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Abstract New technologies are powerful tools to create, disseminate, articulate, 
and	exploit	knowledge.	Entrepreneurs	use	these	technologies	to	promote	the	cre-
ation	of	new	ventures.	However,	recent	studies	demonstrate	that	new	technologies	
are not sufficient to enhance the process of venture creation. We use the fundamen-
tals of the theory of planned behavior to understand the impact of new technolo-
gies on entrepreneurial intention. Empirical literature related to university students 
shows that entrepreneurial intention is dependent on attitudes toward entrepreneur-
ship, social norms, and self-efficacy. We therefore evaluate an empirical model in 
a	sample	of	students	enrolled	in	the	2012–2013	academic	year	in	the	University	of	
Valladolid (Spain).
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1  Introduction

New	technologies	are	powerful	tools	to	create,	disseminate,	articulate,	and	exploit	
knowledge.	Recently,	 entrepreneurs	 are	 using	 these	 technologies	 to	 promote	 the	
creation of new ventures [8].	However,	our	understanding	of	the	effect	of	new	tech-
nologies on entrepreneurial intention is still lacking. We use the fundamentals of the 
theory	of	planned	behavior	to	examine	the	impact	of	new	technologies	on	entrepre-
neurial	intention.	In	particular,	we	focus	on	two	specific	objectives:	(i)	verify	the	
potential	of	the	planned	behavior	theory	based	on	the	three	dimensions—attitude	
toward	entrepreneurship,	social	norms,	and	self-efficacy—and	some	control	vari-
ables, and (ii) verify the impact of a positive attitude toward new technologies on 
entrepreneurial intention.
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To	 reach	 those	objectives,	we	use	 two	models.	The	 first	model	 includes	only	
the entrepreneur’s attitude toward new technologies. In the second model, we add 
as the upper echelon characteristics the entrepreneur’s personal features including 
education, personality, and family business background [4, 6, 13, 16, 23].	Once	we	
control all those variables, we find that attitude toward new technologies maintains 
its significance and thus this variable is important for identifying individuals with 
a higher entrepreneurial intention. In its practical application, this observation al-
lows specific programs to be targeted to those individuals from public and private 
institutions.

2  Theoretical Background

The theory of planned behavior [1] has been applied to nearly all voluntary behav-
iors, and it provides quite good results in very diverse fields [2, 15]. Accordingly, 
a	narrow	relation	exists	between	the	intention	to	be	an	entrepreneur	and	the	effec-
tive	outcome.	In	other	words,	 intention	is	 the	fundamental	element	 in	explaining	
behavior.

Following	this	theory,	three	main	elements	constitute	the	explanatory	variables	
of intention toward entrepreneurship: self-efficacy, social norms, and attitude to-
ward entrepreneurship. Self-efficacy, which can also be described as entrepreneur-
ial capabilities, is defined as the perception of the ease or difficulty in the fulfilment 
of the behavior of interest, namely, the individual’s sense of capacity regarding the 
fulfilment of firm creations behaviors. Social norms measure the social value at-
tributed	to	entrepreneurial	behavior.	Finally,	attitude	toward	entrepreneurship	refers	
to the degree to which the individual holds a positive or negative personal valuation 
about being an entrepreneur.

In addition to these three variables, the literature has identified additional fea-
tures	that	may	also	explain	entrepreneurial	intention.	Prior	studies	widely	consider	
demographic characteristics (gender, social class), education (training, languages, 
academic	performance),	 the	 existence	of	 an	 entrepreneurial	 tradition	 in	 the	 fam-
ily, and personal traits [11, 17, 18, 20]. Although planned behavior theory plays a 
prominent role in recent entrepreneurship research, other theoretical models have 
also	been	used	to	characterize	and	explain	why	some	individuals	become	entrepre-
neurs. The great person theory focuses on individual intuition and the entrepreneur’s 
unique values and attitudes, such as the need for self-fulfilment. The psychological 
literature argues that entrepreneurs have a higher propensity for risk-taking, and 
the management literature emphasizes entrepreneurs’ capabilities for innovation, 
organizing resources, and leadership [5].

Given this discussion, we include in our empirical analysis variables that allow 
us to verify which variables have a stronger influence on the intention to start-up a 
business.	Fig.	1 shows the proposed model.

We include new technologies in the model by considering the attitude of the in-
dividual toward those new technologies. In fact, institutional theory acknowledges 
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that certain new technologies come to be adopted widely, whereas other, equally 
plausible, alternative technologies languish [21, 22]. Munir and Phillips [19] at-
tempt to disentangle the role of entrepreneurial institutions regarding the choice of 
technology. Using observations from discourse analysis, they find that technologies 
can become a type of institution through processes of social construction. They 
provide a very useful foundation for the development of an institutional theory of 
technology that strengthens both technology and innovation research and institu-
tional theory [19]. In addition, the accumulated tacit knowledge and culture of the 
entrepreneur are essential resources for the creation of wealth from research com-
mercialization leading to technological innovation [9]. We posit that the develop-
ment of a positive attitude toward new technologies is the starting point to initiate 
the entrepreneurial career as means to develop new technologies.

3  Method

We	evaluate	the	model	presented	in	Fig.	1 in a sample of students enrolled in the 
2012–2013	academic	year	in	the	University	of	Valladolid	(Spain).	We	collected	in-
formation	by	means	of	a	questionnaire	during	the	period	of	February–March	2013.	
A	total	of	183	complete	questionnaires	were	obtained.	We	focus	on	college	students	
because this group contains the largest proportion of entrepreneurs in the Euro-
pean Union [3]. In fact, the European Union is particularly interested in promoting  
entrepreneurship and policies as evidenced by the discussion of the Programme for 
the	Competitiveness	of	Enterprises	and	SMEs	(COSME)	2014–2020.

We	use	the	Entrepreneurial	Intention	Questionnaire	(EIQ)	designed	by	[14] to 
measure the variables. Whenever possible, items are built as 7-point Likert-type 
scales.	The	 exceptions	 to	 this	 norm	 are	 gender,	 social	 class,	 and	 entrepreneurial	
traditional in the family, which are dummy variables. The questionnaire is available 
from the authors on request.

Fig. 1  Model of the planned behavior theory considering the impact of new technologies on entre-
preneurial intention
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We use a structural equation modeling analysis to test the research hypothesis. 
Between	 the	 two	 alternative	 structural	 equation	modeling	 approaches,	we	 select	
partial least squares mainly because our variables are not normally distributed and 
because	of	the	formative	nature	of	some	of	the	measures	used	in	this	research.	Our	
model includes both latent (measured with reflective indicators) and emergent (for-
mative) constructs.

4  Results

Figures	2 and 3 summarize the results of the partial least squares analysis performed 
to test two structural models.

In	particular,	Fig.	2 shows the results of a model that includes favorable attitude 
toward	new	technologies.	Figure	3 presents the same model but includes the ad-
ditional antecedents emphasized by the literature. Specifically, the figures show the 
standardized	path	coefficients	(B)	with	the	values	of	the	R2s of the dependent vari-
ables.	Because	traditional	parametric	 tests	are	 inappropriate	when	no	assumption	
is made about the distribution of the observed variables, we determine the level of 
statistical significance of the coefficients of both the measurement and the structural 
models	through	a	bootstrap	resampling	procedure	(500	subsamples	were	randomly	
generated).

The	estimation	of	the	first	model	(Fig.	2) shows that a positive attitude toward 
new	technologies	favors	the	feeling	of	self-efficacy	(B	=	0.36).	Those	last	variables	
has	an	effect	on	the	attitude	toward	entrepreneurship	(B	=	0.57)	and	on	the	entrepre-
neurial	intention	(B	=	0.15).

The	first	model	(Fig.	2) does not include the variables that the literature consid-
ers	to	have	an	effect	on	entrepreneurial	intention.	However,	when	we	include	those	
variables	in	the	model	(Fig.	3), the positive attitude toward new technologies re-

Β=0.72 

Β=0.15
Β=0.57 

Β=0.36

Fig. 2  Model of the planned behavior theory considering the impact of new technologies on entre-
preneurial intention
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main	significant	and	positive	(B	=	0.14)	along	with	the	effects	on	the	attitude	toward	
entrepreneurship	 (B	=	0.26)	 and	 on	 the	 entrepreneurial	 intention	 (B	=	0.13).	 This	
attitude of the students is important in the entrepreneurial intention, even though 
some of its effect is captured by the students’ personal traits as we observe in the 
reduction	of	the	size	of	the	coefficient	from	the	first	model	(B	=	0.36)	to	the	second	
model	(B	=	0.14).	Consequently,	we	claim	that	the	attitude	toward	new	technologies	
may	 help	 to	 identify	 those	 students	with	 a	 higher	 entrepreneurial	 intention.	Our	
objective	is	therefore	accomplished.

Other	 interesting	 results	 from	 the	 analysis	 are	 related	 to	 the	 variables	 of	 the	
planned behavioral theory. In fact, attitude toward entrepreneurship is positively 
related	to	entrepreneurial	intention	(B	=	0.72).	In	addition,	self-efficacy	has	a	posi-
tive	effect	on	entrepreneurial	intention	(B	=	0.15)	that	is	smaller	than	the	effect	of	
attitude. This result means that students with higher capabilities to create and sus-
tain a firm over time have a higher entrepreneurial intention. This relation may be 
independent	of	the	attitude	toward	entrepreneurship.	One	possible	explanation	for	
these results may be that some students consider being entrepreneur as an alterna-
tive	to	find	a	job	in	the	marketplace.	Finally,	social	norms	do	have	not	a	significant	
effect on entrepreneurial intention. The personal traits of students contribute to cre-
ating	social	norms	(B	=	0.18),	such	as	risk	aversion	or	searching	for	opportunities.	
However,	this	effect	is	not	persistent	on	the	relation	between	social	norms	and	en-
trepreneurial intention. Therefore, the intention to be entrepreneur is not related to 
the way that the students’ environment considers the entrepreneurial activity. This 
result is consistent with previous literature; that is, variables of the planned behav-
ioral theory have an effect on entrepreneurial intention, even though our data do not 
show a strong effect of the social norms.

Β=0.72

Β=0.13 
Β=0.26 

Β=0.14 

Β=0.14

Β=0.14

Β=-0.14

Β=0.18

Β=0.45
Β=0.44

Β=0.18

Fig. 3  Model of the planned behavior theory considering the impact of new technologies and 
other antecedents on entrepreneurial intention

 



N.	Martin-Cruz	and	A.	I.	Rodriguez-Escudero56

The variable personal traits has the broadest and largest effects on the planned 
behavior theory variables. In fact, outgoing, risk-taking, leader, optimistic students 
have	higher	attitude	toward	entrepreneurship	(B	=	0.45),	live	in	an	entrepreneurial	
environment	(B	=	0.18),	and	are	self-confident	about	being	entrepreneur	(B	=	0.44).	
Both	the	variables	training	(B	=	0.14)	and	family	business	tradition	(B	=	0.14)	have	
an impact on self-efficacy. In fact, the planned behavior theory variable self-ef-
ficacy is more influenced than the other two variables (social norms and attitude 
towards entrepreneurship) by students’ individual features. Gender is significant 
on social norms, meaning that being women is positively related to the perception 
that	those	students	have	about	the	entrepreneurial	environment	(B	=	0.18).	That	is,	
women feel that the environment in which they live is more entrepreneurial ori-
ented.	Finally,	social	class	has	a	small	effect	on	attitude	toward	entrepreneurship	
(B	=	0.14).

5  Conclusion

Attitude and perception about new technologies have been considered in different 
streams of research (e.g., agricultural technology implementation, e-banking; tech-
nology adoption). The results of the empirical literature show that when new using 
or adopting a new technology individuals are driven by their attitudes toward this 
technology.

We find a similar pattern in university students; their intentions to be entre-
preneur	are	driven	by	their	attitude	toward	new	technologies.	For	instance,	they	
consider	 themselves	 to	be	on	 the	 cutting	 edge	of	 innovation	or	 experts	 in	new	
technologies. This relationship between attitudes and technology is important for 
our understanding of the drivers of entrepreneurial intention and for designing 
specific training programs to promote this intention in students at the university 
level [7].

Our	empirical	model,	which	is	based	on	the	theory	of	planned	behavior,	provides	
a	valid	explanation	for	entrepreneurial	intentions.	Our	results	are	robust	to	previous	
literature [1, 10, 12,]. That is, previous teaching practices that have been applied in 
universities based on this theoretical approach can be still used to promote entre-
preneurial intentions.

Our	study	may	be	extended	by	adding	other	factors,	such	as	the	social	networks	in	
which students participate and to which they contribute. In fact, social networks are 
considered	a	powerful	tool	to	create,	disseminate,	articulate,	and	exploit	knowledge.	
Recently,	some	networks	are	being	used	to	promote	the	creation	of	new	ventures	[8]. 
The inclusion of social network variables may be of interest to promote entrepre-
neurial intentions in students at the university level.
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