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ABSTRACT	

In	this	cross-sectional	study	on	the	role	of	the	founder,	we	explore	the	interaction	between	the	founder’s	

personality	as	well	as	the	implementation	of	Management	Control	Systems	(MCS),	and	the	resulting	start-

up	success.	Basing	the	analysis	on	a	sample	of	86	founders	and	their	start-ups,	the	findings	are	threefold.	

Firstly,	we	find	that	the	personality	of	the	founder	plays	a	role	in	the	success	of	the	start-up.	Secondly,	we	

identify	the	founder’s	personality	to	be	associated	with	the	implementation	of	MCS	in	general	as	well	as	

with	 the	 implementation	 of	 specific	 MCS.	 Thirdly,	 we	 discover	 that	 MCS	 implementation	 in	 turn	 is	

positively	 associated	with	 start-up	 success.	 The	 founder’s	personality	 is	measured	using	 the	 “Big	 Five”	

personality	factors:	extraversion,	agreeableness,	conscientiousness,	neuroticism	and	openness.	We	find	

two	 of	 the	 personality	 factors,	 conscientiousness	 and	 agreeableness,	 to	 be	 associated	 with	 start-up	

success.	While	conscientious	founders	achieve	high	start-up	success,	agreeable	founders	are	found	to	be	

less	successful.	Furthermore,	conscientious	founders	are	discovered	to	implement	a	high	percentage	of	

MCS,	 especially	 planning-related	MCS,	whereas	 neurotic	 founders	 are	 discovered	 to	 adopt	MCS	 at	 an	

earlier	 point.	 A	 founder	 characterized	 by	 a	 high	 degree	 of	 openness	 implements	 a	 low	 percentage	 of	

human	 resources	 MCS.	 Extraversion	 is	 found	 to	 be	 unrelated	 to	 both	 start-up	 success	 and	 MCS	

implementation,	while	openness	and	neuroticism	are	unrelated	to	start-up	success.	We	do	not	 find	an	

association	between	the	intensity	of	MCS	implementation	and	start-up	success,	however,	we	show	that	

an	early	implementation	of	MCS	is	positively	associated	with	start-up	success.	Overall,	these	findings	point	

to	the	important	role	both,	the	founder’s	personality	and	MCS	implementation,	play	in	the	growth	of	the	

entrepreneurial	 firm.	 In	 this	 respect,	 this	Master’s	 thesis	provides	practical	advice	and	 implications	 for	

entrepreneurs	 based	 on	 empirical	 evidence.	 Further,	 it	 contributes	 to	 the	 existing	 literature	 on	 the	

entrepreneurial	personality	as	well	as	MCS	implementation	in	early-stage	ventures.	 	
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1 INTRODUCTION		

In	the	past	few	years,	the	existence	of	the	entrepreneurial	scene	has	proven	to	be	advantageous	for	the	

society	and	economy	as	a	whole.	Especially	innovation	is	driving	positive	implications	since	it	presents	to	

be	 the	 “main	 driving	 force	 behind	 economic	 development	 and	 the	 increase	 of	 productiveness	 in	 a	

knowledge-based	society”	 (Shabangu,	2014,	p.	2).	 Start-ups	are	one	of	 the	most	 suited	 instrument	 for	

implementing	 innovation	 and	 inventions,	 thus	 commercializing	 novel	 technologies	 as	 well	 as	 other	

innovative	 services	 (Shabangu,	 2014).	 Furthermore,	 start-ups	 create	 new	 competitive	 dynamics	 by	

challenging	the	brick	and	mortar	companies	in	their	productivity	as	well	as	creativity,	thereby	keeping	the	

economy	vital,	diligent	and	healthy	(Shabangu,	2014).	Moreover,	start-ups	bring	a	new	mind-set	to	society,	

driving	 the	 realization	 that	 everyone	 is	 able	 to	 influence	 his/her1	own	 career	 development	 as	well	 as	

shaping	 an	 attractive	 work	 environment.	 However,	 since	 often	 substantial	 personal	 as	 well	 as	 public	

investments	 are	 involved	 in	 the	 founding	 and	 growing	 of	 a	 start-up,	 the	 achievement	 of	 growth	 and	

success	is	vital.	What	remains	largely	unexplored	are	the	factors	that	contribute	to	start-up	success.	

By	examining	the	interaction	between	the	founder’s	personality	and	the	implementation	of	Management	

Control	Systems	(MCS),	we	combine	management	accounting	with	the	more	contemporary	research	on	

entrepreneurship.	The	study	of	entrepreneurship	represents	a	relevant,	appealing	and	promising	topic,	

which	 we	 capture	 in	 this	 Master’s	 thesis.	 Since	 the	 founder	 is	 unarguably	 an	 essential	 part	 of	 the	

development	of	the	start-up,	we	seek	to	investigate	the	specific	role	the	founder	plays	in	the	success	of	

the	 start-up.	 We	 further	 regard	 the	 development	 of	 structure	 and	 professionalism	 through	 the	

introduction	of	formal	systems	and	measures	within	the	start-up	as	an	interesting	as	well	as	an	invaluable	

area	of	research.	

This	research	is	designed	as	a	cross-sectional	study	in	which	we	examine	86	start-ups	and	their	founders.	

The	data	is	gathered	through	an	online	survey,	which	we	distribute	directly	to	entrepreneurs,	as	well	as	

indirectly	 through	 social	media	 and	 start-up	 and	 accelerator	 platforms.	 The	 target	 sample	 consists	 of	

founders	who	themselves	have	contributed	to	the	implementation	of	specific	MCS.	Goldberg’s	(1999)	Big	

Five	(B5)	personality	factors	–	extraversion,	agreeableness,	conscientiousness,	neuroticism	and	openness	–	

provide	the	measure	of	personality	for	this	study.	Ciavarella,	Buchholtz,	Riordan,	Gatewood	and	Stokes	

(2004)	 stress	 the	 relevance	of	 the	personality	 factors	by	arguing	 that	 they	“[…]	are	more	predictive	of	

venture	survival	than	industry,	startup	experience,	or	the	age	and	gender	of	the	entrepreneur”	(p.	466).	

With	this	study,	we	aim	to	provide	extended	empirical	evidence	for	this	argument.	

																																																													
1	For	the	sake	of	simplicity,	we	use	the	generic	masculine	form	in	this	study.	
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Existing	research	on	the	success	of	entrepreneurial	companies	either	examines	the	influence	of	certain	

personality	traits	and	thus	the	personality	of	successful	entrepreneurs,	or	investigates	the	role	of	MCS	in	

established,	non-entrepreneurial	firms.	Only	recently,	the	investigation	of	the	role	of	those	systems	for	

entrepreneurial	 companies	 has	 received	 attention	 (Davila	 &	 Foster,	 2005;	 Sandino,	 2007).	 Since	 the	

requirements	in	terms	of	formality	and	structure	as	well	as	the	resources	available	in	order	to	implement	

them	differ	between	start-ups	and	established	firms,	only	limited	work	of	reference	exists	for	those	early-

stage,	entrepreneurial	companies.	While	scholars	such	as	Davila	and	Foster	 (2005,	2007,	2009),	Collier	

(2005)	as	well	Sandino	(2007)	have	started	to	address	this	research	gap,	we	add	to	this	placing	particular	

focus	on	the	distinct	role	of	the	founder’s	personality.	We	regard	the	two	research	streams	not	as	mutually	

exclusive	but	rather	combine	them	in	order	to	reach	a	more	comprehensive	understanding	of	start-up	

success,	as	well	as	the	role	of	MCS	and	the	founder	himself.	By	arguing	that	the	founder	plays	a	role	in	the	

success	of	the	start-up	through	the	implementation	of	MCS,	we	relate	the	concepts	within	a	framework	

of	mediation.		

 RESEARCH	QUESTION	

According	 to	Davila	 and	 Foster	 (2007),	MCS	 “[…]	 are	 adopted	 to	overcome	 the	 limitations	of	 informal	

management	 styles	 that	 require	 constant	 personal	 interaction"	 (p.	 909),	 indicating	 not	 only	 the	

importance	 of	 such	 formality	 for	 early	 ventures,	 but	 also	 the	 role	 MCS	 play	 in	 the	 growth	 of	 those	

companies.	Greiner	(1972)	has	already	pointed	to	the	importance	of	control	systems	in	the	growing	firm	

in	1972	by	arguing	that	“increased	numbers	of	employees	cannot	be	managed	exclusively	through	informal	

communication	 and	 new	 employees	 are	 not	 motivated	 by	 an	 intense	 dedication	 to	 the	 product	 or	

organization,	(…)	new	accounting	procedures	are	needed	for	financial	control”	(p.	42).	It	was	only	over	the	

recent	decades	that	the	emergence	of	start-up	companies	and	their	growing	importance	to	the	economy	

has	led	to	an	increasing	interest	of	researches	in	entrepreneurship,	as	well	as	the	combination	of	both:	

MCS	in	entrepreneurial	companies	(Davila	&	Foster,	2009).	

Emerging	research	in	this	field	has	focused	on	the	drivers	of	small	firms	to	change	from	informal	structures	

to	a	more	organized	approach,	thereby	adopting	formal	processes	and	procedures.	Contributions	in	this	

field	 have	 been	made	by	Davila	 and	 Foster	 (2007).	Using	multi-method,	multi-case	 field	 research,	 the	

authors	examine	primarily	the	adoption	of	MCS.	They	find	that	adoption	decisions	are	associated	with	firm	

complexity	and	culture,	CEO	experience,	as	well	as	venture	capital	(VC)	financing	(Davila	&	Foster,	2007).	

Moreover,	they	are	able	to	oppose	the	“traditional	MCS	paradigm”	(Davila	&	Foster,	2009,	p.	1323),	which	

equates	formality	and	systems	as	bureaucracy	stifling	innovation	and	creativity.	Davila	and	Foster	(2009)	
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highlight	the	significant	role	MCS	play	in	early-stage,	entrepreneurial	companies	and	stress	the	positive	

relation	between	 the	 systems	and	 company	growth.	 They	 argue	 that	MCS	provide	 the	 start-up	with	 a	

structure	for	coordination	as	well	as	adaptation	to	an	ever-changing,	dynamic	environment.	In	their	eyes,	

MCS	is	the	dynamic	and	flexible	frame	that	helps	the	start-up	to	fulfill	its	growth	potential	(Davila	&	Foster,	

2009).	While	they	already	suggest	in	their	2007	study	that	the	adoption	of	operating	budgets	is	associated	

with	 company	 growth,	 proxied	 as	 an	 increase	 in	 the	 number	 of	 employees,	 Davila	 and	 Foster	 (2007)	

propose	the	relationship	between	the	adoption	of	MCS	and	company	performance	as	a	potential	future	

research	 topic.	We	 respond	 to	 this	 proposal	 with	 our	 research	 by	 investigating	 the	 influence	 of	MCS	

implementation	 in	 start-ups,	 thereby	 providing	 further	 empirical	 evidence	 against	 the	 perception	 that	

structure	and	control	represents	bureaucracy	and	thus	hinders	innovation	and	change.	

What	remains	unexplored	is	the	role	and	influence	of	the	founder’s	personality	on	MCS	implementation.	

More	 precisely,	 we	 investigate	 how	 the	 founder’s	 personality	 influences	 the	 degree	 of	 MCS	

implementation	 and	 the	 time-to-adoption	 of	 those	 systems.	 Moreover,	 we	 explore	 the	 association	

between	both	concepts	and	the	success	of	the	start-up.	In	order	to	close	the	identified	research	gap	as	

well	as	address	the	misconception	that	MCS	always	assimilate	bureaucracy,	the	following	four	research	

questions	(RQ)	are	developed:	

RQ	1:	 Is	there	an	association	between	the	founder’s	personality	and	start-up	success?	

RQ	2:	 Is	there	an	association	between	MCS	implementation	and	start-up	success?	

RQ	3:	 Is	there	an	association	between	the	founder’s	personality	and	MCS	implementation?	

RQ	4:		 Is	there	an	association	between	the	founder’s	personality	and	the	adoption	of	specific	MCS?	

These	RQ	lead	the	study	and	provide	guidance	in	order	to	conclude	from	the	attained	findings.	

 PURPOSE	AND	RELEVANCE	OF	THE	STUDY	

With	this	study,	we	integrate	management	accounting	with	ideas	from	entrepreneurship	as	well	as	theory	

from	the	psychology	literature.	Our	particular	interest	lies	within	the	role	the	founder	plays	in	shaping	the	

company.	By	 focusing	on	 the	 influence	of	 the	 founder’s	 personality	 on	 the	 implementation	of	 distinct	

systems	and	procedures,	as	well	as	relating	the	personality	and	the	implementation	to	the	success	of	the	

start-up,	we	aim	to	provide	a	contribution	to	the	research	of	what	comprises	a	successful	entrepreneur.	

Moreover,	 the	exploration	of	 those	factors	that	contribute	to	start-up	success	are	not	only	relevant	to	

entrepreneurs	themselves,	but	also	to	those	companies	or	institutions	sponsoring	the	development	and	

growth	of	start-ups.	Developing	a	framework	specific	to	the	role	of	the	founder	in	the	implementation	of	
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MCS	will	shed	some	light	on	unexplained	phenomena,	enrich	the	existing	literature,	as	well	as	provide	a	

basis	 for	 future	 research.	 Through	 this	 study,	 we	 aim	 to	 add	 to	 the	 development	 of	 an	 overarching,	

conceptual	 framework	 within	 the	 entrepreneurship	 literature,	 which	 still	 offers	 room	 for	 exploration.	

Furthermore,	Shane	and	Venkataraman	(2000)	remark	that	“[the]	absence	of	entrepreneurship	from	our	

collective	theories	of	markets,	firms,	organizations,	and	change	makes	our	understanding	of	the	business	

landscape	 incomplete"	 (p.	 219).	 As	 we	 will	 see	 in	 chapter	 2.2,	 this	 line	 of	 thought	 relates	 to	

entrepreneurship	as	a	central	driver	of	the	overall	market	movement.	

Moreover,	by	revealing	a	connection	between	adoption,	type	and	timing	of	MCS,	and	start-up	success,	our	

research	acts	as	empirical	evidence	for	the	requirement	to	introduce	formality	and	order	to	a	start-up.	

The	 interest	 in	 this	 research	 field	has	already	been	pointed	out	by	Davila	and	Foster	 (2005)	as	well	 as	

Sandino	 (2007),	 suggesting	 the	 association	of	MCS,	 particularly	 concerning	 the	 timing	 and	 intensity	 of	

adoption,	and	company	performance	to	be	potential	extension	of	their	research.	We	will	address	this	call	

and	add	to	Davila,	Foster	and	Jia’s	(2010)	study	 in	which	they	 investigate	the	relevance	of	MCS	for	the	

growth	 of	 start-ups.	 They	 stress	 that	 more	 attention	 should	 be	 paid	 to	 the	 role	 MCS	 play	 in	 those	

entrepreneurial	firms.	We	thus	argue	that	by	further	investigating	this	research	area,	we	can	develop	new	

insights	and	make	entrepreneurs	aware	of	the	need	to	implement	MCS	in	order	to	facilitate	growth.	With	

regards	 to	 the	conceptual	 level	of	our	research,	we	add	by	surveying	a	number	of	different	 industries,	

providing	a	more	comprehensive	picture	of	the	study	of	MCS.	Most	research	papers	have	placed	great	

emphasis	on	technology	or	biotechnology	firms	within	the	start-up	stage,	or	have	mainly	included	venture	

capital	(VC)	backed	firms	in	their	samples.	We	aim	to	widen	the	horizon	in	his	regard.	Collier	(2005)	reminds	

that	“the	impact	of	entrepreneurs	on	accounting	systems	and	the	unique	forms	of	control	they	exercise	

has	not	been	a	focus	of	study"	(p.	322).	In	2007,	Davila	and	Foster	point	to	the	potential	of	exploring	the	

role	of	 individuals	 in	building	the	MCS	portfolio,	however	no	such	research	has	been	undertaken	since.	

The	more	recent	literature	includes	a	study	by	Voss	and	Brettel	(2014),	who	examine	the	wider	relationship	

between	 control,	 using	 Human	 Resource	 Management	 (HRM)	 systems	 as	 a	 proxy,	 and	 company	

performance.	Davila	and	Foster	have	continued	their	research	on	start-up	companies	and	have	been	able	

to	provide	further	evidence	for	the	adoption	of	formal	control	on	company	success,	but	have	continued	

to	focus	on	other	aspects	such	as	the	valuation	of	MCS	in	their	2014	study	together	with	Jia	(Davila,	Foster	

&	Jia,	2014).	

Our	motivation	stems	not	only	from	our	personal	interest	within	this	area,	but	the	study	also	represents	a	

research	 field	of	great	 relevance.	Since	previous	 research	has	 left	 room	regarding	 the	 influence	of	 the	

founder’s	 personality,	 as	 well	 as	 few	 studies	 have	 examined	 MCS	 as	 potential	 drivers	 of	 company	

performance,	we	can	contribute	to	the	existing	literature	with	our	research.	Most	of	the	existing	literature	
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on	MCS	has	focused	on	the	adoption	and	evolution	of	formal	systems	and	procedures	within	existing	firms,	

or	studied	the	design	and	use	of	those.	

This	research	rests	upon	the	upper	echelons	theory,	which	states	that	the	demographic	characteristics	of	

the	organization’s	top	management	team	influence	organizational	outcomes	(Hambrick	&	Mason,	1984).	

Those	characteristics	include	past	experience,	values	and	personality	(Hambrick,	2007).	Since	they	form	

the	basis	for	personal	interpretation	of	situation	and	context,	they	consequently	affect	the	specific	choices	

made	by	individuals.	Hambrick	and	Mason	(1984)	argue	that	the	concept	of	demography	can	be	applied	

to	“the	organization’s	dominant	coalition”	(p.	202)	since	it	applies	to	the	organization	as	a	whole.	Since	

this	 “dominant	 coalition”	 (Hambrick	 &	Mason,	 1984,	 p.	 202)	 evidently	 comprises	 the	 founder	 of	 the	

company,	we	 apply	 the	 theory	 to	 our	 research.	We	 include	 in	 our	 interpretation	 of	 the	 theory	 those	

decisions	that	are	made	in	regards	to	the	implementation	and	design	of	MCS.	They	form	an	essential	part	

of	 the	 choices	 founders	make	 in	 respect	 to	 the	 organization	 of	 their	 firm	 and	 thus	 are	 regarded	 as	 a	

contributor	 to	 the	 success	 of	 the	 start-up.	 According	 to	 Alvareza	 and	 Busenitz	 (2001)	 “firm-specific	

resources	may	reflect	cognitive	differences	between	managers	 in	these	firms”	(p.	756).	Since	cognition	

relates	 to	 “the	mental	 processes	 of	 perception,	memory,	 judgment,	 and	 reasoning”	 (Dictionary,	 n.d.),	

Alvareza	and	Busenitz	(2001)	arguably	suggest	a	great	importance	of	the	personality	and	character	traits	

of	 the	 top	 coalition,	 which	 further	 validates	 this	 research	 topic.	 By	 arguing	 that	 the	 entrepreneur	 is	

composed	of	specific	character	traits,	Gartner	(1990)	therefore	suggests	the	relevance	of	the	personality	

in	the	study	of	entrepreneurship.	

So	far,	the	impact	of	environment	and	technology	on	organizational	structure,	as	well	as	the	relationship	

between	strategy	and	MCS	design,	have	been	studied	within	the	school	of	contingency-based	research.	

Within	this	line	of	research,	methods	or	theories	for	business	management	are	thought	to	be	dependent	

upon	the	environment	of	the	business	and	thus	not	universally	applicable	(Business	Dictionary,	2017).	The	

theory	predicts	that	“the	appropriate	design(s)	of	MCS	will	be	influenced	by	the	context	within	which	they	

operate”	 (Chenhall,	 2003,	 p.	 128).	 Since	 naturally,	 the	 founder	 plays	 a	 significant	 role	 in	 shaping	 and	

building	the	start-up,	“the	appropriate	design(s)	of	MCS”	(Chenhall,	2003,	p.	128)	will,	as	we	hypothesize,	

also	 depend	 on	 the	 founder	 himself.	 By	 examining	 the	 impact	 of	 the	 founder’s	 personality	 on	 MCS	

implementation	and	design,	we	will	be	able	to	also	enrich	the	existing	literature	within	the	contingency-

based	field,	adding	personality	as	another	contingency	factor.	
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 CLARIFICATION	OF	KEY	CONCEPTS		

For	clarification	purposes,	Management	Control	Systems	and	Entrepreneurship	are	defined.	

1.3.1 MANAGEMENT	CONTROL	SYSTEMS	

Our	 research	 rests	 upon	 the	 definition	 of	MCS	 put	 forward	 by	 Simons	 (1990):	 “management	 control	

systems	are	the	 formal,	 information-based	routines	and	procedures	managers	use	to	maintain	or	alter	

patterns	 in	organizational	activities’’	 (p.	5).	Thus,	the	term	comprises	not	only	accounting	and	financial	

systems	 and	 tools	 such	 as	 budgets,	 financial	 planning	 and	 evaluation	 systems,	 human	 resource	 (HR)	

systems	or	management	information	and	data	tools,	but	also	formal	processes	in	the	wider	sense.	These	

may	include	regular	meetings	as	well	as	forms	of	social	controls.	The	notion	of	control	hereby	refers	to	the	

means	of	restraining,	directing,	regulating	and	checking	of	people,	behavior	or	else,	which	can	be	achieved	

through	 the	 above	 named	MCS.	 This	 description	 already	 points	 to	 some	 of	 the	 negative	 associations	

people	hold	 in	regards	to	control.	However,	as	we	learn	 later	on,	and	as	the	previous	exemplary	 list	of	

systems	 and	 procedures	 indicates,	 most	 of	 those	 MCS	 offer	 value	 through	 their	 information	 and	

knowledge	sharing,	organizational	learning	capabilities,	as	well	as	through	their	ability	to	provide	structure	

for	the	coordination	of	resources.	

1.3.2 ENTREPRENEURSHIP	

As	defined	by	Stevenson	(as	cited	in	Eisenmann,	2013),	“entrepreneurship	is	the	pursuit	of	opportunity	

beyond	resources	controlled”	(p.	1).	Growth,	flexibility	and	innovation	are	traits	that	are	commonly	used	

to	describe	the	concept	of	entrepreneurship	(Backman,	1983;	Birch,	1987;	Drucker,	1985).	Both	suggest	

the	nature	of	entrepreneurs	as	being	business	leaders	and	innovators,	running	their	own	companies	rather	

than	being	formally	employed.	Stevenson’s	(2013)	approach	is	in	line	with	Brockhaus	(1980b)	who	argues	

that	the	term	entrepreneur	 is	defined	by	most	researchers	as	the	owner-manager	of	a	business.	While	

innovation	and	its	role	in	developing	the	market	economy	refer	to	the	modern	use	of	entrepreneurship,	

these	 ideas	have	already	been	proposed	by	Schumpeter	as	early	as	1934.	 In	his	work,	the	approach	to	

entrepreneurship	is	the	focus	on	the	outcome	of	entrepreneurial	activities.	In	our	research	however,	we	

concentrate	on	how	entrepreneurs	act	rather	than	examining	the	outcomes	of	their	actions.	

We	define	an	entrepreneur	as	the	owner-manager	of	an	early-stage	venture,	which	we	refer	to	as	a	start-

up.	 The	 terms	 entrepreneur	 and	 founder	 are	 used	 interchangeably,	 just	 as	 Franco,	 de	 Fátima	 Santos,	

Ramalho	and	Nunes	(2014)	do	in	their	study.	
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 DELIMITATIONS	

In	order	to	undertake	this	research	within	the	given	scope	and	time-frame,	we	have	made	the	following	

choices	 in	 regard	 to	 the	 literature	 we	 review,	 the	 design	 of	 this	 study	 as	 well	 as	 the	methodological	

procedures	used.	

While	our	research	rests	within	management	accounting,	only	those	areas	relevant	to	our	specific	study	

will	be	reviewed.	These	include	management	control	and	more	specifically	MCS.	Since	we	are	interested	

in	the	influence	of	the	founder,	we	include	start-up	companies	in	our	population,	where	the	founder	is	still	

actively	involved	in	the	running	and	management	of	the	company.	The	study	population	is	thus	limited	to	

entrepreneurial,	 early-stage	 companies.	 Furthermore,	 we	 only	 examine	 companies	 that	 have	 been	

founded	 since	 2007,	 and	 are	 thus	 no	more	 than	 10	 years	 of	 age.	 This	 decision	 is	 based	 on	 Nöll	 and	

Kollmann’s	 (2016)	 definition	 of	 a	 start-up.	 Therefore,	 both	 choices	 have	 an	 impact	 on	 sample	 size.	

Considering	the	restrictions	 in	terms	of	sample	population,	we	do	not	 include	the	start-up’s	country	of	

origin	 in	 our	 research.	While	 this	 could	 be	 used	 as	 a	 control	 variable	 to	 account	 for	 different	 cultural	

aspects	and	country-specific	considerations,	 the	sample	size	for	each	country	must	be	 large	enough	to	

achieve	 statistical	 representativeness.	Moreover,	we	do	not	 intend	 to	 study	each	MCS	 individually	but	

rather	look	at	the	influence	of	the	founder’s	personality	on	MCS	implementation	as	a	portfolio.	

Lastly,	 we	 focus	 on	 the	 concept	 of	 personality	 using	 the	 B5	 personality	 factors,	 which	 we	 review	

thoroughly.	Moreover,	we	only	 include	personality	theory	 in	relation	to	entrepreneurship	 in	this	study.	

These	choices	are	 founded	not	only	 in	our	particular	 interest,	but	also	 in	 the	availability	of	personality	

questionnaires	that	we	can	adopt	for	the	purpose	of	our	study.	

 STRUCTURE	OF	THE	STUDY	

This	 study	 is	 structured	 as	 follows:	 in	 chapter	 2,	 existing	 literature	 relevant	 to	 our	 study	 is	 reviewed,	

contrasted	and	 reflected.	Reflecting	 the	 research	questions	outlined	 in	 the	 introductory	chapter	1,	we	

derive	the	hypotheses	that	will	guide	our	empirical	work	 in	chapter	3.	Chapter	4	outlines	 the	research	

design	as	well	as	methodological	choices	made.	Considerations	regarding	the	reliability	and	validity	of	the	

findings	are	also	reflected.	Chapter	5	comprises	descriptive	statistics	of	the	research	variables,	as	well	as	

the	analysis	which	aims	at	producing	the	required	results	that	help	us	in	answering	the	research	questions.	

The	 findings	of	 this	 analysis	 are	described	 in	 chapter	6.	Chapter	7	discusses	 the	 findings	 in	depth	and	

relates	them	to	the	literature	reviewed.	Chapter	8	outlines	the	limitations	of	this	research.	We	conclude	

the	findings	of	this	Master’s	thesis	in	chapter	9,	and	propose	areas	for	future	research	in	chapter	10.	



	 14	

2 LITERATURE	REVIEW	

Three	 overarching	 areas	 of	 literature	 provide	 the	 foundation	 for	 this	 Master’s	 thesis:	 management	

accounting,	entrepreneurship	and	the	personality	of	the	entrepreneur.	This	chapter	is	structured	in	the	

following	 way:	 first,	 we	 provide	 background	 information	 to	 management	 accounting	 and	

entrepreneurship,	and	then	move	on	to	present	the	entrepreneurial	personality	in	sub-chapter	2.3.	Since	

our	research	combines	management	accounting	with	entrepreneurship,	we	also	review	existing	literature	

on	MCS	in	entrepreneurial	companies	in	chapter	2.4.		

While	reviewing	and	combining	all	existing	literature	fields,	we	explore	potential	research	gaps	and	provide	

a	valuable	theoretical	base	for	our	research	and	the	development	of	hypotheses.	

 MANAGEMENT	ACCOUNTING	

Modern	management	accounting	presents	the	frame	of	reference	for	the	study	of	management	control	

and	thus	MCS.	It	has	its	roots	in	the	beginning	of	the	19th	century	when	vertically	integrated,	multi-activity	

firms	 emerged,	 requiring	 the	 adoption	 of	 innovative	 accounting	 practices	 (Johnson,	 1975).	 By	 1910,	

DuPont	was	the	first	company	to	employ	all	modern	management	control	and	accounting	methods	that	

are	still	 in	place	 today	 (Johnson,	1975).	Since	 then,	various	 researchers	and	academics	have	dedicated	

their	work	to	this	research	field.	Anthony	(1965)	has	proposed	the	overarching	definition	of	management	

control	in	1965	as	“the	process	by	which	managers	ensure	that	resources	are	obtained	and	used	effectively	

and	efficiently	 in	 the	accomplishment	of	 the	organization’s	objectives”	 (p.	17).	He	clearly	distinguishes	

systems	and	processes,	defining	a	system	as	the	facilitator	of	a	process	(Anthony,	1965).	This	distinction	is	

also	 adopted	 in	 our	 understanding	 of	 MCS,	 including	 both	 systems	 and	 tools,	 and	 procedures	 and	

processes.	There	are	three	relevant	theories	that	provide	a	framework	for	the	study	of	MCS:	agency	theory	

(Jensen	&	Meckling,	1976;	Ross,	1973),	general	systems	theory	(GST)	(Bertalanffy,	1951;	Boulding,	1956)	

and	contingency	theory	(Chenhall,	2003;	Fisher,	1995;	Otley,	1980,	1990,	2016;	Merchant	&	van	der	Stede,	

2012).	

The	need	for	control,	or	management	control	specifically,	is	elucidated	in	agency	theory.	Agency	theory	

aims	at	detecting	and	mitigating	agency	problems,	which	may	arise	in	situations	where	the	division	of	labor	

is	 in	place,	and	goals	and	motivations	of	 two	or	more	parties	diverge	 (Jensen	&	Meckling,	1976;	Ross,	

1973).	Two	stakeholders	generally	play	a	role	in	agency	theory:	the	principal,	who	delegates	the	work,	and	

the	agent,	who	is	hired	by	the	principal	and	assumed	to	carry	out	that	work	in	the	principal’s	best	interest	

(Jensen	&	Meckling,	1976).	 Issues	 in	 this	 relationship	are	 commonly	 referred	 to	as	 the	principal-agent	
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problem	 (Eisenhardt,	 1989).	Not	 only	 are	 conflicting	 goals	 a	 problem	 in	 this	 relationship,	 but	 also	 the	

difficulty	in	observing	the	agent’s	actions	and	assessing	whether	they	act	truthfully	(Jensen	&	Meckling,	

1976).	 Asymmetric	 information	 exists	 in	 those	 situations,	where	 the	 agent	 holds	 superior	 information	

(Zimmerman,	2011).	Combined	with	the	difficulty	of	assessing	whether	the	agent	acts	in	the	principal’s	

best	interest,	the	principal-agent-problem	arises.	A	problem	that	adds	to	this	dilemma,	especially	in	regard	

to	entrepreneurial	companies,	 is	the	difference	in	the	risk-bearing	cost	between	the	employee	(agent),	

and	the	founder	(principal).	In	contrast	to	the	employee,	whose	job	is	at	risk,	the	founder	usually	also	risks	

losing	 a	 considerable	 financial	 investment	 made	 in	 founding	 the	 company.	 In	 order	 to	 mitigate	 this	

problem,	information	or	control	systems,	as	well	as	incentive	schemes	or	other	more	informal	systems	can	

be	 adopted.	 The	 subsequent	 section	 outlines	 the	 concept	 of	 organizational	 control	 and	 MCS,	 and	

introduces	the	idea	that	both	can	be	implemented	as	a	response	to	the	agency	problem.	

Chenhall	(2003)	differentiates	the	terms	management	accounting	from	management	accounting	system,	

MCS	 and	 organizational	 control.	While	 the	 latter	 terms	 are	 often	 used	 interchangeably,	management	

accounting	 is	“a	collection	of	practices	such	as	budgeting	or	product	costing”	 (Chenhall,	2003,	p.	129).	

Management	 accounting	 systems	 in	 turn	 refer	 to	 the	 “systematic	 use	 of	 management	 accounting	 to	

achieve	some	goal”	(p.	129).	MCS	is	the	generic	term	which	contains	management	accounting	system	and	

further	controls	such	as	clan	controls	which	are	especially	present	in	small	companies	and	human	resource	

controls.	Organizational	control	refers	to	activity	and	process	control	such	as	just-in-time	management	or	

quality	control	(Chenhall,	2003).	MCS,	as	part	of	the	wider	management	accounting	literature,	have	been	

studied	 since	 the	 1970’s	 (Ouchi,	 1979).	 In	 the	 1970’s,	 the	 focus	 was	 primarily	 on	 informal	 controls,	

including	social	and	cultural	forms	(Ouchi,	1979;	Hofstede,	1981),	while	in	the	following	decade,	a	more	

formal,	system-based	approach	was	developed	(Otley,	1999;	Simons,	1995;	Merchant,	1998;	Ferreira	&	

Otley,	2005).	

This	 approach	 lies	within	 the	GST	 (Bertalanffy,	 1951;	 Boulding,	 1956).	 The	 theory	 originates	 from	 the	

science-school,	 but	 due	 to	 its	 transdisciplinary	 nature,	 it	 has	 provided	 a	 common	 framework,	 and	

continues	to	do	so,	for	various	other	disciplines	(Currie	&	Galliers,	1999).	GST	moves	the	focus	from	the	

system’s	function	to	the	system’s	structure	(Business	Dictionary	(2017a).	As	Checkland	(in	Currie	&	Galliers,	

1999)	argues,	system	thinking	provides	a	meta-language,	which	can	be	applied	to	study	various	different	

problems.	 Among	 others,	 GST	 can	 thus	 be	 applied	 to	 management	 and	 more	 specifically	 provides	 a	

framework	of	analysis	for	management	control	theory.	As	Boulding	(1956)	argues,	“general	systems	theory	

is	the	skeleton	of	science”	(p.	208)	that	provides	a	framework	to	study	and	develop	knowledge	in	an	orderly	

and	coherent	manner.	Johnson,	Kast	and	Rosenzweig	(1984)	develop	GST	further,	by	applying	it	specifically	

to	the	management	context.	For	them,	the	approach	provides	a	valuable	framework,	that	enables	a	view	
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of	“the	integrated	whole”	(p.	367),	thus	enabling	the	researcher	to	see	the	bigger	picture	(Johnson	et	al.,	

1984).	Accordingly,	GST	can	be	described	as	a	theoretical	 framework	that	enables	general	or	empirical	

relationships	 to	 be	 described	 (Johnson	 et	 al.,	 1984).	 The	 value	 of	 the	 theory	may	 be	 concluded	with	

Aristoteles,	who	famously	stated:	“the	whole	is	more	than	the	sum	of	its	parts”.	We	apply	this	theory	by	

hypothesizing	that	company	success	is	enhanced	through	a	more	intense	adoption	of	MCS.	Arguably,	it	is	

not	the	individual	MCS	that	adds	value,	but	rather	the	combination	of	several	systems.	As	we	will	see	in	

the	following	section	on	MCS,	this	assumption	is	confirmed	by	scholars	such	as	Simons	(1995).	

As	Simons	(1995)	defines,	MCS	are	“the	formal,	information-based	routines	and	procedures	managers	use	

to	 maintain	 or	 alter	 patterns	 in	 organizational	 activities’’	 (p.	 5),	 placing	 the	 focus	 directly	 on	 the	

informational	aspects	of	MCS.	Thus,	for	Simons	the	term	comprises	not	only	formal	systems	and	tools,	but	

also	formal	processes	and	procedures	in	the	wider	sense.	Since	those	informational	systems	also	direct	for	

goal-orientated	behavior,	they	can	be	defined	as	control	systems.	In	his	definition	of	MCS,	Simons	(1995)	

stresses	the	role	those	systems,	routines	and	procedures	play,	not	only	in	strategy	implementation	but	

also	formulation.	In	1995,	Simons	sets	out	the	four	Levers	of	Control,	which	comprise	MCS:		

1. Belief	systems	(inspire	and	direct)	

2. Boundary	systems	(limit	behavior)	

3. Diagnostic	control	systems	(motivate,	monitor	and	reward)	

4. Interactive	control	systems	(learning,	innovation).	

In	his	view,	those	systems	should	be	implemented	in	a	balanced	manner,	in	order	to	provide	most	value	

(Simons,	1995).	This	is	also	in	line	with	the	idea	of	GST.	The	theory	suggests	that	it	is	the	combination	of	

systems	and	procedures	which	results	in	the	most	effective	outcome.	In	this	thesis,	we	use	Simons’	(1995)	

definition	of	MCS.	It	is	the	most	detailed	definition,	which	is	also	used	in	our	reference	paper	by	Davila	and	

Foster	(2007).	

Referring	back	to	Anthony’s	(1965)	concept	of	management	control,	which	combines	both	planning	and	

control,	the	relevance	of	the	GST	may	again	be	confirmed.	In	order	to	(effectively)	practice	management	

control,	both,	planning	and	control	mechanisms,	systems	and	processes	should	be	in	place.	This	implies	

that	they	should	be	used	in	an	integrated	manner.	In	this	sense,	the	value	of	management	control	arguably	

is	greater	than	that	of	planning	or	control	alone.	If	plans	are	not	controlled	for,	their	outcome	may	deviate,	

which	reduces	the	purpose	of	the	plan	in	the	first	place.	Conversely,	one	can	control	for	many	things,	but	

if	there	is	no	plan,	the	basis	for	comparison	is	missing	and	the	control	measurement	not	effective.	While	

both	Anthony	(1965)	and	Simons	(1995)	describe	management	control	and	MCS	as	internally	orientated,	

Merchant	and	van	der	Stede	(2012)	point	to	the	externally-focused	role	of	MCS.	According	to	the	scholars,	
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MCS	play	a	crucial	role	in	preventing	fraud,	errors,	financial	losses	or	reputational	damage	(Merchant	&	

van	der	 Stede,	 2012).	 The	 scholars	 argue	 that	 a	 good	MCS	design	may	 influence	and	direct	 employee	

behavior	in	a	way	that	organizational	goals	can	be	achieved.	If	all	employees	continually	worked	towards	

the	goals	of	 the	organization	as	 a	whole,	no	MCS	would	be	needed,	 and	organizational	 control	would	

become	redundant.	Since	this	is	highly	unlikely	as	agency	theory	predicts,	MCS	are	an	important	tool	to	

guide	employees	in	the	desired	direction.	Merchant	and	van	der	Stede	(2012)	also	take	on	the	system-

based	approach	in	their	definition	of	MCS,	describing	MCS	as	“the	collection	of	control	mechanisms”	(p.	

16).	Thus,	only	the	combination	and	integration	of	many	different	systems	and	procedures	will	make	up	a	

‘good	MCS’	portfolio,	highlighting	the	distinct	value	of	the	system	as	a	whole	in	comparison	to	its	individual	

parts.	

Strategic	planning	has	been	equated	with	strategy	formulation,	while	management	control	has	been	used	

to	refer	to	strategy	implementation	(Andrews,	1980)	or	execution	(Merchant	&	van	der	Stede,	2012).	In	

his	1990	research,	Simons	however	highlights,	through	its	ability	to	empower	learning	in	the	organization,	

the	significance	of	MCS	 in	 strategy	 formulation,	and	 thereby	suggests	 the	 interrelatedness	of	 strategic	

planning	and	management	control.	The	simulation	of	organizational	learning	as	well	as	the	creation	of	new	

ideas	and	strategies	is	achieved	through	interactive	control	systems,	the	last	lever	of	Simons’	(1995)	four	

Levers	of	Control.	He	argues	that	in	order	to	achieve	a	successful	and	effective	implementation	of	strategy	

all	 four	 levers	are	required	(Simons,	1995).	The	ability	of	MCS	to	code	organizational	 learning	and	thus	

enable	managers	 to	 focus	on	higher	value-creating	 tasks	was	already	pointed	out	by	Levitt	and	March	

(1988)	some	years	before.	From	the	above	we	infer	the	importance	of	MCS	for	the	strategic	set-up	of	a	

business,	especially	one	that	seeks	growth.	

The	 third	 theory	 that	 provides	 a	 framework	 for	 the	 study	 of	 MCS	 is	 contingency	 theory.	 The	 theory	

suggests	that	there	is	no	universally	applicable	solution	to	all	problems	(Otley,	1980).	Otley	(1980)	applies	

this	thinking	to	the	business	context	and	states	that	“there	is	no	universally	appropriate	accounting	system	

which	applies	equally	to	all	organizations	in	all	circumstances”	(p.	413),	but	rather	that	the	appropriate	

design	depends	on	the	particular	circumstances	of	the	individual	business.	This	is	also	argued	by	Dermer	

(1977),	 who	 specifically	 refers	 to	 the	 situational	 dependence	 of	 planning	 and	 control	 systems.	 The	

development	of	 the	 theory	 stems	 from	 the	 conflicting	 results	 that	 studies	on	 the	 conceptualization	of	

accounting	and	control	systems	have	suggested.	Otley	(1980)	proposes	three	main	factors	that	explain	

those	situational	differences:	the	environment,	technology	and	organizational	structure.	These	factors	are	

referred	to	as	contingent	variables.	Furthermore,	Chenhall	(2003)	adds	company	size	and	strategy,	as	well	

as	the	national	culture	as	other	contingency	factors.	He	takes	each	of	these	contingency-based	ideas	and	

relates	them	to	MCS	in	order	to	understand	MCS	design.	This	Master’s	thesis	further	adds	to	contingency	
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thinking	 by	 applying	 the	 contingency-based	 approach	 to	 the	MCS	 design.	We	 seek	 to	 prove	 that	 the	

founder	of	the	start-up	also	represents	a	contingency	factor	in	the	MCS	choices	made.	This	is	validated	by	

Chenhall	 (2003)	 who	 points	 to	 the	 relevance	 of	 psychology	 in	 the	 understanding	 of	MCS	 design	 and	

effectiveness.	 He	 further	 suggests	 that	 the	 individual’s	 personality	 can	 indeed	 be	 included	 in	 the	

contingency-based	framework.	Chenhall’s	 (2003)	approach	has	already	been	taken	on	by	Fisher	 (1996)	

who	studies	the	locus	of	control	of	individuals	in	trying	to	explain	the	usefulness	of	MCS.	We	take	up	this	

line	of	thought	in	chapter	2.3,	Personality	of	the	Entrepreneur.	

 ENTREPRENEURSHIP		

There	are	a	number	of	diverging	definitions	of	entrepreneurship,	 since	various	scholars	 formulate	their	

definitions	 based	 upon	 different	 assumptions.	 Central	 to	 the	 concept	 of	 entrepreneurship	 is	 the	

entrepreneur,	the	owner-manager	of	a	business	(Brockhaus,	1980b).	The	studies	of	entrepreneurship	can	

be	 divided	 into	 three	 categories,	 dealing	 with	 the	 questions:	 (1)	 what	 are	 the	 outcomes	 when	

entrepreneurs	 act,	 (2)	why	 do	 they	 act,	 and	 (3)	how	 do	 they	 act	 (Stevenson	&	 Jarillo,	 2007).	 The	 first	

category	focuses	on	the	results	of	entrepreneurial	actions.	The	second	category	examines	the	psychology	

and	sociology	of	the	entrepreneur.	It	deals	with	questions	as	follows:	why	are	entrepreneurs	doing	what	

they	 do?	 What	 are	 their	 motivations,	 goals	 and	 values?	 The	 third	 research	 group	 encompasses	 the	

management	style	of	entrepreneurs	and	the	question	how	entrepreneurs	behave	to	achieve	their	goals	

(Stevenson	&	Jarillo,	2007).		

The	question	of	what	are	the	outcomes	when	entrepreneurs	act	is	regarded	first.	Literature	concerning	

the	results	of	entrepreneurial	acts	is	dominantly	written	by	economists.	The	“net	effect	upon	the	general	

economic	system	of	the	action	of	the	entrepreneur”	(Stevenson	&	Jarillo,	2007,	p.	157)	and	the	role	the	

entrepreneur	plays	in	the	market	system	are	central	topics	concerning	the	definition	of	entrepreneurship	

for	scholars	of	the	first	category.	Some	scholars	base	their	research	on	the	assumption	that	the	concept	

of	entrepreneurship	is	described	as	an	equilibrium	phenomenon	(Khilstrom	&	Laffont,	1979;	McClelland,	

1961).	Equilibrium	theories	portrait	market	economies	where	there	is	no	incentive	to	change	the	current	

state	 since	 the	 current	 level	 of	 price	 and	 quantity	 is	 satisfactory	 (Pearce,	 1992).	 Schumpeter	 (1934)	

disagrees	 with	 the	 aforementioned	 scholars	 and	 their	 assumption	 of	 equilibrium	 and	 considers	

entrepreneurship	 as	 disruption	 of	 the	 market	 equilibrium	 or	 ‘circular	 flow’.	 He	 implies	 that	

entrepreneurship	 is	 the	 process	 how	 the	whole	 economy	 develops	 and	moves	 forward.	 According	 to	

Schumpeter	(1934),	 the	disruption	of	the	market	equilibrium	is	the	central	driver	and	the	enterprise	 is	

responsible	for	developing	the	changes	directed	by	the	individual	–	the	entrepreneur	(Schumpeter,	1934).	
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Some	 of	 this	 disruption	 is	 caused	 by	 innovation	 –	 a	 central	 characteristic	 of	 the	 concept	 of	

entrepreneurship	(Schumpeter,	1934).	Kirzner	(1985)	calls	for	the	need	of	a	disequilibrium	assumption	in	

the	entrepreneurship	research,	reasoning	that	while	entrepreneurship	exists,	the	equilibrium	in	market	

economies	is	not	fully	realized.	

Also,	Eckhardt	and	Shane	(2003)	support	the	disequilibrium	assumption	and	show	in	their	paper	that	the	

four	 necessary	 equilibrium	 assumptions	 cannot	 be	 held	 in	 regard	 to	 entrepreneurship.	 The	 first	

assumption	states	that	existing	prices	should	communicate	all	necessary	information	to	allocate	resources	

(Hayek,	1945).	This	assumption	cannot	hold	because	prices	do	not	represent	information	regarding	how	a	

novel	 technology	would	change	future	demand	or	upcoming	production	costs.	The	second	assumption	

specifies	that	all	future	data	and	prospects	of	participants	can	be	concentrated	to	current	price	bids	for	

resources	(Arrow,	1974).	This	entails	that	future	markets	must	exist	for	all	goods	and	services,	which	is	

failing	in	creative	acts	because	of	moral	hazard2	or	adverse	selection3	problems	(Eckhardt	&	Shane,	2003).	

Furthermore,	 entrepreneurs	 cannot	 base	 decisions	 on	 information	 that	 is	 essentially	 unknown	 in	 the	

present	 state	 (Simons,	1955).	 The	 third	assumption	 states	 that	 “all	 decisions	are	optimizing	decisions”	

(Eckhardt	&	Shane,	2003,	p.	335).	If	all	information	would	be	given	in	order	to	make	a	decision	and	hence	

optimize	 it,	decision-making	would	be	a	mechanical	process,	using	mathematical	rules	 for	optimization	

(Casson,	1982).	In	the	entrepreneurial	environment	decisions	are	not	necessarily	made	through	optimizing	

resource	allocation	within	given	constraints	but	rather	a	creative	process	with	constraints	imposed	by	the	

founder	himself	(Eckhardt	&	Shane,	2003).	The	fourth	and	last	assumption	is	that	prices	always	precisely	

allocate	 productive	 resources	 (Eckhardt	 &	 Shane,	 2003).	 Equilibrium	 theories	 disregard	 momentary	

disruption	 in	price	movements	which	allows	 for	buying	or	 selling	opportunities	based	on	beliefs	about	

profit	 prospects	 of	 novel	 combinations	 or	 in	 response	 to	 judgment	 errors	 of	 other	 participants	 in	 the	

economy.	In	an	equilibrium	state,	prices	move	in	response	to	variations	in	supply	and	demand.	In	reality,	

this	only	occurs	once	a	handful	of	entrepreneurs,	who	know	about	the	cause,	realize	this	disequilibrium	

situation	and	purchase	resources	in	response	to	beliefs	and	profit	opportunities	(Eckhardt	&	Shane,	2003).	

Furthermore,	Schneider,	Teske	and	Mintrom	(2011)	argue	that	the	entrepreneur’s	goal	is	change,	hence	

founders	are	dissatisfied	with	the	current	situation	and	do	not	rest	in	an	equilibrium	state.	Characteristics	

often	 associated	with	 entrepreneurship	 include	 innovation,	 growth	 and	 flexibility	 (Stevenson	&	 Jarillo,	

1990),	all	suggesting	movement	and	change.	

																																																													
2	Moral	hazard	portrays	the	issue	that	individuals	take	more	risk	if	they	do	not	bear	the	costs	for	this	risk	(Hendrikse,	2003).	
3	Adverse	selection	results	from	the	situation	where	buyer	and	seller	hold	different	information	about	the	quality	of	a	product	
(Hendrikse,	2003).	
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Since	entrepreneurship	can	be	regarded	as	the	driver	of	the	overall	market	movement,	it	is	obvious	that	

this	research	area	needs	to	be	exhausted	further	in	order	to	understand	how	this	movement	is	evolving	

and	how	it	can	be	encouraged.	This	is	done	by	the	second	research	category,	which	pays	attention	to	the	

cause	 of	 entrepreneurial	 behavior	 and	 where	 it	 comes	 from.	 It	 deals	 with	 the	 questions	 of	 why	

entrepreneurs	act	as	they	do.	In	this	Master’s	thesis,	we	focus	particularly	on	this	research	category	and	

present	more	existing	literature	on	that	topic	in	subchapter	2.3.	

The	concept	of	personality	is	applied	to	the	entrepreneur	in	order	to	provide	a	framework	for	analysis.	

Personality	characterization	dates	back	to	1961,	when	McClelland	(1961)	developed	his	theory	about	the	

need	for	achievement.	Along	with	the	need	for	achievement,	the	following	four	characteristics	are	widely	

regarded	 as	 the	 ‘hallmarks	 of	 the	 entrepreneurial	 personality’:	 locus	 of	 control,	 risk-taking	 propensity,	

tolerance	 of	 ambiguity,	 and	 type	 A	 personality	 (Hornaday	&	 Bunker,	 1970;	 Hornaday	&	 Aboud,	 1971;	

Mescon	&	Montanari,	1981;	Sexton	&	Bowman,	1984;	Begley	&	Boyd,	1987;	Shaver	&	Scott,	1991).	All	

describe	 personality	 in	 general,	 but	 in	 their	 development	 focus	 specifically	 on	 the	 entrepreneurial	

personality.	Begley	and	Boyd	(1987)	argue	that	only	three	of	the	five	dimensions,	need	for	achievement,	

risk-taking	 propensity	 and	 tolerance	 of	 ambiguity,	 are	 significantly	 higher	 for	 founders	 than	 for	 non-

founders,	while	McClelland	(1961)	 finds	only	need	for	achievement	to	predict	entrepreneurial	success.	

One	of	the	widely-obtained	findings	includes	that	successful	entrepreneurs	have	a	more	internal	locus	of	

control	 (Brockhaus,	 1980a).	 Begley	 and	Boyd	 (1986)	 agree	 and	 add	 a	 high	 need	 for	 achievement	 as	 a	

characteristic	of	a	successful.	The	third	characteristic,	which	seems	to	be	widely	spread	around	successful	

entrepreneurs,	 is	a	high	risk-taking	propensity	 (Brockhaus	&	Horwitz,	1986;	Hull,	Bosley	&	Udell,	1980;	

Timmons,	Smollen	&	Dingee,	1985).	The	inconsistency	of	findings	might	be	caused	by	the	differences	in	

conceptual	and	methodological	set-up	among	the	studies	(Ginsberg	&	Buchholtz,	1989;	Shane	et	al.,	2003).	

The	prior	stream	of	research	has	either	(1)	used	altered	operationalization	of	the	same	concept,	or	(2)	

used	 measurements	 which	 did	 not	 fulfill	 the	 requirements	 for	 validity	 and	 reliability	 (Johnson,	 1990;	

Gartner,	 1989).	 A	 third	 possible	 explanation	 (3)	 is	 that	 the	 researchers	 used	 a	 faulty	 approach	 of	

situationally	based	measures	for	personality	traits	such	as	risk	propensity	(Gasse,	1982)	or	(4)	neglected	

the	necessity	to	test	their	variables	for	unidimensionality	or	multidimensionality	(Shaver	&	Scott,	1991).	A	

more	detailed	description	of	the	‘hallmarks	of	the	entrepreneurial	personality’	can	be	found	in	sub-chapter	

2.3,	Personality	of	The	Founder.	

The	 shift	 in	 the	 definition	 away	 from	 the	 entrepreneurial	 personality	 becomes	 more	 apparent	 after	

Gartner	 (1990)	 and	 Carroll	 and	Mosakowski	 (1987)	 publish	 their	 research	 in	 this	 field.	 Gartner	 (1990)	

stresses	 that	 this	 person-centric	 approach	 turns	 out	 to	 be	 rather	 unsuccessful	 in	 defining	

entrepreneurship.	This	statement	is	based	on	the	fact	that	entrepreneurial	activity	appears	in	episodes,	
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whereas	 personality	 is	 a	 constant	 trait,	making	 personality	 unlikely	 to	 explain	 the	 episodic	 concept	 of	

entrepreneurship	(Carroll	&	Mosakowski,	1987).	Another	aspect	Gartner	(1990)	examines	in	his	study	is	

the	characterization	of	the	underlying	meanings	of	researchers	within	entrepreneurship	and	the	users	of	

the	concept.	In	his	study,	Gartner	(1990)	uses	a	series	of	three	questionnaires	to	narrow	down	the	most	

common	themes	around	entrepreneurship	and	build	a	consensus	for	its	definition.	Aiming	at	developing	

a	 consistent	and	overarching	definition	of	entrepreneurship,	Gartner	 (1990)	 consults	business	 leaders,	

leading	academic	researchers	in	the	field	as	well	as	politicians.	The	following	eight	themes	emerge:	

1. The	entrepreneur	–	involving	individuals	with	specific	character	traits	and	capacities	

2. Innovation	–	producing	something	new	

3. Organization	creation	–	behavior	around	creating	organizations	

4. Creating	value	

5. Profit	or	nonprofit	–	is	entrepreneurship	limited	to	profit-making	organizations?	

6. Growth	–	as	a	characteristic	for	defining	entrepreneurship	

7. Uniqueness	

8. The	owner/manager	–	entrepreneurship	comprises	personalities	who	take	over	this	role.	

Since	the	research	could	not	be	concluded	with	a	single	agreed-upon	definition	of	entrepreneurship,	the	

concept	is	left	insufficiently	explored.	Several	scholars	come	to	disagree	with	Gartner’s	1990	research.	In	

contrast	to	Gartner	(1990),	Venkataraman	(1997)	and	Stevenson	(1983),	for	example,	base	their	definition	

of	 entrepreneurship	 upon	 opportunity.	 Venkataraman	 (1997)	 bases	 his	 definition	 specifically	 on	 the	

discovery,	evaluation	and	exploitation	of	opportunities	to	generate	future	goods	and	services.	Stevenson	

(1983)	also	defines	entrepreneurial	management	as	a	set	of	opportunity-based	management	practices,	

which	 ensures	 the	 vitality	 of	 the	 entrepreneurial	 company	 and	 supports	 value	 creation	 in	 society	 and	

within	the	company	itself.	Brown,	Davidsson	and	Wiklund	(2001)	criticize	the	lack	of	empirical	tools	used	

in	 Stevenson’s	 study	 and	 dedicate	 a	 new	 research	 by	 describing	 a	 new	 instrument	 in	 order	 to	

operationalize	Stevenson’s	conceptualization.	They	confirm	Stevenson’s	theoretical	reasoning	and	identify	

six	 sub-dimensions	 of	 entrepreneurship:	 strategic	 orientation,	 resource	 orientation,	 management	

structure,	rewards	philosophy,	growth	orientation	and	entrepreneurial	culture	(Brown	et	al.,	2001).	

A	 more	 recent	 definition	 of	 entrepreneurship	 includes	 “the	 pursuit	 of	 opportunity	 beyond	 resources	

controlled”	(Eisenmann,	2013,	p.	1).	Separately	focusing	on	each	word	in	this	sentence,	pursuit	is	directed	

towards	the	act	of	trying	to	achieve	a	plan,	activity,	or	situation	(Cambridge	Dictionary,	2017).	The	key	is	

to	 present	 noticeable	 progress	 in	 order	 to	 attract	 investors	 (Eisenmann,	 2013).	 The	 second	 word,	

opportunity,	implies	an	offering	to	something	novel	to	the	entrepreneur.	The	last	part	of	the	definition	–	
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beyond	resources	controlled	–	focuses	on	the	constraints	of	these	offerings	(Eisenmann,	2013).	Financial	

capital	as	well	as	human	capital	is	scarce	especially	at	the	beginning	of	founding	a	business.	In	this	sense,	

Eisenmann	 (2013)	 moves	 away	 from	 a	 personality	 approach	 to	 studying	 entrepreneurship,	 and	

concentrates	on	what	entrepreneurs	do.	This	is	consistent	with	the	first	research	group,	as	suggested	by	

Stevenson	and	Jarillo	(2007).	

After	having	analyzed	the	causes	and	effects	of	entrepreneurial	actions,	the	focus	is	directed	to	the	third	

research	category,	comprising	the	question	of	how	entrepreneurs	act.	This	includes	literature	on	how	to	

found	and	organize	an	entrepreneurial	business.	Blank	(2012)	publishes	a	startup	owner’s	manual	on	how	

to	build	 a	 great	 company,	 and	Mintzberg	 and	McHugh	 (1985)	 describe	 in	 their	 research	how	 strategy	

formation	 can	 be	 accomplished	 with	 respect	 to	 the	 entrepreneurial	 company.	 Furthermore,	 research	

which	focuses	on	the	different	life	cycles	of	the	company	and	how	the	entrepreneur	should	act	in	each	

respective	phase	(Gray	&	Ariss,	1985;	Scott	&	Bruce,	1987;	Quinn	&	Cameron,	1983),	helps	to	answer	the	

third	 question:	 how	 do	 entrepreneurs	 act?	 Scott	 and	 Bruce	 (1987)	 describe	 five	 stages,	 which	 small	

businesses	pass	through.	The	stages	are	presented	in	Figure	1	and	described	subsequently.	

FIGURE	1:	STAGES	OF	GROWTH	

	

Source:	Own	creation	based	on	Scott	and	Bruce	(1987)	

The	first	stage	includes	“developing	a	commercially	acceptable	product	and	establishing	a	place	for	it	in	

the	market-place”	(Scott	&	Bruce,	1987,	p.	49).	Entrepreneurial	companies	in	stage	two	are	involved	with	

looking	 for	 suitable	 financing	options	outside	 the	owner’s	 sources.	Stage	 three	 incorporates	creating	a	

formal	 organizational	 structure	 and	 achieving	 profitability.	 Basic	 accounting	 systems	 should	 be	

implemented	 by	 that	 time,	 as	 suggested	 by	 Scott	 and	 Bruce	 (1987),	 Churchill	 and	 Lewis	 (1983)	 and	

Flamholtz	and	Randle	(2000).	In	the	expansion	stage	the	focus	is	set	on	budgetary	controls	and	regular	

management	 reports	 as	 well	 as	 on	 decentralized	 authority.	 Start-ups	 in	 the	 last	 stage	 seek	 to	 raise	
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productivity	by	discovering	new	growth	opportunities	and	expense	controls.	The	profits	should	be	steady	

and	the	possibility	of	take-over	from	other	companies	is	present	(Flamholtz	&	Randle,	2000).		

As	 Zahra,	 Jennings	&	Kuratko	 (1999)	mention,	 there	 is	 also	 another	distinct	 area	of	 entrepreneurship,	

which	focuses	on	the	firm-	rather	than	the	person-level.	This	research	area	suggests	that	also	activities	of	

existing	firms	can	be	described	as	entrepreneurial.	Here,	the	term	entrepreneurship	is	removed	from	the	

age	or	growth	stage	of	the	company,	and	applied	to	the	kind	of	activity	undertaken.	This	literature	stream	

is	not	taken	up	here,	since	this	study	focuses	on	entrepreneurial	companies	specifically.	Although	the	first	

research	category	 is	 interesting	and	of	 importance	to	the	economy	as	a	whole,	 the	required	scope	 lies	

beyond	the	capabilities	of	this	Master’s	thesis.	However,	while	basing	our	research	on	the	second	and	third	

research	area	of	entrepreneurship	(Stevenson	&	Jarillo,	2007),	we	aim	to	contribute	to	both	in	our	study.	

Exploring	 the	 founder’s	 personality	 in	 relation	 to	 the	 specific	management	 style	 of	 the	 entrepreneur,	

further	empirical	observations	and	findings	in	this	field	can	be	provided.	

 PERSONALITY	OF	THE	ENTREPRENEUR	

Over	 the	 past	 decades,	 there	 have	 been	 a	 number	 of	 scholars	who	have	 undertaken	 research	 on	 the	

entrepreneurial	 personality.	 Those	 scholars	 can	 be	 divided	 into	 two	 groups:	 one	 that	 uses	 traits	 or	

attributes	 to	 describe	 personality,	 and	 one	 that	 describes	 personality	 based	 on	 five	 factors.	 The	 two	

notions	are	explained	and	reviewed	in	subchapters	2.3.1	and	2.3.2.	

2.3.1 PERSONALITY	TRAITS	

In	 the	 1960’s,	McClelland	 (1961)	 and	Collins	 and	Moore	 (1964)	were	 some	of	 the	 first	 researchers	 to	

empirically	 study	 the	 personality	 of	 an	 entrepreneur.	 Their	 studies	 combine	 entrepreneurship	 with	

personality,	advancing	the	psychological	approach	to	entrepreneurship.	

As	mentioned	in	chapter	2.2,	Clark	and	Lowell	(1953)	propose	the	need	for	achievement	as	a	significant	

trait	for	someone	starting	a	new	venture.	High	achievers	are	characterized	by	a	tendency	to	set	challenging	

goals,	combined	with	a	continuous	self-assessment	of	their	performance,	which	they	unfailingly	strive	to	

improve	(Begley	&	Boyd,	1987;	McClelland,	1961).	Korunka,	Frank,	Lueger,	and	Mugler	(2003)	find	a	high	

need	 for	 achievement	 to	 be	 positively	 related	 to	 a	 successful	 entrepreneur.	 In	 1966,	 Rotter	 identifies	

another	trait	typically	associated	with	entrepreneurs	–	the	internal	locus	of	control.	Individuals	who	value	

their	own	behavior	and	outcomes	over	 luck,	destiny	or	other	external	 forces	are	described	 to	hold	an	

internal,	as	oppose	to	external,	locus	of	control	(Rotter,	1966).	Brockhaus	(1980a)	finds	that	an	internal	

locus	of	control	is	associated	with	a	greater	degree	of	self-confidence	and	belief	of	one	owns	actions.	Thus,	
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he	 infers	a	positive	correlation	between	an	entrepreneur	with	an	 internal	 locus	of	control	and	venture	

survival,	 which	 is	 confirmed	 by	 Korunka	 et	 al.	 (2003).	 Hornaday	 and	 Aboud’s	 (1971)	 study	 measures	

numerous	personality	characteristics	additionally	to	the	‘hallmarks	of	entrepreneurial	personality’	such	as	

autonomy,	 aggression,	 and	 independence,	 which	 do	 not	 present	 significant	 differences	 between	 an	

entrepreneur	and	any	other	person.	

Referring	back	to	the	‘hallmarks	of	entrepreneurial	personality’	from	chapter	2.2,	the	five	personality	traits	

–	 need	 for	 achievement,	 locus	 of	 control,	 risk-taking	 propensity,	 tolerance	 of	 ambiguity,	 and	 type	 A	

behavior	–	are	repeatedly	named	in	the	entrepreneurial	personality	literature	that	follows	(Begley	&	Boyd,	

1987;	Hornaday	&	Aboud,	1971;	Liles,	1974;	Korunka	et	al.,	2003).	Risk-taking	propensity	is	defined	as	the	

attraction	 to	 pursue	 courses	 of	 action	 involving	 uncertainty,	 influencing	 success	 or	 failure	 outcomes	

(Jackson,	1994).	While	most	of	the	researchers	in	entrepreneurship	have	found	the	risk-taking	propensity	

to	be	a	significantly	different	between	entrepreneurs	and	non-founders	(Begley	&	Boyd,	1987)	as	well	as	

between	the	successful	and	unsuccessful	entrepreneur	(McClelland,	1961),	Brockhaus	(1980a)	opposes	

this	 view.	 He	 concludes	 his	 study,	 arguing	 that	 risk-taking	 propensity	 is	 not	 found	 to	 be	 a	 significant	

characteristic	of	successful	entrepreneurs.	Stuart	and	Abetti	(1990)	go	as	far	as	disputing	the	influence	of	

the	founder’s	personality	on	company	performance	altogether.	According	to	Budner	(1962),	the	toleration	

of	ambiguity	and	thus	of	unstructured	events	or	situations	is	perceived	desirable	as	oppose	to	threatening.	

Since	entrepreneurs	are	faced	with	uncertainty,	they	were	found	to	demonstrate	greater	tolerance	for	

ambiguity	 (Scheré,	1982).	Khilstrom	and	 Laffont	 (1979)	 add	 to	 this	by	arguing	 that	people	with	a	high	

preference	for	uncertainty	are	more	likely	to	be	entrepreneurs	than	people	preferring	situations	in	which	

uncertainty	 is	 rare.	Type	A	behavior	 is	described	by	 character	 traits	 such	as	 time	urgency,	 generalized	

competitiveness	or	irritability	(Friedman	&	Rosemann,	1974).	

While	 all	 those	 studies	 have	 attempted	 to	 isolate	 specific	 personality	 traits	 and	 relate	 them	 to	 the	

entrepreneurial	identity,	major	criticism	has	identified	the	inability	to	generalize	from	the	mixed	findings	

those	works	have	revealed	(Johnson,	1990;	Mount	&	Barrick,	1998).	McClelland’s	(1961)	work	has	been	

argued	to	lack	validity	both	on	the	methodological	and	conceptual	level,	as	well	as	analytically	(Frey,	1984;	

Johnson,	1990).	Critique	was	also	put	forward	regarding	the	definition	and	selection	of	entrepreneurs	for	

his	study	(Johnson,	1990).	Johnson	(1990)	also	calls	for	a	more	precise	terminology	to	specifically	address	

personality	 characteristics.	 Besides	 his	 critique,	 he	 emphasizes	 the	 urgency	 to	 investigate	 the	

entrepreneurial	personality	further,	explicitly	stressing	the	requirement	for	a	valid	and	reliable	measure	

of	personality	in	future	research.	

	 	



	 25	

2.3.2 FIVE	FACTORS	OF	PERSONALITY	

An	alternative	framework	to	personality	is	proposed	by	Fiske	(1949)	and	Tupes	and	Christal	(1961)	who	

developed	 the	basis	 for	 the	Five	Factor	Model	 (FFM).	Fiske	 (1949)	develops	 the	 five	Primary	Factors	–	

social	adaptability,	emotional	control,	conformity,	inquiring	intellect	and	confident	self-expression	–	but	it	

is	only	until	a	decade	later	that	Tupes	and	Christal	(1961)	announce	five	recurring	factors	describing	the	

personality	of	an	individual:	surgency,	agreeableness,	dependability,	emotional	stability	and	culture.	Those	

factors	form	the	basis	for	the	modern	version	of	the	FFM.	In	1963,	a	more	stable	model	was	achieved	by	

Norman	(1963),	when	he	labels	the	five	recurring	factors	extraversion,	agreeableness,	conscientiousness,	

emotional	 stability	 and	 culture,	 and	 names	 them	 “Norman’s	 Big	 Five”.	 In	 this	 model,	 surgency	 is	 re-

conceptualized	as	extraversion,	 and	dependability	 as	 conscientiousness.	More	 rigorous	and	exhaustive	

examination	of	the	underlying	character	traits	and	the	generalization	into	descriptive	factors	is	undertaken	

some	years	later	by	Costa	and	McCrae	(1980)	as	well	as	Goldberg	(1981,	1982,	1990).	In	their	research,	

Costa	and	McCrae	(1980)	summarize	1,431	personality	traits	into	75	broad	clusters	of	synonyms,	thereby	

developing	 the	 NEO4 	model,	 comprising	 the	 three	 factors	 neuroticism,	 extraversion	 and	 openness	 to	

experience.	Goldberg	(1980)	develops	this	model	further,	replicating	again	the	FFM	previously	suggested.	

Five	years	later,	the	two	scholars	re-confirm	the	adequacy	of	Norman’s	Big	Five	(1963)	by	adding	two	more	

factors	to	their	NEO	model:	agreeableness	and	conscientiousness	(Costa	&	McCrae,	1992).	

However,	it	is	only	in	1999	that	the	modern	version	of	the	Big	Five	(B5)	is	put	forward	by	Goldberg.	This	

updated	model	forms	the	major	alternative	to	the	FFM.	To	clarify	the	terminology,	one	must	distinguish	

not	 only	 between	 the	 two	 empirically	 linked	 personality	 models,	 the	 B5	 and	 the	 FFM,	 but	 also	 their	

underlying	measurement	models.	The	FFM	is	based	on	the	revised	NEO-PI	questionnaire,	which	represents	

a	hierarchical	model,	where	lower-level	facets	merge	to	form	higher-level	domains.	In	this	model,	facets	

include	traits	 such	as	anger,	 friendliness	or	orderliness,	while	domains	 reflect	 the	 five	 factors	 (Costa	&	

McCrae,	1992).	The	hierarchy	of	the	model	is	as	follows:	from	the	statements,	the	30	facets	can	be	derived	

which	 then	build	 the	 five	domains,	where	 six	 facets	 are	used	 to	describe	one	domain,	 respectively.	 In	

comparison,	the	B5	model	uses	the	Big	Five	Markers	questionnaire,	which	is	based	on	a	circular	measure,	

where	multiple	items	have	loadings	on	not	just	one	but	potentially	several	factors	(Goldberg,	1992).	In	his	

forth	study,	Goldberg	(1999)	asks	participants	to	accurately	describe	themselves	using	100	character	traits,	

also	referred	to	as	unipolar	markers.	A	9-point	scale	is	used	for	both	a	self-assessment	on	each	marker,	as	

well	 as	 a	 peer-assessment.	More	 recently,	 this	 latter	model	 has	 been	 referred	 to	 as	 the	 International	

Personality	 Item	 Pool,	 the	 IPIP,	 which	 forms	 the	 basis	 of	 our	 research.	 While	 both	 models	 differ	

																																																													
4	Where	N	=	Neuroticism,	E	=	Extraversion	and	O	=	Openness.	
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conceptually,	 they	 are	 based	 on	 very	 similar	 five	 dimensions	 of	 personality.	 Table	 1	 describes	 and	

compares	the	two	models.	

TABLE	1:	COMPARISON	OF	THE	B5	AND	FFM	

	 The	Big	Five	 Five	Factor	Model	
Major	Proponents	 Norman	(1963)	

Goldberg	(1980,	1999)	
McCrae	and	Costa	(1985)	
Costa	and	McCrae	(1992)	

Factors	 I.	Surgency	(or	Extraversion)	
II.	Agreeableness	
III.	Conscientiousness	
IV.	Emotional	Stability	(or	Neuroticism)	
V.	Intellect	(or	Openness	to	Experience)	

I.	Extraversion	
II.	Agreeableness	
III.	Conscientiousness	
IV.	Neuroticism	
V.	Openness	to	Experience	

Measurement	Model	 Circular	 Hierarchical	
Questionnaires	 Big	Five	Markers	

Recently	IPIP	
NEO-PI-R	

Type	of	Items	 Adjectives	
Recently:	sentence	stems	

Statements	

The	 rise	 of	 the	 B5	 character	 trait	model	 of	 personality	 accelerates	 a	 “[…]	 rapid	 convergence	 of	 views	

regarding	the	structure	of	the	concepts	of	personality”	(Digman,	1990,	p.418)	and	improves	personality	

research	 “[…]	 considerably	 in	 its	 conceptual	 sophistication,	 reliability	 of	 measurement	 models	 and	

predictive	validity”	(Nicholson,	1998,	p.	530).	While	there	are	several	studies	on	the	individual	B5	character	

traits	(Hornaday	&	Aboud,	1971;	Hoy	&	Carland,	1983),	there	are	only	a	few	studies	that	look	at	the	entirety	

of	the	B5	in	regard	to	entrepreneurs	(Ciavarella	et	al.,	2004;	Nicholson,	1998).	Nicholson	(1998)	discovers	

that	entrepreneurs,	compared	to	managers	or	other	leaders,	are	less	self-conscious,	a	trait	referring	to	

neuroticism,	more	assertive,	describing	extraversion,	as	well	as	that	they	have	a	higher	self-discipline,	a	

trait	 describing	 conscientiousness.	 However,	 the	 scholar	 does	 not	 relate	 these	 personality	 findings	 to	

company	success.	This	relationship	is	drawn	by	Ciavarella	et	al.	(2004)	who	link	the	B5	personality	traits	

directly	to	venture	survival.	They	use	a	survival	analysis	in	which	they	observe	companies	over	a	period	of	

eight	 years	 in	 order	 to	 evaluate	 the	 association	 of	 the	 founder’s	 personality	 on	 venture	 survival.	 The	

researchers	 base	 their	 findings	 on	 personality	 theories,	 which	 confirm	 that	 an	 individual’s	 personality	

predicts	their	behavior	(Funder,	1994).	As	Hunt	and	Adams	(1998)	argue,	the	venture’s	success	is	highly	

dependent	on	the	founder’s	behavior	and	actions,	which	in	turn	are	reflected	in	personality.	

The	following	five	subchapters	describe	each	of	the	factors	separately.	
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2.3.2.1 EXTRAVERSION	

Extraversion	 refers	 to	 the	 relationships	 one	 holds,	 both	 in	 terms	 of	 quantity	 and	 quality,	 and	 is	 thus	

manifested	in	the	degree	of	sociability	of	an	individual	(Ciavarella	et	al.,	2004).	Traits	positively	associated	

with	extraversion	include	being	talkative,	assertive,	active,	energetic	and	dominant	(Hofstee,	de	Raad	&	

Goldberg,	 1992;	 Pettersson	&	Turkheimer,	 2010).	Hogan	 (1986)	 describes	 the	 factor	 extraversion	 as	 a	

combination	of	ambition,	which	includes	initiative,	surgency,	activeness	and	talkativeness,	and	sociability,	

which	 consists	 of	 characteristics	 such	 as	 being	 expressive,	 sociable	 and	 exhibitionistic.	 Moreover,	

extraverted	people	are	described	as	surgent	or	dominant	(Judge,	Higgins,	Thoresen	&	Barrick,	1999).	They	

enjoy	being	in	charge	and	can	thus	be	assumed	to	take	on	leadership	roles	both	more	easily	and	more	

frequently	(Ciavarella	et	al.,	2004;	Judge	et	al.,	1999).	Zhao,	Seibert	and	Lumpkin	(2010),	as	well	as	Judge,	

Heller	and	Mount	(2002),	find	that	extraversion	is	also	associated	with	frequent	interpersonal	interactions.	

Extraverted	individuals	enjoy	meeting	people	and	find	social	interaction	rewarding	(Judge	et	al.,	2002).	

Zhao	 et	 al.	 (2010)	 apply	 their	 findings	 to	 the	 work	 setting,	 and	 conclude	 that	 individuals	 high	 on	

extraversion	 are	 more	 likely	 to	 communicate	 vision	 and	 enthusiasm,	 and	 establish	 as	 well	 as	 foster	

relationships	among	employees.	Character	traits	such	as	frequent	social	and	interpersonal	interaction	is	

often	found	in	people	working	in	sales	(Vinchur,	Schippmann,	Switzer	and	Roth,	1998;	Barrick	&	Mount,	

1991).	Although	their	studies	are	not	related	to	the	entrepreneurial	personality,	one	can	derive	that	in	the	

entrepreneurial	environment	the	ability	to	communicate,	convince	somebody	of	an	idea,	assure	investors	

to	invest,	as	well	as	to	network	is	vital	for	venture	success	and	survival	(Baron	&	Markman,	2000).	A	highly	

developed	 social	 network	 ultimately	 leads	 to	 enhanced	 relationships	 with	 suppliers,	 customers	 and	

investors	 (Baker,	 2000;	 Barringer	 &	 Greening,	 1998).	 Barrick	 and	 Mount’s	 (2001)	 results	 show	 that	

extraversion	 is	 positively	 related	 to	 job	 performance	 for	 salespeople	 and	 managers.	 Since	 both	

occupations	entail	high	levels	of	social	interaction	one	can	conclude	that	this	also	applies	to	entrepreneurs.		

2.3.2.2 AGREEABLENESS	

Similar	to	extraversion,	agreeableness	is	an	interpersonal	factor	and	involves	the	more	humane	aspects	of	

personality	(McCrae	&	John,	1992).	It	refers	to	the	relationships	one	holds	focusing	on	the	quality	of	those	

social	interactions	through	values	of	understanding,	cooperation,	being	caring,	altruism	and	trust	(Judge	

et	al.,	1999;	Pettersson	&	Turkheim,	2010;	Bakker,	Van	Der	Zee,	Lewig,	&	Dollard;	2006;	McCrae	&	John,	

1992).	Additionally,	Barrick,	Mount	and	Gupta	(2003)	find	that	individuals	scoring	high	on	agreeableness	

value	frequent	interpersonal	interactions	for	the	benefit	of	others.	

Zhao	et	al.	(2010)	perform	a	study	on	the	relationship	between	personality	and	entrepreneurial	intentions	

and	performance	and	find	that	entrepreneurs	who	score	high	on	agreeableness	are	more	likely	to	be	free	
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from	suspicion,	show	sympathy	and	concern	for	needs	of	others	and	thus	more	frequently	develop	social	

interactions	 and	 form	 alliances	 in	 their	 work	 setting.	 Furthermore,	 they	mention	 that	 working	 in	 the	

entrepreneurial	 environment	means	 neglecting	 traditional	 employment	 settings,	which	makes	 it	more	

relevant	and	necessary	to	establish	trust	and	social	relationships.	Moreover,	the	ability	of	highly	agreeable	

individuals	 is	the	skill	 to	establish	trusting	and	long-term	relationships	with	venture	capitalists	(Cable	&	

Shane,	 1997)	 and	 amid	 founding	 partners	 (Eisenhardt	 &	 Schoonhoven,	 1990).	 However,	 Singh	 and	

DeNoble	(2003)	point	out	that	in	order	to	ensure	venture	survival,	entrepreneurs	must	consider	their	own	

goals,	needs	and	interests	first.	The	founder	needs	to	be	able	to	confront	situations	in	which	the	growth	

of	 the	entrepreneurial	 company	occurs	at	 the	expense	of	partners,	 suppliers	or	employees,	which	can	

result	in	interpersonal	arguments.	Managing	those	confrontations	however	is	not	the	greatest	strength	of	

individuals	scoring	high	on	agreeableness	(Zhao	&	Seibert,	2006).	Additionally,	being	too	trusting	or	naive	

can	be	disadvantageous	for	the	business	as	soon	as	gullibility	and	exploitation	by	others	is	involved	(Zhao	

et	al.,	2010).	Since	founders	have	constrained	resources,	they	have	a	relatively	small	error	margin	and	can	

due	to	their	naivety	eventually	not	survive	being	taken	advantage	of	by	others.	Furthermore,	Zhao	and	

Seibert	 (2006)	 argue	 that	 the	 entrepreneurial	 environment	 is	 therefore	 rather	 unattractive	 to	 highly	

agreeable	individuals.		

2.3.2.3 CONSCIENTIOUSNESS	

Character	 traits	 associated	 with	 conscientiousness	 include	 being	 efficient,	 thorough,	 organized	 and	

planful,	as	well	as	responsible	(Barrick	&	Mount,	1991;	Judge	et	al.,	1999;	Pettersson	&	Turkheim,	2010).	

According	to	McCrae	and	John	(1992),	individuals	who	score	high	on	this	factor	tend	to	organize	and	direct	

behavior	of	their	surroundings.	According	to	Goldberg	(1992),	conscientious	individuals	are	described	as	

cautious,	thus	indicating	the	tendency	to	make	formal	plans	in	order	to	control	for	outcomes.	Watson	and	

Hubbard	(1996)	associate	high	problem-solving	skills	with	conscientiousness	as	well	as	high	persistency	to	

impose	one’s	will	 (Bakker	et	al.,	2006).	This	may	 imply	 finishing	projects	or	 fully	developing	 ideas	once	

started,	 or	 implementing	 control	 systems	 and	 procedures.	 Additionally,	 Digman	 and	 Takemoto-Chock	

(1981)	associate	conscientiousness	with	academic	and	vocational	success	as	well	as	with	a	proactive	view,	

which	organizes	and	directs	behavior.	Moreover,	high	conscientiousness	is	associated	with	being	neat	and	

orderly,	the	tendency	to	plan	ahead,	as	well	a	goal-directed	behavior	(Ciavarella	et	al.,	2004).	Ciavarella	et	

al.	(2004)	find	significant	prove	that	conscientiousness	is	positively	related	to	start-up	survival.	Hence,	this	

factor	plays	a	crucial	role	in	the	determination	of	venture	success.		
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2.3.2.4 NEUROTICISM	

Neurotic	 individuals	 are	described	 to	experience	distress,	 depression,	 nervous	 tension	and	 frustration,	

which	often	result	in	irrational	thinking,	inefficient	coping	or	poor	control	of	impulses	(McCrae	&	Costa,	

1987;	McCrae	&	 John,	1992).	This	 factor	 is	often	measured	through	emotional	 stability,	 the	reverse	of	

neuroticism	(Barrick	&	Mount,	1991;	Goldberg,	1992;	Norman,	1963).	Traits	associated	with	neuroticism	

include	complaint,	 tenseness,	anger,	absenteeism	or	sadness	 (Pettersson	&	Turkheim,	2010)	as	well	as	

irritability,	anxiety,	depression	and	the	tendency	to	anticipate	negative	events	(Judge	et	al.,	1999;	Judge	&	

Mount,	2002).	Furthermore,	individuals	scoring	high	on	neuroticism	are	sensitive	to	criticism,	are	likely	to	

become	discouraged	by	failure	or	set-backs	(Zhao	et	al.,	2010)	and	are	more	likely	to	quit	their	current	

occupation,	 than	 their	 more	 emotionally	 stable	 counterparts	 (Barrick	 &	Mount,	 1996;	 George,	 1989,	

1990).	They	have	a	feeling	of	worry,	hopelessness	or	panic	when	experiencing	difficult	situations	(Zhao	et	

al.,	2010),	whereas,	their	emotionally	stable	counterparts	endure	these	stressful	and	uncertain	situations	

with	a	positive	attitude	and	direct	action	without	losing	control	(Costa	&	McCrae,	1992).	

Entrepreneurs	are	constantly	faced	with	challenging	decisions,	risk	assessment	and	the	fear	of	venture	exit	

(Ciavarella	et	al.,	2004).	In	order	to	stay	in	charge	of	tasks	such	as	day-to-day	performance	pressure	and	

expectations	 by	 the	 stakeholders,	 a	 confident	 and	 self-secured	 attitude,	 which	 is	 found	 to	 exist	 in	

emotionally	 stable	 individuals,	 is	 indispensable.	 Barrick,	 Mount	 and	 Judge	 (2001)	 add	 that	 emotional	

stability	 is	 steadily	 related	 with	 working	 success	 and	 effectiveness	 (Judge	 et	 al.,	 2002),	 and	 hence	

represents	the	opposite	of	neuroticism.	Arguably,	the	entrepreneurial	occupation	is	not	attractive	to	an	

individual	scoring	high	on	neuroticism.	Moreover,	highly	neurotic	entrepreneurs	do	not	succeed	 in	the	

long-term	as	found	by	Ciavarella	et	al.	(2004).	

2.3.2.5 OPENNESS	

Openness,	also	referred	to	as	‘openness	to	experience’,	is	the	factor	that	has	caused	most	controversy.	In	

some	research	the	factor	is	labeled	culture,	as	well	as	intellect	or	intelligence	(Bakker	et	al.,	2006;	Saucier	

&	 Ostendorf,	 1999;	 Watson	 &	 Hubbard,	 1996).	 The	 factor	 comprises	 character	 traits	 such	 as	 being	

intellectually	curious,	creative,	 imaginative	as	well	as	being	open	to	new	ideas	(Barrick	&	Mount,	1991;	

Ciavarella	et	al.,	2004;	McCrae	&	John,	1992).	Furthermore,	these	scholars	argue	that	individuals	high	on	

openness	have	a	wide	interest	in	different	fields,	are	willing	to	try	out	alternatives,	are	behaviorally	flexible,	

and	have	undogmatic	and	unconventional	thoughts,	attitudes	and	values	(McCrae	&	John,	1992;	McCrae	

&	Costa,	1985).	Those	high	on	openness	use	humor	in	order	to	cope	with	stress	(McCrae	&	Costa,	1985)	

and	are	about	to	initiate	innovative	change	through	their	proclivity	to	creativity	(Zhao	et	al.,	2010).	
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Through	this	skill,	they	are	likely	to	solve	day-to-day	problems	as	well	as	formulating	firm	strategies	with	

the	 use	 of	 the	 limited	 resources	 available	 to	 entrepreneurs	 (Baron,	 2007;	 Schumpeter,	 1942;	 Zhao	&	

Seibert,	2006).	Especially	in	the	inception	stage	of	the	entrepreneurial	venture,	this	is	a	highly	valuable	skill	

in	order	 to	 found	a	business.	 The	 founder	needs	 to	develop	a	novel	 and	 creative	business	 idea	which	

requires	imagination,	curiosity	as	well	as	unconventional	thinking.	All	these	characteristics	are	found	in	the	

factor	openness.	Moreover,	entrepreneurs	high	on	openness	are	regarded	successful	in	coming	up	with	

the	 business	 idea	 (Ciavarella	 et	 al.,	 2004;	Morrison,	 1997),	 as	 well	 as	 in	 the	 design,	 implementation,	

development	and	defense	of	the	business	 idea	against	other	competitors	(Bird,	1989).	 Intelligence	and	

interest	to	obtain	novel	knowledge	in	the	technological	area	is	required	while	dealing	with	the	steadiness	

of	change	in	the	entrepreneurial	environment.	Also	the	drive	to	create	innovative	ideas	and	develop	new	

strategies	to	exploit	untouched	revenue	potential	classifies	as	specialty	of	open	individuals	and	is	highly	

valuable	in	the	entrepreneurial	context.	

 MANAGEMENT	CONTROL	SYSTEMS	IN	ENTREPRENEURIAL	COMPANIES	

In	this	chapter,	we	aim	to	combine	the	first	two	literature	streams	that	have	been	outlined	in	chapters	2.1	

and	2.2:	anagement	accounting	and	entrepreneurship.	There	has	been	an	emergence	of	scholars	focusing	

on	the	role	of	MCS	not	only	in	regard	to	strategy	without	specific	situational	context,	but	explicitly	to	the	

growth	 of	 start-up	 companies.	 This	 literature	 stream	 builds	 upon	 the	 groundwork	 of	 management	

accounting	 and	 MCS,	 put	 forward	 by	 scholars	 such	 as	 Anthony	 (1965)	 or	 Simons	 (1990,	 1995),	 and	

combines	it	with	entrepreneurship.	Yet,	not	specifying	his	work	on	early-stage	businesses,	Simons	(1995)	

points	to	the	important	role	of	MCS	in	“balancing	unlimited	opportunity	with	limited	attention”	(p.	17).	

Stevenson	 (1983)	 argues	 that	 the	 pursuit	 and	 exploitation	 of	 opportunity	 lies	 at	 the	 heart	 of	

entrepreneurial	behavior.	While	stressing	that	entrepreneurs	attempt	to	minimize	resource	need,	they	

should	make	use	of	formal	planning	and	incentive,	as	well	as	capital	allocation	systems	in	order	to	handle	

organizational	 pressures	 and	 reduce	 personal	 costs	 (Stevenson,	 1983).	 These	 two	 points	 highlight	 the	

relevance	 of	 the	 combination	 of	 the	 two	 schools	 to	 form	 the	 research	 area	 MCS	 in	 entrepreneurial	

companies,	which	this	study	rests	upon.	Simons	(1995)	adds	that	MCS	are	crucial	in	creating	pressures	to	

innovate	 and	 adapt.	 Since	 both	 are	 vital	 for	 early-stage	 ventures,	 the	 importance	 of	MCS	 for	 start-up	

companies	is	once	more	confirmed.	

While	this	research	area	is	of	relatively	new	interest,	beginning	mostly	after	the	2000’s	(Davila	&	Foster,	

2005,	2007;	Sandino,	2007),	some	of	its	origins	lie	with	Greiner	(1972).	In	1972,	Greiner	already	studies	

the	development	of	companies	and	develops	a	life-cycle	framework,	which	sets	out	the	different	phases	a	
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young	company	moves	through	similar	to	that	of	Scott	and	Bruce	(1987),	which	are	outlined	in	chapter	

2.2,	Entrepreneurship.	After	an	initial	phase	of	creativity,	characterized	by	informality	and	ad-hoc	decisions	

and	processes,	comes	a	“crisis	of	leadership”	(Greiner,	1972,	p.	42).	In	order	to	fight	this	first	crisis,	MCS	

need	 to	 be	 adopted	 to	manage	 the	 growth	 of	 the	 increasingly	 complex	 organization	 (Greiner,	 1972).	

Greiner	 (1972)	 argues	 that	 “increased	numbers	 of	 employees	 cannot	 be	managed	exclusively	 through	

informal	communication	and	new	employees	are	not	motivated	by	an	intense	dedication	to	the	product	

or	 organization,	 …	 [therefore,]	 new	 accounting	 procedures	 are	 needed	 for	 financial	 control”	 (p.	 42).	

Flamholtz	and	Randle	(2000)	agree	and	define	their	second	challenge	of	entrepreneurs	as	the	transition	

from	an	ad-hoc	and	little	formalized	entrepreneurial	company	to	a	more	formally	planned	and	organized	

business.	 The	 two	 scholars	 argue	 that	 as	 the	 firm	grows,	 those	 informal	ways	of	organizing	and	doing	

business,	that	might	have	been	effective	so	far,	must	be	replaced	in	order	to	cater	for	the	growing	needs	

of	 the	 increasingly	 complex	 business	 (Flamholtz	 &	 Randle,	 2000).	 This	 signals	 the	 relevance	 of	 MCS	

especially	for	entrepreneurial	companies.	However,	they	place	the	development	of	management	systems	

within	stage	three	–	professionalization	–	of	their	stages	of	organizational	growth	(Flamholtz	&	Randle,	

2000).	 In	this	phase,	 the	company	transitions	form	an	entrepreneurial	 to	a	professional	managed	firm,	

thereby	 introducing	 more	 formalization.	 Although	 they	 call	 the	 third	 stage	 growth,	 as	 oppose	 to	

professionalization,	they	agree	with	Flamholtz	and	Randle	(2000)	in	the	sense	that	the	implementation	of	

basic	MCS	should	take	effect	in	this	particular	stage.	Nevertheless,	according	to	Scott	and	Bruce	(1987)	

more	advanced	MCS	are	only	expected	to	be	implemented	within	the	fourth	growth	stage	–	expansion.	

While	Davila	and	Foster	(2007)	agree	that	MCS	represent	the	required	tools	for	the	professionalization	of	

a	company,	they	stress	the	importance	of	MCS	adoption	for	start-up	companies,	thus	arguably	prior	to	the	

company	being	a	professionally	managed	firm.	They	argue	that	MCS	are	necessary	in	order	to	grow	the	

business	in	the	first	place	(Davila	&	Foster,	2007).	This	differs	from	Flamholtz	and	Randle	(2000)	as	they	

define	stage	three,	professionalization,	as	“the	period	of	explosive	growth”	(p.	34),	as	well	as	Scott	and	

Bruce	(1987)	who	name	their	third	phase	growth.	According	to	Davila	and	Foster	(2007),	this	stage	can	

only	 be	 reached	 if	 such	management	 and	 control	 infrastructure	 is	 set	 up	 beforehand,	 facilitating	 the	

growth	 of	 the	 business.	 Nonetheless,	 they	 find	 that	 company	 growth	 and	 the	 adoption	 of	 MCS	 also	

reinforce	each	other	(Davila	&	Foster,	2007).	In	their	2009	research,	the	two	scholars	again	confirm	the	

importance	of	MCS	for	start-up	companies,	as	they	are	required	to	fulfill	all	growth	potential	 (Davila	&	

Foster,	2009).	With	this	proposition,	they	directly	confront	the	more	traditional	view	that	regards	control	

systems	as	stifling	innovation	and	creativity,	thus	possibly	destroying	entrepreneurial	spirit.	

This	 view	 is	 in	 line	 with	 Adler	 and	 Borys’	 (1996)	 coercive	 bureaucracy	 which	 represents	 the	 negative	

assessment	 of	 formality,	 such	 as	 written	 rules	 and	 procedures	 (Adler	 &	 Borys,	 1996).	 This	 again	
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undermines	commitment	and	motivation	as	well	as	innovation	(Adler	&	Borys,	1996).	Davila	and	Foster	

(2009)	emphasize	the	role	of	MCS	in	providing	the	early-stage	organization	with	structure	while	providing	

a	dynamic	and	flexible	frame	to	allow	for	its	fast-changing	environment.	In	their	research,	they	confront	

the	“traditional	MCS	paradigm”	(Davila	&	Foster,	2009,	p.	1323),	pointing	to	the	rich	research	perspectives	

this	academic	field	yet	has	to	offer.	Amabile	(1998)	adds	to	Davila	and	Forster	(2009)	by	pointing	to	the	

role	of	MCS	in	stating	and	communicating	explicit	goals,	providing	direction	for	entrepreneurial	companies	

faced	with	uncertainty	and	instability.	This	argumentation	is	in	line	with	enabling	bureaucracy,	as	proposed	

by	Adler	and	Bory	(1996),	provides	guidance	and	reduces	conflict	and	ambiguity.		

Davila	 et	 al.	 (2010)	 turn	 the	 argumentation	 around	 by	 stressing	 that	 failure	 to	 introduce	 more	

formalization	and	management	structure	early	on	will	explain	at	least	some	of	the	underperformance	of	

early-stage	companies.	They	argue	that	“the	combination	of	growth	and	a	personal	management	style	can	

be	deadly”	 (Davila	et	al.,	2010,	p.	79),	and	stress	 that	 in	order	 to	manifest	growth,	a	drastic	change	 in	

regard	to	management	systems	and	processes	is	required.	They	further	add	that	those	management	and	

control	 systems	 and	 processes	 provide	 the	 appropriate	 discipline	 required	 for	 growth	 as	 well	 as	 to	

overcome	the	entrepreneurial	crisis	(Davila	et	al.,	2010).	Explanations	for	this	lie	within	the	ability	of	MCS	

to	provide	accurate	and	timely	information,	coordinate	activity	and	resources	across	the	firm,	as	well	as	

to	 align	motivation	with	 company	 goals	 (Simons,	 1990,	 1995;	 Zimmerman,	 2011).	 Davila	et	 al.	 (2010)	

propose	 that	MCS	 need	 to	 be	 implemented	 at	 the	 point	 the	 company	 reaches	 between	 50	 and	 100	

employees.	Having	reached	this	level	of	size	and	thus	arguably	complexity,	the	entrepreneurial	company	

should	 be	 transformed	 into	 a	 more	 professionally	 managed	 firm	 (Davila	 et	 al.,	 2010).	 In	 light	 of	 our	

particular	 research	 and	 sample,	 this	 stated	 specification	 of	 company	 size,	 proxied	 by	 number	 of	

employees,	should	be	treated	with	caution.	60	out	of	the	78	companies,	roughly	77%,	included	in	their	

research	 sample	 are	VC-backed	 (Davila	&	Foster,	 2004,	 2007;	Davila	et	 al.,	2010).	 The	presence	of	VC	

finance	represents	not	only	a	significant	source	of	capital	for	the	start-up	in	order	to	fund	growth,	e.g.,	

hiring	new	employees,	but	 is	also	commonly	 linked	 to	 the	 introduction	of	professionalism	through	the	

appointment	 of	 experienced	 CEO’s	 and/or	 managers	 (Zider,	 1998;	 Chaplinsky,	 2015).	 As	 Zider	 (1998)	

argues,	the	VC’s	“investing	knowledge	and	operating	experience	is	as	valuable	as	their	capital”	(p.	132).	

While	Davila	et	al.	(2010)	suggest	that	50-100	employees	are	the	appropriate	stage	of	growth	of	a	start-

up	to	introduce	professionalism,	it	is	valuable	to	point	out	that	the	mean	number	of	employees	of	their	

sampled	companies	is	much	above	that:	118	(Davila	&	Foster,	2004,	2007;	Davila	et	al.,	2010).	Thus,	their	

recommendation	may	not	be	entirely	 representative	 for	 younger	 firms	which	have	not	 yet	 achieved	a	

comparable	size.	 	
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3 HYPOTHESES	DEVELOPMENT	

This	section	develops	the	hypotheses	from	the	previously	reviewed	literature,	which	guide	us	in	answering	

our	research	questions:	

RQ	1:	 Is	there	an	association	between	the	founder’s	personality	and	start-up	success?	

RQ	2:	 Is	there	an	association	between	MCS	implementation	and	start-up	success?	

RQ	3:	 Is	there	an	association	between	the	founder’s	personality	and	MCS	implementation?	

RQ	4:		 Is	there	an	association	between	the	founder’s	personality	and	the	adoption	of	specific	MCS?	

Hypotheses	 are	 derived	 for	 each	 of	 the	 B5	 factors,	 MCS	 implementation	 as	 well	 as	 the	 mediation	

framework	as	a	whole.	

 HYPOTHESES:	EXTRAVERSION	

Summarizing	 the	existing	 literature	on	the	association	between	extraversion	and	venture	success	 from	

above,	we	base	our	hypotheses	on	findings	from	Baron	and	Markman	(2000)	and	Barrick	et	al.	 (2001).	

According	to	the	authors,	the	entrepreneurial	profile	entails	high	level	of	social	 interaction,	networking	

and	leading	skills,	all	reflected	 in	extraversion.	These	traits	are	positively	related	to	 job	performance	of	

managers	and	sales	people.	The	tasks	profile	of	managers	and	sales	people	are	highly	similar	to	the	task	

demands	of	 the	entrepreneurial	 role,	 especially	 selling	practices	 and	effective	management.	 Since	 the	

traits	 are	 associated	 with	 extraversion,	 we	 expect	 extraversion	 to	 be	 associated	 with	 successful	

entrepreneurs	and	thus	positively	associated	with	firm	performance.	Thus,	we	hypothesize:	

HE1:	 There	is	a	positive	association	between	extraversion	and	start-up	success.	

Having	 thoroughly	 researched	 the	 factor,	 we	 do	 not	 perceive	 that	 there	 is	 an	 association	 between	

extraversion	and	 the	 implementation	of	 control	 systems.	Therefore,	we	do	not	hypothesize	 to	 find	an	

association	between	the	two.	

 HYPOTHESES:	AGREEABLENESS	

According	 to	 Singh	 and	 DeNoble	 (2003)	 as	 well	 as	 Zhao	 et	 al.	 (2010),	 the	 association	 between	

agreeableness	 and	 company	 success	 can	 be	 regarded	 as	 negative,	 since	 characteristics	 such	 as	 trust,	

cooperation	 and	 altruism	 hinder	 venture	 success.	 In	 order	 to	 achieve	 growth	 and	 venture	 success,	

founders	should,	in	some	situations,	put	their	own	goals,	needs	and	interests	first.	Redirecting	the	focus	
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from	 the	 opponents’	 thoughts	 and	 feelings	 to	 the	 progress	 of	 their	 own	 venture	 sometimes	 entails	

unpleasant	negotiations,	discussions	and	conflicts.	Being	 too	 trusting	 can	 result	 in	gullibility	which	 can	

detriment	the	entrepreneurial	business.	Thus,	

HA1:	 There	is	a	negative	association	between	agreeableness	and	start-up	success.	

Since	entrepreneurs	high	on	agreeableness	are	interested	in	cooperation	and	being	caring,	they	value	a	

positive	 common	 ground	 and	 a	 balanced	 and	 smooth	 working	 atmosphere	 (Judge	 et	 al.,	 1999).	 The	

implementation	of	MCS	can	help	 to	establish	 this,	as	well	as	 it	can	ensure	goal	alignment	and	prevent	

discussions	and	disagreements.	Therefore,	we	hypothesize:	

HA2:		 There	is	a	positive	association	between	agreeableness	and	the	degree	of	MCS	implementation.	

HA3:		 There	is	a	negative	association	between	agreeableness	and	the	timing	of	MCS	implementation.	

The	negative	association	is	founded	in	the	definition	of	timing,	where	a	higher	value	reflects	a	longer	time-

to-adoption.	 Since	 we	 hypothesize	 individuals	 high	 on	 agreeableness	 to	 implement	 MCS	 early,	 the	

association	is	negative.	

 HYPOTHESES:	CONSCIENTIOUSNESS	

As	 proven	 by	 several	 scholars,	 conscientiousness	 consists	 of	 character	 traits	 positively	 related	 to	 the	

entrepreneur’s	 work.	 McCrae	 and	 John	 (1992)	 and	 Watson	 and	 Hubbard	 (1996)	 characterize	

entrepreneurs	high	on	conscientiousness	as	possessing	high	problem-solving	skills,	goal-directed	behavior	

as	well	as	the	organization	skills.	Zhao	et	al.	(2010)	conclude	that	conscientious	entrepreneurs	prefer	to	

have	a	personal	control	over	outcomes.	Applying	this	to	the	work	setting	of	an	entrepreneurial	company,	

we	infer	that	conscientious	entrepreneurs	implement	MCS	more	frequently	than	their	less	organized	and	

planful	counterparts.	Hence:	

HC1:		 There	is	a	positive	association	between	conscientiousness	and	start-up	success.		

Since	conscientious	individuals	value	being	able	to	control	outcomes,	we	hypothesize	that	entrepreneurs	

high	on	conscientiousness	are	more	likely	to	adopt	several	MCS	as	well	as	implement	them	early	on.	Since	

conscientious	characters	are	furthermore	associated	with	persistency	they	are	able	to	impose	their	will	

and	enforce	the	implementation	of	such	systems	(Bakker	et	al.,	2006).	Thus,	

HC2:		 There	is	a	positive	association	between	conscientiousness	and	the	degree	of	MCS	implementation.		

HC3:		 There	is	a	negative	association	between	conscientiousness	and	the	timing	of	MCS	implementation.		
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Since	planning	and	organization	are	some	of	the	top	priorities	of	conscientious	individuals,	we	hypothesize	

that	 entrepreneurs	 high	 on	 conscientiousness	 are	 also	 more	 likely	 to	 include	 control	 systems	 which	

account	for	planning	and	order.	Hence,	

HC4:	 There	 is	 a	 positive	 association	 between	 conscientiousness	 and	 the	 implementation	 of	 planning	

MCS.	

 HYPOTHESES:	NEUROTICISM	

We	base	the	derivation	of	hypotheses	for	neuroticism	on	scholars	such	as	Zhao	et	al.	(2010),	Ciavarella	et	

al.	(2004)	and	Judge	et	al.	(1990).	These	researchers	find	neurotic	individuals	to	suffer	from	anxiety,	likely	

to	be	discouraged	by	failure	as	well	as	sensitive	to	critical	feedback.	All	may	be	reflected	in	the	daily	context	

of	the	entrepreneurial	environment	of	uncertainty	and	risk.	Hence,	

HN1:	 There	is	a	negative	association	between	neuroticism	and	start-up	success.		

Since	neurotic	people	tend	to	anticipate	negative	events,	we	infer	a	general	need	for	formalization	as	well	

as	control	and	planning	ahead	(Judge	&	Mount,	2002).	Moreover,	a	feeling	of	worry,	hopelessness	or	panic	

when	experiencing	difficult	situations	adds	to	the	tendency	to	plan	and	control	 in	advance	(Zhao	et	al.,	

2010).	Thus,		

HN2:		 There	is	a	positive	association	between	neuroticism	and	the	degree	of	MCS	implementation.		

HN3:		 There	is	a	negative	association	between	neuroticism	and	the	timing	of	MCS	implementation.	

Referring	to	the	tendency	for	formal	planning	and	controlling,	we	hypothesize	that:	

HN4:	 There	is	a	positive	association	between	neuroticism	and	the	implementation	of	planning	MCS.	

 HYPOTHESES:	OPENNESS	

As	mentioned	in	the	literature,	openness	is	associated	with	high	intellectual	skills,	having	unconventional	

thoughts	as	well	as	the	willingness	to	try	out	alternatives.	These	skills	are	highly	important	in	order	to	set	

up	a	business,	develop	novel	strategies	and	exploit	untouched	revenue	potential	(Ciavarella	et	al.,	2004).	

We	hypothesize	that	these	characteristics	aid	in	the	exploitation	of	opportunities	as	well	as	responding	to	

a	constantly	changing	environment	of	the	entrepreneurial	world.	As	such,	we	expect	that	higher	openness	

will	lead	to	greater	venture	success.	Thus,	

HO1:	 There	is	a	positive	association	between	openness	and	start-up	success.	
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According	to	Zhao	and	Seibert	 (2006),	untraditional	 innovative	thinking	and	ways	of	doing	characterize	

individuals	high	on	openness.	Therefore,	communication	as	well	as	the	structure	of	the	start-up	is	assumed	

to	be	informal	rather	than	comprising	of	controls	and	formal	procedures.	Hence,	

HO2:		 There	is	a	negative	association	between	openness	and	the	degree	of	MCS	implementation.		

HO3:		 There	is	a	negative	association	between	openness	and	the	timing	of	MCS	implementation.		

Moreover,	open	founders	are	likely	to	solve	day-to-day	problems	within	the	start-up	in	unconventional,	

innovate	manners	(Baron,	2007;	Schumpeter,	1942;	Zhao	&	Seibert,	2006).	We	therefore	assume	founders	

high	on	openness	to	conduct	business	without	the	need	of	formal	or	written	policies	and	procedures.	Thus,	

HO4:	 There	 is	a	negative	association	between	openness	and	the	 implementation	of	human	resources	

MCS.	

 HYPOTHESES:	MCS	IMPLEMENTATION	

Moving	on	to	MCS	implementation,	we	have	shown	that	the	more	the	entrepreneurial	company	grows	

the	more	structure	and	formal	procedures	are	necessary	 in	order	to	fulfill	 the	needs	of	an	 increasingly	

complex	business	 (Flamholtz	&	Randle,	2000).	Davila	et	al.	 (2010)	add	that	MCS	and	control	processes	

provide	the	appropriate	discipline	required	for	growth	as	well	as	for	overcoming	the	entrepreneurial	crisis.	

Growth	is	not	only	vital	for	start-up	companies	in	order	to	enlarge	revenue	potential	but	also	in	order	to	

ensure	venture	survival.	According	to	the	scholars,	MCS	can	facilitate	the	achievement	of	both	(Davila	&	

Foster,	2007,	2009;	Davila	et	al.,	2010;	Simons,	1995).	Referring	back	to	the	idea	of	GST,	we	hypothesize	

that	a	higher	degree	of	MCS	implementation	facilitates	growth	and	thus	leads	to	company	success.	Hence,	

HMCS1:	 There	is	a	positive	association	between	the	degree	of	MCS	implementation	and	start-up	success.	

Davila	and	Foster	(2007)	emphasize	that	this	infrastructure	should	be	set-up	early	on	in	order	to	allow	for	

growth	already	in	the	early	stages	of	the	venture.	Therefore,	we	hypothesize:	

HMCS2:		 There	is	a	negative	association	between	the	timing	of	MCS	implementation	and	start-up	success.	

 HYPOTHESES:	MEDIATION	

After	having	addressed	the	direct	relationships	between	all	concepts	in	the	preceding	chapters,	we	now	

move	 on	 to	 the	 mediation	 effects	 in	 the	 model	 as	 a	 whole.	 As	 we	 hypothesize	 above,	 a	 successful	

entrepreneur	is	characterized	by	specific	factors,	or	in	other	words	there	is	an	association	between	the	

personality	of	the	founder	and	company	success.	Also,	as	Davila	and	Foster	(2004,	2007)	show,	MCS	play	
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a	 significant	 role	 in	 start-up	success.	Combining	 the	 two	concepts,	we	 infer	a	mediating	effect	of	MCS	

implementation	between	the	founder’s	personality	and	company	success,	that	 is,	MCS	implementation	

helps	to	explain	the	relationship	between	the	founder’s	personality	and	company	success.	Thus,	through	

its	 influence	 on	 the	 degree	 of	 MCS	 implementation	 as	 well	 as	 the	 time-to-adoption,	 the	 founder’s	

personality	 affects	 the	 success	 of	 the	 start-up.	 As	 we	 infer	 in	 the	 above,	 the	 personality	 factors	

agreeableness,	conscientiousness,	neuroticism	and	openness	are	associated	with	MCS	implementation,	

both	 in	 terms	 of	 the	 degree	 of	 implementation	 and	 timing.	 Further,	 we	 can	 recall	 that	 MCS	 play	 a	

significant	role	in	the	success	of	a	start-up.	

As	we	hypothesize	above,	conscientious	founders	implement	a	high	degree	of	MCS	and	do	this	early	on.	

Since	both,	a	high	degree	of	MCS	implementation	and	short	time-to-adoption,	lead	to	growth	and	thus	

start-up	success,	the	effect	through	MCS	is	expected	to	be	positive.	Thus,	the	direction	of	the	direct	effect	

between	the	factor	and	start-up	success,	and	the	indirect	effect	through	MCS	implementation	is	the	same.	

We	hypothesize	the	following:	

HM1:	 Conscientiousness	 affects	 start-up	 success	 positively	 through	 both	 a	 high	 degree	 of	 MCS	

implementation	and	an	early	timing	of	MCS	implementation.	

In	 contrast	 to	 conscientiousness,	 we	 hypothesize	 a	 negative	 direct	 association	 between	 both,	

agreeableness	and	neuroticism,	and	the	success	of	the	start-up.	While	the	direct	effect	 is	negative,	the	

indirect	effect	through	MCS	implementation	is	hypothesized	to	be	positive.	This	is	because	both,	the	direct	

effect	of	the	B5	on	MCS	implementation	as	well	as	the	direct	effect	of	MCS	implementation	on	start-up	

success	is	positive.	Hence,	

HM2:	 Agreeableness	 affects	 start-up	 success	 positively	 through	 both	 a	 high	 degree	 of	 MCS	

implementation	and	an	early	timing	of	MCS	implementation.	

HM3:	 Neuroticism	affects	start-up	success	positively	through	both	a	high	degree	of	MCS	implementation	

and	an	early	timing	of	MCS	implementation.	
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In	order	to	facilitate	the	understanding	of	the	mediation,	Figure	2	illustrates	the	connection	between	the	

concepts	and	the	respective	hypotheses.	In	this	model,	the	hypotheses	relating	to	research	questions	one,	

two	 and	 three	 are	 included.	 RQ1	 comprises	 the	 horizontal	 connection	 between	 the	 B5	 and	 start-up	

success,	RQ2	the	path	between	the	two	mediators	and	start-up	success	(upward	pointing	arrows),	and	

RQ3	the	connection	between	the	B5	and	the	two	mediators	(downward	pointing	arrows).	

FIGURE	2:	CONNECTION	BETWEEN	CONCEPTS	AND	HYPOTHESES	OF	THE	ANALYSIS	

	

	

In	 order	 to	 answer	 RQ4,	 three	 hypotheses	 are	 developed,	 comprising	 the	 associations	 between	 the	

personality	factors	conscientiousness,	neuroticism	and	openness,	and	the	mediators	HR	MCS	and	Planning	

MCS.	Figure	3	illustrates	how	the	concepts	are	connected	through	the	three	hypotheses.	

FIGURE	3:	CONNECTION	BETWEEN	CONCEPTS	AND	HYPOTHESES	OF	THE	SUPPLEMENTAL	ANALYSIS	
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4 METHODOLOGY	

“Methodology	is	the	philosophical	framework	within	which	the	research	is	conducted	or	the	foundation	

upon	which	the	research	is	based”	(Brown,	2006,	p.	12).	This	chapter	describes	the	methodology	of	this	

study,	as	well	as	methods	employed	in	the	collection	and	the	subsequent	analysis	of	the	data.	It	describes	

the	underlying	reasons	for	the	choices	made	in	regard	to	specific	research	methods.	

Figure	4	provides	an	overview	of	the	methodological	considerations	underlying	in	this	study.	

FIGURE	4:	RESEARCH	ONION	

	

Source:	Saunders,	Lewis	&	Thornhill	(2016),	p.	124	

We	guide	through	the	chapter	of	methodology	based	on	Saunders,	Lewis	and	Thornhill’s	(2016)	research	

onion,	starting	at	the	outer	peel:	research	philosophy.	

 RESEARCH	PHILOSOPHY	

The	research	philosophy	describes	the	beliefs	and	assumptions	of	how	knowledge	is	developed	(Saunders	

et	 al.,	 2016).	 These	 assumptions	 can	 be	 about	 research	 realities,	 also	 called	 ontology,	 about	 human	

knowledge,	 including	 what	 comprises	 acceptable,	 valid	 and	 legitimate	 knowledge,	 also	 called	

epistemology	(Burell	&	Morgan,	1979),	or	about	how	your	own	values	and	beliefs	affecting	your	research	
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process,	also	known	as	axiology	(Saunders	et	al.,	2016).	These	assumptions	shape	the	research	design,	the	

research	questions	and	the	methods	used	to	analyze	the	results	(Crotty,	1998).		

This	research	is	based	within	the	philosophical	assumptions	of	ontology,	since	it	deals	with	the	nature	of	

reality	 (Saunders	 et	 al.,	 2016).	 Concerning	 the	 ontological	 assumption,	 this	 Master’s	 thesis	 holds	 an	

objective	perspective,	assuming	reality	to	be	made	up	of	solid	objects,	which	are	measurable	and	testable	

(O’Gorman	&	MacIntosh,	 2015).	 In	 this	 research,	 the	 findings	will	 be	 treated	 as	 that.	 Concerning	 the	

epistemological	 approach,	 we	 find	 this	 research	 to	 take	 the	 positivism	 stance,	 since	 it	 uses	 scientific	

methods	 in	 order	 to	 observe	 and	 measure	 facts	 and	 look	 for	 causal	 explanations	 and	 predictions	 as	

contributions	(Saunders	et	al.,	2016).	Positivist	researchers	stay	neutral	and	detached	from	research	and	

data	 collection	 to	 not	 bias	 the	 resulting	 findings	 (Crotty,	 1998).	 According	 to	 Saunders	 et	 al.	 (2016),	

positivist	researchers	start	with	reviewing	existing	 literature	 in	order	to	develop	hypotheses,	which	are	

going	to	be	confirmed	or	rejected.	The	findings	are	theorized,	which	again	need	to	be	tested	and	confirmed	

in	future	research.	This	process	is	applied	in	our	research	and	will	be	further	explained	in	the	subsequent	

chapter.	

 RESEARCH	APPROACH	

The	research	approach	to	theory	development	is	a	process,	constituted	of	multiple	stages,	which	are	often	

revised	for	reflection	and	refinement.	In	order	to	define	the	approach,	one	has	to	look	at	the	relationship	

between	theory	and	research	(Bryman	&	Bell,	2015).	The	approach	to	research	can	be	deductive,	inductive	

or	 abductive	 in	 nature.	 In	 our	 thesis,	 the	 nature	 of	 this	 relationship	 is	 deductive.	 In	 this	 approach,	

hypotheses	 are	 deduced	 from	 the	 theoretical	 considerations	 and	 the	 knowledge	 about	 the	 specific	

domain(s)	 (Bryman	&	Bell,	 2015).	 First	 comes	 theory	as	well	 as	 the	deduction	of	hypotheses,	which	 is	

followed	 by	 the	 data	 collection	 process,	 guided	 by	 the	 previously	 reviewed	 theory	 (Merton,	 1967).	

Observations	are	used	for	hypotheses	testing	in	a	next	step.	The	last	research	step	involves	characteristics	

of	 induction.	Here,	we	relate	the	 implications	from	our	study	back	to	the	theory	and	induce	 it	 into	the	

existing	literature	(Bryman	&	Bell,	2015).	Figure	5	illustrates	this	process.	

FIGURE	5:	RESEARCH	APPROACH	

	

Next,	we	move	on	to	the	orange	shaded	peels	of	the	research	onion	displayed	on	page	39.	

Theory Hypotheses Observation Testing Theory
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 METHODOLOGICAL	CHOICE	

O’Gorman	and	MacIntosh	(2015)	state	in	their	research	that	“[…]	it	will	be	become	clear	that	a	research	

study	 expressing	 an	 objective	 ontology	 with	 a	 positivist	 epistemological	 approach	 might	 naturally	 be	

aligned	with	a	quantitative	methodology”	(p.	59)	This	is	also	the	case	in	this	study,	as	we	use	a	quantitative	

research	design,	which	inspects	the	relationship	between	different	variables	measured	in	numerical	terms	

(Saunders	et	 al.,	 2016)	 and	establishes	mechanisms	 in	which	one	or	more	 variables	 influence	 another	

(O’Gorman	&	MacIntosh,	2015).	In	order	to	analyze	this	data,	statistical	techniques	are	used,	which	are	

explained	in	chapter	4.5.1.	

In	 this	 research,	a	 single	data	collection	 technique	 is	used:	a	 survey.	When	 the	quantitative	method	 is	

combined	 with	 only	 a	 single	 collection	 technique,	 we	 refer	 to	 a	 mono	method	 quantitative	 research	

(Saunders	et	al.,	2016).	

 RESEARCH	STRATEGY	AND	TIME	HORIZON	

Data	collection	through	a	survey	enables	researchers	to	collect	standardized	data	from	a	broad	population	

in	an	economic	way,	allowing	the	data	to	be	easily	comparable	(Saunders	et	al.,	2016).	It	 is	a	regulated	

strategy	of	enquiring	the	same	questions	with	the	same	sequence	to	various	respondents	and	building	a	

database	of	answers	for	the	upcoming	analysis	(O’Gorman	&	MacIntosh,	2015).	A	survey	strives	to	look	

for	associations	between	different	variables	and	put	them	together	in	one	set	of	data.	From	the	different	

survey	methods,	we	choose	to	use	an	online	questionnaire.	We	use	this	method	since	it	is	highly	scalable	

and	we	can	reach	our	defined	target	group	seeking	to	generalize	perceptions,	meanings	and	attitudes	for	

the	population	as	a	whole	 (Saunders	et	al.,	2016).	While	 scalability	 is	 important	 in	 reaching	 the	 target	

group,	 the	 self-reporting	nature	of	 a	questionnaire	also	 represents	potential	 issues	 induced	by	bias	or	

misinterpretation	of	questions	and	concepts.	Limitations	of	the	survey	method	are	further	discussed	in	

chapter	4.4.2.	

Regarding	the	available	time-horizon,	we	use	a	cross-sectional	design,	which	allows	to	examine	variations	

between	several	observations	obtained	at	a	single	point	in	time	(Bryman	&	Bell,	2015).	This	is	in	contrast	

to	a	longitudinal	design,	where	data	is	collected	over	a	period	of	time	(Bryman	&	Bell,	2015).	The	cases	

examined	in	this	research	comprise	several	founders	and	their	start-ups.	

In	the	chapters	4.4.1	and	4.4.2,	the	data	collection	procedure	as	well	as	the	questionnaire	development	is	

described.	The	approach	to	data	analysis	is	explained	in	chapters	4.5,	4.6	and	4.7.	 	
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4.4.1 SAMPLING	METHOD	

We	broadly	define	our	target	population	as	founders	of	start-up.	Non-probability	sampling	is	used	in	this	

research.	In	order	to	reach	a	large	and	broad	enough	sample,	no	particular	country	of	origin,	industry	or	

any	other	parameter	is	specified.	Since	our	target	group	is	fairly	hard	to	reach,	we	use	a	technique	called	

volunteer	 sampling,	making	 use	 of	 both	 self-selection	 and	 snowball	 sampling	 (Saunders	 et	 al.,	 2016).	

Rather	than	choosing	particular	founders	or	start-ups,	we	publicize	our	research	intentions	including	the	

link	 to	 our	 survey	 and	 the	 request	 for	 participation.	 Data	 is	 collected	 from	 all	 those	 founders	 who	

participate.	To	reach	out	to	founders,	a	combination	of	direct	and	indirect	contacting	is	used.	Through	a	

variety	of	social	networking	platforms,	including	the	business	and	employment-linked	platforms	Xing	and	

LinkedIn,	as	well	as	Facebook,	we	share	the	survey	in	relevant	forums,	groups	and	pages	thereby	indirectly	

reaching	out	to	a	large	number	of	members.	In	order	to	control	for	whether	the	respondent	actually	is	the	

founder	of	the	company,	we	commence	the	survey	with	the	question	“Are	you	the	founder	of	the	start-

up?”	(the	complete	questionnaire	can	be	found	in	Appendix	I).	One	of	the	advantages	of	distributing	the	

survey	via	social	media	platforms	is	the	degree	of	personality	this	introduces	to	the	survey	inquiry,	which	

in	turn	may	raise	the	confidence	of	the	readers	and	thus	increase	participation	(Baltar	&	Brunet,	2012).	

This	is	achieved	through	sharing	the	survey	via	our	personal	profiles.	In	a	second	step,	company	webpages,	

start-up	platforms	and	databases,	as	well	as	professional	websites	such	as	LinkedIn	are	screened	for	email	

addresses	to	directly	contact	founders.	Briefly	introducing	ourselves	and	our	research,	we	email	the	link	

of	our	survey	to	selected	founders.	Judging	by	the	majority	of	positive	feedback	we	receive	in	response	to	

our	mails,	we	can	deduce	good	participation	on	this	channel	and	thus	describe	this	method	as	effective.	

In	 all	 of	 the	 above	methods	 the	 request	 to	 share	 the	 survey	 among	 the	 readers’	 or	 participants’	 own	

personal	and	professional	networks	of	entrepreneurs	 is	 included.	This	enables	 this	 research	 to	benefit	

from	 the	 so-called	 ‘Snowball-Effect’.	 Snowball	 sampling	 represents	 a	 method	 of	 volunteer	 sampling	

(O'Gorman	&	MacIntosh,	2015;	Saunders	et	al.,	2016).	This	is	especially	helpful,	since	we	can	rely	on	our	

personal	 networks	 only	 to	 a	minimum	extend.	 The	 participation	 of	 online	 studies	 depends	 on	 several	

factors,	which	are	outlined	below.	For	each	factor	our	chosen	approach	is	described.		

Contact	 strategy:	 According	 to	 Cook,	 Heath	 and	 Thompson	 (2000),	 the	 strategy	 of	 contact	 should	 be	

personalized	 to	 the	 targets.	We	 achieve	 this	 through	 a	 personal	 greeting	 both	 via	 direct	 and	 indirect	

contacting.	In	the	direct	mails,	we	greet	founders	with	their	names	and	mention	the	start-up’s	name,	while	

we	address	the	individual	groups	and	pages	on	Facebook	by	their	names	or	geographic	location.	

Interest	in	the	topic:	Groves,	Presser	and	Dipko	(2004)	find	in	their	research	that	the	response	rate	is	40%	

higher,	if	the	participants	are	interested	in	the	survey	topic.	We	awake	interest	through	commencing	the	
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survey	inquiry	with	“we	investigate	how	the	success	of	start-ups	is	influenced	through	[…]”	thereby	naming	

a	 topic	 of	 interest	 –	 start-up	 success	 –	 that	 should	 be	 of	 importance	 to	 all	 entrepreneurs.	Moreover,	

through	sharing	the	survey	in	selected	platforms	and	interest-groups,	e.g.,	“entrepreneurship”,	“Nordic	

Startup	Awards”,	“Startup	City”	or	“Gründerszene”,	we	ensure	that	we	reach	out	to	those	interested	in	

the	context	of	our	research	–	entrepreneurship.	Most	 importantly	however,	we	define	our	population,	

namely	 founders,	 as	 those	 that	 should	mostly	 be	 interested	 in	our	 research	 area.	On	 top,	we	provide	

participants	with	the	prospect	of	receiving	the	results	of	our	research	if	interested.	

Incentives:	Monetary	as	well	as	non-monetary	prizes	have	been	found	to	increase	participation	(Groves,	

Presser	&	Dipko,	2004;	Moskowitz	&	Martin,	2008).	Since	our	research	topic	rests	within	a	relatively	young	

and	modern	literature	as	well	as	target	company	type,	we	chose	to	provide	some	additional	inventive	to	

answering	the	survey	with	our	lottery	for	an	“Energy-Superfood”	box.	

Survey	 length:	 Since	 the	 length	of	 the	 survey	 increases	 the	perceived	cost	of	participation,	 there	 is	 an	

inverse	relationship	between	survey	time	and	participation	(Galesic	&	Bosnjak,	2009;	Moskowitz	&	Martin,	

2008).	We	set	10	minutes	as	the	upper	boundary	and	design	our	survey	in	accordance	with	this,	including	

only	a	relevant	subset	of	the	MCS	items	of	Davila	and	Foster	(2005)	and	taking	the	Mini-IPIP	scale5	as	the	

personality	model	of	choice.	As	Crawford,	Couper	and	Lamias	(2001)	find,	the	response	rate	of	a	survey	of	

8-10	minutes	is	higher	compared	to	that	of	a	20-minute	survey.	

Relying	heavily	on	online	distribution	techniques	through	social	media	creates	some	sampling	bias,	since	

only	those	founders	who	are	members	of	the	chosen	platforms	or	are	within	our	personal	social	network	

are	reached.	We	address	this	problem	in	a	twofold	manner.	Firstly,	we	also	use	direct,	offline	channels	in	

order	to	connect	with	founders.	Secondly,	we	ask	the	readers	of	our	posts	to	share	the	survey	themselves,	

which	enables	us	to	reach	out	to	further	potential	survey	participants	who	not	necessarily	are	members	

of	the	named	groups	and	platforms	themselves.	Moreover,	sampling	bias	in	regard	to	the	accessibility	of	

the	survey	may	be	present.	Only	those	with	access	to	the	Internet	are	able	to	participate	in	our	online-

based	survey.	Arguably,	since	the	number	of	start-ups	without	access	to	internet	is	trivial,	this	may	not	

represent	a	great	limitation	to	our	particular	research.	We	cannot	observe	the	exact	number	of	founders	

who	have	been	reached	by	our	survey,	but	we	can	report	a	completion	rate	of	61%	of	those	having	started	

the	questionnaire.	

	 	

																																																													
5	A	short,	20-item	statement	version	of	the	50-item	IPIP	(International	Personality	Item	Pool)	measure	of	the	Five	Factor	Model	
(Goldberg,	1999)	developed	by	Donnellan,	Oswald,	Baird	and	Lucas	(2006).	
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4.4.2 QUESTIONNAIRE	

In	contrast	to	interviews,	questionnaires	do	not	allow	for	further	in-depth	exploration	of	specific	topics	or	

explanation	of	questions,	but	are	 required	 to	be	precisely	designed	before	data	collection	commences	

(Saunders	et	al.,	2016).	Relevant	literature	is	thus	reviewed	as	a	first	step,	ideas	and	concepts	discussed	

and	 subsequently	 the	 dependent,	 independent	 and	 mediating	 variables	 defined.	 Since	 we	 intend	 to	

examine	 the	 relationships	 between	 those	 variables	 using	 statistical	 analysis,	 all	 variables	 need	 to	 be	

measurable.	The	questionnaire	is	developed	in	accordance	to	these	requirements.	

The	questionnaire	consists	of	four	sections	and	contains	a	mix	of	simple,	interesting	and	non-threatening	

questions	with	the	purpose	of	gaining	the	cooperation	and	confidence	of	the	respondents	(Malhotra	&	

Birks,	2007).	On	the	starting	page,	we	 introduce	ourselves	and	the	research	topic	as	well	as	explaining	

procedures	and	data	handling.	

In	the	first	section,	demographic	information	about	the	start-up	is	requested,	including	questions	about	

the	start-up’s	founding	date,	industry,	number	of	founders,	managers	and	employees	as	well	as	the	start-

up’s	 growth	 stage.	 Furthermore,	 questions	 are	 concerned	with	 the	 start-up’s	 revenues,	 profits	 and	 its	

financing	background.	The	starting	question	(“Are	you	the	founder	of	the	start-up?”)	acts	as	a	qualifying	

question	and	aims	at	 separating	 founders	 into	 target-	and	non-target-participants.	 In	order	 to	prevent	

respondents	 from	 quitting	 the	 survey	 because	 of	 insensitive	 questions,	 we	 combine	 sensitive	 and	

insensitive	 questions	 (Malhotra	&	 Birks,	 2007).	 The	 sensitive	 questions	 about	 revenue	 are	mixed	with	

insensitive	questions,	such	as	number	of	employees	and	growth	stage.		

Sections	two	and	three	comprise	the	heart	of	the	questionnaire:	the	list	of	MCS	items	and	the	personality	

statements.	Section	two	entails	questions	about	MCS	implementation	as	well	as	the	time-to-adoption.	In	

this	section,	23	MCS	items	are	listed,	asking	the	founder	to	state	whether	the	item	is	implemented	in	their	

start-up	 or	 not.	We	 also	 require	 the	 timing	 of	 adoption	 to	 be	 indicated,	 and	 control	 for	whether	 the	

participant	has	been	involved	in	the	implementation	process.	Section	three	comprises	the	IPIP	personality	

test,	consisting	of	20	statements,	which	the	participants	have	to	agree/disagree	with.	We	use	a	five-point	

Likert	scale	with	“strongly	disagree”	at	the	lower	and	“strongly	agree”	on	the	higher	end	of	the	scale,	since	

it	 represents	an	easily	comprehendible	method	 (Malhotra	&	Birks,	2007).	The	 risk	attitude	 is	 retrieved	

thereafter	 in	 the	 same	manner.	We	 randomized	 the	 order	 of	 the	 personality	 statements	 in	 order	 for	

participants	to	not	detect	the	pattern	of	how	the	statements	are	related	to	the	five	personality	factors.	

Furthermore,	certain	personality	factors	are	more	sensitive	than	others.	Randomizing	sensitive	and	non-

sensitive	questions	again	helps	to	ensure	the	continuation	of	the	questionnaire	(Malhotra	&	Birks,	2007).	

To	guarantee	that	all	participants	are	able	to	understand	and	answer	all	questions,	ordinary	words	should	
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be	 used	 in	 the	 formulation	 of	 questions	 (Malhotra	&	Birks,	 2007).	 This	 is	 ensured	 through	 the	 simple	

structure	and	wording	of	the	Mini-IPIP.	 In	order	to	secure	that	Likert	scale	questions	are	not	answered	

using	the	same	point	for	several	questions,	we	combine	positively	and	negatively	worded	statements	(e.g.,	

“I	do	not	talk	a	lot”	and	“I	talk	to	lots	of	different	people	at	parties”).	This	requires	participants	to	read	

each	question	carefully,	variating	their	answers	to	stay	coherent.	

The	 last	 section	 of	 the	 questionnaire	 addresses	 the	 demographics	 of	 the	 founders,	 requesting	 the	

founders’	age,	gender,	education	level,	field	of	study	and	academic	specialization.	Personal	demographic	

questions	 are	 placed	 at	 the	 end	 of	 the	 questionnaire	 so	 that	 the	 legitimacy	 of	 the	 project	 created	

throughout	the	process	and	eventual	mistrust	is	prevented.	As	a	result,	the	respondent	is	more	willing	to	

provide	their	personal	information	(Malhotra	&	Birks,	2007).	

In	the	development	of	the	questionnaire	we	try	to	avoid	using	unstructured	and	open	questions	in	order	

to	prevent	costly	and	time-consuming	coding	of	a	variety	of	different	answers.	Structured	questions	are	

those,	where	a	set	of	response	alternatives	is	specified	(Malhotra	&	Birks,	2007)	and	can	comprise	either	

categorical	or	list	questions	(Saunders	et	al.,	2016).	We	make	use	of	both	types	of	questions	especially	in	

regard	to	obtaining	factual	or	demographic	data.	Rating	questions	are	designed	using	Likert	scales	in	order	

to	observe	opinions	or	attitudes	(Saunders	et	al.,	2016).	Only	in	those	areas,	where	we	expect	the	range	

of	answers	to	be	wide	and	thus	the	provision	of	many	answer	possibilities	would	not	be	reasonable,	we	

allow	for	open	answers.	These	include	questions	on	the	number	of	employees	and	managers,	the	year	of	

founding,	 revenues	 or	 the	 founders’	 age.	 However,	 mostly	 structured	 questions	 are	 used.	 A	 further	

question	type	represents	branching	questions.	Here,	an	additional	question	is	included	if	a	specific	answer	

is	provided	to	the	preceding	one.	We	make	use	of	branching	questions	twice	(Malhotra	&	Birks,	2007).	The	

first	application	 is	 in	section	one,	guiding	only	those	founders	whose	start-up	 is	VC-backed	to	the	next	

question,	which	 is	 concerned	with	 the	duration	of	VC	 support.	 The	 second	usage	 is	 at	 the	 end	of	 the	

questionnaire	in	order	to	specialize	the	academic	field	of	the	founder.	Founders	who	did	not	study,	are	

not	asked	for	a	specialization.	

In	regard	to	the	visual	representation	of	the	questionnaire,	we	choose	an	attractive	but	simple	and	easy	

to	follow	design.	Also,	distinct	research	topics	are	separated	into	the	four	sections	as	described	above.	

Before	starting	the	actual	collection	of	data,	we	run	a	small	pilot	study	to	obtain	feedback	on	structure	and	

content	of	 the	survey,	with	special	attention	paid	to	the	measurement	and	 interpretation	of	concepts.	

While	we	consider	issues	of	validity	and	reliability	already	at	this	stage	of	the	research	process,	we	will	

turn	to	each	separately	at	the	end	of	this	chapter.	
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 DATA	ANALYSIS	APPROACH	

In	order	to	analyze	the	data,	we	make	use	of	the	data	analysis	and	statistical	software	Stata,	referring	to	

Stata	manuals	and	handbooks	for	the	purpose	of	calculations	and	analysis.	Since	we	use	the	online-survey	

tool	SurveyXact,	all	questions	are	coded	automatically,	enabling	us	to	commence	the	data	analysis	without	

significant	 time-consuming	 coding.	 All	 assumptions	 made	 in	 the	 process	 of	 screening,	 re-coding	 and	

cleaning	of	data	are	discussed	in	chapter	4.7.	

4.5.1 MULTIVARIATE	ANALYSIS	

Due	to	the	nature	of	our	research	questions,	we	use	multivariate	statistics	to	examine	and	analyze	the	

data	 set.	 This	 technique	 has	 increasingly	 become	 popular	 in	 research	 which	 comprises	 a	 number	 of	

different	dependent	and	independent	variables,	all	potentially	correlated	to	one	another	(Tabachnick	&	

Fidell,	2001).	In	contrast	to	univariate	or	bivariate	statistics,	a	multivariate	approach	incorporates	multiple	

variables	in	a	single	analysis	and	allows	complex	structures	among	variables	to	be	revealed	and	examined.	

Multivariate	analysis	is	especially	helpful	when	the	variables	are	(highly)	related	and	where	traditional	t-

tests	may	thus	produce	misleading	results	(Tabachnick	&	Fidell,	2001).	

We	 make	 use	 of	 two	 multivariate	 statistical	 techniques:	 factor	 analysis	 (FA)	 and	 structural	 equation	

modeling	(SEM).	Both	techniques	are	described	in	the	subsequent	chapters.	

4.5.1.1 FACTOR	ANALYSIS	

Principal	components	analysis	(PCA)	and	FA	are	statistical	techniques	used	either	to	discover	structurally	

related	subsets	of	variables	within	a	given	data	set,	or	simply	for	data	reduction	purposes	(Tabachnick	&	

Fidell,	2007).	The	methods	can	be	used	in	order	to	reduce	many	observed	variables	to	one	or	a	few	factors	

by	 summarizing	 patterns	 or	 correlations	 among	 the	 variables,	 thus	 describe	 underlying	 processes	 or	

structures	(Tabachnick	&	Fidell,	2007).	Especially	in	the	behavioral	sciences	including	personality	research,	

where	underlying	behaviors	and	attitudes	are	difficult	if	not	impossible	to	directly	observe,	both	methods	

are	commonly	used	(Bollen	&	Noble,	2011).	As	a	result,	lower	or	hidden	dimension	can	be	discovered	from	

complex	sets	of	data.	PCA	seeks	to	develop	a	meaningful	basis	upon	which	a	complex	and	unstructured	

set	of	data	can	be	re-expressed	(Shlens,	2003).	This	basis	represents	another	linear	combination	of	the	

original	basis,	which	allows	 the	data	 to	be	expressed	 in	a	more	meaningful	way	 (Shlens,	2003).	 In	 this	

sense,	 PCA	 assumes	 linearity	 as	well	 as	 the	 Gaussian,	 i.e.,	 the	 normal,	 distribution.	 The	 first	 principal	

component	produced	in	PCA	represents	the	linear	combination	with	the	maximum	variance;	the	second	

component	that	with	maximum	variance	orthogonal	to	the	first	one,	and	so	on	(Rencher	&	Christensen,	
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2012).	Mathematically,	PCA	analyzes	all	variances	in	the	observed	variables,	while	in	FA	only	the	shared	

variance	is	analyzed	(Rencher	&	Christensen,	2012).	Thus,	in	FA,	factors	cause	the	variables.	In	PCA,	where	

components	 are	 simply	 aggregates	 of	 the	 observed	 variables,	 the	 variables	 produce	 the	 component.	

Consequently,	 the	 association	 in	 PCA	 is	 empirical	 whereas	 in	 FA,	 especially	 when	 the	 nature	 is	

confirmatory,	the	association	is	based	on	an	underlying	theory.	The	distinction	between	explanatory	and	

confirmatory	 factor	 analysis	 is	 made	 in	 the	 following	 paragraph.	Whether	 PCA	 or	 FA	 should	 be	 used	

depends	 on	 the	 fit	 between	 the	 research	 goal,	 the	models	 used	 and	 the	 given	 data	 set.	 According	 to	

Tabachnick	and	Fidell	(2001),	FA	should	be	used	if	“a	theoretical	solution	uncontaminated	by	unique	and	

error	variability”	(p.	611)	should	be	obtained	and	the	study	is	designed	based	on	“underlying	constructs	

that	are	expected	to	produce	scores	on	your	observed	variables”	(Tabachnick	&	Fidell,	2001).	Since	the	

study	is	designed	based	on	an	underlying	construct,	the	B5,	FA	is	used	for	this	purpose.	

There	 are	 two	 different	 approaches	 to	 FA:	 explanatory	 factor	 analysis	 (EFA)	 and	 confirmatory	 factor	

analysis	(CFA).	In	EFA,	decisions	depend	on	data	analytic	methods,	whereas	choices	in	CFA	are	shaped	by	

theoretical	considerations	determined	through	a	priori	research	(Tabachnick	&	Fidell,	2001).	Moreover,	

CFA	allows	for	the	nature	and	number	of	latent	factors	to	be	hypothesized,	and	the	specific	hypotheses	to	

be	tested	subsequently	(Rencher	&	Christensen,	2012).	This	method	is	also	particularly	useful,	when	the	

underlying	constructs	are	difficult	 to	measure,	and	thus	values,	or	 factor	scores,	of	 the	required	 latent	

variables	can	only	be	determined	through	FA.	While	the	two	approaches	differ	conceptually,	they	are	not	

mutually	exclusive.	We	combine	 the	 two	approaches,	 including	our	prior	 knowledge	of	 the	 theoretical	

concept	of	the	B5	in	our	analysis.	We	do	this	by	specifying	the	number	of	factors	retained	in	the	FA	to	be	

five.	The	purpose	of	 this	approach	 is	 to	explore	our	specific	data	 for	 factor	constructs,	while	aiming	to	

confirm	the	applicability	of	the	B5	to	this	data	set.	This	approach	is	supported	by	Knafl	and	Grey	(2007)	as	

they	argue	that	the	combination	of	CFA	and	EFA	to	one	set	of	data	seems	to	be	prudent.	They	argue	that	

EFA	 can	be	used	 alongside	CFA,	 especially	when	a	new	 set	 of	 data	 is	 analyzed,	 in	 order	 to	 assess	 the	

applicability	of	existing	scales	within	the	new	context	(Knafl	&	Grey,	2007).	While	often	SEM	is	used	to	

perform	CFA,	we	choose	to	conduct	a	FA.	Mathematically,	FA	can	be	described	by	the	following	equation:	

Xj	=	αj1F1	+	αj2F2	+	…	αjmFm	+	еj	 	 	 	 	 (1)	

where	j	=	1,	2,	…,	n.	

In	this	equation,	n	denotes	the	number	of	variables,	X,	and	m	the	number	of	underlying	factors,	F,	in	the	

model.	 In	this	FA,	X	comprises	the	20	personality	statements,	which	are	to	be	aggregated	to	the	B5.	α	

represents	the	factor	loading,	indicating	how	much	each	variable	contributes	to	each	factor.	The	unique	
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factor	loading	for	each	variable	is	denoted	as	е.	The	first	of	the	equations,	representing	the	variable	e16,	

to	be	solved	in	the	FA	is	as	follows:	

XE1	=	αE1,1F1	+	αE1,2F2	+	αE1,3F3	+	αE1,4F4	+	αE1,5F5	+	еE1	 	 	 (2)	

The	factor	loadings	α	can	be	interpreted	in	a	similar	way	to	the	weights	in	multiple	regression,	where	each	

weight	corresponds	to	the	strength	of	the	association	between	two	variables	(Kline,	1994).	

From	the	various	methods	available	for	factor	extraction,	principal	component	factors	(PCF)	is	used	in	this	

study.	It	represents	an	alternative	method	to	maximum-likelihood	(ML)	and	principal-axis	factoring	(PAF),	

and	is	based	on	the	assumption	that	initial	communalities	are	equal	to	1	(Rencher	&	Christensen,	2012).	

After	loadings	and	factor	scores	have	been	produced,	communalities	are	re-estimated.	According	to	Knafl	

and	 Grey	 (2007),	 PAF	 is	 the	 most	 frequently	 method	 used	 in	 practice,	 where	 common	 factors	 are	

estimated	 based	 on	 least-squares	 estimation.	 The	ML	method	 is	 based	 on	 relatively	 strict	 underlying	

assumptions	as	compared	to	both	PAF	and	PCF.	The	distribution	of	data	must	be	multivariate	normal	and	

the	variables	must	be	continuous	(Knafl	&	Grey,	2007).	Moreover,	research	shows	that	this	method,	as	

compared	to	PAF,	returns	inferior	results	when	N	is	relatively	small	and	there	are	few	indicators	per	latent	

factor	(de	Winter	&	Dodou,	2012).	This	is	true,	as	smaller	weights	are	assigned	to	weaker	correlations,	and	

thus,	ML	is	less	able	to	recover	weaker	factors	(de	Winter	&	Dodou,	2012).	The	choice	of	methods	is	also	

in	line	with	Saucier	and	Ostendorf’s	(1999)	as	well	as	Stuart	and	Abettis’	(1987)	research,	who	use	PCF	as	

well.	

Some	of	the	considerations	we	make	prior	to	running	the	FA	are	described	below.	First,	we	look	at	the	

scale	of	the	observed	personality	variables.	According	to	Acock	(2013),	reverse	coding	is	recommended	

for	items	with	a	reverse	scale	orientation	in	order	to	make	results	more	interpretable	as	it	gives	them	a	

better	fit.	This	technique	has	also	been	recommended	by	Specter	et	al.	(1997)	for	sets	of	variables	that	

contain	items	written	in	opposite	directions	to	prevent	the	production	of	two	separate	factors.	In	this	case,	

the	two	separate	factors	would	be	artifacts	rather	than	true	independent	constructs.	We	make	use	of	the	

reverse	 coding	 for	 those	 variables	 which	 are	 negatively	 worded	 in	 order	 to	 obtain	 cohesion	 and	

consistency	of	the	data	with	the	B5	(Knafl	&	Grey,	2007).	Table	2	presents	the	items	for	which	the	scale	

has	been	reversed.	

	 	

																																																													
6	e1	=	„I	talk	to	lots	of	different	people	at	parties.“	
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TABLE	2:	REVERSE	CODED	IPIP	ITEMS	

Variable	 Statement	 New	Variable	 Reversed	Statement	
e3	 I	keep	in	the	background.	 e3_rev	 I	do	not	keep	in	the	background.	
e4	 I	do	not	talk	a	lot.	 e4_rev	 I	talk	a	lot.	
a3	 I	am	not	really	interested	in	others.	 a3_rev	 I	am	really	interested	in	others.	

a4	
I	am	not	interested	in	other	
people’s	problems.	

a4_rev	
I	am	interested	in	other	people’s	
problems.	

c3	
I	often	forget	to	put	things	back	in	
their	proper	place.	

c3_rev	
I	rarely	forget	to	put	things	back	in	
their	proper	place.	

c4	 I	make	a	mess	of	things.	 c4_rev	 I	do	not	make	a	mess	of	things.	
n3	 I	seldom	feel	blue.	 n3_rev	 I	often	feel	blue.	
n4	 I	am	relaxed	most	of	the	time.	 n4_rev	 I	am	not	relaxed	most	of	the	time.	
o2	 I	do	not	have	a	good	imagination.	 o2_rev	 I	have	a	good	imagination.	

o3	
I	have	difficulty	understanding	
abstract	ideas.	

o3_rev	
I	do	not	have	difficulty	understanding	
abstract	ideas.	

o4	 I	worry	about	things.	 o4_rev	 I	do	not	worry	about	things.	

In	order	to	assess	the	validity	of	this	method,	we	compare	the	post	estimation	of	the	factor	scores	with	

and	without	the	use	of	reverse	coding	techniques.	We	find,	as	expected,	that	the	interpretability	of	the	

results	 increases	 after	 reverse	 coding	 of	 all	 negatively	worded	 statements:	 all	 factor	 coefficients	 now	

explain	 the	 underlying	 dimension	 in	 the	 same	 direction,	 i.e.,	 they	 all	 have	 positive	 coefficients	 (see	

Appendix	II).	

The	 limitation	 of	 this	 ex-post	 approach	 of	 accounting	 for	 the	 inclusion	 of	 items	 written	 in	 opposite	

directions	in	our	questionnaire	is	the	inability	to	reflect	the	true	answer	respondents	might	have	given	to	

the	 reversed	 items.	 Reversing	 the	 scale	 ex-post	 rather	 than	 including	 reversed	 items	 or	 only	 one-

directional	items	in	the	original	questionnaire	infers	that	answers	of	reverse-worded	statements	would	be	

in	the	exact	opposite	direction	of	those	worded	positively.	This	however,	does	not	necessarily	hold	for	all	

statements	and	cases.	Consider	the	following	example:	

Statement	c2:	“I	like	order.”	

Statement	c2_rev:	“I	hate	order.”	

If	those	two	statements	were	answered	using	a	five-point	Likert	scale,	where	1	=	strongly	disagree	and	5	

=	 strongly	 agree,	 at	 least	 those	 people	 indifferent	 about	 order	 would	 not	 answer	 in	 exact	 opposite	

directions:	they	may	disagree	with	Statement	c2,	i.e.,	choose	point	1	or	2	on	the	scale,	but	be	neutral	in	

regard	to	Statement	c2_rev,	i.e.,	choose	3.	The	underlying	reason	for	this	is	that	like	and	hate	are	not	exact	

counterparts.	A	similar	example	is	offered	by	Specter	et	al.	(1997)	using	enthusiasm	and	feeling	of	distress,	

arguing	 that	 people	 feeling	 neutral	 would	 disagree	 with	 both	 states	 rather	 than,	 as	 a	 linear	 relation	

between	the	two	would	suggest,	agree	with	the	one	but	disagree	with	the	other.	Thus,	the	relationship	
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between	two	seemingly	bipolar	items	may	be	curvilinear	rather	than	truly	linear.	In	order	to	prevent	the	

production	of	too	many	factors,	we	reverse	11	of	the	20	statements.	This	approach	is	also	taken	in	Spector	

et	 al.’s	 (1997)	 research,	 applying	 the	 assumption	 that	 people	who	 strongly	 disagree	with	 a	 negatively	

worded	 item	will	 strongly	 agree	with	 the	 reverse	 coded	 item.	 Thus,	 negatively	worded	 items	produce	

coefficients	of	the	same	magnitude	after	reverse	coding.	Since	both	techniques	do	indeed	produce	the	

exact	same	values	for	the	postestimation	factors,	and	only	the	interpretability	of	results	is	enhanced,	we	

regard	the	use	of	ex-post	reverse	coding	in	our	research	as	valid.	The	approach	is	also	validated	statistically.	

Spector	et	al.	(1997)	argue	that	the	non-conformity	of	normally	distributed	data	indicates	the	possibility	

of	artifacts,	and	thus	reverse	coding	should	be	applied	pre-FA.	

In	order	to	make	the	factor	loadings	from	FA	more	interpretable,	rotation	of	the	factors	is	performed.	This	

technique	aims	to	produce	a	simple	structure,	where	high	loadings	on	each	variable	are	maximized	and	

optimally,	each	variable	loads	on	as	few	factors	as	possible	(Yong	&	Pearce,	2013).	Thus,	rotation	is	used	

to	maximize	high	correlations	and	minimize	low	correlations.	There	are	two	types	of	rotation:	orthogonal	

and	oblique.	Orthogonal	rotation	rotates	the	factors	90°	and	assumes	that	factors	are	not	correlated	to	

one	another	(Tabachnick	&	Fidell,	2001).	This	assumption	is	relaxed	in	oblique	rotation,	where	factors	are	

assumed	to	be	correlated,	which	is	often	the	case	in	real	life	circumstances	as	well	as	for	many	conceptual	

constructs	including	the	B5	personality	factors	used	in	this	study	(Tabachnick	&	Fidell,	2001).	Furthermore,	

this	 technique	 allows	 us	 to	 explore	 the	 potential	 of	 higher-order	 structure	 at	 factor-level.	 Another	

distinction	 between	 the	 two	 methods	 is	 the	 produced	 matrix.	 While	 orthogonal	 rotation	 produces	 a	

loading	matrix	of	the	correlations	between	the	observed	variables	and	 latent	factors,	there	are	several	

matrices	produced	in	oblique	rotation	(Tabachnick	&	Fidell,	2001).	The	first	matrix	shows	the	correlations	

between	the	latent	factors.	The	second	matrix	is	split	into	the	structure	matrix	and	the	pattern	matrix.	The	

difference	between	the	latter	 is	the	uniqueness	of	the	relationships	between	variables	and	factors:	the	

pattern	matrix	 is	said	to	be	“uncontaminated	by	overlap	among	factors”	 (Tabachnick	&	Fidell,	2001,	p.	

585)	and	thus	indicates	the	unique	correlations.	Both	rotation	methods	also	provide	a	coefficient	matrix	

with	regression-like	scores	for	each	factor	and	observation.	Since	we	aim	to	re-produce	the	B5	in	this	data	

set,	which	are	conceptually	assumed	to	be	correlated,	oblique	rotation	is	used	by	specifying	the	rotation	

method	promax.	This	technique,	which	has	previously	been	applied	by	Saucier	and	Ostendorf	(1999)	in	

their	 research	 on	 the	 B5,	 also	 allows	 us	 to	 discover	 potential	 collinearity	 between	 the	 factors,	 before	

including	them	in	the	final	SEM.	

Once	the	correlation	matrices	have	been	produced,	 the	choice	of	how	many	 factors	 to	retain	must	be	

made	before	the	factors	can	be	predicted.	There	are	several	criteria	upon	which	to	base	this	decision	on:		
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• Eigenvalues7	>	1,	

• Distinct	kinks	in	the	screeplot	of	eigenvalues,	

• 80%	of	total	variance	accounted	for.	

The	first	criterion	refers	to	the	Kaiser’s	criterion.	In	his	research,	Kaiser	(1960)	finds	that	in	a	large	number	

of	studies	those	factors	with	eigenvalues	greater	than	one	almost	always	correspond	to	the	number	of	

factors	 that	 are	 interpretable	 in	 a	 psychologically	 meaningful	 way.	 Looking	 at	 the	 eigenvalues	 of	 all	

observed	factors	graphically,	the	decision	can	be	based	on	distinct	kinks,	or	points	of	inflexion,	in	the	so-

called	screeplot	of	eigenvalues	(Yong	&	Pearce,	2013).	Lastly,	the	variance	accounted	for	by	the	number	

of	factors	to	be	retained	may	be	set	to	80%,	as	suggested	by	Rencher	and	Christensen	(2012),	thereby	

allowing	to	calculate	the	required	number	of	factors	to	achieve	this	(Rencher	&	Christensen,	2012).	Since	

we	are	performing	a	CFA	in	the	sense	that	we	know	the	number	of	factors	to	be	retained	from	a	priori	

research,	 we	 will	 only	 look	 at	 some	 of	 the	 above-mentioned	 criteria	 for	 confirmatory	 rather	 than	

explanatory	purposes.	As	a	 last	step,	 the	 factor	scores	are	obtained.	Since	Bartlett	has	been	argued	to	

produce	 less	accurate	scores	than	regression,	the	default	method	to	predict	factor	scores,	we	produce	

factor	scores	based	on	regression-like	coefficients	(Thomson,	1951).	

We	now	move	on	to	some	of	the	theoretical	and	practical	considerations	of	FA.	One	of	the	drawbacks	of	

FA	or	PCA	is	that	there	is	no	fixed	criterion	against	which	to	test	the	results.	Thus,	it	may	be	difficult	to	

determine	(statistically)	the	true	validity	of	a	given	analysis.	Another	limitation	of	the	use	of	FA	considers	

the	size	of	this	sample.	Comrey	and	Lee	(2009)	indicate	that	a	sample	should	include	at	least	300	cases	in	

order	to	be	regarded	as	appropriate	for	FA.	They	thereby	classify	a	sample	with	any	smaller	N	as	poor,	

while	other	scholars	regard	N	>	100	as	sufficient	and	50	the	minimum	amount	(Boomsma,	1985;	Gorsuch,	

1983).	Considering	our	limited	resources	and	time	available,	we	only	pass	Boomsma’s	(1985)	minimum	

criteria	of	N,	but	are	unable	to	reach	the	sufficient	sample	size	condition.	Furthermore,	missing	data	as	

well	as	outliers	should	also	be	analyzed	in	FA	in	order	to	produce	reliable	results.	We	screen	for	both	in	

our	analysis.	FA	is	based	on	the	assumption	that	all	variables	are	multivariate	normally	distributed,	if	the	

aim	of	the	analysis	is	to	statistically	determine	the	number	of	factors	(Tabachnick	&	Fidell,	2001).	Normality	

is	assessed	based	on	the	skewness,	which	is	the	symmetry	of	the	distribution,	as	well	as	the	kurtosis,	the	

peakedness	of	the	distribution	(Tabachnick	&	Fidell,	2001).	If	the	assumption	of	normality	cannot	be	met,	

transformations	of	 the	variables	 should	be	considered.	According	 to	Tabachnick	and	Fidell	 (2001),	 this	

assumption	may	be	relaxed,	if	FA	is	performed	in	order	to	reduce	the	number	of	observed	variables	for	

further	analysis.	Since	this	is	the	case	in	our	research,	the	variables	comprising	the	personality	statements	

																																																													
7	Amount	of	variance	accounted	for	by	the	factor	(Tuffery,	2011).	
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are	not	analyzed	 for	 their	distribution.	Moreover,	 linear	 relationships	between	 the	variables	as	well	as	

absence	of	multicollinearity	are	implied	by	the	assumption	of	multivariate	normality	(Tabachnick	&	Fidell,	

2001).	 In	 order	 to	 account	 for	 multicollinearity,	 which	 represents	 a	 problem	 for	 FA	 if	 extreme	

multicollinearity	is	present,	correlations	between	model	inputs	should	be	tested.	If	collinearity	is	found,	

the	respective	variables	should	be	deleted.	We	also	account	for	multicollinearity	in	the	preparation	of	data.	

According	to	Tabachnick	and	Fidell	(2007),	not	only	sample	size	is	important,	but	also	how	the	sample	is	

constructed.	In	order	to	produce	valid	results	through	FA,	the	scholars	recommend	that	samples	should	

not	be	grouped	together	from	different	sources	and	that	the	sample	should	be	taken	at	a	single	point	in	

time.	 Since	we	 use	 a	 cross-sectional	 design	 and	 conduct	 only	 one	 survey,	we	 can	 conclude	 that	 both	

recommendations	are	satisfied	in	this	study.	

While	 it	 is	 important	 to	consider	all	underlying	assumptions	of	models	 to	be	used,	 the	 theoretical	and	

practical	assumptions	behind	FA	can	be	relaxed	for	the	purpose	of	our	research,	since	FA	is	used	to	reduce	

the	number	of	observed	variables	for	further	analysis,	rather	than	to	undertake	an	empirical	analysis	of	

the	validity	of	the	Mini-IPIP.	

4.5.1.2 STRUCTURAL	EQUATION	MODELING	

SEM	 is	 a	 technique	 used	 to	 test	 hypotheses	 about	 relationships	 between	 variables	 (Hoyle,	 1995).	 In	

contrast	to	FA	which	seeks	to	explore	constructs	and	associations,	SEM	is	a	confirmatory	technique.	It	is	a	

flexible	 model	 that	 allows,	 based	 on	 a	 linear	 model,	 path	 analysis,	 CFA	 or	 multiple	 regression	 to	 be	

performed	(Tabachnick	&	Fidell,	2001).	In	comparison	to	traditional	statistical	methods,	SEM	can	perform	

multivariate	analysis	on	both	observed	and	unobserved	(latent)	variables.	In	order	to	test	hypotheses,	the	

model	must	be	formally	specified.	All	model	variables	must	be	 identified	and	the	relationship	between	

them	stated	a	priori.	

There	are	a	number	of	different	estimation	techniques	available	in	SEM.	We	make	use	of	ML	estimation,	

a	full	information	method,	estimating	all	model	parameters	simultaneously	(Kline	in	Hoyle,	2012).	While	

conceptually,	ML	is	based	on	stricter	assumptions	than	other	(partial	information)	methods	in	regards	to	

the	 distribution	 of	 endogenous 8 	variables	 (Kline	 in	 Hoyle,	 2012),	 it	 can	 handle	 missing	 data	 when	

maximum-likelihood	 missing	 values	 (mlmv)	 is	 specified.	 This	 option	 allows	 missing	 data	 points	 to	 be	

included	 in	 the	 model,	 making	 it	 a	 suitable	 option	 for	 our	 set	 of	 data	 where	 we	 find	 some	 of	 the	

																																																													
8	An	exogenous	variable	is	determined	outside	the	model,	while	an	endogenous	variable	is	determined	inside	the	model	(Stock	&	
Watson,	2012).	In	a	traditional	multiple	regression,	the	former	represents	the	independent	variables,	and	the	latter	the	dependent	
variable	(Acock,	2013).	All	exogenous	variables	are	independent	variables,	however,	not	all	independent	variables	are	exogenous	
(Acock,	2013).	Endogenous	and	exogenous	are	used	when	referring	to	SEM	specifically.	
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respondents	 not	 having	 answered	 all	 questions.	 In	 regard	 to	 the	 distribution	 of	 data,	ML	 requires	 all	

endogenous	 variables	 to	 be	 continuous	 and	 multivariate	 normally	 distributed.	 This	 assumption	 also	

includes	screening	for	any	multivariate	outliers,	those	observations	that	show	extreme	score	combinations	

on	 two	more	 variables	 (Tabachnick	&	 Fidell,	 2001).	 In	order	 to	detect	 any	multivariate	outlying	 cases,	

Mahalanobis’	 distance	 can	 be	 used	 (Tabachnick	 &	 Fidell,	 2001).	 Plotting	Mahalanobis’	 distance	 score	

against	the	robust	standardized	residuals,	outliers	can	be	discovered	and	choices	in	regard	to	elimination	

or	 transformation	be	made.	 For	 SEM	 to	 correct	 for	 the	degree	of	 non-normality	 of	 the	 variables,	 it	 is	

possible	to	use	robust	ML	estimation.	Here,	standard	errors	and	model	test	statistic	such	as	the	model	chi-

square	are	corrected	for	(Tabachnick	&	Fidell,	2001).	While	using	ML	estimation,	we	treat	some	of	the	

ordered	categorical	control	variables	as	quasi-continuous.	

One	other	practical	issue	in	SEM	refers	to	sample	size.	Since	the	model	is	based	on	covariances,	it	is	less	

stable	 if	 the	number	of	observations	 is	 small	 (Tabachnick	&	Fidell,	2001).	 In	order	 for	 the	model	 to	be	

identified,	the	number	of	parameters	must	be	smaller	than	the	number	of	observations,	N	(Tabachnick	&	

Fidell,	2001).	Since	N	is	small,	we	divide	the	analysis	in	separate	models	rather	than	over-specifying	one	

single	model.	Moreover,	instead	of	estimating	the	B5	as	latent	factors	within	SEM,	we	predict	the	factor	

scores	in	the	preceding	FA.	We	also	build	two	separate	SEM:	the	main	model	and	a	supplemental	model	

exploring	specific	MCS.	If	a	model	is	identified,	a	unique	value	for	each	parameter	can	be	estimated.	For	

the	same	reason	as	we	focus	on	the	coefficients	only,	we	focus	on	R-squared,	R2,	rather	than	a	more	SEM-

typical	fit	statistic,	e.g.,	the	model	chi	square	(Tabachnick	&	Fidell,	2001).	R2	is	referred	to	as	the	coefficient	

of	determination,	indicating	how	much	of	the	variance	is	explained	by	the	model	(Gatignon,	2014).	Thus,	

the	higher	the	value,	the	better	the	fit.	 In	order	to	obtain	the	best	possible	results,	we	screen	for	both	

univariate	normality	and	multivariate	outliers	prior	to	specifying	the	model.	

Although	 the	 B5	 are	 not	 included	 as	 latent	 variables	 in	 the	 final	 model,	 SEM	 represents	 a	 valuable	

technique	as	it	allows	for	the	specification	of	mediation	models,	separating	total,	direct	and	indirect	effects	

between	the	model	variables.	 Indirect	effects	can	be	observed	 in	mediation	models,	where	one	of	 the	

dependent	variables	(DV),	the	dependent	mediator	variable	(MV)	 intervenes	between	the	independent	

variable	(IV)	and	the	dependent	outcome	variable:	

IV	à	MV	à	DV	

Mediation	models	are	used	in	order	to	test	whether	IV	directly	affects	DV,	or	whether	the	relationship	is	

explained	by	the	intervening	MV.	The	mediation	model	used	in	this	study	is	illustrated	in	Figure	6,	where	

IV	 =	 Founder’s	 Personality,	MV	=	MCS	 Implementation	 and	DV	=	 Start-up	 Success.	 CDV	 constitutes	 the	

control	vectors	which	potentially	impact	DV,	and	CMV	represents	external	influences	on	MV.	Modeling	the	
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variables	 in	 this	way,	we	are	able	to	not	only	examine	the	 individual	associations	between	each	of	 the	

concepts,	but	also	explore,	whether	the	mediator	helps	to	explain,	at	least	partly,	the	association	between	

IV	and	DV.		

FIGURE	6:	MEDIATION	MODEL	

	

In	contrast	to	full	mediation,	where	the	direct	effect	becomes	non-significant,	i.e.,	the	effect	of	IV	on	DV	

is	 explained	 fully	 though	MV,	 the	 direct	 effect	 in	 partial	mediation	 is	 reduced	 rather	 than	 completely	

absorbed	(Rucker,	Preacher,	Tormala	&	Petty,	2011).	If	the	mediation	is	partial,	there	are	arguably	other	

intermediary	 effects	 to	be	 considered.	 Technically,	 the	 indirect	 effect	 is	 the	product	of	 the	 two	direct	

effects	between	IV	and	MV,	and	MV	and	DV.	In	the	overall	model,	the	total	effect	again	is	equal	to	the	sum	

of	 the	direct	effect	 (between	 IV	and	DV)	and	 the	 indirect	effect	 (between	 IV	and	DV	via	 the	mediator	

variable	MV).	The	equations	(3)	and	(4)	describe	how	the	mediation	is	modeled	mathematically.	For	each	

DV,	whether	outcome	or	mediating,	a	separate	equation	is	written.	

DV	=	b0	+	bMV	*	MV	+	bIV	*	IV	+	bCon	*	CDV	+	eDV	 	 																									 (3)	

MV	=	b0	+	bIV	*	IV	+	bCon	*	CMV	+	eMV	 	 	 	 							(4)	

where	C	=	control	vector.	

Since	no	feedback	loops	are	incorporated	in	the	model,	i.e.,	the	effects	are	modeled	unidirectional	rather	

than	circular,	the	model	is	recursive	rather	than	non-recursive	in	nature	(Weiber	&	Mühlhaus,	2014).	

One	of	the	assumptions	behind	SEM	includes	temporal	precedence,	which	requires	that	the	IV	is	causally	

prior	 to	 both	MV	 and	DV.	While	 it	 is	 not	 possible	 to	 demonstrate	 this	 statistically	 in	 a	 cross-sectional	

analysis,	 where	 all	 variables	 are	 measured	 simultaneously,	 it	 may	 be	 arguable	 that	 one’s	 personality	

develops	prior	to	both	MCS	implementation	and	start-up	success.	It	is	explained	outside	the	model	and	

not	caused	by	either	of	the	endogenous	variables.	Nevertheless,	it	is	worth	noting	at	this	stage	that	the	
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findings	and	conclusions	drawn	are	 constrained	by	 the	 limitations	of	 the	cross-sectional	nature	of	 this	

study.	

4.5.2 SAMPLE	CONSTRUCTION	

From	 the	entirety	of	our	 initial	data	 set,	we	 remove	 specific	 groups	of	observations	 to	 reach	our	 final	

sample	of	founders.	The	construction	of	the	sample	is	displayed	in	Table	3.	

TABLE	3:	SAMPLE	CONSTRUCTION	

 Sample	Construction	 N	
 Observations	in	the	initial	database	 159	
Minus	 	  
 No-response	observations	 26	

	 Founders	that	were	not	involved	in	MCS	implementation	 2	
	 Respondents	that	are	neither	founders	nor	involved	in	MCS	
implementation	

2	

	 Observations	where	either	MCS	or	IPIP	sections	are	missing	 43	
	 Final	sample	of	founders	 86	

Those	responses	with	no	indication	of	answers	are	excluded	at	first.	Moreover,	only	those	observations	of	

founders	who	have	been	involved	in	the	implementation	of	MCS	are	retained.	Taking	data	quality	issues	

into	account,	we	also	exclude	cases,	where	the	MCS	as	well	as	the	personality	section	is	missing	largely	or	

even	entirely.	The	final	sample	of	founders	includes	86	observations.	

 INSTRUMENTATION	AND	MEASUREMENT	

In	this	section	we	describe	the	independent	and	dependent	variables	that	we	gather	through	the	survey.	

Also,	those	variables	generated	on	the	basis	of	the	collected	data	are	described.		

4.6.1 INDEPENDENT	VARIABLES	

There	 are	 two	 sets	 of	 independent	 variables:	 founder’s	 personality	 and	 control	 variables.	 All	 relating	

variables	are	explained	in	detail	in	the	subchapters	4.6.1.1	and	4.6.1.2.		

4.6.1.1 FOUNDER’S	PERSONALITY	

In	order	to	instrument	founder’s	personality,	the	Mini-IPIP,	a	set	of	20	personality	statements,	developed	

by	Donnellan	et	al.	(2006),	is	used	as	a	basis	from	which	to	obtain	factor	scores	for	the	B5.	This	shortened	

version	of	the	full	IPIP	questionnaire	is	based	on	the	B5	lexical	markers,	put	forward	by	Goldberg	(1992).	
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In	contrast	to	the	original	scale	from	the	lexical	B5,	Donnellan	et	al.	(2006)	reverse	the	scale	of	the	markers	

on	emotional	stability	and	use	the	label	neuroticism.	Across	five	studies,	the	scholars	test	and	validate	the	

20-item	short	version,	and	conclude	the	validity	and	reliability	of	the	measure.	We	base	our	research	on	

the	B5,	as	the	model	provides	a	common	language	for	researchers	to	study	personality	(John	&	Srivastava	

in	Pervon	&	John,	1999).	Moreover,	we	choose	the	Mini-IPIP	over	a	longer	scale,	in	order	to	enhance	the	

response	rate	of	 the	survey.	Since	we	did	not	receive	any	negative	 feedback	on	the	 lengthiness	of	 the	

personality	questionnaire	as	well	as	reporting	a	response	rate	of	over	60%,	 it	seems	to	be	a	successful	

choice.	In	order	to	include	all	desired	questions	and	stay	within	the	target	time-frame	of	under	10	minutes	

(Crawford,	Couper	&	Lamias,	2001),	the	choice	of	the	shortened	scale	seems	valid.	

Based	on	a	five-point	Likert	scale,	where	1	=	strongly	disagree	and	5	=	strongly	agree,	respondents	are	

asked	to	agree	or	disagree	with	the	statements.	Four	statements	are	included	for	each	of	the	five	factors.	

Table	 4	 describes	 the	 scoring	 keys	 of	 the	 Mini-IPIP	 scale,	 including	 the	 respective	 correlation	 to	 the	

underlying	factor	for	each	statement.		

TABLE	4:	MINI-IPIP	SCORING	KEY	

Factor	 Correlation	 Statement	
Extraversion	

+	keyed	
Talk	to	a	lot	of	different	people	at	parties.	
Am	the	life	of	the	party.	

-	keyed	
Keep	in	the	background.	
Don't	talk	a	lot.	

Agreeableness	
+	keyed	

Feel	others'	emotions.	
Sympathize	with	others'	feelings.	

-	keyed	
Am	not	really	interested	in	others.	
Am	not	interested	in	other	people's	problems.	

Conscientiousness	
+	keyed	

Get	chores	done	right	away.	
Like	order.	

-	keyed	
Often	forget	to	put	things	back	in	their	proper	place.	
Often	make	a	mess	of	things.	

Neuroticism	
+	keyed	

Have	frequent	mood	swings.	
Get	upset	easily.	

-	keyed	
Seldom	feel	blue.	
Am	relaxed	most	of	the	time.	

Openness	 +	keyed	 Have	a	vivid	imagination.	

-	keyed	
Do	not	have	a	good	imagination.	
Worry	about	things.	
Have	difficulty	understanding	abstract	ideas.	

Source:	Based	on	Donnellan	et	al.	(2006)	

In	 order	 to	 create	 a	measure	 for	 personality	 for	 our	 final	 model,	 a	 FA	 is	 undertaken	 to	 produce	 the	

underlying	 factors	 from	 the	 20	 personality	 statements.	 This	 pre-analysis	 also	 helps	 to	 determine	 the	

validity	of	the	use	of	the	model	for	this	specific	research.	For	each	of	the	personality	statements	we	create	
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variables,	 named	 as	 a	 combination	 of	 the	 first	 letter	 of	 the	 underlying	 factor,	 followed	 by	 a	 number	

between	one	and	 four,	 indicating	 the	position	of	 the	 statement	 in	 the	above	 table.	 Thus,	 the	 variable	

representing	 the	 first	 statement	 for	 extraversion	 is	 “e1”.	 Since	 we	 reverse	 all	 negatively	 worded	

statements,	the	syntax	“_rev”	is	added	to	the	label.	The	complete	list	of	personality	variables	can	be	found	

in	Appendix	III.	

Prior	to	the	FA,	an	analysis	of	the	correlation	matrix	of	all	IPIP	items	is	conducted	in	order	to	screen	for	

multicollinearity.	 According	 to	 Field	 (2009),	 mild	 multicollinearity	 can	 be	 inferred	 if	 two	 variables	

correlated	moderately,	i.e.,	the	correlation	coefficient	is	greater	than	0.89.	Field	(2009)	suggests	that	those	

pairs	of	variables	should	be	eliminated	from	FA.	Since	none	of	the	20	statements	correlate	moderately,	

i.e.,	all	coefficients	between	the	statements	are	<	0.8	(see	Appendix	IV),	we	include	all	items	in	the	further	

analysis.	As	Zygmont	and	Smith	(2014)	suggest,	this	approach	represents	“good	practice”	(p.	44).	

The	estimation	method	PCF	is	used.	Taking	a	priori	research	into	account,	we	specify	the	number	of	factors	

to	be	retained	to	be	to	be	five.	This	approach	is	reasonable,	since	our	aim	is	to	confirm	the	existence	of	

the	B5	and	subsequently	reproduce	those	exact	factors	for	our	set	of	data.	In	order	to	interpret	the	results	

of	the	principal	component	factor	analysis	 (PCFA),	we	analyze	the	promax	rotated	factor	 loadings,	also	

referred	to	as	the	pattern	matrix,	and	the	unique	variances	of	each	factor.	Table	5	on	page	58	shows	factor	

loadings,	uniqueness	and	communalities,	highlighting	all	loadings	greater	than	0.32.	This	value	is	suggested	

by	Tabachnick	and	Fidell	 (2001)	 as	 it	 represents	 a	 statistically	meaningful	 cut-off	point.	 Since	we	have	

grouped	the	variables	according	to	their	theoretical	factors,	it	is	visible	that	the	five	factors	can	be	found	

in	 our	 data	 set.	 Only	 one	 statements,	 o4_rev,	 seems	 to	 show	 a	 relatively	 smaller	 correlation	with	 its	

corresponding	factor,	while	the	statements,	a3_rev	and	a4_rev,	appear	to	be	relatively	strongly	correlated	

to	 another	 factor.	 This	 is	 explained	 by	 the	 circular	 nature	 of	 the	 B5	 model,	 which	 assumes	 that	 the	

statements	 can	 have	 loadings	 on	more	 than	 just	 one	 factor	 (Goldberg,	 1992).	 According	 to	 Yong	 and	

Pearce	(2013),	 the	factor	 loading,	calculated	as	the	correlation	between	the	observed	variable	and	the	

underlying	latent	factor,	indicates	the	strength	of	the	relationship	between	variable	and	factor.	Since	all	

items	receive	meaningful	scores	and	only	two	items	show	a	cross-loading,	i.e.,	a	loading	greater	than	0.32	

on	more	than	one	factor,	the	use	of	the	B5	factors	for	our	research	seems	adequate	(Tabachnick	&	Fidell,	

2007).	According	to	Child	(2006),	FA	seeks	to	explain	the	variance,	calculated	as	the	square	of	the	factor	

loading,	through	the	common	factors.	The	variance	accounted	for	by	each	common	factor	is	referred	to	

as	 the	 communality,	which	 equates	 to	 1-uniqueness.	 Thus,	 the	 lower	 the	 communality,	 the	 lower	 the	

																																																													
9	For	clarification	purposes,	it	should	be	noted	that	we	use	commas	(,)	as	the	thousand	separator	and	periods	(.)	as	the	decimal	
separator.	
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reliability	of	 the	 item	to	 the	corresponding	 factor.	Similarly,	 the	greater	 the	uniqueness,	 the	 lower	 the	

relevance	of	a	variable	 to	 the	 factor	model	 (Child,	2006).	Variables	with	communalities	 lower	 than	0.2	

should	thus	be	eliminated	from	the	FA	(Child,	2006).	Analyzing	our	results	in	respect	to	communality	none	

of	the	items	scores	below	the	0.2	threshold	(see	Table	5).	We	therefore	retain	all	variables	in	the	analysis.	

TABLE	5:	PROMAX	ROTATED	FATCOR	LOADINGS	

Variable	Name	 Factor1	 Factor2	 Factor3	 Factor4	 Factor5	 Uniqueness	 Communality	

e1	 0,7609	 -0,0438	 0,0466	 0,1395	 -0,0699	 0,3858	 0,6142	
e2	 0,6381	 0,0463	 -0,2396	 -0,2508	 -0,1689	 0,4680	 0,5320	

e3_rev	 0,7524	 -0,0928	 -0,1828	 0,1007	 -0,0208	 0,3976	 0,6024	
e4_rev	 0,7962	 0,1098	 0,0080	 0,0441	 0,0090	 0,3365	 0,6635	
a1	 -0,1123	 0,0745	 0,8595	 -0,0195	 0,0189	 0,2594	 0,7406	
a2	 -0,1930	 -0,0376	 0,8021	 -0,0374	 -0,2570	 0,2790	 0,7210	

a3_rev	 0,4470	 0,0552	 0,5145	 -0,1484	 0,2259	 0,4315	 0,5685	
a4_rev	 0,1635	 -0,0706	 0,7061	 0,1108	 -0,0966	 0,4257	 0,5743	
c1	 0,0029	 -0,4982	 0,0827	 -0,3541	 0,3794	 0,5260	 0,4740	
c2	 0,0296	 -0,0461	 -0,2191	 0,2523	 0,4858	 0,6672	 0,3328	

c3_rev	 -0,0937	 -0,0194	 -0,0706	 -0,1994	 0,7454	 0,4041	 0,5959	
c4_rev	 0,0066	 0,0599	 -0,1053	 0,4060	 0,6465	 0,4141	 0,5859	
n1	 0,1160	 0,6954	 0,0033	 -0,0204	 -0,4193	 0,3457	 0,6543	
n2	 0,0691	 0,6355	 -0,0384	 -0,0872	 0,0328	 0,5608	 0,4392	

n3_rev	 -0,0499	 0,3897	 0,1672	 -0,1021	 0,1396	 0,7862	 0,2138	
n4_rev	 0,0766	 0,6656	 -0,0212	 -0,1433	 0,1917	 0,4557	 0,5443	
o1	 -0,0122	 0,0834	 -0,1439	 0,7476	 -0,0468	 0,4421	 0,5579	

o2_rev	 0,3158	 0,0092	 0,2720	 0,5620	 0,1570	 0,4185	 0,5815	
o3_rev	 0,0340	 -0,4003	 0,1321	 0,5115	 -0,0303	 0,4991	 0,5009	
o4_rev	 0,1961	 -0,7131	 -0,0963	 -0,2634	 -0,0823	 0,4292	 0,5708	

From	the	FA,	the	five	factors	extraversion,	neuroticism,	agreeableness,	openness	and	conscientiousness,	

where	Factor1	corresponds	to	extraversion,	Factor2	to	neuroticism	and	so	forth,	are	predicted.	These	five	

factors	represent	the	B5	for	the	subsequent	analysis.	

To	 test	 for	 internal	 consistency	of	 the	measure,	Cronbach’s	 alpha,	α,	which	 can	be	 interpreted	as	 the	

interrelatedness	 of	 the	 test’s	 items,	 is	 used	 (Acock,	 2013;	 Tavakol	 &	 Dennick,	 2011).	 The	 parameter	

depends	on	the	number	of	items	in	the	test	and	the	average	correlation	as	well	as	covariance	between	the	

items,	and	helps	to	assess	whether	the	individual	items	can	reliably	be	described	by	a	single	dimension.	If	

the	 items	 indeed	measure	 a	 single	 underlying	 latent	 construct,	 they	 are	 described	 as	 unidimensional,	

which	can	be	interpreted	as	homogeneity	(Tavakol	&	Dennick,	2011).	This	test	is	used	in	order	to	confirm	

whether	the	constructs	of	extraversion,	agreeableness,	conscientiousness,	neuroticism	and	openness	are	

unidimensional.	We	run	the	test	for	each	factor	separately	as	oppose	to	finding	α	corresponding	to	the	

entire	model.	This	approach	is	reasonable,	since	a	large	number	of	test	items	have	been	found	to	inflate	
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the	measure	(Tavakol	&	Dennick,	2011).	The	test	also	assumes	that	all	items	within	the	scale	measure	the	

same	underlying	concept	–	which	does	not	apply	to	the	entirety	of	the	20	personality	statements	used	in	

this	research.	Table	6	states	Cronbach’s	α	for	each	of	the	B5	factors.	

TABLE	6:	CRONBACH'S	ALPHAS	FOR	THE	B5	FACTORS	

B5	Factor	 Alpha	Coefficient	

Extraversion	 0.7515	
Agreeableness	 0.7218	
Neuroticism	 0.5755	
Conscientiousness	 0.4929	
Openness	 0.3898	

According	to	Tavakol	and	Dennick	(2011),	Acock	(2013)	and	Schutte	et	al.	(2000),	the	minimum	standard	

value	is	equal	to	0.7,	while	other	scholars	(DeVellis,	2012)	limit	the	lower	bound	of	α	to	0.5,	indicating	the	

inability	to	accept	the	reliability	of	the	test	score	if	below.	We	can	conclude	the	acceptability	of	the	factors	

extraversion,	agreeableness	as	well	as	–	to	a	lesser	extend	–	neuroticism,	while	we	cannot	reliably	infer	

the	unidimensionality	of	the	factors	conscientiousness	and	openness	in	the	used	model.		

A	total	of	20	factors	are	identified	in	the	analysis.	According	to	the	screeplot	in	Figure	7,	two	significant	

cut-off	points	are	found:	the	first	one	after	Factor	3	and	the	second	after	Factor	7,	after	which	eigenvalues	

fall	below	1.	According	to	Cronbach’s	α,	the	three	most	reliable	factors	are	extraversion,	agreeableness	

and	neuroticism.	This	is	confirmed	by	the	representation	of	those	factors	as	Factors	1	to	3,	showing	the	

greatest	eigenvalues	in	the	screeplot.	However,	as	the	pre-specified	number	of	factors	to	be	retained	is	

set	to	five,	the	analysis	will	proceed	with	the	five	personality	factors.	

FIGURE	7:	SCREEPLOT	OF	EIGENVALUES	
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4.6.1.2 CONTROL	VARIABLES	

In	order	to	account	for	potential	external	influences	on	both,	start-up	success	and	MCS	implementation,	

the	controls	listed	in	Table	7	are	included	in	the	analysis.		

TABLE	7:	CONTROL	VARIABLES	

	 Control	 Variable	Name	
Start-up	Success	
	

Located	within	Incubator	 incubator	
VC-financed	 vcbacked	

MCS	Implementation	 Level	of	education	 education	
Age	 age	
Gender	 gender_m	

Start-up	Success	and	
MCS	Implementation	

Risk	attitude	 riskatt	
Industry:	Technology	 industry_tech	
Industry:	Consumer	Goods	 industry_cons	
Industry:	Services	 industry_serv	

The	 location	 within	 an	 incubator	 and	 VC-financing	 are	 included	 as	 controls	 for	 start-up	 success,	 the	

founder-specific	controls	 level	of	education,	age	and	gender	for	MCS	implementation,	and	the	attitude	

towards	risk	as	well	as	three	dummy	variables	for	the	most	common	industries	found	in	this	sample	are	

used	to	reflect	external	factors	potentially	influencing	either	of	the	variables.	In	order	to	measure	gender,	

the	 dummy	 variable	 gender_m,	 specifying	 whether	 the	 founder	 is	 male	 (=1)	 or	 otherwise	 (=0),	 is	

generated.	In	a	similar	manner,	industry_tech,	industry_cons	and	industry_serv	are	developed.	The	former	

describes	a	company	as	‘tech’	if	it	operates	within	one	of	the	following	industries:	Energy	&	Green	Tech,	

High-tech,	IT	&	Software	or	Software	as	a	Service.	The	variable	takes	on	a	value	of	0	or	1,	where	1	indicates	

a	 ‘tech-company’,	and	0	otherwise,	 specifying	all	other	 industries.	The	other	 two	are	dummy	variables	

indicating	 whether	 a	 company	 operates	 within	 the	 consumer	 goods	 industry	 or	 services	 industry,	

respectively.	While	both	vcbacked	and	incubator	are	coded	as	dummy	variables,	riskatt	and	education	are	

ordered	categorical	 variables,	with	higher	values	 representing	a	greater	 risk-loving	attitude	and	higher	

level	of	completed	education.	The	former	is	measured	on	a	five-point	Likert	scale	where	1	=	risk-averse	

and	5	=	risk-loving.	The	level	of	education	ranges	from	1	to	6	 indicating	the	highest	 level	of	completed	

education,	where	1	=	High	School	and	6	=	PhD.	
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4.6.2 DEPENDENT	VARIABLES	

This	study	 includes	two	types	of	DV’s:	the	dependent	mediator	variable,	MCS	implementation,	and	the	

dependent	 outcome	 variable,	 start-up	 success.	 The	 development	 of	 their	 respective	 measurement	

variables	is	described	in	the	subsequent	sections.	

4.6.2.1 MCS	IMPLEMENTATION	

In	order	to	develop	a	comprehensive	and	applicable	list	of	MCS	items,	we	use	Davila	and	Foster’s	(2005,	

2007)	eight	MCS	categories	comprising	in	total	46	MCS	items	(see	Appendix	V).	

For	the	purpose	of	this	study,	a	list	of	23	items	falling	in	four	categories	is	developed.	This	list,	while	being	

based	on	Davila	and	Foster’s	(2005,	2007)	study,	has	been	adjusted	to	reflect	both	our	particular	research	

focus	 as	 well	 as	 our	 chosen	 sample.	 We	 regard	 items	 from	 the	 categories	 product	 development	

management	and	partnership	management	as	both	too	specific	and	too	advanced	for	the	majority	of	this	

sample	of	respondents,	and	are	thus	not	carried	over.	Changing	this	might	be	a	reasonable	modification	

of	Davila	and	Foster’s	(2005,	2007)	model,	since	the	rate	of	adoption	of	partnership	management	systems	

is	below	20%	for	the	first	 three	years,	and	remains	below	30%	in	years	 four	and	five.	Moreover,	 those	

numbers	refer	to	VC-backed	companies,	with	non-VC-backed	equivalents	amounting	to	less	than	10%	in	

years	one	to	four	and	just	about	crossing	the	10%	rate	in	year	five	(Davila	&	Foster,	2005,	2007).	While	we	

do	not	include	the	category	product	development	management	in	our	research,	we	include	the	MCS	item	

product	 development	 process	 within	 strategic	 planning.	 This	 enables	 us	 to	 account	 for	 product	

development,	without	inflating	the	model.	Since	product	development	arguably	forms	an	essential	part	of	

a	firm’s	overall	growth	strategy,	we	regard	it	is	a	relevant	item	to	include	in	our	research,	as	well	as	it	is	

reasonable	to	categorize	this	item	within	strategic	planning.	Another	level	of	aggregation	from	Davila	and	

Foster’s	(2005,	2007)	more	comprehensive	list	concerns	the	combination	of	one	or	more	MCS	into	a	single	

item.	 Examples	 include	 capital	 investment	 approval	 procedures	 and	 operating	 expenses	 approval	

procedures,	which	are	combined	as	formal	approval	procedures	(e.g.,	capital	expenditure,	expenses),	or	

cash	flow	projections	and	sales	projections	which	merge	to	forecasts	(sales	/	cash	flow).	Table	8	outlines	

the	list	of	MCS	items	and	the	four	different	MCS	categories	(group	A).	The	categorization	leans	on	the	eight	

categories	 presented	 by	Davila	 and	 Foster	 (2007).	 Here,	 no	 distinction	 is	made	 between,	 for	 example	

financial	planning	and	evaluation,	but	both	combined	to	form	the	group	financial.	Due	to	the	non-inclusion	

of	 product	 development	 management	 as	 well	 as	 partnership	 management,	 both	 categories	 are	 not	

included	in	this	study.	
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TABLE	8:	MCS	ITEMS	

Variable	Name	 MCS	Name	 Group	A	
mcs1	 Operating	budget	 Financial	
mcs2	 Forecasts	(sales	/	cash	flow)	 Financial	
mcs3	 Formal	approval	procedures	(e.g.,	capital	expenditure,	expenses)	 Financial	
mcs4	 Financial	performance	analysis	 Financial	
mcs5	 Product	profitability	analysis	 Financial	
mcs6	 Customer	profitability	analysis	 Financial	
mcs7	 Communication	of	core	values	 Human	Resources	
mcs8	 Organizational	chart	 Human	Resources	
mcs9	 Codes	of	conduct	/	written	policies	 Human	Resources	
mcs10	 Formal	HR	processes	(e.g.,	hiring	/	firing,	career	development)	 Human	Resources	
mcs11	 Written	performance	objectives	 Human	Resources	
mcs12	 Formal	feedback	procedure	 Human	Resources	
mcs13	 Performance-based	compensation	 Human	Resources	
mcs14	 Vision	/	Mission	Statement	 Strategic	
mcs15	 Business	plan	 Strategic	
mcs16	 Investment	plan	 Strategic	
mcs17	 Product	development	process	 Strategic	
mcs18	 Marketing	budget	 Sales	&	Marketing	
mcs19	 Inventory	and	sales	reports	 Sales	&	Marketing	
mcs20	 Customer	satisfaction	feedback	 Sales	&	Marketing	
mcs21	 Staff	training	and	development	 Human	Resources	
mcs22	 Customer	relationship	management	system	 Sales	&	Marketing	
mcs23	 Regular	meetings	(with	co-founder(s),	managers,	employees)	 Strategic	

The	choice	of	 those	specific	MCS	 is	also	based	on	Simons	 (1995)	Levers	of	Control.	All	 four	Levers	are	

accounted	for,	representing	a	balanced	MCS	portfolio.	

Table	9	maps,	by	way	of	example,	some	of	the	MCS	included	in	this	study	to	Simons’	(1995)	four	Levers	of	

Control.	
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TABLE	9:	MAPPING	OF	SIMONS'	FOUR	LEVERS	OF	CONTROL	TO	MCS	ITEMS	

Simons’	Levers	of	Control	 MCS	Item	Name	
Belief	System	 Vision	/	Mission	Statement	

Communication	of	core	values	

Boundary	System	 Codes	of	conduct	/	written	policies	
Formal	HR	processes	(e.g.,	hiring	/	
firing,	career	development)	

Diagnostic	Control	System	 Written	performance	objectives	
Formal	feedback	procedure	
Performance-based	compensation	
Business	plan	

Marketing	/	Operating	budget	
Interactive	Control	System	 Regular	meetings	(with	co-

founder(s),	managers,	employees)	
Staff	training	and	development	

In	order	to	measure	MCS	implementation,	the	following	new	variables	are	generated	from	the	23	above	

mentioned	 items:	mcs_intensity	 and	mcs_time.	Mcs_intensity	measures	 the	 percentage	 of	MCS	 items	

adopted	 for	 each	 observation	 and	 is	 calculated	 in	 a	 two-step	 process.	 Firstly,	 a	 total	 score	 for	 MCS	

implementation	is	generated,	summing	all	items	that	are	in	place	as	per	most	recent	observation	for	each	

case.	Each	MCS	item	is	coded	as	a	dummy	variable,	indicating	whether	the	particular	MCS	item	is	in	place	

(=	1)	or	not	 (=	0).	 If	all	 items	are	adopted,	 the	score	equals	23.	 If	none	of	 the	MCS	 items	are	 in	place,	

mcs_score	 =	 0.	 Secondly,	 the	 variable	 mcs_intensity	 is	 generated,	 representing	 the	 corresponding	

percentage	of	MCS	adoption.	Mcs_intensity	is	calculated	as	follows:	

mcs_intensity	=	mcs_score	/	23	 	 	 	 	 (5)	

Thus,	the	corresponding	mcs_intensity	of	a	MCS	score	of	23	is	1,	or	100%.	

To	measure	time-to-adoption,	the	variable	mcs_time	is	generated	as	an	average	of	the	observed	adoption	

times	 of	 all	 MCS	 items,	 measured	 by	 the	 variables	mcs1_y,	 mcs2_y	 and	 so	 forth.	 For	 each	 of	 the	

observations,	the	time-to-adoption	for	all	MCS	items	are	summed	and	then	divided	by	the	number	of	items	

in	place,	mcs_score.	The	following	equation	specifies	the	calculation	of	mcs_time:	

mcs_time	=	S	mcsi_y	/	mcs_score	 	 	 	 (6)	

The	time-to-adoption	for	each	MCS	is	stated	as	the	year	since	founding.	A	higher	mcs_time	thus	represents	

a	 longer	time-to-adoption	of	MCS.	 If	an	 item	is	not	adopted,	 i.e.,	mcs1	=	0,	the	respective	MCS	timing,	

indicated	by	the	suffix	“_y”,	is	0,	i.e.,	mcs1_y	=	0.	Thus,	missing	values	for	mcs_time	will	be	reported	for	all	
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those	observations	that	do	not	have	any	MCS	in	place.	The	smallest	value	mcs_time	can	thus	take	is	1,	

which	is	the	case	if	all	MCS	items	in	place	have	been	implemented	within	the	year	of	founding.	

In	 order	 to	 answer	 RQ4,	 concerning	 the	 association	 between	 the	 founder’s	 personality	 and	 the	

implementation	 of	 specific	 MCS,	 and	 test	 the	 related	 hypotheses	 derived	 in	 chapter	 3,	 a	 second	

categorization	is	created	(group	B).	Group	B	is	formed,	distinguishing	planning	from	non-planning	MCS.	

Since	hypotheses	are	developed	concerning	the	implementation	of	people-based	as	well	as	planning	tools,	

the	MCS	categorized	as	HR	and	those	as	planning	are	relevant	for	this	analysis.	To	measure	the	degree	of	

adoption	 of	 either	 group,	 two	 additional	 variables	 are	 developed:	 mcs_intensity_hr	 and	

mcs_intensity_plan.	The	former	represents	MCS	categorized	as	human	resources	in	Table	8	and	the	latter,	

group	B,	planning	MCS	as	 listed	 in	Table	10.	 In	 this	group,	all	other	MCS	are	defined	as	non-planning.	

Appendix	VI	provides	a	list	with	all	23	MCS	and	their	allocation	in	Group	A	and	B.	

TABLE	10:	PLANNING	MCS	

MCS	Name	
Operating	budget	
Forecasts	(sales	/	cash	flow)	
Communication	of	core	values	
Organizational	chart	
Codes	of	conduct	/	written	policies	
Formal	HR	processes	(e.g.,	hiring	/	firing,	career	
development)	
Staff	training	and	development	
Marketing	budget	
Vision	/	Mission	Statement	
Business	plan	
Investment	plan	
Product	development	process	
Regular	meetings	(with	co-founder(s),	managers,	employees)	

Again,	the	same	approach	is	used	in	order	to	calculate	intensity	measures	for	the	two	group	variables.	In	

the	 latter	 variable,	 all	 planning-related	 MCS	 are	 included	 while	 in	 the	 former	 all	 HR	 measures	 are	

accounted	for.	These	two	variables	are	used	in	order	to	test	H4	of	each	of	the	five	personality	factors.	

4.6.2.2 START-UP	SUCCESS	

Start-up	success	is	instrumented	using	the	following	parameters:	years-to-profit,	employee	growth	from	

year	one	through	year	three,	as	well	as	revenue	growth	for	the	same	period.	The	former	is	measured	by	

the	observed	variables	profit_y.	Years-to-profit	 is	 interpreted	as	the	first	year	of	profit	generation	since	

founding	of	the	company,	and	thus,	the	lower	the	better.	In	order	to	calculate	employee	growth,	available	

data	 for	 the	 number	 of	 employees	 after	 one	 and	 three	 years	 of	 founding	 is	 used.	 Since	 the	 variables	
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exclude	founders,	the	number	of	founders,	founders_n,	is	added	to	each	employee	figure	generating	the	

new	variable	employeestotal_n1y,	employeestotal_n3y	and	employeestotal_today.	Since	only	the	number	

of	employees	one	and	three	years	after	founding	is	observed,	a	value	for	employee	growth,	ngrowth,	is	

produced	based	on	the	two	observations.	The	growth	rate	is	calculated	as	follows:	

ngrowth	=	(employeestotal_n3y	–	employeestotal_n1y)/employeestotal_n1y	*	100	 (7)	

Even	though	we	have	to	report	some	missing	data	points	for	ngrowth,	we	choose	to	retain	the	measure	in	

the	model.	 In	contrast	 to	ngrowth,	only	27	observations	can	be	produced	for	rgrowth.	As	a	 result,	 the	

measure	rgrowth	is	excluded	from	further	analysis10.	Developing	a	measure	of	start-up	success	that	is	in	

line	with	some	of	the	reference	papers	of	this	study	(Davila	&	Foster,	2005,	2007),	the	success	of	a	start-

up	is	measured	by	employee	growth	over	years	one	through	three.	Since	entrepreneurial	companies	are	

examined,	growth	figures	rather	than	financial	performance	measures,	such	as	profits,	should	be	used	as	

indication	of	success	(Wiklund,	1999).	Thus,	only	ngrowth	is	used	as	a	measure	of	start-up	success.	

 DATA	SCREENING	AND	PREPARATION	

Before	moving	on	to	the	preparation	of	the	variables	for	further	analysis,	the	final	sample	is	screened	for	

non-conform	or	missing	data.	One	start-up	is	observed	where	employees_ntoday	=	3861.	The	start-up	was	

founded	in	2013	and	reports	a	number	of	employees	three	years	after	founding	equal	to	12.	This	response	

is	regarded	as	an	error	and	therefore	replaced	by	employees_n3y.	Since	the	observation	reports	no	other	

missing	data	on	the	research	variables,	this	assumption	is	made	rather	than	the	case	dropped	altogether.	

A	further	assumption	is	made	in	regard	to	MCS	implementation.	If	a	respondent	actively	indicated	a	year	

of	adoption	of	a	particular	MCS	but	reports	either	no	answer	to	whether	that	item	is	in	place	or	states	that	

it	is	not	adopted,	the	assumption	is	made	that	the	MCS	item	is	in	place.	

In	order	to	comply	with	the	assumptions	and	requirements	of	SEM,	all	research	variables	are	tested	for	

multivariate	normality.	First,	the	variables	of	the	main	model	are	screened	and	prepared,	and	then	the	

additional	variables	mcs_intensity_plan	and	mcs_intensity_hr	of	the	supplemental	model	are	analyzed.	

Since	 SEM	 assumes	 a	 normal	 distribution	 of	 the	 endogenous	 variables,	 all	 continuous	 endogenous	

variables	 are	 tested	 for	 univariate	 normality.	 If	 the	 normality	 assumption	 is	 severely	 violated,	 bias	 is	

induced	since	the	standard	errors	of	the	parameters	to	be	estimated	tend	to	be	low	(Kline	in	Hoyle,	2012).	

This	inflates	type	1	error,	thereby	wrongly	rejecting	a	true	null	hypothesis	(Gravetter	&	Wallnau,	2005).	As	

																																																													
10	Due	to	a	 lack	of	data	 in	regard	to	revenues,	 the	corresponding	growth	figure	for	revenues	cannot	be	calculated	for	a	 large	
enough	portion	of	the	sample.	This	is	increased	by	the	problem	of	zero	revenue	figures	at	year	one	after	founding	in	calculation	
growth	rates.	
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a	 result,	artificial	 findings	may	be	 reported.	The	variables	ngrowth,	age	and	mcs_time	are	 found	 to	be	

distributed	non-normally	and	thus	transformed.	In	order	to	decide	on	the	transformation,	each	variable	is	

run	 through	 ladder.	 Using	 the	 log	 transformation,	 the	 new	 variable	 ngrowth_norm	 is	 generated.	 The	

variables	 age	 and	 mcs_time	 are	 transformed	 using	 the	 inverse	 square	 and	 inverse	 square	 root,	

respectively.	 Even	 after	 transforming	 mcs_time	 generating	 mcs_time_norm,	 the	 joint	 probability	 of	

skewness	and	kurtosis,	ρ,	still	remains	at	0.0288.	For	mcs_intensity	ρ	=	0.5291,	indicating	that	the	variable	

follows	a	close	to	normal	distribution.	Thus,	the	variable	remains	untransformed.	Of	the	five	factors,	only	

agreeableness	is	found	to	be	non-normally	distributed.	With	negative	skewness	of	-0.80	and	a	close-to-

normal	 value	 of	 kurtosis	 of	 3.26,	 a	 joint	 ρ	 =	 0.0288	 is	 achieved.	 In	 order	 to	 consistently	 retain	 all	 B5	

variables	 as	 their	 raw	 scores,	 the	 variable	 remains	 untransformed.	 Next,	 the	 continuous	 endogenous	

variables	are	screened	for	multivariate	outliers	using	a	Distance-Distance	plot	in	Stata.	In	this	graph,	the	

robust	standardized	residuals	are	plotted	on	the	y-axis	and	the	robust	Mahalanobis	distance	on	the	x-axis.	

We	detect	four	vertical	outliers,	found	in	the	upper	(15,	34)	and	lower	left	(57,	82)	quadrant,	three	good	

leverage	points	(19,	65,	43),	found	within	the	horizontal	tolerance	band	to	the	right	of	the	x-space,	as	well	

as	three	bad	leverage	points,	located	in	the	upper	(67)	and	lower	right	quadrants	(40,	51).	The	tolerance	

band	is	represented	by	the	two	horizontal	lines,	while	the	x-space	lies	left	to	the	vertical	line.	The	plot	is	

illustrated	in	Figure	8,	indicating	the	observation	number	as	labels.	

FIGURE	8:	DISTANCE-DISTANCE	PLOT	MAIN	MODEL	

	

We	retain	all	observations	because	none	of	the	outlying	cases	are	a	considerate	distance	away	from	either	

the	x-space	or	the	horizontal	tolerance	band	(Zygmont	&	Smith,	2014).	Taking	into	account	that	some	of	

the	measured	variables	remain	skewed,	and	that	slightly	outlying	cases	are	present	in	the	data,	we	use	

robust	standard	errors	in	the	ML	estimation	to	obtain	standardized	b-coefficients.	Lifting	the	model	from	
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its	 strict	assumptions	 to	 some	degree	may	be	 reasonable,	 since	SEM	 is	used	only	 to	obtain	 regression	

coefficients.	Variances	and	covariances	of	the	independent	variables	are	not	considered.	

Since	we	do	not	 intend	 to	explore	variances	or	 covariances	 the	calculation	of	 the	 required	matrices	 is	

prevented.	Having	developed	the	factor	scores	for	the	B5	in	the	pre-analysis,	each	factor	is	treated	as	an	

observed	variable	in	the	SEM.	Although	the	five	factors	are,	on	the	conceptual	level,	potentially	correlated,	

we	 find	no	 significant	 correlation	between	 the	variables.	 Table	11	 shows	 the	 correlation	matrix	of	 the	

promax	rotated	common	factors.	

TABLE	11:	CORRELATION	MATRIX	OF	THE	COMMON	FACTORS	

		 Factor1	 Factor2	 Factor3	 Factor4	 Factor5	
Factor1	 1.00000	 	    
Factor2	 0.06037	 1.00000	 	   
Factor3	 0.04449	 -0.05178	 1.00000	 	  
Factor4	 0.05986	 -0.10070	 0.08725	 1.00000	 	
Factor5	 0.06971	 0.04135	 0.05283	 0.00595	 1.00000	

We	are	thus	able	to	 include	all	 factors	 in	the	analysis	without	 inducing	multicollinearity.	Therefore,	the	

main	model	is	set	up	comprising	all	B5	personality	factors.	

In	the	next	section,	the	variables	for	the	supplemental	model	are	screened	and	prepared.	The	assumptions	

of	multivariate	normality	 are	 again	 tested	by	 first	 looking	at	 the	distribution	of	 the	 two	new	variables	

independently	and	then	screening	for	multivariate	non-normality.	Mcs_intensity_plan	is	with	a	ρ	=	0.3564	

found	to	be	close	to	normally	distributed	and	thus	remains	as	is.	Mcs_intensity_hr	does	not	approximate	

normality	 jointly	 on	 skewness	 and	 kurtosis,	 and	 is	 thus	 logtransformized.	 The	 new	 variable	

mcs_intensity_hr_norm	 is	 generated.	 It	 must	 be	 noted	 however,	 that	 even	 after	 transformation,	 the	

variable	is	still	non-normal	in	terms	of	skewness	and	kurtosis.	In	order	to	account	for	this,	robust	standard	

errors	and	ML	estimation	is	used	once	more.	Ngrowth	and	all	control	variables	are	transformed	as	before.	

Thereafter,	 all	 continuous	 variables	 are	 screened	 for	 multivariate	 outliers	 based	 on	 the	 Mahalanobis	

Distance,	using	the	Distance-Distance	plot	as	described	before.	
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FIGURE	9:	DISTANCE-DISTANCE	PLOT	SUPPLEMENTAL	ANALYSIS	

	

In	order	to	base	the	analysis	on	the	same	set	of	observations	as	in	the	main	model,	all	observations	are	

retained	even	though	some	cases,	e.g.,	observation	34	and	40,	may	be	regarded	as	outliers	when	analyzing	

the	Distance-Distance	plot	in	Figure	9.	The	number	of	observations	included	in	the	model	is	thus	again	86.	

 ETHICAL	CONSIDERATIONS	

We	now	move	on	 to	 the	ethical	considerations	of	our	 research.	These	are	 important	since	we	seek	 to	

access	individuals	for	the	collection	of	research	data.	Considerations	relate	to	the	behavioral	standards	of	

the	researches	in	conducting	the	study,	especially	with	regard	to	the	rights	of	participants	(Saunders	et	al.,	

2016).	To	achieve	quality	in	regard	to	the	collected	data,	we	are	reliant	upon	the	input	of	the	respondents.	

Respondents	 are	 informed	 that	 the	 requested	 data	 solely	 serves	 academic	 research	 purposes,	 which	

establishes	trust	and	cooperation.	This	is	explained	on	the	opening	page	of	the	online	survey,	before	the	

respondents	 start	 the	 actual	 questionnaire.	 The	 ethical	 principle	 of	 informed	 consent	 is	 therefore	

addressed	already	at	 the	point	of	establishing	contact	with	 the	participants	 (Saunders	et	al.,	2016).	By	

disclosing	our	names,	we	aim	to	raise	 integrity,	 trust	and	respect,	all	contributing	to	the	quality	of	our	

research.	This	is	important,	since	most	of	the	access	points	are	established	via	online	rather	than	personal	

channels.	Further,	we	consider	the	principle	of	privacy	and	confidentiality	by	treating	all	 information	as	

anonymous	 throughout	 the	 entire	 research	 process	 (Saunders	 et	 al.,	 2016).	 All	 person-specific	

information,	such	as	the	email	address	provided,	is	solely	used	for	the	purpose	of	the	lottery	as	well	as	to	

provide	interested	participants	with	the	results	of	the	study.	Any	request	for	confidentiality	will	be	strictly	

adhered	to.	Since	all	data	is	stored	on	private	devices,	we	can	comply	with	ethical	issues	not	only	in	the	

collection	of	data,	but	also	thereafter.	
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That	we	do	not	intend	to	harm	any	participant	or	reader	of	our	study	is	self-explanatory.	Another	ethical	

principle	we	adhere	to	is	the	voluntary	nature	of	the	study	(Saunders	et	al.,	2016).	All	participants	are	free	

to	quit	the	survey	at	any	time.	Also,	all	questions	are	optional,	leaving	the	decision	to	provide	information	

to	the	participants.	

 RELIABILITY	AND	VALIDITY	

Next,	we	turn	to	the	issues	in	establishing	quality	of	the	research	and	findings.	Providing	the	research	with	

quality	is	of	utmost	importance	to	ensure	validity	and	reliability,	as	well	as	to	enable	generalizability.	

Reliability	refers	to	the	“extent	to	which	a	measurement	reproduces	consistent	results	if	the	process	of	

measurements	were	to	be	repeated”	(Malhotra	&	Birks,	2007,	p.159).	Only	a	study	that	is	reliable	can	be	

replicated	by	another	independent	researcher	and	reveal	the	same	results	(O’Gorman	&	MacIntosh,	2015).	

Both	 internal	and	external	 reliability	 should	be	considered	 (Saunders	et	al.,	2016).	 In	 terms	of	 internal	

reliability,	we	ensure	consistency	by	preparing	all	 research	steps	as	well	as	discussing	 the	analysis	and	

findings	 in	 cooperation	with	each	other.	 Thus,	 research	error	and	bias	are	minimized	 (Saunders	et	 al.,	

2016).	Further,	the	participants	are	able	to	take	the	survey	in	their	preferred	time	and	location,	thereby	

inducing	honest,	correct	and	unbiased	answers.	Participant	error	and	bias	are	thus	also	reduced	(Saunders	

et	al.,	2016).	Furthermore,	we	seek	external	reliability	through	documenting	our	work	fully	transparent	for	

any	 other	 researcher	 to	 repeat.	 This	 includes	 the	 research	 design	 as	 well	 as	 each	 individual	 analysis	

undertaken.	In	order	to	test	and	confirm	external	reliability,	the	study	could	be	replicated	by	one	of	the	

researchers.	 Due	 to	 time	 and	 resource	 consideration,	 the	 replication	 however	 is	 not	 possible	 for	 our	

Master’s	thesis.	

The	concept	of	validity	refers	to	“the	appropriateness	of	the	measures	used,	accuracy	of	the	analysis	of	

the	results	and	generalizability	of	the	findings”	(Saunders	et	al.,	2016,	p.	202).	There	are	three	aspects	to	

validity:	measurement,	 internal	 and	 external	 validity	 (Saunders	 et	 al.,	 2016).	 Throughout	 this	Master’s	

thesis	several	measures	are	taken	 in	order	to	achieve	the	highest	 level	of	validity	possible.	Each	of	the	

aspects	 is	 considered	 separately.	 Internal	 validity,	 or	 sometimes	 referred	 to	 as	measurement	 validity,	

concerns	the	capability	of	the	measures	to	accurately	measure	what	is	anticipated	(Saunders	et	al.,	2016),	

and	whether	these	measures	reliably	represent	the	underlying	concepts	(Bryman	&	Bell,	2015).	The	validity	

of	the	B5	is	assessed	by	testing	Cronbach’s	alpha	for	each	of	the	five	factors	(see	chapter	4.6.1.1).	Since	

we	ask	all	participants	an	identical	set	of	questions	without	altering	research	instruments,	we	ensure	both	

comparability	 of	 the	 responses	 as	 well	 as	 that	 all	 concepts	 can	 be	 measured	 by	 the	 same	 variables.	

Furthermore,	face	validity,	an	aspect	of	measurement	validity,	is	established	through	a	pilot	study,	in	which	
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the	questionnaire	was	sent	to	a	small	group	of	founders	as	well	as	third	parties	to	ensure	that	all	questions	

are	understandable	and	easy	to	answer.	Consulting	people	with	experience	and	expertise	in	the	start-up	

environment	enabled	us	to	assess	ex-ante	whether	the	measures	included	in	the	survey	reflect	the	desired	

concepts.	For	example,	we	received	feedback	on	how	the	specific	MCS	items	are	interpreted	in	order	to	

find	out	if	additional	information	is	needed	to	describe	each	MCS	so	that	the	participants	understand	them	

in	 a	 coherent	 manner.	 We	 also	 analyzed	 their	 responses	 in	 order	 to	 strive	 for	 consistency	 and	 thus	

reliability	of	the	data.	In	this	research,	construct	validity	is	given,	since	the	hypotheses	are	deduced	from	

the	theory	and	are	based	on	already	researched	facts	(Bryman	&	Bell,	2015).	In	this	sense,	the	validity	of	

the	B5	as	a	measure	of	personality	as	well	as	the	appropriateness	of	the	MCS	items	is	taken	as	given.	We	

regard	 this	 as	 acceptable,	 since	 both	 concepts	 have	 already	 been	 thoroughly	 researched	 and	 tested.	

External	validity,	or	generalizability,	is	the	extent	to	which	the	findings	are	generalizable	to	the	population	

and	whether	they	can	be	applied	to	other	samples	or	groups	(O’Gorman	&	MacIntosh,	2015).	In	this	study,	

we	account	for	control	variables	to	indicate	differences	between	industries,	levels	of	education	or	the	age	

and	gender	of	 the	 founder.	The	ability	 to	determine	generalizability	across	these	demographics	 is	 thus	

given.	However,	it	must	be	noted	that	statistical	generalizability	can	only	be	achieved	if	the	study	was	to	

be	replicated	for	each	of	the	different	samples	or	groups.	Again,	due	to	time	and	resource	limitations,	we	

are	unable	to	accomplish	this	in	our	study.	 	
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5 DATA	ANALYSIS	

The	 first	part	of	 this	chapter	presents	a	 statistical	 summary	of	 the	 research	variables	 including	various	

statistical	indicators	and	graphical	illustrations	in	order	to	provide	an	overview	of	the	sample.	In	chapter	

5.2,	the	analysis	is	introduced	comprising	of	the	main	and	supplemental	model.	

 DESCRIPTIVE	STATISTICS	OF	RESEARCH	VARIABLES	

Before	describing	the	research	variables	relating	to	the	founder’s	personality	and	MCS	implementation,	

statistics	on	industry,	the	start-up	as	well	as	the	founder	are	provided.	

Table	12	provides	industry	statistics	on	the	sample.	As	can	be	seen	in	Panel	A,	IT	&	Software	represents	

the	largest	industry,	followed	by	services	and	consumer	goods.	One	missing	observation	is	reported	for	

industry,	as	can	be	seen	by	N	=	85,	compared	to	the	sample	size	of	86.	A	total	of	34	companies	operate	

within	the	technology	sector,	comprising	40%	of	the	total	sample.	This	differs	to	the	reference	paper	by	

Davila	and	Foster	(2005),	who	base	their	 investigation	on	77%	technology	start-ups.	As	a	consequence,	

this	study	may	reveal	some	interesting	new	insights.	Panel	B	presents	all	those	companies	that	are	included	

in	the	definition	of	the	technology	sector,	as	described	in	chapter	4.6.1.2.	

TABLE	12:	INDUSTRY	STATISTICS	

Panel	A:	All	Industries	 	  
	 	  
Industry	 Number	of	Companies	 Percentage	of	Sample	

IT	&	Software	 20	 24%	
Services	 13	 15%	
Consumer	Goods	 12	 14%	
Software	as	a	Service	 11	 13%	
Other	 10	 12%	
Healthcare	&	Wellness	 6	 7%	
Media	&	Entertainment	 6	 7%	
Education	 3	 4%	
High-tech	(e.g.,	robotics)	 2	 2%	
Energy	&	Green	Tech	 1	 1%	
Finance	 1	 1%	
Total	 85	 100%	
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Panel	B:	Technology	Sector	 	  
   
Sector	 Number	of	Companies	 Percentage	of	Sample	

IT	&	Software	 20	 59%	
Software	as	a	Service	 11	 32%	
High-tech	(e.g.,	robotics)	 2	 6%	
Energy	&	Green	Tech	 1	 3%	
Total	 34	 40%	

Company-level	statistics	are	provided	in	Table	13.	According	to	the	median,	there	are	two	founders	as	well	

as	 two	 managers	 per	 start-up.	 Measured	 at	 the	 peak	 of	 each	 company’s	 size,	 the	 mean	 number	 of	

employees	is	13.16.	On	average,	the	start-ups	in	this	sample	are	2.81	years	old.	

TABLE	13:	COMPANY	STATISTICS	

	Name	 N	 Mean	 Std.	Dev.	 Min	 Max	 Median	

Number	of	Founders*	 84	 2.62	 1.27	 1	 6	 2	
Number	of	Managers*	 85	 2.49	 1.84	 0	 10	 2	
Company	Age	 86	 2.81	 2.04	 0	 10	 2	
Number	of	Employees**	 84	 13.16	 21.28	 0	 120	 6	

*Based	on	most	recent	data.	

**Calculated	at	the	peak	of	each	company's	size.	

Next,	 financials	are	presented.	Panel	A	shows	the	number	of	companies	that	are	VC-backed	and	those	

located	within	 an	 incubator.	As	 Table	14	 shows,	 the	majority	of	 companies	 is	neither	VC-financed	nor	

member	of	an	incubator.	

TABLE	14:	FINANCIAL	STATISTICS	

Panel	A	 	 	 	  
		 N	 	 Yes	 No	

VC-backed	 84	 	 23	 61	
Located	in	Incubator	 84	 	 13	 71	

	

Panel	B	 	      
	 N	 Mean	 Std.	Dev.	 Min	 Max	 Median	

Years	of	VC-backing	 23	 2.46	 2.45	 0	 10	 2	
Revenue*	 63	 1,068,653	 3,216,393	 0	 20,000,000	 10,000	
Time-to-Profit**	 43	 2.05	 1.38	 1	 6	 1	

*Based	on	most	recent	data.	

**	Years	taken	to	generate	profits	since	founding.	
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The	 sample	 thus	 differs	 to	 Davila	 and	 Foster’s	 (2005)	 research	 both	 in	 terms	 of	 the	 degree	 of	 tech-

companies	and	VC-financing	received.	Moreover,	compared	to	a	mean	company	age	of	5.47	years,	this	

sample	is	younger.	As	the	mean	number	of	years	to	VC-financing	suggests,	those	start-ups	that	are	VC-

backed	have	received	VC-financing	shortly	after	being	founded.	The	large	discrepancy	between	revenues	

of	the	sampled	start-ups	is	shown	in	Panel	B	by	a	large	standard	deviation	as	well	as	the	large	difference	

between	minimum	and	maximum	revenue.	Since	start-ups	of	different	stages	of	growth	as	well	as	of	age	

are	included	in	the	sample,	this	difference	is	not	unexpected.	Time-to-profit	is	measured	by	profit_y	which	

states	the	first	year	after	founding	of	the	start-up	in	which	profits	are	generated.	Since	0	indicates	that	no	

profits	are	generated	yet,	the	variables	takes	on	a	minimum	value	of	1.	As	shown	by	N	=	43,	half	of	the	

sampled	start-ups	are	able	to	report	profits	as	per	most	recent	data.	As	listed	in	Table	15,	more	than	half	

of	the	start-ups	have	at	least	reached	stage	three	of	growth.	The	high	growth	figures	indicated	in	Panel	B	

are	not	surprising	considering	that	most	of	the	companies	are	in	their	early	phases,	where	doubling	in	size,	

e.g.,	from	two	to	four	employees,	can	relatively	easy	be	achieved.	This	is	even	more	extreme	for	revenue	

growth	where	a	maximum	growth	rate	of	5900%	is	reported.	Here,	the	particular	start-up	has	achieved	

revenue	growth	from	an	initial	25.000	EUR	one	year	to	1.500.00	EUR	three	years	after	founding.	For	this	

observation,	employee	growth	of	250%	has	been	achieved.		

TABLE	15:	STATISTICS	ON	START-UP	SUCCESS	

Panel	A:	Growth	Stage	 	  
    
Growth	Stage	 Description	 Number	of	Companies	 Percentage	

1	 Inception	 16	 19%	
2	 Survival	 22	 26%	
3	 Growth	 36	 42%	
4	 Expansion	 10	 12%	
5	 Maturity	 1	 1%	

Total	 	 85	 100%	
	

Panel	B:	Employee	and	Revenue	Growth	 	    
       
		 N	 Mean	 Std.	Dev.	 Min	 Max	 Median	

Employee	Growth*	 48	 95%	 104.45	 -46%	 425%	 69%	
Revenue	Growth*	 27	 714%	 1444.78	 -100%	 5900%	 150%	

*	Measured	as	the	change	between	end	of	Y1	and	Y3	since	founding.	

Next,	statistics	of	the	observed	variables	at	founder-level	are	presented.	As	shown	in	Table	16,	the	mean	

age	of	the	founder	is	33.49	years,	with	84%	of	founders	being	male.	One	respondent,	as	indicated	by	N	=	

85,	was	not	willing	 to	 indicate	his	or	her	gender.	The	dummy	variable	gender_m	 thus	 reports	72	male	
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founders	and	14	otherwise,	leaving	no	observation	with	missing	data.	Panel	A	of	Table	16	also	includes	the	

attitude	towards	risk	of	the	sampled	founders.	While	none	of	the	founders	are	strongly	risk-averse,	the	

average	indicates	a	tendency	towards	risk-loving.	This	is	aligned	with	findings	from	Begley	and	Boyd	(1987).	

However,	it	contrasts	Brockhaus’	(1980b)	results,	who	finds	risk-taking	propensity	to	be	unrelated	to	the	

entrepreneurial	personality.	Panel	B	also	includes	the	level	of	education	of	founders.	The	statistics	suggest	

that	more	 than	90%	of	 the	 founders	have	 completed	at	 least	 a	Bachelor’s	Degree.	 Sampling	bias	may	

explain	 part	 of	 the	 heavily	 skewed	 data	 towards	 higher	 education:	 not	 only	 did	 we	 use	 Copenhagen	

Business	School	(CBS)	websites,	forums	and	events	to	share	and	raise	awareness	of	our	survey,	but	it	may	

also	be	arguable	that	entrepreneurs	who	have	completed	their	degree	at	CBS	themselves	may	have	been	

more	willing	to	take	part	in	our	study.	

TABLE	16:	FOUNDER	STATISTICS	

Panel	A	 	      
	 	      
	Name	 N	 Mean	 Std.	Dev.	 Min	 Max	 Median	

Age	 86	 33.49	 8.73	 21	 58	 31	
Risk	Attitude	 86	 3.83	 0.84	 2	 5	 4	

	

Panel	B	 	  
	 	  
Gender	 Number	of	Founders	 Percentage	

Female	 13	 15%	
Male	 72	 85%	
Total	 85	 100%	

	   
Education	 Number	of	Founders	 Percentage	

High	School	 6	 7%	
Intermediate	Vocational	Education	 2	 2%	
Bachelor's	Degree	 32	 37%	
Master's	Degree	 34	 40%	
MBA	 7	 8%	
PhD	 5	 6%	
Total	 86	 100%	

The	sample	companies	are	now	described	in	terms	of	MCS	implementation.	Table	17	shows	the	number	

of	observations,	mean,	median	and	standard	deviation	as	well	as	the	minimum	and	maximum	values	for	

each	 of	 the	 MCS	 variables.	 Panel	 A	 describes	 the	 high-level	 variables	mcs_score,	mcs_intensity	 and	

mcs_time.	As	indicated	by	both	the	MCS	score	and	percentage	of	adoption,	i.e.,	intensity,	more	than	half	

of	the	23	MCS	items	are	implemented	by	the	start-ups	at	the	time	of	survey	participation.	The	average	
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MCS	score	of	12,	as	measured	by	the	median,	reflects	a	balanced	adoption	of	MCS	for	the	sampled	start-

ups	indicating	that	several	as	oppose	to	a	few	MCS	tend	to	be	in	place.	The	time	taken	until	adoption	of	

the	systems	is	with	1.72	years	after	founding	relatively	short,	when	compared	to	Davila	and	Foster’s	(2005)	

findings.	In	their	research,	time-to-adoption	of	the	eight	studies	MCS	ranges	between	2.25	and	3.95	years	

(Davila	&	Foster,	2005).	

TABLE	17:	DESCRIPTIVE	STATISTICS	MCS	IMPLEMENTATION	

Panel	A:	MCS	Implementation*     
       
Name	 N	 Mean	 Std.	Dev.	 Min	 Max	 Median	

MCS	Score	 79	 13.08	 5.62	 0	 23	 12	
MCS	Intensity	 79	 57%	 0.24	 0	 1	 52%	
Time-to-Adoption	 78	 1.72	 0.98	 1	 6.35	 1.35	

	       
Panel	B:	Group	A*	       
       
Name	 N	 Mean	 Std.	Dev.	 Min	 Max	 Median	

Strategic	MCS	 82	 74%	 0.28	 0	 1	 0.75	
Financial	MCS	 86	 55%	 0.33	 0	 1	 0.50	
Sales	&	Marketing	MCS	 86	 54%	 0.32	 0	 1	 0.50	
Human	Resources	MCS	 82	 52%	 0.30	 0	 1	 0.44	

	       
Panel	C:	Group	B*	       
       
Name	 N	 Mean	 Std.	Dev.	 Min	 Max	 Median	

Planning	MCS	 79	 63%	 0.25	 0	 1	 0.62	
Non-Planning	MCS	 85	 48%	 0.29	 0	 1	 0.40	

*	Based	on	most	recent	data.	

Table	17	also	lists	the	MCS	groups	as	developed	in	chapter	4.6.2.1	and	indicates	the	average	intensity	of	

implementation	 for	 each	 category.	 Panel	 B	 shows	 group	 A,	 dividing	 the	 23	MCS	 items	 into	 strategic,	

financial,	sales	and	marketing,	and	HR	systems.	Strategic	MCS	are	with	74%	adoption	rate	implemented	

most	frequently.	The	other	three	categories	show	similar	adoption	rates	with	around	half	of	the	start-ups	

having	adopted	the	systems.	Panel	C	displays	statistics	on	the	intensity	of	adoption	of	planning	and	non-

planning	MCS.	 As	 can	 be	 seen,	 the	 percentage	 of	 adoption	 of	 strategic	 and	 planning	MCS	 is	 greater	

compared	to	MCS	intensity,	which	measures	the	degree	of	adoption	across	all	MCS	items.	This	indicates	

the	 relatively	 greater	 adoption	 of	 strategic	 and	 planning	 MCS.	 These	 figures	 differ	 somewhat	 to	 the	

findings	by	Davila	and	Foster	(2007).	Looking	at	their	sample	of	companies,	financial	MCS	are	adopted	with	

the	 highest	 percentage.	 One	 needs	 to	 note,	 however,	 that	 it	 is	 primarily	 VC-backed	 companies	 that	
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implement	financial	MCS.	Due	to	the	adjusted	list	of	MCS	included	in	our	study	as	well	as	an	aggregation	

from	the	eight	categories	presented	by	Davila	&	Foster	(2007)	to	our	four	categories,	we	do	not	expect	to	

find	identical	results.	

Next,	 the	 time-to-adoption	 of	MCS	 is	 described.	 Table	 18	 shows	 the	 average	 time-to-adoption	 of	 the	

individual	MCS	items	in	Panel	A,	as	well	as	aggregated	by	categories	in	Panel	B.	Regular	meetings	are	not	

only	implemented	to	the	greatest	extend,	as	can	be	seen	in	Figure	10	on	page	78,	but	also	the	fastest.	The	

second	and	third	fastest	MCS	to	be	adopted	are	the	business	plan	and	operating	budget.	Compared	to	

Davila	and	Foster’s	(2005)	research,	where	the	operating	budget	shows	an	average	time-to-adoption	of	

2.25	years,	the	mean	equals	1.41	years	for	the	start-ups	in	this	study.	

TABLE	18:	TIME-TO-ADOPTION	OF	MCS	

Panel	A:	List	of	the	23	MCS	Items	 	      
       
Name	 N	 Mean	 Std.	Dev.	 Min*	 Max**	 Median	
Regular	meetings		 79	 1.34	 0.83	 1	 5	 1	
Business	plan	 66	 1.35	 1.17	 1	 9	 1	
Operating	budget	 61	 1.41	 1.33	 1	 10	 1	
Product	development	process	 65	 1.62	 1.10	 1	 6	 1	
Investment	plan	 50	 1.62	 1.09	 1	 6	 1	
Forecasts	(sales	/	cash	flow)	 59	 1.63	 1.03	 1	 5	 1	
Vision	/	Mission	Statement	 72	 1.64	 1.40	 1	 8	 1	
Formal	approval	procedures		 46	 1.65	 1.12	 1	 5	 1	
Communication	of	core	values	 58	 1.72	 1.23	 1	 7	 1	
Financial	performance	analysis	 40	 1.75	 1.08	 1	 5	 1	
Organizational	chart	 48	 1.88	 1.21	 1	 6	 1	
Customer	satisfaction	feedback	 53	 1.94	 1.59	 1	 10	 1	
Inventory	and	sales	reports	 41	 1.98	 1.29	 1	 7	 2	
Product	profitability	analysis	 40	 2.00	 2.04	 1	 10	 1	
Customer	relationship	management	system	 50	 2.04	 1.91	 1	 12	 1	
Codes	of	conduct	/	written	policies	 41	 2,05	 1.60	 1	 7	 1	
Marketing	budget	 43	 2.07	 1.33	 1	 7	 2	
Customer	profitability	analysis	 36	 2.08	 1.76	 1	 10	 1	
Written	performance	objectives	 40	 2.13	 1.51	 1	 7	 1.5	
Staff	training	and	development	 36	 2.31	 1.77	 1	 9	 2	
Formal	feedback	procedure	 34	 2.59	 1.71	 1	 8	 2	
Formal	HR	processes	 30	 2.73	 2.49	 1	 12	 2	
Performance-based	compensation	 32	 2.81	 2.29	 1	 10	 2	
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Panel	B:	Group	A	 	      
       

Name	 N	 Mean	 Std.	Dev.	 Min*	 Max**	 Median	
Strategic	MCS	 80	 1.48	 0.91	 1	 6.80	 1.00	
Financial	MCS	 76	 1.71	 1.24	 1	 8.25	 1.29	
Sales	&	Marketing	MCS	 77	 1.91	 1.20	 1	 8.00	 1.75	
Human	Resources	MCS	 73	 2.01	 1.28	 1	 7.00	 1.63	

	       
Panel	C:	Group	B	 	      

       
Name	 N	 Mean	 Std.	Dev.	 Min*	 Max**	 Median	
Planning	MCS	 77	 1.60	 0.89	 1	 5.92	 1.29	
Non-Planning	MCS	 82	 1.90	 1.19	 1	 6.90	 1.49	

*	1	=	By	the	end	of	Y1	

**	12	=	By	the	end	of	Y12	or	later	

In	order	to	represent	a	time-series	adoption	of	MCS,	Davila	and	Foster’s	(2005)	approach	is	followed.	The	

four	subsequent	graphs	illustrate	the	percentage	of	companies	that	have	adopted	each	MCS	over	the	first	

three	years	of	founding	grouped	into	strategic,	financial,	sales	and	marketing,	and	HR	MCS.	For	each	of	

the	 three	years,	 the	 individual	 systems	are	coded	as	1,	 if	 the	system	 is	adopted,	and	0	otherwise.	 It	 is	

assumed	that	once	a	system	is	 in	place,	 it	remains	 implemented	over	the	following	periods	of	analysis.	

Thus,	a	MCS	coded	as	1	in	Y1	also	receives	a	score	of	1	in	Y2	and	Y3.	In	order	to	calculate	the	percentage	

of	companies	that	have	adopted	a	specific	MCS,	the	scores	are	summed	for	each	year	and	divided	by	the	

number	of	observations	in	the	sample.	The	maximum	score	that	can	be	achieved	is	86	which	is	the	case	if	

all	 start-ups	 in	 the	sample	have	a	specific	MCS	 in	place.	Comparing	the	graphs	 in	Figure	10,	Figure	11,	

Figure	12	and	Figure	13,	strategic	MCS	are	found	as	the	most	frequently	adopted	MCS	group.	This	is	in	line	

with	the	numbers	from	Table	17,	which	are	based	on	mcs_intensity	for	each	of	the	MCS	groups.	Of	all	23	

MCS	 items,	regular	meetings	are	 implemented	most	 frequently,	 followed	by	the	business	plan	and	the	

operating	budget	(see	Appendix	VII	for	a	table	of	the	variation	of	MCS	adoption	of	each	system	over	Y1	to	

Y3).	According	to	Davila	&	Foster	(2005),	the	operating	budget	typically	is	the	first	MCS	to	be	adopted.	In	

this	study,	the	system	comes	fourth.	One	explanation	for	this	deviation	may	be	the	inclusion	of	arguably	

more	basic	MCS	in	our	MCS	portfolio	in	relation	to	the	eight	systems	included	in	Davila	&	Foster’s	(2005)	

research.	

The	described	figures	are	illustrated	on	pages	78	and	79.	



	 78	

FIGURE	10:	STRATEGIC	MCS	

	

	

FIGURE	11:	FINANCIAL	MCS	

	

0% 

20% 

40% 

60% 

80% 

100% 

1 2 3

Pe
rc
en

ta
ge
	o
f	C

om
pa

ni
es
	A
do

pt
ed

Years	since	Founding

Regular	meetings

Business	plan

Vision	/	Mission	Statemen

Product	development	
process

Investment	plan

0% 

20% 

40% 

60% 

80% 

100% 

1 2 3

Pe
rc
en

ta
ge
	o
f	C

om
pa

ni
es
	A
do

pt
ed

Years	since	Founding

Operating	Budget

Forecasts	(sales	/	cash	
flow)

Formal	approval	
procedures

Financial	performance	
analysis

Product	profitability	
analysis

Customer	profitability	
analysis



	 79	

FIGURE	12:	SALES	&	MARKETING	MCS	

	

	

FIGURE	13:	HUMAN	RESOURCES	MCS	
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Finally,	statistics	on	the	personality	of	the	founder	are	provided	in	Table	19.	Panel	A	includes	the	mean	

scores	 of	 the	 responses	 on	 the	 individual	 personality	 statements.	 Although	 most	 statements	 include	

responses	on	both	ends	of	 the	Likert	 scale,	 the	median	scores	suggest	 that	compared	 to	extraversion,	

agreeableness,	 conscientiousness	 and	 openness,	 statements	 correlating	 with	 neuroticism	 are	 more	

frequently	disagreed	with.	As	can	be	seen	in	column	“N”,	some	of	the	observations	include	missing	data.	

Considering	that	only	one	to	three	cases	observe	missing	responses	per	statement,	the	degree	of	missing	

data	can	be	considered	to	be	acceptable.	As	can	be	seen	in	Panel	A,	the	positively	worded	statements	e1,	

e2,	a1,	a2,	c1,	c2	and	o1	are	agreed	to	more	often	than	the	negatively	worded	ones.	Exception	represents	

neuroticism,	for	which	n1	and	n2	are	more	commonly	disagreed	with	and	n3	and	n4	agree	with.	While	n1	

and	n2	are	positively	worded,	they	describe	neuroticism	as	oppose	to	the	other	end	of	the	bi-polar	scale:	

emotional	stability.	The	direction	of	mean	scores	on	the	four	variables	representing	neuroticism	indicates	

that	the	founders	in	this	sample	tend	to	be	more	emotional	stable	on	average.	The	figures	on	the	B5	factors	

predicted	from	the	FA	are	displayed	in	Panel	B.	For	each	of	the	factors,	the	mean	equals	0	and	the	standard	

deviation	1	–	as	the	estimation	method	used	to	predict	the	factor	scores	assumes.	

TABLE	19:	STATISTICS	ON	THE	B5	

Panel	A:	IPIP	Statements	 	    
       
Variable	Name	 N	 Mean	 Std.	Dev.	 Min	 Max	 Median	

e1	 85	 3.82	 1.07	 1	 5	 4	
e2	 86	 3.06	 0.95	 1	 5	 3	
e3	 86	 2.27	 0.82	 1	 4	 2	
e4	 86	 2.15	 1.05	 1	 5	 2	
a1	 85	 3.56	 1.09	 1	 5	 4	
a2	 86	 3.77	 1.09	 1	 5	 4	
a3	 85	 1.88	 0.97	 1	 5	 2	
a4	 85	 2.20	 0.96	 1	 5	 2	
c1	 85	 3.20	 1.01	 1	 5	 3	
c2	 86	 3.62	 0.90	 2	 5	 4	
c3	 86	 2.77	 1.18	 1	 5	 3	
c4	 86	 2.22	 0.91	 1	 4	 2	
n1	 86	 2.33	 1.07	 1	 5	 2	
n2	 86	 2.21	 1.05	 1	 4	 2	
n3	 85	 3.21	 1.08	 1	 5	 3	
n4	 85	 3.55	 0.94	 1	 5	 4	
o1	 83	 4.17	 0.81	 2	 5	 4	
o2	 85	 1.60	 0.80	 1	 5	 1	
o3	 86	 1.74	 0.92	 1	 5	 2	
o4	 86	 3.13	 1.06	 1	 5	 3	
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Panel	B:	Factor	Scores	 	    
       
Variable	Name	 N	 Mean	 Std.	Dev.	 Min	 Max	 Median	

extraversion	 75	 0	 1.00	 -3.14	 1.80	 -0.83	
neuroticism	 75	 0	 1.00	 -1.79	 3.08	 -0.12	
agreeableness	 75	 0	 1.00	 -2.92	 1.59	 0.20	
openness	 75	 0	 1.00	 -2.35	 1.77	 0.01	
conscientiousness	 75	 0	 1.00	 -2.92	 2.56	 0.07	

In	chapter	5.2,	we	turn	to	the	main	model	using	SEM.	

 ANALYSIS	

This	chapter	comprises	the	analysis	which	consists	of	the	main	model	and	the	supplemental	model.	The	

main	model	seeks	to	answer	RQ	1-3,	while	the	supplemental	model	aims	at	finding	empirical	evidence	to	

answer	RQ4.	

Since	we	use	the	same	approach	in	both	models,	the	steps	in	specifying	the	models	are	similar.	Also,	the	

data	cleaning	and	preparation	that	has	been	described	in	chapter	4.7	applies	to	both	models.	Each	analysis	

is	described	and	run	through	in	the	subsequent	chapters	5.2.1	and	5.2.2.	

5.2.1 MAIN	MODEL	

The	main	model	contains	the	following	variables:	the	B5	personality	factors	obtained	from	the	preceding	

FA,	the	MV’s	mcs_intensity	and	mcs_time_norm,	ngrowth_norm	as	the	DV,	as	well	as	the	control	variables	

incubator,	 vcbacked,	 riskatt,	 age_norm,	 gender_m,	 education,	 industry_tech,	 industry_cons	 and	

industry_serv.	 Controls	 are	 included	 for	 both,	 the	 dependent	 outcome	 variable	 and	 the	 dependent	

mediator	variables.	The	control	vector	on	ngrowth_norm,	CDV,	includes:	incubator,	vcbacked,	riskatt	as	well	

as	 the	 three	 industry	dummy	variables	 industry_tech,	 industry_cons	 and	 industry_serv.	 Since	 the	 same	

controls	 are	 used	 for	 each	 MV,	 CMV	 represents	 the	 control	 vector	 on	 both	 mcs_intensity	 and	

mcs_time_norm,	 comprising:	 age_norm,	 gender_m,	 education,	 industry_tech,	 industry_cons	 and	

industry_serv.	

The	following	three	equations	describe	the	regression	model.	Equation	(8a)	includes	all	associations	of	the	

IV’s,	MV’s	as	well	as	the	control	variables	with	DV.	

ngrowth_norm	=	b0	+	bE	*	extraversion	+	bN	*	neuroticism	+	bA	*	agreeableness														(8a)	

+	bC	*	conscientiousness	+	bO	*	openness	+	bMCS1	*	mcs_intensity	+	bMCS2	*	mcs_time_norm	

+	bCON	*	CDV	+	e		
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where	e	=	error	term.	

Equation	 (8b)	 represents	 the	 path	 between	 the	 IV’s	 and	mcs_intensity,	 again	 controlling	 for	 external	

influences	CMV.	

mcs_intensity	=	b0	+	bE	*	extraversion	+	bN	*	neuroticism	+	bA	*	agreeableness																		(8b)	

+	bC	*	conscientiousness	+	bO	*	openness	+	bCON	*	CMV	+	e	

A	similar	equation	(8c)	is	written	for	mcs_time_norm:	

mcs_time_norm	=	b0	+	bE	*	extraversion	+	bN	*	neuroticism	+	bA	*	agreeableness															(8c)	

+	bC	*	conscientiousness	+	bO	*	openness	+	bCON	*	CMV	+	e	

Concerning	 the	 control	 vectors,	 while	 age	 and	 gender	 of	 the	 founder	 may	 potentially	 explain	 MCS	

implementation,	they	are	not	regarded	to	be	associated	with	start-up	success.	Ciavarella	et	al.	(2004)	find	

no	significance	between	either	the	age	of	the	founder	at	the	time	of	founding	or	the	gender,	and	venture	

survival.	In	order	to	allow	for	potential	other	influences	on	start-up	success	as	well	as	MCS	implementation	

between	industries,	the	dummy	variables	industry_tech,	industry_cons	and	industry_serv	are	included	in	

the	control	vectors	CMV	and	CDV.	

As	a	robustness	check,	the	model	is	modified	so	that	only	one	of	the	B5	is	included	at	a	time.	This	results	

in	 the	 specification	of	 five	 separate	models:	model	 1A	 includes	extraversion,	model	 2A	agreeableness,	

model	3A	conscientiousness,	model	4A	neuroticism	and	model	5A	openness.	Here,	“A”	specifies	that	the	

model	 is	 part	of	 the	 analysis	of	 the	 separate	models.	 “B”	 is	 used	 to	 refer	 to	 the	 supplemental	model.	

Identical	estimation	methods	are	used.	To	illustrate	the	regression	equation,	agreeableness	is	used	as	an	

example.	 Again,	 three	 equations	 describe	 the	 regression	model.	 The	 first	 equation	 in	 this	model	 (9a)	

includes	all	associations	of	the	IV	agreeableness,	the	MV’s	as	well	as	the	control	variables	with	DV.	

ngrowth_norm	=	b0	+	bA	*	agreeableness	+	bMCS1	*	mcs_intensity	+	bMCS2	*	mcs_time_norm									(9a)		

+	bCON	*	CDV	+	e		

Equation	(9b)	represents	the	path	between	agreeableness	and	mcs_intensity,	again	controlling	for	external	

influences	CMV.	

mcs_intensity	=	b0	+	bA	*	agreeableness	+	bCON	*	CMV	+	e				 	 			(9b)	

A	similar	equation	(9c)	is	written	for	mcs_time_norm:	

mcs_time_norm	=	b0	+	bA	*	agreeableness	+	bCON	*	CMV	+	e		 	 				(9c)	
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For	each	of	the	calculations	we	calculate	R2	as	well	as	the	total,	direct	and	indirect	effects.	The	results	are	

presented	in	chapter	6	and	used	to	test	our	hypotheses	developed	in	chapter	3.	

5.2.2 SUPPLEMENTAL	MODEL	

In	 order	 to	 answer	 RQ4,	 we	 explore	 the	 association	 between	 the	 founder’s	 personality,	 using	 the	 B5	

factors,	and	the	variables	mcs_intensity_plan	and	mcs_intensity_hr_norm.	Since	both	variables	comprise	

sub-sets	of	the	23	MCS	items,	they	are	highly	related	to	mcs_intensity.	Table	20	shows	that	there	is	a	high	

positive	correlation	between	each	of	the	variables.	

TABLE	20:	CORRELATION	MATRIX	OF	MCS	INTENSITY	VARIABLES	

		 mcs_intensity	 mcs_intensity_plan	 mcs_intensity_hr_norm	

mcs_intensity	 1.0000	 	  
mcs_intensity_plan	 0.9255*	 1.0000	 	

mcs_intensity_hr_norm	 0.8286*	 0.8039*	 1.0000	

*5%	significance	level	or	above.	

In	response	to	the	issue	of	multicollinerarity,	we	therefore	exclude	both	variables	from	the	main	model	

and	run	a	separate	supplemental	SEM.	Moreover,	considering	our	small	sample,	and	thus	an	unsatisfactory	

ratio	of	observations	to	parameters,	 the	decision	to	separate	the	supplemental	analysis	 from	the	main	

model,	rather	than	adding	the	variables	mcs_intensity_plan	and	mcs_intensity_hr_norm,	seems	sensible.	

In	this	supplemental	analysis,	we	seek	to	explore	whether	planning	MCS	and	HR	MCS	are	implemented	by	

certain	 founder	 ‘types’.	We	model	 this	 analysis	 in	 the	 same	way	as	 the	main	model.	DV,	 IV	 and	C	are	

unchanged,	 but	 the	 MV	mcs_intensity	 and	mcs_time_norm	 are	 replaced	 by	mcs_intensity_plan	 and	

mcs_intensity_hr_norm.	

Once	again,	three	equations	describe	the	supplemental	regression	model.	The	first	equation	in	this	model	

(10a)	includes	all	associations	of	the	IV’s,	MV’s	as	well	as	the	control	variables	on	DV.	

ngrowth_norm	=	b0	+	bE	*	extraversion	+	bN	*	neuroticism	+	bA	*	agreeableness		 	 (10a)	

	+	bC	*	conscientiousness	+	bO	*	openness	+	bMCS3	*	mcs_intensity_plan	

	+	bMCS4	*	mcs_intensity_hr_norm	+	bCON	*	CDV	+	e		
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Equation	(10b)	represents	the	path	between	the	IV’s	and	mcs_intensity_plan,	again	controlling	for	external	

influences	CMCS.	

mcs_intensity_plan	=	b0	+	bE	*	extraversion	+	bN	*	neuroticism	+	bA	*	agreeableness		 (10b)	

+	bC	*	conscientiousness	+	bO	*	openness	+	bCON	*	CMV	+	e	

A	similar	equation	(10c)	is	written	for	mcs_intensity_hr_norm:	

mcs_intensity_hr_norm	=	b0	+	bE	*	extraversion	+	bN	*	neuroticism	+	bA	*	agreeableness		 						(10c)	

+	bC	*	conscientiousness	+	bO	*	openness	+	bCON	*	CMV	+	e	

The	results	of	this	analysis	are	provided	in	chapter	6.2.	As	for	the	main	model,	separate	models	including	

only	one	of	the	B5	at	a	time	are	developed.	Since	extraversion	and	agreeableness	are	not	hypothesized	to	

be	associated	with	a	specific	type	of	MCS	implementation,	separate	models	for	those	two	factors	are	not	

specified.	The	following	models	are	specified:	model	3B	including	conscientiousness,	model	4B	including	

neuroticism	and	model	 5B	 including	openness.	 Equations	 (11a),	 (11b)	 and	 (11c)	 describe	 the	 separate	

models	of	the	supplemental	analysis.	Conscientiousness	is	taken	as	an	example.	The	first	equation	(11a)	

in	this	model	includes	all	associations	of	the	IV	conscientiousness,	the	MV’s	as	well	as	the	control	variables	

with	DV.	

ngrowth_norm	=	b0	+	bC	*	conscientiousness	+	bMCS3	*	mcs_intensity_plan																	 (11a)	

+	bMCS4	*	mcs_intensity_hr_norm	+	bCON	*	CDV	+	e	

Equation	 (11b)	 represents	 the	 path	 between	 agreeableness	 and	mcs_intensity,	 again	 controlling	 for	

external	influences	CMV.	

mcs_intensity_plan	=	b0	+	bC	*	conscientiousness	+	bCON	*	CMV	+	e				 	 	(11b)	

A	similar	equation	(11c)	is	written	for	mcs_time_norm:	

mcs_	intensity_hr_norm	=	b0	+	bC	*	conscientiousness	+	bCON	*	CMV	+	e		 	 			(11c)	
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6 RESULTS	

We	now	move	on	to	present	the	results	of	the	analysis	described	in	chapter	5	and	test	the	hypotheses	

which	have	been	derived	in	chapter	3.	Considering	once	again	the	size	of	this	sample,	the	10%	level	of	

statistical	significance,	a,	is	used.	Thus,	a	reported	r-value	<	0.1	allows	the	null	hypothesis	to	be	rejected	

at	the	10%	significance	level,	i.e.,	a	=	0.1	(Stock	&	Watson,	2012).	Consequently,	the	null	hypothesis	can	

be	rejected	in	favor	of	our	alternative	hypothesis	if	ρ	<	0.1.	We	must	note	that	by	reporting	findings	at	the	

10%	 level	 of	 significance,	 some	 of	 the	 associations	 found	 may	 represent	 misleading	 conclusions	 or	

unexplainable	phenomenon.	At	 the	 same	 time,	 taking	 into	account	our	 small	 sample	 size,	 this	 level	of	

significance	may	allow	for	associations	to	be	discovered	that	would	be	found	in	a	larger	set	of	data	but	fail	

to	show	statistical	significance	at	the	5%	or	even	1%	level	in	this	study.	We	can	conclude	that	more	than	

two-thirds	of	all	significant	findings	are	at	either	the	5%	or	1%	level	of	significance.	The	associations	that	

are	difficult	to	explain	achieve	only	significance	at	the	10%	level.	

Table	21	provides	a	summary	of	the	findings	indicating	whether	each	hypothesis	can	be	supported	or	is	

rejected.	

TABLE	21:	OVERVIEW	OF	FINDINGS	

Hypothesis	 Independent	Variable		 Dependent	Variable		 Association		 Conclusion		

HE1	 Extraversion	 Start-up	success	 positive	 rejected	
HA1	 Agreeableness	 Start-up	success	 negative	 supported	
HA2	 Agreeableness	 MCS	intensity		 positive	 rejected	
HA3	 Agreeableness	 MCS	time-to-adoption		 negative	 rejected	
HC1	 Conscientiousness	 Start-up	success	 positive	 supported	
HC2	 Conscientiousness	 MCS	intensity		 positive	 supported	
HC3	 Conscientiousness	 MCS	time-to-adoption		 negative	 rejected	
HC4	 Conscientiousness	 Planning	MCS	 positive	 supported	
HN1	 Neuroticism	 Start-up	success	 negative	 rejected	
HN2	 Neuroticism	 MCS	intensity		 positive	 rejected	
HN3	 Neuroticism	 MCS	time-to-adoption		 negative	 supported	
HN4	 Neuroticism	 Planning	MCS	 positive	 rejected	
HO1	 Openness	 Start-up	success	 positive	 rejected	
HO2	 Openness	 MCS	intensity		 negative	 rejected	
HO3	 Openness	 MCS	time-to-adoption		 negative	 rejected	
HO4	 Openness	 HR	MCS	 negative	 supported	
HMCS1	 MCS	intensity		 Start-up	success	 positive	 rejected	
HMCS2	 MCS	time-to-adoption		 Start-up	success	 negative	 supported	

The	hypotheses	regarding	the	mediation	model	cannot	be	supported.	Explanation	for	the	non-significant	

finding	of	 indirect	effects	 is	provided	 in	 subchapter	6.2.	The	 findings	of	 the	 tests	 regarding	 the	above-
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mentioned	hypotheses	are	presented	in	the	subsequent	chapters,	which	are	divided	in	accordance	to	the	

analysis:	chapter	6.1	presents	the	results	of	the	main	model	including	those	of	all	separate	models,	and	

chapter	6.2	describes	the	results	of	the	supplemental	model.	

 RESULTS	OF	THE	MAIN	MODEL		

Guiding	 through	 this	 chapter,	 first	 all	 associations	 on	 start-up	 success	 are	 explained.	 These	 include	 all	

associations	between	the	B5	personality	factors	and	start-up	success	(HE1,	HA1,	HC1,	HN1,	HO1)	as	well	as	

the	association	between	MCS	implementation	and	start-up	success	(HMCS1,	HMCS2).	In	the	second	section	

of	this	chapter,	the	focus	is	on	the	association	between	the	B5	and	the	degree	of	MCS	implementation	

(HA2,	HC2,	HN2,	HO2)	as	well	as	the	association	between	the	B5	and	time-to-adoption	of	MCS	(HA3,	HC3,	

HN3,	HO3).	 Finally,	 the	mediation	hypotheses	are	addressed	and	 the	 results	 reported	 (HM1,	HM2,	HM3).	

These	concern	the	indirect	effects	of	the	B5	on	start-up	success.	

In	this	model,	the	dependent	variables	are:	ngrowth_norm,	mcs_intensity	and	mcs_time_norm.	For	each	

of	 the	 variables,	 a	 separate	 table	 is	 presented.	 Table	 22	 shows	 all	 association	 with	 start-up	 success,	

measured	as	ngrowth_norm.	Table	23	describes	the	associations	between	the	independent	variables	and	

mcs_intensity	and	Table	24	those	with	mcs_time_norm.	

Of	 the	personality	 factors,	only	conscientiousness	 shows	 to	have	a	 significant	positive	association	with	

start-up	success	(β	=	0.475).	We	can	support	HC1	at	the	1%	significance	level	(ρ	<	0.01).	This	implies	that	

founders	high	on	conscientiousness	are	more	successful	than	founders	low	on	this	factor.	Looking	at	the	

association	between	MCS	implementation	and	start-up	success,	HMCS2,	we	find	mcs_time_norm	to	have	a	

significant	 negative	 association	 with	 start-up	 success	 (β	 =	 -0.415	 and	 ρ	 <	 0.01).	 We	 find	 support	 for	

hypothesis	 HMCS2.	 This	 implies	 that	 the	 later	 MCS	 are	 implemented,	 the	 lower	 is	 start-up	 success.	

Mcs_intensity	 is	not	found	to	be	significantly	associated	with	start-up	success.	Moreover,	we	find	other	

significant	associations.	We	find	riskatt	to	have	a	negative	association	with	ngrowth_norm	(β	=	-0.274	and	

ρ	<	0.1).	This	implies	that	the	lower	the	attitude	of	the	founder	towards	risk,	the	higher	the	success	of	the	

start-up.	 Another	 control	 variable	 that	 has	 a	 significant	 positive	 association	 with	 ngrowth_norm	 is	

vcbacked	(β	=	0.315	and	ρ	<	0.05).	Thus,	VC-backed	start-ups	are	found	to	be	more	successful.	
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TABLE	22:	MAIN	MODEL	-	ASSOCIATIONS	WITH	START-UP	SUCCESS	

ngrowth_norm	 β	 Robust	Std.	Error	

mcs_intensity	 -0.117	 0.162	
mcs_time_norm	 -0.415***	 0.155	
extraversion	 -0.069	 0.201	
neuroticism	 -0.098	 0.219	
agreeableness	 -0.150	 0.257	
openness	 0.045	 0.186	
conscientiousness	 0.475***	 0.164	
riskatt	 -0.274*	 0.155	
incubator	 0.006	 0.153	
vcbacked	 0.315**	 0.123	
industry_tech	 0.060	 0.141	
industry_cons	 0.086	 0.144	
industry_serv	 -0.048	 0.170	

*,	**,	***	Indicates	the	10%,	5%	and	1%	significance	level,	respectively.	
R2	of	the	model	=	0.712;	N	=	86	
The	table	reports	standardized	coefficients	and	robust	standard	errors.	

extraversion,	neuroticism,	agreeableness,	openness	and	conscientiousness	=	factor	scores	from	FA;	
ngrowth_norm	 =	log	transformized	ngrowth	(employee	growth	from	Y1	to	Y3	after	founding);	
mcs_intensity	 =	percentage	of	MCS	adopted;	
mcs_time_norm	 =	inverse	square	root	of	mcs_time	(mean	time-to-adoption	of	adopted	MCS);	
riskatt	 	 =	risk	attitude	measured	on	five-point	Likert	scale	where	1	=	risk-averse	and	5	=	risk-loving;	
incubator		 =	dummy	variable	that	takes	value	of	1	if	start-up	is	located	within	incubator,	and	0	otherwise;	
vcbacked			 =	dummy	variable	that	takes	value	of	1	if	start-up	is	VC-backed,	and	0	otherwise;	
industry_tech		 =	dummy	variable	that	takes	value	of	1	if	start-up	operates	within	the	technology	sector,	and	0	
	 	 otherwise;	
industry_cons		 =	dummy	variable	that	takes	value	of	1	if	start-up	operates	within	consumer	goods,	and	0		

	 	 	 otherwise;	
industry_serv		 =	dummy	variable	that	takes	value	of	1	if	start-up	operates	within	services,	and	0	otherwise.	

	

Moving	 on	 to	 the	 mediator	 variable	mcs_intensity,	 again	 only	 conscientiousness	 shows	 a	 significant	

association	with	the	degree	of	MCS	implemented	(β	=	0.218	and	ρ	<	0.05).	We	can	thus	accept	HC2,	which	

implies	 that	 the	 higher	 a	 founder	 scores	 on	 conscientiousness,	 the	 higher	 the	 intensity	 of	 MCS	

implementation.	Looking	at	the	control	variables,	we	find	that	the	founder’s	risk	attitude	explains	some	of	

the	 reasons	 for	 implementing	 MCS.	 The	 higher	 riskatt,	 the	 higher	 mcs_intensity.	 Thus,	 risk-loving	

entrepreneurs	are	inclined	to	control	for	processes	through	the	adoption	of	MCS.	While	founders	already	

undertake	 risk	 in	 setting	 up	 the	 business,	 they	 are	 assumed	 to	 control	 for	 those	 outcomes	 they	 can	

influence	by	introducing	some	formality	and	structure.	This	positive	association	(β	=	0.275)	is	found	to	be	

significant	at	the	5%	confidence	level	(ρ	<	0.05).	The	results	can	be	seen	in	Table	23.	
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TABLE	23:	MAIN	MODEL	-	ASSOCIATIONS	WITH	MCS	INTENSITY	

mcs_intensity	 β	 Robust	Std.	Error	

extraversion	 0.030	 0.112	
neuroticism	 0.066	 0.086	
agreeableness	 -0.016	 0.077	
openness	 -0.140	 0.103	
conscientiousness	 0.218**	 0.107	
riskatt	 0.275**	 0.110	
industry_tech	 0.096	 0.128	
industry_cons	 -0.217	 0.134	
industry_serv	 -0.041	 0.095	
age_norm	 -0.156	 0.102	
gender_m	 0.085	 0.106	
education	 -0.034	 0.108	

*,	**,	***	Indicates	the	10%,	5%	and	1%	significance	level,	respectively.	
R2	of	the	model	=	0.712;	N	=	86	
The	table	reports	standardized	coefficients	and	robust	standard	errors.	

extraversion,	neuroticism,	agreeableness,	openness	and	conscientiousness	=	factor	scores	from	FA;	
mcs_intensity	 =	percentage	of	MCS	adopted;	
riskatt	 	 =	risk	attitude	measured	on	five-point	Likert	scale	where	1	=	risk-averse	and	5	=	risk-loving;	
industry_tech		 =	dummy	variable	that	takes	value	of	1	if	start-up	operates	within	the	technology	sector,	and	0	
	 	 otherwise;	
industry_cons		 =	dummy	variable	that	takes	value	of	1	if	start-up	operates	within	consumer	goods,	and	0		

	 	 	 otherwise;	
industry_serv		 =	dummy	variable	that	takes	value	of	1	if	start-up	operates	within	services,	and	0	otherwise;	
age_norm	 =	inverse	square	of	age	of	the	founder;	
gender_m	 =	dummy	variable	that	takes	value	of	1	if	founder	is	male,	and	0	otherwise;	
education	 =	highest	level	of	completed	education,	where	1	=	High	School	and	6	=	PhD.	

	

Table	24	presents	the	associations	between	the	B5	and	the	time-to-adoption	of	MCS.	As	hypothesized,	we	

find	 neuroticism	 to	 have	 a	 negative	 association	 with	mcs_time_norm.	 With	 ρ	 <	 0.1	 and	 β	 =	 -0.226,	

hypothesis	HN3	can	be	supported.	Thus,	neurotic	founders	implement	MCS	earlier	than	founders	who	are	

more	emotionally	stable.	Of	the	control	variables,	only	the	founder’s	age	shows	a	significant	association	

with	time-to-adoption	of	MCS	(β	=	0.250	and	ρ	<	0.05).	The	positive	correlation	suggests	that	the	older	the	

founder,	the	later	MCS	are	implemented	in	their	start-up.	This	might	be	the	case,	since	older	individuals	

tend	to	be	more	resistant	to	change	than	younger	individuals	(Posthuma	&	Campion,	2009),	who	are	still	

eager	to	try	out	new	systems	and	implement	them	in	their	start-up.	Explanation	for	this	may	also	be	found	

in	 the	 “traditional	MCS	paradigm”	 (p.	 1323)	 that	 according	 to	Davila	 and	 Foster	 (2009)	has	previously	

equated	formality	and	control	with	bureaucracy.	Only	more	recently,	which	also	this	study	aims	to	show,	



	 89	

has	the	value	of	MCS	especially	for	the	growing	company	been	recognized.	This	 is	reflected	in	younger	

founders	implementing	MCS	earlier	on.	

	

TABLE	24:	MAIN	MODEL	-	ASSOCIATIONS	WITH	MCS	TIME-TO-ADOPTION	

mcs_time_norm	 β	 Robust	Std.	Error	
extraversion	 0.020	 0.119	
neuroticism	 -0.226*	 0.118	
agreeableness	 0.000	 0.121	
openness	 -0.154	 0.129	
conscientiousness	 0.062	 0.111	
riskatt	 0.045	 0.117	
industry_tech	 0.089	 0.146	
industry_cons	 -0.110	 0.118	
industry_serv	 0.061	 0.117	
age_norm	 0.250**	 0.103	
gender_m	 -0.131	 0.107	
education	 -0.200	 0.127	

*,	**,	***	Indicates	the	10%,	5%	and	1%	significance	level,	respectively.	
R2	of	the	model	=	0.712;	N	=	86	
The	table	reports	standardized	coefficients	and	robust	standard	errors.	

extraversion,	neuroticism,	agreeableness,	openness	and	conscientiousness	=	factor	scores	from	FA;	
mcs_time_norm	 =	inverse	square	root	of	mcs_time	(mean	time-to-adoption	of	adopted	MCS);	
riskatt	 	 =	risk	attitude	measured	on	five-point	Likert	scale	where	1	=	risk-averse	and	5	=	risk-loving;	
industry_tech		 =	dummy	variable	that	takes	value	of	1	if	start-up	operates	within	the	technology	sector,	and	0	
	 	 otherwise;	
industry_cons		 =	dummy	variable	that	takes	value	of	1	if	start-up	operates	within	consumer	goods,	and	0		

	 	 	 otherwise;	
industry_serv		 =	dummy	variable	that	takes	value	of	1	if	start-up	operates	within	services,	and	0	otherwise;	
age_norm	 =	inverse	square	of	age	of	the	founder;	
gender_m	 =	dummy	variable	that	takes	value	of	1	if	founder	is	male,	and	0	otherwise;	
education	 =	highest	level	of	completed	education,	where	1	=	High	School	and	6	=	PhD.	

	

For	 both	mediating	 variables,	 no	 significant	 correlation	 between	 the	 industry	 and	 the	 degree	 of	MCS	

implementation	 or	 timing	 is	 found.	 While	 contingency	 theory	 suggests	 that	 there	 is	 no	 universally	

applicable	solution,	e.g.,	there	is	no	best	MCS	design	that	will	apply	to	all	companies	in	all	industries,	we	

do	 not	 expect	 significant	 variation	 between	 start-ups	 operating	 in	 the	 technology	 sector,	 services	 or	

consumer	goods.	This	 is	mainly	due	 to	 the	 specific	MCS	 items	 that	we	 include	 in	 this	 study.	While	we	

include	 a	 number	 of	 different	 controls	 and	 systems	 of	 different	 categories,	 it	 is	 arguable	 that	 the	 list	

comprises	some	of	the	more	basic	MCS.	Industry	differences	may	thus	only	be	observed,	if	more	specific	

or	complex	items	were	studied.	
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In	order	to	check	for	the	robustness	of	this	model,	separate	models	including	only	one	of	the	B5	at	a	time	

are	specified.	Here,	we	check	for	whether	the	main	model	is	robust	to	changes	of	the	parameters.	Model	

1A	 includes	extraversion,	model	2A	agreeableness,	model	3A	conscientiousness,	model	4A	neuroticism	

and	model	5A	openness.	Models	3A	and	2A	are	presented	first,	followed	by	models	4A,	1A	and	5A.	

For	 all	 five	 separate	 models,	 riskatt	 and	 vcbacked	 are	 found	 to	 be	 significantly	 associated	 with	

ngrowth_norm.	In	each	model,	the	direction	of	association	is	identical	to	the	main	model:	the	founder’s	

attitude	towards	risk	is	negatively	associated	with	start-up	success	and	VC-backing	positively	associated	

with	start-up	success.	Moving	on	to	the	MV’s,	a	positive	association	between	riskatt	and	mcs_intensity,	as	

well	as	between	age_norm	and	mcs_time_norm	is	found	in	all	separate	models.	Again,	these	findings	are	

identical	 to	 the	main	model.	A	difference	compared	 to	 the	 findings	of	 the	main	model	 represents	 the	

control	variables	age_norm,	industry_cons	and	education.	Models	2A	(page	93)	and	3A	(page	91)	show	a	

negative	 association	 between	age_norm	 and	mcs_intensity,	models	 2A	 and	 4A	 a	 negative	 association	

between	 industry_cons	 and	 mcs_intensity	 and	 further,	 model	 4A	 a	 negative	 association	 between	

education	and	mcs_time_norm.	These	associations	are	not	found	in	the	main	model.	Finding	additional	

significant	associations	in	the	separate	models	may	be	due	to	the	fact	that	those	models	comprise	fewer	

parameters	that	act	as	a	control	nature,	i.e.,	through	only	including	one	of	the	B5	at	a	time.	This	applies	

also	to	the	ability	to	find	a	significant	negative	association,	as	hypothesized,	between	agreeableness	and	

ngrowth_norm	 in	 model	 2A.	 While	 the	 main	 model	 shows	 a	 positive	 association	 between	

conscientiousness	 and	 ngrowth_norm	 as	 well	 as	 a	mcs_intensity,	 and	 a	 negative	 association	 between	

neuroticism	and	mcs_time_norm,	all	three	associations	are	found	in	the	separate	models	corresponding	

to	the	respective	factor.	Agreeableness	on	the	other	hand	is	not	found	in	the	main	model.	

Table	25	on	page	91	shows	the	associations	between	conscientiousness	and	ngrowth_norm	(Panel	A)	as	

well	as	with	mcs_intensity	 and	with	mcs_time_norm	 (Panel	B).	 Identical	 results	 to	 the	main	model	are	

found	when	 looking	 at	ngrowth_norm.	 HC1	 can	 be	 again	 be	 supported:	 there	 is	 a	 positive	 association	

between	conscientiousness	and	ngrowth_norm	 (β	=	0.506	and	ρ	<	0.00).	Also,	HMCS2	can	be	supported,	

comprising	the	negative	association	between	the	mcs_time_norm	and	ngrowth_norm	(β	=	-0.463	and	ρ	<	

0.00).	The	robustness	check	also	confirms	the	findings	of	the	main	model:	there	is	a	positive	association	

between	 conscientiousness	 and	mcs_intensity	 (β	 =	 0.222	 and	 ρ	 <	 0.05).	 Again,	 riskatt	 is	 found	 to	 be	

positively	 associated	 with	 mcs_intensity	 (β	 =	 0.266	 and	 ρ	 <	 0.05),	 and	 age_norm	 positively	 with	

mcs_time_norm	(β	=	0.261	and	ρ	<	0.05).	A	different	finding	concerns	the	association	between	age_norm	

and	mcs_intensity	which	 is	 found	to	be	negative	 (β	=	 -0.198	and	ρ	<	0.05),	 implying	that	 the	older	 the	

founder,	the	lower	the	degree	of	MCS	implementation.	This	association	is	not	found	in	the	main	model.	
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TABLE	25:	MODEL	3A	–	CONSCIENTIOUSNESS	

Panel	A	 	 	
	 	 	
ngrowth_norm	 β	 Robust	Std.	Error	

mcs_intensity	 -0.100	 0.148	
mcs_time_norm	 -0.463***	 0.116	
conscientiousness	 0.506***	 0.105	
riskatt	 -0.220**	 0.100	
incubator	 0.060	 0.119	
vcbacked	 0.318***	 0.111	
industry_tech	 0.032	 0.139	
industry_cons	 0.106	 0.140	
industry_serv	 -0.023	 0.096	

	

Panel	B	 	      
       
mcs_intensity	 β	 Robust	Std.	Error	 	 mcs_time_norm	 β	 Robust	Std.	Error	

conscientiousness	 0.222**	 0.106	 	 conscientiousness	 0.059	 0.118	
riskatt	 0.266**	 0.105	 	 riskatt	 0.058	 0.113	
industry_tech	 0.075	 0.121	 	 industry_tech	 0.002	 0.128	
industry_cons	 -0.209	 0.134	 	 industry_cons	 -0.134	 0.126	
industry_serv	 -0.035	 0.099	 	 industry_serv	 0.100	 0.114	
age_norm	 -0.198**	 0.095	 	 age_norm	 0.261**	 0.107	
gender_m	 0.049	 0.104	 	 gender_m	 -0.087	 0.110	
education	 -0.056	 0.109	 	 education	 -0.170	 0.115	

*,	**,	***	Indicates	the	10%,	5%	and	1%	significance	level,	respectively.	
R2	of	the	model	=	0.694;	N	=	86	
The	table	reports	standardized	coefficients	and	robust	standard	errors.	

ngrowth_norm	 =	log	transformized	ngrowth	(employee	growth	from	Y1	to	Y3	after	founding);	
mcs_intensity	 =	percentage	of	MCS	adopted;	
mcs_time_norm	 =	inverse	square	root	of	mcs_time	(mean	time-to-adoption	of	adopted	MCS);	
conscientiousness		 =	factor	score	from	FA;	
riskatt	 	 =	risk	attitude	measured	on	five-point	Likert	scale	where	1	=	risk-averse	and	5	=	risk-loving;	
incubator		 =	dummy	variable	that	takes	value	of	1	if	start-up	is	located	within	incubator,	and	0	otherwise;	
vcbacked			 =	dummy	variable	that	takes	value	of	1	if	start-up	is	VC-backed,	and	0	otherwise;	
industry_tech		 =	dummy	variable	that	takes	value	of	1	if	start-up	operates	within	the	technology	sector,	and	0	
	 	 otherwise;	
industry_cons		 =	dummy	variable	that	takes	value	of	1	if	start-up	operates	within	consumer	goods,	and	0		

	 	 	 otherwise;	
industry_serv		 =	dummy	variable	that	takes	value	of	1	if	start-up	operates	within	services,	and	0	otherwise;	
age_norm	 =	inverse	square	of	age	of	the	founder;	
gender_m	 =	dummy	variable	that	takes	value	of	1	if	founder	is	male,	and	0	otherwise;	
education	 =	highest	level	of	completed	education,	where	1	=	High	School	and	6	=	PhD.		
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Moving	on	to	model	2A,	we	find	a	negative	association	between	agreeableness	and	ngrowth_norm	(β	=	-

0.342	and	ρ	<	0.1).	HA1	can	be	supported,	implying	that	a	low	score	on	agreeableness	leads	to	higher	start-

up	 success.	 Separating	 agreeableness	 from	 the	 other	 B5	 personality	 factors	 allows	 for	 the	 personality	

factor	 to	 show	 significance.	 As	 for	model	 4A,	we	 find	 that	 industry_cons	 is	 negatively	 associated	with	

mcs_intensity	 (β	=	 -0.220	and	ρ	<	0.1).	Moreover,	age_norm	 is	 found	 to	be	negatively	associated	with	

mcs_intensity	(β	=	-0.181	and	ρ	<	0.1).	This	implies	that	the	younger	the	founder,	the	higher	the	degree	of	

MCS	 implemented.	 This	 finding	 relates	 to	 that	 of	 the	main	model	which	 shows	 a	 positive	 association	

between	age_norm	and	mcs_time_norm.	Thus,	not	only	are	older	founders	discovered	to	implement	MCS	

at	a	later	point	in	time,	but	also	to	a	lower	degree,	as	the	negative	association	between	age_norm	and	

mcs_intensity	implies.	Since	the	study	of	MCS	and	therefore	the	demonstration	that	MCS	play	a	significant	

role	in	the	growth	of	a	start-up	is	a	recent	development	(Sandino,	2007),	older	founders	may	possibly	still	

be	 inclined	 to	 revert	 back	 to	 the	 more	 traditional	 view	 of	 MCS	 as	 rigidity	 and	 thus	 refrain	 from	

implementing	many	controls.	Page	93	shows	the	findings	of	model	2A.	
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TABLE	26:	MODEL	2A	-	AGREEABLENESS	

Panel	A	 	  
   
ngrowth_norm	 β	 Robust	Std.	Error	

mcs_intensity	 0.089	 0.206	
mcs_time_norm	 -0.190	 0.188	
agreeableness	 -0.342*	 0.196	
riskatt	 -0.409***	 0.124	
incubator	 -0.068	 0.154	
vcbacked	 0.267*	 0.159	
industry_tech	 -0.014	 0.185	
industry_cons	 -0.001	 0.157	
industry_serv	 -0.130	 0.172	

	

Panel	B	 	      
       
mcs_intensity	 β	 Robust	Std.	Error	 	 mcs_time_norm	 β	 Robust	Std.	Error	
agreeableness	 -0.034	 0.080	 	 agreeableness	 -0.015	 0.120	
riskatt	 0.209**	 0.101	 	 riskatt	 0.022	 0.118	
industry_tech	 0.078	 0.127	 	 industry_tech	 0.028	 0.130	
industry_cons	 -0.220*	 0.130	 	 industry_cons	 -0.119	 0.136	
industry_serv	 -0.033	 0.101	 	 industry_serv	 0.107	 0.114	
age_norm	 -0.181*	 0.105	 	 age_norm	 0.266**	 0.111	
gender_m	 0.074	 0.106	 	 gender_m	 -0.072	 0.108	
education	 -0.035	 0.107	 	 education	 -0.166	 0.118	

*,	**,	***	Indicates	the	10%,	5%	and	1%	significance	level,	respectively.	
R2	of	the	model	=	0.516;	N	=	86	
The	table	reports	standardized	coefficients	and	robust	standard	errors.	

ngrowth_norm	 =	log	transformized	ngrowth	(employee	growth	from	Y1	to	Y3	after	founding);	
mcs_intensity	 =	percentage	of	MCS	adopted;	
mcs_time_norm	 =	inverse	square	root	of	mcs_time	(mean	time-to-adoption	of	adopted	MCS);	
agreeableness		 =	factor	score	from	FA;	
riskatt	 	 =	risk	attitude	measured	on	five-point	Likert	scale	where	1	=	risk-averse	and	5	=	risk-loving;	
incubator		 =	dummy	variable	that	takes	value	of	1	if	start-up	is	located	within	incubator,	and	0	otherwise;	
vcbacked			 =	dummy	variable	that	takes	value	of	1	if	start-up	is	VC-backed,	and	0	otherwise;	
industry_tech		 =	dummy	variable	that	takes	value	of	1	if	start-up	operates	within	the	technology	sector,	and	0	
	 	 otherwise;	
industry_cons		 =	dummy	variable	that	takes	value	of	1	if	start-up	operates	within	consumer	goods,	and	0		

	 	 	 otherwise;	
industry_serv		 =	dummy	variable	that	takes	value	of	1	if	start-up	operates	within	services,	and	0	otherwise;	
age_norm	 =	inverse	square	of	age	of	the	founder;	
gender_m	 =	dummy	variable	that	takes	value	of	1	if	founder	is	male,	and	0	otherwise;	
education	 =	highest	level	of	completed	education,	where	1	=	High	School	and	6	=	PhD.	
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Model	4A	analyzes	neuroticism	and	provides	 support	 for	HN3:	 there	 is	a	negative	association	between	

neuroticism	and	mcs_time_norm	 (β	 =	 -0.213	 and	ρ	 <	 0.1).	 In	 contrast	 to	 the	main	model,	 two	 further	

controls	are	 found	to	be	significantly	associated	with	MCS	 implementation.	 Industry_cons	 is	negatively	

associated	with	mcs_intensity	(β	=	-0.221	and	ρ	<	0.1),	indicating	a	lower	degree	of	MCS	implementation	

in	 the	 consumer	 goods	 sector.	 Moreover,	 there	 is	 a	 negative	 association	 between	 education	 and	

mcs_time_norm	(β	=	-0.206	and	ρ	<	0.1).	This	implies	that	the	higher	the	level	of	completed	education,	the	

shorter	the	time-to-adoption.	Explanation	for	this	may	be	the	greater	awareness	of	MCS	and	the	resulting	

value	they	bring	if	implemented	early,	as	well	as	a	general	understanding	of	the	value	of	controlling	for	

outcomes.	The	former	may	be	learned	through	business-related	education	while	the	latter	is	relevant	in	

the	 science-related	 context,	 where	 experiments	 and	 statistical	 or	 technical	 tests	 are	 on	 the	 agenda.	

However,	 we	must	 note	 that	 this	 finding	 cannot	 be	 observed	 in	 any	 of	 the	 other	models	 and	 should	

therefore	be	interpreted	with	caution.	That	statistical	significance	is	achieved	only	at	the	10%	level,	further	

adds	to	this.	All	findings	of	model	4A	are	displayed	in	Table	27	on	page	95.	

The	models	1A	and	5A	do	not	enable	us	to	observe	any	new	significant	associations.	Both,	extraversion	

and	openness	do	not	show	any	association	with	either	of	the	dependent	variables.	All	other	associations	

found	are	identical	to	the	main	model	as	well	as	models	2A,	3A	and	4A.	As	the	reviewed	literature	on	the	

associations	between	the	B5	and	start-up	success	already	suggests,	 there	are	no	consistent	 findings	 in	

relation	to	both	extraversion	and	openness.	The	inability	to	observe	consistent	findings	is	again	confirmed	

by	this	study.	In	terms	of	item	reliability,	extraversion	receives	the	highest	Cronbach’s	α,	while	openness	

scores	well	below	an	acceptable	level	(see	Table	6	on	page	59).	Since	identical	findings	are	produced	in	

both	models,	a	low	item	reliability	in	terms	of	Cronbach’s	α	may	not	be	an	issue	in	the	analysis.	The	results	

of	the	two	models	are	shown	in	Table	28	and	Table	29	on	pages	96	and	97,	respectively.	 	
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TABLE	27:	MODEL	4A	–	NEUROTICISM	

Panel	A	 	  
   
ngrowth_norm	 β	 Robust	Std.	Error	

mcs_intensity	 0.036	 0.222	
mcs_time_norm	 -0.252	 0.195	
neuroticism	 -0.142	 0.200	
riskatt	 -0.303**	 0.129	
incubator	 -0.069	 0.150	
vcbacked	 0.304*	 0.162	
industry_tech	 0.052	 0.193	
industry_cons	 0.084	 0.175	
industry_serv	 -0.093	 0.176	

	

Panel	B	 	      
       
mcs_intensity	 β	 Robust	Std.	Error	 	 mcs_time_norm	 β	 Robust	Std.	Error	

neuroticism	 0.092	 0.089	 	 neuroticism	 -0.213*	 0.113	
riskatt	 0.227**	 0.102	 	 riskatt	 0.013	 0.113	
industry_tech	 0.060	 0.131	 	 industry_tech	 0.060	 0.129	
industry_cons	 -0.221*	 0.134	 	 industry_cons	 -0.115	 0.125	
industry_serv	 -0.020	 0.101	 	 industry_serv	 0.080	 0.115	
age_norm	 -0.164	 0.107	 	 age_norm	 0.234**	 0.106	
gender_m	 0.103	 0.106	 	 gender_m	 -0.137	 0.107	
education	 -0.026	 0.106	 	 education	 -0.206*	 0.111	

*,	**,	***	Indicates	the	10%,	5%	and	1%	significance	level,	respectively	
R2	of	the	model	=	0.487;	N	=	86	
The	table	reports	standardized	coefficients	and	robust	standard	errors.	

ngrowth_norm	 =	log	transformized	ngrowth	(employee	growth	from	Y1	to	Y3	after	founding);	
mcs_intensity	 =	percentage	of	MCS	adopted;	
mcs_time_norm	 =	inverse	square	root	of	mcs_time	(mean	time-to-adoption	of	adopted	MCS);	
neuroticism		 =	factor	score	from	FA;	
riskatt	 	 =	risk	attitude	measured	on	five-point	Likert	scale	where	1	=	risk-averse	and	5	=	risk-loving;	
incubator		 =	dummy	variable	that	takes	value	of	1	if	start-up	is	located	within	incubator,	and	0	otherwise;	
vcbacked			 =	dummy	variable	that	takes	value	of	1	if	start-up	is	VC-backed,	and	0	otherwise;	
industry_tech		 =	dummy	variable	that	takes	value	of	1	if	start-up	operates	within	the	technology	sector,	and	0	

	 	 	 otherwise;	
industry_cons		 =	dummy	variable	that	takes	value	of	1	if	start-up	operates	within	consumer	goods,	and	0		

	 	 	 otherwise;	
industry_serv		 =	dummy	variable	that	takes	value	of	1	if	start-up	operates	within	services,	and	0	otherwise;	
age_norm	 =	inverse	square	of	age	of	the	founder;	
gender_m	 =	dummy	variable	that	takes	value	of	1	if	founder	is	male,	and	0	otherwise;	
education	 =	highest	level	of	completed	education,	where	1	=	High	School	and	6	=	PhD.		
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TABLE	28:	MODEL	1A	–	EXTRAVERSION	

Panel	A	 	 	
	 	 	
ngrowth_norm	 β	 Robust	Std.	Error	
mcs_intensity	 0.088	 0.229	
mcs_time_norm	 -0.257	 0.192	
extraversion	 -0.077	 0.194	
riskatt	 -0.312**	 0.125	
incubator	 -0.068	 0.160	
vcbacked	 0.287*	 0.169	
industry_tech	 0.045	 0.198	
industry_cons	 0.066	 0.174	
industry_serv	 -0.034	 0.166	

	

Panel	B	 	 	 	 	 	 	
	 	 	 	 	 	 	
mcs_intensity	 β	 Robust	Std.	Error	 	 mcs_time_norm	 β	 Robust	Std.	Error	
extraversion	 0.064	 0.114	 	 extraversion	 0.010	 0.113	
riskatt	 0.212**	 0.100	 	 riskatt	 0.027	 0.116	
industry_tech	 0.066	 0.126	 	 industry_tech	 0.021	 0.135	
industry_cons	 -0.218	 0.135	 	 industry_cons	 -0.124	 0.134	
industry_serv	 -0.042	 0.104	 	 industry_serv	 0.105	 0.116	
age_norm	 -0.169	 0.108	 	 age_norm	 0.270**	 0.110	
gender_m	 0.087	 0.104	 	 gender_m	 -0.071	 0.110	
education	 -0.060	 0.112	 	 education	 -0.172	 0.126	

*,	**,	***	Indicates	the	10%,	5%	and	1%	significance	level,	respectively.	
R2	of	the	model	=	0.434;	N	=	86	
The	table	reports	standardized	coefficients	and	robust	standard	errors.	

ngrowth_norm	 =	log	transformized	ngrowth	(employee	growth	from	Y1	to	Y3	after	founding);	
mcs_intensity	 =	percentage	of	MCS	adopted;	
mcs_time_norm	 =	inverse	square	root	of	mcs_time	(mean	time-to-adoption	of	adopted	MCS);	
extraversion		 =	factor	score	from	FA;	
riskatt	 	 =	risk	attitude	measured	on	five-point	Likert	scale	where	1	=	risk-averse	and	5	=	risk-loving;	
incubator		 =	dummy	variable	that	takes	value	of	1	if	start-up	is	located	within	incubator,	and	0	otherwise;	
vcbacked			 =	dummy	variable	that	takes	value	of	1	if	start-up	is	VC-backed,	and	0	otherwise;	
industry_tech		 =	dummy	variable	that	takes	value	of	1	if	start-up	operates	within	the	technology	sector,	and	0	
	 	 otherwise;	
industry_cons		 =	dummy	variable	that	takes	value	of	1	if	start-up	operates	within	consumer	goods,	and	0		

	 	 	 otherwise;	
industry_serv		 =	dummy	variable	that	takes	value	of	1	if	start-up	operates	within	services,	and	0	otherwise;	
age_norm	 =	inverse	square	of	age	of	the	founder;	
gender_m	 =	dummy	variable	that	takes	value	of	1	if	founder	is	male,	and	0	otherwise;	
education	 =	highest	level	of	completed	education,	where	1	=	High	School	and	6	=	PhD.	
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TABLE	29:	MODEL	5A	–	OPENNESS	

Panel	A	 	  
   
ngrowth_norm	 β	 Robust	Std.	Error	
mcs_intensity	 0.096	 0.230	
mcs_time_norm	 -0.247	 0.195	
openness	 0.037	 0.268	
riskatt	 -0.327***	 0.114	
incubator	 -0.067	 0.170	
vcbacked	 0.281*	 0.167	
industry_tech	 0.020	 0.198	
industry_cons	 0.076	 0.181	
industry_serv	 -0.064	 0.172	

	

Panel	B	 	      
       
mcs_intensity	 β	 Robust	Std.	Error	 	 mcs_time_norm	 β	 Robust	Std.	Error	
openness	 -0.165	 0.112	 	 openness	 -0.140	 0.127	
riskatt	 0.228**	 0.097	 	 riskatt	 0.031	 0.115	
industry_tech	 0.129	 0.137	 	 industry_tech	 0.066	 0.139	
industry_cons	 -0.213	 0.135	 	 industry_cons	 -0.115	 0.125	
industry_serv	 -0.040	 0.099	 	 industry_serv	 0.099	 0.115	
age_norm	 -0.150	 0.098	 	 age_norm	 0.291**	 0.115	
gender_m	 0.090	 0.106	 	 gender_m	 -0.059	 0.106	
education	 -0.026	 0.102	 	 education	 -0.157	 0.119	

*,	**,	***	Indicates	the	10%,	5%	and	1%	significance	level,	respectively	
R2	of	the	model	=	0.464;	N	=	86	
The	table	reports	standardized	coefficients	and	robust	standard	errors.	

ngrowth_norm	 =	log	transformized	ngrowth	(employee	growth	from	Y1	to	Y3	after	founding);	
mcs_intensity	 =	percentage	of	MCS	adopted;	
mcs_time_norm	 =	inverse	square	root	of	mcs_time	(mean	time-to-adoption	of	adopted	MCS);	
openness		 =	factor	score	from	FA;	
riskatt	 	 =	risk	attitude	measured	on	five-point	Likert	scale	where	1	=	risk-averse	and	5	=	risk-loving;	
incubator		 =	dummy	variable	that	takes	value	of	1	if	start-up	is	located	within	incubator,	and	0	otherwise;	
vcbacked			 =	dummy	variable	that	takes	value	of	1	if	start-up	is	VC-backed,	and	0	otherwise;	
industry_tech		 =	dummy	variable	that	takes	value	of	1	if	start-up	operates	within	the	technology	sector,	and	0	
	 	 otherwise;	
industry_cons		 =	dummy	variable	that	takes	value	of	1	if	start-up	operates	within	consumer	goods,	and	0		

	 	 	 otherwise;	
industry_serv		 =	dummy	variable	that	takes	value	of	1	if	start-up	operates	within	services,	and	0	otherwise;	
age_norm	 =	inverse	square	of	age	of	the	founder;	
gender_m	 =	dummy	variable	that	takes	value	of	1	if	founder	is	male,	and	0	otherwise;	
education	 =	highest	level	of	completed	education,	where	1	=	High	School	and	6	=	PhD.	
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Since	the	robustness	check	shows	some	differing	results	to	that	of	the	main	model,	the	separate	models	

are	used	 in	 further	discussion.	These	differences	may	be	due	to	 the	 increasing	complexity	of	 the	main	

model	with	each	factor	being	added,	and	the	variance	for	each	individual	variable	thus	being	smaller.	In	

the	separate	models,	the	number	of	variables	is	reduced	and	can	thus	explain	a	larger	percentage	of	the	

model.	 This	 is	 the	 case	 for	 agreeableness,	 which	 only	 shows	 a	 significant	 negative	 association	 with	

ngrowth_norm	in	the	separate	model.	Compared	to	R2	of	69%	for	model	3A	and	52%	for	model	2A,	R2	for	

the	 separate	models	 1A,	 4A	 and	 5A	 are	 all	 below	 50%.	 Thus,	 a	 relatively	 smaller	 portion	 of	 the	 total	

variance	in	the	dependent	variables	can	be	explained	by	the	independent	variables	in	those	models.	Based	

on	the	comparison	of	R2	between	the	separate	models,	models	3A	and	2A,	and	to	a	lesser	extend	4A,	are	

regarded	 as	 the	 models	 that	 can	 explain	 the	 greatest	 proportion	 of	 the	 variation	 in	 the	 dependent	

variables.	We	therefore	focus	on	the	findings	of	the	models	 including	conscientiousness,	agreeableness	

and	neuroticism	in	further	discussions.	

Finally,	 the	 mediation	 hypotheses	 HM1,	 HM2,	 HM3	 are	 tested.	 These	 hypotheses	 regard	 the	 indirect	

associations	between	the	B5	factors	conscientiousness,	agreeable	and	neuroticism	and	start-up	success	

through	the	mediating	variables	mcs_intensity	and	mcs_time_norm.	We	do	not	 find	significant	 indirect	

effects	neither	in	the	main	model	nor	in	the	separate	models,	and	are	therefore	unable	to	confirm	any	of	

the	mentioned	hypotheses	(see	Appendices	VIII,	IX,	X	and	XI).	

This	 indicates	 that	MCS	 implementation	 as	 a	 mediator	 variable	 does	 neither	 completely	 nor	 partially	

explain	 the	association	between	 founder’s	personality	and	 start-up	 success.	While	both	aspects	of	 the	

founder’s	personality	and	MCS	implementation	show	significant	associations	with	start-up	success,	MCS	

implementation	 cannot	 be	 used	 to	 explain	 the	 effects	 of	 personality	 on	 start-up	 success.	 While	 the	

conceptual	set-up	of	the	concepts	within	a	model	of	mediation	is	founded	in	the	relevant	literature	and	

its	findings,	mediation	effects	cannot	be	confirmed	statistically	based	on	the	available	data	set.	The	direct	

and	positive	effects	of	MCS	implementation	on	start-up	success	have	been	confirmed	by	Davila	and	Foster	

(2005,	2007).	This	study	so	far	has	shown	that	there	also	is	a	positive	association	between	the	founder’s	

personality	 and	 MCS	 implementation.	 Thus,	 both	 direct	 effects	 between	 the	 independent	 variable	

founder’s	personality	and	the	dependent	outcome	variable	start-up	success	are	in	the	same	direction.	The	

non-significance	of	the	indirect	effect	may	therefore	lie	in	the	presence	of	other	relevant	parameters	that	

explain	both	MCS	implementation	and	start-up	success.	While	this	suggests	that	there	is	no	full	mediation	

in	this	model,	partial	mediation	may	statistically	be	found	if	the	sample	size	was	enlarged	or	the	model	

modified,	including	other	controls	as	well	as	removing	those	that	have	shown	no	associations	with	either	

variable.	 Both	 suggestions	 present	 a	 potential	 future	 research	 perspective.	 Due	 to	 time	 and	 resource	
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constraints,	 these	 suggestions	 could	 not	 be	 realized	 in	 this	 Master’s	 thesis.	 However,	 the	 remaining	

findings	provide	a	valuable	basis	for	an	extension	of	this	study.	

 RESULTS	OF	THE	SUPPLEMENTAL	MODEL	

In	this	section	the	results	of	the	supplemental	model	are	described.	This	model	explores	the	associations	

between	the	B5	and	the	specific	MCS	types:	HR	and	planning11.	The	results	of	the	multiple	regression	are	

analyzed	 in	 order	 to	 support	 or	 reject	 hypotheses	HC4,	HN4,	HO4.	Of	 these	 three	 hypotheses,	 two	 are	

concerned	with	the	association	with	planning	MCS	(HC4,	HN4),	and	one	(HO4)	with	the	association	between	

openness	and	HR	MCS.	Since	the	robustness	check	indicates	that	the	main	model	is	not	robust	for	model	

changes,	i.e.,	changing	the	model	by	removing	some	of	the	variables,	the	separate,	supplemental	models	

are	used	in	further	analysis	as	well	as	discussion.	Extraversion	and	agreeableness	are	not	explored	as	no	

association	with	the	implementation	of	specific	MCS	is	hypothesized.	Thus,	only	findings	to	models	3B,	4B	

and	5B	are	reported.	

Of	the	personality	factors,	conscientiousness	and	openness	show	significant	associations	with	one	of	the	

mediating	variables	mcs_intensity_plan	and	mcs_intensity_hr_norm.	First,	conscientiousness	is	described.	

Conscientiousness	has	a	positive	association	(β	=	0.203,	ρ	<	0.1)	with	mcs_intensity_plan.	This	supports	

hypothesis	 HC4,	 showing	 that	 conscientious	 founders	 implement	 a	 higher	 degree	 of	 planning	 MCS.	

Moreover,	 we	 find	 the	 attitude	 towards	 risk	 as	 well	 as	 the	 age	 of	 the	 founder	 to	 have	 a	 significant	

association	 with	 the	 intensity	 of	 implemented	 planning	 MCS.	 Riskatt	 is	 positively	 associated	 with	

mcs_intensity_plan	 (β	 =	 0.328,	 ρ	 <	 0.01),	 while	 age_norm	 shows	 a	 negative	 association	 with	

mcs_intensity_plan	(β	=	-0.203,	ρ	<	0.1).	The	results	of	model	3B	can	be	seen	in	Table	30.	

	 	

																																																													
11	While	the	effects	of	the	B5	on	start-up	success	are	included	in	this	model,	they	have	not	been	hypothesized	and	thus	are	not	
considered	in	the	discussion.	The	findings	are	included	in	the	tables,	but	not	described	further.		
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TABLE	30:	SUPPLEMENTAL	MODEL	3B	-	CONSCIENTIOUSNESS	

ngrowth_norm	 β	 Robust	Std.	Error	
mcs_intensity_plan		 -0.234	 0.144	
mcs_intensity_hr_norm	 0.349***	 0.118	
conscientiousness	 0.345**	 0.176	
riskatt	 -0.096	 0.099	
vcbacked	 0.256*	 0.132	
incubator	 0.067	 0.149	
industry_tech	 0.035	 0.163	
industry_cons	 0.190	 0.158	
industry_serv	 -0.176	 0.138	
	 	 	
mcs_intensity_plan	 β Robust	Std.	Error 
conscientiousness	 0.207**	 0.104 
riskatt	 0.324***	 0.104	
industry_tech	 0.122	 0.116	
industry_cons	 -0.142	 0.135	
industry_serv	 0.020	 0.107	
age_norm	 -0.231**	 0.098	
gender_m	 -0.032	 0.100	
education	 -0.096	 0.100	

*,	**,	***	Indicates	the	10%,	5%	and	1%	significance	level,	respectively.	
R2	of	the	model	=	0.572;	N	=	86	
The	table	reports	standardized	coefficients	and	robust	standard	errors.	

ngrowth_norm	 	 =	log	transformized	ngrowth	(employee	growth	from	Y1	to	Y3	after	founding);	
mcs_intensity_plan		 =	percentage	of	MCS	adopted;	
mcs_	intensity_hr_norm	 =	inverse	square	root	of	mcs_time	(mean	time-to-adoption	of	adopted	MCS);	
conscientiousness		 	 =	factor	score	from	FA;	
riskatt	 	 	 =	risk	attitude	measured	on	five-point	Likert	scale	where	1	=	risk-averse	and	5	=	risk-	
	 	 	 loving;	
incubator		 	 =	dummy	variable	that	takes	value	of	1	if	start-up	is	located	within	incubator,	and	0		
	 	 	 otherwise;	
vcbacked			 	 =	dummy	variable	that	takes	value	of	1	if	start-up	is	VC-backed,	and	0	otherwise;	
industry_tech		 	 =	dummy	variable	that	takes	value	of	1	if	start-up	operates	within	the	technology		
	 	 	 sector,	and	0	otherwise;	
industry_cons		 	 =	dummy	variable	that	takes	value	of	1	if	start-up	operates	within	consumer	goods,		
	 	 	 and	0	otherwise;	
industry_serv		 	 =	dummy	variable	that	takes	value	of	1	if	start-up	operates	within	services,	and	0		

	 	 	 	 otherwise;	
age_norm	 	 =	inverse	square	of	age	of	the	founder;	
gender_m	 	 =	dummy	variable	that	takes	value	of	1	if	founder	is	male,	and	0	otherwise;	
education	 	 =	highest	level	of	completed	education,	where	1	=	High	School	and	6	=	PhD.	
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Moving	on	to	model	5B,	a	significant	negative	association	(β	=	-0.308,	ρ	<	0.01)	between	openness	and	

mcs_intensity_hr_norm	is	found.	This	implies	that	open	founders	implement	a	low	degree	of	HR	MCS.	This	

finding	supports	hypothesis	HO4.	Again,	age_norm	is	found	to	have	a	negative	association	with	the	degree	

of	MCS	implementation,	more	specifically	with	mcs_intensity_hr_norm	(β	=	-0.227,	ρ	<	0.01).	This	implies	

that	older	founders	implement	HR	MCS	to	a	lower	degree	than	younger	ones.	Table	31,	page	102,	shows	

the	findings.	

Table	32	on	page	103	shows	the	results	of	model	4B	comprising	the	personality	factor	neuroticism.	No	

significant	association	is	found	that	allows	to	support	HN4,	hypothesizing	a	positive	association	between	

neuroticism	and	mcs_intensity_plan.	While	neurotic	founders	are	found	to	implement	MCS	earlier	than	

their	more	emotionally	stable	counterparts,	they	are	not	found	to	implement	any	specific	MCS.	

While	the	supplemental	analysis	does	not	seek	to	investigate	the	associations	between	mcs_intensity_plan	

and	 mcs_intensity_hr_norm,	 and	 ngrowth_norm,	 a	 finding	 consistent	 over	 all	 three	 models	 can	 be	

reported:	 there	 is	 a	positive	association	between	mcs_intensity_hr_norm	and	ngrowth_norm,	 implying	

that	 the	higher	 the	degree	of	HR	MCS	 implemented,	 the	higher	start-up	success.	One	must	be	careful	

when	 interpreting	 this	 finding	 and	 allow	 for	 the	 possibility	 that	 high	 start-up	 success,	 measured	 by	

employee	growth,	may	actually	require	HR	MCS	to	be	implemented	in	the	first	place.	Thus,	those	start-

ups	that	have	achieved	significant	employee	growth	also	implement	HR	MCS	to	a	greater	degree.	

	 	



	 102	

	

TABLE	31:	SUPPLEMENTAL	MODEL	5B	-	OPENNESS	

	ngrowth_norm	 β	 Robust	Std.	Error	
mcs_intensity_plan		 -0.193	 0.186	
mcs_intensity_hr_norm	 0.383***	 0.143	
openness	 0.160	 0.230	
riskatt	 -0.167	 0.120	
vcbacked	 0.253*	 0.148	
incubator	 -0.030	 0.160	
industry_tech	 0.024	 0.176	
industry_cons	 0.106	 0.160	
industry_serv	 -0.175	 0.186	
	   
mcs_intensity_hr_norm	 β	 Robust	Std.	Error	
openness	 -0,304***	 0.115	
riskatt	 -0,041	 0.098	
industry_tech	 0,147	 0.136	
industry_cons	 -0,187	 0.136	
industry_serv	 0,016	 0.107	
age_norm	 -0,228**	 0.101	
gender_m	 -0,042	 0.102	
education	 -0,036	 0.094	

*,	**,	***	Indicates	the	10%,	5%	and	1%	significance	level,	respectively.	
R2	of	the	model	=	0.522;	N	=	86	
The	table	reports	standardized	coefficients	and	robust	standard	errors.	

ngrowth_norm	 	 =	log	transformized	ngrowth	(employee	growth	from	Y1	to	Y3	after	founding);	
mcs_intensity_plan		 =	percentage	of	MCS	adopted;	
mcs_	intensity_hr_norm	 =	inverse	square	root	of	mcs_time	(mean	time-to-adoption	of	adopted	MCS);	
openness		 	 =	factor	score	from	FA;	
riskatt	 	 	 =	risk	attitude	measured	on	five-point	Likert	scale	where	1	=	risk-averse	and	5	=	risk-	
	 	 	 loving;	
incubator		 	 =	dummy	variable	that	takes	value	of	1	if	start-up	is	located	within	incubator,	and	0		
	 	 	 otherwise;	
vcbacked			 	 =	dummy	variable	that	takes	value	of	1	if	start-up	is	VC-backed,	and	0	otherwise;	
industry_tech		 	 =	dummy	variable	that	takes	value	of	1	if	start-up	operates	within	the	technology		
	 	 	 sector,	and	0	otherwise;	
industry_cons		 	 =	dummy	variable	that	takes	value	of	1	if	start-up	operates	within	consumer	goods,		
	 	 	 and	0	otherwise;	
industry_serv		 	 =	dummy	variable	that	takes	value	of	1	if	start-up	operates	within	services,	and	0		

	 	 	 	 otherwise;	
age_norm	 	 =	inverse	square	of	age	of	the	founder;	
gender_m	 	 =	dummy	variable	that	takes	value	of	1	if	founder	is	male,	and	0	otherwise;	
education	 	 =	highest	level	of	completed	education,	where	1	=	High	School	and	6	=	PhD.	
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TABLE	32:	SUPPLEMENTAL	MODEL	4B	-	NEUROTICISM	

	ngrowth_norm	 β	 Robust	Std.	Error	
mcs_intensity_plan		 -0.160	 0.185	
mcs_intensity_hr_norm	 0.294*	 0.168	
neuroticism	 -0.091	 0.217	
riskatt	 -0.166	 0.123	
vcbacked	 0.268*	 0.144	
incubator	 -0.019	 0.153	
industry_tech	 0.046	 0.174	
industry_cons	 0.135	 0.160	
industry_serv	 -0.182	 0.195	
	 	 	
mcs_intensity_plan	 β	 Robust	Std.	Error	
neuroticism	 0.061	 0.090	
riskatt	 0.291**	 0.100	
industry_tech	 0.112	 0.126	
industry_cons	 -0.153	 0.137	
industry_serv	 0.031	 0.108	
age_norm	 -0.205*	 0.107	
gender_m	 0.006	 0.104	
education	 -0.070	 0.097	

*,	**,	***	Indicates	the	10%,	5%	and	1%	significance	level,	respectively.	
R2	of	the	model	=	0.455;	N	=	86	
The	table	reports	standardized	coefficients	and	robust	standard	errors.	

ngrowth_norm	 	 =	log	transformized	ngrowth	(employee	growth	from	Y1	to	Y3	after	founding);	
mcs_intensity_plan		 =	percentage	of	MCS	adopted;	
mcs_	intensity_hr_norm	 =	inverse	square	root	of	mcs_time	(mean	time-to-adoption	of	adopted	MCS);	
neuroticism		 	 =	factor	score	from	FA;	
riskatt	 	 	 =	risk	attitude	measured	on	five-point	Likert	scale	where	1	=	risk-averse	and	5	=	risk-	
	 	 	 loving;	
incubator		 	 =	dummy	variable	that	takes	value	of	1	if	start-up	is	located	within	incubator,	and	0		
	 	 	 otherwise;	
vcbacked			 	 =	dummy	variable	that	takes	value	of	1	if	start-up	is	VC-backed,	and	0	otherwise;	
industry_tech		 	 =	dummy	variable	that	takes	value	of	1	if	start-up	operates	within	the	technology		
	 	 	 sector,	and	0	otherwise;	
industry_cons		 	 =	dummy	variable	that	takes	value	of	1	if	start-up	operates	within	consumer	goods,		
	 	 	 and	0	otherwise;	
industry_serv		 	 =	dummy	variable	that	takes	value	of	1	if	start-up	operates	within	services,	and	0		

	 	 	 	 otherwise;	
age_norm	 	 =	inverse	square	of	age	of	the	founder;	
gender_m	 	 =	dummy	variable	that	takes	value	of	1	if	founder	is	male,	and	0	otherwise;	
education	 	 =	highest	level	of	completed	education,	where	1	=	High	School	and	6	=	PhD.	
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7 DISCUSSION	OF	RESULTS	

This	chapter	relates	the	empirical	findings	presented	in	chapter	6	to	the	theory	and	positions	them	within	

the	existing	literature	reviewed	in	chapter	2.	

The	study	addresses	the	suggestion	of	several	scholars	for	future	research	opportunities	both	in	regard	to	

the	 entrepreneurial	 personality	 and	MCS.	Having	 investigated	 the	B5	personality	 factors	 in	 relation	 to	

entrepreneurial	venture	survival,	Ciavarella	et	al.	(2004)	suggest	to	study	the	effects	of	those	factors	on	

other	measures	of	success,	such	as	employee	or	revenue	growth.	We	partly	close	this	suggested	research	

gap	by	investigating	the	founder’s	personality	in	relation	to	start-up	success,	measuring	start-up	success	

by	employee	growth.	Another	research	proposition	comes	from	Davila	and	Foster	(2005),	who	propose	

the	 investigation	 of	 association	 between	 total	 MCS	 adoption	 and	 company	 performance.	 They	 partly	

answer	this	research	gap	in	their	2007	research	paper,	however	adding	a	novel	request	to	examine	the	

role	of	the	founder	in	the	MCS	design.	Moreover,	Davila	and	Foster	(2007)	propose	future	work	to	examine	

non-VC-backed	start-ups	in	order	to	understand	potential	differences	in	MCS	adoption.	By	studying	the	

personality	of	 the	 founder	and	 its	association	with	MCS	 implementation,	basing	the	study	primarily	on	

non-VC-backed	start-ups,	we	address	their	call	with	this	Master’s	thesis.	Consequently,	we	contribute	to	

the	existing	literature	in	two	ways.	Firstly,	we	provide	further	empirical	evidence	for	the	applicability	of	

the	B5.	We	do	this	through	confirming	the	replicability	of	the	five	personality	factors	from	the	responses	

on	the	Mini-IPIP	personality	statements.	Furthermore,	we	add	empirical	evidence	to	the	research	on	the	

characteristics	of	the	successful	entrepreneur.	Secondly,	we	present	additional	findings	on	the	adoption	

decisions	of	MCS	of	early-stage	ventures	from	a	range	of	different	industries.	By	investigating	the	role	of	

the	founder’s	personality	in	regard	to	MCS	implementation,	we	add	novel	findings	thereby	enriching	the	

existing	literature.	

Summarizing	the	findings	of	this	study,	empirical	evidence	is	found	addressing	all	four	research	questions.	

We	find	that	there	is	an	association	between	the	founder’s	personality	and	start-up	success	(RQ1).	The	

personality	 factors	 conscientiousness	 and	 agreeableness	 describe	 this	 association.	 RQ1	 is	 discussed	 in	

chapter	 7.1.	 Further,	MCS	 implementation,	measured	by	 the	 time-to-adoption	of	MCS,	 is	 found	 to	 be	

associated	with	start-up	success	 (RQ2),	as	discussed	 in	chapter	7.2.	We	are	able	 to	add	to	the	existing	

literature	 by	 presenting	 the	 association	 between	 the	 founder’s	 personality	 and	MCS	 implementation,	

described	by	the	personality	factors	conscientiousness	and	neuroticism	(RQ3).	Moreover,	the	founder’s	

personality	is	discovered	to	be	associated	with	the	adoption	of	specific	MCS	(RQ4).	This	association	can	be	

explained	through	the	factors	conscientiousness	and	openness.	RQ3	and	RQ4	are	addressed	in	chapter	
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7.3.	Additional	findings	include	the	presence	of	VC	and	the	risk	attitude	of	the	founder	be	associated	with	

company	success,	which	are	discussed	in	the	final	sub-chapter	of	this	section,	chapter	7.4.	

 FOUNDER’S	PERSONALITY	AND	START-UP	SUCCESS	

In	 this	 sub-chapter,	 the	 first	 research	 question	 is	 addressed,	 reflecting	 the	 association	 between	 the	

personality	 of	 the	 founder	 and	 start-up	 success.	 Overall,	 we	 find	 that	 conscientious	 founders	 are	

associated	with	start-up	success.	This	finding	relates	to	character	facets	such	as	being	efficient,	organized	

and	planful	(Barrick	&	Mount,	1991;	Judge	et	al.,	1999;	Pettersson	&	Turkheim,	2010).	All	these	character	

traits	enable	conscientious	founders	to	achieve	success.	Goldberg	(1992)	mentions	the	tendency	to	make	

formal	 plans	 and	 for	 control	 future	 outcomes	 of	 individuals	 scoring	 high	 on	 conscientiousness.	 The	

empirical	findings	of	this	analysis	confirm	that	those	character	traits	are	important	for	the	resulting	success	

of	the	start-up.	This	is	also	consistent	with	Ciavarella	et	al.	(2004),	who	discover	conscientiousness	to	be	

related	 to	 the	 likelihood	 of	 long-term	 venture	 survival.	 Zhao	 et	 al.’s	 (2010)	 findings,	 relating	

conscientiousness	to	entrepreneurial	performance,	are	also	in	line	with	our	results.	

Moreover,	we	find	agreeableness	to	be	negatively	associated	with	start-up	success.	This	implies	that	the	

less	agreeable	a	 founder	 is,	 the	higher	 is	 the	success	of	 the	start-up.	Agreeableness	 is	based,	amongst	

others,	on	the	character	traits	trust	and	cooperation,	which	is	not	necessarily	advantageous	in	achieving	

success	 (Singh	&	DeNoble,	2003).	The	 inability	 to	achieve	as	high	a	success	as	 less	agreeable	 founders	

stems	from	the	issue	of	being	too	trusting	and	placing	too	much	emphasis	on	interpersonal	relationships.	

While	high	agreeableness	is	related	to	establishing	trusting	relationships,	e.g.,	with	suppliers	or	customers,	

which	 is	 a	 valuable	 skill	 in	 achieving	 growth,	 agreeable	 founders	 may	 place	 too	 much	 consideration	

towards	 others,	 potentially	 neglecting	 the	 needs	 of	 their	 own	 venture.	 If	 the	 latter	 prevails,	 start-up	

success	falls	short.	Other	scholars	(Ciavarella	et	al.,	2004;	Zhao	et	al.,	2010)	examining	characteristics	of	

the	successful	entrepreneur	find	agreeableness	to	be	unrelated	to	start-up	success.	However,	our	finding	

confirms	the	issue	proposed	by	Singh	and	DeNoble	(2003)	that	the	founder’s	naivety	and	the	resulting	risk	

of	gullibility	and	exploitation	by	others	leads	to	underperformance	of	the	start-up.	

While	 conscientiousness	 and	 agreeableness	 are	 found	 to	 be	 related	 to	 start-up	 success,	 the	 three	

remaining	B5	factors	extraversion,	neuroticism	and	openness	are	not	found	to	be	associated	with	start-up	

success.	This	implies	that	while	the	personality	of	the	founder	does	indeed	play	a	role	in	the	success	of	the	

start-up,	 not	 all	 aspects	 of	 personality	 equally	 contribute	 to	 this	 relation.	 These	 findings	 are	 partially	

verified	by	Ciavarella	et	al.’s	(2004)	results.	They	present	that	extraversion	and	neuroticism	are	unrelated	

to	venture	survival,	which	we	can	confirm.	However,	they	also	discover	a	negative	association	between	
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openness	 and	 venture	 survival.	 Moreover,	 the	 scholars	 argue	 that	 the	 idiosyncratic	 behaviors	 and	

decisions	reflect	personality	structure	(Ciavarella	et	al.,	2004).	Thus,	it	is	the	decisions	and	choices	made	

by	the	founder	that	shape	outcomes	in	regard	to	start-up	success,	but	these	decisions	and	choices	in	turn	

are	founded	in	the	founder’s	personality.	Therefore,	it	is	unarguable	that	the	founder’s	personality	plays	

a	role	in	start-up	success.	Zhao	et	al.	(2010),	find	all	factors	besides	agreeableness	to	be	positively	related	

to	entrepreneurial	performance	as	well	as	 intentions.	One	must	note,	however,	that	while	the	positive	

associations	with	neuroticism	and	extraversion,	and	the	negative	association	with	agreeableness	are	all	

statistically	significant,	they	are	of	small	magnitude.	Compared	to	our	small	sample,	the	scholars	base	their	

meta-analysis	 on	 sample	 sizes	 ranging	 between	 a	 minimum	 of	 931	 and	 a	 maximum	 of	 almost	 4,000	

observations	(Zhao	et	al.,	2010).	While	they	investigate	the	same	construct,	the	B5,	the	scholars	analyze	

different	 associations	 and	 measure	 performance	 based	 on	 profitability,	 start-up	 survival	 and	 growth.	

Arguably,	since	the	methodological	approach	of	Zhao	et	al.’s	(2010)	study	differs	from	ours,	somewhat	

differing	associations	between	 the	B5	 factors	and	start-up	success	are	expected	 to	be	 found.	That	 the	

founder’s	personality	influences	start-up	success	is	also	shown	in	Korunka	et	al.	(2003)	study	which	finds	

medium	risk-taking	propensity,	high	need	for	achievement	as	well	as	high	internal	locus	of	control	to	be	

influential	contributors	to	success.	In	contrast	to	our	study,	their	research	is	based	on	personality	traits	

instead	 of	 the	 personality	 factors.	While	 the	 personality	 traits	 include	 need	 for	 achievement,	 locus	 of	

control,	 risk-taking	 propensity,	 tolerance	 of	 ambiguity,	 and	 type	 A	 behavior	 (Begley	 &	 Boyd,	 1987;	

Hornaday	&	Aboud,	1971;	Liles,	1974;	Korunka	et	al.,	2003),	personality	factors	refer	to	the	B5	(Costa	and	

McCrae,	1992;	Goldberg,	1980,	1999;	Norman,	1963;	McCrae	and	Costa,	1985).	However,	it	confirms	the	

relatedness	between	the	founder’s	personality	and	start-up	success	in	general.	Hunt	and	Adams	(1998)	

add	that	the	success	of	the	start-up	is	highly	dependent	on	the	actions	and	behaviors	of	the	founder.	This	

idea	connects	well	with	upper	echelons	theory	(Hambrick	&	Mason,	1984).	

Hence,	we	can	answer	the	first	research	question	in	the	affirmative	and	confirm	that	there	is	an	association	

between	 the	 personality	 of	 the	 founder	 and	 start-up	 success.	 This	 is	 based	 on	 the	 finding	 that	

conscientiousness	and	agreeableness,	both	comprising	aspects	of	personality,	are	found	to	be	associated	

with	start-up	success.	The	more	conscientious	and	the	less	agreeable	a	founder	is,	the	higher	the	success	

of	his	start-up.	Conscientiousness	is	based	on	character	traits	such	as	being	hard-working,	organized	and	

persistent	(Judge	et	al.,	1999;	McCrae	&	John,	1992)	which	we	assume	to	be	those	aspects	of	the	founder’s	

personality	that	explain	start-up	success.	While	agreeable	founders	are	characterized	by	being	helpful	and	

empathetic,	 those	 at	 the	 other	 end	 of	 the	 agreeableness	 scale	 are	 described	 as	 more	 critical	 and	

potentially	suspicious	(Zhao	et	al.,	2010).	Explanations	of	relatively	greater	start-up	success	may	thus	be	

found	 in	behavior	patterns	 that	 result	 from	more	critical	 thinking	as	well	as	a	more	self-centered,	 less	
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trusting	attitude	in	regard	to	making	business	and	negotiating	contracts	or	investments.	The	implication	

emerging	from	this	is	that	those	specific	characteristics	and	behaviors	should	be	considered	by	founders	

and	be	applied	to	the	running	of	the	start-up.	While	we	do	not	expect,	nor	intend	to	suggest	that	one’s	

personality	should	change,	one	can	certainly	learn	from	specific	ways	of	doing	business.	We	suggest	that	

founders	should	aim	to	adopt	aspects	of	conscientiousness	and	low	agreeableness	such	as	being	planful,	

efficient,	organized	and	structured	as	well	as	being	more	suspicious	and	critical.	Since	we	can	show	that	

different	 facets	of	personality	are	associated	 to	differing	extends	as	well	 as	 in	diverging	direction	with	

start-up	success,	practical	 implication	for	 founders	searching	 for	co-founders	 is	 the	relevance	of	 taking	

personality	into	consideration.		

 MCS	IMPLEMENTATION	AND	START-UP	SUCCESS	

With	 this	 study,	 we	 are	 also	 able	 to	 contribute	 to	 the	 investigation	 of	 the	 association	 between	MCS	

implementation	and	start-up	performance,	primarily	lead	by	Davila	and	Foster	(2005,	2007,	2009)	as	well	

as	Davila,	Foster	and	Jia	(2010).	The	findings	to	RQ2	suggest	that	there	is	a	negative	association	between	

the	time-to-adoption	of	MCS	and	start-up	success.	This	implies	that	the	earlier	MCS	are	implemented,	the	

higher	 the	success	of	 that	particular	start-up.	Davila	et	al.	 (2010)	argue	that	MCS	provide	the	required	

degree	of	formalization	and	management	structure	for	the	facilitation	of	growth	which	is	especially	vital	

for	a	young	start-up	seeking	to	establish	customer	and	revenue	growth.	As	Amabile	(1998)	points	out,	MCS	

play	a	valuable	role	in	directing	the	entrepreneurial	company	operating	in	an	environment	of	innovation	

and	 change	 and	 should	 therefore	 be	 exploited	 early-on.	 The	 role	 of	 MCS	 in	 the	 growth	 of	 the	

entrepreneurial	company	is	also	confirmed	by	Simons	(1990)	arguing	that	MCS	not	only	empower	learning	

but	also	create	the	required	pressures	to	innovate	and	adopt	(1995),	thereby	enabling	growth.	The	results	

are	in	line	with	Davila	and	Foster	(2005)	who	show	that	an	earlier	implementation	of	operating	budgets	is	

associated	with	faster	company	growth.	They	extend	their	results	to	numerous	additional	MCS,	which	are	

also	included	in	our	analysis,	confirming	the	positive	effect	of	early	adoption	on	the	success	of	the	start-

up.	

Consequently,	we	are	already	able	to	address	RQ2	by	arguing	that	MCS	implementation	in	terms	of	a	short	

time-to-adoption	is	positively	associated	with	start-up	success.	Besides	being	able	to	confirm	Davila	and	

Foster’s	(2005,	2007)	results,	we	can	contribute	to	the	literature	through	providing	empirical	evidence	on	

the	cross-sectional	variation	of	MCS	adoption.	While	Davila	and	Foster	(2005)	find	the	operating	budget	

to	be	the	first	MCS	implemented,	we	find	that	regular	meetings,	part	of	strategic	MCS,	are	implemented	

first,	followed	by	the	business	plan	and	then	the	operating	budget.	Since	the	former	are	not	included	in	
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their	 study,	 we	 provide	 new	 insights	 to	 MCS	 implementation	 particularly	 of	 those	 very	 early-stage	

ventures.	This	shows	that	the	more	complex	MCS,	including	budgets	or	profitability	analysis	as	well	as	the	

implementation	of	formal	HR,	compensation	and	feedback	processes,	may	not	only	be	too	sophisticated	

but	also	too	costly	to	adopt	for	start-ups	 in	the	very	early	stage.	While	the	business	plan	is	required	in	

order	to	approach	banks	and	other	investors,	regular	meetings	provide	value	in	ensuring	that	all	founders	

and	employees	are	steadily	informed	about	decisions,	opportunities	and	potential	challenges.	Since	only	

a	sound	business	plan	provides	the	basis	for	receiving	finance,	it	should	be	considered	and	developed	early	

on.	In	order	to	achieve	an	atmosphere	of	communication	and	cooperation	throughout	the	start-up,	regular	

meetings	as	well	as	other,	potentially	less	formal	points	of	communication	should	also	be	set	up	once	the	

first	employee	or	manager	is	hired.	Both	findings	therefore	represent	practical	advice	for	those	early-stage,	

entrepreneurial	companies.	

Davila	and	Foster	(2007)	find	that	the	first	set	of	MCS	implemented	are	financial	planning	tools,	followed	

by	HR	and	strategic	planning	tools.	The	results	of	our	study	show	that	the	first	MCS	category	implemented	

is	strategic	tools,	followed	by	financial,	and	marketing	and	sales	MCS.	Not	only	do	we	include	more	basic	

MCS	in	the	MCS	portfolio,	such	as	regular	meetings	and	the	business	plan,	this	sample	comprises	primarily	

non	VC-backed	start-ups.	As	Davila	and	Foster	(2005,	2007)	find,	the	presence	of	VC	is	associated	with	the	

adoption	 decision	 of	MCS.	 In	 both	 studies,	 they	 find	VC-financing	 to	 be	 positively	 associated	with	 the	

number	of	systems	adopted	–	MCS	intensity	(Davila	&	Foster,	2005,	2007).	Even	though	the	start-ups	in	

the	population	of	our	 study	are	primarily	non-VC-backed,	 they	nevertheless	 show	a	high	mean	 rate	of	

adoption	of	57%	across	all	MCS.	Moreover,	 the	 scholars	 find	 that	 for	 their	non-VC-backed	portfolio	of	

companies,	 primarily	 strategic	 and	 HR	 MCS	 are	 implemented.	 For	 those	 companies,	 financial	 MCS,	

especially	those	that	 involve	evaluation	of	financial	performance,	are	not	adopted	until	year	five.	Thus,	

finding	strategic	MCS	to	be	implemented	prior	to	financial	systems	when	observing	non-VC-backed	start-

ups	is	in	line	with	Davila	and	Foster’s	(2007)	study.	

The	design	of	the	MCS	portfolio	has	already	been	discussed	by	Ferreira	and	Otley	(2005)	as	well	as	Simons	

(1995),	who	introduces	the	four	Levers	of	Control:	belief	systems,	boundary	systems,	diagnostic	control	

systems	and	interactive	control	systems.	He	argues	that	these	systems,	which	comprise	MCS,	should	be	

implemented	 in	 an	 integrated	 and	 balanced	manner.	 A	 portfolio	 of	MCS	 rather	 than	 a	 single	 system	

adopted	 also	 relates	 to	 GST,	 which	 suggests	 that	 the	 combination	 of	 several	 MCS	 as	 oppose	 to	 the	

implementation	of	a	specific	system	provides	most	value	(Bertalanffy,	1951;	Boulding,	1956).	Even	though	

we	 do	 not	 find	MCS	 intensity	 to	 be	 associated	with	 start-up	 success,	we	 find	 that	 all	MCS	 have	 been	

implemented	jointly	throughout	the	sampled	start-ups.	 It	shows	that	not	only	the	single	application	on	

one	specific	MCS	is	used,	but	rather	a	combination	of	several	MCS	in	order	to	provide	most	value.	We	thus	
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find	 empirical	 evidence	 for	 the	 consent	 of	 Simons’	 (1995)	 suggestion	 which	 we	 can	 place	 within	 the	

framework	 of	GST.	While	Davila	 and	 Foster	 (2007)	 find	 a	 positive	 association	between	 the	number	 of	

systems	adopted	and	company	growth,	as	measured	by	changes	in	employees,	our	data	does	not	show	

MCS	intensity	to	be	significantly	correlated	with	start-up	success.	Since	MCS	implementation	comprises	

both	time-to-adoption	and	intensity	of	adoption,	RQ3	can	only	be	answered	in	relation	to	the	association	

between	 time-to-adoption	 of	 MCS	 and	 start-up	 success.	 The	 scholars	 however	 also	 show	 that	 MCS	

intensity	and	company	growth	is	interrelated,	thereby	implying	that	the	adoption	of	MCS	in	turn	is	affected	

by	company	size.	The	more	complex	the	start-up	grows,	the	less	efficient	informal	ways	of	organizing	and	

communicating	become,	and	thus,	MCS	should	be	adopted	to	provide	the	necessary	structure	(Davila	&	

Foster,	2009),	thereby	facilitating	growth.	Consequently,	companies	that	have	shown	significant	growth	in	

the	past	should	be	found	to	have	a	greater	degree	of	MCS	in	place.	Since	Davila	and	Foster	(2007)	include	

companies	with	a	mean	number	of	118	employees	in	their	study,	as	compared	to	a	mean	number	of	13.16	

employees	in	ours,	the	findings	of	both	may	differ.	Arguably,	the	start-ups	in	our	study	population	may	not	

have	reached	a	level	of	growth	comparable	to	those	in	Davila	and	Foster’s	(2007)	sample.	Therefore,	no	

significant	association	between	MCS	intensity	and	start-up	success	can	be	found.	

Since	we	can	only	confirm	an	association	instead	of	a	directional	relation	between	MCS	implementation	

and	start-up	success,	we	have	to	allow	for	the	possibility	that	the	higher	the	start-up	success,	the	earlier	

MCS	implementation	takes	place.	This	applies	also	to	the	adoption	of	specific	systems,	e.g.,	HR	MCS,	which	

are	found	to	be	positively	associated	with	start-up	success.	Looking	at	the	measure	of	start-up	success,	

employee	growth,	it	can	be	observed	that	those	start-ups	that	have	achieved	employee	growth	also	have	

HR	systems	in	place.	As	the	number	of	employees	grows,	more	structure	and	control	is	required	compared	

to	the	point	where	there	is	only	the	founder	and	maybe	a	small	team	that	can	be	managed	informally.	

While	a	causal	direction	cannot	be	inferred	in	this	study,	Davila	and	Foster	(2007)	show	in	their	research	

that	 company	 growth	 and	 MCS	 implementation	 go	 hand-in-hand.	 The	 association	 between	 the	

implementation	of	MCS	and	start-up	success	is	thus	reinforcing,	 implying	both	the	shorter	the	time-to-

adoption	 the	 higher	 the	 start-up	 success,	 and	 the	 higher	 the	 start-up	 success	 the	 earlier	 MCS	

implementation.	 Arguably,	MCS	 play	 a	 significant	 role	 in	 the	 growth	 of	 a	 start-up	 and	 should	 thus	 be	

considered	from	an	early	stage.	

This	perception	contrasts	the	“traditional	MCS	paradigm”	(Davila	&	Foster,	2009,	p.	1323),	which	equates	

formality	and	systems	with	the	bureaucracy	hindering	innovation	and	creativity.	As	our	study	shows,	MCS	

are	indeed	adopted	from	an	early	stage,	with	mean	time-to-adoption	between	one	and	two	years	for	50%	

of	 the	 MCS	 items,	 and	 under	 three	 years	 across	 the	 portfolio.	 Thus,	 Davila	 and	 Foster’s	 (2009)	

confrontation	to	the	traditional	MCS	paradigm	can	be	supported.	The	practical	implications	emerging	from	
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this	is	the	advice	to	founders	to	implement	MCS	early	on	in	order	to	generate	growth	and	thus	greater	

success.	This	complies	with	Adler	and	Borys’	(1996)	idea	of	“enabling	bureaucracy”	(p.	61).	In	their	eyes	

formalization	can	contribute	to	efficiency	as	well	as	reduce	ambiguity	and	conflict	thereby	benefiting	the	

organization	 (Adler	&	 Borys,	 1996).	 The	 importance	 lies	 in	 finding	 the	 right	 timing	 to	 change	 from	 an	

informally	 managed	 start-up	 with	 only	 a	 few	 employees,	 where	 everyone	 knows	 the	 main	 goal	 and	

orientation	of	the	start-up,	to	a	formally	managed	start-up.	The	idea	has	also	been	proposed	by	Greiner	

(1972)	arguing	that	MCS	help	to	provide	structure	in	order	to	account	for	the	increased	complexity	of	the	

start-up	 and	 prevent	 losing	 sight	 of	 the	 original	 goal	 and	 orientation.	 Thus,	 in	 order	 to	 prevent	 this	

entrepreneurial	 crisis,	 as	Davila	et	 al.	 (2010)	 indicate,	 the	adoption	of	MCS	 is	 invaluable.	 The	practical	

implication	for	founders	is	therefore	to	consider	this	finding	and	implement	MCS	at	an	early	point	in	the	

growth	of	their	start-up.		

 FOUNDER’S	PERSONALITY	AND	MCS	IMPLEMENTATION	

By	combining	the	two	research	fields,	the	entrepreneurial	personality	and	MCS	implementation,	discussed	

in	chapters	7.1	and	7.2,	we	now	move	on	to	addressing	RQ3	and	RQ4,	focusing	on	the	association	between	

the	 founder’s	 personality	 and	 the	 implementation	 of	 MCS.	 This	 field	 of	 study	 has	 not	 been	 widely	

researched	so	far,	consequently	we	deliver	novel	research	findings	to	the	area.	

As	we	have	discussed	 in	chapter	7.1,	we	add	to	upper	echelons	theory	that	the	top	coalition,	arguably	

represented	by	the	founder,	is	found	to	be	associated	with	start-up	success	which	in	turn	depends	on	the	

specific	decisions	made.	Davila	and	Foster	(2005)	confirm	the	relevance	of	the	founder	by	isolating	the	

style	of	 the	top	management,	again	comprising	the	founder	of	 the	start-up,	as	one	of	 the	determining	

factors	in	the	adoption	decision	of	MCS.	This	again	is	in	line	with	upper	echelons	thinking.	

Moreover,	 adopting	 contingency	 thinking,	 there	 is	 no	 universally	 applicable	 solution	 to	 MCS	 design	

opening	up	the	question	of	what	actually	drives	adoption	decisions.	In	order	to	explore	this	question,	this	

study	starts	with	investigating	the	role	of	the	founder	himself,	and	more	specifically	his	personality.	The	

study	shows	that	conscientious	founders	implement	a	higher	degree	of	MCS.	The	explanation	for	this	can	

be	found	in	personality	research.	According	to	Goldberg	(1992)	conscientiousness	is	characterized	as	being	

cautions	as	well	 as	being	organized	and	planful	 (McCrae	&	 John,	1992;	 Judge	et	 al.,	 1999).	 Since	MCS	

facilitate	planning	and	control,	conscientious	founders	are,	as	we	hypothesize,	found	to	implement	MCS	

to	a	greater	extend.	Personality	factors	other	than	conscientiousness	do	not	seem	to	have	an	association	

with	 the	degree	of	MCS	 implementation.	Further,	we	 find	 that	neurotic	 founders	are	more	 inclined	 to	

implement	MCS	at	an	early	point	in	time.	Since	neurotic	individuals	are	unable	to	address	uncertainty	with	
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a	positive	spirit	as	well	as	they	tend	to	be	unable	to	direct	action	in	a	controlled	manner	(Costa	&	McCrae,	

1992),	they	implement	control	systems	earlier	than	their	more	emotionally	stable	counterparts.	This	also	

relates	to	Judge	and	Mount’s	(2002)	statement	that	neurotic	individuals	anticipate	negative	events,	which	

calls	 for	 forethought	 in	 order	 to	 mitigate	 those	 once	 they	 occur.	 Since	 MCS	 increase	 foresight	 and	

controllability	 (Davila	 &	 Foster,	 2007),	 neurotic	 founders	 adopt	 them	 at	 an	 early	 stage.	 The	 other	

personality	factors	do	not	present	to	have	an	association	with	the	time-to-adoption	of	MCS.	Consequently,	

we	 can	 answer	 RQ3	 affirmatively:	 there	 is	 an	 association	 between	 the	 founder’s	 personality	 and	MCS	

implementation	both	in	terms	of	MCS	intensity	as	well	as	time-to-adoption.	This	shows	that	the	founder’s	

personality	 represents	a	 contingency	 factor	 in	 the	MCS	choices	made.	Extracting	practical	 implications	

from	 this	 finding,	 we	 encourage	 investors,	 bankers	 and	 other	 stakeholders	 to	 include	 the	 founder’s	

personality	in	their	assessment	of	the	start-up.	While	not	all	aspects	of	personality	explain	this	association,	

conscientiousness	and	neuroticism	are	found	to	play	a	role	in	MCS	implementation.	Thus,	especially	those	

character	traits	underlying	conscientiousness	and	neuroticism	should	be	considered	in	the	assessment.	

These	two	personality	factors	are	related	to	the	tendency	to	make	plans	and	control	for	outcomes,	both	

of	which	are	observable	characteristics	or	can	be	identified	when	viewing	available	documentation	and	

plans	of	the	start-up.	If	behavioral	pattern	and	attitudes	are	known	prior	to	investing	and	commencing	the	

business	relationship,	conflict	or	misunderstandings	may	be	prevented.	

Moving	on	to	RQ4,	the	association	between	the	founder’s	personality	and	the	adoption	of	specific	MCS	is	

investigated	and	found	to	be	significant	when	looking	at	conscientiousness	and	openness.	We	find	that	a	

conscientious	 founder	 has	 a	 greater	 tendency	 to	 implement	 planning	 MCS	 than	 a	 founder	 low	 on	

conscientiousness.	This	is	explained	once	more	by	the	character	traits	such	as	being	efficient,	organized	

and	planful	(Barrick	&	Mount,	1991;	Judge	et	al.,	1999;	Pettersson	&	Turkheim,	2010).	Since	conscientious	

founders	 tend	 to	make	 formal	plans	and	control	 for	outcomes,	 they	are	 found	 to	 implement	budgets,	

forecasts	as	well	as	the	business	or	 investment	plan	more	frequently	than	their	disorganized	and	more	

impulsive	counterparts.	Although	conscientious	founders	are	also	found	to	establish	successful	start-ups,	

the	decision	to	adopt	planning	MCS	is	not	found	to	explain	this	success.	There	is	no	significant	association	

between	the	degree	of	planning	MCS	in	place	and	start-up	success.	Thus,	a	mediating	effect	of	planning	

MCS	between	the	founder’s	personality	and	start-up	success	cannot	be	inferred.	One	possible	reason	may	

be	that	since	planning	MCS	represent	more	basic	systems	as	compared	to	financial	or	HR	MCS,	they	are	

found	to	be	particularly	frequently	implemented	in	very	early-stage	start-ups	that	have	not	achieved	high	

employee	growth	yet.	Thus,	they	are	not	found	to	be	associated	with	start-up	success.		

We	further	find	that	founders	characterized	by	a	high	degree	of	openness	tend	to	implement	HR	MCS	to	

a	lower	extend.	Since	openness	is	related	to	unconventional	and	untraditional	ways	of	thinking	and	doing	
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(Baron,	2007;	Schumpeter,	1942;	Zhao	&	Seibert,	2006),	those	founders	are	assumed	to	prefer	running	

their	 start-up	 without	 implementing	 formal	 and	 written	 policies,	 procedures	 or	 processes.	Moreover,	

rather	than	introducing	a	formal	code	of	conduct	that	employees	have	to	adhere	to,	those	founders	may	

allow	a	more	informal	and	unconventional	structure.	Furthermore,	openness	suggests	being	open	to	new	

alternatives	 and	 ideas	 (Ciavarella	 et	 al.,	 2004)	 and	 thus	 feedback	 from	and	opinions	of	 employees	are	

valued.	Therefore,	less	rigid	and	formal	HR	processes	and	controls	are	in	place.		

Even	though	neuroticism	is	found	to	be	associated	with	a	particularly	early	adoption	of	MCS,	as	discussed	

in	the	first	section	of	this	sub-chapter,	the	personality	factor	does	not	show	to	have	an	association	with	

the	implementation	of	planning	tools	in	particular.	This	suggests	that	neurotic	founders	equally	value	the	

informational	 aspects	 of	 backward-looking,	 non-planning	 MCS,	 such	 as	 more	 evaluative	 or	 analytical	

systems	and	tools.	While	not	all	aspects	of	personality	are	associated	with	the	implementation	of	specific	

MCS,	 conscientiousness	 as	 well	 as	 openness	 are	 found,	 as	 hypothesized,	 to	 be	 associated	 with	 the	

adoption	of	planning	and	HR	MCS,	 respectively.	 This	 leads	us	 to	 answer	RQ4,	 arguing	 that	 there	 is	 an	

association	between	the	founder’s	personality	and	the	implementation	of	specific	MCS.	

The	 fact	 that	 personality	 is	 associated	 with	 start-up	 success	 as	 well	 as	 MCS	 implementation	 is	 in	

accordance	with	upper	echelons	 theory	 (Hambrick	&	Mason,	1984).	We	can	contribute	 to	 this	 theory,	

confirming	that	it	also	holds	in	the	entrepreneurial	world.	Founders,	who	are	the	equivalent	to	the	top	

management	team	in	the	early-stage	company,	are	assumed	to	represent	an	influence	on	organizational	

outcomes	in	terms	of	success	and	MCS	design.	Both	aspects	are	associated	with	personality,	primarily	with	

the	 factors	 conscientiousness,	 neuroticism,	 agreeableness	 and	 openness.	 Furthermore,	 this	 study	

consents	with	Alvareza	and	Busenitz	(2001)	who	allocate	great	importance	to	the	founder’s	personality	

and	character	traits,	and	their	influence	on	the	start-up.	Ciavarella	et	al.	(2004)	stress	the	significant	role	

of	the	personality	factors	by	arguing	that	these	factors	“[…]	are	more	predictive	of	venture	survival	than	

industry,	 startup	 experience,	 or	 the	 age	 and	 gender	 of	 the	 entrepreneur”	 (p.	 466).	 Further,	 while	 no	

significant	 association	 between	 industry	 and	 start-up	 success	 is	 found,	 the	 relevance	 of	 the	 founder’s	

personality	in	start-up	success,	as	discussed	above,	confirms	Ciavarella	et	al.’s	(2004)	argumentation.	

 DISCUSSION	OF	OTHER	POTENTIAL	ASSOCIATIONS	

Besides	 exploring	 the	 B5	 in	 relation	 to	 start-up	 success,	 we	 find	 that	 VC-backed	 start-ups	 are	 more	

successful	 than	start-ups	without	VC	support.	This	 is	 in	 line	with	Davila,	Foster	and	Gupta	 (2003),	who	

prove	that	start-up	growth	is	related	to	the	existence	of	VC.	Since	their	measure	of	start-up	growth,	namely	

headcount	growth,	is	in	line	with	the	measure	of	start-up	success	in	this	study,	our	findings	confirm	Davila	
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et	al.’s	(2003)	conclusions.	The	presence	of	VC	support	does	not	only	represent	the	financial	support	for	

the	start-up	but	also	includes	valuable	knowledge	input	from	experienced	managers,	which	in	turn	raises	

the	professionalism	of	the	start-up	(Chaplinsky,	2015;	Zider,	1998).	Through	the	provision	of	structure	and	

professionalism,	the	company	can	achieve	relatively	greater	growth	than	non-VC-backed	start-ups.	While	

Davila	and	Foster	(2005,	2007)	show	that	VC-presence	is	related	to	MCS	implementation,	we	suggest	that	

basic	MCS	such	as	the	business	plan	as	well	as	some	structure	in	regard	to	meetings	and	communication	

should	be	set	up	early	in	order	to	present	the	business	to	venture	capitalists	in	the	first	place.	This	initial	

structure	may	convince	venture	capitalists	 to	 invest,	enabling	the	start-up	to	benefit	 from	the	 induced	

professionalism.	

According	to	the	findings,	the	consumer	goods	industry	presents	an	association	with	the	degree	of	MCS	

implementation.	Founders	of	start-ups	in	the	consumer	goods	industry	implement	a	lower	degree	of	MCS	

compared	to	any	other	industry.	In	order	to	explain	the	relatively	lower	degree	of	MCS	implementation	in	

the	consumer	goods	 industry	 further	 investigation	 into	 the	particular	characteristics	of	 that	 industry	 is	

required.	Finding	no	association	between	MCS	intensity	and	start-ups	in	the	technology	sector	is	in	line	

with	Davila	and	Foster’s	(2007)	research.		

Regarding	the	association	between	the	age	of	the	founder	and	the	degree	of	MCS	implementation,	we	

find	 older	 founders	 to	 implement	 less	MCS	 than	 younger	 ones.	 Concerning	 the	 time-to-adoption,	 the	

findings	suggest	older	founders	to	implement	MCS	later.	This	might	find	cause	in	the	reluctance	to	change	

for	older	founders.	If	the	original	early-stage	methods	and	procedures	which	tend	to	be	informal	and	less	

formalized	proof	to	be	successful	in	the	early	stages,	a	relatively	older	founder	may	fail	to	realize	the	need	

for	 change.	Thus,	MCS	are	 implemented	 to	a	 lower	degree	 for	 those	 founders.	Also,	 since	control	has	

traditionally	been	associated	with	bureaucracy	stifling	innovation,	older	founders	may	still	hold	that	‘old’	

perception	and	thus	implement	relatively	fewer	MCS	as	well	as	later	on.	

Moreover,	 the	 founder’s	attitude	 towards	 risk	 is	 investigated	 in	 this	 study.	We	 find	 that	 the	 lower	 the	

attitude	of	 the	 founder	 towards	 risk,	 thus	 the	more	 risk-averse,	 the	higher	 start-up	 success.	 This	 is	 in	

contrast	to	Frank,	Lueger	and	Korunka	(2007)	who	find	a	positive	relationship	between	risk	propensity	and	

start-up	probability,	 the	 probability	 of	 launching	 an	 actual	 business.	Moreover,	 the	 propensity	 to	 risk-

taking	is	not	only	included	in	the	‘hallmarks	of	the	entrepreneurial	personality’	but	has	also	been	found	to	

be	related	to	successful	entrepreneurs	(Begley	&	Boyd,	1987;	McClelland,	1961).	As	entrepreneurship	is	

characterized	by	innovation	(Backman,	1983),	growth	(Drucker,	1985)	and	the	exploitation	of	opportunity	

(Eisenmann,	2013),	one	may	assume	entrepreneurs	to	be	generally	more	inclined	to	be	risk-loving	since	

the	mentioned	traits	require	not	only	a	substantial	investment	in	terms	of	financing	but	also	time,	while	
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the	 outcomes	 are	 uncertain.	 This	 is	 in	 line	 with	 the	 definition	 of	 the	 entrepreneurial	 personality	 just	

described.	 However,	 Zhao	 et	 al.’s	 (2010)	 findings	 reveal	 no	 relation	 between	 risk	 attitude	 and	

entrepreneurial	 firm	 performance.	 Concentrating	 on	 the	 difference	 between	 the	 successful	 and	

unsuccessful	 entrepreneur,	 Brockhaus	 (1980a)	 again	 finds	 risk	 attitude	 to	 be	 unrelated	 to	 this	

differentiation.	Thus,	 it	becomes	evident	 that	 the	existing	 literature	on	personality	cannot	provide	one	

consistent	 finding	 in	 regard	to	risk	attitude	and	the	entrepreneurial	personality.	Davila	et	al.	 (2010)	go	

further	and	argue	that	high	risk-taking	is	related	to	start-up	failure	rather	than	success	since	innovations	

tend	 to	be	 too	 radical.	This	 suggests	 that	 risk-loving	 founders	may	be	 too	optimistic	and	visionary	and	

therefore	found	to	be	unsuccessful	as	compared	to	more	risk-averse	ones.	This	is	also	suggested	by	the	

results	of	this	study.	Through	contributing	another	finding	to	the	literature	on	the	association	between	the	

risk	 attitude	 of	 the	 founder	 and	 start-up	 success,	 we	 suggest	 that	 this	 field	 of	 study	 requires	 further	

investigation.	While	the	risk	attitude	is	found	to	be	negatively	associated	with	start-up	success,	the	more	

risk-loving	 founders	 are	 found	 to	 implement	 a	higher	degree	of	MCS.	 The	 relevance	of	 examining	 risk	

attitude	in	relation	to	MCS	is	confirmed	by	Davila,	Foster	and	Oyon	(2009).	They	regard	the	relationship	

between	risk	attitude	and	MCS	as	two-way,	namely	that	the	personal	opinion	on	whether	MCS	encourage	

risk-taking	or	not,	influences	the	risk-taking	attitude	of	the	founder	himself.	This	depends	on	the	view	of	

the	MCS.	Some	founders	regard	MCS	as	encouraging	to	take	risk	as	oppose	to	others	hindering	them	in	

accepting	risky	decisions.	However,	no	indication	of	how	the	founder’s	attitude	towards	risk	is	shaped	is	

mentioned.	 Implications	 emerging	 from	 this	 discussion	 are	 that	 entrepreneurs	 should	 aim	 to	 critically	

assess	 the	 level	 of	 risks	 taken	 and	 compare	 them	 to	 the	organizations’	 business	 plan	 as	well	 as	 other	

forecasts.	We	argue	that	although	a	risk-loving	founder	may	tend	to	strive	for	growth	through	radical	ideas	

and	riskier	investments,	he	may	still	have	a	tendency	to	control	for	the	outcomes	of	these	innovations	and	

investments	through	the	implementation	of	internal	controls	such	as	MCS.	The	latter	may	allow	that	those	

radical	innovations	in	the	end	turn	out	to	be	successful.	

The	 above	 discussed	 findings	 can	 be	 placed	 within	 contingency	 theory	 (Otley,	 1980;	 Dermer,	 1977),	

describing	that	the	organizational	structure	and	decisions	made	depend	on	the	particular	circumstances	

of	the	business.	The	fact	that	not	all	23	MCS	are	equally	implemented	in	all	start-ups	indicates	the	differing	

needs	of	each	venture	in	regard	to	the	degree	and	timing	of	MCS	implementation.	Moreover,	the	success	

of	the	start-up	depends	on	several	contingent	factors,	such	as	environment,	technology,	organizational	

structure	(Otley,	1980)	as	well	as	company	size,	national	culture	and	VC	existence	(Chenhall,	2003).	The	

most	important	focus	in	this	study	is	the	founder’s	personality,	which	has	been	found	to	play	a	role	both	

in	the	success	of	the	start-up	and	the	implementation	of	MCS.	Therefore,	the	founder’s	personality	can	be	

added	as	a	contingent	factor	enriching	the	existing	theoretical	framework.	 	
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8 LIMITATIONS	

All	conclusions	to	be	drawn	from	the	findings	are	limited	by	the	methodological	choices	made	in	regard	to	

planning	and	undertaking	this	study.	Since	this	study	is	tied	to	the	scope	of	a	Master’s	thesis,	it	is	subject	

to	certain	constraints	primarily	in	regard	to	time	and	resources	available.	These	limitations	are	outlined	

below	as	well	as	arguments	presented	why	it	is	still	possible	to	conclude	from	the	findings.	

First,	 the	 research	 builds	 on	 a	 cross-sectional	 design,	 which	 implies	 that	 all	 data	 is	 collected	 (almost)	

simultaneously.	 Thus,	we	 are	 not	 able	 to	 take	 the	 further	 development	 of	 the	 start-up	 as	well	 as	 the	

implementation	of	MCS	 into	account.	Temporal	precedence	can	therefore	not	be	observed	that	would	

allow	us	to	determine	whether	the	founder’s	personality	is	fully	developed	prior	to	MCS	implementation	

or	the	start-up	achieving	success.	The	same	applies	to	the	causality	between	MCS	implementation	and	

start-up	 success.	 That	 all	 findings	 are	based	on	 the	 cross-section	of	 the	 sample	 implies	 that	no	 causal	

relationships	between	the	investigated	concepts	can	be	inferred.	Especially	concerning	MCS	adoption,	we	

cannot	 conclude	 whether	 early	 adoption	 provides	 a	 good	 basis	 for	 growth	 or	 whether	 the	 founder’s	

anticipation	of	 future	growth	fosters	MCS	 implementation.	 If	 the	research	was	set	up	as	a	 longitudinal	

study,	 the	 implementation	of	MCS	could	be	examined	prior	 to	evaluating	 the	success	of	 the	company.	

However,	such	research	design	lies	beyond	our	means,	since	it	requires	a	time	horizon	of	at	least	a	few	

years	in	order	to	observe	the	growing	company.	

Secondly,	there	are	limitations	regarding	the	generalizability	of	the	findings.	Considering	the	size	of	the	

study	population	one	has	to	be	careful	when	projecting	findings	onto	other,	potentially	larger	groups	or	

the	 population	 of	 start-ups	 as	 a	 whole.	 Therefore,	 the	 sample	 might	 not	 be	 representative	 of	 the	

population,	 thereby	 inaccurately	 suggesting	associations	 that	are	not	 reliable	external	 to	 the	observed	

cases	or	even	universally	applicable.	A	larger	sample	could	potentially	have	allowed	us	to	reveal	more	or	

other	 significant	 associations	 and	 effects	 in	 the	 testing	 of	 our	 hypotheses.	 However,	 due	 to	 time	 and	

resource	constraints	we	were	unable	to	increase	the	sample	further.	

Thirdly,	only	one	measure,	employee	growth,	is	used	as	a	proxy	for	start-up	success.	While	the	validity	of	

this	measure	is	not	assessed	statistically,	it	is	based	upon	the	works	of	reference	underlying	this	study.	Due	

to	a	lack	of	data	available	on	revenues	to	measure	revenue	growth,	the	inclusion	of	this	measure	was	not	

possible.	

Fourthly,	while	using	the	survey	method	allowing	for	self-reporting	of	answers,	a	possibility	for	common	

method	 bias	 arises.	 This	 bias	 exists,	 when	 different	 measures,	 especially	 those	 of	 the	 predictor	 and	

criterion	variable,	 are	obtained	at	 the	 same	 time	 (Podsakoff,	MacKenzie,	 Lee	&	Podsakoff,	2003).	As	a	
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result,	artificial	covariance	between	the	concepts	may	be	produced	(Podsakoff	et	al.,	2003).	However,	this	

is	unlikely	to	negatively	influence	the	interpretability	of	this	study’s	findings,	since	research	has	found	that	

common	method	bias	does	not	affect	measures	that	describe	personality	or	factual	events	(Crampton	&	

Wagner,	1994).	Further,	since	a	self-reported	questionnaire	is	used,	allowing	respondents	to	modify	their	

answers	in	the	personality	test,	responses	may	be	subject	to	social	desirability	or	self-deception	bias.	This	

bias	exists	when	respondents	over-	or	understate	their	answers	in	order	to	conform	to	those	social	norms.	

However,	this	rarely	happens	unless	the	founder	is	instructed	to	do	so	(Hough,	Eaton,	Dunnette,	Kamp	&	

McCloy,	1990;	Hogan,	1991).	The	alteration	of	the	founder’s	answers	is	questionable	in	our	study,	since	

the	personality	test	represents	a	single	section	of	the	larger	questionnaire	with	other	scales	unrelated	to	

socially-desirable	 expectations,	 i.e.,	 the	 sections	 on	 the	 start-up’s	 characteristics	 as	 well	 as	 on	 MCS	

implementation.	Furthermore,	since	the	survey	is	entirely	anonymous,	respondents	are	not	assumed	to	

wrongly	indicate	answers	thereby	inducing	bias.	

Lastly,	the	variables	in	this	study	take	only	a	particular	connection	of	the	underlying	theory	into	account.	

Hence,	we	can	only	explain	a	part	of	the	studied	phenomenon,	and	thus	do	not	exclude	the	possibility	that	

other	variables	not	included	in	this	study	also	influence	start-up	success.	 	
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9 CONCLUSION	

This	 study	 explored	 not	 only	 the	 role	 of	 the	 founder	 in	 the	 success	 of	 the	 start-up	 but	 also	 in	 the	

implementation	 of	 MCS.	 Moreover,	 we	 investigated	 the	 association	 between	 the	 degree	 of	 MCS	

implementation	and	the	time-to-adoption	of	those	systems,	and	start-up	success.	From	the	discussion	of	

results	in	chapter	7,	the	following	conclusions	can	be	drawn.	

The	founder’s	personality	is	found	to	be	associated	both	with	the	success	of	the	start-up	as	well	as	the	

implementation	of	MCS.	Conscientious	 founders	are	discovered	to	be	more	successful	while	agreeable	

founders	are	discovered	to	be	less	successful.	Moreover,	conscientious	entrepreneurs	tend	to	implement	

MCS	to	a	higher	degree	whereas	neurotic	founders	are	found	to	be	associated	with	an	early	adoption	of	

MCS.	 We	 can	 also	 conclude	 that	 there	 is	 an	 association	 between	 the	 founder’s	 personality	 and	 the	

adoption	of	specific	MCS.	While	conscientious	founders	not	only	 implement	a	great	number	of	MCS	 in	

their	start-up,	they	place	specific	emphasis	on	planning	MCS.	Founders	characterized	by	a	high	degree	of	

openness	are	found	to	implement	HR	MCS	to	a	lower	degree.	Consequently,	four	of	the	B5	personality	

factors,	 namely	 conscientiousness,	 agreeableness,	 neuroticism	 and	 openness,	 represent	 aspects	 of	

personality	that	are	associated	with	start-up	success	as	well	as	with	MCS	implementation.	Most	notably	

conscientiousness	is	found	to	describe	associations	with	both	start-up	success	and	MCS	implementation.	

Concerning	MCS	implementation,	we	find	that	particularly	the	time-to-adoption	plays	a	role	in	the	success	

of	a	start-up.	The	earlier	MCS	are	implemented,	the	greater	the	success	of	the	start-up.	

With	 these	 finding	 we	 add	 further	 empirical	 evidence	 to	 the	 investigation	 of	 the	 entrepreneurial	

personality	as	well	as	the	role	of	MCS	for	early-stage	ventures.	Implications	drawn	from	this	include	the	

relevance	of	assessing	not	only	the	business	plan	or	other	informative	aspects	of	the	start-up,	but	also	the	

personality	of	the	founder.	This	is	especially	directed	towards	investors	or	other	stakeholders	in	the	start-

up.	 Our	 suggestion	 for	 professional	 practice	 is	 aimed	 at	 entrepreneurs	 especially	 in	 regard	 to	 the	

importance	of	MCS	in	the	facilitation	of	growth	of	the	early-stage	venture.	Rather	than	regarding	MCS	as	

formality	and	bureaucracy,	restricting	innovation	and	change,	entrepreneurs	should	consider	the	positive	

aspects	those	systems	can	bring	to	the	growth	of	their	start-up.	Besides	the	informative	and	controlling	

aspects	of	MCS,	those	systems	and	procedures,	if	set	up	in	the	appropriate	manner,	provide	the	required	

structure	for	the	firm	to	grow	beyond	the	entrepreneurial	stage.	

Through	 this	 study,	we	are	able	 to	contribute	 two	additional	contingent	 factors,	 thereby	enriching	 the	

existing	theory	and	literature:	the	founder’s	personality	and	MCS	implementation.	 	
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10 FUTURE	RESEARCH	PERSPECTIVES	

Although	we	have	been	able	 to	add	 to	 the	existing	 literature	with	 this	 study,	 the	 research	 field	of	 the	

personality	of	the	entrepreneur	as	well	as	the	implementation	of	MCS	in	the	entrepreneurial	company	still	

offers	research	potential.	In	the	following,	we	present	three	areas	of	research	that	we	regard	as	interesting	

future	research	perspectives,	which	could	build	upon	this	study.	

Firstly,	as	outlined	in	the	limitations,	conducting	a	longitudinal	study	with	a	similar	research	direction	may	

represent	a	valuable	extension	to	this	study.	In	a	longitudinal	study,	the	causalities	between	the	founder’s	

personality,	MCS	implementation	and	start-up	success	could	be	analyzed	in	order	to	determine	whether	

the	 concepts	 are	 interrelated	 and	 facilitate	 each	 other.	 Through	 this	 set-up,	 it	 could	 be	 determined	

whether	MCS	implementation	facilitates	start-up	growth	or	whether	growth	entails	the	implementation	

of	MCS.	Thus,	conducting	a	 longitudinal	study	could	enable	the	researchers	to	conclude	on	causes	and	

effects	of	personality	as	well	as	MCS	implementation	in	regard	to	start-up	success	through	examining	start-

up	success	prior	to	and	after	MCS	implementation.	Continuing	this	line	of	thought,	identifying	more	factors	

that	potentially	influence	MCS	implementation,	the	contingency	approach	to	MCS	implementation	could	

be	 chosen	 once	more.	 Further	 analysis	 should	 investigate	whether	 specific	 industry	 or	 other	 external	

characteristics	shape	a	start-up	and	therefore	the	implementation	of	specific	MCS.	Additionally,	it	would	

be	 interesting	 to	highlight	whether	 there	are	specific	 types	of	 start-ups	 that	are	advised	 to	 implement	

specific	MCS	categories	over	others,	or	whether	there	are	categories	that	should	be	 implemented	at	a	

later	point	in	time	or	potentially	not	at	all.	

A	second	interesting	research	perspective	represents	the	investigation	of	start-up	failure.	Especially,	the	

examination	of	reasons	for	those	failures	could	provide	valuable	practical	implications	for	current	or	going-

to-be	 entrepreneurs.	 The	 focus	 of	 such	 an	 investigation	 should	 hereby	 be	 the	 connection	 between	 a	

potential	lack	of	structure	and	professionalism	induced	by	the	absence	of	MCS	adoption,	and	the	failure	

to	achieve	success.	

Furthermore,	 investigating	 the	 influence	 of	 culture	 and	 country-specific	 differences	 in	 the	 founder’s	

personality	as	well	as	MCS	implementation	offers	yet	another	potential	research	field.	Since	the	country	

of	origin	of	founder	or	start-up	has	not	been	taken	into	account	in	this	study,	such	an	investigation	could	

extend	this	research.	Hereby,	the	analysis	could	reveal	whether	there	are	differences	between	successful	

entrepreneurs	from	different	countries	or	whether	there	 is	only	one	successful	entrepreneurial	profile.	

This	analysis	could	moreover	expose	whether	certain	country	or	cultural-specific	characteristics,	as	well	as	

requirements	 and	 regulations	 foster	 the	 implementation	 of	 specific	 MCS	 or	 shape	 the	 tendency	 to	

implement	such	controls	in	the	first	place.
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APPENDIX	

I. QUESTIONNAIRE	

	

Dear	participant,	
	

Welcome	and	thank	you	in	advance	for	taking	part	in	our	survey!	
It	will	take	no	more	than	10	minutes.	

	
As	part	of	our	Master's	thesis	at	Copenhagen	Business	School,	we	are	conducting	this	survey	to	

investigate	the	role	of	the	founder	on	the	implementation	of	Management	Control	Systems	(MCS)	in	
start-up	companies.	

	
All	data	collected	will	be	kept	confidential	and	will	only	serve	research	purposes.	

This	survey	is	entirely	anonymous	and	the	data	will	be	analyzed	according	to	the	legal	requirements	of	
data	protection.	

	
You	have	the	opportunity	to	receive	a	report	on	our	survey	results	upon	request.	

You	can	also	participate	in	a	lottery	for	Superfood	Energy	products.	
	

If	you	have	any	questions	or	remarks	about	this	survey,	do	not	hesitate	to	contact	us	via	mail:	
Sina	Thomas:	sith15ac@student.cbs.dk	

Caroline	Kehder:	cake15ac@student.cbs.dk	
	

Best	regards,	
Sina	&	Caroline	 	
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Section	1	
This	part	of	the	survey	entails	questions	about	demographic	data	of	your	start-up.	

	

Are	you	the	founder	of	the	start-up?	

§ Yes	
§ No	

Are	you	actively	involved	in	managing	the	start-up?	

§ Yes	
§ No	

When	has	your	start-up	been	founded?	(yyyy)	

__________________	

Please	provide	your	start-up's	industry	

§ Consumer	Goods	
§ Education	
§ Energy	&	Green	Tech	
§ Finance	
§ Healthcare	&	Wellness	
§ High-tech	(e.g.,	robotics)	
§ IT	&	Software	
§ Media	&	Entertainment	
§ Software	as	a	Service	
§ Services	
§ Other	

How	many	founders	does	your	start-up	have?	

§ 1	
§ 2	
§ 3	
§ 4	
§ 5	
§ >5	

How	many	managers	does	your	start-up	have?	

__________________	

Please	provide	the	number	of	employees,	excluding	founder(s)	

§ 1	year	after	founding	
§ 3	years	after	founding	
§ As	of	today	
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Please	provide	the	yearly	revenues	of	your	start-up	(in	Euro)	

§ 1	year	after	founding	
§ 3	years	after	founding	
§ As	of	today	

Since	when	does	your	start-up	generate	profits?	(year(s)	after	founding)	

§ no	profit	yet	
§ 1	
§ 2	
§ 3	
§ 4	
§ 5	
§ 6	
§ 7	
§ 8	
§ 9	
§ 10	

Which	stage	of	growth	do	you	see	your	start-up	in?	

§ Stage	1:	Inception	(seed	stage,	business	idea	not	yet	tested/viable)	
§ Stage	2:	Survival	(business	launched)	
§ Stage	3:	Growth	(consistent	source	of	income,	regular	new	customers)	
§ Stage	4:	Expansion	(stability	and	routine	established,	rapid	cash	flow	and	revenue	growth)	
§ Stage	5:	Maturity	(stable	profits	year-on-year,	further	expansion	vs.	exit)	

Is	your	start-up	located	in	an	incubator?	
§ Yes	
§ No	

Is	your	start-up	venture	capital	(VC)	backed?	

§ Yes	
§ No	

Since	when	is	your	start-up	VC	backed?	(yyyy)	

__________________	 	
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Section	2	
This	section	will	focus	on	the	implementation	of	different	Management	Control	
Systems.	
	

Please	state,	whether	the	systems	below	are	implemented.	Also,	please	state,	as	accurate	as	
possible,	the	time	when	each	item	was	adopted.	

	

	

Have	you	been	involved	in	the	implementation	of	the	above	stated	items?	

§ Yes	
§ No	

Where	do	you	see	your	particular	area	of	expertise?	And	how	long	have	you	been	practicing	it?	
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Section	3	
This	section	entails	statements	regarding	your	personality.	Please	indicate	intuitively	whether	
you	agree	or	disagree	with	each.	

	

	

	

How	would	you	rate	your	attitude	towards	risk?	

§ Risk-averse	
§ Somewhat	risk-averse	
§ Risk	neutral	
§ Somewhat	risk-loving	
§ Risk-loving	
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Lastly,	some	demographic	questions	about	yourself.	After	this	section	you	will	have	completed	
the	survey.	
	

What	is	your	age?	

__________________	

What	is	your	gender?	

§ Female	
§ Male	
§ I	do	not	want	to	answer	this	question.	

What	is	your	highest	completed	level	of	education?	

§ High	School	
§ Intermediate	Vocational	Education	
§ Bachelor's	Degree	
§ Master's	Degree	
§ MBA	
§ PhD	

What	is	your	academic	field	of	study?	

§ Arts	
§ Humanities	
§ Social	sciences	
§ Sciences	
§ Applied	Sciences	
§ Other	

Social	sciences	specialization	

§ Accounting	
§ Business	Administration	and	Management	
§ Economics	
§ Finance	
§ HR	Studies	
§ International	Business	
§ Management	Information	Systems	
§ Marketing	and	Distribution	
§ Organizational	behavior	
§ Supply	Chain	Management	
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Thank	you	for	supporting	our	research!	

Please	click	the	"FINISH"-Button	to	submit	all	responses	and	information.	

	

You	now	have	the	opportunity	to	provide	your	e-mail	address	if	you	want	to	receive	the	results	of	our	
research.	Please	enter	your	e-mail	address	here:	

__________________	

If	you	would	like	to	participate	in	the	lottery,	please	enter	your	e-mail	address	here:	

__________________	

Your	e-mail	address	will	only	be	used	to	send	you	our	research	results	or	inform	you	if	you	are	the	lucky	
winner	of	the	lottery.	It	will	not	be	used	for	any	other	purposes!	
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II. FACTOR	COEFFICIENTS	FOR	THE	REVERSE-CODED	PERSONALITY	SCALE	

	

Note:	Factor	coefficients,	uniqueness	and	communalities	obtain	from	FA.	

III. VARIABLE	NAMES	OF	THE	REVERSE-CODED	PERSONALITY	STATEMENTS	

Statement	(reverse	coded)	 Variable	Name	

I	talk	to	lots	of	different	people	at	parties.	 e1	
I	am	the	life	of	the	party.	 e2	
I	do	not	keep	in	the	background.	 e3_rev	
I	talk	a	lot.	 e4_rev	
I	feel	others’	emotions.	 a1	
I	sympathize	with	others’	feelings.	 a2	
I	am	really	interested	in	others.	 a3_rev	
I	am	interested	in	other	people’s	problems.	 a4_rev	
I	get	chores	done	right	away.	 c1	
I	like	order.	 c2	
I	rarely	forget	to	put	things	back	in	their	proper	place.	 c3_rev	
I	do	not	make	a	mess	of	things.	 c4_rev	
I	have	frequent	mood	swings.	 n1	
I	get	upset	easily.	 n2	
I	often	feel	blue.	 n3_rev	
I	am	not	relaxed	most	of	the	time.	 n4_rev	
I	have	a	vivid	imagination.	 o1	
I	have	a	good	imagination.	 o2_rev	
I	do	not	have	difficulty	understanding	abstract	ideas.	 o3_rev	
I	do	not	worry	about	things.	 o4_rev	
	

	 	

Correlation* Statement	(reverse	coded) Variable Factor1 Factor2 Factor3 Factor4 Factor5 Uniqueness Communality

(+) I	talk	to	lots	of	different	people	at	parties. e1 0,7609 -0,0438 0,0466 0,1395 -0,0699 0,3858 0,6142

(+) I	am	the	life	of	the	party. e2 0,6381 0,0463 -0,2396 -0,2508 -0,1689 0,4680 0,5320

(+) I	do	not	keep	in	the	background. e3_rev 0,7524 -0,0928 -0,1828 0,1007 -0,0208 0,3976 0,6024

(+) I	talk	a	lot. e4_rev 0,7962 0,1098 0,0080 0,0441 0,0090 0,3365 0,6635

(+) I	feel	others’	emotions. a1 -0,1123 0,0745 0,8595 -0,0195 0,0189 0,2594 0,7406

(+) I	sympathize	with	others’	feelings. a2 -0,1930 -0,0376 0,8021 -0,0374 -0,2570 0,2790 0,7210

(+) I	am	really	interested	in	others. a3_rev 0,4470 0,0552 0,5145 -0,1484 0,2259 0,4315 0,5685

(+) I	am	interested	in	other	people’s	problems. a4_rev 0,1635 -0,0706 0,7061 0,1108 -0,0966 0,4257 0,5743

(+) I	get	chores	done	right	away. c1 0,0029 -0,4982 0,0827 -0,3541 0,3794 0,5260 0,4740

(+) I	like	order. c2 0,0296 -0,0461 -0,2191 0,2523 0,4858 0,6672 0,3328

(+) I	rarely	forget	to	put	things	back	in	their	proper	place. c3_rev -0,0937 -0,0194 -0,0706 -0,1994 0,7454 0,4041 0,5959

(+) I	do	not	make	a	mess	of	things. c4_rev 0,0066 0,0599 -0,1053 0,4060 0,6465 0,4141 0,5859

(+) I	have	frequent	mood	swings. n1 0,1160 0,6954 0,0033 -0,0204 -0,4193 0,3457 0,6543

(+) I	get	upset	easily. n2 0,0691 0,6355 -0,0384 -0,0872 0,0328 0,5608 0,4392

(+) I	often	feel	blue. n3_rev -0,0499 0,3897 0,1672 -0,1021 0,1396 0,7862 0,2138

(+) I	am	not	relaxed	most	of	the	time. n4_rev 0,0766 0,6656 -0,0212 -0,1433 0,1917 0,4557 0,5443

(+) I	have	a	vivid	imagination. o1 -0,0122 0,0834 -0,1439 0,7476 -0,0468 0,4421 0,5579

(+) I	have	a	good	imagination. o2_rev 0,3158 0,0092 0,2720 0,5620 0,1570 0,4185 0,5815

(+) I	do	not	have	difficulty	understanding	abstract	ideas. o3_rev 0,0340 -0,4003 0,1321 0,5115 -0,0303 0,4991 0,5009

(+) I	do	not	worry	about	things. o4_rev 0,1961 -0,7131 -0,0963 -0,2634 -0,0823 0,4292 0,5708
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IV. CORRELATION	MATRIX	OF	THE	PERSONALITY	STATEMENTS	
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V. MCS	ITEMS	BY	DAVILA	AND	FOSTER	(2007)	

#	 MCS	Name	 Category	

1	 Operating	budget	 Financial	Planning	
2	 Cash	flow	projections	 Financial	Planning	
3	 Sales	projections	 Financial	Planning	
4	 Capital	investment	approval	procedures	 Financial	Evaluation	
5	 Operating	expenses	approval	procedures	 Financial	Evaluation	
6	 Routine	analysis	of	financial	performance	against	target	 Financial	Evaluation	
7	 Product	profitability	analysis	 Financial	Evaluation	
8	 Customer	profitability	analysis	 Financial	Evaluation	
9	 Customer	acquisition	costs	analysis	 Financial	Evaluation	

10	 Core	values	 Human	Resource	Planning	
11	 Mission	statement	 Human	Resource	Planning	
12	 Organizational	chart	 Human	Resource	Planning	
13	 Codes	of	conduct	 Human	Resource	Planning	
14	 Written	job	descriptions	 Human	Resource	Planning	
15	 Orientation	program	from	new	employees	 Human	Resource	Planning	
16	 Company-wide	newsletter	 Human	Resource	Planning	
17	 Written	performance	objectives	for	managers	 Human	Resource	Evaluation	
18	 Written	performance	evaluation	reports	 Human	Resource	Evaluation	
19	 Linking	compensation	to	performance	 Human	Resource	Evaluation	
20	 Individual	incentive	programs	 Human	Resource	Evaluation	
21	 Definition	of	strategic	(nonfinancial)	milestones	 Strategic	Planning	
22	 Customer	development	plan	(plan	to	develop	market)	 Strategic	Planning	
23	 Headcount/human	capital	development	plan	 Strategic	Planning	
24	 Product	portfolio	plan	(plan	about	future	products)	 Strategic	Planning	
25	 Investment	budget	 Strategic	Planning	
26	 Project	milestones	 Product	Development	Management	
27	 Product	concept	testing	process	 Product	Development	Management	
28	 Reports	comparing	actual	progress	to	plan	 Product	Development	Management	
29	 Project	selection	process	 Product	Development	Management	
30	 Product	portfolio	roadmap	 Product	Development	Management	
31	 Budget	for	development	projects	 Product	Development	Management	
32	 Project	team	composition	guidelines	 Product	Development	Management	
33	 Sales	targets	for	salespeople	 Sales/Marketing	Management	
34	 Market	research	projects	 Sales/Marketing	Management	
35	 Sales	force	compensation	system	 Sales/Marketing	Management	
36	 Sales	force	hiring	and	firing	policies	 Sales/Marketing	Management	
37	 Reports	on	open	sales	 Sales/Marketing	Management	
38	 Customer	satisfaction	feedback	 Sales/Marketing	Management	
39	 Sales	process	manual	 Sales/Marketing	Management	
40	 Sales	force	training	program	 Sales/Marketing	Management	
41	 Marketing	collaboration	policies	 Sales/Marketing	Management	
42	 Customer	relationship	management	system	 Sales/Marketing	Management	
43	 Partnership	development	plan	 Partnership	Management	
44	 Policy	for	partnerships	 Partnership	Management	
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45	 Partnership	milestones	 Partnership	Management	
46	 Partner	monitoring	systems	 Partnership	Management	

	

VI. MCS	ITEMS	DEVELOPED	FOR	THIS	STUDY	

MCS	ID	 MCS	Name	 Group	A	 Group	B	

MCS1	 Operating	budget	 Financial	 Planning	
MCS2	 Forecasts	(sales	/	cash	flow)	 Financial	 Planning	

MCS3	
Formal	approval	procedures	(e.g.,	capital	
expenditure,	expenses)	

Financial	 Non-Planning	

MCS4	 Financial	performance	analysis	 Financial	 Non-Planning	
MCS5	 Product	profitability	analysis	 Financial	 Non-Planning	
MCS6	 Customer	profitability	analysis	 Financial	 Non-Planning	
MCS7	 Communication	of	core	values	 Human	Resources	 Planning	
MCS8	 Organizational	chart	 Human	Resources	 Planning	
MCS9	 Codes	of	conduct	/	written	policies	 Human	Resources	 Planning	

MCS10	
Formal	HR	processes	(e.g.,	hiring	/	firing,	career	
development)	

Human	Resources	 Planning	

MCS11	 Written	performance	objectives	 Human	Resources	 Non-Planning	
MCS12	 Formal	feedback	procedure	 Human	Resources	 Non-Planning	
MCS13	 Performance-based	compensation	 Human	Resources	 Non-Planning	
MCS14	 Vision	/	Mission	Statement	 Strategic	 Planning	
MCS15	 Business	plan	 Strategic	 Planning	
MCS16	 Investment	plan	 Strategic	 Planning	
MCS17	 Product	development	process	 Strategic	 Planning	
MCS18	 Marketing	budget	 Sales	&	Marketing	 Planning	
MCS19	 Inventory	and	sales	reports	 Sales	&	Marketing	 Non-Planning	
MCS20	 Customer	satisfaction	feedback	 Sales	&	Marketing	 Non-Planning	
MCS21	 Staff	training	and	development	 Human	Resources	 Planning	
MCS22	 Customer	relationship	management	system	 Sales	&	Marketing	 Non-Planning	

MCS23	
Regular	meetings	(with	co-founder(s),	managers,	
employees)	

Strategic	 Planning	
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VII. TIME-SERIES	ADOPTION	OF	MCS	

Panel	A:	Finance	 Year	1	 Year	2	 Year	3	

Operating	Budget	 57%	 65%	 66%	
Forecasts	(sales	/	cash	flow)	 42%	 58%	 62%	
Formal	approval	procedures	(e.g.,	capital	expenditure,	expenses)	 35%	 44%	 47%	
Product	profitability	analysis	 27%	 37%	 41%	
Financial	performance	analysis	 26%	 37%	 42%	
Customer	profitability	analysis	 22%	 30%	 36%	

	    
Panel	B:	Human	Resources	 Year	1	 Year	2	 Year	3	

Communication	of	core	values	 43%	 53%	 62%	
Organizational	chart	 29%	 41%	 49%	
Codes	of	conduct	/	written	policies	 26%	 34%	 40%	
Written	performance	objectives	 23%	 33%	 38%	
Staff	training	and	development	 20%	 27%	 34%	
Formal	HR	processes	(e.g.,	hiring	/	firing,	career	development)	 15%	 22%	 27%	
Performance-based	compensation	 14%	 22%	 24%	
Formal	feedback	procedure	 13%	 23%	 30%	

	    
Panel	C:	Sales	&	Marketing	 Year	1	 Year	2	 Year	3	

Customer	satisfaction	feedback	 34%	 45%	 53%	
Customer	relationship	management	system	 31%	 42%	 55%	
Inventory	and	sales	reports	 21%	 35%	 42%	
Marketing	budget	 20%	 36%	 43%	

	    
Panel	D:	Strategy	 Year	1	 Year	2	 Year	3	

Regular	meetings	(with	co-founder(s),	managers,	employees)	 73%	 83%	 86%	
Business	plan	 63%	 72%	 72%	
Vision	/	Mission	Statement	 60%	 71%	 72%	
Product	development	process	 51%	 60%	 67%	
Investment	plan	 36%	 49%	 53%	
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VIII. INDIRECT	EFFECTS	MAIN	MODEL	

ngrowth_norm	 β	 Robust	Std.	Error	 z-score	 ρ	

mcs_intensity	 0.000	 (no	path)	 	 	
mcs_time_norm	 0.000	 (no	path)	 		 		
extraversion	 -0.012	 0.047	 -0.250	 0.804	
neuroticism	 0.084	 0.064	 1.320	 0.188	
agreeableness	 0.002	 0.048	 0.030	 0.972	
openness	 0.077	 0.053	 1.460	 0.144	
conscientiousness	 -0.050	 0.054	 -0.920	 0.359	
riskatt	 -0.059	 0.076	 -0.770	 0.443	
incubator	 0.000	 (no	path)	 	 	
vcbacked	 0.000	 (no	path)	 	 	
industry_tech	 -0.096	 0.108	 -0.890	 0.375	
industry_cons	 0.198	 0.173	 1.150	 0.252	
industry_serv	 -0.055	 0.139	 -0.400	 0.690	
age_norm	 -195.997	 154.123	 -1.270	 0.203	
gender_m	 0.116	 0.147	 0.790	 0.429	
education	 0.076	 0.055	 1.390	 0.164	
	

IX. INDIRECT	EFFECTS	MODEL	2A	-	AGREEABLENESS	

ngrowth_norm	 β	 Robust	Std.	Error	 z-score	 ρ	

mcs_intensity	 0.000	 (no	path)	 	  
mcs_time_norm	 0.000	 (no	path)	 		 		
agreeableness	 0,000	 0.023	 -0.010	 0.992	
riskatt	 0.015	 0.053	 0.290	 0.775	
incubator	 0.000	 (no	path)	 	  
vcbacked	 0.000	 (no	path)	 	  
industry_tech	 0.003	 0.062	 0.050	 0.963	
industry_cons	 0.008	 0.130	 0.060	 0.953	
industry_serv	 -0.057	 0.087	 -0.650	 0.516	
age_norm	 -137.693	 137.738	 -1.000	 0.317	
gender_m	 0.048	 0.079	 0.600	 0.547	
education	 0.022	 0.035	 0.650	 0.518	
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X. INDIRECT	EFFECTS	MODEL	3A	-	CONSCIENTIOUSNESS	

ngrowth_norm	 β	 Robust	Std.	Error	 z-score	 ρ	

mcs_intensity	 0.000	 (no	path)	 	  
mcs_time_norm	 0.000	 (no	path)	 		 		
conscientiousness	 -0.050	 0.060	 -0.830	 0.407	
riskatt	 -0.065	 0.079	 -0.820	 0.414	
incubator	 0.000	 (no	path)	 	  
vcbacked	 0.000	 (no	path)	 	  
industry_tech	 -0.017	 0.115	 -0.150	 0.883	
industry_cons	 0.241	 0.190	 1.270	 0.206	
industry_serv	 -0.121	 0.155	 -0.780	 0.436	
age_norm	 -241.261	 175.287	 -1.380	 0.169	
gender_m	 0.096	 0.153	 0.630	 0.527	
education	 0.077	 0.053	 1.450	 0.148	
	

XI. INDIRECT	EFFECTS	MODEL	4A	-	NEUROTICISM	

ngrowth_norm	 β	 Robust	Std.	Error	 z-score	 ρ	

mcs_intensity	 0.000	 (no	path)	 	  
mcs_time_norm	 0.000	 (no	path)	 		 		
neuroticism	 0.050	 0.053	 0.950	 0.344	
riskatt	 0.005	 0.063	 0.080	 0.936	
incubator	 0.000	 (no	path)	 	  
vcbacked	 0.000	 (no	path)	 	  
industry_tech	 -0.023	 0.068	 -0.340	 0.735	
industry_cons	 0.052	 0.139	 0.380	 0.706	
industry_serv	 -0.050	 0.083	 -0.610	 0.545	
age_norm	 -134.170	 138.671	 -0.970	 0.333	
gender_m	 0.090	 0.118	 0.760	 0.448	
education	 0.040	 0.042	 0.960	 0.339	
	


