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 Small and Medium Enterprises (SMEs) play a major role in most developing countries because 
they are able to improve and develop the economy. e-Commerce is also an important topic in 
various research fields as it brings about benefits to these countries. However, the adoption of e-
Commerce by SMEs in developing countries is low due to several factors. Therefore, a parsimony 
framework has been proposed to investigate the factors which influence the adoption of e-Com-
merce among SMEs in West Malaysia. Three factors are considered in this research, namely Per-
ceived Barriers, Organization Readiness, and Competitor Pressures. Questionnaires were used for 
data collection while SmartPLS was used to analyze the data. The results showed that Perceived 
Barriers contain negative significant influence on the adoption of e-Commerce among medium-
sized SMEs, but not for small-sized SMEs. Organization Readiness shows a huge difference be-
tween small and medium-sized SMEs. Competitor Pressures are important for both small and me-
dium-sized SMEs. In conclusion, the results obtained will assist and enable stakeholders to restruc-
ture e-Commerce applications which fulfill the needs of their organization and therefore, increase 
the effectiveness of the organization. 
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1. Introduction 
 
In recent years, Electronic Commerce (e-Commerce) has become an important topic in various research 
fields such as technology, management, business, and marketing (Hashim & Noor, 2014). As high-
lighted in previous studies, e-Commerce is able to bring about benefits for developing countries 
(Downing, 2006; Kartiwi & MacGregor, 2007; Oliveira & Martins, 2010). However, the adoption and 
development of e-Commerce for developing countries is slow due to differences in cultural back-
ground, legal structures, economics, infrastructures, and financial institutions (Kurnia et al., 2015). 
Hence, developing countries are still unable to fully utilize the benefits of e-Commerce (Kshetri, 2008). 
 
Web pages and e-mails are widely adopted as e-Commerce applications in Malaysia (Hashim & Che 
Senik; Marimuthu et al., 2011; Pearson & Grandon, 2004; Megaravalli, 2017). These simple e-Com-
merce applications are popular among Small and Medium Enterprises (SMEs) because they contain 
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transaction functionalities (Hashim & Noor, 2014). A number of studies related to e-Commerce adop-
tion are unable to serve as the generic model for other countries due to factors stated previously 
(Sanjeev Dewan & Kraemer, 2000). There are some researchers who claimed that research findings on 
a particular issue may not be applicable to other countries (Dewan & Kraemer, 1998; Shah et al., 2013). 
This is because SMEs in developing countries contain different socio-economic backgrounds (Kshetri, 
2008), business practices, cultural differences and challenges. It will indirectly cause a significant dif-
ference in the adoption of e-Commerce for a particular country. In addition, there are various factors 
which influence the innovation adoption (Kartiwi & MacGregor, 2007; Ogundana et al., 2017). Be-
sides, generalization results and different views can also affect the decision (Dewan & Kraemer, 1998). 
This highlights a research gap where previous studies only focused on certain countries. 
 
The significance of doing this research is to assist business stakeholders (business owners and top man-
agement personnel) to make informed decisions related to different types of e-Commerce technology 
and applications which can impact their organizations positively. A comprehensive and proper evalua-
tion scheme can be devised based on the findings. Hence, SMEs will be more aware of internal and 
external challenges. Therefore, the motivation for conducting this research is to investigate the current 
status level of e-Commerce and factors which influence the adoption of e-Commerce among SMEs. 
The output will be able to contribute towards the adoption and diffusion research works with recent 
trends of e-Commerce, especially in developing countries.  
 
The paper is structured as follows; Section 2 reviews background information and problem statements, 
Section 3 describes the research model formulation, Section 4 discusses the research methodology, 
Section 5 presents analysis and discussion while the last section provides conclusion, recommendations 
and possible future studies. 

  
2. Literature Review  

 
This section presents discussion on background information and problem statements related to this 
research. 

 
2.1 Background Information 
 
Generally, SMEs plays important and major roles in most developing countries. They generally boost 
a country’s economic development. A majority of the business establishments in Malaysia are consti-
tuted by SMEs, at a rate of 99.2% (NSDC, 2014). In addition, SMEs contribute to 19% of the exports 
(NSDC, 2014), around 32% of the Gross Domestic Product (GDP), and create 59% of the total em-
ployment towards the Malaysian market. In July 2013, the National SMEs Development Council 
(NSDC) redefined new SMEs due to changes in the economy such as price inflation, business structure 
and trends since 2005. 
 
2.2 Problem Statements 

 
In 2012, the Association of Chinese Chamber of Commerce and Industries Malaysia conducted a sur-
vey to investigate the problems and issues faced by SMEs in terms of innovation and human capital, 
among others. The survey report showed that e-Commerce adoption is quite low, which is only 28% 
(Bernama, 2012), which did not reach the minimum target (Saleh & Ndubisi, 2006). 
 
Although the adoption of e-Commerce is quite low, it still contains several potential approaches that 
can increase usage and enhance the fundamental level of e-Commerce mechanisms (Alamer et al., 
2015). For the past decade, the Internet has been used as the new alternative medium (Thulani et al., 
2010) to conduct the business activities such as expanding the market (Sin Tan et al., 2010; Turban et 
al., 2000), increasing the ability to compete (Iacovou et al., 1995; Turban & Gehrke, 2000), providing 
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better customer services and new business opportunities (Downing, 2006; Iacovou et al., 1995; Sin Tan 
et al., 2010; Turban et al., 2000), as well as accessing market information (Gunasekaran & Ngai, 2005; 
Sin Tan et al., 2010). 
 
Basically, the fundamentals of e-Commerce are to improve internal communication processes and as-
sist the management in optimizing resources by increasing the efficiency of organizations. However, 
SMEs that have adopted e-Commerce face higher expectations. In addition to guiding them in carrying 
out marketing activities via websites and e-mails, e-Commerce possesses transactional capabilities ( 
Hashim & Mat, 2012). The capabilities should be able to help them in reducing operational costs with 
minimal capital layout and they can turn to automated processes which can reduce routine jobs. 

 
3. Research Model Formulation 
 
There are several trends of adoption in the research stream. This research only considers three streams 
as stated below: 
  

i. Assess factors based on various aspects which include innovative characteristics (Rogers, 2003) 
and skills, IT knowledge, management attitudes, trust, gender, ICT infrastructures, and security 
that can lead to innovative adoption.  

ii. Compare and contrast between the adopter and non-adopter usage of e-Commerce applications, 
such as emails, portals, websites, and virtual private network. Besides these, Aziz and Jamali 
(2013) also studied and compared the characteristics of e-Commerce applications for Iranian 
SMEs. 

iii. Post-adoption and impact of e-Commerce is shown in the study conducted by some researchers 
(Bordonaba-Juste et al., 2012; Zhu & Kraemer, 2005). Their studies are based on the concept 
discussed in (i). Sila, (2013) stated that although various study factors have been investigated, 
the contexts of these factors are applicable. In fact, some of these contexts are useful and able 
to influence the creation of a successful system. Unfortunately, these factors are often over-
looked. 
 

Technology Organization Environment (TOE) is one of the popular frameworks in Information System 
(IS) research works (Tornatzky & Fleischer, 1990). This framework is applied in various applications 
and research works such as Electronic Data Interchange (EDI) adoption (Iacovou et al., 1995; Musawa 
& Wahab, 2012), e-Market (Duan et al., 2012), e-Business (Zhu et al., 2003), and e-Commerce (Ahmad 
et al., 2015; Kurnia et al., 2015). 
 
TOE framework contains the environmental context, which is new and not found in other IS models 
such as the Technology Acceptance Model (TAM) (Davis, 1989). The environmental context indicates 
the opportunities and constraints in technological innovation. Furthermore, the technological context is 
flexible compared to other IS models because any technological characteristics can be grouped to-
gether. 
 
3.1 Perceived Barriers 

 
Perceived Barriers is one of the favoured study variables in both diffusion and adoption studies. This 
variable contains negative perception of technological implementation, which discourages the adoption 
of technological innovation. When technology becomes more sophisticated and the perceived obstacle 
is relevant, the adoption process becomes complicated and difficult to implement due to high costing 
(Martins & Oliveira, 2008).  
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The adoption process may require a substantial degree of technical and organizational resources for a 
smooth transition (Hong & Zhu, 2006). As a result, this will increase the level of resistance for adop-
tion. It is important to know the barriers before the implementation. This is to avoid the increase in the 
level of resistance for adoption which can decrease the likelihood for adoption.  
 
Previous works also showed that Perceived Barriers is a significant variable for the adoption. This is 
shown in e-Commerce adoption and migration conducted by Hong and Zhu (2006) and Enterprise Re-
source Planning (ERP) adoption context conducted by Pan and Jang (2008). Therefore, Hypothesis 1 
(H1) is stated as follows: 

 
H1: Perceived Barriers is negatively related to e-Commerce adoption 

 
3.2 Organization Readiness 

 
Generally, Organization Readiness is linked to available resources in the organization. In the study of 
EDI adoption,  Iacovou et al. (1995) categorized the Organization Readiness into technological and 
financial resources. In SMEs, resources are very important for an organization to sustain its business. 
In the study of innovation business through e-Commerce, Hussin and Noor (2005) stated that techno-
logical knowledge is one of the successful factors that can influence e-Commerce adoption. Moreover, 
Wang and Tsai (2002) mentioned that the lack of cost is another factor. Also, the lack of readiness will 
increase the implementation costs. Ramdani et al. (2009) concluded that the lack of financial and tech-
nical resources has been identified as inhibitor factors that can hinder the growth of small-sized organ-
izations. Organization which lacks readiness will less likely adopt the innovation (Alam et al., 2011). 
Therefore, Hypothesis 2 (H2) is stated as follows: 

 
H2: Organization Readiness is positively related to e-Commerce adoption 

 
3.2 Competitor Pressures 

 
The decision of an organization to adopt new innovative technologies can be affected by some external 
factors such as uncertain environment, customers, suppliers, trading partners and governments (Ifinedo, 
2011a). Intensive competition can lead to a new way of conducting businesses, which includes using 
new technology. For instance, the market position concepts are very important in a competitive market 
because the organization can compare the products and services with potential competitors. Besides 
using the conventional marketing techniques, the organization can adopt e-Commerce applications be-
cause they can ease the communication process and decrease pressure. Previous works have claimed 
that the Competitor Pressures have a significant impact on the adoption such as the study of e-com-
merce in the context of New Zealand conducted by (Al-Qirim, 2007), the context of Internet/ e-Busi-
ness conducted by (Ifinedo, 2011a) and in the study of adoption for enterprise application conducted 
by (Ramdani et al., 2013). Hence, Hypothesis 3 (H3) is stated as follows: 

 
H3: Competitor Pressures are positively related to e-Commerce adoption. 
 

4 Methodology 
 

A quantitative survey method was employed for the purpose of this research. The respondents consisted 
of SMEs manufacturers from West Malaysia. Their information was retrieved from SME Corporation 
Malaysia agency (Smeinfo, 2012). Based on the database, there are 17,165 registered enterprises. For 
the purpose of this research, the respondents were selected randomly from the database. Based on the 
general rule for sample size estimation, the ratio of the minimum number of respondent to the number 
of predictor variables is 5 to 1. As stated by Hair et al., (1992), ‘The acceptable range is from 5 to 15.’ 



S. C. Lim et al. / Management Science Letters 8 (2018) 
 

385

In addition, there are three variables as opposed to one dependent variable in the proposed model. 
Therefore, the ratio of 10 to 1 with the minimum sample size of 30 was utilized for this research.  
 
The measurement scales were adapted from previous studies (Ainin & Noorismawati, 2003; Alam et 
al., 2004; Iacovou et al., 1995; Ifinedo, 2011a)  which ranges from 1 to 7 on a Likert Point Scale (Scale 
1 indicates ‘strongly disagree’ while Scale 7 indicates ‘strongly agree’).  
 
The data collection process lasted for four months. A total of 1200 self-administered sets of question-
naires were distributed to the respondents but only 310 sets of questionnaires were received. From the 
collected data, only adopters were selected while non-adopters and potential adopters were excluded. 
Therefore, 217 sets were used for data analysis (18% of the total respondent rate) while the sample size 
also reached the minimum requirement. SmartPLS v2.0 was used to analyze the data (GmbH, 2015). 

 
5. Analysis and Discussion 

 
This section demonstrates the analysis and discussion based on the collected data.  

 
5.1 Analysis 
 
The analysis will be divided into three parts, which include Descriptive Data, Convergent Validity, and 
Discriminant Validity. 
 
5.1.1 Descriptive Data 
 
Table 1 presents the data analysis of 149 respondents of small-sized SMEs and 68 respondents of me-
dium-sized SMEs. It shows the descriptive values of the respective variables (Adoption, Perceived 
Barriers, Organization Readiness, and Competitor Pressures) between the small-sized and medium-
sized SMEs.  
 
Table 1  
Descriptive Data 

Variables 
Mean Std Deviation Cronbach’s 

Alpha Small Medium Small Medium 
Dependent Adoption 4.56 4.72 1.14 1.20 0.93 

Independent 

Perceived Barriers 4.54 4.24 1.16 1.23 0.94 
Organization Readi-
ness 

4.59 4.79 1.15 1.25 0.94 

Competitor Pres-
sures 

4.55 4.68 1.00 1.04 0.81 

 
For Adoption, it shows that medium-sized SMEs possess higher tendency to adopt e-Commerce appli-
cations compared to small-sized SMEs. As shown in Table 1, the mean of Perceived Barriers for me-
dium-sized SMEs is only 4.24, which is the lowest compared to other independent variables. The value 
indicates that technical issues are not a threat for the Adoption variable. 
 

5.1.2 Convergent Validity 
 

Three elements were used to assess the convergent validity. These included Main Loading (ML), Av-
erage Variance Extracted (AVE), and Composite Reliability (CR). Table 2 illustrates the measurement 
model for different elements and variables. For a Main Loading (ML) value, it must be greater or equal 
to 0.50. Otherwise, any value of the item which is less than the benchmark value will be discarded from 
the respective constructors. The respective constructors are the values of PBar as shown in Table 2. 
Besides that, the values of AVE must be greater than 0.50 (Urbach & Ahlemann, 2010). In addition, 
the values of Cronbach’s Alpha as shown in Table 1 and CR as shown in Table 2 were used to measure 
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the internal consistency for the respective constructors. Although it is suggested that the benchmark 
value must be at least 0.70, a higher CR value is preferred.  

 
Table 2 
Measurement Model 

Variable Items 
Main Loading 

Average Variance Ex-
tracted 

Composite Reliability 

Small Medium Small Medium Small Medium 
Adoption ADT1 0.79 0.85 0.64 0.76 0.93 0.96 

 ADT2 0.80 0.86     
 ADT3 0.75 0.86     
 ADT4 0.81 0.88     
 ADT5 0.80 0.87     
 ADT6 0.81 0.88     
 ADT7 0.82 0.86     
 ADT8 0.81 0.89     

Perceived PBar1 0.76 0.78 0.60 0.70 0.93 0.96 
Barriers PBar2 0.76 0.81     

 PBar3 0.81 0.86     
 PBar4 0.87 0.86     
 PBar5 0.84 0.88     
 PBar6 0.74 0.84     
 PBar7 0.63 0.81     
 PBar8 0.79 0.81     
 PBar9 0.72 0.84     
 PBar10 - 0.84  

Organization OR1 0.91 0.95 0.84 0.89 0.95 0.97 
Readiness OR2 0.92 0.95     

 OR3 0.92 0.95  
 OR4 0.92 0.93     

Competitor CP1 0.56 0.68 0.61 0.74 0.86 0.92 
Pressures CP2 0.81 0.92  

 CP3 0.88 0.93     
 CP4 0.83 0.90  

 
As shown in Table 2, the item named PBar10 was dropped from small-sized SMEs because it did not 
surpass the benchmark value. The ML values of medium-sized SMEs are higher than the benchmark 
value. For AVE values, the range is from 0.60 to 0.84 for small-sized SMEs and 0.70 to 0.89 for me-
dium-sized SMEs. As for the CR values of each respective construct, they range from 0.92 to 0.97, 
which are higher than the benchmark value. Based on the given benchmark values, the variables have 
fulfilled the convergent validity.  
 
5.1.3 Discriminant Validity 

 
Two requirements were used to assess the discriminant validity. Firstly, the diagonal values should be 
greater or equal to 0.5. Secondly, the diagonal values should be higher than all the values reflected in 
the rows and columns (Ifinedo, 2011b). Table 3 and Table 4 show the discriminant validity for small-
sized and medium-sized SMEs. The bold text shown in the tables below represents the square root of 
AVE values. 

Table 3 
Discriminant Validity for Small SMEs 

Variable Adoption Perceived Barriers 
Organization Read-

iness 
Competitor Pres-

sures 
Adoption 0.80    

Perceived Barriers -0.12 0.77   
Organization Readiness 0.59 -0.13 0.92  
Competitor Pressures 0.48 0.25 0.42 0.78 
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Table 4  
Discriminant Validity for Medium SMEs 

Variable Adoption Perceived Barriers 
Organization Read-

iness 
Competitor Pres-

sures 
Adoption 0.87    

Perceived Barriers -0.26 0.84   
Organization Readiness 0.55 -0.23 0.94  
Competitor Pressures 0.64 -0.07 0.46 0.86 

 
The results in Table 3 and Table 4 show that the requirements have been fulfilled. This indicates that 
the data obtained are suitable for both models.  
 
5.2 Discussion 
 
As highlighted in the previous section, Adoption is the dependent variable while Perceived Barriers, 
Organization Readiness and Competitor Pressures are three independent variables in this research. Ta-
ble 5 indicates the results for the model. 

 
Table 5  
Path Analysis and T-Value 

Path 
Beta Value (β) Standard Deviation t-value Decision 
S M S M S M S M 

Perceived Barriers -> 
Adoption 

-0.16 -0.16 0.12 0.09 1.34 1.84*   

Organization Readiness -> 
Adoption 

0.42 0.29 0.07 0.15 5.70** 1.96*   

Competitor Pressures  
-> Adoption 

0.35 0.50 0.08 0.12 4.46** 4.29**   

Significant level: ** p < 0.01; *p < 0.05; S = small, M = medium;  - Not Supported;   - Supported 

 
Percentage of variances (R2) is used to indicate the predictive power of the model. It can reflect the 
significant relationship between the dependent and independent variables in the model. For small-sized 
SMEs, the R2 is 0.44 (44%). As shown in Table 5, Organization Readiness and Competitor Pressures 
are two important variables for the small-sized SMEs. As for medium-sized SMEs, the R2 is 0.52 (52%), 
which is slightly higher than that of small-sized SMEs. This proves that all three independent variables 
are significant for medium sized SMEs. “Goodness of Fit (GoF) is used to determine the overall pre-
dictive power of the model by accounting for the performance of both measurement and structural 
parameters” (Thien & Razak, 2013). The formula is: square root of mean of (AVE) * mean of (R2), or 
as follows: 

 

ܨ݋ܩ ൌ ඥܧܸܣതതതതതത ൈ ඥܴଶതതതത 
 

For small-sized SMEs, the Beta Value for Organization Readiness is 0.42 while the t-value is 5.70. As 
for Competitor Pressures, the Beta Value and t-value are 0.35 and 4.46, respectively. For medium-sized 
SMEs, the Beta Value and t-value for Perceived Barriers are -0.16 and 1.84, respectively. This reflects 
a negative relationship with Adoption. Organization Readiness contains a Beta Value of 0.29 and t-
value of 1.96. As for Competitor Pressures, the Beta Value and t-value are 0.40 and 4.29, respectively. 
The GoF value for small SMEs is 0.541, which surpassed the baseline value. Besides that, the GoF 
value for medium SMEs is 0.631, which also surpassed the baseline value. This indicates that both 
models contain better and excellent exploratory power. 
 
Both of the results revealed that the model has an excellent exploratory power in comparison to the 
baseline values as recommended by Wetzels et al. (Wetzels et al., 2009) in which the value of 0.1 is 
indicated as small, 0.25 indicated as medium and 0.36 indicated as large. Perceived Barriers is has a 
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significantly negative influence on the adoption of medium-sized SMEs. However, it does not influence 
the adoption of e-Commerce among small-sized SMEs. It shows that small-sized SMEs contain fewer 
technical barriers compared to medium-sized SMEs. This is because small-sized SMEs usually remain 
at the fundamental level of e-Commerce. For example, email and website are the most favoured e-
Commerce applications adopted by small-sized SMEs. They do not need extra allocation to hire em-
ployees to perform maintenance because there are free services on the Internet (Omar et al., 2011). 
Thus, this will not increase the technical barriers. Medium-sized SMEs are different compared to small-
sized SMEs because when an organization expands in size, it needs to invest more in research and 
development. This will increase the cost and technical intensity in order to perform daily operations. 
As a result, the resistance level towards e-Commerce adoption will increase. 
 
Organization Readiness portrays significant differences between small-sized and medium-sized SMEs. 
For small-sized SMEs, they need to consider reallocation of resources by researching on the feasibility 
due to scarcity of resources. As for medium-sized SMEs, they seldom encounter this problem. One of 
the possible reasons is that medium-sized SMEs are more innovative and capable of implementing new 
technologies as they possess sufficient resources and skilled workers. 
 
Competitor Pressures is important for both small and medium-sized SMEs. By using e-Commerce, they 
will be able to increase the distribution of channels and improve the communication process. It can also 
prove to their competitors that they have technical capabilities. Furthermore, it also shows that SMEs 
are “high tech” and this will enable them to place themselves in a better market position within the 
various industries. 
 
Based on this research, it can be deduced that technological characteristics of Perceived Barriers are 
not significant for small-sized SMEs. The results shown in Table 5 may not be able to indicate that 
small-sized SMEs did not encounter Perceived Barriers and need to be consistent based on previous 
works. The technology may not have met the needs of small-sized SMEs. The inconsistent results may 
also be due to the definition and measurement items of the various factors. 
 
6. Conclusion and Future Studies 
 
This section highlights and discusses the conclusion and possible future studies related to this research. 
 
6.1 Conclusion 
 
The TOE framework has been applied and employed in producing this research to investigate the cur-
rent status of e-Commerce and factors which influence the adoption of e-Commerce among SMEs in 
West Malaysia. The results show that Organization Readiness and Competitor Pressures are two im-
portant variables for small-sized SMEs with the R2 of 0.44 (44%). As for medium-sized SMEs, the R2 

is 0.52 (52%), which is slightly higher than that of small-sized SMEs. This results show that all three 
independent variables are significantly important for medium-sized SMEs. 
 
In terms of research contributions, the results can serve as the benchmark for e-Commerce adoption 
and diffusion research in other developing countries. Besides that, these results will potentially encour-
age future explorations on different types of factors and variables related to research on e-Commerce 
adoption. This research also provides a holistic view for stakeholders along with adequate tools. More-
over, this can be used as a form of guidance to re-shape e-Commerce applications in order to be more 
versatile and useful. In addition, it also offers innovative ways to increase the effectiveness of an or-
ganization. 
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6.2 Potential Future Studies 
 
This research focused only on the manufacturing sector. The findings of this research may not be rele-
vant in other sectors such as business-related services, tourism, transportation and hotel management. 
Furthermore, the model is also not applicable in East Malaysia due to geographical, socio-economic 
and cultural differences. On the hindsight, these differences can be considered as pre-cursors to future 
studies. 

 
Besides that, future studies can also focus on highlighting the differences between adopter and non-
adopter factors. In addition, other variables such as moderator and mediator can be included in future 
research. Future studies can be conducted to better understand the differences between these two major 
groups. 
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