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Abstract

This study aimed to fill the literature gap of entrepreneurial intention antecedents from 
the academic staff ’s perspective using the Theory of Planned Behavior (TPB) in an un-
derdeveloped country context. Empirical results were derived from a quantitative ap-
proach based on a survey method with a selected academic staff sample of 97 Sudanese 
public universities. Hypotheses testing was done using the structural equation mod-
eling (SEM) through the partial least squares (PLS) method to test the impact of at-
titude, subjective norms, and perceived control as the antecedents of entrepreneurial 
intention. The study results revealed the applicability and consistency of the Theory 
of Planned Behavior (TPB) in explaining Sudan’s academic entrepreneurial intention. 
The results indicated that attitude, subjective norms, and perceived control explained 
61.70% of the entrepreneurial intention (EI) variance. Perceived control (PC) proved 
to be the primary antecedent of EI, which explained 42.20% of EI variance, while the 
business environment and experience were the leading influencers of perceived con-
trol. This result can guide the authorities to formulate policies that encourage the trans-
formation of the Sudanese universities to be entrepreneurial.

Selma Abedelrahim (Saudi Arabia)

Academic entrepreneurship 

in Sudanese universities: 

explaining entrepreneurial 

intention using the Theory 

of Planned Behavior (TPB)

Received on: 10th of July, 2020
Accepted on: 18th of September, 2020
Published on: 1st of October, 2020

INTRODUCTION

In the last few decades, entrepreneurship has gained attention uni-
versally as an essential instrument to improve economic growth. 
Numerous studies have stated that entrepreneurship in developing 
countries, including Africa, is a creative solution to resolve and coun-
ter the significant challenges and enhance economic growth, create 
employment, and reduce poverty (Omoruyi, Olamide, Gomolemo, 
& Donath, 2017). The policymakers should consider the technologi-
cal knowledge that the publicly funded research institutions such as 
universities, laboratories, and research centers produce and trans-
fer as drivers of this development and guarantee economic growth 
sustainability.

As an underdeveloped country, Sudan, suffering from widespread un-
favorable conditions at all levels, entails serious initiatives to overcome 
its drawbacks. From an economic viewpoint, the country faced high 
inflation rates and broad segments of unemployment. Despite these 
crises, there are initiatives oriented towards entrepreneurship to cre-
ate and overcome unemployment problems. Many studies emerged in 
this field (Ibrahim, EssaEshag, & Afifi, 2018; Mansour & Omer, 2020; 
Atiya, Bilal, Abulhamid, & Shoaib, 2019). These studies focused on un-
dergraduate students or master’s degree candidates’ entrepreneurial 
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intention and the factors impacting it. This study is the first attempt to consider the issue of entrepre-
neurial intention from the academic staff perspective. The research problem was examining the influ-
ence of perceived control, attitude, and subjective norms on academic entrepreneurial intention.

1. LITERATURE REVIEW

The most common theories used at entrepre-
neurship and entrepreneurial intention studies 
are Reasoned Action, Cross-Cultural Cognitive 
Model, Shapero’s Model of Entrepreneurial 
Intention, Integrated Model of Entrepreneurial 
Intention, and Theory of Planned Behavior 
(Mwange, 2018). TPB is becoming central in so-
cial psychology studies concerned with explaining 
behavior (Lucas & Cooper, 2012). According to 
Ajzen (1985), the researchers extended the Theory 
of Reasoned Action to the Theory of Planned 
Behavior, which deals with the type of behavior 
that people have limited control over attempting 
to perform or not a given behavior. TPB relies on 
the intention to determine the intensity of an at-
tempt to perform a given behavior. 

TPB proved that three antecedents influence the 
intention: the attitude toward trying, the subjec-
tive norm concerning trying, and the perceived 
behavioral control of internal and external factors 
(Ajzen, 2012). Esfandiar, Sharifi-Tehrani, Pratt, and 
Altinay (2019) indicated that attitude refers to an 
individual’s appraisal of the outcomes of behavior 
in question and the degree of favorability. Social/
subjective norms refer to the individual’s percep-
tion toward the other’s role in performing a given 
behavior and to the extent his behavior is consistent 
with a leading person or group’s thoughts. Perceived 
behavioral control refers to the individual ability to 
perform a given behavior and the perception of the 
controllability of the behavior (Liñán & Chen, 2009). 
In the psychological literature, intentions have 
proven to be the best predictor of planned behav-
ior. Accordingly, the intention models ideally suited 
entrepreneurship as it is a type of planned behavior 
(Krueger, Reilly, & Carsrud, 2000). Consequently, 
entrepreneurial intention (EI) would be the key to 
understand the complicated entrepreneurial pro-
cess and explain entrepreneurial behavior (Miranda, 
Chamorro-Meraa, & Rubiob, 2017).

F. Guo, Zou, J. Guo, Y. Shi, Bo, and L. Shi (2019) 
defined academic entrepreneurship as “found-

ing of companies by academicians who had pre-
viously worked in laboratories or university de-
partments that are technology originated”. From 
this perspective, academic entrepreneurship 
encompasses activities beyond the tradition-
al roles of the academic or research institutions 
that generate financial and social benefits for 
entrepreneurial academicians or the university 
(Abreu & Grinevich, 2013). Such activities imply 
innovation and risk (Urban & Chantson, 2019). 
Entrepreneurial intention is the most relevant 
predictor of entrepreneurial behavior. It indicates 
how much effort one plans to prepare and commit 
to perform entrepreneurial behavior (Goethner, 
Obschonka, Silbereisen, & Cantner, 2012), while 
academic entrepreneurial intention (EI) is the in-
tention of scientists to create a business venture 
based on their research knowledge (Goethner, 
Obschonka, Silbereisen, & Cantner, 2011).

Sudan’s entrepreneurial environment is still at 
the infantry stage; this weakness can partially be 
attributed to the government’s failure to imple-
ment a suitable policy for entrepreneurship de-
velopment besides its failure to implement mac-
roeconomic policies for maintaining stable eco-
nomic conditions. This failure manifested in high 
inflation rates, massive budget deficit, fluctuating 
exchange rates, and inadequate education and in-
frastructure (Gangi & Timan, 2013). Musa (2012) 
indicated that businesswomen have huge prob-
lems in accessing financing from the traditional 
banking system. These problems are mainly due 
to the collateral requirements, high finance cost, 
and short lending period. These businesswomen 
have also experienced similar problems with the 
government’s funding programs, such as the mi-
crofinance initiative. 

The future of entrepreneurial activities in Sudan 
depends mainly on the improvement of the po-
litical and economic conditions. The government 
needs to revise and fine-tune its regulatory and 
institutional measures to facilitate and expedite 
starting new businesses. As far as the cultural 
barriers are concerned, training and develop-
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ment of potential entrepreneurs can change their 
attitudes and empower them with the necessary 
skills to successfully manage an investment pro-
ject (Gangi & Mohammed, 2017).  In the same 
direction, Khattab, Sid Ahmed, and Mohamed 
(2017) stated that entrepreneurship requires a fa-
vorable environment to grow and nourish. Start-
ups require low barriers at the outset. Moreover, 
to achieve scale, they require a legal and regu-
latory framework that rewards entrepreneurial 
initiative, ensures fair competition, and protects 
private property rights. Thus, a robust policy en-
vironment must encourage sustainable entrepre-
neurship, financial, educational, legal, and other 
support.

Regarding the triggering factors that motivate 
entrepreneurship, Mansour and Omer (2020) 
stated that the respondents’ entrepreneurial in-
tention is predictable from the attitude towards 
becoming entrepreneurs, perceived behavioral 
control, and subjective norms. Their findings re-
vealed that TPB is a valuable tool in understand-
ing university students’ entrepreneurial intention 
in Sudan. Similarly, Ibrahim et al. (2018) suggest-
ed that subjective norms and perceived control 
significantly predicted entrepreneurial intention. 
Moreover, Mansour and Omer (2020) stated that 
TPB was a valuable tool in understanding univer-
sity students’ entrepreneurial intention in Sudan. 
They emphasized that the students’ attitudes to-
wards entrepreneurship and perceived behavio-
ral control positively influenced entrepreneurial 
intention. 

The previous studies concerned about the entre-
preneurial intention and its antecedents’ in the 
Sudanese universities were entirely focusing on 
students and the postgraduates, and neither of 
them discussed the issue from the academic staff 
perspective.

2. AIMS AND HYPOTHESES

The study aims to evaluate the applicability of 
the intention model in underdeveloped coun-
tries, mainly in Sudan as well as to study the en-
trepreneurial intention and its antecedents from 
the academic staff viewpoints in the Sudanese 
universities.

2.1. Hypotheses

The theoretical framework stood on TBP; accord-
ing to Aizan (2012), the TBP model suggests that 
intentions guide behavior. The paper by Krueger 
and Carsrud (1993) is probably responsible for mak-
ing the TPB the “reference” theory in EI research 
(Liñán & Fayolle, 2015). According to the Theory of 
Planned Behavior, the intention to perform entre-
preneurial behavior is influenced by attitude toward 
the behavior (EA), subjective norms (SN), and per-
ceived behavioral control (PC) (Aizan, 1991, 2012). 
The higher attitude, subjective norm, and perceived 
behavioral control, the stronger the person’s inten-
tion to perform the behavior in question (Vamvaka, 
Stoforos, Palaskas, & Botsaris, 2020). 

This study replicated the intention-based model, 
which was elaborated by Miranda et al. (2017) who 
integrated various entrepreneurial intention predic-
tors into one cohesive framework. The model in-
cluded the antecedents of entrepreneurial attitude 
(creativity, self-confidence, perceived utility, and 
business experience).

Having stated the above, the study hypotheses 
were formulated as follows:

H1: Attitude positively influences academicians’ 
entrepreneurial intention.

H1a: Creativity positively influences academi-
cians’ entrepreneurial attitude.

H1b: Perceived utility positively influences acade-
micians’ entrepreneurial attitude.

H1c: Self-confidence positively influences acade-
micians’ entrepreneurial attitude.

H1d: Business experience positively influences 
academicians’ entrepreneurial attitude.

H2: Perceived behavioral control positively influ-
ences academicians’ entrepreneurial intention.

H2a: Business experience positively influences 
academicians’ perceived control.

H2b: Training positively influences academicians’ 
perceived control.
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H2c: Business environment positively influences 
academicians’ perceived control. 

H3: Subjective norm positively influences acade-
mician’s entrepreneurial intention. 

3. DATA AND METHOD

This study’s population was the Sudanese teaching 
staff of agriculture, animal production, and veter-
inary medicine faculties, which is more promising 
to lead the country’s entrepreneurship ventures. The 
Sudanese economy’s main characteristic is that it 
depends mainly on the agricultural sector (Gangi 
& Mohammed, 2017). About 40 percent of Sudan’s 
population is involved in the agricultural sector 
(The GlobalEconomy.com, 2019), which contrib-
utes by 30 to 35 percent of the annual country Gross 

Domestic Product (GDP) (The World Bank, 2017), 
as the country is rich in agricultural capabilities 
and natural resources. Due to time and budget con-
straints, the sample respondents were the academ-
ic staff of the mentioned faculties of Omdurman 
Islamic, Sudan, El Nilain, and Khartoum universi-
ties, located within Khartoum State, the capital of 
Sudan. The survey faced some constraints in ac-
cessing the academic staff as live at Khartoum was 
still not fully back to normal after the Sudanese 
Revolution of December 2018. However, the data 
collection took place between November 2019 and 
January 2020. Consequently, the sample size was 
limited to 97. 

The instrument used for collecting data for this 
study was a questionnaire administered in Arabic 
that went through several rounds of pre-tests and 
refinement taken by a panel of academics and 

Figure 1. Hypothetical framework
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practitioners to check for ease of use and ensure 
accurate interpretation of the measurement items.

The data were analyzed using the Partial Least 
Squares (PLS) approach to Structural Equation 
Modeling (SEM), appropriate to small samples.  

4. RESULTS

The study implemented the Confirmatory Tetrad 
Analysis (CTA) via computing all vanishing 
tetrads and examining the upper and lower 
Bonferroni-adjusted confident intervals “CI Low 
adj.” and “CI Up adj.” The study hypothesized that 
if any of the intervals do not include zero value, 
then the construct is formative (i.e., it has a val-
ue that ranges between + + or – – compared to 
reflective constructs that range between + and 
+) (Gudergan, Ringle, Wende, & Will, 2008). The 
CTA results indicated that subjective norms (SN) 
was the only formative construct for this study, as 
presented in Table A1.

The reflective measurement model’s evaluation 
procedures applied to EA, CR, PU, SELF, BE, ET, 
ENV, PC, and EI and were presented in Table A2.

All the reflective construct loadings exceeded the 
0.700 reference values, except 12 items, which 
were excluded from further analysis (see Table A4 
for the final list). These were 5 PC items, 4 CR, two 
items of ENV, and one of ET. 

The Cronbach’s alpha, which reflects the reliabili-
ty of the indicators for each construct, ranged be-
tween 0.707 (the minimum acceptable level) and 
0.872 as indicative of excellent reliability among 
the indicators (except CR, which converged to a 
single construct as its items did not satisfy the re-
liability and validity conditions with Cronbach’s 
alpha equal to 1). The composite reliability, which 
tells the internal consistency, exceeded the 0.7 ref-
erence value and even the stricter 0.9 value. The 
average variance extracted (AVE) values were 
higher than 0.5, thus ensuring the model’s conver-
gent validity (Hair, Hult, Ringle, & Sarstedt, 2016). 
The formative constructs’ measurement model as-
sessment included three testes: convergent validi-
ty, collinearity among indicators and significance, 
and relevance of the outer weights.

The evaluation of formative constructs differs 
from procedures applied to the reflective models. 
According to Edwards and Bagozzi (2000), the in-
ternal consistency reliability concept is inappro-
priate to formative constructs as they are assumed 
to have lower internal correlation compared to the 
reflective ones.

The study assessed the convergent validity of the 
formative constructs (EA and SN) through the 
path coefficient magnitude linking each of the two 
constructs with a global item obtained by averag-
ing each construct’s constituting indicators. This 
test is termed redundancy analysis as per Chin 
(1998). High path coefficients between the con-
struct and the global item indicate the existence of 
convergent validity. The path coefficient of the SN 
construct and its global items was equal to 0.999. 
i.e., comfortably above the minimum 0.700 ac-
ceptable level for convergent validity indicated by 
Hair et al. (2016).

The study assessed the collinearity among the 
formative constructs’ indicators through the var-
iance inflation factor (VIF). According to Hair et 
al. (2016), VIF is the reciprocal of tolerance. It rep-
resents the amount of variance of one formative 
indicator not explained by the other indicators in 
the same block, i.e., 1 1/ 1.VIFx TOLx=  The max-
imum acceptable VIF level is 5, according to Table 
A2, i.e., the SN construct was free from the collin-
earity problem as the maximum VIF was 1.75.

The last step of the formative model assessment 
tested the significance and relevance of formative 
items’ outer weights to verify how they contribute 
to the SN construct via bootstrapping procedure 
(Hair et al., 2016). Two SN items were dropped as 
their outer weights proved insignificant. 

The structural model assessment included the pre-
dictive relevance (Q2) test, which tells how the pre-
dicted value of a reflective endogenous construct 
deviates from their original values (Hair et al., 
2016). Hair, Ringle, and Sarstedt (2013) also stat-
ed that the path model’s predictive relevance for a 
reflective endogenous construct would be assured 
if its Q2 values were larger than zero. 

Table A3 reveals that all the endogenous con-
structs considered predictive, as their magni-
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tude of Q2 was greater than zero; thus, the mod-
el’s predictive relevance was satisfactory. The 
model’s predictive power (R2) was acceptable 
(Table A4) as it contributes to explaining 61.70% 
of the variance of EI, 64.10% of EA, and 12.70% 
of the PC.

Table A5 and Figure 2 present the results of the 
evaluation made with our structural model. The 
arrows indicate causal relationships, the num-
ber beside each is the respective standardized 
coefficient, and in parentheses is the product of 
the standardized coefficient and the correlation 
coefficient between the two constructs expressed 
as a percentage (Dijkstra & Henseler, 2015). The 
bootstrap resampling procedure determined the 
t-values and significance of the causal relation-
ships with 500 sub-samples. 

Perceived control (PC) was the construct that con-
tributed most (46.20%) towards explaining entre-
preneurial intent. The EA and SN were significant 
and contributed by 27.40% and 26.00% in explain-
ing this intention. In turn, the EA is explained 
by PU (56.90%), SELF (23.50%), and CR (18.50%), 
while PC is explained mainly by BE (30.00%) and 
ENV (18.10%).

5. DISCUSSION

The intention models offer us a significant oppor-
tunity to increase the ability to understand and 
predict entrepreneurial activity (Krueger et al., 
2000). The study endeavored to analyze the deter-
minants of the Sudanese academicians EI by us-
ing the intention-based model built based on the 

Source: Survey results.

Note: * Significant at 95%, ** non-significant.

Figure 2. Structural model estimation
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Theory of Planned Behavior. This study’s empiri-
cal results confirmed that EA, PC, and SN, as the 
predictors described in the TPB, significantly im-
pacted the entrepreneurial intention. The model 
has proven its capacity as a conceptual framework 
because it explained 61.70% of EI variance. 

This result was consistent with that yielded by 
Miranda et al. (2017), where attitude, subjective 
norms, and perceived control derived 56.8 % of 
EI variance. It was also consistent with that of 
Liñán and Chen (2009) and Goethner et al. (2012). 
The study findings were highly satisfactory since 
most previous research (Goethner, Obschonka, 
Silbereisen, & Cantner, 2009; Krueger et al., 2000) 
using linear models typically explained less 
than 40% of EI. From the Sudanese perspective, 
Mansour and Omer (2020) found that the TPB 
model predicted 42% of entrepreneurial intention 
variance. 

Despite having intention models that typically ex-
plain from 40% to 60% of the variance in entre-
preneurial intentions (Urban & Chantson, 2019), 
there is no agreement about which of the three an-
tecedents has more predictive power. In this study, 
perceived control was more influential in pre-
dicting entrepreneurial intention (42.20%) than 
the entrepreneurial attitude (EA) and subjective 
norms (SN), which significantly contributed by 
27.40% and 26.00%, respectively. Nevertheless, the 
result was compatible with Goethner et al. (2012), 
Darmanto and Yuliari (2018), Mansour and Omer 
(2020) who found that perceived behavioral con-
trol has a strong, highly significant effect on entre-
preneurial intention. 

In contrast, Miranda et al. (2017) indicated that EI 
was solely explained by EA. However, the subjec-
tive norms showed a weaker impact than the per-
ceived behavioral control and entrepreneurial at-
titude, matching that achieved by Liñán and Chen 
(2009), Goethner et al. (2011). 

The model’s predictive power contributes to ex-
plaining 64.10% of the variance of EA. In turn, 
PU, SELF, and CR explained 56.90%, 23.50%, and 
18.50% of the EA, respectively. This result conveys 
the real situation in Sudan: the economic crises 
manifested in high inflation rates and the persis-
tent devaluation of national currency. Such situa-

tions motivate the academicians to take a venture 
and have their own business to counter this situa-
tion and get an advantage (Welsh, Memili, Kaciak, 
& Ahmed, 2013) indicated that entrepreneurial ac-
tivity is highly financially rewarding in Sudan. 

Two reasons might lie behind having business ex-
perience not significantly contributed to the pre-
diction of the entrepreneurial attitude. The first 
reason is that entrepreneurship is a newly emerg-
ing phenomenon in Sudan, which is lagging while 
most business activities are within the consum-
er-oriented service sector (A/Rahman et al., 2018). 
The second justification is that entrepreneurship 
education is inadequate and insufficient across all 
levels and types as there is low awareness at the 
individual level and deficiency in governmental 
policies that encourage entrepreneurship.

The business environment (BE) was the highest 
predictor in explaining the perceived behavio-
ral control variance, with 30%, followed by ENV 
with 18%. The training effect on PC proved to be 
insignificant, with just 0.50%. The weak impact of 
training on PC likely reflects Sudan’s inappropri-
ate entrepreneurial education and training con-
ditions. In this regard, Timan and Gangi (2015) 
stated that just a few Sudanese universities’ entre-
preneurial courses or programs do not reflect the 
importance of the issue to the Sudanese economy 
or the pressing need for it. Offering such cours-
es and launching related programs would raise 
the Sudanese academicians’ skills in the field and 
raise their intention towards it.

Despite the strong support for this research’s entre-
preneurial intention model, the findings should be 
deliberately treated because of the lack of previous 
work using the Sudanese academicians’ sample. 
The small sample was another limiting factor con-
fined to the uncalm security situations that pre-
vailed recently in Sudan. Nevertheless, the model 
and findings seem quite robust because they ex-
plained a very high percentage of entrepreneurial 
intention and EA and PC variance. According to 
the study findings, the study suggests the follow-
ing implications.

The findings indicated the relative effects of PC on 
entrepreneurial academic intention (H2), which 
is necessary for policymakers in higher educa-
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tion and universities to formulate concrete poli-
cies to encourage entrepreneurship in universities. 
Academic scientists’ entrepreneurial intentions 
come about when individuals with suitable psy-
chological characteristics live in environments 
favoring such activities (Foo, Knockaert, Chan, 
& Erikson, 2016). Also, the universities must 
transform into entrepreneurial institutions sup-
ported by adequate policies and atmosphere. 
Entrepreneurial university community (academ-
ics, students) can explore, evaluate, and exploit 
the knowledge transferable into new ventures 
that eventually pours into the country’s econom-
ic development via knowledge production and 

commercialization (Guerrero & Urbano, 2014), 
which is considered a vital ingredient in Sudan. 
Unfortunately, academic research at universities 
in Sudan is mostly basic and does not generate 
immediate economic value and commercializa-
tion opportunities. Another implication regard-
ing training and education are their essentiality in 
building the academic staff’s abilities and skill in 
establishing and managing their businesses. Thus, 
the Sudanese government and universities must 
adopt suitable policies and regulations that facil-
itate and support entrepreneurship. The applied 
model is to be elaborated by integrating demo-
graphic factors in future researches. 

CONCLUSION

This study was based on the Theory of Planned Behavior (TPB) to explain the influence of perceived 
control, subjective norms, and attitude on the academic staff’s entrepreneurial intention in Sudanese 
universities. The findings proved the theoretical model’s ability to explain the entrepreneurial inten-
tion in Sudan as one of the underdeveloped countries. The study results indicated a significant impact 
of perceived control on entrepreneurial intention. The findings also manifested that both the business 
environment and experience positively influence the perceived control. This result may be attributed to 
encouraging business environment resulting from the support provided by microfinance institutions 
to the small enterprises and the in-depth technical knowledge possessed by the academicians. However, 
the result indicated that training had no significant influence on perceived control. This can also be at-
tributed to the general lack of capacity building programs in the business management area rendered by 
the universities to its academic staff.
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APPENDIX A

Table A1. Confirmatory Tetrad Analysis – subjective norms (SN) items

Subjective norms 
(SN)

Original 
sample 

(O)

t-statistics 
(|O/

STDEV|)

p-values Bias CI Low CI Up Alpha 
adj.

z(1-alpha) CI Low 
adj.

CI Up adj.

1: SN1, SN2, SN3, SN4 0.64787 3.03618 0.00252 –0.01200 0.24063 1.07910 0.02500 2.24817 +0.18015 +1.13958

2: SN1, SN2, SN4, SN3 0.60588 2.80152 0.00528 –0.01444 0.19541 1.04523 0.02500 2.24817 +0.13411 +1.10653

Table A2. Reflective and formative measurement models assessment

Construct reliability 
and validity

Construct type
Cronbach’s 

Alpha
rho_A / Significance 
of outer weights***

Composite 
reliability VIF*

Average 
Variance 

Extracted (AVE) 

 /t-values**
Outer loadings / Outer 

weights

Attitudes (EA) Reflective 0.81431 0.82024 0.87831 0.64447

EA1

Outer loadings

0.79676

EA2 0.88511

EA3 0.73360

EA4 0.78834

Business environment 
(ENV) Reflective 0.85240 0.90859 0.89544 0.68223

ENV1

Outer loadings

0.85617

ENV2 0.85864

ENV3 0.83378

ENV4 0.75063

Business experience 
(BE) Reflective 0.70013 0.78767 0.86466 0.76231

BE1
Outer loadings

0.92615

BE2 0.81662

Creativity (CR) Reflective 1.000 1.000 1.000 1.000

CR4 Outer loadings 1

Intention (EI) Reflective 0.87213 0.88991 0.91326 0.72625

EI1

Outer loadings

0.89114

EI2 0.87792

EI3 0.90729

EI4 0.71900

Perceived control 
(PC) Reflective 0.82584 0.83429 0.87785 0.59062

PC2

Outer loadings

0.75261

PC4 0.78062

PC6 0.84944

PC7 0.74051

PC9 0.71232

Perceived utility (PU) Reflective 0.81814 0.83925 0.91596 0.84498

PU3 0.90318

PU4 0.93500

Self-confidence (SELF) Reflective 0.77573 0.81710 0.85352 0.59396

SEL1

Outer loadings

0.71018

SEL3 0.84761

SEL4 0.76566

SEL5 0.75287

Training (ET) Reflective 0.87113 0.97724 0.91376 0.78020

ET1
Outer loadings

0.92150

ET2 0.92922

ET3 0.79246

Subjective norms (SN) Formative 1.000

SN2 
Outer weights

0.53861 0.00370 1.75674 2.90416

SN4 0.41429 0.00443 1.09341 2.84705

Note: * Collinearity statistics (VIF) is for the formative items, ** t-values are for the formative items, *** significance of outer 
weights is for the formative items.
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Table A3. Construct cross-validated redundancy (Q2)

Сonstructs SSO SSE Q² = 1-SSE/SSO

Attitude (EA) 388.000 234.036 0.397

Business environment (ENV) 388.000 388.000

Business experience (BE) 194.000 194.000

Creativity (CR) 97.000 97.000

Intention (EI) 388.000 221.615 0.429

Perceived control (PC) 485.000 446.630 0.079

Perceived utility (PU) 194.000 194.000

Self-confidence (SELF) 388.000 388.000

Subjective norms (SN) 291.000 291.000

Training (ET) 291.000 291.000

Table A4. Coefficient of determination (R-squared)

Constructs R-squared Adjusted R-squared 

Attitude (EA) 0.65614 0.64119

Intention (EI) 0.62904 0.61707

Perceived control (PC) 0.15481 0.12754

Table A5. Path coefficients and hypotheses testing

Hypotheses Original 
sample 

(O)

Sample 
mean (M)

Standard 
deviation 
(STDEV)

T-statistics 
(|O/

STDEV|)

p-values Status

Entrepreneurial attitude (EA)
H1: Attitude (EA) → Intention (EI) 0.274 0.276 0.077 3.559 0.000 Accepted

Antecedents of entrepreneurial attitude (EA)
H1a: Creativity (CR) → Attitude (EA) 0.185 0.186 0.081 2.289 0.022 Accepted
H1b: Perceived utility (PU) → Attitude (EA) 0.569 0.569 0.080 7.078 0.000 Accepted
H1c: Self-confidence (SELF) → Attitude (EA) 0.235 0.236 0.070 3.369 0.001 Accepted
H1d: Business experience (BE) → Attitude (EA) –0.067 –0.067 0.062 1.086 0.277 Rejected

Perceived control (PC)
H2: Perceived control (PC) → Intention (EI) 0.462 0.458 0.067 6.926 0.000 Accepted

Antecedents of perceived control (PC)
H2a: Business experience (BE) -> Perceived control (PC) 0.300 0.272 0.149 2.016 0.044 Accepted
H2b: Training (ET) → Perceived control (PC) 0.005 0.040 0.126 0.043 0.966 Rejected
H2c: Business environment (ENV) → Perceived control (PC) 0.181 0.202 0.085 2.132 0.033 Accepted

Subjective norms (SN)
H3: Subjective norms (SN) → Intention (EI) 0.260 0.263 0.072 3.593 0.000 Accepted

Table A6. Fornell-Larcker criterion

Сonstructs EA ENV BE CR EI PC PU SELF ET

Attitude (EA) 0.80279

Business environment (ENV) –0.08646 0.82597

Business experience (BE) –0.08752 0.27337 0.87310

Creativity (CR) 0.52533 –0.12441 0.01796 1.00000

Intention (EI) 0.57267 0.12149 0.20633 0.48171 0.85220

Perceived control (PC) 0.44061 0.26487 0.35224 0.38448 0.69603 0.76852

Perceived utility (PU) 0.71635 –0.00160 0.02998 0.44959 0.56538 0.48799 0.91923

Self-confidence (SELF) 0.64443 –0.02298 –0.10943 0.32192 0.43356 0.35585 0.51936 0.77069

Training (ET) –0.22679 0.32513 0.51043 –0.03015 0.11239 0.21739 0.00871 –0.22367 0.88329
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Table A7. Heterotrait-Monotrait Ratio (HTMT)

Сonstructs EA ENV BE CR EI PC PU SELF

Business environment (ENV) 0.18115

Business experience (BE) 0.19388 0.36004

Creativity (CR) 0.57705 0.16410 0.06221

Intention (EI) 0.66498 0.14971 0.26282 0.52112

Perceived control (PC) 0.53997 0.28877 0.42568 0.41204 0.81966

Perceived utility (PU) 0.86726 0.16721 0.14399 0.49597 0.66200 0.59660

Self-confidence (SELF) 0.78310 0.18078 0.20697 0.34499 0.48660 0.42524 0.61950

Training (ET) 0.31408 0.34185 0.66875 0.06961 0.18245 0.24988 0.14487 0.33698
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