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Abstract
This study examined the technological factor’s utilization to promote the e-com-
merce in small and medium sized enterprises in Bangladesh. The technological 
factors are, Information and communication adoption, Internet connectivity, and 
Business data management. The e-commerce adoption factors involve the strate-
gic innovation, research and development activity, and Productivity growth. The 
electronic commerce is being widely adopted in Bangladesh in the time of covid-
19 pandemic. In the adoption of e-commerce, prominent factors are the internet 
connectivity, which plays a major role and Business data management which has 
equal importance for SMEs. SMEs have limited access to data as compared to mul-
tinational industries. However, the data has equal importance for multinational and 
SMEs to improve the e-commerce business. The research collects data from 115 
SMEs from Bangladesh relating to different fields. The random selection method 
has been advised to collect data from SMEs aged not less than five years. The data 
collected for this research is through the interested parties of small and medium 
sized enterprises in Bangladesh. The data of the research is interpreted and analyzed 
through statistical software SPSS.

Keywords  SMEs · e-Commerce adoption · Technological factors · Bangladesh

1  Introduction

Technological factors are important to any organization, and their role is indispen-
sable in business. Technological factors are essential to compete with the modern 
trends of modern society. In this research, the technological factors include ICT 
adoption, Internet connectivity, and business data management. There are ample 
theories about the technological factors and their utilization processes for small and 
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medium-sized enterprises. This study is based on the technology acceptance model 
(TAM) [34]. Davis [35] proposed the technology acceptance model, and its second 
model, TAM2, is based on the theory of reasoned action and innovation diffusion 
theory [54]. TAM works as a general theory, which has many bases according on 
the industry’s needs [34]. Other theories are,the theory of planned behavior (TPB 
[11], Unified Theory of Acceptance and Use of Technology (UTAUT), Diffusion 
of Innovation (DOI) [44], and the Technology-Organization-Environment (TOE) 
framework.

The role of information and communication technology adoption (ICT) is impor-
tant in the use of businesses. It can be used for finding, developing, and analyz-
ing present and persistent information, problems, and solutions to business-oriented 
issues. ICT adoption provided a rapid mechanism to access experiences and ideas 
from the global community and learn and experience people from different cultures 
and communities [17]. Information and communication technology adoption has 
become a powerful source of inspiration in society. A country’s economic growth 
depends on small and medium-sized enterprises (SMEs). Small and medium-sized 
enterprises work in two ways, producers and users of information and communica-
tion technology, in the form of rapid productivity and easy and rapid communication 
to reach new clients.

Technological factors are the most powerful communication tools for competi-
tive purposes inside organizations [3]. With time, organizations have developed a 
speedy information gathering, communication, and problem-solving process. As a 
result, ample web applications and software are available on the market to facilitate 
organizations. These web applications work on hardware such as computers, lap-
tops, tablets, and other gadgets [19]. These technological advancements have made 
the decision-making process much easier for SMEs, and their routine tasks have 
become a click away.

With technological advancement, the model-making and concept-designing pro-
cesses have become easier to find faults in computer programs. That has saved labor, 
time, and money for SMEs. Each small and medium-sized enterprise uses differ-
ent ICT adoption tools differently. The internet connectivity in SMEs is based on 
3G, and 4G broadband, which further connects with virtual private networks in the 
organization [1]. However, in Bangladesh, not all SMEs use high-speed internet 
connectivity. In several areas, the internet connectivity is limited to 3G only. How-
ever, the fastest internet connectivity available in the country is 5G [1].

Technological factors are important in adopting e-commerce in small and 
medium-sized firms. The role of internet connectivity is obvious, and no firm can 
adopt e-commerce without internet connectivity [21]. The non-availability of the 
internet leads a firm not to adopt e-commerce. In some cases, it has been observed 
that SMEs struggle to manage their secure internet availability. Still, the lack of 
infrastructure, poor circumstances, and environmental issues are hurdles to e-com-
merce adoption. Research and development are the keys to launching an e-commerce 
business. SMEs have acquired R&D activity through proper learning, but lack of 
implementation is the barrier to e-commerce adoption for SMEs in Bangladesh [2]. 
The R&D is fixed to focus on the local level, ignoring the national and international 
competitors. The bigger the data, the fewer issues SMEs will face in the future. It 
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depends on the data to sort out the problems of small firms. If there is no data, there 
will be no solution. To cope with modern issues, SMEs need a proper data manage-
ment system to adopt e-commerce and work with it [4].

Small and medium-sized enterprises also use Enterprise Resource Planning 
(ERP) programs as ICT tools in manufacturing [39]. Technological factors can ben-
efit organizations multiple times. ICT adoption in developing countries is slow, like 
Bangladesh, where lack of proper telecommunication infrastructure, limited tech-
nological literacy, and the inability to merge technological tools into business pro-
cesses are prominent causes. Also, high costs and limited financial resources for 
small and medium-sized enterprises cause slower progress of technological tools in 
the country’s businesses [53].

The term "technological factors" denotes three sub-terms: information and com-
munication technology adoption (ICT), which is computerized information; use of 
the web and e-mail for organizational purposes; and a different type of software used 
in enterprises [14]. These technologies use desktop and laptop computers, smart-
phones, handheld devices, the internet, and other business software for data storage 
and secure networking. Internet Connectivity (IC) supplies quality internet connec-
tivity to their needs, demands, and deliveries. Business data management (BDM) 
helps organizations and enterprises (SMEs) in the conduction of business processing 
from various departmental duties that ease employees causing over-burden on work 
and allow them to deliver timely services [56]. All these processes are carried out 
over ICT platforms.

This research uses the following definition of SMEs: A micro enterprise is a 
business with fewer than ten employees. Small enterprises consist of more than ten 
and less than fifty employees. Medium-sized enterprises consist of more than fifty 
and less than two hundred employees [40]. SMEs serve ample tasks within supply 
chains, distributors, and suppliers. Cost reduction is the first benefit of ICT adoption. 
Previously, the use of paper instead of computers and no proper form of commu-
nication or time-taking communication process cost enterprises. In modern times, 
with the help of ICT, smartphones provide quick and easy communication at any 
time. Also, the use of computers in firms/organizations has simplified day-to-day 
tasks, and the processes of financial management, risk management, and business 
management have become easier and more rapid [36]. If it is considered that there 
are two types of firms: those using ICT and those not using ICT, then there is no 
competition between them because, with time, firms will adopt ICT for their benefit. 
In the case of "competition seeking,’ each firm struggles to adopt ICT, but there are 
several issues in handling the ICT process within organizations.

2 � Literature review and hypothesis development

2.1 � Theoretical background

Small and medium-sized enterprises are a blessing for the growth and develop-
ment of Bangladesh and its economy [36]. The adoption of e-Commerce in SMEs 
has changed the perspective of production and innovation in the past few years. 
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Although with progress, some barriers stop the adoption process of e-commerce. 
These barriers also create hurdles in adopting technological factors, information 
and communication technologies, and their utilization in firms or enterprises [15]. 
The barriers include,lack of awareness about the use of information technology, the 
inadequacy of ICT-capable and literate managers and workers, insufficient financial 
resources, and the perceived lack of relevance or value-added of ICTs to their busi-
ness. The adoption of e-commerce depends on research and development activity 
and productivity improvement [7]. Customers play a vital role in the development 
of e-commerce. However, technology literacy is still very limited in most develop-
ing countries. There is a shortage of skilled workers among SMEs, a key issue in 
moving forward with using information technology in business [4]. There are also 
doubts about whether SMEs can take advantage of the benefits of accessing the 
global market through the Internet, given their limited capabilities in design, distri-
bution, marketing, and post-sale support. While the Internet can be useful in access-
ing international design expertise, SMEs are not confident that they can command a 
premium on the prices of their goods unless they offer product innovations [65].

Through the emergence of technology, many businesses today can be wider and 
more expansive in the business environment by adopting e-Commerce. A more 
expansive and extensive form of technological advancement through Information 
and Communication Technology adoption (ICT) helps many Small and Medium 
Sized Enterprise (SMEs) to conduct businesses through the integration of different 
forms of communication lines that will connect the business to customers at their 
fingertips and will be exposed to business information regarding products and ser-
vices [3, 10, 14]. An array of studies has been conducted on the topics of e-com-
merce adoption and ICT adoption. Many of these studies focused on developed 
countries, while fewer focused on developing countries [18, 24, 30]. Studies carried 
out in developing countries focused on the downstream side of SMEs rather than the 
upstream side, which makes the previous literature unidirectional concerning ICT 
adoption in SMEs. There is a need to develop factors that impact e-commerce adop-
tion in small firms and understand the role of information and communication tech-
nology as per modern standards. However, business performance is important and 
needs to utilize these factors to benefit the organization and firms [10]. Major prob-
lem faced by SMEs in the adoption of e-commerce is the lack of information tech-
nology [42]. In developing countries, ICT adoption does not provide enough benefit 
to SMEs, which is the main reason to keep ICT out of focus [33].

One important aspect of e-Commerce is the technological concept of providing 
an organization with ease of doing business, which is especially helpful in many 
small and medium-sized enterprises (SMEs) across the globe because of its vari-
ous advantages for effective and efficient business outcomes. Several factors in 
e-commerce adoption don’t support the adoption of e-commerce in SMEs [7]. These 
factors include supportive issues in the form of lack of support, lack of security 
measures, business partner readiness, and lack of information technology resources. 
These are the major factors in the adoption of B2C e-commerce. Other factors Zaied 
[68] listed are the lack of proper knowledge and usage ability of the ICT resources, 
no maintenance of the ICT equipment, improper communication infrastructure, 
financial issues, and legal infrastructure. Although SMEs play an important role in 
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developing the country’s economy and growth. In some cases, the country’s eco-
nomic growth depends on small and medium-sized firms, which help create jobs and 
eradicate poverty. There, there is always a positive impact in terms of the economic 
growth of the country with the development of SMEs [13, 67].

2.2 � ICT adoption by SMEs

Research conducted by [31] to examine the role of ICT in business development 
concluded that ICT’s role in business growth is positive and productive. ICT has 
played a major role in the development of organizations, especially by facilitat-
ing communication, through which firms or organizations transfer valuable data in 
a second [48]. Also, ICT has advanced the process of information gathering with 
a single click. In times of need, ICT helps organizations manage their production 
on time. The enterprises that use information technology are more productive than 
others. The growth is double, and they grow faster. From the profit point of view, 
ICT-adopted firms/organizations always earn a better output [32]. Pandemic shifted 
the entire focus of businesses in ’business survival. In pandemic, consumer’s atten-
tion was shifted to compatibility, and the perceived complexity remained high in 
e-commerce adoption [23]. Compared with other organizations, ICT-adopted firms 
encourage other firms to adopt the same mechanism. Small enterprises don’t use 
ICT in their business. The reasons are the lack of proper information, small output, 
and considering ICT as a complex and insecure tool. Another reason is the lack of 
skills in SMEs to use ICT [41]. Based on the literature review, the hypothesis of the 
research is,

H1. ICT adoption has positive impact on SMEs e-commerce adoption.

2.2.1 � Internet connectivity (IC)

The internet connection is the first demand for small and medium-sized enterprises 
to adopt e-commerce. The internet not only connects SMEs on equal grounds but 
also connects the firms with international markets. Internet-based information and 
communication technologies provide more value to businesses through quick inter-
action, access to data, and new modes of formulating a business. According to [22, 
31, 47], ICT has improved the communication between SMEs and competition 
among firms. ICT is information oriented, enabling the firm to access information 
directly from the stakeholder. ICT is communication-oriented, which enables SMEs 
to connect with stakeholders in multiple ways. Also, the ICT provides workflow ori-
entation for automated processing. Balocco et  al. [8] argue that proper ICT usage 
not only lowers the costs of communication but also eradicates the barriers to com-
munication, allowing for a rapid increase in the exchange of information from one 
stakeholder to another. Information flow is the demand of today’s small and medium 
firms, and internet connectivity fulfills the demand. Businesses more attached to 
ICT are more progressive and have better results than those without internet access. 
Internet connectivity has benefited organizations and firms at the root level and erad-
icated the traditional means of communication [21]. Taking orders, keeping a record 
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of product delivery, and providing feedback mechanisms are all done through inter-
net connectivity, which eases the link between different branches of SMEs. Based on 
the literature review, the hypothesis of the research is,

H2. Internet Connectivity has positive impact on SMEs e-commerce adoption.

2.2.2 � Business data management (BDM)

Nowadays, data for small and medium-sized enterprises are considered the big-
gest asset rather than products. Products are not unique and have background data, 
which is the main asset. Enterprises are exploring unique ways to cultivate and store 
the data for longer periods. In today’s world, data has become bigger, and big data 
management in business is an issue. SME participants go through different stages to 
mark their venture for business data management [64]. In the first place, they seek 
a potential business partner. The business partner provides the firm with their basic 
demands through the supply chain process, in which the suppliers of the products 
etc. [63, 70]. After completion of the first task, a mutual agreement is needed for all 
the partners to meet their demands. In this phase, the price of products, the time of 
product delivery, and the cost of product delivery are negotiated. The second phase 
is about the practical agreement of the first phase. In all these phases, business data 
management is needed.

There are ample phases, including the research and R&D phases [61]. Mul-
tinational firms use big data, but SMEs have also progressed to big data manage-
ment. SMEs acquire ample data on products, planning, and tools for improving 
business functionality. According to [25], big data achievement is not an issue for 
SMEs,rather, the issue is managing it. SMEs utilize their power through partnership 
programs, logistics, and customer-based demands. There are many challenges for 
SMEs, and big data provides a valuable solution. The key is successful data manage-
ment. Data management has challenges for SMEs regarding security issues, han-
dling the different types of data simultaneously, extracting value from the data, data 
analysis, and data storing [49]. Based on the literature review, the hypothesis of the 
research is,

H3. Business data management has positive impact on SMEs e-commerce 
adoption.

2.3 � E‑Commerce adoption factors

The e-commerce adoption in this paper has three factors, (1) Strategic innovation, 
(2) Research and development activity, and (3) Productivity growth.

2.3.1 � Strategic innovation (SI)

In previous studies, three stands have been discussed relating to the relation-
ship between productivity growth and strategic innovation for SMEs. The first 
stand has been discussed by [20] in the  capital stock model. This model high-
lights the investment in research and development activity through strategic 
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innovation. Other studies also focused on strategic innovation in terms of produc-
tivity growth. [27] highlighted the use of "knowledge capital" as the main source 
of strategic innovation. According to Smolny [58], strategic innovation improves 
productivity by reducing production costs and capital in the third model. Another 
model of active learning introduced in the studies [59] points out the success-
ful contribution of strategic innovation to the firm’s productivity. Studies from 
the USA highlight the strategic innovation process as an essential element in the 
growth of firm innovation [37]. The R&D researchers conducted these studies on 
practical grounds to inspect the SME’ single product venture. Companies have 
been observed to go for a single famous product to secure their best place in the 
market and highlight the available competition with other products on the ground 
[5, 12]. Based on the literature review, the hypothesis of the research is;

H4. Strategic innovation has positive impact on SMEs e-commerce adop-
tion.

2.3.2 � Research and development activity (RDA)

It has been observed in previous studies that small and medium-sized firms only 
limit themselves to informal research and development activity, which is the main 
reason for their downward bias, which further leads to their limited standard of inno-
vation [55]. Research and development activities must be permanent for SMEs. Still, 
in the case of small and medium-sized firms, non-permanent research and devel-
opment are observed with the attachment of different departments [2]. Innovation 
activities grow in SMEs where limited interaction with the government is involved, 
leading to higher responsiveness. Research and development activity is the keys to 
creating change in the technological process [46]. In challenging times, firms try 
to maintain their capacity by maintaining reliability for continuous growth. In that 
case, the business improvement along with the manufacturing process is the key to 
ensuring the firm’s sustainable growth. According to [45], managers in small and 
medium firms have lesser skills to lead the company strategically. SMEs serve the 
local niche with limited skills to produce a product that benefits the limited com-
munity. Resource scarcity is another barrier to SMEs’ limited innovation with less 
organizational structure, a lack of expert employees, skillful workers, and proper 
knowledge about product creativity and innovation [16]. Developing new market-
competitive products comes through SMEs’ research and development activity [57]. 
The competition of SMEs is through their new-to-market products. In this regard, 
research and development are the keys to creating a product design and ensuring the 
product’s reliability and demand in the market [28]. In most cases, R&D activity is 
helpful in the greater growth of the industry. However, small firms invest more in 
R&D at the local level with limited resources. Based on the literature review, the 
hypothesis of the research is,

H5. Research and Development has positive impact on SMEs e-commerce 
adoption.
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2.3.3 � Productivity growth (PROD)

The effect of e-commerce adoption on the supply chain and demand is obvious in 
SMEs. It has a profound impact on consumer behavior relating to economic devel-
opment. On the demand side, it increases productivity growth and influences the 
production treatment on the supply level. For most factors, there is a well-estab-
lished relationship between e-commerce and productivity growth [6]. In some pre-
vious studies, the relationship between economic growth and productivity growth 
has been observed regarding ICT adoption. Many studies show a positive relation-
ship between productivity growth and ICT adoption at different levels. It has been 
observed that ICT can increase the level of productivity growth for SMEs. Accord-
ing to [69], e-commerce adoption has led firms to sustain better economic growth 
and the development of small firms. However, productivity growth results from dif-
ferent factors that coordinate to obtain sustainable growth in the firm [1, 26]. In low-
development countries, e-commerce has always been a strong force behind the pro-
gressive economy. Based on the literature review, the hypothesis of the research is,

H6. Productivity Growth has positive impact on SMEs e-commerce adoption.

2.4 � Conceptual framework

The technology facilitating the communication process in the industry is called 
Information and Communication Technology (ICT) [41]. In today’s firms, the 
role of ICT is to facilitate small and medium-sized enterprises with computer 
networks and telecommunications, which further facilitate broadband technol-
ogy for the industries. According to the World Bank, ICT helps manage the hard-
ware, software, and networks to collect and store the data for transmission and 
processing purposes [32]. It also helps the industry to provide voice, text, and 
images. The terms "information technology" and " information and communi-
cation technology" have the same purpose. The literature review has drawn the 
research framework, highlighting the utilization of technological factors by SMEs 
in Bangladesh and its impact on e-Commerce adoption. Technological factors 
include (1) information and communication technology adoption (ICT), which 
further includes (2) internet connectivity, and (3) business data management [17]. 
Other factors relating to e-commerce adoption are (1) strategic innovation, (2) 
research and development activity, and (3) productivity growth. ICT adoption is 
not limited to a few factors. It includes access to the internet, computers, print-
ers, scanners, smartphones, and other devices to fulfill the SMEs’ basic needs. 
The benefit of ICT adoption is significant. However, there are several barriers 
to implementing ICT adoption in small and medium-sized enterprises [4]. The 
use of ICT and its impact on e-Commerce adoption in SMEs has been observed 
in previous studies. In Bangladesh, the lack of proper infrastructure and internet 
connectivity is an issue for SMEs to grow rapidly, negatively impacting e-com-
merce adoption [1]. This research explores the factors behind SMEs’ e-commerce 
adoption in Bangladesh. The factors have been drawn through a literature review 
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of the relevant studies. There are unique factors that the previous research hasn’t 
addressed. Also, the previous research focused more on developing e-commerce 
adoption in developed countries. Studies available on the adoption of SMEs 
e-commerce in developing countries are conducted upstream. This study explores 
the downstream issues relating to e-commerce adoption in Bangladesh by small 
and medium-sized firms. This research includes the following factors: Technolog-
ical factors such as information and communication technology adoption (ICT), 
internet connectivity (IC), and business data management (BDM) are included. 
The e-commerce adoption factors are strategic innovation (SI), research and 
development activity (RDA), and productivity growth (PG).

3 � Methodology and sample size

Research strategy is the most basic and common approach in management and busi-
ness research [52]. This pattern of research aims to collect data from samples. Data 
is used through descriptive statistics for research purposes based on deductive logic 
[52]. This research collected data from SMEs in Bangladesh with self-administered 
questionnaires. It is a 5-point Likert scale questionnaire based on six technological 
factors and e-commerce adoption. Other empirical previous studies have used the 
same mechanism to identify key constructs of research variables. The questionnaire 
deals with the demographic profile of the respondents, which includes the respond-
ents’ age, Gender of the respondents, their position in small and medium firms, and 
how long the SMEs have been working. The technological factors include ICT adop-
tion, Internet Connectivity, and Business Data Management to explore their impact 
on SMEs’ ability to adopt ICT. The e-commerce adoption factors are,Strategic inno-
vation, research and development activity, and Productivity growth.

This study uses a method to enlist SMEs with fewer than 100 employees. In 
Bangladesh, there is no official data available over the internet relating to small 
and medium-sized firms. The random selection method has been advised to collect 
data from SMEs aged not less than five years. The data collected for this research 
is through the interested parties of small and medium sized enterprises in Bangla-
desh. Only those firms were selected for data collection having completion infor-
mation, record available to the researcher. Complete information of relevant small 
and medium sized enterprises includes the company name, address, e-mail address, 
industry type, and contact number. The data of the research is collected through a 
questionnaire. The questionnaire of the research was prepared by the researcher, 
based on the literature review of the relevant previous studies. After identifying and 
cleaning the data, 115 small and medium-sized firms were selected to collect data 
with 350 respondents.

In the data analysis procedure, the descriptive statistics of the research variables 
is given with their Mean and Standard deviation. The KMO and Bartlett’s test is 
applied to examine the reliability and validity of the construct. Factor analysis pro-
cess has been completed to examine the total variance explained. The co-relation 
and regression process is performed for hypothesis investigation (Fig. 1).
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4 � Data analysis

The demographic profile of the respondents is based on the age of the respond-
ents, the position of employees in small and medium sized enterprises in Bangla-
desh, and How long the business of SMEs is running (Table 1).

The demographic profile of the respondents shows that 78% of the employees 
are male, and 21% of employees are female in SMEs. 50% of the respondents 
have an age range of 19–27 years, 34% of their age range is 28–34 years, and the 
least number of respondents have an age below 24 years. Regarding the position 
of employees in SMEs, 12% were owners of SMEs, 10% were managers, and 9% 
were both managers and owners. The business has been running for less than five 

Strategic 

innovation
Research and 

development 

activity

Productivity 

growth

SMEs e-commerce 
adop�on

H1
H2

H3

H4
H5

H6

ICT adoption

Internet 
connec�vity Business data 

management

Fig. 1   Research framework, technological factors, SMEs and e-commerce factors

Table 1   Demographic profile % of total

Gender Male 78.3
Female 21.7

Age 18–24 years 1.1
19–27 years 50.0
28–34 years 34.3
Over 35 years 14.6

Position in SME Owner 12.6
Manger 10.9
Both 9.4

How long has the business 
been running for?

Less than 5 Years 15.1
6–10 years 9.7
11–25 years 5.7
Over 25 years 2.3
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years and has a ratio of 15%, while 9% of the business is over 6 years of age and 
below 10 years, while over 25 years of business has a ratio of 2.3%.

4.1 � Descriptive statistics of the variables

This section descriptive statistics of the results shows the Mean and Standard devia-
tion (Tables 2, 3).

Kaiser Meyer’s measurement adequacy is 0.753, which is greater than 0.6 to 
assure us that we can start with an exploratory factor analysis process. Also, Bart-
lett’s test of sphericity is significant (Table 4).

The initial Eigenvalues table shows that we have seven components having eigen-
values above than 1. It further means that in our study, we have 6 factors.

Table 2   Descriptive statistics Mean N SD

SMEs e-commerce adoption 4.64 350 .481
ICT adoption 4.6114 350 .55410
Internet connectivity 4.6743 350 .51026
Business data management 4.6457 350 .49660
Research and development activity 4.0071 350 .70045
Strategic innovation 4.3300 350 .52484
Productivity growth 4.1586 350 .49662

Table 3   KMO and Bartlett’s test Kaiser–Meyer–Olkin measure of sampling adequacy .753

Bartlett’s Test of Sphericity Approx. Chi-
Square

3097.389

df 190
Sig .000

Table 4   Total variance explained

Extraction Method: Principal Component Analysis. a. When components are correlated, sums of squared 
loadings cannot be added to obtain a total variance

Component Initial Eigenvalues Extraction sums of squared loadings Rotation SS 
Loadingsa

Total Variance % Cumulative % Total Variance % Cumulative % Total

1 4.892 24.458 24.458 4.892 24.458 24.458 4.135
2 2.799 13.993 38.451 2.799 13.993 38.451 2.349
3 1.671 8.357 46.808 1.671 8.357 46.808 2.026
4 1.498 7.489 54.296 1.498 7.489 54.296 2.363
5 1.379 6.894 61.191 1.379 6.894 61.191 2.502
6 1.232 6.159 67.350 1.232 6.159 67.350 2.592
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Component Matrix in the Table 5 is the rotation-based matrix of factor analy-
sis. The extraction method used in the factor analysis is ‘Principal component 
analysis’, which extracted six components.

A Pearson correlation was conducted to determine the relationship between 
variables of e-commerce adoption and technological factors. The study results 
show a significant relationship with SME’s e-commerce adoption. In the case of 
strategic innovation, the relationship is non-significant (r = 0.336, p < 0.05). In 
contrast, the ICT adoption (r = 0.409), Internet connectivity (r = 0.327), Business 
data management (r = 0.256), research and development activity (r = 505), and 
productivity growth (r = 0.552). The results show that productivity growth (PG) 
and research and development activity (RD) strongly relate to SMEs e-commerce 
adoption (Tables 6, 7).

A regression analysis was conducted to explore the impact of technological and 
e-commerce factors on SMEs e-commerce adoption. The results of the regression 
are given in the table. The value of R shows a simple correlation among variables. 
In this case, the R-value (R = 0.706) indicates a higher correlation level among 
variables. The R square value shows how much of the total variance is explained 
by the dependent variable. In this case, the value of (R2 = 0.499) indicates that 

Table 5   Component Matrixa

Extraction Method: Principal Component Analysis
a. 6 components extracted

Component

1 2 3 4 5 6

Internet connectivity .845
ICT adoption .805
Research and development activity .729
Productivity growth .710
Strategic innovation .536
Business data management .480

Table 6   Co-relation of the 
research variables

Correlations

Pearson 
Correlation

Mean p

ICT adoption .409 4.6114 0.000
Internet Connectivity .327 4.6743 0.000
Business Data Management .256 4.6457 0.000
Research and Development activity .505 4.0071 0.000
Strategic innovation .336 4.3300 .369
Productivity Growth .552 4.1586 0.000
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49% of the variance is explained by SMEs e-commerce adoption. In the case of 
internet connectivity (IC), the value of β is negative (β = −0.016, p > 0.05), which 
shows a non-significant negative relationship between SMEs e-commerce adop-
tion and internet connectivity. Business data management has a non-significant 
impact on SMEs e-commerce adoption (β = 0.004, p < 0.005).

Table  8 addresses the hypothesis statements and their results in the status sec-
tions. This research is based on six hypotheses, of which four hypotheses; (H1) ICT 
adoption, (H4) productivity growth, (H5) Research and development activity, and 
(H6) strategic innovation, has been accepted by the results. The rejected hypotheses 
of the study are; (H2) internet connectivity and (H3) business data management.

5 � Discussion

This study evaluated the "utilization of technological factors to promote the 
e-commerce adoption in SMEs". The study results show that productivity growth, 
research and development activity strongly effect the e-commerce adoption in 
small and medium enterprises in Bangladesh. To examine, either the effect is 

Table 7   Result of the regression

a Dependent Variable: e-Com adoption by SMEs
R = 0.706 R2 = .499 F = 56.9 Sig. = .000

Coefficientsa

B Std. Error t Sig

(Constant) .939 .240 3.904 .000
ICT adoption .184 .045 2.880 .031
Internet Connectivity −.016 .047 −.336 .737
Business Data Management .004 .042 .105 .916
Research and Development activity .253 .028 9.091 .000
Strategic innovation .200 .039 5.165 .000
Productivity Growth .358 .043 8.308 .000

Table 8   Hypothesis results

Statement Status

H1 ICT adoption has positive impact on SMEs e-commerce adoption Accepted
H2 Internet Connectivity has positive impact on SMEs e-commerce adoption Rejected
H3 Business data management has positive impact on SMEs e-commerce adoption Rejected
H4 Productivity Growth has positive impact on SMEs e-commerce adoption Accepted
H5 Research and development activity has positive impact on SMEs e-commerce adoption Accepted
H6 Strategic innovation has positive impact on SMEs e-commerce adoption Accepted
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positive or negative, regression analysis report shows; a negative relationship 
between internet connectivity and SMEs e-commerce adoption. Internet connec-
tivity is the backbone to any e-commerce enterprise all over the globe. The nega-
tive effect shows that; if there is no internet connectivity, there will be no e-com-
merce business. According to Taneja [62] the rising demand of e-commerce 
business has increased the demand of power, electricity, transportation, computer 
hardware, software and continuous internet connectivity. This study proves the 
strong effect of internet connectivity with e-commerce adoption. A similar case is 
observed by Mohdhar and Shaalan [38] the future internet connectivity to 5G will 
revolutionize the e-commerce industry with meta universe conception of online 
selling and buying of products, in which the consumer can avail the opportunity 
to feel the product over the meta platforms. This initiative has already been in 
progress through Facebook platform. The internet connectivity is the key to the 
e-commerce operations of the firms. In Bangladesh, the online internet was legal-
ized in 1996. Information services Network (ISN) provided internet in Bangla-
desh. Later the internet service providers (ISP) increased to Grameen Cybernet 
and non-governmental organizations working with NGOs. The recent develop-
ments of G7 summit on the information technology adds that increasing informa-
tion technology will integrate the developing countries to the global economy, 
that will enable these countries to develop their own infrastructure. However, 
Bangladesh is not internet barrier free country. Poor internet connectivity is com-
mon phenomenon in Bangladesh. Environmental issues, bad weather has negative 
impact on the internet connectivity in Bangladesh. Slow internet has always been 
an issue to be resolved in Bangladesh for small and medium sized enterprises.

Every small and medium-sized firm needs data. Data is the key to the progressive 
future of the industry. If the SME has limited access to data, or there is no access to 
data, it has no competition with other firms globally. Data resolves conflicts between 
firms. Also, it helps generate new ideas [50]. In cases where the data is the key, there 
is a need to store the data. Data is becoming bigger and bigger day by day [43]. The 
data is delivered to the products available on the website of the small and medium-
sized firms. It also contains data relating to the demographics of the consumers. 
Their details of shopping, their experience, and the customers’ credit details are the 
data. Also, the data of the past is equally important for SMEs. Big data storage also 
creates an issue for SMEs.

There is insignificant relationship between Business data management and SMEs 
e-commerce adoption shows the concern relating to data management in business 
for small and medium firms in Bangladesh. However, this conflict can be resolved 
by increasing safe internet connectivity and proper data storage functionality [9]. 
Also, data analysts are needed to interpret the data, which takes time and effort. 
There is no easy way for SMEs to get value out of data. Research and development 
have a weak relationship with SMEs e-commerce adoption, which shows a lack of 
research and development activity in SMEs. In small firms, where data is limited 
and the scope is also limited, there is a dire need for R&D [29]. A study conducted 
by Yan et al. [66] shows the acquisition technology of transactional information has 
strong impact on the accurate collection of data for small and medium sized enter-
prises working over e-commerce platforms.
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In the research and development sector the role of small and medium sized enter-
prises is revolutionizing and truing it into big enterprises. SMEs struggle more in 
research and development than big firms because the struggling SMEs in develop-
ing countries continuously explore new factors to emerge as vibrant products in the 
market. They are using tools available on board. These tools and ideas need proper 
functionality in research and development. However, the lack of knowledge, lack of 
information, and lack of expertise is the barrier to research and development. Data 
is needed to practice the proper research in SMEs. A study conducted by Suma-
hir et al. [60] shows the impact of e-commerce adoption on research and develop-
ment in Hungary, Poland and Slovenia. The results of the study shows that e-com-
merce adoption without adopting the R&D cannot lead the future industries. Also, 
the R&D sector empower the e-commerce and revolutionize it with new sources of 
information.

Strategic innovation and productivity growth have a significant relationship with 
each other. Also, the strategic innovation positively effects the SMEs e-commerce 
adoption. The similar results have been drawn by Alraja et al., [3] and Muangmee 
et  al., [40] that strategic innovation introduces new ideas to empower the e-com-
merce industry. The results of the study show, productivity growth also has a signifi-
cant relationship with product innovation. The similar results have been drawn by in 
a previous research Ale Ebrahim et al., [2] and Smolny, [59]. Productivity growth is 
similar to the growth factor in SMEs. Still, it has a different view when classified as 
the overall growth of SMEs by contributing positive value to the country’s economy. 
The positive contribution is considered valid when small and medium-sized firms 
explore their concerns less negatively and more positively. In some cases, there is 
no need to notice the impact of the government or environment on the SMEs growth 
factor. The government continuously changes with positive or negative changes in 
SMEs policy-making [6].

6 � Conclusion

The adoption of information and communication technology (ICT) in Bangla-
desh is very interesting for small and medium-sized enterprises. The COVID-
19 pandemic was a giant hit for the world, in which developing countries faced 
severe lockdown and seizure of businesses and markets for months. In the mean-
time, consumers and producers were eager to adopt ICT to run their businesses, 
and customers willingly sought ways to buy products online. This transforma-
tion has enlarged the e-commerce businesses. Small and medium firms adopted 
ICT, significantly impacting e-commerce adoption in Bangladesh. Hypothesis 
H1 addresses the same case of ICT adoption positively impacting SME’s e-com-
merce adoption. To adopt e-commerce, firms need internet connectivity, which 
positively impacts SME’s e-commerce adoption in Bangladesh as per Hypothesis 
H2. This hypothesis was rejected on certain grounds, which doesn’t mean that 
internet connectivity has a negative impact on e-commerce adoption, but internet 
availability is limited for SMEs in Bangladesh. Small and medium-sized firms 
have less access to speedy internet services. Also, the internet service providers 
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struggle to expand their coverage to every area of Bangladesh. As is the case with 
business data management, which has a pivotal role in adopting e-commerce for 
SMEs. Data management is a job of expertise; putting value out of data is a skill. 
SMEs in Bangladesh lack expertise in data management. However, data provides 
the solution to every problem of SMEs. More data, more chances to solve issues. 
Hypothesis H3 addresses whether business data management positively impacts 
e-commerce adoption, which is rejected in the research findings. Productivity 
growth is the increment in the output of the production of SMEs. Productivity 
growth in SMEs is linked to the total output. In this research, hypothesis H4, Pro-
ductivity Growth, has a positive impact on SMEs e-commerce adoption, which 
has a significant positive impact on SME’s e-commerce adoption.

Small and medium-sized firms have adopted a normal level of productivity 
growth in Bangladesh. Research and development (hypothesis H5) have a strong 
positive impact on SME’s e-commerce adoption. The same is the case with hypothe-
sis H6. Strategic innovation positively impacts SME’s e-commerce adoption. Strate-
gic innovation, research & development are the backbones of any SMEs in develop-
ing countries. R&D has equal value for every firm, whether small or multinational. 
It has been observed that small industries struggle more in R&D, which is equally 
appreciated in multinational firms. However, the scope of strategic innovation in 
SMEs is limited according to the demand of the SMEs. Small firms work locally and 
have a limited scale in strategic innovation. On the other hand, multinational firms 
have larger-scale strategic innovations. The study results are equally related to the 
literature review and, in comparison, to the hypothesis drawn from the review of the 
relevant literature.

These findings of the study are helpful for the local government policy makers in 
Bangladesh in terms of e-commerce promotion. This finding is provided insight for 
the central government to enhance the e-commerce setup in Bangladesh by facilitat-
ing the SMEs with updated information and knowledge on Information technology, 
IT skills so that micro level enterprises can empower themselves with proper usage 
of social media strategies. This finding contains the information relating to data 
management, and it helps the government sector as well as private sector to enhance 
the access to data.

This study contributes the evidence of research and development activity growth 
in the industry. Also, it links the productivity growth and internet availability to the 
SMEs in every region of Bangladesh. This finding is useful as reference for the aca-
demic and researchers on the same model.
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