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Abstract. Small and medium enterprise (SMEs) is one of the industries that are currently 

growing rapidly. Its existence is not only a main pillar of the national economy, but also a 

pillar of family resilience. Most SMEs are family businesses that are driven, managed, 

and often employed their own families. The family presence had significant impact on the 

sustainability of SME businesses. However, empirical studies revealed contrary 

relationship between family ownership with the internationalization strategy of business, 

such as the strategy to adopt business digital platform or e-commerce for competing in the 

digital era. Therefore, this study aimed to assess and classify the determinant factors in 

business digital platform adoption that affect the SME businesses expansion. The decision 

making model is built in a decision tree using C4.5 algorithm. The results disclosed that 

organizational factor was the most significant factor in adopting a digital business 

platform. The organizational factors comprised enterprise resources, firm size, and 

management commitment. This study could support the business owners in making 

optimal and efficient decisions to minimize risk in order to create business and family 

sustainability and resilience.  

 

Keywords: Decision Analysis, Digital Platform, Family Business, SME, Technology 

Adoption 

1  Introduction 

The labor absorption in small and medium enterprise (SMEs) contributes to the economy 

and national resilience. SMEs usually begin from a family business [1]. Ownership by the 

family becomes an advantage, especially in interaction and providing the capital, equipment, 

or other assets. Family capital is a unique combination of family values, social skills and ways 

of dealing with problems and challenges [2][3]. However, SMEs from a family business can 

be more risky than large-scale business and not a family business [4][5]. It caused by several 

obstacles, such as undercapitalization, poor timing and the wrong management decisions. 

The commencement of industry 4.0 and social era 5.0 contributed to SME management 

activities [6]. These activities include production, administration, inventory, marketing, and so 

forth. From all of them, marketing were admitted as activities that were considered causing 

major issues to the SME existence [7][8]. The unique characteristics of SMEs, which are 

mostly family businesses, required a more in-depth analysis of the readiness in adopting the 

technology. The modification provoked by the digital era can be considered as supporting and 

obstacles factors to the sustainability of SME businesses [9]. On the other hand, business 

digital platform plays an important role in the growth of SMEs as it allows them to compete 
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efficiently in both domestic and international markets [10][11].  

The many factors that can influence SMEs in utilizing technology require further 

analysis. Several studies have been conducted from identifying factors and building in the 

proposal model. However, these studies have not shown the priority determinants and also the 

importance level of these factors [12]. This lead confusion in determining which one should be 

prioritized first. Coupled with limited resources and understanding, SMEs perceive that they 

were not ready to adopt a digital business platform [13].  

Decision support system is a method used to support decision makers. One approach 

used in the decision support system is classification [14]. One method in classification is the 

C4.5 algorithm. C4.5 algorithm is the advancement of ID3 which are the decision tree method 

by running iterations with attributes [15]. This algorithm uses an induction approach where the 

data is divided based on the selected criteria to make a decision tree using a top-down 

approach. This algorithm is considered to have a smaller error rate when compared to other 

types of algorithms [16][17]. Based on the description, the objective of this study was to 

determinant factors that influence the decision to adopt and develop a digital business platform 

on SME business based on particular criteria. By utilizing technology through digital business 

platform, it was expected to enhance business sustainability of SMEs especially for facing the 

competition today. 

2  Research Method 

 The study began with survey and literature studies to identify the problems. It was the 

subjectivity of determining determinants that influenced decision making in adopting and 

developing a digital business platform for SME businesses. The data required was the purpose 

and the factors that influenced the decision process. The decision purpose in this study was the 

adoption of a digital business platform at SME. The influencing factors were internal and 

external factors. Sub factors included in internal factors were organization, technology, 

individuals, and implementation. At the same time, external factors included the environment. 

A more detailed explanation of each factor was explained in the next chapter. 

 The decision model was illustrated in the decision tree diagram. The decision tree is 

popularly used as a method for prediction and classification [18][19]. Decision tree is a tree 

structure like a hierarchy or flowchart, where the top node is the root node. Decision tree 

techniques generate a flexible set of If-then rules. There are four more popularly used 

algorithms of decision trees i.e. ID3, CART, CHAID, C4.5. Prior study had explained that 

C4.5 technique had the highest accuracy compared to other algorithms [20][21]. Therefore, 

C4.5 algorithm used to build a decision model in this study. 

C4.5 is a well-known algorithm used to generate the decision tree. It is an extension of 

ID3 algorithm used to overcome weaknesses. Decision trees generated by C4.5 algorithms can 

be used for classification, and for this reason, C4.5 also referred to as statistical groupings. 

C4.5 algorithms perform a number of changes to improve ID3 algorithm. 

After collecting data with a random sample survey, training samples were processed. 

Training samples are samples used to perform a classification model in the decision tree [22], 

[23]. Through this process, entropy and gain were obtained. From the entropy results, the 

information gain was calculated. Information gain is a measure of the attribute effectiveness in 

classifying data. After got the information gain value, in gain ratio, normalization of the 

information gain was analyzed. In this step, the entropy was calculated from the probability 



 

 

 

 

 

 

distribution of the subset after partitioning. After that, decision tree node based on entropy and 

highest gain was build. This step was repeated until the decision tree included all criteria and 

decisions taken.  

3 Results and Discussion 

Internet-based trading offers great opportunities for companies to expand their marketing 

networks. Current data revealed positive growth in the Internet adoption rate by SMEs in a 

number of countries [24]. Although SMEs were increasingly using the Internet for various 

commercial and production-related purposes, they were still reluctant to optimize the use of 

business digital platform, especially electronic commerce. Lack of awareness of the platform 

enormous potential was one of the critical barriers to implementation, aside from other factors 

[25]. 

In addition to awareness factors, there were other factors identified that influenced the 

adoption of a business digital platform. Factor analysis in this study was in accordance with 

the results of prior studies that used various approaches in analyzing the determinant factors in 

technology adoption. These approaches include Theory Reasoned Action (TRA); the Theory 

of Planned Behavior (TPB); the Technology Acceptance Model (TAM); The Diffusion of 

Innovation Theory (DIT); and the Technological, Organizational and Environmental 

Framework (TOE). Each of these approaches has advantages and disadvantages that can be 

complementary [26]. 

 
3.1 Identification of Factors and Sub-factors 

 

In this study, the main factors of digital platform adoption were divided into internal and 

external factors. Sub factors in the internal factor were organization, technology, individual, 

and implementation. While the external factors were the environment. From each of these sub 

factors represented several aspects. For example, the sub factors of organization represented 

aspects of enterprise resources, firm size, and management commitment. Figure 1 is a 

conceptual framework regarding the factors, sub factors, and aspects investigated in this study. 

 



 

 

 

 

 

 

 
Fig. 1. Conceptual framework for business digital platform adoption in SMEs. 

 

3.1.1 Environmental Factor 

 
This factors included in the external factor. In this study, it was represented by 

government support, IT vendors support, competitive pressure, and customer/supplier 

pressure. 

The government and IT vendor support is required in technology adoption. As is known, 

SMEs have limited resources, including IT skills resources. Thus the government support 

through policies or rules that can protect the elements involved in business transactions; 

regulation of internet safety for transactions; provision of infrastructure; and IT vendor 

support can increase this adoption rate [27]. 

In addition, environmental factors also refer to external influences such as competitive 

pressures from competitors and customers/suppliers. Competitive pressure has a positive 

influence on technology adoption [28]. More and more companies using the Internet for 

marketing and customer service will have a competitive impact and accelerate SMEs towards 

the adoption of business digital platform. Similarly, customers/suppliers have the power to 

pressure SMEs in adopting technology. For example, multinational companies often 

encourage their branches and suppliers to adopt business digital platform technology for 

connecting to their global production networks [29]. Therefore, the greater the pressure from 

trading partners perceived by SMEs, the more possible the adoption of a particular technology 

to maintain their competitive position [30]. 

 

3.1.2 Organizational Factor 

 
Organizational factors included in internal factors. The organizational context refers to 

company characteristics that might influence the adoption of business digital platform 



 

 

 

 

 

 

technology. The context includes enterprise resources, firm size, and management 

commitment [31]. 

Firm size greatly influences firm decisions on digital platform adoption. This is related to 

the ability of a business to provide certain resources, whether financial, human or 

technological resources. The greater the firm size means the greater the ability to provide 

resources and the more possible the adoption of business digital platform technology [32]. 

Management support and enthusiasm is also very important for SMEs in the successful 

implementation of business digital platform. The manager or CEO innovation and IT 

knowledge had a positive effect on business digital platform adoption [33]. Individual 

characteristics such as the age, education, experience, and physiological nature of the CEO are 

an important part towards the adoption of Internet technology in SMEs. 

 

3.1.3 Technological Factor 

 

Technology readiness is one of the internal factors in influencing SMEs to adopt business 

digital platform. Technology readiness refers to the extent to which technology and business 

infrastructure can support the adoption of business digital platform [34]. Therefore, the greater 

of the technological readiness is the more possible the IT technology adoption, and vice versa 

[35]. 

Good infrastructure builds economic value for SMEs and also reduces operational costs 

[36]. Factors for the successful adoption of technology for SMEs in developing countries are 

also influenced by how the infrastructure interacts or communicates with its users. The 

communication factors include people, technical infrastructure, and client interface. 

In this study, cost is also considered as a factor influencing SMEs in adopting business 

digital platform. The organization at some time felt that it was not relevant for their business 

and would cost too much to implement. Costs would also increase over time to maintain the 

system. Some recent studies explain that the cheaper the cost of a particular technology, the 

more possible it will be rapidly adopted and implemented in an organization [37]. 

 

3.1.4 Individual Factor 

 
People are considered as the most important part towards the adoption of business digital 

platform in SMEs especially in developing countries. Individual factors consist of customers, 

staff, and business management, because they are people who are strongly influenced by 

business digital platform adoption. 

Mostly in SMEs, strategic decisions are very dependent on the manager/owner. The 

adoption of business digital platform by SMEs is largely dependent on the acceptance of 

business digital platform technology by business owners [38]. This is because structurally 

SMEs tend to be centralized. The owner/manager has an important role in every business 

decision-making [39]. The adoption of business digital platform also has risks, especially if 

implemented in small businesses and even more so in developing countries. Therefore, 

owner's innovation, experience, and IT capabilities are identified as determining factors that 

influence SMEs in adopting business digital platform [40]. 

Education and awareness of those people are also considered, before and after business 

digital platform implementation. Many organizations postponed the adoption of business 

digital platform due to lack of competence and experience. Therefore, education and 

awareness along with IT skills and expertise are needed for any organization towards business 

digital platform adoption [41]. If managers/owners already know about business digital 



 

 

 

 

 

 

platform plus its benefits, organizations will be more likely to adopt business digital platform 

[30]. 

 

3.1.5 Implementation Factor 

 
This factor is incorporated into internal factors because the impact is also a consideration 

for the successful adoption of a digital business platform. The digital platform that functions 

well is a professional digital platform to attract the right customers. Ease of use will be the key 

to successful adoption of a digital platform. This factor is usually represented as a friendly and 

interactive user interface. These quality attributes are general in software engineering and 

technology, so they can be widely used to ensure high levels of user acceptance [39]. 

In addition, customer trust factors towards security and privacy issues can affect the use 

and satisfaction of adopting a digital business platform [42]. This is one of the most severe 

barriers to business digital platform adoption between customers and sellers [43]. Trust is 

defined as the competency of a feature or system to act reliably and safely. Customer trust is 

important for the success of a business digital platform system, because it represents the 

capability, reliability, and integrity of the matter. Potential customers are very expensive to 

obtain when doubts arise about the truth of business processes. This certainly has an impact on 

profits and sustainability of the company. 

When choosing to believe in the reliability of the digital business platform, risk factors 

are possible. Risks are described in terms of profit and loss [44]. Perceived risk is classified as 

a gain and loss scale that tends to reduce one's intention in adopting digital platform 

technology [45]. The benefits that business digital platform technology can provide to 

organizations are perceived benefits. Furthermore, improvement in work quality and 

organizational productivity are other empirical facts related to the usefulness of technology 

adoption. A greater managerial understanding of the relative advantages of business digital 

platform adoption increases the possibility of companies allocating some resources to adopt 

business digital platform technology. 

The resource will determine digital platform compatibility with the SME. Compatibility 

refers to the extent to which business digital platform is compatible with technology and 

business infrastructure that already exists in the company [37]. An innovation will be easily 

accepted in an organization if it is adjusted to the values and needs of the organization. 

Compatibility between organizational policy and technological innovation will make 

innovation easier to implement. 

 

3.2 Data Analysis Using C4.5 Algorithm 

 
Data of this study were taken as many as 80 out of 100 SMEs which were random 

samples, because the rest were not willing to provide information. Based on Figure 2, Weka 

program, could result generate a percentage of 65% while 52 of the 80 data were classified 

correctly or properly classified examples. Thus C4.5 algorithms generated an acceptable level 

of accuracy.  

Figure 2 also showed information about the confusion matrix. Confusion matrix 

describes about four classes and it forms 4x4 confusion matrix, the number of correctly 

classified instances is the sum of diagonals in the matrix (33 + 11 + 4 + 4 = 52); remaining all 

are incorrectly classified instances. 

According to C4.5 algorithm, it is clear from the confusion matrix of the true positive 

(TP) rate of this algorithm for the class ‘a’ yields higher (0.825) than the other three classes. It 



 

 

 

 

 

 

means the algorithm is successfully classified and identified. Thus according to the results of 

TP and FP rate, it was concluded that the most important determinants of adoption of a digital 

business platform were organizational. The classification tree for this study is visualized in 

Figure 3. 

 

 
Fig. 2. Classifier output. 

 

 
 

Fig. 3. Visualization of decision trees for business digital platforms adoption with C4.5 algorithm. 

 

Figure 3 is the prioritization for the determinant factors of business digital platforms 

using decision trees. Organizational factors are taken as root nodes from individual, 

technological, and environmental nodes taken as branch nodes and so on. The knowledge 

represented by the decision tree can be extracted and represented in the form of IF-THEN 



 

 

 

 

 

 

rules as follows: 

 

IF RULE 

If Organizational = medium, Individual = well educated, technological = supportive, Then 

YES adopted E – commerce 

 

If organizational = medium, individual = not well educated, Then YES adopted E – commerce 

 

If Organizational = medium, individual = well educated, technological = not supportive, 

environmental = supportive, Then YES Adopted E – commerce 

 

If Organizational = Big, Environmental = not supportive, Then Not Adopted E – commerce 

 

The main factor in the adoption of business digital platform found in this study was 

organizational factors, followed by implementation, individual, technological, and 

environmental. The organizational factors included firm size, enterprise resources and 

management commitment. This was because firm size is related to the company's business 

ability to provide specified resources, such as financial, human and technological resources. 

The larger the size of the business means greater its ability to provide a specific resource, so 

the more possible the adoption of business digital platform technology. Equipped with the 

support and enthusiasm of the management, the entire sub-factors on organizational factors to 

be very important for SMEs in determining the successful implementation of business digital 

platform. 

Business owners mostly operate SMEs and the same person makes decisions at various 

levels. Although this makes SME management flexible and fast, and keeps it away from 

complex organizational structures, the success of SMEs remains inherent in the ability and 

skills of the owner. Owner awareness of the many potential benefits of business digital 

platform adoption is expected to increase. This is because the main obstacles prevent the 

adoption of electronic commerce are indifference and disinterest. 

4 Conclusion 

Small and medium scale businesses have (SMEs) have a crucial role to economic 

development, absorbing the large number of workers who contribute to GDP. It is well 

recognized that the majority of SMEs are family owned and are often managed by families. 

Business continuity depends on how the manager / owner manages the business, including 

technology adoption. 

Digital business platform is a technology adoption that is profitable for SMEs. However, 

many SMEs in developing countries are still reluctant to adopt it. The identification results 

indicated several factors that influenced the adoption. These factors were internal and external 

factors. Internal factors included organization, technology, individuals, and implementation. 

While external factors included the environment. 

The linkages between these factors are classified and formed in the decision making 

model. The model is presented in a decision tree using the C4.5 algorithm approach. The 

results show that the model generates 65% of the data correctly classified. 



 

 

 

 

 

 

In addition, the results also showed that a very influential factor in the adoption of a digital 

business platform was organizational factors, followed by implementation, individual, 

technological, and environmental. In organizational factors known sub factors involved 

include enterprise resources, firm size, and management commitment. Therefore, the role of 

manager/owner is required in supporting the adoption of a digital business platform at SME. 
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