity,	 uncertainty	 and	 external	 knowledge	 may	

lead	to	a	more	directed	external	search	(O'Reilly,	Chatman,	&	Caldwell,	1991),	as	defining	close-ended	

external	search	problems	and	collaborating	with	pre-selected	external	sources	increases	organizational	

control	and	predictability	 in	external	search.	Accordingly,	such	culture	is	 likely	to	suffer	form	the	NIH	

syndrome,	which	is	a	stance	embedded	in	an	organization’s	culture,	manifested	as	an	unwillingness	to	

adopt	external	innovation	and	knowledge	simply	because	of	their	external	origin.	

	

Numerous	 studies	 support	 the	notion	of	NIH	 syndrome,	 including	 the	early	 study	by	Clagett	 (1967),	

which	reported	notable	resistance	against	externally	developed	knowledge	due	to	the	NIH	syndrome.	

Since	 then	 several	 studies	 has	 supported	 the	 notion,	 which	 may	 manifest	 itself	 at	 different	

organizational	 levels.	 Form	 an	 organizational	 standpoint,	 some	 organizational	 cultures	 are	 highly	

affected	 by	 the	NHI	 syndrome	 and	 resistant	 towards	 external	 inputs,	 thus	 discouraging	 or	 rejecting	

external	 solutions	 simply	because	 they	 are	not	 internally	 developed.	 This	may	be	 caused	by	 various	

underlying	 aspects,	 including	 fear	 of	 patent	 infringement,	 fearing	 lack	 of	 understanding	 of	 external	

work,	 uncertainty,	 unwillingness	 to	 acknowledge	 or	 value	 the	 work	 of	 others	 or	 believing	 that	
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internally	 developed	 solutions	 are	 be	 superior	 (Webb,	 2010).	 Hence,	 this	 further	 implies	 that	

organizations,	which	are	highly	affected	by	 the	NIH	syndrome,	are	 likely	 to	be	 less	undirected	when	

engaging	 in	 external	 search,	 as	 the	 underlying	 aspects	 of	 NIH	 syndrome	may	 be	 more	 promote	 in	

undirected	 external	 search,	 entailing	 that	 the	 organizations	 has	 less	 control	 and	 solutions	 are	more	

less	 predictable	 due	 to	 open-ended	 search	 problems	 and	 self-selecting	 of	 external	 sources	 of	

collaborations.	

	

Proposition	 1:	Organizations	 that	 are	 not	 affected	 by	 the	 NIH	 syndrome	 are	more	 likely	 engage	 in	

undirected	external	search	for	innovation.	

	

Accordingly,	proposition	1	 suggest	 that	organizations	 that	are	not	affected	by	 the	NIH	syndrome	are	

more	likely	to	define	open-ended	search	problems	and	allow	external	sources	of	collaboration	to	self-

select,	 thus	 increasing	 the	 probability	 of	 these	 organizations	 to	 engage	 in	 undirected	 search.	 In	

contrast,	the	organizations	suffering	from	the	NIH	syndrome	may	be	more	likely	to	define	close-ended	

search	problems	and	pre-select	external	sources	of	collaboration,	thus	limiting	the	probability	of	these	

organizations	to	engaging	in	undirected	external	search.	

	

5.1.2.	Path	dependency	
Brian	Arthur	and	Paul	David,	who	published	several	articles	on	path	dependency	during	the	1980s,	are	

considered	the	founders	of	path	dependency	literature	in	economic	theory	(Stack	&	Gartland,	2003).	

The	basic	assertion	in	these	and	related	articles	is	that	inefficient	technologies	can	be	become	locked	

in	 as	 industry	 standards,	 which	may	 persist	 for	 extended	 periods	 of	 time	 (Stack	&	 Gartland,	 2003).	

Arthur	(1989)	pioneered	the	first	formal	path	dependence	theory,	defining	path	dependence	as	being	

locked-into	historical	events,	which	is	accepted	as	the	starting	theory	of	path	dependence	discussions.	

Subsequently,	Arthur	(1990,	s.	92)	expands	the	discussion	on	path	dependence,	suggesting	that	“once	

chance	economic	forces	select	a	particular	path,	it	may	become	locked	in	regardless	of	the	advantages	

of	other	paths”.	The	QWERTY	keyboard	example	by	David	(1985)	is	one	of	the	best-know	cases	on	path	

dependence,	suggesting	that	the	layout	of	the	typewriter	keyboard	has	become	the	industry	standard	

despite	 the	 fact	 that	 it	 is	 an	 inefficient	 an	 irrational	organization	of	 keys.	However,	 as	 suggested	by	

Sydow,	 Schreyögg	 and	 Koch	 (2009),	 a	 universal	 path	 dependence	 definition	 does	 not	 exist,	 as	 the	

concept	is	used	in	figurative	senses,	rather	than	theoretical.	Nevertheless,	almost	all	path	dependence	

opinions	 do	 highlight	 the	 importance	 of	 past	 events	 and	 decisions	 over	 present	 ones	 (Sydow,	
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Schreyögg,	&	Koch,	 2009).	 Path-dependence	 thus	 implies	 that	 organizational	 actions	 depend	on	 the	

previously	made	 decisions	 and	 not	 simply	 on	 the	 current	 circumstances,	 as	 the	 continued	 use	 of	 a	

traditional	 path	 may	 be	 based	 on	 historical	 preference	 or	 use,	 which	 may	 not	 lead	 to	 the	 best	

alternative	when	past	circumstances	are	no	longer	relevant.	

	

One	 process	 that	 may	 also	 be	 affected	 by	 path	 dependence	 is	 an	 organization’s	 DDIR.	 This	 is	 also	

indicated	in	a	study	by	Katila	&	Ahuja	(2004),	concluding	that	prior	research	on	path-deepening	search	

has	 proven	 organizational	 search	 to	 change	 along	 pre-existing	 paths.	Moreover,	 the	 study	 also	 find	

firms	on	average	tend	to	persist	in	similar	search	activities.	Hence,	this	suggests	that	a	firm’s	DDIR	may	

be	contingent	 to	 the	directionality	of	 its	pre-existing	external	 search	 for	 innovation	due	 to	historical	

preference	 or	 use.	 However,	 it	 is	 acknowledge	 that	 strategic	 management,	 as	 mentioned	 in	 the	

introduction	 to	chapter	5,	may	actively	attempt	 to	overcome	of	path	dependence,	 in	 the	sense	 that	

they	may	challenge	traditional	search	paths	 in	attempts	to	find	better	alternatives.	Nonetheless,	this	

does	not	neglect	the	fact	that	organizational	decisions,	 including	decisions	affecting	DDIR,	 is	 likely	to	

be	affected	by	history	and	not	simply	on	current	circumstances.	

	

Proposition	 2:	 Organizations	 with	 a	 history	 of	 undirected	 search	 are	 more	 likely	 to	 engage	 in	

undirected	external	search	for	innovation.	

	

In	proposition	2	it	is	argued	that	organizations	with	a	tradition	of	defining	open-ended	external	search	

problems	 and	 allowing	 external	 sources	 of	 innovation	 to	 self-select	 are	 more	 likely	 to	 engage	 in	

undirected	 external	 search,	 whereas	 organizations	 with	 a	 tradition	 defining	 close-ended	 external	

search	 problems	 and	 pre-selecting	 external	 sources	 of	 innovation	 are	 less	 likely	 to	 engage	 in	

undirected	external	search.	

	

5.1.3.	Risk-aversion	
In	 human	 decision-making,	 uncertainty	 exist	 when	 a	 decision-maker	 is	 not	 aware	 of	 all	 available	

alternatives,	 the	 risks	 associated	with	 each	 alternative	 and	 the	 consequences	 of	 each	 alternative	 or	

their	probabilities	(Rawat,	2016).	Available	information	under	such	information	asymmetry	is	thus	not	

fully	reliable	and	requires	decision-makers	to	make	certain	assumptions,	based	on	their	judgment	and	

experience,	to	provide	a	reasonable	framework	for	decision-making	(Rawat,	2016).	Consequently,	risk	

arises	 when	 a	 decision-maker	 has	 incomplete	 information	 about	 available	 alternatives.	 Hence,	
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decision-makers	have	to	determine	the	expected	value	associated	with	each	alternative	on	the	basis	of	

the	 available	 information	 and	 experience.	However,	 decision-makers	 have	different	 risk	 preferences	

that	effects	decision-making,	which	is	the	underlying	basis	of	the	risk-aversion	concept.	

	

Ever	since	the	pioneering	study	by	Bernoulli	 (1954)	on	risk-aversion,	considerable	research	has	been	

devoted	 to	 understanding	 decision-making	 under	 uncertainty.	 In	 economics,	 risk-aversion	 is	 the	

human	behavior	of	attempting	to	reduce	uncertainty	(Arrow,	1971;	Pratt,	1964).	This	is	based	on	the	

core	 concept	 of	 the	 rational	 actor,	 proposing	 that	 rational	 behaviour	 in	 economics	 means	 that	

individuals	maximize	their	subjective	utility	under	the	constraints	they	face	(Zinn,	2004).	In	the	process	

of	decision-making,	 a	 risk-averse	agent	prefer	 the	alternative	holding	 the	 lowest	possible	 risk,	when	

choosing	among	multiple	alternatives	with	has	the	same	expected	return	but	different	levels	of	risks,	

as	potential	 losses	outweighs	potential	gains	of	undertaking	more	risk.	Hence,	a	risk-averse	manager	

prefer	 is	a	 lower	 level	of	 risk	and	 is	willing	to	accept	a	 lower	return	because	of	 this	preference.	This	

risk-averse	 behavior	 may	 be	 shaped	 by	 the	 organizations	 attitude	 towards	 failure,	 for	 instance,	 if	

managers	 are	 punished	when	 accepting	more	 risk	 and	 fails.	Moreover,	 Kahneman	&	 Tversky	 (1979)	

find	that	people	underweight	outcomes	that	are	merely	probable	 in	comparison	with	outcomes	that	

are	 obtained	with	 high	 certainty.	 This	 tendency,	 called	 the	 certainty	 effect,	 also	 contributes	 to	 risk-

aversion	in	choices	involving	sure	gains	and	to	risk	seeking	in	choices	involving	sure	losses.	

	

Based	 on	 organizational	 learning	 theory,	 undirected	 external	 search	was	 found,	 in	Chapter	 4,	 to	 be	

associated	 with	 a	 higher	 degree	 of	 exploration	 and	 uncertainty	 than	 directed	 external	 search.	

Accordingly,	 March	 (1991)	 suggest	 that	 the	 process	 of	 allocating	 resources	 between	 exploitative	

(directed)	search	and	exploratory	(undirected)	search	embody	risk	preferences,	as	it	affects	the	degree	

of	uncertainty	and	the	locus	for	the	realization	of	returns.	Similarly,	Nelson	(1959)	finds	that	the	large	

variance	of	profit	probability	distribution	 from	basic	 research	may	cause	 risk-avoiding	 firms	 to	value	

basic	 research	 less	 than	 applied	 research.	 Hence,	 this	 suggests	 that	 the	 organizational	 decisions,	

shaping	an	organization’s	DDIR,	may	be	affected	by	uncertainty	and	risk	preferences.	As	 the	 level	of	

uncertainty	 in	 undirected	 external	 search	 is	 higher,	 it	 may	 more	 attractive	 to	 risk-tolerant	

organizations,	 whereas	 risk-averse	 organizations	 may	 prefer	 close-ended	 search	 problems	 and	 pre-

selected	external	sources.	
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Proposition	3:	Risk-tolerant	organizations	are	more	likely	to	engage	in	undirected	external	search	for	

innovation.	

	

In	proposition	 3	 it	 is	 thus	 suggested	 that	 organizations	with	 higher	 risk-tolerance	 are	more	 likely	 to	

engage	in	undirected	external	search,	as	it	was	found	to	increase	uncertainty	and	thus	risk.	In	contrast,	

risk-averse	organizations	are	not	as	likely	to	engage	in	undirected	external	search	and	thus	expected	to	

favour	close-ended	external	search	problems	and	pre-selection	external	sources	of	collaboration.	

	

5.2.	Flexible	institutional	factors	

5.2.1.	Top	management	
According	to	the	definition	by	Nag,	Hambrick,	&	Chen	(2007),	the	field	of	strategic	management	is	the	

formulation	and	implementation	of	the	key	initiatives	taken	by	top	management	on	behalf	of	owners,	

involving	 utilization	 of	 resources	 to	 enhance	 performance	 in	 the	 external	 environment	 of	 an	

organization.	 In	 relation	 to	 this	 thesis,	 the	 initiatives	 taken	 by	 top	management	may	 also	 affect	 an	

organization’s	 DDIR.	 In	 the	 light	 of	 this,	 a	 perspective	 within	 the	 strategic	 management	 literature	

addresses	 external	 knowledge	 management,	 which	 is	 the	 organizational	 engagement	 creation	 and	

recombination	of	new	external	knowledge	that	applies	the	tensions	of	exploration	and	exploitation	to	

distinguish	 between	 opportunity-seeking	 (exploration)	 and	 advantage-seeking	 (exploitation)	

behaviours	(Sirén,	Kohtamäki,	&	Kuckertz,	2012).	Accordingly,	an	opportunity-seeking	manager	aim	to	

create	new	business	opportunities	 that	emerge	outside	 the	scope	of	 the	current	strategy,	which	are	

formed	by	increasing	the	innovation	proximity	of	a	firm’s	current	technological	and	product	trajectory	

(Sirén,	 Kohtamäki,	 &	 Kuckertz,	 2012).	 Such	 opportunity-seeking	 behaviour	 is	 thus	 share	 the	

characteristics	of	exploration	and	distant	search	and	may	be	obtained	through	management	strategies	

based	on	undirected	external	search	activities,	in	which	verity	increases	due	to	the	search	being	based	

on	self-selecting	participants	and	open-ended	search	problems.	In	contrast,	the	aim	of	an	advantage-

seeking	manager	is	to	exploit	a	firm’s	current	competitive	advantage	by	improving	the	firm’s	existing	

resources	and	capabilities,	 thus	 reducing	variety	by	 increasing	 focus	on	operational	efficiency	 (Sirén,	

Kohtamäki,	 &	 Kuckertz,	 2012).	 An	 advantage-seeking	 behaviour	 is	 thus	 related	 to	 the	 idea	 of	

exploitation	 and	 local	 search,	 which	 may	 be	 obtained	 through	 management	 strategies	 based	 on	

undirected	external	search	activities,	 in	which	variety	 is	reduced	due	to	the	search	being	based	on	a	

pre-selected	networks	of	participants	and	close-ended	search	problems.	
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It	may	 be	 argued	 that	 strategic	management	 is	 highly	 affected	 by	 rigid	 institutional	 factors	 such	 as	

organizational	culture,	path	dependency	and	risk	aversion.	However,	it	is	possible	for	top	management	

to	 implement	 explicit	 strategic	 initiatives	 in	 attempts	 change	 current	 processes,	 routines	 and	

behaviours	 and	 break	 with	 the	 current	 cultural	 heritage	 (Sirén,	 Kohtamäki,	 &	 Kuckertz,	 2012).	 This	

implies	 that	 rigid	 institutional	 factors	 are	 not	 necessarily	 embedded	 in	 strategic	 management	

decisions,	although	they	do	have	an	influence	on	the	strategic	management	of	an	organization.	Hence,	

top	management	 in	an	organization	with	directed	external	 search	 is,	 for	 instance,	able	 to	affect	 this	

directionality	 and	 implement	 an	 exploration	 strategy	 that	 causes	 the	 DDIR	 to	 become	 increasingly	

undirected	(Sidhu,	Volberda,	&	Commandeur,	2004).	

	

Proposition	 4:	Organizations	with	an	opportunity-seeking	 top	management	more	 likely	 to	engage	 in	

undirected	external	search	for	innovation.	

	

In	 proposition	 4	 it	 is	 argued	 that	 organizations	 with	 opportunity-seeking	 behaviour	 in	 its	 strategic	

management	are	more	likely	to	engage	in	undirected	external	search	with	open-ended	external	search	

problems	 and	 self-selecting	 external	 sources	 of	 collaboration.	 In	 contrast,	 organizations	 with	

advantage-seeking	 behaviour	 in	 its	 strategic	 management	 are	 more	 likely	 to	 engage	 in	 undirected	

external	 search	 with	 close-ended	 external	 search	 problems	 and	 pre-select	 external	 sources	 of	

collaboration.	

	

5.2.2.	Absorptive	capacity	
Another	factor	that	may	affect	DDIR	is	the	organizational	processes	of	absorbing	external	knowledge,	

as	external	knowledge	is	often	critical	to	the	innovation	process.	Within	organizational	literature,	the	

seminal	 work	 by	 Cohen	 and	 Levinthal	 (1990;	 1989)	 introduced	 the	 term	 absorptive	 capacity.	 They	

defined	 absorptive	 capacity	 as	 “the	 ability	 of	 a	 firm	 to	 recognize	 the	 value	 of	 new,	 external	

information,	 assimilate	 it,	 and	 apply	 it	 to	 commercial	 ends”	 (Cohen	&	 Levinthal,	 1990,	 s.	 1).	 In	 this	

regard,	 the	 three	 dimensions	 have	 divergent	 or	 overlapping	 influence	 on	 absorptive	 capacity	 that	

combine	to	produce	a	dynamic	organizational	capability.	Accordingly,	absorptive	capacity	is	considered	

a	 by-product	 of	 R&D	activities,	 the	diversity	 of	 the	organization's	 knowledge	base,	 its	 prior	 learning	

experience,	 a	 shared	 language,	 the	 existence	 of	 cross-functional	 interfaces,	 and	 the	mental	models	

and	 problem	 solving	 capacity	 of	 the	 organization's	 members	 (Cohen	 &	 Levinthal,	 1990).	 In	 other	

words,	absorptive	capacity	is	the	measure	of	the	rate	at	which	an	organization	is	able	to	learn	and	use	
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external	 knowledge.	 Moreover,	 a	 study	 by	 Cohen	 &	 Levinthal	 (1990)	 indicates	 that	 the	 prior	

knowledge	of	a	firm	must	be	similar	to	the	new	knowledge	on	the	basic	level,	but	fairly	diverse	on	the	

specialized	 level	 in	order	 for	 collaborations	 to	be	 successful.	Hence,	 firms	must	have	 similar	enough	

knowledge	bases	 to	be	able	 to	 recognize	 the	opportunities	offered	 in	 collaborations,	but	a	different	

enough	 specialized	 knowledge	 base	 to	 contribute	 with	 new	 knowledge	 to	 the	 inter-organizational	

collaboration.	 Hence,	 there	 is	 a	 lot	 to	 learn	 when	 firms	 with	 highly	 different	 knowledge	 bases	

collaborate,	which,	however,	also	make	the	learning	process	more	complicated.	

	

When	a	firm	has	a	high	level	of	absorptive	capacity,	they	may	thus	be	more	adequate	in	absorbing	the	

varied	 knowledge	 and	 solutions	 obtained	 form	 more	 undirected	 external	 search.	 As	 previously	

mentioned,	 the	 underlying	 dimension	 of	 population	 size	 is	 typically	 larger	 and	 more	 vitiated	

undirected	 external	 search,	 which	 entail	 that	 organizations	 need	 to	 possess	 the	 abilities	 or	 level	 of	

absorptive	 capacity	 to	 select	 the	 right	 solutions	 emerging	 among	 the	 range	 of	 varied	 solutions	 in	 a	

larger	 population	 of	 undirected	 search.	 This	 is	 also	 indicated	 in	 the	 study	 by	 Cohen	 and	 Levinthal	

(1990),	 suggesting	 that	 the	 level	 of	 absorptive	 capacity	 is	 diminished	 in	 environments	 in	which	 it	 is	

more	difficult	to	learn,	entailing	that	a	high	level	of	absorptive	capacity	is	essential	in	difficult	learning	

environments,	for	instance,	when	organizations	conduct	undirected	external	search.	In	this	regard,	the	

ease	 of	 learning	 is	 affected	 by	 characteristics	 such	 as	 the	 complexity	 of	 the	 knowledge	 to	 be	

assimilated	and	the	degree	to	which	the	outside	knowledge	is	targeted	to	the	needs	and	concerns	of	

the	 firm	 (Cohen	 &	 Levinthal,	 1990).	 Hence,	 when	 outside	 knowledge	 is	 less	 targeted	 to	 the	 firm's	

particular	needs	and	concerns,	which	 is	 found	 to	be	 the	 case	 in	undirected	external	 search,	 a	 firm's	

absorptive	 capacity	 more	 important	 in	 permitting	 it	 to	 recognize	 the	 value	 of	 the	 knowledge,	

assimilate,	 and	exploit	 it	 (Cohen	&	 Levinthal,	 1990).	 This	 is	 based	on	 the	previously	mentioned	 idea	

that	an	organization	needs	to	possess	a	general	understanding	of	new	knowledge	to	establish	a	better	

position	 for	 exploiting	 external	 solutions	 emerging	 through	distant	more	 undirected	 external	 search	

processes.	 In	addition,	Cohen	and	Levinthal	 (1990)	 find	knowledge	 to	be	more	difficult	 to	assimilate	

the	 less	explicit	 and	 codified	 the	knowledge	 is,	which	 further	 substantiating	 the	value	of	 this	 line	of	

thought.	

	

Proposition	 5:	Organizations	with	 a	 high	 level	 of	 absorptive	 capacity	 are	more	 likely	 to	 engaged	 in	

undirected	external	search	for	innovation.	
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In	proposition	5	it	is	argued	that	organizations	with	a	high	level	of	absorptive	capacity	are	more	likely	

to	engage	in	undirected	external	search,	whereas	organizations	with	a	limited	absorptive	capacity	are	

less	likely	engage	in	undirected	external	search.	

	

5.2.3.	Technological	scope	
As	 shown	 in	 the	 chapter	 3.2,	 undirected	 external	 search	 is	 accompanied	 by	 the	 characteristics	 the	

exploration	and	distant	search.	The	nature	of	such	exploratory	search	approach	encompasses	activities	

of	 experimenting	 with	 new	 alternatives,	 variation,	 search,	 and	 discovery,	 which	 entail	 that	 new	

information	 about	 alternatives	 is	 catheterized	 by	 being	 uncertain	 and	 unpredictable	 (March,	 1991).	

Hence,	 due	 to	 the	 variety	 and	uncertainty	 in	 the	 type	of	 knowledge	 generated,	 undirected	 external	

search	 may	 be	 more	 beneficial	 to	 organizations	 with	 a	 broad	 technological	 scope	 with	 a	 more	

diversified	range	of	technical	and	discipline	areas	(Quintana-García	&	Benavides-Velasco,	2008).	

	

Several	 theories	 are	 supporting	 this	 idea.	 In	 the	 study	 by	 Katila	 &	 Ahuja	 (2002),	 it	 is	 suggests	 that	

diversified	 firms	 possess	more	 opportunities	 for	 the	 internal	 use	 of	 new	 knowledge.	 Likewise,	 Patel	

and	Pavitt	(1997)	find	that	technological	variety	is	a	necessary	characteristic	of	revolutionary	change,	

as	they	consider	variety	essential	 for	effective	experimentation	and	choice	under	conditions	of	great	

uncertainty.	In	a	case	study	of	five	high-tech	firms,	Danneels	(2002)	also	suggest	that	for	exploitative	

projects,	 successful	 exploration	 generally	 is	 based	on	 a	broad	 scope	of	 technological	 search.	 Finally,	

Quintana-García	&	Benavides-Velasco	 (2008)	also	 found	support	 for	 their	hypothesis	 suggesting	 that	

technological	diversification	has	a	 larger	positive	 impact	on	exploratory	 innovative	competence	 than	

on	exploitative	innovative	competence.	Hence,	due	to	a	broad	technological	scope,	providing	a	wider	

area	 in	which	new	external	knowledge	may	potentially	be	applied,	these	organizations	may	be	more	

likely	 to	 be	 able	 to	 apply	 the	 relatively	 extensive	 variation	 of	 unpredictable	 knowledge	 generated	

through	 undirected	 external	 search.	 In	 contrast,	 organisations	 with	 a	 narrow	 scope	 may	 be	 more	

attracted	to	directed	external	search,	in	which	external	knowledge	and	solutions	are	more	predictable,	

thus	increasing	the	chance	of	it	being	applicable	within	a	narrow	scope	of	R&D	activities	and	product	

classes	(Quintana-García	&	Benavides-Velasco,	2008).	

	

Proposition	6:	Organizations	with	a	broad	technological	scope	are	more	likely	to	engage	in	undirected	

search	for	innovation.	
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Accordingly,	proposition	6	suggest	that	organizations	with	a	broad	technological	scope	are	more	likely	

to	define	open-ended	search	problems	and	allow	external	sources	of	collaboration	to	self-select,	thus	

increasing	 the	 probability	 of	 these	 organizations	 to	 engage	 in	 undirected	 search.	 In	 contrast,	 the	

organizations	with	a	narrow	R&D	scope	are	more	likely	to	engage	in	undirected	external	search.	
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6.	Case	study	
A	conceptual	framework,	 in	which	DDIR	is	conceptualized	according	to	two	dimensions	and	the	main	

factors	 likely	 to	 affect	 an	 organization’s	 DDIR,	 has	 now	 been	 developed.	 In	 the	 following,	 this	

framework	will	be	subject	to	an	empirical	test	of	relevance	in	a	following	retrospective	case	study	of	

NN	 and	 LEO,	 which	 may	 assist	 in	 validating	 the	 conceptual	 framework	 and	 enable	 a	 more	

comprehensive	answer	of	this	thesis	research	question.	

	

In	this	case	study,	the	DDIR	in	each	of	the	two	case	companies	is	initially	analysed,	showing	that	LEO’s	

engages	in	of	undirected	external	search	to	a	higher	degree	than	NN.	The	analysis	is	based	on	primary	

data	 collection	 and	 supplemented	 by	 research	 articles	 and	 empirical	 data	 such	 as	 industry-specific	

publications,	organizational	press	releases	and	annual	reports.	 In	analysing	the	two	companies	DDIR,	

attention	 is	given	to	the	various	external	search	mechanisms	used	to	search	 for	external	 innovation,	

which	are	considered	in	relation	to	the	directionality	of	external	search	framework	from	section	4.3.1,	

thus	enabling	a	comprehensive	assessment	of	the	DDIR	in	the	two	case	companies.	In	this	regard,	it	is	

essential	to	focus	on	the	smallest	possible	unit	of	external	search	mechanism	that	influences	how	the	

companies	search	for	external	information	to	solve	internal	problems	and	thus	their	DDIR.	This	entails	

that	an	external	search	mechanism	may	in	some	cases	be	a	search	function,	such	as	an	OI	department,	

or	in	other	cases	a	specific	external	search	approaches,	such	as	biotech	collaborations.	Consequently,	

the	 external	 search	 mechanisms	 are	 also	 of	 varying	 nature	 in	 terms	 of	 characteristics,	 span,	 use,	

financial	 costs	 and	 how	dispersed	 the	 responsibility	 of	 conducting	 the	 search	 is	 in	 the	 organization.	

This	aspect	is,	however,	not	taking	into	consideration,	as	the	applied	numbers	of	undirected	external	

search	mechanisms	is	used	as	a	proxy	to	measure	of	the	two	case	companies’	relative	engagement	in	

undirected	external	search	in	this	study.	Using	this	proxy	is	relevant	to	this	case	study	as	the	majority	

of	pharmaceutical	companies	is	found	to	apply	a	variety	of	directed	external	search	mechanisms	in	a	

fairly	 homogenous	 way,	 whereas	 they	 vary	 in	 regards	 to	 their	 use	 of	 undirected	 external	 search	

mechanisms	 (Nillson	&	Felding,	 2015;	Nilsson,	 2017a).	 The	assessment	of	 the	 case	 companies’	DDIR	

are	then	followed	by	an	analysis	of	the	pre-established	propositions’	impact	in	the	two	case	companies	

DDIR,	which	may	assist	in	explaining	the	two	companies’	engagement	in	undirected	external	search.		
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6.2.	Directionality	of	external	search	in	LEO	Pharma	
First,	this	section	presents	a	brief	overview	of	LEO	and	the	company’s	external	search.	This	is	followed	

by	an	analysis	of	LEO’s	external	search	mechanisms,	which	are	subsequently	considered	in	relation	to	

the	directionality	of	external	search	framework	to	determine	the	DDIR	in	LEO’s	external	search.	

	
6.2.1.	LEO	Pharma	overview	
LEO	 was	 founded	 in	 1908	 and	 has	 headquarters	 in	 Ballerup,	 Denmark.	 Today	 the	 company	 is	

developing	and	marketing	drugs	and	therapies	for	the	treatment	for	various	dermatological	disorders	

(LEO	 Pharma,	 2017a).	 In	 the	 financial	 year	 of	 2016,	 LEO’s	 revenue	 was	 9.863	 million	 DKK	 and	 the	

company	 employed	 approximately	 5,170	 employees,	 with	 operations	 in	 more	 than	 100	 countries	

globally	 (LEO	 Pharma,	 2017b).	 The	 company’s	 internal	 discovery	 function	 is	 located	 at	 LEO’s	

headquarters,	and	 is	 supported	by	an	external	discovery	 function,	 running	 integrated	drug	discovery	

projects	with	partners	globally	(LEO	Pharma,	2017a).	LEO	has	implemented	a	2020	strategy	focused	on	

driving	 internal	 innovation	 in	 conjunction	 with	 growth	 through	 acquisitions	 and	 partnerships,	 to	

strengthen	the	company’s	global	position	as	a	preferred	partner	in	dermatology	(LEO	Pharma,	2017a).	

The	 company	 is	 engaged	 in	 collaborations	 at	 all	 development	 stages	 and	 has	 been	 expanding	 their	

engagements	external	partnerships,	which	has	led	to	LEO’s	current	collaborations	with	more	than	400	

academic	institutions,	research	centres	and	industry	partners	worldwide	(LEO	Pharma,	2017b).	

	

6.2.2.	External	search	mechanisms	in	LEO	Pharma	

LEO	Pharma	Open	Innovation	platform	

One	of	the	external	search	functions	in	LEO	is	the	LEO	Pharma	Open	Innovation	platform.	The	platform	

was	implemented	in	2015,	as	LEO	realised	that	“there	are	more	experts	outside	the	company	and	the	

smartest	 person	 does	 not	 necessarily	 work	 for	 you”,	 which	 has	 established	 a	 contentious	 need	 for	

external	competences	 (Nilsson,	2017a).	Hence,	 the	platform	 is	an	 interface	between	 internal	science	

and	external	science,	allowing	innovative	inputs	form	external	sources	of	innovation	on	a	contentious	

basis.	This	thus	enables	LEO	to	explore	new	opportunities	and	ways	of	working	with	external	sources	

of	 collaboration	 in	 leveraging	 the	 company’s	 internal	 innovation	 (March,	 1991).	While	 this	 platform	

may	 be	more	 open	 in	 regards	 to	 some	 of	 the	 other	 OI	 platforms	within	 the	 industry	 (Mårtensson,	

2017),	 companies	 such	 as	 Eli	 Lilly,	 Merck	 Serono	 and	 AstraZeneca	 has	 implemented	 platforms	 of	

similar	nature	are	(Nillson	&	Felding,	2015).	
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The	purpose	of	the	LEO	Pharma	Open	Innovation	platform	is	to	create	a	collaborate	space	to	explore	

partnerships	and	collaborations	in	drug	discovery	research	by	offering	external	sources	free	access	to	

selected	 research	 capabilities,	 including	 access	 to	 compound	 testing,	 proprietary	 disease-relevant	

assays	and	full	 insight	into	generated	data,	without	binding	business	commitment	or	an	obligation	to	

disclose	confidential	information	or	give	up	intellectual	property	(LEO	Pharma,	2017a).	In	other	words,	

the	platform	allows	LEO	to	overcome	some	of	the	limitations	of	bounded	rationality,	as	it	opens	up	to	

an	unlimited	number	of	disease-relevant	innovative	inputs	form	external	sources,	facilitating	a	search	

outside	the	companies	search	neighbourhood	(Afuah	&	Tucci,	2012).	Hence,	 instead	of	searching	 for	

solutions	 for	 a	 specific	 close-ended	 problem,	 LEO	 has	 integrated	 a	 platform	 that	 is	 open	 to	 any	

external	inputs	that	may	assist	in	solving	internal	problems.	In	regards	to	the	directionality	of	external	

search	 framework,	 LEO’s	 external	 search	 through	 can	 thus	 be	 defined	 as	 an	 open-ended	 external	

search.	

	

The	LEO	Pharma	Open	 Innovation	platform	 is	open	 for	any	official	 institution	or	 registered	company	

with	 disease-relevant	 molecules	 to	 test,	 including	 as	 SMEs,	 biotech	 companies,	 universities,	

pharmaceutical	companies	as	well	as	anyone	other	sources	of	innovations	involved	in	healthcare	and	

research,	 including	 students,	 patients	 and	 investors	 (LEO	 Pharma,	 2017c).	 This	 has	 also	 let	 to	

engagement	with	external	sources	that	LEO	did	not	know	about	and	collaborations	that	the	company	

would	not	have	selected	 through	an	active	search	 (Nilsson,	2017a).	 In	 terms	 the	other	dimension	of	

DDIR,	LEO’s	search	for	innovation	inputs	though	the	OI	platform	is	thus	based	on	self-selecting	sources	

of	collaboration.	Hence,	as	the	OI	platform	is	based	on	open-ended	search	problems	and	self-selecting	

sources	of	collaboration,	this	external	search	mechanism	is	undirected	to	a	high	degree.	

	

LEO	Science	&	Tech	Hub	

In	 2016,	 LEO	 incorporated	 a	 new	 external	 search	 functions	when	 the	 company	 officially	 announced	

inauguration	 of	 the	 LEO	 Science	&	 Tech	Hub	 in	 Cambridge,	 Boston.	 The	Hub	 aims	 to	 catalyse	 early-

stage	collaborations	in	science	and	technology	in	the	Kendall	Square	innovation	district,	which	is	one	

of	the	world’s	leading	life	science	clusters	(LEO	Pharma,	2017d).	Through	the	Hub,	LEO’s	is	attempting	

to	 foster	 new	 innovative	 collaborations	 with	 the	 industry	 and	 academia	 in	 the	 local	 life	 science	

community.	 In	 these	 collaborations,	 LEO	 support	 external	 sources	 of	 innovation	 in	 validating	 novel	

targets	 in	 skin	diseases	and	advancing	 technology	 towards	 commercialization	by	providing	access	 to	

LEO’s	disease	models	and	internal	technologies	that	are	not	currently	publicly	available	(Sierra,	2016).	
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In	 addition,	 the	Hub	 provides	 opportunities	 for	 seed	 investments	 and	 establishes	 relationships	with	

external	talents	at	regional	academic	and	biotech	institutions	(Sierra,	2016).	

	

In	terms	of	the	selection	of	external	sources	of	innovation,	LEO	Science	&	Tech	Hub	pursue	early-stage	

collaborations	with	a	series	of	different	sources,	including	academic	labs	&	institutions,	entrepreneurs,	

biotech	companies	and	non-profit	organizations,	 capable	of	advancing	 research	and	development	of	

new	treatments	in	the	field	of	dermatology.	The	selection	of	these	sources	may	either	be	pre-selected	

by	LEO	Science	&	Tech	Hub’s	science	experts,	in	an	active	search	for	external	sources	that	may	be	fit	to	

solve	existing	challenges	within	LEO’s	R&D,	or	 the	external	 sources	may	be	self-selecting	 in	 the	case	

they	 approach	 the	 Hub	 with	 funding	 request	 or	 suggestions	 for	 project-specific	 partnerships	 (LEO	

Pharma,	2017d).	In	regards	to	the	openness	of	external	search	problems,	the	LEO	Science	&	Tech	Hub	

search	for	external	solutions	to	problems	within	three	specific	research	areas,	non-invasive	biomarker	

technologies,	imagining	technologies	and	deep	learning/artificial	Intelligence	(LEO	Pharma,	2017d).	

	

Consequently,	 according	 to	 the	 dimension	 of	 the	 directionality	 framework	 regarding	 selection	 of	

external	sources,	this	type	of	search	is	semi-directed,	as	external	sources	of	innovation	may	either	be	

pre-selected	 or	 be	 self-selecting.	 In	 terms	 of	 the	 other	 dimension	 of	 the	 directionality	 framework,	

problems	 are	 close-ended	 to	 some	 degree,	 as	 the	 search	 through	 the	 Hub	 is	 focused	 on	 solving	

problems	within	three	defined	research	areas,	while	at	the	same	time	open-ended	to	a	high	degree,	as	

it	 does	not	define	 specific	 external	 search	problems	 that	 limit	 the	 solution-space	within	 these	 three	

search	areas.	Hence,	the	LEO	science	&	Tech	Hub’s	DDIR	is	a	semi-directed	external	search	function.	

	

Biotech	collaborations	

A	 number	 of	 typically	 small	 and	 mid-sized	 biotech	 companies,	 specializing	 in	 difficult	 targets	 using	

proprietary	methods,	have	emerged	on	 the	pharmaceutical	 industry.	 These	biotech	 companies	have	

the	 freedom	and	 flexibility	 to	quickly	adapt	 their	methods	 to	a	given	task	and	 larger	pharmaceutical	

companies	 capitalize	on	 this	expertise	and	agility	 to	 carry	out	 research	projects	 that	build	on	know-

how	 that	 is	not	 internally	available	or	would	 require	 large	 time	and	 financial	 investment	 to	 conduct	

internally	 (Geoui,	 2016).	 The	 biotech	 companies	 are	 thus	 charged	 with	 the	 thorough	 evaluation	 of	

targets	 or	 compounds	 and	 their	 results	 contribute	 to	 the	 decision	 to	 pursue	 or	 cancel	 a	 drug	

development	project.	 In	 LEO,	 collaborating	with	biotechnological	 companies	 is	 also	one	of	 the	main	

and	more	traditional	approaches	to	external	search	for	innovation	(Nilsson,	2017b).	Accordingly,	LEO	is	
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defining	specific	needs	and	searching	for	external	inputs	from	biotech	companies	that	may	fill	gaps	in	

LEO’s	internal	pipeline	(Nilsson,	2017b).	In	selecting	which	sources	of	collaborations	to	engage,	LEO’s	

hunting	 team	 either	 set	 up	 traditional	 business	 meetings	 with	 biotech	 companies	 to	 determine	

whether	they	have	an	asset	that	can	match	an	internal	need,	or	the	biotech	companies	approach	LEO	

with	potential	 solutions	 to	 LEO’s	 internal	needs	 (Nilsson,	2017b;	Mårtensson,	2017).	However,	most	

commonly	 it	 is	 biotech	 companies	 approaching	 LEO	with	 ideas,	which	 LEO’s	 crash	 team	 evaluate	 in	

regards	 to	 the	 R&D	 scope	 of	 the	 company	 (Mårtensson,	 2017).	 Hence,	 the	 external	 search	 through	

biotech	 collaborations	 is	 initiated	 with	 both	 pre-selected	 and	 self-selecting	 external	 sources	 of	

collaboration,	with	self-selection	being	most	common.	

	

According	 to	Nilsson	 (2017b),	 the	 process	 of	 finding	 the	 right	 biotech	 companies	 to	 engage	 is	 fairly	

inefficient,	as	it	is	sometimes	hard	to	explicitly	define	LEO’s	needs.	In	other	words,	it	is	hard	to	define	

close-ended	external	search	problems.	Hence,	when	biotech	companies	approach	LEO,	they	propose	

an	idea	or	target	that	they	believe	to	be	within	the	companies	external	search	scope,	thus	causing	the	

external	search	often	quit	unspecific	and	thus	based	on	external	search	problems	that	are	open-ended	

to	 some	 degree.	 On	 the	 other	 hand,	 search	 problems	may	 also	 based	 on	 rather	 specific	 and	 close-

ended	in	cases	where	LEO	pre-select	biotech	companies,	as	when	the	business	development	function	

search	for	specific	technological	solutions	(Nilsson,	2017b).	According	to	Nilsson	(2017b),	an	example	

of	this	is	when	LEO	has	specific	solution	for	an	internal	need	in	mind	and	therefore	searching	for	a	new	

device	 that	 administrate	 a	 new	 drug	 differently	 than	 before.	 Hence,	 as	 it	 was	 found	 that	 biotech	

companies	are	either	self-selecting	for	collaborations	or	pre-selected	by	LEO	and	that	external	search	

problems	 may	 be	 either	 open-ended	 or	 close-ended,	 the	 external	 search	 through	 biotech	

collaborations	is	a	rather	semi-directed	external	search,	which	lean	more	towards	undirected	search.	

	
HeroX	crowdsourcing	partnership	

LEO	 Pharma	 Innovation	 Lab	 is	 another	 function	 conducting	 external	 search	 and	 one	 of	 their	

approaches	 is	 by	 creating	 crowdsourcing	events	 to	 find	 solutions	 for	project-specific	 issues	 (Nilsson,	

2017a).	The	underlying	of	idea	of	crowdsourcing	is	to	outsource	search	problems	to	a	large	unknown	

crowd	 of	 potential	 solvers	 in	 the	 form	 of	 open	 calls,	 leveraging	 numbers	 and	 diversity	 effects.	 This	

allows	 self-selection	 among	 a	 dispersed	 crowd	of	 problem	 solvers,	 facilitating	 a	 distant	 search,	 as	 a	

problem	 becomes	 a	 matter	 of	 local	 search	 if	 the	 problem	 solvers	 are	 located	 in	 the	 right	 search	

neighbourhood	(Afuah	&	Tucci,	2012).	LEO	Innovation	Lab	creates	these	events	 in	collaboration	with	
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HeroX.	HeroX	acts	as	the	knowledge	broker	between	the	problem	seeker	 (LEO	Pharma)	and	problem	

solvers,	by	broadcasting	the	search	problems	through	their	global	community	of	self-selecting	problem	

solvers	(HeroX,	2017).	These	problems	are	project-specific	and	focused	on	finding	specific	solutions	to	

close-ended	 problems	 within	 e-Health	 and	 add-on	 devices.	 This	 is	 also	 acknowledged	 by	 Nilsson	

(2017b),	who	further	argues	that	crowdsourcing	put	a	lot	of	pressure	on	the	organization	in	terms	of	

interspaces	of	defining	the	right	search	problem	and	evaluating	all	 the	potential	solutions	that	come	

in,	 entailing	 that	 “you	 have	 to	 be	 even	more	 specific	 on	what	 kind	 of	 problem	 you	 have	 and	 how	a	

solutions	 would	 work”.	 However,	 according	 to	 Nilsson	 (2017b),	 it	 is	 only	 approximately	 20%	 of	 the	

solution	submissions	that	are	relevant,	out	of	which	roughly	10%	may	be	outside	LEO’s	normal	search	

scope.	 After	 the	 submission	 of	 solutions	 form	 the	 self-selecting	 external	 problem	 solvers,	 the	

participant	with	the	best	innovative	solution	is	chosen	and	awarded	a	cash	price.	

	

In	terms	of	the	directionality,	this	type	of	search	is	highly	undirected	in	regards	to	the	dimension	of	the	

directionality	 framework	 regarding	 selection	of	external	 sources,	as	external	are	 self-selecting,	while	

highly	directed	in	regards	to	the	other	dimension	of	the	framework,	as	external	search	problems	are	

close-ended.	Hence,	this	may	be	defined	as	a	problem-driven	search.	

	

Collaboration	with	academia	

According	 to	 Lee	 (2000),	 firms	may	 collaborate	with	 universities	 in	 order	 to	 solve	 specific	 technical	

problems,	develop	new	products	 and	processes,	undertake	 fundamental	 research,	 reorient	 the	R&D	

agenda,	explore	new	ideas	and	gain	access	to	state-of-the-art	research.	In	addition,	it	has	been	argued	

that	 universities	 can	 help	 anticipate	 future	 research	 issues	 and	 translate	 the	 complex	 nature	 of	 the	

research	(Hall,	Link,	&	Scott,	2003).	In	this	regard,	LEO	is	also	engaging	in	external	collaborations	with	

academia	and	uses	academic	collaborations	to	expand	their	knowledge	and	understanding	by	finding	

external	academic	partners	 that	excel	 in	 specific	 research	areas	 (Nilsson,	2017b;	Mårtensson,	2017).	

The	 most	 normal	 format	 of	 these	 collaborations	 is	 working	 on	 a	 scientific	 level	 and	 we	 mostly	

collaborating	with	PHD	students	or	post	docs	 in	a	two-year	collaboration	period	(Mårtensson,	2017).	

Among	others,	 LEO’s	external	collaborations	with	academia	 include	collaborations	with	University	of	

Queensland,	Washington	University	and	Lund	University.	The	scope	of	the	collaborations	is	to	search	

for	new	knowledge	and	innovative	inputs	supporting	LEO’s	internal	R&D	within	various	dermatological	

areas.	 The	 academic	 collaborations	 are	 mainly	 focused	 on	 exploratory	 identification	 of	 new	

therapeutic	targets,	clinical	trials,	basic	research,	contract	research,	and	material	transfer	agreement,	
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supporting	 the	 development	 of	 new	 solutions	 and	 treatments	 for	 patients	 suffering	 dermatological	

diseases.	

	

When	LEO	search	for	new	academic	collaborations	they	mainly	pre-select	academic	partners	through	

an	 active	 search.	 Normally,	 LEO	 utilizes	 pre-established	 networks,	 as	 scientists	 contact	 the	 tech	

transfer	 office	 their	 mother	 universities	 and	 connect	 with	 current	 students	 (Mårtensson,	 2017).	

However,	 an	 academic	 partner	may	 also	 approach	 LEO	with	 an	 idea	 in	 some	 cases,	 for	 example,	 at	

conferences	or	in	the	previously	discussed	LEO	Science	&	Tech	Hub	(Mårtensson,	2017).	

	

There	 are,	 however,	 different	 models	 of	 university-industry	 collaborations	 and	 companies	 may	

collaborate	 with	 academia	 in	 different	 ways.	 In	 this	 regard,	 LEO	 is	 primarily	 aim	 to	 expand	 their	

knowledge	by	gaining	advice	and	 support.	Accordingly,	Nilsson	 (2017b)	highlights	 that	 the	nature	of	

these	collaboration	is	rather	undirected,	but	that	LEO	has	realised	the	possibility	of	doing	some	more	

directed	 requests	 when	 collaborating	 with	 academia.	 Hence,	 LEO	 is	 currently	 defining	 more	 open-

ended	 and	 exploratory	 external	 search	 problems	 to	 expand	 knowledge	 through	 academic	

collaborations,	 which	 causes	 collaboration	 with	 academia	 to	 be	 more	 undirected	 in	 terms	 of	 the	

dimension	 regarding	 openness	 of	 external	 search	 problems.	Hence,	 as	 academic	 collaborations	 to	 a	

high	 degree	 is	 pre-selected	 by	 LEO,	 the	 external	 search	 through	 these	 collaborations	 can	 be	

characterized	as	an	agent	driven	search	in	regards	to	the	directionality	of	external	search	framework.	

	

Strategic	alliances	

Forming	 strategic	 alliances	 of	 various	 types	 is	 another	 external	 search	 approaches	 applied	 by	 LEO.	

Some	of	LEO’s	recent	published	strategic	alliances	include	collaborations	with	Almirall	S.A.,	MorphoSys	

AG,	and	AstraZeneca,	which	aim	to	advance	internal	knowledge	and	develop	new	treatments	for	skin	

diseases	 by	 utilizing	 synergy	 effects	 (LEO	 Pharma,	 2017a;	 Schilling,	 2013).	 In	 addition,	 LEO	 form	

alliances	 to	 digital	 health	 companies	 to	 develop	 value-added	 services	 such	 as	 innovative	 digital	

solutions	for	skin	conditions	(LEO	Pharma,	2017a).	

	

According	 to	Mårtensson	 (2017),	 LEO	 often	 defines	 a	 solution	 space	 and	 then	 search	 for	 a	 reliable	

strategic	 partner	with	 the	 competences	 and	 skills	 to	 find	 the	 right	 solution	within	 this	 space,	when	

engaging	 in	 strategic	 alliances.	 Accordingly,	 LEO	 normally	 approach	 external	 sources	 with	 a	 close-

ended	 search	problem	and	what	a	 solution	may	be,	based	on	which	potential	overlaps	 that	may	be	
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jointly	 be	 explored	 in	 a	 strategic	 alliance	 is	 discussed	 and	 negotiated	 (Nilsson,	 2017b;	Mårtensson,	

2017).	Moreover,	Nilsson	(2017b)	argues	that	important	to	define	such	specific	close-ended	problems	

in	order	to	make	sure	these	strategic	alliances	do	not	fail.	Consequently,	as	external	search	problems	

in	 strategic	alliances	are	normally	 close-ended,	 this	 type	of	 search	 is	 rather	directed	 in	 terms	of	 the	

dimension	of	directionality	regarding	openness	of	 the	search	problems.	Moreover,	 it	was	mentioned	

that	 LEO	 normally	 approach	 external	 sources	with	 proposals	 for	 strategic	 alliances.	 Nilsson	 (2017b)	

also	highlights	this,	as	he	states	that	LEO	applies	traditional	tech	scouting	to	actively	search	and	pre-

select	external	sources	for	strategic	alliances.	

	

Collaborations	with	patients/patient	organizations	

LEO	 also	 has	 a	 history	 of	 collaborating	 relevant	 patient	 organizations	 to	 increase	 the	 company’s	

knowledge	and	 insights	about	 the	patents	 living	with	dermatological	diseases	and	 thus	enabling	 the	

development	 of	 innovative	 treatments.	 In	 this	 regard,	 LEO	 has	 been	 collaborating	 with	 patient	

organizations	 such	 as	 the	 International	 Federation	 of	 Psoriasis	 Associations	 and	 the	 US	 National	

Psoriasis	 Foundation.	 In	 extension,	 Mårtensson	 (2017)	 highlights	 that	 these	 patient	 organizations	

sometimes	co-fund	projects,	as	they	a	solid	financial	basis	and	a	good	network	of	patients.	Moreover,	

she	emphasizes	that	access	to	patients	is	“particularly	important	when	you	work	with	psoriasis	or	other	

rare	diseases,	as	you	might	not	get	the	same	access	to	patients	at	hospitals”.	

	

In	 terms	of	 selecting	patient	 organizations	 for	 collaborations,	Mårtensson	 (2017)	 states	 that	 patient	

organizations	 sometimes	 approach	 LEO,	 but	 normally	 it	 is	 LEO	 that	 is	 contacting	 the	 patient	

organizations,	as	they	have	a	very	high	profile	on	the	Internet	and	are	easy	to	find.	When	approaching	

these	patient	organizations,	LEO	usually	has	a	close-ended	problem	regarding	a	specific	disease	they	

wish	to	solve	through	the	collaboration	(Mårtensson,	2017).	Hence,	as	LEO	close-ended	problem	and	

usually	 pre-select	 patient	 organizations	 for	 collaborations,	 this	 is	 a	 rather	 directed	 type	 of	 external	

search.	

	

Acquisitions	

Finally,	 LEO	utilizes	asset	purchase	agreements	 (APAs)	 to	acquire	assets	 form	external	 companies	 to	

solve	internal	problems.	Recently,	LEO	has	entered	into	APAs	with	companies	such	as	Astellas	Pharma	

Inc.,	Warner	 Chilcott	 and	 Peplin	 Inc.	 (LEO	 Pharma,	 2017a).	 The	main	 objective	 of	 LEO’s	 APAs	 is	 to	

strengthen	their	global	presence	and	extend	the	internal	dermatology	pipeline	(LEO	Pharma,	2017a).	
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An	APA	is	an	agreement	between	a	buyer	and	a	seller	that	finalizes	terms	and	conditions	related	to	the	

purchase	and	sale	of	a	company	or	company's	assets.	Hence,	when	entering	into	APAs,	LEO	pre-select	

external	assets	that	they	find	applicable	to	solve	specific	 internal	needs	(Nilsson,	2017b).	 In	terms	of	

DDIR,	this	type	of	external	search	is	thus	highly	directed,	as	it	is	based	on	close-ended	external	search	

problems	and	pre-selected	sources.	

	

6.2.3.	LEO	Pharma’s	directionality	of	external	search	
Based	 on	 the	 prior	 analysis	 of	 LEO’s	 external	 search	mechanisms,	 in	 regard	 to	 their	 DDIR,	 it	 is	 now	

possible	to	 intergrate	these	search	mechanisms	 into	the	directionality	of	external	search	framework,	

which	is	illustrated	in	the	figure	8.	

	

	
	

In	figure	8,	it	is	shown	that	LEO’s	external	search	mechanisms	span	from	being	highly	directed	to	being	

highly	 undirected.	 In	 terms	 of	 undirected	 external	 search	 mechanisms	 in	 LEO,	 is	 included	 biotech	

collaborations,	 LEO	 Science	&	 Tech	Hub	 and	 particularly	 LEO	Open	 Innovation,	which	 indicates	 that	

LEO	 is	 engaged	 in	 undirected	 external	 search	 to	 a	 rather	 high	 degree.	 However,	 in	 section	 6.3,	 the	

DDIR	in	LEO’s	external	search	will	be	elaborated	on	and	analyzed	in	relation	to	the	DDIR	in	NN.	
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6.2.	Directionality	of	external	search	in	Novo	Nordisk	
Following	the	same	process	as	section	6.1,	this	section	presents	a	brief	overview	of	NN,	followed	by	an	

analysis	of	the	company’s	external	search	mechanisms,	which	are	subsequently	considered	in	relation	

to	the	directionality	of	external	search	framework.	

	

6.2.1.	Novo	Nordisk	overview	

NN	 is	 a	 Danish	 multinational	 pharmaceutical	 company	 founded	 in	 1923	 with	 headquartered	 in	

Bagsværd,	Denmark.	NN	is	discover,	develop	and	deliver	biological	medicines	mainly	within	diabetes,	

but	 is	 also	 involved	 with	 other	 arrears,	 including	 obesity,	 haemophilia	 and	 growth	 disorders	 (Novo	

Nordisk,	2017a).	In	the	financial	year	of	2016,	NN’s	revenue	was	111.780	million	DKK	and	the	company	

employed	 approximately	 40,000	 employees,	 with	 operations	 in	 more	 than	 180	 countries	 globally	

(Novo	Nordisk,	2017b).	NN	has	international	R&D	sites	in	China,	Denmark,	India	and	the	US,	which	are	

focused	on	disease	understanding,	engineering,	formulating,	developing	and	delivering	protein-based	

treatments	 (Novo	 Nordisk,	 2017b).	 NN’s	 R&D	 is	 supported	 by	 external	 collaborations,	 as	 ideas	 are	

exchange	 across	 international	 research	 sites	 as	 well	 as	 through	 collaborations	 with	 researchers	 in	

academia	and	biotech	across	the	world	(Novo	Nordisk,	2017b).	These	collaborations	with	are	initiated	

with	various	researchers,	institutions	and	organizations,	across	research	fields,	as	NN	realise	that	they	

cannot	 discover	 all	 research	 targets	 internally.	 Hence,	 NN	mainly	 collaborate	 with	 external	 sources	

such	 as	 academia	 and	 the	 biotech	 companies,	 in	 order	 to	 utilize	 internal	 technology	 by	 exploiting	

external	inputs	and	research	targets	and	thus	develop	new	innovative	products	(Krosgaard,	2017).	

	

6.2.2.	External	search	mechanisms	in	Novo	Nordisk	

Biotech	collaborations	

As	it	was	the	case	in	LEO,	one	of	the	more	traditional	approaches	to	external	search	is	by	collaborating	

with	biotech	companies	(Novo	Nordisk,	2017a).	In	this	regard,	NN	normally	enters	in	to	collaboration	

agreement	about	technological	transfer,	licensing	or	co-development	for	specified	technology	or	drug	

target	 with	 smaller	 biotech	 companies	 (Jensen,	 2017).	 In	 particular,	 NN	 collaborate	 with	 biotech	

companies	 because	 they	 realise	 that	 they	 cannot	 discover	 all	 drug	 targets	 internally,	 as	 there	 is	 a	

abundance	proteins	and	peptides	 that	has	never	been	pharmaceutically	explored	 (Krosgaard,	2017).	

Hence,	NN	seek	to	harness	the	internal	technological	assets	by	exploiting	external	targets	identified	in	

collaborations	with	biotech	companies,	which	may	lead	to	new	innovative	products.	
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In	 selecting	 biotech	 companies	 to	 collaborate	with,	 NN	may	 actively	 pre-select	 a	 biotech	 company.	

However,	 the	 biotech	 companies	 are	 mostly	 approaching	 NN	 with	 lead	 targets	 or	 solutions	 that	

potentially	 fit	 internal	 needs.	 Hence,	 the	 external	 search	 through	 biotech	 collaborations	 is	 initiated	

with	 both	 pre-selected	 and	 self-selecting	 external	 sources	 of	 collaboration,	with	 self-selection	 being	

most	 common.	When	 a	 biotech	 company	 approaches	NN,	 they	 propose	 an	 idea	 or	 lead	 target	 that	

they	believe	to	be	within	the	NN’s	external	search	scope,	thus	causing	the	external	search	often	quit	

unspecific	 and	 thus	 based	 on	 external	 search	 problems	 that	 are	 open-ended	 to	 some	 degree.	

However,	 biotech	 collaborations	may	 also	 be	 based	 on	 specific	 and	 close-ended	 problems	 in	 some	

cases,	as	NN	have	certain	measures	and	criteria	based	on	which	NN	evaluate	whether	a	collaboration	

could	 assist	 in	 solving	 internal	 close-ended	 problems	 before	 pre-selecting	 a	 biotech	 company	 for	 a	

collaboration	(Jensen,	2017).	Hence,	as	biotech	companies	may	either	self-selecting	for	collaborations	

or	pre-selected	by	LEO	and	that	external	search	problems	may	be	either	open-ended	or	close-ended,	

external	 search	 through	 biotech	 collaborations	 is	 a	 semi-directed	 external	 search,	 leaning	 more	

towards	undirected	search.	

	

InnoCentive	

NN	 are	 also	 using	 crowdsourcing	 in	 their	 external	 search,	 as	 the	 company	 uses	 InnoCentive	 to	

broadcast	external	 search	problems.	 InnoCentive	 is	an	 independent	venture	of	Eli	 Lilly,	which	allows	

companies,	 from	 diverse	 industries	 like	 aerospace,	 biotech,	 chemicals,	 to	 broadcasting	 science	

problems	 in	 a	 network	 of	 more	 than	 380.000	 potential	 problem	 solvers	 dispersed	 in	 nearly	 200	

countries	world	wide	(InnoCentive	Inc.,	2017).	After	the	submission	of	solutions	form	the	self-selecting	

external	problem	solvers,	the	problem	seeker	award	a	cash	price	to	the	problem	solver	with	the	best	

solution.	The	underlying	of	 idea	of	outsourcing	search	problems	to	a	large	crowd	of	potential	solvers	

on	 InnoCentive	 is	 to	 leverage	 numbers	 and	 diversity	 effects.	 This	 allows	 self-selection	 among	 a	

dispersed	crowd	of	problem	solvers,	 facilitating	a	distant	 search,	as	a	problem	becomes	a	matter	of	

local	 search	 if	 the	 problem	 solvers	 are	 located	 in	 the	 right	 search	 neighbourhood	 (Afuah	 &	 Tucci,	

2012).	 According	 to	 Bregenholt	 (2017b),	 NN	 applies	 InnoCentive	 to	 discover	 external	 solutions	 to	

problems	NN	 cannot	 solve	 internally.	Moreover,	 Bregenholt	 (2017b)	 explains	 that	 the	 problems	NN	

pose	on	 InnoCentive	are	highly	 close-ended	and	 call	 for	 a	 very	 specific	 on	a	 technical	 solution	 for	 a	

very	specific	problem	that	we	have	that	is	linked	to	a	very	specific	part	of	NN’s	internal	R&D	strategy.	

Hence,	 as	 this	 type	of	 external	 search	 allows	 external	 sources	 to	 self-select	 and	 is	 based	on	 closed-
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ended	search	problems,	it	can	be	defined	as	a	problem-driven	search	in	regard	to	the	directionality	of	

external	search	framework.	

	

Collaboration	with	academia	

According	to	Bregenholt	(2017b),	NN	is	also	collaborating	with	academia	to	discover	and	mature	new	

innovative	 treatment	 options	 for	 patients.	 The	 most	 common	 form	 of	 academic	 collaborations	 is	

working	on	a	scientific	level	with	PHD	students	and	post	docs.	These	academic	collaborations	typically	

run	over	 a	 period	of	minimum	 three	 years	 and	 the	 aim	 is	 to	 develop	new	develop	 joint	 intellectual	

property,	which	NN	will	ultimately	buy	at	some	point	and	bring	the	joint	scientific	achievement	to	the	

market	(Jensen,	2017).	In	addition,	NN	has	is	engaged	in	research	collaborations	with	universities	such	

as	 University	 of	 Oxford,	 Massachusetts	 Institute	 of	 Technology	 and	 University	 of	 Copenhagen.	 The	

main	 scope	 of	 the	 university	 collaborations	 is	 to	 expand	 scientific	 knowledge	 and	 create	 new	

approaches	for	treatments	within	NN’s	therapeutic	area	(Novo	Nordisk,	2017a).	

	

The	 openness	 of	 external	 search	 problems	 in	 this	 type	 of	 external	 search	 is	 varying.	 According	 to	

Jensen	 (2017),	NN	 typically	 start	 out	with	 a	 relatively	 close-ended	 external	 search	 problem,	 as	 they	

want	to	be	in	control	of	the	search	process.	For	 instance,	NN	funds	academic	collaborations	within	a	

defined	solution	area	through	grants	up	to	DKK	25	million	for	a	period	up	to	four	years	(Novo	Nordisk,	

2017c).	However,	she	also	highlights	that	NN	does	not	tell	academic	partners	what	to	do,	as	they	often	

more	creative	and	have	better	knowledge	and	skills	 regarding	a	specific	search	problem.	Hence,	 this	

allow	 the	 search	 process	 often	 change	 opportunistically,	 as	 academic	 partners	 often	 bring	 in	

interesting	 ideas	or	 new	 sources	of	 innovation	during	 the	process.	 In	 extension,	Bregenholt	 (2017b)	

also	argue	that	NN	is	also	working	on	exploratory	things	with	open-ended	external	search	problems	in	

academic	 collaborations,	 focusing	 on	 generating	 knowhow	 and	 biological	 insights	 that	 hopefully	

develop	 into	 new	 pathways	 and	 ways	 to	 treat	 disease.	 Hence,	 the	 external	 search	 problems	 are	

defined	 rather	 open-ended	 to	 expand	 knowledge	 within	 a	 specific	 area	 through	 academic	

collaborations.	However,	as	NN	want	to	be	in	control	of	the	search	process,	the	search	problems	are	

not	completely	open-ended.	 In	 terms	of	 the	other	dimension	of	 the	directionality	of	external	 search	

framework,	 NN	 actively	 pre-select	 partners	 from	 relevant	 academic	 fields	 or	 universities	worldwide	

that	 they	 find	 best	 suited	 to	 support	 the	 internal	 R&D	 I	most	 cases.	 However,	 NN	 is	 also	 open	 for	

academic	 sources	 of	 innovation	 to	 approach	 NN	 with	 collaborative	 proposals.	 Hence,	 this	 external	
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search	mechanism	may	best	be	as	an	agent	driven	search	with	external	search	problems	mainly	being	

open-ended	and	academic	sources	of	innovation	mainly	pre-selected.	

	

Strategic	alliances	

Another	 form	of	external	 search	mechanism	applied	 in	NN	 is	 through	 is	 strategic	 alliances,	with	 the	

main	 purpose	 of	 developing	 new	 IP	 and	 to	 generate	 pipeline	 impact	 (Jensen,	 2017).	 In	 these	

collaborations,	 NN	 is	 mainly	 trying	 to	 expand	 new	 scientific	 knowledge	 or	 fill	 the	 early	 discovery	

pipelines	by	generating	new	biologic	targets	or	even	just	modes	of	actions.	In	addition,	NN	sometimes	

engage	 in	 strategic	 alliances	 to	 develop	 new	 technologies	 or	 solutions.	 The	 strategic	 alliances	 are	

typically	initiated	with	companies	in	different	therapy	areas	to	fill	 internal	R&D	gaps	and	pursue	new	

potential	opportunities	(Jensen,	2017;	Bregenholt,	2017b).	

	

In	 terms	of	DDIR	 in	 this	 type	of	external	 search,	NN’s	 strategic	alliances	are	 rather	directed,	as	 they	

mainly	based	on	close-ended	problems	within	a	defined	solution	area,	while	 the	external	 sources	of	

strategic	alliances	are	often	pre-selected.	Accordingly,	Jensen	(2017)	states	that	NN	typically	defines	a	

specific	problem	or	knowledge	gab	and	then	search	for	external	sources	with	competences	and	skills	

to	 assist	 in	 solving	 the	 problem	 or	 fill	 that	 knowledge	 gab	 in	 a	 strategic	 alliance.	Moreover,	 Jensen	

(2017)	 highlights	 that	 a	 steering	 committee	 within	 NN	 is	 responsible	 of	 prioritize	 the	 various	

opportunities	of	forming	strategic	alliances,	including	the	search	and	pre-selection	of	external	sources.	

Furthermore,	 NN’s	 steering	 committee	 also	 in	 charge	 of	 defining	 the	 objective,	 success	 criteria	 and	

solution	areas	 in	collaboration	with	the	external	parties	of	a	strategic	alliances.	Hence,	NN’s	external	

search	 through	 strategic	 alliances	 is	 rather	 directed,	 as	 NN	 typically	 define	 close-ended	 search	

problems	and	pre-select	external	sources.	

	

Collaborations	with	patient	organizations	

Collaborating	 with	 patient	 organizations	 is	 another	 external	 search	mechanism	 applied	 by	 NN	 R&D	

Patient	 Partnering	 unit.	 In	 these	 collaborations,	 NN	 facilitates	 collaboration	 between	 patient	

organisation	 leaders	and	NN	R&D	experts,	across	all	of	NN’s	 focus	areas,	 including	diabetes,	obesity,	

haemophilia	and	growth	hormone	disorders	(Novo	Nordisk,	2017a).	The	aim	these	collaborations	is	to	

let	 patients	 express	 their	 opinions	 and	 needs,	 through	 the	 patient	 organisations,	 which	 provide	

insights	and	guidance,	and	offer	help	and	partnership	along	 the	R&D	path	 from	 idea	 to	 intervention	
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(Novo	Nordisk,	 2017a).	As	mentioned,	 these	many	patient	organizations	 facilitate	 access	 to	patients	

for	research	and	clinical	trials	conducted	by	NN	and	aid	research	funding.	

	

As	mentioned	by	Mårtensson	(2017),	it	is	typically	pharmaceutical	companies	approaching	the	patient	

organizations,	as	they	have	a	very	high	profile	on	the	Internet	and	are	easy	to	find,	with	a	close-ended	

search	 problem.	 Hence,	 when	 NN	 pre-select	 patient	 organizations,	 they	 are	 able	 to	 engage	 in	

collaboration	 with	 patient	 organizations	 concerned	 with	 one	 specific	 group	 of	 disorders,	 thus	

facilitating	 the	 search	 to	 become	 close-ended,	 as	 it	 is	 often	 focussed	 on	 solving	 a	 specific	 problem	

within	 a	 specific	 disease	 area.	 In	 terms	 of	 DDIR,	 collaborations	 with	 patient	 organizations	 are	 thus	

rather	 directed	 as	 NN	 typically	 pre-select	 sources	 of	 collaboration	 and	 define	 close-ended	 external	

search	problems.	

	

Acquisitions	

Finally,	 NN	 uses	 APAs	 as	 an	 external	 search	 mechanism,	 by	 to	 acquiring	 assets	 form	 external	

companies	to	solve	internal	problems.	Some	of	NN’s	recent	APAs	include	acquisitions	of	the	MB2	LLC,	

Calibrium	Biotech	and	Xellia	pharmaceuticals	(Novo	Nordisk,	2017a).	As	in	LEO,	the	main	objective	of	

NN’s	 APAs	 is	 to	 support	 the	 company’s	 organic	 growth	 and	 obtain	 new	 assets	 and	 capabilities	

supporting	 the	 company’s	 operations.	 As	 previously	mentioned,	 such	 APAs	 are	 based	 on	 pre-select	

external	 sources	 (assets)	 that	 are	 found	 applicable	 to	 fulfill	 internal	 needs	 or	 solve	 specific	 internal	

problems	(Nilsson,	2017b).	Hence,	in	terms	of	DDIR,	this	type	of	external	search	is	thus	highly	directed,	

as	it	is	based	on	close-ended	external	search	problems	and	pre-selected	sources.	

	

6.3.3.	Novo	Nordisk’s	directionality	of	external	search	

Based	 on	 the	 prior	 analysis	 of	 NN’s	 external	 search	mechanisms,	 in	 regard	 to	 their	 DDIR,	 it	 is	 now	

possible	to	 intergrate	these	search	mechanisms	 into	the	directionality	of	external	search	framework,	

which	is	illustrated	in	the	figure	8.	
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In	 figure	8,	 it	 is	 shown	 that	NN’s	most	of	external	 search	mechanisms	are	directed	 to	 some	degree,	

with	biotech	collaborations	being	the	only	search	mechanisms	clasified	as	undirected	search.	Hence,	

the	DDIR	in	NN	may	be	defined	as	a	relatively	directed	search.	However,	in	the	following	section	6.3,	

NN’s	DDIR	is	further	elaborated	on	and	related	to	the	DDIR	in	LEO.	

	

6.3.	Comparing	the	directionality	of	search	in	LEO	Pharma	and	Novo	Nordisk	
In	this	chapter,	the	DDIRs	in	the	two	case	companies	are	compared	and	further	elaborated	on,	based	

on	subjective	views	on	DDIR	among	employees	in	LEO	and	NN.	

	

First,	 when	 comparing	 the	 DDIR	 in	 LEO	 and	 NN	 in	 regards	 to	 the	 directionality	 of	 external	 search	

framework	 (figure	 7	 and	 figure	 8),	 it	 is	 underlines	 that	 LEO	 is	more	 engaged	 in	 undirected	 external	

search,	 as	 they	 have	 more	 external	 search	 mechanisms	 that	 can	 be	 defined	 as	 undirected.	 By	

extension,	 this	 finding	 is	 in	 line	with	 the	general	 view	on	DDIR	among	employees	 in	LEO	and	NN.	 In	

regards	to	LEO,	Nilsson	(2017b)	highlights	that	LEO	recognize	that	all	smart	people	does	not	work	for	

LEO	 and	 the	 company	 consequently	 emphases	 a	 need	 for	 connecting	 with	 external	 expertise.	

Mårtensson	(2017)	is	also	supporting	this	notion,	suggesting	that	LEO	has	to	actively	open	up	external	
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search	to	become	more	successful.	In	contrast,	Nilsson	(2017b)	suggest	that	NN	is	generally	put	more	

emphasis	 on	 their	 leading	 skills	 within	 their	 field	 and	 “claim	 that	 they	 have	 full	 control	 and	

understanding	 of	 pretty	 much	 everything	 that	 is	 important	 for	 their	 market	 diseases	 end	 business	

model”.	Hence,	one	of	the	fundamental	differences,	in	regards	to	LEO	being	more	undirected,	is	that	

LEO	 has	 more	 transparent	 OI	 mindset,	 while	 NN	 has	 a	 more	 traditional	 “we	 know	 best”	 mindset	

(Nilsson,	2017b).	

	
When	assessing	the	perception	of	DDIR	among	the	employees	in	NN,	it	is	further	indicated	that	NN	is	

less	directed	than	LEO.	In	this	regard,	Bregenholt	(2017b)	emphases	that	NN	have	a	very	focused	R&D	

strategy,	which	thus	causes	NN’s	external	search	to	be	rather	directed.	He	further	argues	that	NN	has	

chosen	 this	 search	path,	 as	 it	 enables	NN	 to	be	more	 surgical	 and	 selective	 in	what	 the	 company	 is	

searching	for,	which	creates	a	more	lean	organization	that	does	not	have	to	“boil	the	ocean”	in	search	

for	external	 inputs.	 Jensen	 (2017)	support	 this	notion,	highlighting	 that	NN	 is	“used	 to	be	 the	one	 in	

control,	knowing	exactly	what	we	want,	what	the	outcome	will	be	and	when”.	In	particular,	NN	know	

exactly	what	we	are	looking	for	in	external	search	within	the	company’s	core	areas,	whereas	in	other	

areas,	 with	 less	 internal	 focus,	 the	 external	 search	 is	 a	 bit	 more	 exploratory	 and	 undirected	

(Bregenholt,	 2017b;	 Jensen,	 2017).	 It	 is,	 however,	 recognized	 by	 NN	 that	 the	 disadvantage	 of	 this	

approach	to	external	search	is	the	risk	of	getting	a	neo-positivistic	view	of	the	world	and	only	find	what	

you	are	actively	searching	for,	which	may	increase	the	risk	of	missing	new	trends	(Bregenholt,	2017b).		

	

Hence,	based	on	the	prior	assessment	of	the	perceptions	among	employees	in	LEO	and	NN	regarding	

the	 two	 case	 companies’	 DDIR	 as	 well	 as	 the	 findings	 in	 section	 6.2.3	 and	 section	 6.3.3,	 it	 can	 be	

concluded	 that	 LEO’s	DDIR	 is	more	 undirected	 than	NNs.	 Hence,	 this	 substantiates	 the	 thesis	 initial	

suggestion	that	LEO	is	more	undirected	than	NN.	

	
6.4.	Assessment	of	conceptual	framework	for	factor	relevance		
In	chapter	6.3	 it	was	concluded	that	LEO	has	a	higher	degree	of	undirected	external	search	than	NN,	

based	on	the	directionality	of	external	search	 framework.	 In	 this	chapter,	 the	main	rigid	and	 flexible	

institutional	factors,	which	based	on	theoretically	expectations	were	proposed	to	affect	organizations	

probability	of	engaging	 in	undirected	external	search	 in	chapter	5,	are	assessed	 in	a	case	of	LEO	and	

NN.	Hence,	this	chapter	lent	support	form	the	pre-established	propositions	to	test	whether	they	gain	

support	 in	 an	 empirical	 study	 and	may	 assist	 in	 explaining	why	 LEO	 is	more	 engaged	 in	 undirected	
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external	search	than	NN.	However,	 it	 is	essential	 to	note	that	 it	may	be	complex	task	to	analyse	the	

institutional	 factors	of	an	organization	and	the	extent	 to	which	 they	affect	 the	DDIR	 in	NN	and	LEO.	

Hence,	in	identifying	institutional	and	cultural	aspect	of	the	two	case	companies,	this	case	study	relays	

on	interpretations	of	the	perceptions	among	employees	in	NN	and	LEO	to	a	high	degree.	

	

6.4.1.	Not-invented-here	syndrome	
In	proposition	 1,	 it	was	 proposed	 that	 organizations	 that	 are	 not	 suffering	 from	 the	NIH	 syndrome,	

which	 is	 a	 stance	 manifested	 in	 an	 organization’s	 culture	 as	 an	 unwillingness	 to	 adopt	 external	

knowledge	simply	because	of	their	external	origin,	are	more	likely	to	engage	in	undirected	search.	This	

was	 based	 on	 the	 idea	 that	 the	 organizations	 suffering	 from	NIH	 syndrome	 favor	 directed	 external	

search,	which	increases	the	level	of	control	and	leads	to	more	predictable	solutions	in	external	search,	

according	 to	 findings	 chapter	 4.	 In	 chapter	 5.1.1,	 it	was	 also	 indicated	 that	NIH	 syndrome	manifest	

itself	at	different	organizational	levels.	However,	the	degree	NN	and	LEO	is	affected	by	NIH	syndrome	

at	an	organizational	level	will	be	analyzed,	based	on	the	perception	among	employees	in	NN	and	LEO	

respectively,	in	the	following.	

	

As	previously	mentioned,	 the	underlying	aspects	affecting	organizations	 to	be	highly	affected	by	 the	

NIH	 syndrome	 was	 found	 to	 include	 including	 fear	 of	 patent	 infringement,	 fearing	 lack	 of	

understanding	of	external	work,	uncertainty,	unwillingness	to	acknowledge	or	value	the	work	of	others	

or	believing	that	internally	developed	solutions	are	superior	(Webb,	2010).	In	this	regard,	Mårtensson	

(2017)	point	out	 that	LEO	has	been	 focusing	on	diminishing	 the	negative	effects	of	 these	underlying	

aspects	by	attempting	to	reshape	the	organizational	culture	and	the	mindsets	employees,	with	the	aim	

of	increasing	the	company’s	engagement	in	external	collaborations	and	adoption	of	external	solutions.	

Although	 this	 entails	 signing	 up	 for	 a	 higher	 degree	 of	 uncertainty,	 it	 was	 facilitated	 by	 a	 past	 of	

integrated	projects	of	external	origin	being	more	successful	than	internal	projects	in	each	stage	of	R&D	

process	 (Mårtensson,	2017).	 In	addition,	Nilsson	 (2017a;	2017b)	highlights	 that	 LEO	has	 realized	 the	

value	of	 collaborating	with	experts	outside	 the	 company	and	 the	 importance	of	 integrating	external	

innovation	 into	 internal	 innovation	 processes.	Hence,	 the	 underlying	 aspects	 of	NIH	 syndrome	does	

not	appear	to	have	a	substantial	impact	on	LEO’s	external	innovation	processes,	indicating	that	LEO	is	

affected	 by	 the	 NIH	 syndrome	 to	 a	 limited	 extent.	 Moreover,	 Mårtensson	 (2017)	 is	 under	 the	

impression	 that	 organizations,	 which	 less	 affected	 by	 the	 NIH	 syndrome,	 are	more	 likely	 engage	 in	
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undirected	external	search,	NIH	syndrome	makes	 it	even	more	difficult	to	engage	in	undirected	than	

directed	external	syndrome.		

	

In	contrast,	Jensen	(2017)	states	in	regards	to	NN’s	R&D	processes	that	“everything	we	[NN]	has	done,	

has	really	been	done	internally	-	which	is	also	the	culture	and	DNA	of	the	company”	and	further	point	

out	 that	NN	 is	 not	 that	mature	 in	 terms	 of	 external	 engagement.	While	 there	 is	 a	 need	 for	 further	

substantiation,	this	implies	that	NN	is	affected	by	the	NIH	syndrome	and	prefer	to	develop	innovation	

internally,	 rather	 than	 adopting	 innovation	 through	 external	 search.	 In	 addition,	 Jensen	 (2017)	

highlights	 a	 general	 perception	 in	 NN	 of	 internally	 developed	 solutions	 being	 superior	 to	 externally	

developed	solution	due	to	external	work	being	of	poor	quality	or	 to	 irrational,	which	was	previously	

found	to	be	one	of	the	underlying	aspects	of	NIH	syndrome.	Hence,	the	NIH	syndrome	appears	to	have	

a	substantial	 impact	on	NN’s	external	 innovation	processes	at	an	organizational	 level.	Finally,	 Jensen	

(2017)	argues	that	the	general	perception	of	internally	developed	solutions	being	superior	influences	

what	NN	search	for	externally	and	how	NN	engage	external	sources	of	collaboration.	Ultimately,	this	

supports	 that	 the	 openness	 of	 external	 search	 problem	 and	 selection	 of	 external	 sources	 of	

collaboration,	 constituting	 NN’s	 the	 DDIR	 in	 external	 search,	 is	 affected	 by	 aspects	 of	 NIH.	 While	

Jensen	 (2017)	 does	 not	 explicitly	 argue	 how	 the	 aspects	 of	 NIH	 syndrome	 affects	 NN’s	 DDIR,	 her	

statement	may	be	interpreted	as	the	NIH	syndrome	having	an	effecting	NN’s	DDIR	in	terms	of	reducing	

the	organization’s	probability	of	engaging	in	undirected	external	search.	However,	this	 interpretation	

relies	 on	 a	 subjective	 interpretation	 of	 Jensen’s	 statements	 and	 theoretical	 expectations,	 thus	

requiring	further	validation	to	be	substantiated.			

	

In	 conclusion,	 based	 on	 employees’	 perception	 of	 the	 degree	 to	 which	 the	 NIH	 syndrome	 is	 an	

embedded	stance	in	the	organizational	culture	of	NN	and	LEO,	NN	appears	to	be	affected	by	the	NIH	

syndrome,	whereas	the	NIH	syndrome	may	be	argued	to	be	less	present	in	LEO.	In	addition,	employees	

in	both	NN	and	LEO	directly	or	 indirectly	 indicated	 that	 the	NIH	syndrome	affects	 the	organizations’	

DDIR.	Hence,	indications	form	both	case	companies	supported	proposition	1.	However,	some	of	these	

indications	 were	 based	 on	 interpretation	 of	 statements	 given	 by	 respondents,	 which	 necessitates	

additional	examination	of	the	NIH	syndrome	affect	on	organizations	DDIR	to	provide	further	validation	

and	gain	stronger	support	of	proposition	1.	
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6.4.2.	Path	dependency	
In	proposition	2,	it	was	proposed	that	organizations	with	a	history	of	undirected	search	are	more	likely	

to	 engage	 in	undirected	external	 search	 for	 innovation.	 This	was	based	on	path	dependence	 theory	

suggesting	that	organizational	actions	depend	on	the	previously	made	decisions	and	not	simply	on	the	

current	 circumstances,	 entailing	 that	 continued	 use	 of	 a	 traditional	 (search)	 path	may	 be	 based	 on	

historical	preference	or	use.	

	

NN	has	a	history	of	predominantly	developing	new	innovations	through	traditional	closed	innovation	

practices	that	relied	on	internal	knowledge	and	competences,	which	is	regarded	a	successful	approach	

to	 develop	 innovation	 for	 decades	 (Jensen,	 2017;	 Bregenholt,	 2017b).	 This	 has	 also	 affected	 NN’s	

history	 in	 regards	 to	 external	 search,	 in	 the	 sense	 that	 NN	 has	 mainly	 engaged	 in	 external	

collaborations	in	which	they	were	once	in	control	of	the	search	process.	This	has	been	preferred	based	

on	 the	 perception	 that	 control	 increasing	 predictability	 of	 solutions	 and	 solutions	 being	 of	 higher	

quality,	as	they	rely	on	internal	work	to	a	higher	degree	(Jensen,	2017;	Bregenholt,	2017b).	This	thus	

indicates	 that	 NN’s	 has	 a	 history	 of	 directed	 external	 search,	 as	 it	 enable	 the	 company	 to	 govern	

external	collaboration	by	defining	close-ended	search	problems	and	pre-selected	external	sources	of	

innovation.	 In	extension,	Jensen	(2017)	argues	that	NN’s	history	of	 innovation	search	 is	affecting	the	

company’s	 engagements	 external	 search	 today,	 as	 it	 fosters	 a	 continued	preference	 for	 engaging	 in	

external	 collaborations	 in	 which	 NN	 has	 a	 high	 level	 of	 control	 and	 is	 able	 to	 outline	 pre-defined	

milestones	 for	 the	 search	 process,	 making	 external	 solutions	 more	 predictable.	 Based	 on	 the	

theoretical	 justifications	 in	 section	 5.1.2,	 this	 is	 thus	 indicating	 that	 NN’s	 DDIR	 is	 affected	 by	 path	

dependency,	in	the	sense	that	NN’s	history	of	having	a	high	level	of	control	in	external	collaborations	

has	 fostered	 a	 continued	 preference	 for	 control	 when	 collaboration	 with	 external	 sources	 of	

innovation.	In	terms	of	the	effect	on	DDIR,	it	was	found	in	chapter	4	that	undirected	external	diminish	

the	 level	 of	 control	 in	 the	 search	 process	 and	 reduced	 the	 predictability	 of	 solutions,	which	 further	

suggests	that	the	path	dependency	in	NN	reduces	the	probability	of	NN	engaging	undirected	external	

search.	This	is	further	substantiated	by	the	findings	in	section	6.3.3,	depicting	NN’s	lack	of	engagement	

in	undirected	external	search.	

	

In	terms	of	LEO’s	external	search,	Nilsson	(2017a)	recognizes	that	“people	think,	act	and	do	things	they	

usually	 have	 been	 doing	 things”	 when	 conducting	 external	 search,	 which	 indicates	 that	 path	

dependency	 is	 a	 factor	 affecting	 LEO’s	 DDIR.	 In	 addition,	 it	 is	 suggested	 by	Mårtensson	 (2017)	 that	
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LEO’s	 innovation	 search	 probably	 has	 relied	 on	 traditional	 closed	 innovation	 practices	 to	 a	 lower	

degree	compared	to	NN,	which	was	found	to	create	a	preference	for	directed	external	search	and	thus	

decreeing	 the	 probability	 og	 engaging	 in	 a	 more	 undirected	 search	 in	 the	 case	 of	 NN.	 Moreover,	

Nilsson	(2017a)	highlights	a	focus	on	speed,	diversity	and	mobility	in	LEO’s	external	search,	which	may	

have	facilitated	LEO’s	engagement	in	undirected	external	search	a	more	exploratory.	Hence,	it	may	be	

suggested	 that	path	dependency	has	affecting	 LEO	 to	become	more	engaged	 in	undirected	external	

search.	 This	 would,	 however,	 benefit	 from	 further	 validation	 through	 additional	 studies	 into	 path-

depended	 external	 search	 in	 LEO.	 However,	 while	 LEO	 is	 currently	 engaged	 in	 undirected	 external	

search	to	a	relatively	high	extent,	as	depicted	 in	chapter	6.3.3,	 the	company	 is	does	not	have	a	 long	

history	 of	 high	 engagement	 in	 undirected	 external	 search,	 as	 LEO	 has	 increased	 it	 engagement	 in	

undirected	search	more	recently	(Mårtensson,	2017).	In	conclusion,	there	are	path	depending	aspects	

that	appears	to	have	increased	LEO’s	engagement	in	undirected	external	search,	when	looking	at	the	

company’s	more	recent	history.	

	

Based	on	the	analysis	of	path	dependence	in	NN	and	LEO’s	external	search,	it	is	indicated	that	DDIR	is	

affected	 by	 path	 dependence.	Moreover,	 the	 case	 of	 LEO	 suggests	 that	 organizations	 with	 a	 more	

recent	 history	 of	 undirected	 search	 are	 more	 likely	 to	 engage	 in	 undirected	 external	 search	 for	

innovation.	 This	 thus	 gives	 partial	 support	 of	 support	 to	 the	 relevance	 of	 proposition	 2,	 as	 path	

dependence	 appears	 to	 have	 affected	 LEO’s	 engagement	 in	 undirected	 external	 search	 when	

considering	 LEO’s	 recent	 history,	 but	 not	 when	 considering	 LEO’s	 history	 as	 a	 whole.	 As	 previously	

mentioned,	 this	 proposition	 would,	 however,	 benefit	 from	 further	 validation	 through	 additional	

studies	into	path-depended	external	search.	

	

6.4.3.	Risk-aversion	
In	 proposition	 3,	 it	 was	 proposed	 that	 risk-tolerant	 organizations	 are	 more	 likely	 to	 engage	 in	

undirected	external	search,	which	is	associated	with	a	higher	level	of	uncertainty	and	risk,	according	to	

the	findings	in	chapter	4.	

	

According	to	Nilsson	(2017a),	undirected	external	search	is	associated	with	a	higher	level	of	risk	than	

directed	 external	 search,	 which	 has	 also	 been	 a	 concern	 when	 LEO	 engages	 in	 undirected	 external	

search.	However,	he	argues	 that	 it	 is	 a	matter	of	balancing	 risk	 and	opportunities	when	deciding	 to	

engage	in	more	undirected	external	search,	in	terms	of	which	LEO	has	evaluated	the	increased	number	
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of	opportunities	to	outweigh	the	increased	level	of	risk	when	engaging	in	undirected	external	search	

(Nilsson,	 2017a).	 In	 addition,	Nilsson	 (2017b)	 argues	 that	 LEO	 as	 a	 company	 is	 becoming	more	 risk-

tolerant	 in	 regards	 to	undirected	external	 search,	which	has	 increased	 LEO’s	attraction	 to	engage	 in	

undirected	 external	 search	 mechanisms.	 Mårtensson	 (2017)	 further	 substrates	 this	 point,	 as	 she	

argues	 that	 LEO	 has	 become	more	 tolerant	 to	 engage	 in	 external	 projects	 associated	with	 a	 higher	

level	of	risk	and	further	suggest	that	risk-aversion	is	one	of	the	main	factors	affecting	engagement	in	

undirected	 external	 search.	 Hence,	 this	 suggests	 that	 LEO	 is	 relatively	 risk-tolerant	 in	 regards	 to	

engagement	in	undirected	external	search,	which	is	found	to	be	associated	with	more	uncertainty	and	

risk	that	directed	external	search.	

	

In	 terms	 of	 the	 risk	 in	 NN’s	 external	 search,	 Bregenholt	 similarly	 (2017b)	 point	 to	 the	 matter	 of	

balancing	risk	to	be	an	essential	factor	when	deciding	whether	to	engage	in	more	undirected	external	

search	and	argues	that	this	is	something	that	NN	has	to	become	better	at.	In	addition,	Jensen	(2017)	

consider	companies	that	are	willing	to	take	risk	more	likely	to	engage	in	undirected	external	search,	as	

solutions	are	harder	 to	predict,	which	 is	 something	 that	NN	has	 to	become	more	 comfortable	with.	

While	 it	 would	 benefit	 from	 further	 validation,	 this	 suggests	 that	 risk-aversion	 in	 NN	 leads	 to	 a	

resistance	 in	 engagement	 in	 undirected	 external	 search	 due	 to	 an	 increased	 uncertainty	 and	higher	

level	of	risk.		

	

In	conclusion,	LEO	is	suggested	to	be	less	risk-averse	in	external	search	compared	to	NN,	which	appear	

to	have	fostered	LEO’s	engagements	in	undirected	external	search,	while	led	to	resistance	to	engage	in	

undirected	external	 in	NN.	Hence	this	 is	supporting	proposition	3	 that	 risk-tolerant	organizations	are	

more	likely	to	engage	in	undirected	external	search.	

	

6.4.4.	Strategic	management	
In	proposition	4,	it	was	proposed	that	organizations	with	an	opportunity-seeking	top	management	are	

more	 likely	 to	 engage	 in	 undirected	 external	 search	 for	 innovation.	 This	 is	 based	 on	 the	 theory	

suggesting	 that	 opportunity-seeking	 behaviour	 share	 the	 characteristics	 of	 exploration	 and	 distant	

search,	which	relate	to	a	more	undirected	external	search	according	to	chapter	4.	

	

Top	management	support	is	also	pointed	out	to	be	an	essential	factor	supporting	LEO’s	engagement	in	

undirected	external	 search.	Accordingly,	Nilsson	 (2017a)	highlights	 that	 top	management	 support	of	
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engaging	in	undirected	external	search	is	absolutely	important.	In	this	regard,	he	also	argues	that	the	

LEO	OI	 platform,	which	was	 found	 to	 be	 a	 highly	 undirected	 external	 search	mechanism	 in	 section	

6.3.3,	 would	 not	 have	 been	 implemented	 without	 support	 form	 top	 management.	 Moreover,	

Mårtensson	(2017)	argues	that	strategic	management,	which	has	really	been	trying	to	reshape	LEO	as	

far	as	being	more	open	in	external	search,	has	driven	LEO’s	engagement	in	undirected	external.	More	

specifically,	she	points	out	LEO’s	executive	VP	of	R&D,	as	one	of	the	top	managers	within	LEO	who	has	

strongly	 supported	 implementation	 of	 undirected	 external	 search	mechanisms	 such	 as	 LEO	 Science	

and	Tech	Hub	and	LEO	Pharma	Open	Innovation.	Hence,	this	implies	that	the	top	management	in	LEO	

is	 supporting	 engagement	 in	 undirected	 external	 search,	 which	 has	 increased	 LEO’s	 engagement	 in	

undirected	external	search.	

	

In	 contrast,	 It	 is	 a	 general	 belief	 among	 the	 respondents	 form	 NN	 that	 top	 management	 prefer	

engagement	in	directed	external	search,	because	it	increases	NN’s	control	in	the	search	process,	which	

thus	contributes	 to	 the	 lack	of	engagement	 in	undirected	external	 search	 in	NN	 (Bregenholt,	2017a;	

Bregenholt,	2017b;	Jensen,	2017).		In	this	regard,	Bregenholt	(2017b)	argues	that	the	ones	making	the	

big	 decisions	 regarding	 NN’s	 external	 search	 has	 the	 biggest	 impact	 on	 the	 company’s	 DDIR,	 while	

Jensen	(2017)	argue	that	it	would	require	long-term	top-management	support	in	order	for	NN	to	move	

towards	a	more	undirected	external	search.	However,	according	to	Jensen	(2017),	this	is	currently	not	

the	 case	 in	 NN,	 as	 NN’s	management	 to	 a	 high	 degree	 resists	 engagements	 in	 undirected	 external	

search	 due	 to	 the	 high	 variety	 of	 outcomes	 of	 undirected	 external	 search	 being	 hard	 to	 evaluate.	

Based	on	 respondents’	 perceptions,	NN	 top	management	 is	 thus	 less	 supportive	 of	 engagements	 in	

undirected	external	search,	which	is	driving	a	preference	for	directed	external	search.	

	

Based	on	this	analysis	of	top	managements	support	of	engagements	 in	undirected	external	search	in	

LEO	and	NN,	it	is	indicated	that	organizations	are	more	likely	to	engage	in	undirected	external	search	

for	 innovation	 when	 supported	 by	 top	management.	 This	 thus	 substantiate	 proposition	 4,	 which	 is	

suggesting	that	organizations	with	an	opportunity-seeking	top	management	are	more	likely	to	engage	

in	undirected	external	search	for	innovation.	

	

6.4.5.	Absorptive	capacity	
In	proposition	5,	 it	was	proposed	that	organization	with	a	high	 level	of	absorptive	capacity	are	more	

likely	to	engaged	in	undirected	external	search	for	innovation,	as	theory	suggested	that	organizations	
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ability	to	recognize,	assimilate	and	apply	external	knowledge	is	relatively	more	important	in	undirected	

than	directed	external	search.	

	

Bregenholt’s	 (2017b)	 is	 under	 the	 impression	 that	 an	 engagement	 in	 a	 more	 undirected	 external	

search	would	 require	 a	 lot	 of	 resources,	 time	 and	 investments	 in	 external	 relations	 as	well	 as	 a	 big	

group	of	employees	able	 to	assess	 the	 fit	of	 the	 less	predictable	purposeless	coming	 in	 through	 this	

typed	 of	 search	 in	 NN.	 This	 thus	 support	 an	 importance	 of	 being	 able	 to	 recognize,	 assimilate	 and	

apply	 external	 purposeless	when	 conducting	 undirected	 external	 search.	Moreover,	 it	 also	 suggests	

that	 NN	 would	 benefit	 from	 increasing	 its	 level	 of	 absorptive	 capacity	 as	 a	 prerequisite	 for	 an	

engagement	 in	 undirected	 external	 search	 to	 be	 more	 successful.	 This	 is	 further	 supported	 by	

Bregenholt’s	 (2017b),	who	 is	under	 the	 impression	 that	an	 implementation	of	an	OI	platform	 in	NN,	

which	was	found	to	be	a	highly	undirected	external	search	mechanism	in	section	6.3.3,	would	require	

hiring	a	couple	of	new	employees	with	relevant	expertise.	Nevertheless,	he	still	finds	NN’s	absorptive	

capacity	to	be	high	enough	to	engage	in	undirected	external	search.	Hence,	while	NN	seem	to	have	the	

absorptive	to	engage	 in	a	more	undirected	external	search,	Bregenholt’s	(2017b)	statements	suggest	

that	a	higher	level	of	absorptive	capacity	would	facilitate	engagements	in	undirected	external	search.	

However,	this	has	to	be	further	validated.		

	

In	terms	of	absorptive	capacity	 in	LEO,	Nilsson	(2017a)	highlights	that	 it	 is	harder	to	understand	and	

evaluate	solutions	form	undirected	than	directed	external	search.	Similarly,	Mårtensson	(2017)	argues	

that	absorptive	is	very	important	in	the	sense	that	LEO	needs	to	process	the	knowledge	to	evaluate	a	

higher	 variety	 of	 solutions	 in	 undirected	 external	 search.	 In	 extension,	 she	 highlights	 that	 LEO’s	

increased	engagement	in	undirected	external	search	has	required	the	company	to	hire	external	people	

with	 relevant	 expertise	 and	 competences	 and	 utilize	 external	 consultants	 when	 evaluating	 external	

opportunities.	 Hence,	 this	 suggests	 that	 an	 increased	 level	 of	 absorptive	 capacity	 in	 LEO	 facilitates	

engagement	undirected	external	search	in	LEO.	

	
In	conclusion,	there	are	several	indications	in	the	analysis	above	pointing	to	absorptive	capacity	being	

a	 particularly	 relevant	 factor	 in	 facilitating	 undirected	 external	 search,	 as	 it	 entails	 a	 more	

unpredictable	variety	of	solutions	that	needs	to	be	recognized,	assimilated	and	applied.	A	high	level	of	

absorptive	capacity	may	thus	be	assumed	to	increase	organization’s	probability	engaging	in	undirected	

external	search,	thus	supporting	proposition	5	to	some	extent.	However,	 further	examination	of	how	
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absorptive	capacity	has	affected	LEO’s	engagements	in	undirected	external	search	further	substantiate	

proposition	5.	

	
6.4.6.	Technological	scope	
In	proposition	6,	it	was	proposed	that	organization	with	a	broad	technological	scope	are	more	likely	to	

engaged	 in	 undirected	 external	 search	 for	 innovation.	 This	 was	 based	 on	 theoretical	 justifications,	

indicating	that	organizations	with	a	broad	technological	scope,	providing	a	broader	area	in	which	new	

external	 knowledge	may	potentially	be	applied,	has	higher	potential	of	being	able	 to	apply	 the	high	

variation	of	unpredictable	knowledge	and	solutions	generated	through	undirected	external	search.	

	

In	terms	of	NN’s	therapeutic	modalities,	NN	is	focused	on	developing	medicines	based	on	proteins	and	

peptides,	 as	 NN’s	 medicines	 need	 to	 be	 injected	 (Jensen,	 2017).	 Moreover,	 NN	 is	 mainly	 working	

within	the	therapeutic	area	of	diabetes,	but	also	engaged	in	other	therapeutic	areas	such	as	obesity,	

haemophilia	and	growth	disorders	(Novo	Nordisk,	2017a).	Hence,	if	defining	NN’s	technological	scope	

by	 the	 number	 of	 therapeutic	 modalities	 applied	 and	 therapeutic	 areas	 covered,	 it	 is	 a	 relatively	

narrow	scope	NN	is	operating	within,	as	the	company	is	only	focused	two	therapeutic	modalities	and	a	

few	 smaller	 therapeutic	 areas	 (Bregenholt,	 2017b).	 Moreover,	 it	 is	 pointed	 out	 that	 that	 NN’s	

technological	 scope	 is	 particularly	 narrow	 in	 comparison	 to	 companies	 such	 as	 Novartis	 and	 Pfizer,	

which	 is	 engaged	 working	 with	 several	 therapeutic	 modalities	 and	 covering	 a	 range	 of	 broad	

therapeutic	 areas	 (Bregenholt,	 2017b;	 Jensen,	 2017).	 This	 thus	 indicates	 that	 NN	 has	 a	 relatively	

narrow	technological	scope.	In	addition,	Bregenholt	(2017b)	argues,	based	on	his	experience,	that	the	

outcome	of	undirected	external	search	is	logically	more	likely	to	fall	within	the	technological	scope	of	

an	organization	with	a	broad	technological	scope,	which	enable	such	companies	to	exploit	undirected	

external	search	to	a	higher	degree.		

	

In	terms	of	LEO	technological	scope,	the	company	applies	a	few	more	therapeutic	modalities	than	NN	

and	covering	the	several	therapeutic	areas	within	dermatology,	which	in	itself	has	more	than	5000	skin	

diseases,	 and	 the	 therapeutic	 area	 of	 thrombosis	 (LEO	 Pharma,	 2017a;	 Nilsson,	 2017a).	 Hence,	 this	

indicates	that	LEO	has	a	broader	technological	scope	than	NN.	However,	Mårtensson	(2017)	highlights	

that	 LEO’s	 technological	 scope	 still	 narrow	 when	 comparing	 to	 companies	 such	 as	 Pfizer	 or	

AstraZeneca.	In	terms	of	the	affect	of	technological	scope	on	DDIR,	Niclas	consider	LEO’s	technological	

scope	to	allow	the	company	to	be	more	undirected	when	comparing	to	NN,	while	highlighting	that	NN	
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would	 still	 be	 able	 to	 become	 more	 engaged	 in	 undirected	 search	 despite	 of	 this.	 In	 extension,	

Mårtensson	 (2017)	 suggest	 that	 LEO’s	 technological	 scope	 decreases	 the	 company’s	 potential	 for	

capitalizing	 form	 external	 on	 undirected	 search,	 when	 comparing	 to	 companies	 such	 as	 Pfizer	 and	

AstraZeneca	 with	 even	 broader	 scopes,	 as	 external	 sources	 of	 innovation	 with	 assets	 that	 may	 be	

applied	 across	 therapeutic	 areas	 often	 prefer	 to	 approach	 companies	with	 very	 broad	 technological	

scopes.	

	

In	 summary,	 LEO	was	 found	 to	have	a	broader	 technological	 scope	 than	NN	and	employees	 in	both	

case	 companies	 considered	 a	 broad	 technological	 scope	 to	 increase	 the	 potential	 of	 success	 in	

undirected	 search.	 Based	 on	 this,	 it	may	 be	 argued	 that	 pharmaceutical	 companies	 with	 a	 broader	

technological	 scope	 are	 more	 likely	 to	 engage	 in	 undirected	 external	 search.	 This	 is	 further	

substantiated	 by	 the	 findings	 in	 section	 6.3.3,	 suggesting	 that	 LEO	 is	 more	 engaged	 in	 undirected	

external	search	than	NN,	which	thus	supports	proposition	6.	However,	this	proposition	would	benefit	

from	 further	 validated	 through	 additional	 studies	 to	 provide	 stronger	 support	 of	 proposition	 6.	

Moreover,	 such	 studies	 would	 benefit	 from	 including	 companies	 such	 as	 Pfizer,	 AstraZeneca	 or	

Novartis	with	even	broader	technological	scopes.	
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7.	Conclusion	
Organizational	 learning	 theory	 has	 implied	 that	 prior	 theoretical	 contributions	 typically	 adopt	 a	

‘where-to-search’	 perspective,	 without	 distinguishing	 between	 internal	 and	 external	 search,	 thus	

proposing	a	gab	within	the	OI	literature	(Aloini	&	Martini,	2013).	This	initiated	this	thesis	examination	

of	 the	previously	unstudied	phenomenon	of	DDIR,	 aimed	at	understand	why	do	 some	multinational	

pharmaceutical	companies	have	a	higher	degree	of	undirected	external	search	for	innovation.	As	there	

has	 been	 no	 prior	 research	 into	 this	 phenomenon,	 this	 thesis	 has	 conceptualized	 DDIR	 based	 on	

theoretical	justifications,	which	showed	that	an	organization’s	DDIR	is	constituted	by	two	dimensions.	

Accordingly,	 the	 first	dimension	was	 found	 to	 the	openness	of	 search	problems	 (close-ended	search	

problems	vs.	open-ended	search	problems)	and	the	second	dimension	was	found	to	be	the	selection	of	

external	 sources	 of	 innovation	 (pre-selected	 vs.	 self-selected).	 Contingent	 by	 these	 two	dimensions,	

the	 search	 problems	 and	 the	 selections	 of	 external	 sources	 was	 thus	 found	 to	 determine	 an	

organization’s	the	DDIR,	with	directed	search	and	undirected	search	being	the	two	extremes.	

	

This	conceptualization	of	DDIR	enabled	an	assessment	of	 the	 factors	 theoretically	expected	to	affect	

multinational	pharmaceutical	 industries	engagements	 in	undirected	external	 search,	which	 found	six	

main	institutional	factors	where	to	affect	organizations’	DDIR.	Three	of	these	factors	were	defined	as	

rigid	 institutional	 factors	 (NIH	 syndrome,	 path	 dependency	 and	 risk-aversion),	 while	 three	 were	

defined	as	 flexible	 institutional	 factors	 (strategic	management,	absorptive	capacity	and	technological	

scope).	According	to	the	rigid	institutional	factors,	three	propositions	were	developed,	suggesting	that	

organizations	that	are	not	affected	by	the	NIH	syndrome,	has	a	history	of	undirected	search	and	are	

risk-tolerant	are	more	likely	to	engage	in	undirected	external	search	for	 innovation.	According	to	the	

flexible	institutional	factors,	three	propositions	were	developed,	suggesting	that	organizations	with	an	

opportunity-seeking	 top	management,	 a	 high	 level	 of	 absorptive	 capacity	 and	 a	broad	 technological	

scope	are	more	likely	to	engage	in	undirected	external	search	for	innovation.	Hence,	this	constituted	a	

conceptual	framework	of	main	factors	likely	to	affect	organizations	engagement	in	undirected	external	

search.	However,	it	was	recognized	that	other	factors,	including	environmental	factors,	potentially	also	

affect	 organizations’	 DDIR.	 Nevertheless,	 these	 factors	were	 excluded	 due	 to	 a	 lack	 of	 relevance	 in	

regard	to	the	thesis	scope	or	the	lack	of	clear	theoretical	basis	for	developing	propositions	regarding	

their	affect	on	organizations	DDIR.	
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Based	on	the	conceptual	framework,	a	subsequent	case	study	of	LEO	and	NN	was	conducted.	Initially,	

the	case	companies	DDIR	was	determined,	based	on	the	various	external	search	mechanisms	applied	

in	LEO	and	NN,	concluding	that	LEO	is	relatively	more	engaged	in	undirected	external	search	and	thus	

that	LEO’s	DDIR	in	external	search	is	more	undirected	than	NN’s	DDIR.	This	was	followed	by	a	test	of	

relevance,	 to	determine	whether	 the	pre-established	propositions	gain	support	 in	a	case	of	LEO	and	

NN	and	may	assist	explaining	why	LEO	have	a	higher	degree	of	undirected	external	search	than	NN.	In	

was	concluded	that	all	the	propositions	were	supported,	however,	to	varying	degrees	and	with	varying	

degrees	of	 certainty.	A	need	 for	 additional	 research	 into	 this	highly	 complex	phenomenon	was	 thus	

emphasized	to	further	validate	the	thesis	findings.	
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8.	Discussion	
The	empirical	investigation	of	this	phenomenon	was	based	on	a	case	study	of	LEO	and	NN,	enabling	an	

empirical	test	of	relevance,	providing	a	richer	understanding	of	 factors	affecting	organizations’	DDIR.	

However,	 there	 are	 still	 areas	 of	 further	 research	 in	 regards	 to	 this	 complex	 phenomenon.	 First,	

additional	empirical	 testing	of	the	phenomenon	may	further	validate	the	thesis	 findings,	which	were	

supported	to	varying	degrees	with	varying	degrees	of	certainty,	and	thus	 facilitate	generalizability	of	

the	findings.	In	addition,	further	development	of	the	conceptual	framework	is	needed	in	order	to	apply	

it	 to	 SMEs	 or	 to	 organizations	 in	 other	 industries,	 as	 the	 factors	 affecting	 organizations	 to	 be	more	

likely	 to	 engaged	 in	 undirected	 external	 search	 may	 vary	 across	 industries	 and	 organizational	 size.	

Finally,	the	conceptual	framework	may	also	be	further	improved	by	incorporating	an	aspect	of	volume	

in	 the	assessment	of	organizations’	undirected	external	 search	mechanisms,	 in	order	 to	give	a	more	

detailed	representation	of	organizations’	DDIR.	For	instance,	the	resources	allocated	to	each	external	

search	mechanism,	measured	on	full	time	equivalence	or	financial	costs,	would	enable	a	more	detailed	

assessment	of	 the	 relative	 size	of	an	organizations	undirected	external	 search	mechanisms	and	 thus	

the	relative	engagement	in	undirected	external	search.	

	

While	 the	 relative	effect	of	 the	 factors	 is	not	 taken	 into	considerations	 in	 this	 thesis,	 the	case	 study	

also	point	to	some	of	the	main	factors	included	in	the	conceptual	framework	having	a	particularly	high	

effect	on	organizations	engagement	in	undirected	external	search,	such	as	NIH	syndrome	or	strategic	

management,	thus	highlighting	a	need	for	subsequent	research	into	the	relative	effect	of	factors	and	

why	 this	may	 be	 the	 case.	Moreover,	 It	 is	 acknowledged	 that	 factors	 have	 been	 excluded	 form	 the	

conceptual	framework	of	this	thesis,	due	to	a	lack	of	relevance	in	regard	to	the	thesis	scope	or	the	lack	

of	clear	 theoretical	basis	 for	developing	propositions	regarding	their	affect	on	organizations	DDIR.	 In	

this	 regard,	 some	of	 the	 factors	 that	may	 affect	DDIR	 include	 project-specific	 needs,	 appropriability	

regime,	 competitive	 environment	 and	 organizational	 proximity,	 which	 are	 elaborated	 on	 in	 the	

following.		

	

In	regards	to	project-specific	needs,	organizations	may	engage	in	a	more	directed	in	external	search	if	

they	are	searching	for	specific	solution	for	a	project,	which	may	be	facilitated	by	defining	close-ended	

search	problems	that	specifically	(Afuah	&	Tucci,	2012).	However,	organizations	searching	for	specific	

solution	for	a	project	may	still	allow	external	sources	of	innovation	to	self-select,	as	it	is	often	the	case	
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in	broadcast	search,	indicating	that	it	may	only	affect	organizations	to	be	more	directed	in	regards	to	

one	 of	 the	 two	 dimension	 of	 the	 directionality	 of	 external	 search	 framework	 (Jeppesen	 &	 Lakhani,	

2010;	Afuah	&	Tucci,	2012).	

	

In	terms	of	appropriability	regime,	a	study	on	appropriability	by	Laursen	and	Salter	(2014)	suggest	that	

organizations	have	to	protect	their	knowledge	to	secure	appropriation	of	rents	when	engaging	in	new	

collaborations,	 which	 affect	 which	 sources	 organizations	 collaborate	with	 and	where	 they	 looks	 for	

external	 ideas.	 Hence,	 a	 tight	 approvability	 regime,	 in	 which	 it	 is	 easier	 for	 a	 firm	 to	 protect	 its	

innovations,	 may	 facilitate	 knowledge	 sharing	 in	 external	 collaborations	 without	 competitors	 being	

able	to	copy	it	and	thus	a	more	undirected	external	search,	as	 it	 is	easier	to	share	knowledge	with	a	

larger,	 undefined	 search	 population.	 Hence,	 organizations	 in	 tight	 appropriability	 regimes	 may	 be	

more	likely	to	engage	in	undirected	external	search	for	innovation.	However,	this	factor	may	be	more	

relevant	in	a	study	organizations’	DDIR	across	or	in	other	industries.	

	

Moreover,	an	organizations	competitive	environment	may	also	affect	organizations’	DDIR.	Innovation	

studies	has,	for	instance,	suggested	that	high	competitive	intensity	trigger	some	organizations	to	focus	

on	new	and	more	exploratory	methods	that	challenges	existing	systems	and	increase	diversity,	which	

may	cause	them	to	turn	to	a	more	undirected	external	search	(Eisenhardt	&	Tabrizi,	1995).	However,	

this	 does	 not	mean	 that	 greater	 exploration	 is	 the	 universally	 preferred	 option	 under	 conditions	 of	

intense	competition	and	some	organizations	may	instead	to	start	focusing	on	exploitative	learning	to	

increase	short-term	performance,	which	may	cause	them	to	turn	to	a	more	directed	external	search.	

Hence,	competitively	environment	appears	to	have	affect	organizations’	DDIR,	but	it	 is	unclear	which	

affect	this	factor	has	on	directionality.	

	

Finally,	 Geographical	 and	 organizational	 proximity	 may	 affect	 organizations	 selection	 of	 external	

source	 of	 innovation.	 Accordingly,	 organizations	 with	 a	 large	 number	 of	 relevant	 sources	 of	

collaboration	 in	 its	 organizational	 proximity,	 placed	 within	 the	 geographical	 proximity	 of	 the	

organization,	 may	 be	 more	 likely	 to	 pre-select	 of	 external	 sources	 of	 collaboration	 (Knoben	 &	

Oerlemans,	2006).	However,	this	is	indicating	that	it	may	only	affect	organizations	to	be	more	directed	

in	 regards	 to	 one	 of	 the	 two	 dimension	 of	 the	 directionality	 of	 external	 search	 framework.	 Hence,	

while	 some	 factors	are	not	 found	 to	be	 the	main	 factors	 in	 terms	of	affecting	organizations	DDIR,	 it	

may	be	relevant	to	examine	other	factors	in	a	further	development	of	the	conceptual	framework.	
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So	 far,	 it	 is	 indicated	 that	 there	are	several	areas	of	 further	 research	 for	 this	complex	phenomenon.	

Nevertheless,	 this	 study	 provides	 initial	 insights	 into	 this	 vague	 and	 understudied	 phenomenon	 and	

point	out	the	main	factors	causing	multinational	pharmaceutical	industries	engagements	in	undirected	

external	 search.	 Hence,	 understanding	 this	 phenomenon	 the	 first	 step	 in	 facilitating	 organizations	

ability	 to	 take	more	 active	 and	deliberate	 decisions	 regarding	 their	 direction	of	DDIR.	However,	 the	

next	step	is	thus	to	examine	how	various	DDIRs	affect	the	search	process	and	ultimately	the	outcome	

of	 external	 search.	 In	 this	 regard,	 undirected	 external	 search	 was	 found	 to	 share	 a	 lot	 of	 the	

characteristics	of	exploration	and	distant	search	while	directed	external	search	was	found	to	share	a	

lot	 of	 the	 characteristics	 of	 exploration	 and	 local	 search	 (March,	 1991;	 Afuah	 &	 Tucci,	 2012).	

Accordingly,	 organizational	 learning	 theory	 suggests	 that	 long-term	 survival	 and	 sustained	

performance	 depend	 on	 an	 organization’s	 ability	 to	 ensure	 the	 organization’s	 current	 viability	 by	

engaging	 in	 enough	 exploitation	 and	 local	 search	 along	 defined	 pathways,	 while	 at	 the	 same	 time	

ensuring	 future	 viability	 by	 engaging	 in	 enough	 exploration	 and	 distant	 search	 along	 new	pathways	

(Levinthal	 &	 March,	 1993;	 Afuah	 &	 Tucci,	 2012;	 Aloini	 &	 Martini,	 2013).	 Following	 the	 study	 by	

Tushman	 and	 Smith	 (2002),	 this	 indicates	 that	 directed	 external	 search	might	 result	 in	 incremental	

innovations	 to	 a	higher	degree,	 relative	 to	directed	external	 search	 that	might	 result	 in	 incremental	

innovations	 to	 a	 higher	 degree.	 Based	on	 the	paradoxical	 thinking	 in	 organizational	 learning	 theory,	

this	 indicates	 that	 organizations	with	 a	 one-side	 focus	 on	 exploitation	 and	 local	 search	may	 benefit	

form	engaging	in	a	more	undirected	external	search,	whereas	organizations	with	a	one-side	focus	on	

exploration	 and	 distant	 search	 may	 benefit	 form	 engaging	 in	 a	 more	 undirected	 external	 search.	

Hence,	 the	 phenomenon	 of	 DDIR	 should	 be	 further	 examined	 in	 this	 regard,	 which	 would	 allow	

organizations	 to	 take	 active	 decisions	 regarding	 their	 DDIR,	 based	 on	 theoretical	 expectations	

regarding	its	affects	on	the	search	process	and	outcome.	
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