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Abstract 

The aim of this paper is to study differences in the adoption of e-commerce associated with the level of 
managers/owners’ innovativeness.  The background utilized to estimate the respondents’ favorable reception of 
e-commerce is a model based on the Theory of Planned Behavior, which has been extended to include 
perceived drivers and obstacles as antecedents of attitude toward e-commerce acceptance.  Small and medium 
enterprises in Chile participated in the study. A Partial Least Squares multi-group test was employed to note 
differences between groups.  The main conclusions of the study are: (1) the level of managers/owners’ 
innovativeness differentiates between adopters and non-adopters of e-commerce of small and medium 
enterprises in Chile;  (2) the Theory of Planned Behavior has been successfully used to explain the process of 
adoption of e-commerce among Chilean managers/owners; (3) there are significant relationships between both 
drivers and obstacles and attitude toward using e-commerce; (4) a strong and significant relationship exists 
between attitude and intention to use e-commerce. Results can be used by small and medium enterprises in 
developing countries to boost e-commerce adoption. 

Keywords: Innovativeness, E-commerce, Adoption, Small and medium enterprises (SMEs), 

Structural equation modeling 
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1 Introduction 

E-commerce, defined as “the process of buying and selling products or services using electronic data transmission 
via the Internet and the www” [26] has been a topic widely studied among researchers in the MIS community. E-
commerce offers numerous opportunities for businesses to increase their performance and effective supplier/buyer 
partnerships through the creation of a web of business-to-business communication networks [24].  As a result, in 
2015 over half of all Internet users worldwide shopped online - 24.3% of the global population [17] - and these sales 
attained a total value of 994.5 million US dollars [5]. 
 
However, in spite of the many possible advantages of e-commerce and the great attention paid to it by governments, 
the adoption of e-commerce is not homogeneous.  On the one hand, the United Nations Conference on Trade And 
Development (UNCTAD) B2C E-commerce Index indicates an average value of 52 for developing economies, well 
below that of developed economies, whose average value is 77 [89].  On the other hand, the adoption of e-
commerce by small and medium-sized enterprises (SMEs) is much lower than that of large companies [25], [72].  
This fact is of great importance considering that SMEs can significantly contribute to the economy and rapid growth 
of developing countries [60]. In Chile, for example, 98.5% of the firms are classified as SMEs, including employer 
and non-employer firms in all industries, but they only account for about 16% of total annual sales of the country [66]. 
According to a longitudinal survey [48], most of large companies in Chile utilizes e-commerce but only 37% of SMEs 
have embarked on this technology. Chile is a country with an approximate population of 18 million, with an annual 
economic growth of 1.6%, where 66.5 % households have access to the Internet [67]. It is considered the leading 
country in Latin America according to the e-commerce index, but far behind the e-commerce index of developed 
economies [84]. These figures make Chile a good case study for exploring the e-commerce adoption phenomenon 
within SMEs. 
 
The literature points out drivers and obstacles of e-commerce in SMEs [13], [38], [49].  Regarding obstacles, 
previous studies indicate a range that includes the difficulty of implementation [13], [49], unsuitability for the 
company’s way of doing business [38], [49], and market [13] and security concerns [38].  Furthermore, previous 
studies indicate a variety of drivers that include opportunities for company development and connection with 
customers [13]. 
 
The individual-level adoption of e-commerce has been a focus of research in the last decade.  In this context the 
Theory of Planned Behavior (TPB: [3]) which hypothesizes that an individual’s intention to perform the behavior in 
question is a determinant of that behavior -  has been widely employed for predicting behavior in many settings [25], 
[36], [54], and particularly for e-commerce intentions in SMEs [25], [60], [78], [98].  Immersed in this theory, and 
according to Ajzen [3], personality traits play a significant role in explaining human behavior.  Therefore, the adoption 
of e-commerce could be best explained by integrating some specific personality traits.  In SMEs, the manager/owner 
has a high degree of influence on business decisions, due to both the small number of employees and the 
centralized decision-making process.  In this sense, the perceptions of the manager/owner are closely aligned with 
the company’s conduct [55].  In fact, manager’/owner’s personality traits affect their business decisions.  Given that 
personality traits are defined as “endogenous dispositions that follow intrinsic paths of development essentially 
independent of environmental influences” [53] (p. 173), different dispositions may expedite or obstruct business 
managements’ actions and behavior [76].  Some examples are business creation [75], planning processes [52], 
strategic flexibility [59], interfirm networks [95] and the internationalization process [32].  Since innovativeness - 
defined as the extent to which an individual adopts innovations earlier than other members of the same social 
context [82] - is conceptualized as a personality trait [20], it can influence a manager’s business decisions.  At the 
firm level, innovativeness affects marketing issues [34]. But is it possible that this trait affects the appraisal made by 
managers/owners of drivers and obstacles of e-commerce or that of e-commerce adoption?  Overall, this study 
posits the following research questions: What are the factors that influence intention to adopt e-commerce by 
Chilean managers/owners of SMEs? Do personality traits affect the appraisal made by managers/owners of drivers 
and obstacles of e-commerce or that of e-commerce adoption?  
 
In this context, this paper’s objective is to study differences in the adoption of e-commerce in SMEs associated with 
the level of managers/owners’ innovativeness, which has not yet been studied.  Specifically, this study’s main aim is 
to discover variances in the adoption of e-commerce for a sample of Chilean SMEs.  In addition, a TPB- based 
model is tested extending previous knowledge by incorporating drivers and obstacles as antecedents of the attitude 
toward the adoption of e-commerce.  
 
The rest of the paper is organized as follows: Section 2 carries out a review of the literature on e-commerce and 
proposes a model grounded on TPB to measure the acceptance of e-commerce by SMEs. Next, the results of 
applying the Partial Least Squares analysis to the research model for the entire sample, and the sub-samples of 
higher and lower levels of managers/owners’ innovativeness are presented.  Non-parametric tests were used to 
compare the measurement of the constructs, and a PLS multi-group test was employed to examine the differences 
between the groups. Finally, the conclusions, limitations, and suggestions for future work are set out. 
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2 Related Works, Hypotheses and Contributions 

This section establishes the theoretical basis of the study to develop the research hypotheses. It also highlights the 
contributions of the study.    

2.1 The Theory of Planned Behavior (TPB) and E-Commerce  

The Theory of Planned Behavior (TPB: [3]) has been widely used to successfully predict behavioral intentions of 
different kinds [9], [34] [45], [62], [85], [88].  It posits that behavior is influenced by an individual´s intention to perform 
the behavior in question.  In turn, the intention is determined by one’s attitude, subjective norm (SNORM), and 
perceived behavioral control.  Attitude toward the behavior refers to the degree to which a person has a favorable or 
unfavorable evaluation of the behavior in question.  SNORM denotes the perceived social pressure to perform or not 
to perform the conduct.  Finally, perceived behavioral control (PBC) reflects an individual’s perceptions that personal 
and situational impediments to performing the behavior exist.  The more favorable the attitude and SNORM with 
respect to a behavior and the greater the PBC, the stronger an individual’s intention to execute the behavior under 
consideration should be [3].  PBC influences behavior indirectly through intentions, as well as directly when the 
person does not have complete control over that behavior and when the individual´s perceptions of control are 
accurate [50]. 
 
Hassan, Shiu and Parry [28] systematically reviewed studies that utilized the TPB model across more than one 
country.  They performed a systematic literature review for papers published since 2000 that applied the TPB in 
consumption-related topics.  The authors found more than 350 articles with a cross-country application of the theory.  
In total, 28 different countries spanning all the continents were included in the study.  They found some variations in 
the influence of attitude, SNORMs and PBC on intention across nations and contexts.  Few of these studies included 
countries in Africa or South America and an even smaller number focused on the adoption of e-commerce.  In an 
attempt to understand this phenomenon in SMEs in Chile, Nasco et al. [60] applied the TPB to model intentions.  By 
using hierarchical regression analysis, they found that the attitude and SNORM constructs positively and significantly 
predict intention, while the PBC construct does not.  These results were similar to those found by Grandón et al. [25], 
who compared alternative models (Theory of Reasoned Action - TRA - and the TPB) to explain e-commerce 
adoption among managers/owners of SMEs in Chile. Attitude and SNORM significantly predict e-commerce but PBC 
does not.  Previous studies [11], [77], [80], [83], [91] do not show a consistent relationship between PBC and 
intention.  Consequently, in order to validate the previous findings in the Chilean context using a new sample of 
managers/owners, the following hypotheses are suggested:  
 
H1: There is a positive relationship between attitude toward e-commerce and the intention to adopt e-commerce by 
Chilean mangers/owners of SMEs.  
 
H2: There is a positive relationship between behavioral subjective norm toward e-commerce and the intention to 
adopt e-commerce by Chilean managers/owners of SMEs. 
 
H3: There is a positive relationship between perceived control of e-commerce and the intention to adopt e-commerce 
by Chilean managers/owners of SMEs. 

2.2 Drivers and Obstacles of E-Commerce 

MacGregor and Vrazalic [49] investigated e-commerce adoption barriers in 477 SMEs in Sweden and Australia.  
They found two distinct factors associated with the difficulty and unsuitability of deploying e-commerce.  The difficulty 
factor included impediments such as the complexity of e-commerce implementation techniques, deciding which 
standard to use, obtaining funds to implement e-commerce, the lack of technical knowledge and the difficulty of 
finding time to devote to the implementation process.  On the other hand, the unsuitability factor involved obstacles 
such as the inappropriateness of e-commerce to the organisation’s products/services, the way the company does 
business, how the client does business, and the lack of perceived advantages of e-commerce implementation.  In a 
similar line of inquiry, Kartiwi and MacGregor [38] examined barriers to e-commerce in a developing country 
(Indonesia) and compared them with those in a developed economy (Sweden).  In both cases, they surveyed 
managers/owners of SMEs.  The authors found that while Swedish respondents were more concerned with technical 
issues, the Indonesian respondents were more preoccupied by organizational obstacles.  The perception that e-
commerce is not suited to the way they do business emerged as the top impediment for both developing and 
developed countries.  Security concerns appeared as an important barrier in the developing country.  These results 
are similar to the ones found by Grandón and Duran’s [23] exploratory study in Chile.  They surveyed 42 
managers/owners of SMEs and explored some obstacles and drivers of e-commerce adoption.  Three salient 
dimensions - resources, the business model and trust - emerged as obstacles while improvement processes and 
relationships with clients arose as drivers.   
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In a recent study, Daviy and Rebiazina [13] analyzed the barriers and drivers for e-commerce market development in 
Russia.  They conducted 25 in-depth interviews with representatives of Russian Internet businesses and identified 
that the most significant obstacles had to do with market, infrastructure, and institutional issues.  On the other hand, 
the most noticeable drivers were opportunities for company development and the connection with customers.  
All the above studies have determined drivers and obstacles of e-commerce adoption.  They have contributed to our 
understanding of the underlying factor structure of these constructs.  However, it is still necessary to know whether 
these perceived drivers and impediments affect the attitudes of a person toward the adoption of e-commerce.  Ajzen 
[3] pointed out the importance of incorporating some indirect measures or antecedents of the direct measures of 
attitude, SNORMs and PBC into behavior. In this current research, we have focused our attention on the 
antecedents of attitude which represents the favorable or unfavorable evaluation of the adoption of e-commerce.  We 
posit that favorable evaluations denote drivers while unfavorable evaluations represent obstacles toward e-
commerce adoption.  Thus, we state the following hypotheses:   
 
H4:  There is a positive relationship between drivers and attitude toward the adoption of e-commerce by Chilean 
managers/owners of SMEs. 
 
H5:  There is a negative relationship between obstacles and attitude toward the adoption of e-commerce by Chilean 
managers/owners of SMEs. 

 
The proposed TPB model including 5 hypotheses is shown in Figure 1. 
 
 

 
 

Figure 1: Proposed model 

2.3 Innovativeness 

Although there are many potential advantages of e-commerce (see e.g. [1], [4], [42], [58], the incorporation of e-
commerce by SMEs remains limited.  In Chile, for example, there is a big gap between the adoption rate of large 
companies and their small counterparts.  Most large companies use e-commerce while only 37% of SMEs do so [56].  
In order to promote the adoption of e-commerce among SMEs, especially in developing countries, researchers 
should incorporate other variants into the models that may account for a greater explanation of the phenomenon.  As 
Ajzen [3] pointed out concepts referring to behavioural dispositions, such as social attitude and personality trait, have 
played an important role in these attempts to predict and explain human behavior (p.179). Walczak and Borkan [94] 
studied the effects of personality types on perceptions of online transactions.  Ghobakhloo, Sabouri, Hong and 
Zulkifli [19] stated that innovativeness attributable to top management characteristics is another determinant of e-
commerce applications adoption.  Inspired by Ajzen’s and Ghobakhloo et al.’s statements, we have included 
innovativeness as the personality trait that may contribute to differentiate between adopters and non-adopters of e-
commerce in Chile. 
 
There have been two streams of research that have focused on innovativeness as a personality trait.  Agarwal and 
Prasad [2] developed the Personal Innovativeness Information Technology (PIIT) construct in the domain of 
information technology. They stated that PIIT has a moderating effect on the antecedents as well as the 
consequences of individual perceptions about a new information technology.  They defined PIIT as the willingness of 
an individual to try out any new information technology (p. 206).  The construct was operationalized and validated in 
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a sample of 175 graduate students in the context of the World Wide Web.  Many studies have used PIIT to learn its 
impact on the adoption of diverse types of technology [16], [87], [90]. 
 
Another research line focuses on the work of Parasuraman [68].  Based on extensive qualitative research on 
customer reactions to technology, the author developed the Technology Readiness Index (TRI) and conceptualized it 
through four dimensions: optimism, innovativeness, discomfort and insecurity.  He defines innovativeness as a 
tendency to be a technology pioneer and thought leader (p. 311).  The development of the TRI took place in 
conjunction with a company specialized in service and technology research.  The first phases of the study ended up 
with the National Technology Readiness Survey (NTRS) that was refined in successive works. Parasuraman [56] 
operationalized the construct and worked out a multiple-item scale to measure TRI.  He also assessed the scale’s 
psychometric properties through telephone interviews with a random sample of 1000 individuals.  This seminal work 
has been used to measure the innovativeness personality trait in various domains [14], [18], [41], [46], [93] and it has 
been applied in more than 30 countries. 
 
Lin and Hsieh [47] refined Parasuraman’s 36-item TRI across context and cultures to enhance the index’s 
applicability and generalizability.  Thus, a refined 16-item TRI scale was proposed and validated throughout different 
samples and methods.  The four dimensions of the original scales remained stable, while the ease of application of 
the instrument increased due to the reduction in the number of questions. 
 
More than a decade after its conception, Parasuraman and Colby [69] updated the TRI scale by reconsidering TRI 
statements based on new contexts, incorporating relevant implications of new technology environment, and making 
the instrument more parsimonious.  Unlike Lin and Hsieh´s work [47] cited above, Parasuraman and Colby [69] 
added different items and modified current scale items to address the new technological environment. They 
developed TRI 2.0 following a rigorous research method and validated it in two samples for a total of 878 individuals. 
As a result, they came up with a 16-item scale comprised of the same four dimensions (optimism, innovativeness, 
discomfort and insecurity) that explain 61% of the variance across the items.  It is interesting to note the robustness 
of the innovativeness dimension, which remained unaltered in the second version of TRI. 
 
The innovativeness construct has been included in different research models as a direct antecedent of the intention 
to use or to continue using Internet related technologies [35], [43], [73].  It has also been used as an antecedent of 
perceived ease of use and perceived usefulness of the Technology Acceptance Model [9].  For example, Lin, Shin 
and Sher [46] tested innovativeness construct as part of TRI and found that the relationship between perceived ease 
of use (PEOU) and perceived usefulness (PU) is stronger for PEOU than for PU, while Walczuch, Lemmink and 
Streukens [93] noticed that there is a significant negative relationship between innovativeness and PU. In a more 
recent study, Shin and Lee [86] detected that innovativeness has a positive effect on consumers’ PEOU of m-
payment whereas Erdoğmuş and Esen [18] noted that innovativeness has no impact on either PEOU or usefulness.  
These mixed results suggest there may be other ways in which innovativeness influences the intention to adopt 
technology.  Yousafzai and Yani-de-Soriano [97] followed this line of thought and considered innovativeness as a 
moderator of the relationship between PU and PEOU in the intention to adopt Internet banking among 435 UK users.  
Specifically, they stated that the relationship is stronger for respondents with a high level of innovativeness. Similarly, 
in a more current study, Borrero, Yousafzai, Javed and Page [8] used the Unified Theory of Acceptance and Use of 
Technology (UTAUT) [78] and found that innovativeness moderates the relationships between the constructs of 
UTAUT and the intention to use social network sites (SNS) for students in Spain.  Following this line of analysis, we 
believe that the level of managers/owners’ innovativeness influences the relationships of the constructs in the current 
research model differently.  Therefore, we proposed the following hypotheses: 
 
H6. There are statistically significant differences between higher and lower levels of managers/owners’ 
innovativeness in the mean scores of each construct of the proposed research model. 
 
H7. There are statistically significant differences between higher and lower levels of managers/owners’ 
innovativeness in the relationships between the constructs of the proposed research model. 

2.4 Contribution of the Study 

The contributions of this study are three-fold.  First, considering that there is a low development of B2C e-commerce 
in Chile and high rates of technological access [22], there are a limited number of studies that have attempted to 
explain this phenomenon. Some exceptions are Godoy and Helsper [21] and Godoy et al. [30] who have indicated 
that consumers might have low rates of banking and digital literacy and companies might have poor logistics for the 
delivery of goods purchased online. This current study aims to contribute to the explanation of this situation through 
a different behavioral perspective.  
 
Second, we expect to shed some light on SMEs in order for them to consider personality traits as a factor that might 
promote or discourage e-commerce adoption. The incorporation of e-commerce in SMEs encloses new technology 
and the way business is done. This is important since it is known that the growth of countries is partially explained by 
the digital economy [65] where e-commerce plays a fundamental role.  
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Third, this study intends to contribute with both practical and theoretical implications.  It proposes some strategies 
that government could implement in order to promote e-commerce adoption among SMEs. It contributes to theory 
building by considering personality traits, particularly innovativeness, as an important factor in intention models. In 
addition, theory might be improved by incorporating drivers and obstacles as potential antecedents to attitude toward 
e-commerce adoption. 

3 Methodology  

This section explains the methodology developed to carry out the research.  First, the procedure to collect data, the 
subjects who participated in the study, and the way subjects were contacted is described.  Then, a description of the 
instrument utilized to collect data is given.  Finally, the procedure used to perform statistical analysis is explained. 

3.1 Subjects 

Top managers/owners of SMEs in Santiago, the Biobío and Araucanía regions of Chile participated in this study.  A 
random sample of 1000 SMEs was chosen from different business directories.  The Chilean Ministry of Economics 
defines a small and medium size business as one that employs between 10 and 200 employees [57].  Telephone 
calls were made in order to verify the business addresses and the names of the managers/owners of the SMEs.  
Questionnaires were then sent via mail to the sample selected, along with a covering letter and a pre-paid return 
envelope.  After three to four weeks, follow-up telephone calls were made to non-respondents.  Two-hundred fifty six 
(256) surveys were returned over a 7-week period (a 25.6% response rate).  
 
We carefully screened respondents to ensure that each person was a primary decision-maker, a top manager/owner, 
that the firm met the definition of an SME and that it did not already have e-commerce in place. 210 questionnaires 
were left after excluding those which were invalid.  Table 1 shows some demographics of the respondents grouped 
according to the level of managers/owners’ innovativeness. 

3.2 Instrument Development  

The definition of e-commerce was given in the first paragraph of the questionnaire so that respondents understood 
the meaning of the term and answer the questions accordingly. The survey consists of two parts.  The first included 
questions regarding perceptions of e-commerce, perceived obstacles and barriers to implementing the technology 
and the level of the managers/owners’ innovativeness.  The second was comprised of demographic data about the 
managers/owners. 
 
We used Ajzen’s [3] scale to measure the constructs associated with the TPB (ATTITUDE, SNORM, PBC and 
INTENTION).  The drivers and obstacles were taken directly from an elicitation study conducted by Grandón and 
Mykytyn [24] based on a sample of 30 managers/owners of SMEs in Chile. These authors utilized the procedure 
suggested by Ajzen´s Theory of Planned Behavior to elicit important beliefs associated with the intention to adopt e-
commerce. Table 3 below shows all the final items used to measure these six constructs. Finally, questions 
regarding the managers/owners’ innovativeness were taken from Parasuraman’s TRI [68]: a) other people come to 
you for advice on new technologies, b) in general, you are among the first in your circle of friends to acquire new 
technology when it appears, c) you keep up with the latest technological developments in your areas of interest and 
d) you enjoy the challenge of figuring out high-tech gadgets. 

3.3 Procedure for Statistical Analysis 

Initially, the proposed model was validated for the whole sample.  Then, the sample was separated into two groups: 
lower and higher levels of managers/owners’ innovativeness.  We divided the group between lower and higher levels 
of managers/owners’ innovativeness based on mean scores. Innovativeness’s factorial loadings were >0.7 for all 
items, and its Cronbach's Alpha was 0.773. Due to data was not normally distributed, a nonparametric technique 
(Kruskal-Wallis) was applied to compare the two sets. Afterwards, SmartPLS software was used [79] and Multi-group 
PLS analysis was run to compare the differences between the groups. 

4 Results  

A preliminary analysis of the sectors indicated that there is not significant differences in means among the industries. 
The results of the descriptive statistics are shown in Table 2. The scale used is a 5-point Likert type. SPSS software 
was employed for this test.  The Kruskal-Wallis test results indicated statistically significant differences between the 
scores of lower and higher level manager/owners’ innovativeness in some variables: ATTITUDE, SNORM, DRIVERS, 
and OBSTACLES.  Therefore, hypothesis H6 is partially accepted.  
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Table 1: Descriptive statistics of the sample 
 

  
Level of manager's innovativeness 

Total Lower Higher 

Gender 
Male (%) 127 (79.9) 45 (88.2) 172 (81.9) 

Female (%) 32 (20.1) 6 (11.8) 38 (18.1) 

Education 

Secondary (%) 19 (12.0) 2 (3.9) 21 (10.0) 

Tertiary (%) 132 (83.0) 48 (94.1) 180 (85.7) 

Others (%) 8 (5.0) 1 (2.0) 9 (4.3) 

Sector 

Commerce (%) 46 (28.9) 12 (23.5) 58 (27.6) 

Services (%) 41 (25.8) 16 (31.4) 57 (27.1) 

Manufacture 
(%) 24 (15.1) 8 (15.7) 32 (15.2) 

Construction 
(%) 11 (6.9) 4 (7.8) 15 (7.2) 

Forestry (%) 9 (5.7) 1 (2.0) 10 (4.8) 

Health (%) 9 (5.7) 0 (0.0) 9 (4.3) 

Others (%) 19 (11.9) 10 (19.6) 29 (13.8) 

Total (%) 159 (75.7) 51 (24.3) 210 (100.0) 

 
Table 2: Descriptive statistics and Kruskal-Wallis Test 

 

Latent variable Level of manager's 
innovativeness 

Mean score 
(SD) 

Chi-Square 
(Sig.) 

INTENTION Lower 2.01 (0.81) 3.565 

  Higher 2.25 (0.92) (.059) 

ATTITUDE Lower 2.68 (0.69) 6.024 

  Higher 2.95 (0.66) (.014) 

SNORM Lower 2.23 (0.67) 6.701 

  Higher 2.51 (0.75) (.010) 

PBC  Lower 2.00 (0.72) 2.704 

  Higher 2.24 (0.85) (.100) 

DRIVERS Lower 2.75 (0.58) 9.138 

  Higher 3.01 (0.55) (.003) 

OBSTACLES Lower 2.00 (0.83) 4.583 

  Higher 1.72 (0.85) (.032) 

4.1 Results from the Measurement Model 

A PLS approach is defined by two models: the measurement model and the structural model.  As a previous step to 
the structural model analysis it is necessary to analyze the reliability and validity of the measurement model.  
 
As shown in Table 3, and following Hair et al. [27] procedure to evaluate reflective measurement models, reliability 
was evaluated by examining individual loads or simple correlations of the measures with their respective latent 

variables ( ≥ .7 were accepted).  Cronbach's alpha coefficient was used as the reliability index of the latent variables. 

Furthermore, composite reliability was computed.  The convergent validity of latent variables was evaluated by 
inspecting the average variance extracted (AVE) (> .5 were accepted). Discriminant validity of latent variables was 
verified utilizing the Fornell-Larcker criterion by examining whether the square root of the AVE of each one was over 
the correlations with the other latent variables [27].  As can be seen in Table 4, the square root of each construct´s 
AVE is greater than its highest correlation with any other construct. 
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Table 3: Cronbach’s Alpha, AVE, Composite Reliability and Factor Loadings 
 

Items All 
Lower 
innov. 

Higher 
innov. 

Behavioral intention 
(INTENTION)  

AVE .86 .85 .88 

Composite Reliability .95 .95 .96 

Cronbach's Alpha .92 .91 .93 

INTENTION1 
My firm strongly intends to incorporate e-commerce 
within the next year 

.93 .92 .95 

INTENTION2 
We have certain plans to incorporate e-commerce in 
our organization within the next year 

.94 .95 .93 

INTENTION3 
Our firm has a strong commitment to incorporating 
e-commerce within the next year 

.91 .90 .93 

Attitude toward behavior 
(ATTITUDE) 

AVE .78 .79 .72 

Composite Reliability .91 .92 .89 

Cronbach's Alpha .86 .87 .81 

ATTITUDE1 
Incorporating e-commerce in my firm within the next 
year would be good 

.87 .89 .82 

ATTITUDE2 
Incorporating e-commerce in my firm within the next 
year would be positive 

.91 .92 .87 

ATTITUDE3 
Incorporating e-commerce in my firm within the next 
year would be effective 

.86 .86 .86 

Subjective norm 
(SNORM)  

AVE .71 .72 .68 

Composite Reliability .88 .88 .86 

Cronbach's Alpha .79 .80 .77 

SNORM1 
Most people who are important to my firm think my 
firm should incorporate e-commerce within the next 
year 

.78 .78 .79 

SNORM2 
Most people who influence the behavior of my firm 
think my firm should incorporate e-commerce within 
the next year 

.86 .87 .84 

SNORM3 
People whose opinions our firm value would prefer 
our firm to incorporate e-commerce within the next 
year 

.88 .88 .84 

Perceived behavioral 
control (PBC) 

AVE .75 .71 .86 

Composite Reliability .90 .88 .95 

Cronbach's Alpha .84 .80 .93 

PBC1 
Incorporating e-commerce in my firm within the next 
year would be easy 

.89 .87 .94 

PBC2 
Incorporating e-commerce in my firm within the next 
year would be under my firm's control 

.87 .83 .94 

PBC3 
Incorporating e-commerce within the next year 
would be simple to arrange 

.85 .83 .90 

Perceived drivers 
(DRIVERS) 

AVE .60 .59 .59 

Composite Reliability .90 .90 .90 

Cronbach's Alpha .87 .86 .86 

DRIVERS1 Enhancing your distribution process .78 .76 .80 

DRIVERS2 To be seen as a more innovative company .72 .71 .74 

DRIVERS3 Performing like a large company .85 .84 .85 

DRIVERS4 Making better use of information .77 .76 .76 

DRIVERS5 Cost reductions .77 .79 .73 

DRIVERS6 Ease in reaching clients .75 .74 .71 

Perceived obstacles 
(OBSTACLES) 

AVE .72 .72 .71 

Composite Reliability .89 .89 .88 

Cronbach's Alpha .81 .81 .81 

OBSTACLES1 E-.commerce  is not secure .85 .86 .89 

OBSTACLES2 
E-commerce is not suited to our way of doing 
business 

.85 .84 .88 

OBSTACLES3 E-commerce is too complicated to implement .85 .85 .75 
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Table 4: Discriminant validity for the whole sample 
 

 
INTENTION ATTITUDE SNORM PBC DRIVERS OBSTACLES 

INTENTION .93 
     

ATTITUDE .53 .88 
    

SNORM .51 .59 .84 
   

PBC .37 .35 .43 .87 
  

DRIVERS .27 .33 .30 .13 .77 
 

OBSTACLES -.38 -.43 -.46 -.36 -.23 .85 

4.2 Results from the Structural Models  

After examining the measurement model, the relations between the constructs were addressed.  The hypotheses 
were verified by exploring path coefficients.  A bootstrapping of 150 sub-samples was computed to check the 
statistical significance of each path.  The variance explained (R-squared) of the endogenous latent variables and the 
p-values of the regression coefficients (F-test) work as indicators of the model’s explanatory power.   
 
The outcomes of multi-group analysis for the model with the groups of lower and higher level of managers/owners’ 
innovativeness are shown in Table 5.  Based on these results hypotheses H1, H2, H3, H4, and H5 are accepted 
because all the hypothesized relationships are statistically significant. 
 

Table 5: Path coefficients 
 

Path Whole 
sample 
(Sig.) 

Lower 
innov. 
(Sig.) 

Higher 
innov. 
(Sig.) 

| Lower 
innov.- 
Higher 
innov| 

Henseler’s 
p-value 
(Sig.) 

Parametric 
p value 
(Sig.) 

ATTITUDE -> INTENTION .32 (***) .29 (***) .37 (*) .09 .33 (n.s.) .59 (n.s.) 

SNORM -> INTENTION .26 (***) .26 (***) .25 (*) .01 .53 (n.s.) .95 (n.s.) 

PBC -> INTENTION    .15 (*) .21 (**) .02 (n.s.) .20 .91 (n.s.) .22 (n.s.) 

DRIVERS -> ATTITUDE .25 (***) .13 (n.s.) .58 (***) .45 .00 (***) .00 (**) 

OBSTACLES -> ATTITUDE  -.38 (***) -.46 (***) -.14 (n.s.) .32 .01 (**) .02 (*) 
   Statistical significance: * p<0.05; **p<0.01; ***p<0.001; n.s: non-significant. 

 
Finally, from Table 5 we can partially accept hypothesis H7, because statistically significant differences exist in some 
relationships between variables in our model.  Figure 2 shows the result for the model considering the whole sample.  
 

 
Statistical significance: * p<0.05; **p<0.01; ***p<0.001. 

 
Figure 2:  PLS results for the whole sample 
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4.3 Testing Model Fit  
 
First, the global fit of the model was evaluated through the Standardized Root Mean Square Residual (SRMR) 
indicator. Hu and Bentler [33] define SRMR as the root mean square discrepancy between the observed correlations 
and the model-implied correlations. SRMR can be used for evaluating the global fit of a research model in PLS and 
to avoid model misspecification [29] [64] . Henseler et al. [29] indicated that a cut-off value of 0.08 for SRMR appears 
to be more suitable in PLS. In this study, SRMR is equal to 0.064 (< 0.08) which means that the model fits the 
empirical data [27]. 
 
Moreover, the exact model fit was evaluated by a bootstrap routine for testing the statistical inference of the 
discrepancy between the empirical covariance matrix and the covariance matrix implied by the composite factor 
model. Henseler et al. [23] proposed the d_ULS (squared Euclidean distance) and d_G (geodesic distance) as the 
two different ways to compute this discrepancy. The bootstrap routine provides the confidence intervals of these 
discrepancy values. The fit criterion is that SRMR, d_UPS, and d_G associated to the saturated model from original 
sample should be less than the 95% bootstrapped quantile (HI95). In this study, SRMR (0.064) is less that HI95 of 
SRMR (0.071), d_ULS (0.949) is less that HI95 of d_ULS (1.111), and d_G (0.623) is less than HI95 of d_G (0.765), 
which means that the data fits the model well. 

5 Discussion 

This research sought to study differences in the adoption of e-commerce in SMEs associated with the level of 
managers/owners’ innovativeness and to validate the applicability of the TPB by adding some antecedents (drivers 
and obstacles) that better explain the attitude toward e-commerce adoption.  From the results based on the whole 
sample, we found that attitude emerged as the most significant predictor of adoption intention (β=.32) compared to 
the SNORM (β=.26) and PBC (β=.15).  If we analyze this situation in more detail, we find that for both more and less 
innovative managers/owners of Chilean SMEs, the attitude and SNORM constructs are significantly related to the 
intention to adopt e-commerce.  Regardless of their level of innovativeness, managers/owners who have a positive 
attitude toward e-commerce and perceive social pressure from people and other firms to adopt it report higher 
intentions to adopt e-commerce in the future. These results are consistent with previous research based on 
managers/owners of SMEs [25], [60], [77].  However, if we look at the PBC construct in more depth, we see that the 
relationships between the construct and intention are significant only for managers/owners with a lower level of 
innovativeness.  In other words, less innovative managers/owners perceive that there are personal and situational 
impediments to adopting e-commerce.  In contrast, more innovative managers/owners do not perceive any 
impediments to adopting the technology.  This may be an explanation for the inconclusive results found in previous 
studies regarding the applicability of the PBC construct as a predictor of e-commerce adoption.  Personality traits, 
such as innovativeness, may play an important role in explaining when PBC performs as a significant antecedent of 
the intention to adopt e-commerce.  
 
The results also indicate that favorable evaluations (drivers) positively impact the attitude towards the adoption of e-
commerce while unfavorable evaluations (obstacles) negatively influence the attitude toward the adoption behavior.  
As we foresaw, both statements were found to be true and, more important, we detected interesting results.  Drivers 
are significant predictors of attitude for more innovative managers/owners while obstacles are significant predictors 
of attitude for less innovative managers/owners.  Particularly, managers/owners with a high level of innovativeness 
consider that e-commerce makes firms be seen as more innovative, enhances the distribution process, uses 
information better, and makes an SME perform like a large company.  Conversely, managers/owners with a low level 
of innovativeness consider that e-commerce is not secure, is not suited to the way the company does business and 
is too complicated to implement.  In other words, they only see unfavorable outcomes of the adoption of e-commerce 
which negatively influence their attitude toward it.  Less innovative managers/owners do not take into account the 
drivers of e-commerce adoption and more innovative managers/owners do not take into account the obstacles of e-
commerce adoption.  
 
These novel findings have important practical implications.  Chilean government has launched the 2020 Digital 
Agenda which incorporates important actions to enhance country´s digital development and reduce the digital divide.  
Some of these initiatives point to improve digital government, connectivity, and digital economy [15].  Particularly, the 
government plans to deploy a series of initiatives to foster Chilean digital economy through programs for SMEs 
facilitating the adoption of e-commerce.  For instance, strategies associated with technical support for business 
process innovation, digital marketing, online sales, and web page design. In addition, the 2020 Digital Agenda 
includes the development of electronic means of payment to support small businesses and facilitate secure payment 
[15]. However, the results of this study shows that there are other strategies that should be taken into account in 
order to promote e-commerce among SMEs.  First, our results show that innovation is an important personality trait 
that may boost e-commerce.  Government could include some programs to help determining personality traits of 
managers/owners of SMEs and reinforce some beliefs about the importance of drivers of e-commerce for less 
innovative managers.  
 
Second, Chilean government could focus on specific training programs to help in changing beliefs of less innovative 
managers of SMEs.  Kessy and Temu [39] examined the positive impact of training in changing behavior and 
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characteristics of business and owners of small companies.  On a similar line, Barrera [7] found that very small 
businesses in Chile that have financed training adopt more internet and e-commerce related activities than their 
counterparts who have not been subject to training.  Lawson et al. [44] indicated that the lack of education and IT 
specific knowledge is an important barrier to incorporate e-commerce in organizations.  Going further, Nasri and 
Iskandar [61] proposed a competency model in e-commerce training for small businesses.  These initiatives could be 
added to the 2020 Chilean Digital Agenda since the incorporation of e-commerce not only puts into place new 
technology, it also involves changes in the way business is done.  
 
Third, practitioners should consider e-commerce barriers and develop some actions to overcome them.  One of the 
most significant constraints cited in the literature [22], [63], and also found in this study, is security.  The perception 
that e-commerce is not secure is an important impediment that influences the attitude toward using e-commerce.  
Therefore, practitioners should focus on, among other measures, choosing a secure e-commerce platform, 
improving the authentication process, providing policies for strong passwords and login rules, and arranging security 
training for their employees. 
 
Four, government training programs could also focus on increasing self-efficacy of managers/owners of SMEs. Self-
efficacy is defined as a personal judgement of how well one can execute courses of action required to deal with 
prospective situations [6]. It is known that to be able to innovate, for example to adopt new technology, requires a 
high degree of self-efficacy [70].  In fact, there is evidence of the importance of creativity self-efficacy judgments in 
workplace innovation [10].  Mathisen and Bronnick [51] stated that what a person is capable of doing is dictated by 
the observation he or she does about the behaviors of other people and the appraisal of the consequences of that 
behaviors.  The experience of mastering a task is the most important factor determining a person's self-efficacy. 
Success raises self-efficacy, while failure lowers it. As an additional strategy, government could put together a 
database with previous successful experiences of managers/owners of SMEs who have already adopted e-
commerce. 
 
From a theoretical standpoint, there are several important implications.  First, we found that drivers and obstacles 
make up the positive or negative attitude toward adopting e-commerce.  Previous studies concerning SMEs in 
developing countries have focused on identifying these drivers and obstacles and determining a factor structure of 
their underlying components [13], [38].  Further studies based on the TPB have included other antecedents of 
attitude when explaining the intention to use e-commerce-related technologies.  Perceived risk, lifestyle, trusting the 
buyer and the website, and perceived fit are some of them [35], [71], [96].  Moreover, we remarked that attitude is the 
strongest predictor of the intention to use e-commerce and even duplicates the significance level of the PBC 
construct (0.32 vs. 0.15, p<0.001 and p<0.05 respectively).  Future research could validate these findings and 
consider drivers and barriers as predictors of attitude toward e-commerce adoption. Second, even though previous 
research has discarded PBC as a significant factor that influences the intention to use e-commerce [25], [60], in this 
current study we saw that the inclusion of PBC explains the TPB model better.  Further, we noticed a significant 
impact of this construct when considering managers/owners’ innovativeness as a categorical moderator of the 
relationship.  For managers/owners with a low level of innovativeness, PBC is a key predictor of intention.  Third, 
innovativeness emerged as a significant moderator of the TPB model’s hypothesized relationships.  This is an 
important addition to the model and validates the findings of Borrero et al. [8] in a different context.  Therefore, this 
study extends our knowledge by adding innovativeness as a relevant moderator to add to those of gender, age, 
voluntariness and experience, which are usually considered in the UTAUT and UTAUT2 models [91], [92].  Finally, 
we found that obstacles are more important than drivers (0.38 vs 0.25,   p<0.001) when managers/owners evaluate 
the possible use of e-commerce.  Future research could focus on investigating the reasons for this finding. 

6 Conclusions  

This paper studied the differences in the adoption of e-commerce in SMEs associated with the level of 
managers/owners’ innovativeness. It extended the Theory of Planned Behavior by including drivers and obstacles as 
antecedents of the attitude to adopt e-commerce. Data was collected from managers/owners of SME in a developing 
country by means of a questionnaire. A Partial Least Squares multi-group test was employed to validate the 
hypotheses. It is concluded that this well-known theory certainly explains the adoption of e-commerce among 
Chilean managers/owners of SMEs; significant relationship exists between attitude, subjective norm, and perceived 
behavioral control and intention to use e-commerce. Particularly, attitude turned out to be the strongest predictor of 
the intension to adopt e-commerce.  As it was presumed, drivers and obstacles predict the attitude toward using e-
commerce; drivers impact positively and obstacles impact negatively the behavior in question. When analyzing these 
relationships based on the level of managers/owners’ innovativeness, we found that drivers are significant predictors 
of the attitude for more innovative managers/owners while obstacles are significant predictors of the attitude for less 
innovative managers/owners. We highlight that this research is the first to apply the TPB in a multi-group analysis in 
Chile which includes innovativeness as an important personality trait to be considered when SMEs think about 
implementing e-commerce. 
 
These results are similar to previous research based on the TPB model and perceptions of managers/owners of 
SMEs ([25], [60], [77]).  Irrespective of their level of innovativeness, attitude and subjective norm are good predictors 
of e-commerce adoption. However, perceived behavioral control is significant only for less innovative 
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managers/owners.  Innovativeness may explain why the TPB’s perceived behavioral control construct has shown 
inconsistent results in the literature.  Moreover, innovativeness may be negatively correlated with uncertainty 
avoidance [31].  As Ramirez-Correa et al. [74] pointed out, having a culture with a high uncertainty avoidance may 
explain Chilean online consumer behavior.  Similarly, the uncertainty avoidance dimension may affect the 
innovativeness of the decision makers of SMEs.  This then may influence their intention to participate in e-commerce.  
Thus, we provide new insights for both SMEs and researchers.  Finally, we highlight that this research is the first to 
apply the TPB in a multi-group analysis in Chile which includes innovativeness as an important personality trait to be 
considered when SMEs think about implementing e-commerce. 
 
Important practical and theoretical implications can be derived from this study. In order to encourage 
managers/owners of SMEs to implement e-commerce and take advantage of its benefits, one should change their 
attitudes and underline the social referents that influence the adoption decision.  Government should promote 
programs to help determining personality traits of managers/owners of SMEs and reinforce beliefs about the 
importance of drivers of e-commerce. Training programs and the creation of database with previous experiences 
about e-commerce adoption could help to increase managers/owners´ perceived self-efficacy, which, in turn, would 
boost innovation.  From a theoretical point of view, this study has contributed to generate a more comprehensive 
research model that includes drivers and obstacles that cause positive or negative attitudes toward adopting e-
commerce and that considers innovativeness as an important categorical moderator to better understand the role of 
the perceived behavioral control construct. 
 
Even though we followed a rigorous research methodology, this research is not without limitations.  The number of 
managers/owners with low and high levels of innovativeness is not balanced.  The first group is 75.7% of the sample 
while the second is 24.3%.  In addition, SMEs may be more or less inclined to adopt e-commerce depending on the 
stage of the innovation process they are at [81].  SMEs at an early stage may be less disposed to start e-commerce.  
On the other hand, SMEs at a later point in the innovation curve may be more prepared to implement e-commerce.  
Yet, we did not collect this information in the survey.  Finally, we can mention that even though the sample size of 
this study is small, it represents almost all of the industry sectors in Chile.  Our sample is mostly comprised of SMEs 
in the commerce (27.6%), services (27.1%), and manufacturing (15.2%) sectors.  According to the Longitudinal 
Survey of Enterprises [56], SMEs in Chile are mainly in the commerce, services, and manufacturing segments. 
 
Future research should focus on validating the role of innovativeness in the assessment of e-commerce adoption by 
mangers/owners of SMEs in other contexts.  Since Chile shares some cultural characteristics with other Latin 
American countries, it is expected that the results of this study may help other developing countries to determine 
salient beliefs toward e-commerce adoption. In a similar line of inquire, future studies could focus on knowing 
managers/owners´ characteristics/personality traits and on comparing strategies and good practices between 
companies that have and have not adopted e-commerce. In addition, future investigation could validate the research 
model and consider other moderators associated with personality traits, such as the optimism construct proposed in 
the Technology Readiness Index [68], [69].  Moreover, the proposed research model could be validated using other 
technologies that may facilitate SMEs in their way of doing businesses. Examples of this are cloud platforms and the 
Internet of Things which, along with e-commerce, will be the leading digital transformations in Latin America in the 
years to come [37].  Finally, a longitudinal study may be conducted in order to verify whether SMEs adopted e-
commerce. 
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