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Abstract. Small Business faced a lack of human resources to manage a business 

so they have no ability to use and analyze descriptive or predictive data. Weak-

ness in analyzing data causes them to be unable to make strategic decisions in 

improving their business performance and unable to display competitive ad-

vantage, especially in developing innovation chains. This study aims to develop 

a theoretical framework for the implementation of data analytics in measuring 

their performance by studying business data to find and understand historical pat-

terns to predict and improve business performance. Using a systematic literature 

review of previous studies to obtain the state of the art which is supported by two 

type of data including internet data analytics from social media and marketplace 

also historical performance data from 50 micro business’s Key Performance In-

dicator. The theoretical framework that was developed involves the hexahelix 

elements include academic, business, corporate, government, media and business 

assistance in the application of the analytical data process and is most needed by 

them. Now small business owners can improve their business performance by 

applying data analytics that is structured based on the concept of technology in-

novation 4.0 based on 3 elements including technology, organization and envi-

ronment. It is concluded that they can apply data concepts analytics and the re-

sults can be used to make decisions in taking actions to improve business perfor-

mance in the future. 
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1 Introduction 

Today's business world is inseparable from the process of globalization, the application 

of innovation, the speed of digitalization, and the spread and competition of infor-

mation, which has changed business models. The digital era has made some businesses 

use new advanced innovations, for example, cell phones and social media, technologies 

in terms of raw data that can be accessed especially to be understood, stored, analyzed, 

and used at a lower cost [1]. The existence of digital records on the internet and the 

ever-increasing volume, commonly referred to as big data, is  produced by each person 

all over the world [2]. Big data has been recognized as one of the technological pillars  
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of the future and has the potential to offer companies excellent business value. By im-

plementing it, benefits are obtained in the form of improved company performance 

through customer satisfaction [3]. Despite the fact that big data analytics provides a 

number of advantages, little study has been done on how businesses may use it and get 

economic value from such technology.According to [4] data analytics has been widely 

regarded as a breakthrough technology development in academia and the business com-

munity. Although many companies that use data analytics have a limited understanding 

of how they translate the potential of such technology into business value, there is a 

lack of research on how businesses may embrace it and benefit from it in terms of com-

mercial value. 

Information and Communication Technology (ICT) applications that are newly de-

veloped have two economic effects: they provide value for businesses and customers 

and spur economic growth by raising standards of living. [5]. The extent to which big 

data analytics solutions can contribute to the creation of competitive advantage can be 

assessed by considering the resource-based view (RBV) [6]. [7] argue that to succeed 

in big data analytics it is necessary to consider that data is no longer an information 

asset but a strategic asset of a company. The application of data analytics in the com-

pany contributes conceptually and empirically to improving company performance [8]. 

Successful strategic organizational performance is achieved through the combina-

tion of critical business intelligence and data analytics to improve organizational per-

formance [9]. [10] Relation to Organizational Performance and Top Management En-

gagement stated that predictive data analytics is important for predicting organizational 

performance with structured performance indicators. Several large companies have im-

plemented data analytics but only a few have succeeded in utilizing it to improve their 

performance, [11] developed a data analytics method based on RBT - Resources Based 

Theory. 

The issue of applying Industry 4.0 technology is one that Small and Medium Enter-

prises (SMEs) must overcome in order to stay up with giant corporations, open the door 

for sustainable company growth, and undergo digital transformation. [12].[13] investi-

gated the integration of the Technology-Organization-Environment (TOE) model and 

the Resource Based View (RBV) of the organization aims to give a single and unified 

model for BDA adoption among SMEs and how SMEs benefit from the business values 

of adopting BDA.  

[14] Conducted research theoretically and tested empirically by conducting data an-

alytics on social media, and theoretically obtained data on the diversity of social media 

as part of data analytics. Through its easy accessibility and usability, it can take part in 

efforts to break the reservation of SMEs towards Big Data analytics. It allows SMEs to 

utilize their data and participate in analyzing the data [15]. 

According to [16], entrepreneurs tend to make decisions independently and crea-

tively to provide added value for customers and impact the economy. Entrepreneurs 

need to be more inventive by changing the current state of the market and bringing new 

value to the marketplace in order to strengthen their edge over competitors. [17]. There-

fore, adopting new technologies in SMEs can be one of the important strategies to im-

prove their position in the market and become more inventive and competitive. [18]; 

[19].  
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BDA is a new growth strategy for SMEs that enables them to use analytical tools to 

make better judgments regarding the market and client demands. They will also benefit 

from increased market competition. [20]. 

[21] stated that most multinational and large companies may have already imple-

mented BDA aiming to improve organizational performance, but many Small and Me-

dium Enterprises (SMEs) are still in the exploratory stage. Today, a variety of online 

and offline data sources may be used by small businesses to their benefit and for their 

hidden value in order to make judgments that are reliable and in line with their objec-

tives [22]. Embracing big data can be beneficial for SMEs, as this technology can boost 

SMEs' confidence by applying real-time solutions to problems that every business may 

face [23]. 

SMEs using big data analytics are flexible and can make a big effort [22]. Compe-

tition has been reported as one of the main reasons for SMEs to adopt BDA [24]. Strong 

competition among SMEs in the market forces them to adopt BDA to improve their 

performance and remain competitive [25]; [24]. Since many big data projects have 

managed to improve competitiveness [26] SMEs have worked on using BDA technol-

ogy [24]; [27]. Existing studies also highlight that SMEs should consider introducing 

BDA in their operations [18]; [8]. Considering SMEs's role in developing countries the 

acceptance of BDA as a new rider should not underestimate the innovation of SMEs. 

According to [8] the majority of recent literature emphasizes the importance of BDA 

in large projects [11]; [6]. However most SMEs do not want to implement big data 

technologies in their business or fail to invest in BDA practice due to lack of awareness 

and knowledge about big data [28]; [18]. 

SMEs are reluctant to embrace BDA due to poor IT infrastructure, improper skills, 

insufficient support from top executives, insufficient technology to manage high-vol-

ume unstructured data, nebulous business and IT strategy alignment plans, and limited 

financial assistance. [20]; [27]; [29]. 

[30] conducted research by identifying the main trends, opportunities and chal-

lenges faced by large enterprises and SMEs. He described situations where Big Data 

analytics are considered significant and favorable applications to improve the innova-

tion process. 

The Processes of Technological Innovation by Tornatzky and Fleischer, which de-

scribes the Technology-Organization-Environment (TOE) framework [31] describes 

the entire innovation process - from the development of innovations by engineers and 

entrepreneurs to the adoption and implementation of those innovations by users in the 

context of the firm. One stage of this process, the company context's effect on the ac-

ceptance and implementation of innovations, is represented by the TOE framework. 

An organizational-level theory called the TOE framework indicates that there are 

three different aspects of the company setting that affect adoption choices. Technolog-

ical context, organizational context, and environmental context comprise the three com-

ponents, they all have an impact on technological innovation. From the environmental 

context SMEs have the potential to grow with tremendous conditions and constraints 

but they run their business efficiently and still need a lot of support from the govern-

ment and other major players in the market and this is needed to strengthen them [32]. 
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Several previous studies have found that the application of data analytics is only 

carried out by large companies, not yet widely practiced by SMEs due to limited re-

sources. A theoretical framework is needed to apply this innovation as a reference for 

SMEs to make decisions to improve business performance. Three technology-organi-

zation-environment contexts are used as the basis for developing this framework by 

referring to the analysis of two types of data, namely data from the internet and data 

developed based on historical business performance. According to [33],one of the suc-

cesses of SMEs in their business is through a sustainable business assistance process 

involving hexahelix elements (academics - business - community - government, media 

and sustainable assistance is needed). 

2 Method 

2.1 Systematic Literature Review (SLR) 

SLRs come in two forms: (1) Reviews that serve as the basis for empirical studies and 

(2) stand-alone works background reviews are typically used as justification for deci-

sions made in the research design, provide theoretical context, or identify gaps in the 

literature that the research seeks to fill [34]. a research design conducted to systemati-

cally synthesize existing research evidence in terms of searching for research articles, 

critical appraisal and synthesis of research results to answer a question. SLR research 

is conducted for various purposes, including to identify, review and interpret all avail-

able research with the topic area of phenomena of interest with specific relevant re-

search questions using journal literature that uses the keywords: big data analytics, data 

analytics, small business and TOE. 

2.2 Database Development 

The database development process was carried out on a sample of 50 MSMEs spread 

throughout Indonesia by taking data from the internet, especially on marketplaces, so-

cial media Instagram, and Facebook: real-time data on profile visits, demographic data 

on social media visitors, web click data, web click hours data. In addition to data from 

the internet, there is also data compiled based on Key Performance Indicators (KPI) 

based on past historical records containing performance data. 

2.3 Data Analytic 

It is a process that uses tools, technology, to find trends and solve problems using data 

that may influence corporate procedures, enhance decision-making, and promote busi-

ness expansion. Analyze SME Problems and Set an Action Plan or corrective action 

plan to improve MSME business performance and compare before and after implemen-

tation with KPIs accordance with [35]. 
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2.4 Developing Theoretical Framework 

The preparation of the conceptual framework for applying analytical data to MSMEs 

uses several stages, namely: (1) Developing a Data Analytical Application Model based 

on the TOE Context; (2) Develop data, internet data and business performance histori-

cal data; (3) Processing data using descriptive and predictive data methods with Key 

Performance Indicators (KPI); and (4) Designing the Theoretical Framework for the 

Implementation of Data Analytics 

3 Result and Discussion 

3.1 Technology-Organization-Environment Context  

Adoption of innovation is influenced by technology, organization, and the environmen-

tal context within the company, and for small businesses, a model for implementing 

data analytics is needed by modifying the TOE Concept. In Technology Context, small 

businesses are expected to be able to adopt technology 4.0 by applying data analytics 

for their business development. From the organizations context of small business and 

their supporting resources, they are part of the Triangle TOE Framework, which was 

adapted from the book The Processes of Technological Innovation by Tornatzky and 

Fleischer. The last context is the environment where the supporting factors for the ap-

plication of data analytics in MSMEs are Hexahelix Stakeholders, namely academic – 

business – community - government – media and business assistance (Fig. 1). 

 

Fig. 1. Triangle TOE Framework for Small Business Sustainability adapted from Tornatzky and 

Fleischer’s The Processes of Technology Innovation 

3.2 Database Development Process 

Small businesses with sustainable business assistance carry out a data development 

process consisting of 2 categories, namely: (1) data from the internet (social media Fa-

cebook and Instagram, market place and google trend analysis (2) Historical Business 
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Performance Data compiled from key performance indicators consisting of the 5 deter-

mining factors are financial factors, production factors, marketing factors, HR factors, 

and organizational factors. Details of the stages of data development were listed in Fig. 

2. 

 

Fig. 2. Flow Chart of the Performance Report Preparing Process at the Data Development Stage 

3.3 Data Processing  

Conducted based on the best performance and the results of data processing are several 

decisions that must be taken by small business owners who become strategic decisions 

to develop their business The conceptual framework at the data processing stage is per-

formed with the flow as shown in Fig. 3. 

3.4 Design Theoretical Framework for Implementation Data Analytics 

The Integrated Theoretical Framework by combining several stages and elements as-

sembled according to the TOE components - Technology, Organization and Environ-

ment is depicted in Fig. 4. Sustainable business assistance as one of the Hexahelix com-

ponents in this concept plays an important role in realizing success in the application 

of this theoretical framework. 

350             M. R. Radyanto et al.



 

 

Fig. 3. Data Processing for Decision Making  

 

Fig. 4. Theoretical Framework Implementation Data Analytics for Supporting Small Business 

Performance 

4 Conclusion  

From some earlier literature, it is often discussed about the application of data analytics 

in some major companies where the resources and ability to carry out the data analysis 

process are very supportive, so the company can immediately take strategic policies to 

improve its business. Unlike the case with SMEs which have limited resources, so the 

application of data analytics systems is very limited and has not been able to do so. 

Theoretical Framework for the Implementation of Data Analytics             351



 

Based on the theoretical framework for the application of data analytics systems 

developed by integrating the TOE concept with data analytics implementation methods 

in MSMEs by involving sustainable Hexahelix elements (Academics - Business - Com-

munity - Government - Media - and Business Assistance), SMEs are able to implement 

this technology adoption system so their business performance can improve. 
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