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Abstract
Purpose – The purpose of this study is to examine the dimensions of entrepreneurial orientation (EO),
knowledge management process (KMP) and dynamic capability (DC) toward the adoption of electronic
commerce (e-commerce) of small andmedium enterprises (SMEs) in North Sumatera.

Design/methodology/approach – This study used a quantitative methodology using Smart PLS of
structural equation model. A survey is done by distributing the questionnaires to the respondents (owner-
managers) of SMEs across sectors. Using a convenient sampling technique, 131 respondents were selected.
Using a cross-sectional survey design, 11 hypotheses were tested.

Findings – It is found that both innovativeness and proactiveness of EO have a significant relationship
with e-commerce adoption (EA), while the risk-taking of EO is found as insignificant. Both risk-taking and
proactiveness of EO are significantly related to KMP, but innovation of EO is found to be insignificant.
Moreover, KMP significantly mediates the relationship between risk-taking and proactiveness of EO and EA,
while KMP insignificantly mediates the relationship between innovativeness of EO and EA. Finally, it is
found that DC has a significant relationship in EA.

Originality/value – By using the resource based-theory, the study on the decision of EA by SMEs is
conducted which focuses on a number of internal and external factors influencing the adoption decision. This
differs from other studies using theories of the technological, organizational and environmental, theory of
acceptance and use of technology, theory of planned behavior, theory of reasoned action and others which
emphasized on the implementation and usage of EA.
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RBT = resources-based theory;
GDP = gross domestic product; and
TOE = technological, organizational and environmental.

1. Introduction
In today’s business environment, many companies are seeking to be competitive through the
adoption of information technology (IT) (Martínez-Caro and Gabriel Cegarra-Navarro, 2010);
this includes various countries that have been transformed into IT-enabled services
(Chatterjee and Kar, 2018). With the emergence of the internet, e-business/electronic
commerce (e-commerce) is now a crucial tool for companies, in helping the business
operations to be more efficient and in gaining competitive advantages. Almost every
company has their own email and other social networks via internet connections (Pieter van
Donk, 2008).

E-commerce for small and medium enterprises (SMEs) has increasingly become an
important platform and plays a unique role by providing transactions without physical
presence or expand its geographical reach, respond competitive pressure and lower the
operational costs (Martin and Matlay, 2003; Beck et al., 2005; Wymer and Regan, 2005).
Customers now can purchase the products at home or office, installing major changes in
business orientations. All information on the products’ details is disseminated and can be
traced through computer monitors. However, although the growth of adoption of
e-commerce is increasing, there are some issues why some SMEs are reluctant to adopt the
e-commerce (Fomin et al., 2005; Pratt, 2002). An example is in the USA, only 40% of SMEs
sell their products and services on the internet (Weiss, 2004). This indicates that not all firms
have an established or well-presented website, while the owner-managers have other
difficulties in running the business (Abebe, 2014).

Meanwhile in Indonesia, the number of users of e-commerce is tremendously increasing
which is estimated to contribute to the economic growth with a market value approximately
US$150bn (Das et al., 2016). Countries with a rapid pace of technology advancement will
reap economic benefits in the long run (Lestari, 2019), while Indonesian internet users are
among the world’s most active users; despite the weak ICT infrastructure and low internet
penetration, somehow, these users are tech savvy (Das et al., 2016). Moreover, SMEs in
developing countries face challenges which are entirely different from those in developed
countries and differs greatly in adopting and benefiting from e-commerce (Tan et al., 2007)
because the subject of e-commerce adoption (EA) for SMEs only gained attention in the
academic institutions. Likewise, studies associated with EA still become a threat rather than
opportunity when applied to SMEs in the developing countries.

SMEs in North Sumatera are actively involved in e-commerce. This province is among
the largest provinces in Indonesia with its capital of province; Medan city is the third largest
city in Indonesia with a population of 14 million people. This province has huge economical
potential including its SMEs’ contribution to gross domestic product (GDP) (the fifth highest
in Indonesia) with a total of 2,288,303 units of SMEs. Meanwhile, with regards the data on
adoption of e-commerce, based on a report of McKinsey Global Institute Report (2018), it is
mentioned that one-third of the total number of SMEs in Indonesia or 36% are still adopting
offline dealings and 37% have the ability to use basic online computers and accesses. Then,
18% of the SMEs have the ability of using medium online platforms such as web and social
media, while 9% of them are able to do e-commerce. In fact, the income growth will be
increased between 23% and 80%when they adopt the e-commerce in their businesses.

There are a number of barriers and potentials that had been explored extensively of EA
by SMEs (Jahanshahi et al., 2013; Savrul et al., 2014; Ghobakhloo and Tang, 2013;
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Johnston et al., 2007; Martin and Matlay, 2003; Wymer and Regan, 2005; Grandon and
Pearson, 2004a, 2004b; Bianchi and Bivona, 2002; Webb, 2002). Among others, a study by
Jahanshahi et al. (2013) found the primary barriers faced by SMEs in three developing
countries (Iran, Malaysia and India) when adopting e-commerce such as security and
privacy issues; lack of knowledge and understanding about e-commerce; and high
maintenance costs, while Cragg et al. (2011) found low organizational readiness as an
antecedent to EA among SMEs in Portugal. Besides that, drawbacks must be considered
including unsolicited e-mail, high user service costs and a lack of protection and privacy
(Lee, 2001; Watson et al., 1998; Zhang and von Dran, 2001). Other factors also had been
explored (Wymer and Regan, 2005; Houghton and Winklhofer, 2004; Matlay, 2004) but did
not include factors such as entrepreneurial orientation (EO), knowledge management (KM)
and dynamic learning as proposed in this study.

A popular theory of EA is technological, organizational and environmental (TOE) (Zhu
and Kraemer, 2005; Ghobakhloo et al., 2011; Awa et al., 2015; Kraemer et al., 2006; Tornatzky
et al., 1990) beside few other theories such as the theory of planned behavior (TPB) (Ajzen,
1991), the technology acceptance model (TAM) (Davis, 1989), the theory of reasoned action
(TRA) (Ajzen and Fishbein, 1980), the diffusion of technology theory (Rogers, 1995), the
unified theory of acceptance and use of technology (UTAUT) (Venkatesh et al., 2003;
Anderson and Schwager, 2003), actor-network theory (Tatnall and Burgess, 2004) and
contingency theory. Some of these focus on either individual or organizational level of
adoption.

This study is not using particularly TOE theory because it does not include other steps of
EA such as implementation and usage (Intan Salwani et al., 2009; Zhu et al., 2003; Zhu, 2004;
Awa et al., 2015), which are ideal examinations related to e-commerce. Moreover, some research
in EA has examined a number of internal and external factors influencing the adoption
decision in SMEs (Grandon and Pearson, 2004a, 2004b; Sutanonpaiboon and Pearson, 2006;
Loane, 2006; Saffu et al., 2008). Therefore, this study is justified to use the resource-based theory
(RBT) by using internal resources to assess any decision to achieve better performance, in this
case a good decision to adopt e-commerce. The resources include EO, KM and dynamic
capability (DC) that are believed to be key elements to influence the decision to adopt e-
commerce, which then expectedly will gain better performance.

This study aims to examine empirically the relationship between EO, KM and DCs
toward EA; then the study investigates the effect of mediating variable of KM on the
relationship between EO and EA using cross-sectional data collected from the SMEs across
the various sectors in North Sumatera, Indonesia. The EO of this study tested the three
dimensions of it, to verify KM and EA which would be different than other studies.
Moreover, the results of this study can be used as a reference that could give a new insight
for the practitioners, policymakers, academicians and owner-managers on the importance of
EO, KM and DCs which are considered as the major factors for EA by SMEs.

2. Literature review
2.1 Electronic commerce adoption
E-commerce refers to the activities of purchasing and selling products or services through
computer networks of internet connections (Turban et al., 2010; Kalakota and Whinston,
1997) which nowadays are extended to a social media network via its mobility features
(Shemi and Procter, 2018). For the SMEs, e-commerce is a fundamental strategy to be used to
enter global markets (Marcelo et al., 2014); however, its advantage is limited to the majority
of companies (Alyoubi, 2015; Savrul et al., 2014). Meanwhile, every SME could have more
efficiency in production and logistics, as the movement of goods is delivered without any
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physical transactions (Santarelli and D’Altri, 2003; Lohrke et al., 2006), improved
convenience for end-users, enhanced business process flow and increased flexibility in
dealing with suppliers (Afshar Jahanshahi et al., 2011; Fenech and O’Cass, 2001; Khatibi
et al., 2003; Magutu et al., 2011). There are studies which considered the benefits and
rewards of EA in SMEs (Stockdale and Standing, 2004; Raymond et al., 2005).

Moreover, the adoption of e-commerce is to develop and achieve the organizational goals
for short- and long-term benefit or in other words to achieve highly competitive advantages
and growth opportunities. Since the development of SMEs is increasing, thus the scope of
exploiting potentials through adoption of e-commerce is widely open, while at the same time
they could expand to the unlimited connections. The role of the owner managers in any EA
among SMEs has been described as the significant determinant of EA decisions
(Ghobakhloo and Tang, 2013) besides other factors such as the knowledge of owners/
managers and the readiness of trading partners to adopt e-commerce systems such as
infrastructure, network and online transactions (Savrul et al., 2014).

According to Al-Bakri and Katsioloudes (2015), the e-commerce system consists of two
parts; the first is covering the promotion and advertisement of products/services and the
electronic delivery of goods. This includes business intelligence functions which involves
attracting potential clients both domestic and abroad and gathering competitor or market
intelligence (Quelch and Klein, 1996; Bianchi and Bivona, 2002; Houghton and Winklhofer,
2004). The second is a much more advanced level of managerial role that is covering local
and global payment and delivery. This includes maintaining and developing relationships
with clients, channel partner, suppliers and network partners (Coltman et al., 2001; Loane,
2006; Auger, 2005).

Although SMEs using e-commerce are still lagging behind the larger firms (Rahayu and
Day, 2017), e-commerce is dedicated to create employment and fostering regional growth
and innovation (Jones and Beynon, 2011), thereby having a positive effect on the economic
status of their countries (Shemi and Procter, 2018; Ghobakhloo et al., 2011). Moreover, the
adoption of e-commerce by SMEs enables them to pursue a global strategy to target a
broader customer base (Mehta and Shah, 2001; Moodley, 2003; Beck et al., 2005), address
environmental and competitive pressures in their industries (Wymer and Regan, 2005;
Grandon and Pearson, 2004a, 2004b) and take advantage of significant cost savings
associated with implementing such a technology (Raymond et al., 2005; Riemenschneider
et al., 2003; Santarelli and D’Altri, 2003).

There are studies on EA in SMEs that focus on factors that influence the adoption and
non-adoption decision (Riemenschneider et al., 2003; Grandon and Pearson, 2004a, 2004b;
Matlay, 2004; Fomin et al., 2005; Wymer and Regan, 2005). For example, a study by Grandon
and Pearson (2004a) found that organizational readiness, external pressure and perceived
ease of use significantly affect EA. Other studies summarized EA based on the technological
dimensions (Kurnia et al., 2015), neglecting other relevant factors such as EO, KM and DC.

2.2 Entrepreneurial orientation
As been developed by Miller (1983) and later redefined by Covin and Slevin (1989), EO
popularly consists of risk-taking, innovativeness and proactiveness components that can be
used as antecedent in finding and exploiting new opportunities such as e-commerce.

EO is a strategic initiative of an organization and relates to basic policies and practices
for the development of entrepreneurial actions that help attain competitive advantage
(Martens et al., 2018). Conceptually, EO is used by the firms toward entrepreneurship
development that will help to find new opportunities and allow to take optimal level of
benefits from it (Anderson et al., 2015). There are three dimensions of EO; proactiveness,
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risk-taking and innovativeness (Covin and Slevin, 1991; Zahra, 1991; Jiang et al., 2019).
Innovativeness refers to the willingness to encourage innovation and experimentation in the
introduction of new products or services and novelty, technological leadership and R&D in
the development of new processes (Lumpkin and Dess, 2001; Kamal et al., 2016); risk-taking
refers to entrepreneurs’ willingness to engage in measured business-related risks
(Brockhaus, 1980; Kreiser et al., 2002); finally, proactiveness refers to the forward-looking
and opportunity-seeking perspectives involving new products or services ahead of the
market and acting in the anticipation of potential demand to generate change and shape the
environment (Lumpkin and Dess, 2001).

Managers of SMEs that have high EO generally tend to explore new processes and
technology for creating products/services to their customers (Lumpkin and Dess, 1996;
Avlonitis and Salavou, 2007). Abebe (2014) mentioned that entrepreneurially oriented small
business managers are more likely to take advantage of e-commerce technology than their
counterparts because they are more inclined to take perceived “risks” in adopting new
technology or processes. Gupta et al. (2016) asserted that SMEs’ owner-managers became
open-minded and already went further to be a risk-taker, innovative and proactive after
taking steps to adopt e-commerce or new technologies (Gupta et al., 2016). Accordingly, the
following hypotheses are proposed:

H1a. Innovation of entrepreneurial orientation is related to electronic commerce
adoption.

H1b. Risk-taking of entrepreneurial orientation is related to electronic commerce
adoption.

H1c. Proactiveness of entrepreneurial orientation is related to electronic commerce
adoption.

When understanding about the KM topic, it may relate to only KM, knowledge management
process (KMP) and KM enablers. Ramadan et al. (2017) define KM as the management
processes and activities that an organization practices to improve the effectiveness of
generating, creating and sustaining organizational intellectual assets. KM enablers include
factors like culture, leadership and intellectual capital that enable KM processes (Iqbal and
Malik, 2019; Obeidat et al., 2017). A recent study by Latif et al. (2020) considered two
enablers of KM, namely, EO and knowledge-oriented leadership. On the other hand, KM
processes include knowledge acquisition, application and sharing that foster sustainable
competitive advantage (Lin and Lee, 2005; Torres et al., 2018). For this study, it focuses on
using the KMP that is assumed to be related to EO which is also one of the components of
KM enablers.

One of the EO components is innovativeness that is useful to support new ideas and
novelty, which is further able to increase the enhancement in developing new products or
processes (Lumpkin and Dess, 1996; Li et al., 2009; Kamal et al., 2016). In other words, the
development of new products and process needs extensive and intensive knowledge
activities. The firms with EO tend to depend on employees’ knowledge and skills as key
inputs in the knowledge process (Lumpkin and Dess, 1996). This indicates that the firms
with EO tend to focus attention and efforts toward KM.

EO is assessed as a predictor of a limited number of KM processes such as knowledge
utilization (Wach et al., 2018; Adam et al., 2018a, 2018b), knowledge sharing (Hormiga et al.,
2017) and knowledge creation (Jiang et al., 2019). There are studies that found a significant
impact of EO on KM processes such as studies by Latif et al. (2020) and Gupta and Moesel
(2007) which are in line with the findings of Stuetzer et al. (2018), who found that
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management initiatives like experimentation and risk-taking, which are ingredients of EO,
affect how knowledge is created and shared. In fact, an organization’s system that
encourages risk-taking and experimentation would support learning and dissemination of
information (Mile, 2012). With these arguments, the proposed hypotheses are:

H2a. Innovation of entrepreneurial orientation is positively related to knowledge
management process.

H2b. Risk-taking of entrepreneurial orientation is positively related to knowledge
management process.

H2c. Proactiveness of entrepreneurial orientation is positively related to knowledge
management process.

2.3 Knowledge management process
KM (knowledge acquisition and knowledge dissemination) in an organization significantly
influences the electronic system in a business implementation (Yeh et al., 2012). Theodosiou
and Katsikea (2012) asserted that when the organization encourages the acquisition and
distribution of knowledge, the intensity of electronic system adoption is greater, and Yee-
Loong Chong et al. (2014) found that KM has a significant effect on the decision to adopt
electronic systems by Malaysian SMEs. However, in some cases, the organizations are
aware of KM and its benefits but the levels of implementation and awareness were not
optimal (Siong Choy et al., 2006; Pandey et al., 2013), especially when no support or initiative
is available from the government to emphasize on this matter.

KM is used to be a prominent concept and is an antecedent related to the innovation
creation (Nonaka and Takeuchi, 1995; Darroch andMcNaughton, 2002). Many organizations
are initiating to launch KM to have dynamic effects among the members. Additionally,
recent studies stressed that in a context of rapid technological innovation, firms consider
organizational capabilities through knowledge accumulation, combination and
dissemination (Grant, 1996). To have an efficient KMP, there are important components for
new technology adoption such as knowledge acquisition, application and sharing (Lin and
Lee, 2005). The goal of the KM processes is to make an organization aware of its knowledge
at the individual and collective levels and utilize that knowledge to shape itself and make its
business process efficient and effective (Azan et al., 2017).

Lin and Lee (2005) defined the three components of KM process: knowledge acquisition
refers to the business processes that use existing knowledge and capture new knowledge;
knowledge application refers to the business processes through which effective storage and
retrieval mechanisms enable a firm to access knowledge easily; and knowledge sharing
refers to the business processes that distribute knowledge among all individuals
participating in process activities. Many studies found the relationship between knowledge
acquisition, knowledge application, knowledge sharing and e-commerce systems adoption
(Drucker, 1993; Caloghirou et al., 2004; Al-Emran et al., 2018; Lee and Choi, 2003; Gilbert and
Cordey-Hayes, 1996; Sveiby, 1997; Johannessen et al., 1999; Yee-Loong Chong et al., 2014).
Accordingly, the following hypothesis is posited:

H3a. Knowledgemanagement is related to electronic commerce adoption.

KMP expectedly could be a leverage point in organizations through EO toward a good
decision of EA. There are studies that significantly found KMP as a mediating factor in the
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relationship between EO and EA (Adam et al., 2018a, 2018b; Madhoushi et al., 2011); thus,
the proposed hypotheses are:

H3b. The relationship of innovativeness (EO) and electronic commerce adoption is
mediated by knowledge management process.

H3c. The relationship of risk-taking (EO) and electronic commerce adoption is mediated
by knowledge management process.

H3d. The relationship of proactiveness (EO) and electronic commerce adoption is
mediated by knowledge management process.

2.4 Dynamic capability
DCs refer to the higher-level competences that determine the firm’s ability to identify new
opportunities, integrate, build and reconfigure internal and external resources to address,
and possibly shape, rapidly changing business environments (Teece, 2007, 2010; Teece et al.,
1990, 1997), used as vital for keeping competitive advantage of the firms (Wheeler, 2002)
that can be used as another antecedent to the EA. In fact, DCs have grown in importance
with the existence of e-commerce that leads to greater specialization and more rapid
competitive responses.

DCs theory has been applied in the e-business field (Wu and Hisa, 2008). Rindova and
Koha (2001) used the DCs to examine how the organizational form, function and competitive
advantage of e-business dynamically coevolves, while Daniel and Wilson (2003) revealed
that DCs are necessary for such e-business transformation including e-commerce.

Moreover, DCs by virtue of a firm’s people or material resources (Eisenhardt and Martin,
2000; Teece et al., 1997; Zollo andWinter, 2002) are essential in implementing innovations in
an effective and efficient process and more in updating, integrating and reconfiguring a
firm’s existing operational capabilities and resources (Helfat et al., 2009; Helfat and Peteraf,
2003; Helfat and Winter, 2011), including in decision of adopting e-commerce. Specifically,
innovation alone is insufficient for generating success without the DCs of a firm to
purposefully create, extend or modify its resource base (Lin et al., 2016; Cui and Pan, 2015).

Moreover, DCs are related to the resource-based view of the firm (Wernerfelt, 1984) that
emphasizes on a collection of specific physical, human and organizational assets which aim
to create competitive advantage (Prahalad and Hamel, 1990; Barney, 1991; Grant, 1996).
Meanwhile, RBV has proved to be a useful paradigm with which to explore the information
system domain (Jarvenpaa and Leidner, 1998; Pereira, 1999; Zhang and Lado, 2001), in this
case e-commerce. Specifically, Duhan et al. (2001) and Caldeira and Ward (2003) mentioned
that RBV is useful in examining IS use in the context of SMEs. Moreover, if the DCs are
combined with a good strategy (Rumelt, 2011), they enable the enterprises to have potentials
in positioning their products and targeting the right markets (Lin et al., 2016) and enhancing
entrepreneurial competences (Pitelis and Teece, 2009).

The DCs framework provides a sensible approach to analyze the e-commerce initiatives.
Daniel and Wilson (2003) asserted that DCs are critical for businesses operating through
e-business models. The DCs which are explored through innovative and integrative
capabilities can be used or have an influence in the context of e-business transformation
(Teece, 2007; Daniel and Wilson, 2003; Wu and Hisa, 2008; Rindova and Koha, 2001). It is
believed that DCwill enhance EA decision; thus, the proposed hypothesis is (Figure 1):

H4. Dynamic capability is related to electronic commerce adoption.
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3. Methodology
This study used a quantitative methodology using SmartPLS of the structural equation
model (SEM) which is a tool that uses a component-based estimate approach (Hwang and
Takane, 2014). SmartPLS has gained popularity among academics, as it can analyze various
types of data, is user-friendly, has advanced features and does not require many
assumptions, such as normality and a large sample size (Wong, 2013; Yi and Hwang, 2003).
An outer model analysis is applied to verify that the proposed construct is valid and reliable,
which can be assessed by the following indicators: convergent validity, discriminant
validity and uni-dimensionality. This paper uses cross-loading to examine the discriminant
validity. The convergent validity is measured by using the average variance extracted
(AVE). To examine the internal consistency, this study uses Cronbach’s alpha and
composite reliability. The inner model assessment is performed to ensure that the structural
model is robust and appropriate. The evaluation of the inner model can be performed, one of
them using goodness of fit index.

Using cross-sectional survey design, 11 hypotheses are tested. The six variables were
selected on the basis of the literature review. A five-point Likert-type scale 1 (strongly
disagree) to 5 (strongly agree) was used to measure the constructs of the used variables.
A total of 23 items were constructed on the basis of extensive literature review to grasp
the perception of participants (owner-managers) about the EO, DCs and EA which is
mediated by KM of SMEs in North Sumatera, Indonesia. When referred to the SMEs’
characteristics, the owner plays the role of the manager. Using a convenient sampling
technique, there were 131 respondents who responded to the given questionnaires. This
sampling technique is convenient and common for use, as there are various studies on
SMEs using it such as Hossain et al. (2018), Newman and Sheikh (2014), Khalique et al.
(2011), Aisyah et al. (2017), Masocha and Fatoki (2018), Lamptey et al. (2017), Lo and
Ramayah (2011), Reynolds and Lancaster (2006), Sane (2019), Adel et al. (2020) and Mittal
(2016). This type of technique is applicable when members of the target population meet
certain practical criteria such as easy accessibility and availability at a given time
(Dörnyei, 2007), which also referred to the researching subjects of the population that are
easily accessible to the researcher (Given, 2008). A reason of easy accessibility was
considered because of the uncontrolled or uncoordinated SMEs that are scattered in the
province. Thus, 131 respondents are selected as the sample from SME’s population
of 86,608 (involved and used e-commerce in its business transactions and had a number
of employees between 5 and 99 people SMEs) in North Sumatera. This data (number of
population) is obtained from the Regional Office for Ministry of Cooperatives and SMEs
in North Sumatera.

Figure 1.
Conceptual
framework
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Different authors have given different guidelines pertaining to the determination of sample size.
Stevens (1996, p. 72) recommends that, for “a social science research, about 15 participants per
predictor are needed for a reliable equation”. Green (1991) and Tabachnick and Fidell (2007,
p.123) suggested a formula for calculating sample size requirements, that is, N > 50 þ 8 m
(where m = number of independent variables). This study has five independent variables, so it
needs at least 90 respondents. If one is to follow Steven’s recommendation of 15 participants,
then it, multiplied by 6 independent variables, equals to 90 participants. As a result, based on
the three authors’ recommendations, a selection of 131 Indonesian SMEs as the sample size
would be acceptable for this research and attaining the rule of thumb criteria.

3.1 Instruments development and justifications
The measurement of the variables is based on the conceptual and theoretical framework
operationalized in the studies. Although there are variety of range scales; five, six or seven
points, Gwinner (2006) stated that five- and six-point Likert scales are prefered to do such
market research. Most of the questionnaire items were extracted and adapted from selected
authors as listed in Table 1.

4. Findings
4.1 Descriptive analysis
Below is the demographic profile of respondents:

As depicted in Table 2, a majority of 53.4% of respondents are male, and 46.6% are
female. It is indicated that the owner-managers of SMEs in North Sumatera are still an area
dominated by male. Meanwhile, a majority of 81% are owner-managers with age 31 to
above 50 years old. Many of the owner-managers are aware of the effect and concern of the
government and its agencies and the importance of education; that is why 51.9% of
the respondents have attended undergraduate program and even some of them with 13%
have attended postgraduate program. It is good to find out that the majority of 39.7% of the
SMEs are from the retail sector. It is assumed that the likelihood of owner-managers to this
sector are because of the low risk in selling its products comparatively, for example to the
agricultural sector that represents only 13%. Finally, the majority of the 51.9% are the
owner-managers with 6–10 years of experience in business which points out that they knew
well the conditions of business environment.

4.2 Outer model evaluation (measurement model): validity and reliability tests
Convergent validity is a part of the measurement model which in SEM-PLS is usually called
the outer model, while in covariance-based SEM, it is called confirmatory factor analysis
(CFA) (Hair et al., 2012). There are two criteria to assess whether the outer model meets the
requirements of convergent validity for reflective constructs, namely:

(1) loading must be above 0.7; and
(2) significant p-value (< 0.05) (Hair et al., 2012).

But in some cases, loading conditions that often go above 0.7 are often not met, especially for
newly developed questionnaires. Therefore, loading between 0.40 and 0.70 must be
considered to be maintained (Hair et al., 2012).

Indicators which are loading below 0.40 must be removed from the model. But for
indicators with loading between 0.40 and 0.70, we should analyze the impact of the decision
to remove the indicator on average variance extracted (AVE) and composite reliability.
We can delete the indicator by loading between 0.40 and 0.70 if the indicator can increase the
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AVE and composite reliability above the limit (threshold) (Hair et al., 2012). The AVE cut-off
value is 0.50 and composite reliability is 0.7. Another consideration in removing indicators is
their impact on the content validity of the construct. Indicators with a small loading are
sometimes retained because they have a contribution to the validity of the construct content
(Hair et al., 2012). Table 3 and Figure 2 present loading values for each indicator.

Based on the validity test of loading factors in Table 3, all loading values are more than
0.7, which means they met the validity requirements based on the loading value. Then the
validity test of AVE all with values more than 0.5 are presented in Table 4, which means
they met the validity requirements based on AVE.

Furthermore, reliability testing is based on composite reliability (CR) values which must
be above 0.7 (Hair et al., 2012). As depicted in Table 5, all CR values are more than 0.7, which
means they met the reliability requirements based on CR.

Then the discriminant validity test is performed using the Fornell-Larcker approach as
presented in Table 6. In this discriminant validity test, the AVE square root value of a latent
variable is compared with the correlation value between the latent variable and other latent
variables. It is known that the AVE square root value of each latent variable is greater than
the correlation value between the latent variable and other latent variables. So it was
concluded that it had fulfilled the discriminant validity requirements.

4.3 Significance test of direct effect
Table 7 presents the results of the path coefficient and significance test of direct effects.

Based on Table 7, the results obtained are:

Table 2.
Demographic data

(N = 131)

Respondents profile Frequency (%)

Industry Category
Retail 52 39.7
Manufacturing 44 33.6
Agriculture 17 13
Services 18 13.7

Gender
Male 70 53.4
Female 61 46.6

Age of owner-managers
(21–30 years) 25 19.1
(31–40 years) 34 26
(41–50 years) 38 29
(Above 50 years) 34 26

Education level
Primary level 23 17.6
Secondary diploma level 23 17.6
Undergraduate 68 51.9
Postgraduate 17 13

Age of business
(0–5 years) 37 28.2
(6–10 years) 68 51.9
(11–15 years) 22 17.6
(16–20 year) 4 3.1
(Above 20 years) � �
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� DC has a positive effect on E-CA with a path coefficient value of 0.256 and
significant with a p-value of 0.001, less than 0.05.

� INNO (EO) has a positive effect on E-CA with a path coefficient value of 0.145 and
significant with a p-value of 0.008, less than 0.05.

� INNO (EO) has a positive effect on KMP with a path coefficient value of 0.109 but
not significant with a p-value of 0.267, greater than 0.05.

Figure 2.
Loading factor results

Table 3.
Validity test based
on loading factors

DC E-CA INNO (EO) KMP PRO (EO) RT (EO)

DC1 0.894
DC2 0.908
DC3 0.919
EC1 0.896
EC2 0.910
EC3 0.786
INNO1 0.888
INNO2 0.902
KMP1 0.897
KMP2 0.931
KMP3 0.941
KMP4 0.926
PRO1 0.871
PRO2 0.908
PRO3 0.852
RT1 0.883
RT2 0.887
RT3 0.915
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� KMP has a positive effect on E-CA with a path coefficient value of 0.196 and
significant with a p-value of 0.005, less than 0.05.

� PRO (EO) has a positive effect on E-CA with a path coefficient value of 0.296 and
significant with a p-value of 0.000, less than 0.05.

� PRO (EO) has a positive effect on KMP with a path coefficient value of 0.488 and
significant with a p-value of 0.000, less than 0.05.

� RT (EO) has a positive effect on E-CA with a path coefficient value of 0.094 but not
significant with a p-value of 0.102, greater than 0.05.

� RT (EO) has a positive effect on KMP with a path coefficient value of 0.246 and
significant with a p-value of 0.001, less than 0.05.

Table 8 presents the results of the coefficient of determination value (r-square). Below is the
elaboration of the results:

� The coefficient of determination value for the latent variable of KMP is 0.534, which
means that INN (EO), RT (EO) and PRO (EO) are able to influence KMP by 53.4%.

Table 5.
Reliability test based

on composite
reliability (CR)

Composite reliability

DC 0.933
E-CA 0.899
INNO (EO) 0.889
KMP 0.959
PRO (EO) 0.909
RT (EO) 0.923

Table 4.
Validity test based

on average variance
extracted (AVE)

Average variance extracted (AVE)

DC 0.822
E-CA 0.750
INNO (EO) 0.801
KMP 0.854
PRO (EO) 0.770
RT (EO) 0.801

Table 6.
Discriminant validity

test

DC E-CA INNO (EO) KMP PRO (EO) RT (EO)

DC 0.907
E-CA 0.756 0.866
INNO (EO) 0.587 0.622 0.895
KMP 0.736 0.717 0.516 0.924
PRO (EO) 0.734 0.766 0.649 0.696 0.877
RT (EO) 0.574 0.570 0.371 0.560 0.561 0.895
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� The coefficient of determination value for the latent variable of E-CA is 0.704, which
means that INN (EO), RT (EO), PRO (EO), KMP and DC are able to influence E-CA
by 70.4%.

4.4 Significance test of indirect effect
Table 9 presents the results of the path coefficient and significance test of indirect effects.

Based on Table 9, the results are obtained:
� INN (EO) indirectly, insignificantly affects E-CA, through KMP with a p-value of

0.301, more than 0.05. In other words, KMP insignificantly mediates the relationship
between INNO (EO) and E-CA

� PRO (EO) indirectly, significantly affects E-CA, through KMP with a p-value of
0.018, more than 0.05. In other words, KMP significantly mediates the relationship
between PRO (EO) and E-CA.

� RT (EO) indirectly, significantly affects E-CA, through KMP with a p-value of 0.044,
less than 0.05. In other words, KMP significantly mediates the relationship between
RT (EO) and E-CA.

5. Discussion
The aim of this study is to examine the effect of three variables of EO (innovativeness, risk-
taking and proactiveness), KMP, DCs toward EA and to investigate the effect of KMP as a
mediating variable in the relationship between innovativeness of EO, risk-taking of EO,
proactiveness of EO and EA of SMEs.

This study finds out substantial effect of innovativeness of EO and proactiveness of EO
to the EA which is supports H1a; however, risk-taking of EO has an insignificant
relationship with EA which does not support H1b. This finding is supported by the
statements that managers of SMEs are more likely to take advantage of e-commerce
technology (Abebe, 2014) and particularly who have high EO generally tend to explore new
processes and technology for creating products/services for their customers (Lumpkin and
Dess, 1996; Avlonitis and Salavou, 2007; Gupta et al., 2016). Matlay and Addis (2003)
asserted that the managers of SMEs that have high level of EO are more likely to exploit

Table 8.
Determination of
coefficient value

R2

E-CA 0.704
KMP 0.534

Table 9.
Path coefficient and
p-value (testing the

significance of
indirect effects) and

hypotheses

Original
sample (O)

Sample
mean (M) SD (STDEV)

t-statistics
(jO/STDEVj) p-values

Decision to
hypotheses

PRO (EO)! KMP! E-CA 0.095 0.094 0.040 2.365 0.018 Supported
INNO (EO)! KMP! E-CA 0.021 0.020 0.021 1.035 0.301 Not supported
RT (EO)! KMP! E-CA 0.048 0.046 0.024 2.016 0.044 Supported
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e-commerce technology to achieve higher operational efficiency and marketing capability
than those that have low level of EO. But so far no statements are aligned with the risk-
taking of EO in relation to EA. This result also is related to the education and age of owner-
managers. In all, 45.1% are the owner-managers with age 21–40 years that assume that they
are more innovative and proactive as young men/women and aware on the latest
technology. Of the respondents, 64.9% attended the undergraduate and postgraduate
program whereby they learned various courses that trained themselves to be innovative and
proactive. However, for the risk-taking factor, as 55% of the respondents are with age 41
years and above, they try to avoid any uncertainties in business or investment.

This study finds that EO (risk-taking and proactiveness) is significantly related to the
KMP and, thus, supportH2b andH2c. This finding is aligned with the studies by Latif et al.
(2020), Gupta and Moesel (2007); and Stuetzer et al. (2018) that found a relationship of EO on
KM processes, although one or two of EO’s dimensions are not specifically mentioned. The
EO also relates to knowledge utilization (Wach et al., 2018; Adam et al., 2018a, 2018b),
knowledge sharing (Hormiga et al., 2017) and knowledge creation (Jiang et al., 2019),
although its relationship is limited. This can be associated with why innovativeness has an
insignificant relationship toward KMP, which does not support H2d. All these three
variables are associated with the age of business of the respondents, of which 28.2% are
with 0–6 years. In this range of age, the KMP could not be implemented optimally because of
the lack of established system in the organization.

Moreover, this study finds that the KMP is significantly related to EA, thus supportH3a.
This study is aligned with the studies by Drucker (1993), Caloghirou et al. (2004); Al-Emran
et al. (2018), Lee and Choi (2003); Gilbert and Cordey-Hayes (1996), Sveiby (1997); and Yee-
Loong Chong et al. (2014) that KMP has a relationship with the adoption of e-commerce.
This exactly relates to most of the respondents that are well educated (64.9% with bachelor
and master’s degree). Moreover, as the relationship of innovation of EO was insignificant on
KMP, the role of KMP in mediating the relationship between innovativeness of EO and EA
is also insignificant. This means thatH3b is not supported. Meanwhile, KMP is significantly
related with the other two variables of EO; risk-taking and proactiveness, and thus, it
supportsH3c andH3d. This result is aligned with studies by Adam et al. (2018a, 2018b) and
Madhoushi et al. (2011) that found that KMP significantly mediated the relationship between
EO and EA. These significant results supported the statement that KMP can be used as a
leverage point that makes EO able to influence the decision on EA.

Finally, this study finds the significant relationship of DC and EA and, thus, supports
H4. This is aligned with the statements that DCs can be used or have an influence in the
context of e-business transformation (Teece, 2007; Daniel and Wilson, 2003; Wu and Hisa,
2008; Rindova and Koha, 2001; Wu and Hisa, 2008) including in decision of adopting
e-commerce. Moreover, as it is mentioned that DCs relate to competitive advantage
(Wheeler, 2002; Teece et al., 1997; Rindova and Koha, 2001) through RBV (Prahalad and
Hamel, 1990; Barney, 1991; Grant, 1996), it supports innovations in an effective and efficient
process (Helfat et al., 2007; Helfat and Peteraf, 2003; Helfat andWinter, 2011) and enables the
enterprises to have potentials in positioning their products and targeting the right markets
(Lin et al., 2016) and enhancing entrepreneurial competences (Pitelis and Teece, 2009).
Again, these positive results can be possibly influenced by, one of them, the high percentage
of well-educated (64.9%) respondents.

6. Conclusion
The e-commerce today plays an important role in the development of SMEs in many
countries, both developed and developing. An efficient transaction and deal will be the
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main benefit of the e-commerce, from which then is derived the lower operational costs
and the performance of the firms. Meanwhile, there are other factors that are crucially
considered such as KMP, EO and DCs. This study also examines the mediating
variable, which is the KMP, of the relationship between EO and adoption of e-
commerce. The demographic profile of this study may expose other important
characteristics as compared to other studies. It is also expected that the government
agencies as policymakers could take advantage of these results that will be useful in
creating strategies and long-term plans in assessing the adoption of e-commerce by
SMEs particularly in Indonesia.

Moreover, this study is using the resource based-theory in examining the
dimensions of EO, KMP and DC toward the adoption of e-commerce of SMEs. This
differs from other studies which have used theories of TOE (Zhu and Kraemer, 2005;
Ghobakhloo et al., 2011; Tornatzky et al., 1990), the TPB (Ajzen, 1991), the TAM (Davis,
1989), the TRA (Azjen and Fishbein, 1980), the diffusion of technology theory (Rogers,
1995), the UTAUT (Venkatesh et al., 2003; Anderson and Schwager, 2003), actor-
network theory (Tatnall and Burgess, 2004) and the contingency theory which focus on
either individual or organizational level of adoption, whereas RBT covers internal and
external factors.

In future research initiatives, this framework could be enriched by including the factor of
personal value or customer capital. Other studies (Zainol and Ayadurai, 2011; Asah et al.,
2015; Tomczyk et al., 2013) have found that personal value is significantly influencing the
decision to perform better, which can relate to E. Similarly, the customer capital variable
which is suggested by Jalali et al. (2014); Chen et al. (2004); Subramaniam and Youndt (2005);
and Reed et al. (2006) may affect the adoption of e-commerce by SMEs. Finally, the research
could be based on one specific sector or industry instead of dealing with heterogeneous
respondents.
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