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Abstract	

The	 primary	 purpose	 of	 this	 study	 is	 to	 bring	 clarity	 to	 the	measurement	 of	

innovation	 construct,	 particularly	 within	 corporate	 firms.	 Measures	 of	

innovation	 continue	 to	 be	 debated	 in	 academic	 literature	 and	 absence	 of	

universally	accepted	and	valid	quantitate	scale	of	innovation	can	be	attributed	

to	lack	of	clarity	of	innovation	measures.	Academic	research	needs	to	increase	

the	 understanding	 of	 diverse	 conceptualization	 and	 operationalization	 of	 the	

innovation	 construct	 and	 its	 implications	 in	 research	 and	 practice.	 	 Drawing	

from	corporate	entrepreneurship	and	 innovation	 literature,	 this	 study	argues	

that	 innovation	 is	 a	 second	 order	 construct	 consisting	 of	 radical	 and	

incremental	 innovation	 degree	 and	 frequency,	 which	 are	 its	 reflective	

measures.	 It	 further	 argues	 that	 readiness	 for	 innovation	 is	 a	 formative	

measure	 and	 an	 antecedent	 to	 innovation.	 The	 study	 uses	 a	 dominantly	

quantitative	 approach	 and	 utilizes	 structural	 equation	 modelling	 to	 test	 the	

measures	 of	 innovation	 through	 first	 and	 second	 order	 measurement	 and	

structural	 models.	 The	 results	 of	 the	 study	 on	 a	 sample	 of	 Omani	 corporate	

firms	indicate	that	measurement	of	innovation	can	better	understood	through	

both	reflective	and	formative	measures.			

	
Key	Words:	Corporate	entrepreneurship,	radical	innovation,	incremental	innovation,	
formative	and	reflective	measures.		

	
INTRODUCTION	

Corporate	 entrepreneurship	 is	 closely	 associated	 with	 innovation.	 Some	 studies	 treat	
corporate	 entrepreneurship	 synonymous	 to	 innovation	 and	 argue	 that	 without	 innovation	
corporate	 entrepreneurship	 cannot	 be	 conceptualized.	 Burns	 (2016)	 citing	 Kuratko	 et	 al.	
(2015)	 pointed	 out	 that	 entrepreneurship	 and	 innovation	 are	 used	 interchangeably	 as	 the	
objective	of	corporate	entrepreneurship	is	to	achieve	‘superior	organizational	performance’	by	
promoting	innovation	at	all	levels	of	the	organization.	Since	corporate	entrepreneurship	does	
not	claim	a	rich	pedigree	of	theoretical	and	empirical	development,	only	few	prominent	models	
are	 proposed	 in	 the	 literature.	 Some	 of	 the	 prominent	 models	 are	 Entrepreneurial	
Management	 (Steven	 and	 Jarillo	 1990),	 Entrepreneurial	 Intensity	 (Morris	 and	 Sexton	 1996)	
Organizational	 Climate	 Models	 (Amabile,	 1997,	 Isaksen	 and	 Ekvall,	 2010)	 Entrepreneurial	
Architecture	 (Burns	 2013),	 and	 Entrepreneurial	 Orientation	 (Lumpkin	 and	 Dess,	 1996	 and	
Covin	and	Slevin,	1991).	These	models	treat	 innovation	with	prime	importance	but	 few	have	
attempted	 to	 clarify	 the	 innovation	 construct.	 Entrepreneurial	 Orientation	 (EO)	 is	 a	 widely	
researched	 and	 cited	 construct	 of	 corporate	 entrepreneurship	 (Rauch	 et	 al.	 2009)	 and	
Innovation	is	a	key	factor	of	EO	along	with	four	other	factors	namely	risk	taking,	proactiveness,	
competitive	 aggressiveness	 and	 autonomy.	 The	 five	 factor	 model	 of	 EO	 has	 attracted	
considerable	 empirical	 attention	 (Parkman	 et	 al.	 2012).	 The	 conceptualization	 of	 innovation	
dimension	 within	 EO	 as	 ‘innovativeness’	 implies	 the	 ability	 of	 the	 organization	 to	 be	
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innovative,	rather	than	measures	of	innovation	itself.	A	closer	look	at	the	original	measures	of	
innovation	within	EO	indicated	that	these	measures	includes	input	measures,	such	as	research	
and	 development,	 as	 well	 as	 output	 measures	 such	 as	 new	 products	 and	 services.	 This	
conceptualization	of	 both	 input	 and	output	measures	within	 innovation	 literature	 in	 general	
and	EO	literature	in	particular,	requires	empirical	clarification	and	this	study	precisely	aims	to	
do	so.	According	to	Lumpkin	and	Dess	(1996),	innovativeness	within	the	EO	construct	meant	
the	 ‘willingness’	 of	 the	 firms	 to	pursue	new	 ideas	 and	 to	 explore	 and	experiment	with	 them	
with	creativity.		

LITERATURE	REVIEW	

Wales	et	al.	(2013)	and	Covin	et	al.	(2006)	argued	that	entrepreneurial	orientation	is	one	of	the	
most	 prominent	 and	 widely	 accepted	 constructs	 in	 the	 extant	 literature	 and	 without	
innovation	 entrepreneurship	 is	 difficult	 to	 conceptualize.	 Dess	 and	 Lumpkin	 (1996,	 p.49)	
observed	 that	 “without	 innovation	 other	 dimensions	 of	 EO	 have	 little	 or	 no	 value”.	 It	 was	
observed	that	 innovation	drives	all	other	EO	dimensions.	Yildiz	(2014)	citing	Rutherford	and	
Holt	 (2007)	 pointed	 out	 that	 innovation	 is	 an	 important	 force	 behind	 two	 of	 the	 most	
important	functions	of	corporate	entrepreneurship,	which	are	strategic	renewal	and	business	
venturing.		Measurement	of	innovation	continue	to	be	an	issue	of	interest	in	the	literature	and	
an	 unrestricted	 search	 on	 innovation	 yields	 thousands	 of	 results,	 but	 the	 lack	 of	 clarity	 of	
measurement	of	innovation	persists.			
	
Innovation	

The	literature	on	innovation	is	rich	with	abundance	of	definitions	and	explanations.	Baregheh	
et	al.	(2009,	p.	1324)	reported	that	“there	is	no	clear	authoritative	definition	of	innovation”	and	
conceptualizations	 have	 varied	 over	 the	 last	 40	 years	 of	 research	 on	 innovation.	 Innovation	
was	explained	as	 “the	proposal	and	generation	of	new	ideas	and	commercial	exploitation	of	its	
outcomes’’	 (Tonnessen,	 2005,	p.195).	 Proctor	 (2014,	p.	 288)	defined	 innovation	as	 "practical	
application	of	new	inventions	into	marketable	products	and	services".	Wang	and	Ahmed	(2004,	
p.306)	 defined	 innovation	 as	Organization’s	 overall	 innovative	 capability	 is	 conceptualized	 as	
consisting	 of	 product,	market,	 and	 process,	 behavioural	 and	 strategic	 innovativeness”.	The	 UK	
government	 white	 paper	 Innovation	 Nation	 (2007,	 p.	 13)	 defined	 innovation	 as	 “Successful	
exploitation	 of	 new	 ideas”.	 Sabarae	 (2010,	 p.6)	 concluded	 that	 “Innovation	 is	 not	 an	 isolated	
event	but	fruit	of	a	process	hence	the	concerns	with	assessing	not	just	a	simple	result	(number	of	
innovations),	but	rather	the	maturity	of	the	process.’’	Finally,	Wang	et	al.,	(2015,	p.	65)	defined	as	
innovation	as	Entrepreneurial	orientation	(EO)	is	seen	as	a	significant	driver	of	firms'	innovation	
capability.	The	 last	 two	 definitions	 of	 innovation	 is	 interesting	 as	 it	 clearly	 implies	 that	
innovation	 is	 a	 process	 comprising	 of	 inputs	 and	 outputs	 (key	words	 being	 ‘processes’	 and	
‘driver’).	Innovative	inputs	are	essential	for	‘innovative	outputs’	to	be	exploited	in	the	‘market’	
as	 defined	 by	 Tonnesen	 (2005,	 p.196)	 ‘marketable	 products	 and	 services’	 as	 explained	 by	
Proctor	(2014,	p.	288).	Vasconcellos	and	Marx	(2011),	Forsman	(2011)	and	Sebrae	and	Texeria	
(2010)	 all	 argued	 that	 innovation	 is	 a	 process	 comprising	 of	 input	 and	 output	 factors.	
Therefore,	‘readiness	for	innovation’	as	input	factor,	should	precede	innovation.		
	
Readiness	for	innovation	

The	 literature	 on	 innovation,	 particularly	within	 the	 context	 of	 EO	 indicates	 that	 innovation	
involves	a	series	of	processes	ranging	 from	input	 to	output	stages.	Amabile	et	al.	 (1997)	and	
Isaksen	 and	 Ekvall	 (2010)	 laid	 emphasis	 on	 organizational	 climate	 and	 resources	 that	
promotes	innovation.	Bessant	(2005)	pointed	toward	importance	of	capabilities	and	mind	set	
for	 innovation	to	occur,	while	Shah	et	al.	 (2011)	and	Dyer	et	al.	 (2011)	focused	on	resources	
and	networking	 to	promote	 innovation.	These	 studies	pointed	out	 that	 certain	 conditions	or	
inputs	 for	 innovation	are	required	before	 innovation	outputs	can	be	achieved.	 It	 implies	 two	
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prepositions.	One,	 that	 there	are	certain	antecedents	 for	 innovation	to	happen.	Second,	 these	
antecedents	causes	innovation	to	happen	and	these	are	not	measures	of	innovation	but	rather	
causes	of	innovation.	Measures	of	innovation	are	evident	in	the	‘market’	(Tonnesen,	2005)	and	
radical	and	 incremental	 innovation	have	been	proposed	 in	 the	 literature	as	measures	of	 this	
innovation	(Bessant	and	Tidd,	2011).		
	
Measures	of	Innovation:	Radical	Innovation	

Assink	 (2006,	 p.	 217)	 defined	 radical	 innovation	 as	 “a	 successfully	 exploited	 radical	 new	
product,	process,	or	concept	that	significantly	transforms	the	demand	and	needs	of	an	existing	
market	or	industry,	disrupts	its	former	key	players	and	creates	whole	new	business	practices	
or	 markets	 with	 significant	 societal	 impact.”	 This	 definition	 is	 quite	 comprehensive	 as	 it	
implies	a	number	of	measures	of	radical	innovation.	Radical	innovation	measures	comprises	of	
radically	new	products	and	services,	disruptions	to	the	market	and	competition	and	changes	in	
customer	 behaviour	 and	 demand	 patterns.	 Goffin	 and	 Mitchell	 (2010)	 and	 Prahlad	 and	
Mashelkar	 (2010)	argued	 that	 size	or	degree	of	 impact	 is	 the	primary	 source	of	 competitive	
advantage	derived	from	radical	innovation.	
	
Measures	of	Innovation:	Incremental	innovation	

Jha	 et	 al.	 (1996,	 p.	 22)	 defined	 continuous	 incremental	 improvement	 as	 “a	 collection	 of	
activities	 that	 constitute	 a	 process	 intended	 to	 achieve	 performance	 improvement”.Goffin	 and	
Mitchell	 (2010)	 and	 Bessant	 (2005)	 explained	 that	 incremental	 Innovation	 involves	
improvement	 of	 existing	 products	 and	 services.	 Incremental	 innovation	 is	 usually	 safe	
(considering	 lower	 risks),	 less	 expensive	and	 can	be	achieved	 in	 reasonably	 short	 time	 lines	
and	hence	 is	more	 frequent	 in	occurrence	 (Bessant	and	Tidd,	2011).	 Incremental	 innovation	
does	 not	 impact	 the	 market	 and	 competition	 in	 a	 major	 way	 and	 is	 not	 disruptive,	 unlike	
radical	innovation.	The	primary	competitive	advantage	of	incremental	innovation	comes	from	
its	 frequency,	 which	 enhances	 the	 sustainability	 of	 products	 and	 services	 in	 the	 market	
(Bessant	and	Tidd,	2011).	
	

RESEARCH	GAP	

The	discussion	in	the	literature	indicates	that	there	is	lack	of	clarity	on	measures	of	Innovation.	
Despite	the	wealth	of	research	and	interest	in	innovation	construct,	there	are	two	major	gaps	
in	 the	 literature	 related	 to	 the	 innovation	 construct.	 First,	 there	 is	 no	 universally	 accepted	
definition	 or	 explanation	 of	 innovation	 construct	 and	 there	 has	 been	 varied	 levels	 of	
conceptualization	 and	 operationalization	 of	 the	 innovation	 construct.	 The	 literature	 has	
interchangeably	used	the	measures	of	innovation	with	measures	of	 ‘readiness	for	innovation’	
(RTI).	The	first	research	gap	has	given	rise	to	the	second,	which	is,	the	literature	is	devoid	of	
universally	accepted	quantitative	scale	of	innovation.	Further,	amongst	the	proposed	models	of	
innovation	 in	 the	 literature	 most	 of	 the	 models	 treat	 innovation	 as	 a	 first	 order	 construct	
without	 throwing	 much	 light	 on	 the	 measures	 and	 nature	 of	 the	 construct.	 This	 calls	 for	
rigorous	 research	 and	 empirical	 evidences	 that	 can	 clarify	 the	 measurement	 of	 innovation.	
Based	 on	 the	 research	 gaps	 the	 following	 research	 model	 (figure	 1)	 is	 developed	 and	
associated	hypotheses	are	framed.		
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Figure	1:	Research	Model	

	
The	 research	 model	 is	 presented	 as	 per	 the	 hypothesized	 relationships	 in	 this	 study.	
Diamantopoulos	and	Siguaw	(2006)	are	of	 the	view	 that	 empirical	 studies	 should	 clarify	 the	
hypothesized	 relationship,	 particularly	 clarifying	 whether	 the	 measures	 are	 studied	
formatively	 or	 reflectively.	 Hardin	 et	 al.	 (2008)	 explained	 that	 if	 the	 measures	 are	
conceptualized	reflectively,	variation	 in	a	construct	 leads	to	variation	 in	 its	measures.	On	the	
hand,	 formative	measures	 indicate	 that	 the	variation	 in	 the	measures	have	a	causal	effect	on	
the	 construct.	 The	 first	 half	 of	 the	 research	model	 above	 represents	 the	 causal	 relationship	
(formative	 measure)	 between	 readiness	 for	 innovation	 (RTI)	 and	 innovation	 which	 is,	 an	
output	 of	 the	 organization.	 The	 second	 part	 of	 the	 research	model	 represents	 the	 reflective	
measures	 where	 the	 degree	 and	 frequency	 of	 innovation	 are	 quantitative	 measures	 of	
innovation	 construct.	Degree	and	 frequency	of	 incremental	 innovation	 is	 treated	as	 separate	
construct	 as	 the	 literature	 suggested	 that	 frequency	 is	 a	 key	 measure	 of	 innovation	 and	 is	
therefore	more	associated	with	incremental	innovation	rather	than	radical	innovation.		
	
H1:	Readiness	for	innovation	is	an	antecedent	to	innovation		
H2:	Readiness	for	innovation	has	a	positive	impact	on	innovation	
H3:	 Innovation	 is	 a	 second	order	 construct	with	 radical	 innovation	degree	and	 frequency	as	 its	
appropriate	measures.	
H4:	 Incremental	 Innovation	 frequency	 and	 degree	 are	 appropriate	 measures	 of	 incremental	
innovation	at	the	first	order	and	innovation	construct	at	the	second	order.	

	
METHODOLOGY	

Epistemologically	this	study	aims	to	contribute	towards	measurement	of	innovation	construct	
and	therefore,	positivism	and	realist	approach	was	more	suited	to	the	study.		Ontologically	an	
objectivist	approach	is	the	correct	philosophical	positioning	of	this	research	as	the	participants	
had	 little	 control	 over	 the	measurement	 of	 the	 construct	 (Saunders,	 2010).	 Since	 this	 study	
adopted	a	positivist	and	realist	approach	and	follows	a	deductive	approach,	all	 the	measures	
were	 adopted	 from	 the	 literature	 using	 relevant	 theoretical	 frameworks	 (Fisher,	 2004).	
Quantitative	research	strategies	were	the	dominant	research	strategy,	although	its	limitations	
are	well	recognized.		A	realist	approach	enabled	to	test	relationship	between	variables	as	well	
as	 test	 hypotheses.	Measurement,	 reliability,	 causality,	 and	 validity,	were	 key	 considerations	
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and	were	the	metrics	used	in	this	research	to	assess	its	rigor	and	robustness	as	well	as	to	infer	
its	appropriateness	for	generalisability.		
	
Sample	unit	of	analysis	

Ireland	(2009)	suggested	that	corporate	entrepreneurship	and	innovation	should	be	studied	at	
‘organizational	 members’	 level.	 Based	 on	 judgement	 sampling	 middle	 level	 managers	 were	
chosen	 as	 suggested	 by	 Kuratko	 et	 al.	 (2015).	 Additionally,	 as	 per	 the	 recommendations	 of	
Covin	et	 al.	 (2006),	 top	managers	were	also	 chosen	as	 they	 (ibid)	 argued	 that	 top	managers	
play	 an	 important	 role	 in	promoting	 innovation	 at	 the	 corporate	 level.	A	 sample	 size	of	 400	
managers	was	decided	based	on	Yamane's	 formula.	One	middle	 or	 top	manager	was	 chosen	
from	each	organization	representing	different	sectors	of	Omani	corporate	sector.		
	
Measures		

The	measures	of	readiness	 for	 innovation	was	derived	 from	the	original	EO	scale	(Covin	and	
Slevin	 1989)	 EO	 Modified	 Scale	 (Morris	 and	 Sexton,	 1996),	 while	 some	 were	 adopted	 by	
studies	that	modified	and	tested	the	EO	scale	in	different	research	settings	such	as	Morris	et	al.	
(2011)	 and	 Liao	 et	 al.	 (2005).	 ‘Readiness	 for	 innovation’	measures	were	 also	 influenced	 by	
Innovation	 Capacity	 Model	 (Hurley	 and	 Hult,	 1998),	 Innovation	 Capability-Rigidity	 Paradox	
(Atuahene-Gima,	2005)	and	Organizational	Climate	Model	(Amabile,	1997).	The	measures	for	
innovation	 construct	 were	 derived	 from	 various	 models	 which	 includes	 entrepreneurial	
intensity	(Morris	and	Kuratko,	2002);	(Tahseen,	2012);	Innovation	Ambition	Matrix	(Nagji	and	
Tuff,	 2012);	 incremental	 and	 radical	 innovation	 studies	 by	 Bessant	 and	 Tidd	 (2011)	 and	
Innovation	intensity	(Burns,	2013).	The	description	of	measures	are	shown	in	appendix	2.	

	

RESULTS	

Before	analysing	the	data,	the	reliability	and	robustness	of	data	was	checked	through	various	
statistical	tests.	The	results	showed	satisfactory	levels	of	reliability	with	Cronbach	Alpha	scores	
>.7	as	suggested	by	Saunders	(2010).		
	

																											Table	1:	Cronbach	Alpha	(α)	coefficients	for	reliability	of	the	factors	

Factors	 Cronbach’s	Alpha	 Number	of	Items	 Total	Cases	

Readiness	for	innovation	 .779	 6	 404	

Radical	Innovation	degree	and	frequency	 .786	 9	 404	
Incremental	Innovation	Degree	 .820	 5	 404	

Incremental	Innovation	Frequency	 .787	 3	 404	
	
Tests	of	homoscedasticity	indicates	that	the	sample	across	various	sectors	was	homogeneous	
(Levene	Statistic	>.05	and	single	column	Tukey	HSD)	on	all	control	measures	such	as	position,	
experience	and	education.	 	Normality	of	data	was	checked	through	Kolmogorov	Smirnov	and	
Shapiro	 Wilks	 (test	 values	 >	 .000)	 which	 showed	 that	 that	 the	 data	 was	 derived	 from	 a	
normally	 distributed	 sample.	 There	 was	 no	 evidence	 of	 multi-	 collinearity	 (VIF	 <	 .2).	 After	
confirming	the	robustness	of	data,	the	measures	were	subjected	to	exploratory	factor	analysis	
involving	Principal	Components	Analysis	with	Promax	Rotation	and	Kaiser	Normalization	as	
suggested	by	Kline	(2011).	The	KMO	scores,	which	was	quite	good	showed	that	the	data	is	fit	
enough	to	conduct	factor	analysis	and	structural	equation	modelling	tests.	
	
Exploratory	factor	analysis	(EFA)	was	conducted	to	test	the	factorial	structure	of	‘readiness	for	
innovation’	 (RTI)	 construct	 and	 ‘innovation’	 construct.	 The	 patterns	 matrix	 showing	 the	
factorial	 structures	 is	 shown	 in	 Appendix	 1.	 The	 measures	 loaded	 satisfactorily	 on	 the	 RTI	
construct	 (>.40).	 The	 measures	 also	 loaded	 satisfactorily	 (>.40)	 onto	 three	 factors	 of	
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innovation	construct	namely	radical	innovation	degree	and	frequency,	incremental	innovation	
degree	and	incremental	innovation	frequency.	
	

Table	2:	KMO	and	Bartlett’s	Tests 
KMO	and	Bartlett's	Test	

Kaiser-Meyer-Olkin	Measure	of	Sampling	Adequacy.	 .855	
Bartlett's	Test	of	Sphericity	 Approx.	Chi-Square	 3662.002	

df	 253	
Sig.	 .000	

	
Structure	 Equation	 Modelling	 (SEM)	 was	 further	 applied	 as	 it	 is	 powerful	 tool	 to	 test	 the	
hypotheses.	 SEM	 is	 a	 combination	 of	 factor	 analysis	 and	 regression	 and	 indicates	 both	
formative	 and	 reflective	 modelling	 through	 path	 diagrams	 (Tabachnik	 and	 Fidel,	 2007).	
Further,	modelling	interactions,	non-linearity,	correlated	independents,	correlated	errors	and	
error	 terms	 are	 accounted	 for	 in	 SEM	analysis	 (Gaskin,	 2012).	 	 In	 order	 to	 test	 the	 factorial	
structure	 of	 innovation	 construct	 which	 comprises	 of	 radical	 and	 incremental	 innovation	
degree	and	frequency,	a	measurement	model	was	developed.	The	results	showed	that	radical	
innovation	degree	and	 frequency	 is	a	 single	 factor,	while	 incremental	 innovation	degree	and	
frequency	split	into	two	factors.	The	results	are	shown	in	figure	2	below.	
	

	
CMINDF	1.867	GFI	.997	AGFI	.964	CFI.995	RMSEA	.038	

Figure	2:	Measurement	Model	1	testing	the	dimensions	of	innovation	construct	

(Labels:	IIR-Radical	innovation	degree,	RIF-	Radical	innovation	frequency	III-	Incremental	innovation	degree,	IIF-	

Incremental	innovation	frequency)	

	
The	fit	indices	in	the	measurement	model	1	were	strong	indicating	a	good	model	fit.	The	factor	
loadings	were	satisfactory	(>.40,	p<.001)	and	the	measures	loaded	on	their	respective	factors	
as	 conceptualized	 and	 operationalized.	 	 The	 covariance	 scores	 were	 low	 (.03	 and	 .06)	
indicating	discriminant	validity,	except	between	incremental	innovation	degree	and	frequency.	
Therefore,	 there	 was	 a	 need	 to	 further	 check	 whether	 the	 factors	 belonged	 to	 the	 same	
construct	 or	 two	 separate	 constructs.	 Therefore,	 in	 order	 to	 test	 whether	 incremental	
innovation	 degree	 and	 incremental	 innovation	 frequency	 were	 indeed	 measures	 of	
incremental	 innovation,	 a	 second	 order	measurement	model	was	 tested	 and	 the	 results	 are	
shown	in	figure	3	below.		
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CMINDF	1.951	GFI	.992	AGFI	.951	CFI.992	RMSEA	.041	

Figure	3:	Measurement	Model	2	for	Incremental	innovation	degree	and	frequency	

	(Labels:	IIR-Radical	innovation	degree,	RIF-	Radical	innovation	frequency	III-	Incremental	innovation	degree,	IIF-	

Incremental	innovation	frequency)	

The	 fit	 indices	 in	 the	 measurement	 model	 2	 indicated	 good	 fit	 of	 data	 showing	 good	
measurement	 of	 fit,	 as	 suggested	 by	 Kline	 (2011).	 The	 measurement	 model	 2	 shows	 that	
radical	 and	 incremental	 innovation	 degree	 and	 frequency	 as	 appropriate	 measures	 of	
innovation.	The	results	in	the	two	measurement	models	indicate	that	H1	is	supported	positively	
and	 significantly.	 At	 the	 same	 time,	 the	 measurement	 model	 2	 showed	 that	 incremental	
innovation	degree	and	frequency	are	indeed	measures	of	the	incremental	innovation	construct	
and	 second	 order	 testing	 showed	 factor	 loadings	 of	 .69	 and	 .97	 (p	 <.05)	 indicating	 that	 the	
measures	loaded	satisfactorily	on	incremental	innovation	construct.	The	factor	loadings	on	all	
measures	 (>.40)	 indicated	 convergent	 validity,	while	 low	 covariance	 scores	 between	 factors	
(.05)	indicated	discriminant	validity.	
	
Finally,	the	research	model	was	tested	through	the	structural	model	and	the	results	are	shown	
in	figure	4.	Based	on	the	cut	off	criteria	(>.40),	as	suggested	by	Tabachnik	and	Fidel	(2007),	all	
items	validated	in	the	measurement	model	were	retained	in	the	SEM	model.	Only	the	labels	of	
measures	were	changed	 for	 clarity.	Both	 the	 factor	 loading	and	coefficient	values	were	good	
enough	to	judge	the	hypotheses.	All	the	fit	indices	were	satisfactory	as	shown	in	figure	4	below.	

	
CMINDF	1.979	GFI	.982	AGFI	.911	CFI.982	RMSEA	.048	

Figure	4:		Complete	SEM	Model	showing	formative	and	reflective	measures	of	innovation	at	the	

first	and	second	order			

(Labels:	RTI	–	Ready	to	innovate,	RID-Radical	innovation	degree,	RIF-	Radical	innovation	frequency	IID-	Incremental	

innovation	degree,	IIF-	Incremental	innovation	frequency)	
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The	 complete	 SEM	model	 shows	 that	H2	 is	 well	 supported	 positively	 and	 significantly.	 The	
complete	SEM	model	showed	that	readiness	for	innovation	(RTI)	dimension	significantly	and	
positively	impacts	innovation	output	reflected	through	the	radical	and	incremental	innovation	
(Path	 coefficient	 value	 of	 .84	 p<.001).	 Therefore,	 structural	 model	 indicates	 that	 RTI	 is	
instrumental	 in	 promoting	 innovation.	 Based	 on	 the	 findings	H3	 is	 supported	 positively	 and	
significantly	 as	 radical	 innovation	 degree	 and	 frequency	 (path	 coefficient	 value	 .76,	 p<.001)	
were	found	to	be	reflective	measures	of	innovation	construct.	Further,	based	on	the	findings	H4	
is	 supported	 positively	 and	 significantly	 as	 incremental	 innovation	 degree	 (path	 coefficient	
value	 .60,	p<.001)	 and	 incremental	 innovation	 frequency	 (path	 coefficient	 value	 .71,	p<.001)	
were	found	to	be	reflective	measures	of	innovation.		
	

DISCUSSION		

The	 findings	 confirmed	 that	 readiness	 for	 innovation	 is	 an	 antecedent	 to	 innovation.	 An	
organization	 should	 be	 first	 ready	 to	 innovate	 before	 innovation	 outputs	 can	 be	 achieved.	
Rodrigues	et	 al.	 (2010)	 therefore	argued	 that	 innovation	 is	 the	 result	of	 innovativeness.	The	
same	views	resonate	with	Kamaruddeen	et	al.	(2011)	and	Mbiziet	al.	(2013)	who	argued	that	
innovativeness	is	about	developing	the	organization’s	capability	to	innovate.	Innovativeness	or	
readiness	 for	 innovation	 involves	 creating	 conditions,	 climate,	 resources	 and	 capabilities	 for	
innovation.	Without	the	necessary	resources	and	capabilities	innovation	is	difficult	to	achieve,	
even	 if	 the	 organization	 is	 committed	 to	 realize	 its	 innovation	 dream.	 Garcia	 and	 Calantone	
(2002,	p.	113)	argued	that	‘‘propensity	for	innovation’’	is	important	condition,	while	Lumpkin	
and	Dess	(1996,	p.	142)	argued	that	‘‘willingness	for	innovation’’	is	an	important	condition	for	
innovation	to	take	place.	Baregeheh	et	al.	(2009)	opined	that	innovativeness	is	often	mixed	up	
with	measures	of	innovation.	Innovativeness	or	readiness	for	innovation	is	formative	measure	
that	promotes	innovation,	while	the	measures	of	innovation	are	reflective	measures,	which	can	
be	 utilized	 in	 development	 of	 quantitative	 scales	 of	 innovation.	 The	 six	 formative	measures	
included	 in	 this	 study	 for	 readiness	 for	 innovation	 factor	 revolved	 around	 creating	 an	
organizational	climate	where	 ideas	are	encouraged,	recognized	and	rewarded,	resources	and	
capabilities	are	created	through	external	partnership	and	creation	of	new	venture	units.	On	the	
other	hand,	reflective	measures	of	innovation	at	the	second	order	revolved	around	radical	and	
incremental	innovation	degree	and	frequency	which	is	evident	in	the	market.		
	
Measures	of	radical	 innovation	at	 the	 first	order	 included	radical	new	products	and	services,	
development	of	radical	technologies	(Vaughan,	2013),	creation	of	new	target	market,	changes	
in	customer	and	competitive	behaviour	(Jansen	et	al.	2006	and	Norman	and	Verganti,	2014).	
Radical	 innovation	 focuses	on	 competency	destroying	and	not	 letting	 firms	 slip	 into	 comfort	
zones.	 Existing	 competencies	may	be	 beneficial	 to	 firm	 in	 the	 short	 run,	 but	 in	 the	 long	 run	
these	 competencies	 can	 in	 fact	become	core	 rigidities.	Radical	 innovation	 is	more	associated	
with	 degree	 and	 impact	 rather	 than	 frequency.	 Since	 incremental	 innovation	 requires	 lower	
research	 and	 development	 intensity,	 incremental	 innovation	 is	 more	 frequent	 than	 radical	
innovation.	 Banu	 and	 Grant	 (2011)	 pointed	 out	 that	 radical	 innovation	 requires	 higher	
research	and	development	intensity	and	is	more	risky	and	hence	have	lower	frequencies.		
	
Measures	 of	 incremental	 innovation	degree	 at	 the	 first	 order	 revolved	 around	modifications	
and	 improvement	 in	 existing	 products	 and	 services,	 listening	 to	 customer	 feedback	 (Martin,	
2011),	 satisfying	 existing	 customers	 (Arnold	 et	 al,	 2011)	 and	 penetration	 of	 existing	 target	
markets	 (Ashish	 et	 al,	 2009).	 While	 radical	 innovation	 was	 competency	 destroying,	
incremental	 innovation	 is	 competency	 enhancing	 so	 that	 continuous	 improvements	 can	 take	
place.	Therefore,	 incremental	 innovation	 frequency	become	 important.	 	Chen	and	Bau-Guang	
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(2012)	had	emphasised	 the	need	 for	measuring	 frequency	of	 innovation,	which	accumulated	
over	a	period	of	time,	can	provide	firms	with	competitive	advantage.		

	

CONCLUSION	

The	 findings	 of	 this	 study	 is	 based	 on	 sound	 empirical	 evidence	 and	 contributes	 to	 better	
understanding	 of	 formative	 and	 reflective	 measures	 of	 innovation.	 Innovation	 in	 corporate	
firms	 is	 very	 important	 not	 only	 for	 competitive	 advantage	 but	 also	 for	 its	 survival.	
Academicians,	researchers	and	practitioners	should	have	a	better	understanding	of	innovation	
measures	so	that	the	resources,	capabilities	and	organizational	climate	can	be	aligned	with	its	
innovation	goals	which	may	be	targeted	either	towards	radical	and	incremental	innovation.	It	
is	implied	that	resources,	capabilities	and	organizational	climate	for	radical	innovation	will	be	
different,	than	for	incremental	innovation.	Readiness	for	innovation	can	be	either	for	radical	or	
incremental	innovation.	There	is	further	debate	in	the	literature,	but	beyond	the	scope	of	this	
study,	to	discuss	the	interactions	between	the	two	types	of	innovation	measures.	However,	it	is	
important	 to	 note	 that	 the	 conditions	 of	 ‘readiness	 for	 innovation’	 must	 be	 created	 before	
innovation	is	expected.	The	measures	of	incremental	innovation	were	opposite	to	measures	for	
radical	innovation	as	both	try	to	leverage	on	different	philosophies.	While	radical	innovation	is	
disruptive,	incremental	innovation	is	sustaining.	A	better	understanding	of	both	formative	and	
reflective	 measures	 of	 innovation	 can	 help	 firms	 to	 understand	 and	 implement	 innovation	
strategies	in	their	firms.		The	abstract	and	many	faces	of	innovation	can	be	better	understood	
through	the	findings	of	this	study	and	it	is	expected	that	this	study	has	in	many	ways	improved	
the	understanding	of	measures	of	innovation	construct.	However,	the	study	has	its	limitations.	
The	sample	represents	wide	variety	of	sectors,	but	every	sector	could	not	be	 included	 in	 the	
study.	 Further,	 qualitative	 and	 in-depth	 investigations	 could	 not	 be	 conducted	 in	 this	 study,	
which	 could	 have	 further	 clarified	 the	measures	with	more	 contextual	 understanding	 of	 the	
measures.	These	are	therefore,	future	research	directions.	At	the	same	time,	these	hypotheses	
and	the	research	model	can	be	tested	in	different	research	settings	so	that	both	generalisability	
and	transferability	of	the	findings	can	be	established	and	enhanced.		
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Appendix	1:	Results	of	EFA	

 
Pattern	Matrixa	

	 Component	

1	 2	 3	 4	

EORI1	 	 	 .669	 	

EORI2	 	 	 .778	 	

EORI3	 	 	 .697	 	

EORI4	 	 	 .686	 	

EORI5	 	 	 .657	 	

EORI6	 	 	 .646	 	

III1	 	 .731	 	 	

III2	 	 .857	 	 	

III3	 	 .787	 	 	

III6	 	 .675	 	 	

III7	 	 .716	 	 	

IIF3	 	 	 	 .559	

IIF5	 	 	 	 .763	

IIF6	 	 	 	 .782	

IIR3	 .728	 	 	 	

IIR4	 .751	 	 	 	

IIR5	 .798	 	 	 	

IIR6	 .774	 	 	 	

RIF1	 .731	 	 	 	

RIF2	 .752	 	 	 	

RIF3	 .759	 	 	 	

RIF4	 .768	 	 	 	

RIF5	 .824	 	 	 	

Extraction	Method:	Principal	Component	Analysis.		

	Rotation	Method:	Promax	with	Kaiser	Normalization.	

a.	Rotation	converged	in	5	iterations.	
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Appendix	2:	Description	of	Measures	

Readiness	for	Innovation	

RTI2	 An	organizational	culture	of	creativity	and	innovation	is	evident	
RTI2	 The	leaders	in	my	organization	actively	seeks	and	rewards	innovative	ideas	
RTI3	 We	get	time	for	learning	and	innovation		
RTI4	 new	competencies	are	developed	in	my	organization	even	if	the	existing	ones	

are	effective	
RT5	 Venture	units	in	my	organization	are	focused	on	development	of	new	products	

and	services	
RTI6	 My	 organization	 is	 open	 to	 sourcing	 of	 ideas	 from	 shared	 forums	 and	

professional	groups	
	

Radical	Innovation	Degree	and	Frequency	

RID1	 My	organization	finds	and	develops	new	target	markets	
RIF1	 The	 frequency	 with	 which	 my	 organization	 has	 found	 or	 created	 new	 target	

markets	has	been	higher	over	the	last	two	years	
RID2	 My	organization	continuously	shapes	and	modifies	customer	behaviours	
RIF2	 The	frequency	with	which	my	organization	has	 influenced	customers’	behaviours	

has	been	higher	over	the	last	two	years	
RID3	 My	 organization	 introduces	 new	 products,	 services	 and	 processes,	 which	 are	

radically	different	from	existing	products	and	services	in	the	market	
RIF3	 The	 frequency	 of	 introduction	 of	 radically	 different	 product	 and	 services	 in	 my	

organization	has	been	higher	over	the	last	two	years	
RID4	 My	organization	has	utilized	 radically	new	 technologies	 in	our	products,	 services	

and	processes	
RIF4	 The	 number	 of	 times	 my	 organization	 has	 utilized	 latest	 technologies	 in	 our	

products,	services	and	processes	has	been	higher	over	last	two	years	
RID5	 My	organization	has	been	able	 to	change	the	 industry	dynamics	 through	 its	new	

product/	service	
	

Incremental	Innovation	Degree	and	Frequency	

IID1	 My	organization	has	considerably	penetrated	the	markets	in	which	it	operates	
IIF1	 The	 frequency	 with	 which	 my	 organization	 has	 penetrated	 existing	 target	

markets	has	been	higher	over	the	last	two	years	
IID2	 My	organization	continuously	removes	deficiencies	from	products	and	services	
IIF2	 The	frequency	of	product	and/or	service	improvements	in	my	organization	has	

been	higher	over	the	last	two	years	
IID3	 The	innovation	in	my	organization	is	aimed	at	retaining	existing	customers	
IID4	 My	organization	makes	improvements	to	the	operational	processes	
IIF3	 The	 frequency	 with	 which	 my	 organization	 has	 met	 the	 demands	 of	 its	

customers	has	been	higher	over	the	last	two	years	
IID5	 My	organization	 takes	 feedback	 from	customers	and	suppliers	 to	understand	

industry	trends	
	
	


