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Abstract

All organizations have been affected by the coronavirus pandemic in different ways. Small and 
medium-sized enterprises (SMEs) are more vulnerable to changes due to their limited resources. 
However, the capabilities of information technologies and processes of knowledge management 
can assist these enterprises to survive and respond appropriately to changes. Thus, this study aims 
to assess the extent to which information technology capabilities influence the responsiveness of 
SMEs to challenges that have emerged during the coronavirus crisis. It also investigates the degree 
to which knowledge management affects such a relationship in the context of Saudi Arabia. The 
study includes developing a survey as a data collection method. The responses from 136 SMEs 
were used to make an analysis and, consequently, draw a conclusion. It has been found that IT 
capabilities positively influence SMEs’ responsiveness to changes brought by coronavirus, through 
supporting work flexibility and providing a wide range of options in the supply chain, processes, 
and sales. It further found that knowledge management mediates the relationship between IT 
capabilities and SMEs’ responsiveness. 
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Introduction

There are numerous ways that the 
coronavirus pandemic (COVID-19) 
affects the economy, particularly for 

Small and Medium-Sized Enterprises (SMEs). 
SMEs experience challenges such as limited 
resources can hinder the investment in top-
notch information technology (IT) systems for 
efficient operations [1]. In terms of revenue, 
the abrupt and drastic loss of competition and 
profits for SMEs severely impacts their operat-
ing ability or generates a significant cash deficit. 
Also, the loss of jobs, concern about contagion, 
and increased insecurity are causing consum-
ers to lower spending and consumption. This 
is compounded by the laying-off of employees 
and businesses unable to pay salaries. More 
commonly than other companies, SMEs are 
likely to suffer from social distancing [2]. 

SMEs contribute significantly to economic 
progress in any given country, particularly, the 
developing nations. In Saudi Arabia, the bulk of 
the companies are SMEs, with added value and 
employment. However, the prevalence of SMEs 
is more significant in some regions and sectors 
that have been impacted. The number of sup-
pliers to SMEs also is lower. Furthermore, the 
vulnerability of SMEs increases by relying on 
suppliers from countries and regions with more 
COVID-19 [3]. Based on a decrease in global 
demand for their goods and services, businesses, 
including SMEs, will bear the brunt.

Moreover, it could be more difficult for 
SMEs to obtain information not only about 
steps to avoid the spread of the virus but also 
about potential business strategies to miti-
gate the shock and policy support initiatives. 
These are some severe challenges that SMEs 
are encountering in the midst of the pandemic, 
as well as in the post-coronavirus period. Since 
SMEs have different conditions, countries 
have adopted initiatives to support them. In 
particular, in this challenging period, several 
countries are urgently adopting policies to help 

SMEs and self-employed workers, with a heavy 
emphasis on short-term liquidity initiatives. 

Research on the responses of SMEs to such 
a major and comprehensive pandemic remains 
limited. Thus, the need is still high to under-
stand the behaviour of this type of organiza-
tion, and how they use IT to survive during this 
crisis and minimize its effects. This research is 
considered a contribution on both theoretical 
and practical sides. In terms of theoretical con-
tribution, it provides a framework that com-
bines the effects of both IT and KM in enhanc-
ing SMEs’ capabilities and responsiveness. 
Such a framework will be useful and adapta-
ble in studying or explaining other capabilities 
of SMEs. The contribution of this research is 
represented by exploring the ability of SMEs 
in the Kingdom of Saudi Arabia to adapt and 
cope with the pressures of the coronavirus pan-
demic. Furthermore, the contribution is pre-
sented through developing and testing a frame-
work that can: 

 provide a better understanding of IT utili-
zation among SMEs; 

 explain the effect of IT and KM processes 
on SMEs responses to crises.

On the practical side, this framework can 
guide SMEs to the best way to handle cri-
ses through proper utilization of IT and good 
management of knowledge. 

Understanding how IT can be utilized by 
SMEs to survive and respond to changes could 
contribute to both SMEs and IT literature. 
Moreover, Research on SMEs’ utilization of 
IT and knowledge management is limited in 
the Saudi context. Thus, this research is an 
attempt to fill such a gap. 

 This research aims to investigate the relation-
ship between IT capabilities and Saudi SMEs’ 
responsiveness to the coronavirus crisis. It fur-
ther explores the impacts of knowledge man-
agement (KM) processes as a mediating fac-
tor of such a relationship. This research is an 
attempt to answer the following questions:
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 To what extent do IT capabilities influ-
ence SMEs’ responsiveness to the coronavi-
rus crisis?

 To what extent do KM processes mediate 
such influence?

1. Literature review

1.1. IT and responsiveness  
capabilities in SMEs

Research has made a significant contribution 
to understanding the impact of the environment 
on IT systems [4]. However, there are gaps in 
the approaches that organizations, specifically 
SMEs, use to respond to changes in the external 
environment. The difference consequently raises 
interest in the need to understand whether IT 
systems have any role in supporting the SMEs in 
addressing viable responses in critical moments, 
such as the presence of a coronavirus pandemic. 
The relationship between IT capabilities and the 
level of readiness to respond to various changes 
in the environment has leaned more on the large 
enterprises [5]. The understanding of SMEs’ 
response to environmental changes is pertinent 
for the fact that SMEs are more vulnerable to 
environmental changes partly due to the limi-
ted resources [1]. In order to address such a gap, 
there is a need to assess how SMEs utilize their 
IT capabilities to minimize the impacts of envi-
ronmental changes on them.

According to [6], “dynamic groups of ICT 
tools, competencies, and expertise, which are 
exercised through business processes, enable 
firms to organize activities and leverage ICT 
assets to achieve the desired results.” IT-based 
capacity is “unique.” Companies build capac-
ity to react and organizational characteristics to 
environmental stimuli.

There are “internally-oriented” (IO) and 
“externally-oriented” (EO) capabilities [6]. IO 
technologies are focused on using IT applica-
tions for storing information about the inter-
nal activities of organizations, such as Enter-
prise Resource Planning (ERP) solutions. This 

method can help managers make short-term 
organizational choices and thereby increase 
performance and operational control by incor-
porating data through functions [7]. While tech-
nology such as ERP matures, statistics show that 
practices and IO-based resources among SMEs 
remain limited. 

EO’s ability relies on IT to encourage busi-
ness model creativity, new product development 
operations, CRM processes, and e-commerce 
initiatives and to enable businesses to adapt to 
market changes. The ability to use IT to under-
stand and process external business knowledge 
is also evident in EO’s capacity, which allows 
companies to reconfigure their products, busi-
ness models, and supply chain relationships 
more effectively [6]. More precisely, CRM sys-
tems support substantial market intelligence 
activities. IT supports the new product develop-
ment, which is critical for customer participa-
tion in product innovation, and for supply chain 
partnership to shorten time-to-market. Because 
EO resources can also include the opportunity 
to manage e-commerce programs, the costs of 
reaching new business segments are controlled. 
Given the value of IT capabilities, even without 
the “weaving” of IT, SMEs will achieve strate-
gic agility.

However, the role of these innovations in 
organizational processes and lowering entry 
costs in the new market segments can be cru-
cial to their growth by supporting the capacities 
of the small companies. It can be challenging to 
implement ERP systems in SMEs, due to their 
lack of management experience in re-engineer-
ing the business process [8], and to their spe-
cific characteristics in production management, 
resulting in profound changes in their organiza-
tional routine and modules of standardized ERP 
software. Given the greater alignment in the 
concept of IT requirements that they must adopt 
with partners, IT programs helping EO compa-
nies are challenging to implement for SMEs. As 
such, it requires high levels of social sophistica-
tion to apply IT in EO organizational processes. 
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Furthermore, travel dependencies are more evi-
dent as the use of IT in product creation, and 
CRM requires a pre-existing build-up of IS sup-
porting internal operations and customer profile 
and transaction information repositories [6]. 

1.2. IT and KM processes  
in SMEs

Through a reduction in lead times, reduction 
of overhead cost and product differentiation, 
KM aims to gain a competitive edge. Firstly, by 
assessing current circumstances and combin-
ing them with previous experience, KM allows 
companies to reduce their lead times rapidly 
by recognizing and responding to the evolving 
marketplace [9]. Secondly, by enhancing com-
modity quality, which eventually helps consum-
ers, the organization aims to reduce its costs 
[10]. Third, KM is considered a critical ena-
bler to improve decision making and product 
changes for organizational advancement [11]. 
To develop and sustain diverse capabilities, the 
productivity and effectiveness of information 
uprooted within an enterprise are essential [12]. 

KM systems are, therefore, built and imple-
mented to achieve the above three objectives. 
Sher and Lee [13] have identified three issues 
in their previous work on KM systems, compre-
hensive IT design, the degree to which corpo-
rate information is built up and preserved, and 
search for awareness, development and dissemi-
nation of IT.

In acquiring and obtaining core expertise, IT is 
a vital element for organizations, whether adopt-
ing personalization or codification KM strategy. 
KM continues to emphasize both directly and 
tacitly the incorporation of core business exper-
tise and its importance within the company. In 
addition to controlling and paying for private 
information as a central consideration for the 
KM system, KM takes into account the external 
aspect [14]. In order to ensure the convergence 
of the process and information gain, the inter-
nal administration role must be combined with 
external information through the KM system. In 

a KM report, the following concepts were iden-
tified: facilitation of the information, production 
and information acquisition, marketing know-
ledge production, marketing knowledge acquisi-
tion and alignment with company strategy [15].

The value of managing external knowledge is 
evident from literature as a specific challenge to 
achieve the sustainability of competitive advan-
tage more efficiently and effectively than others 
[16]. It can be argued that the control of external 
knowledge through IT is indispensable. Further-
more, the management of external knowledge 
plays a significant role in achieving corporate 
performance and influencing the company’s 
strategic path. To achieve such a goal, there is a 
need for an effective compilation of all needed 
information to design and execute organizational 
activities in alignment with corporate strategy. 

1.3. KM and responsiveness  
capabilities of SMEs

Roach, Ryman and Makani [17] argue that 
for most national economies, SMEs and busi-
ness enterprises are the leading segment driv-
ers. The strategic advantage of capable SMEs 
is identical, allowing them to create a mar-
ket niche by changing their product mix to suit 
the clients’ needs [18]. In different parts of the 
world, SMEs are defined in different ways. Some 
define them as properties, while others use the 
criterion of employment, shareholder funds or 
sales. Some others use the hybrid criterion of a 
mix of income and jobs. Current literature indi-
cates that SMEs can be distinguished by a vari-
ety of essential characteristics from larger firms. 
This view has now been illustrated by some inter-
national business and economic analysis, which 
proposes that more substantial organizations, for 
example, from foreign parents, may obtain less 
knowledge internally than from smaller organi-
zations, because of their ability to produce infor-
mation on their own [19].

Moreover, the findings discovered in Eastern 
Europe by Sinani and Meyer’s [20] empirical 
research reveals that relatively smaller organi-
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zations are more knowledgeable than larger 
entities. Rahayu and Day [21] state that SMEs 
are more likely than large companies to look 
for information through experiences with the 
know-how possessors. Their specific character-
istics – management structures, markets, pro-
cesses, community – are significant features 
that influence KM activities in SMEs that sepa-
rate them from large organizations. 

Various variables, such as the location of the 
customer order point, set-up times, manu-
facturing resources, and system configuration 
(equipment and workers), affect the responsive-
ness of a production system. In this regard, three 
aspects of responsiveness are identified: pro-
duct, volume and process [22]. 

2. Conceptual model  
and research hypotheses

This research involves developing a frame-
work that is used to explore how IT capa-
bilities and KM affected SMEs’ response to 
changes caused by the coronavirus pandemic. 
The hypotheses (Figure 1) indicate that SMEs’ 
responsiveness to change is affected directly by 
IT (independent variable), and KM is a medi-
ating factor for this effect.

The hypotheses of this research are listed 
below: 

 H1: IT capabilities positively affect 
SMEs’ responsiveness to change; 

 H2: IT capabilities positively affect KM 
processes; 

 H3: KM processes positively affect 
SMEs’ responsiveness to change.

2.1. IT capabilities

Zhang and Ziegelmayer [23] assert that every 
organization that seeks to survive change must 
be responsive. Flexibility in the IT infrastruc-
ture provides the relevant framework to respond 
to various changes in contemporary society. A 
firm’s responsiveness refers to its ability to react 
quickly to the possible variations within its envi-
ronment to try and seize the available opportu-
nities [23]. The effectiveness and efficiency is a 
reflection of an organization’s capacity to sense, 
internalize and act on stimuli. This is one of the 
processes that ensure a competitive advantage. 
The firms with a high level of responsiveness can 
outperform their competitors by utilizing the 
available resources to satisfy the needs of cus-
tomers.

IT capabilities refer to the ability of a firm to 
install, utilize, integrate and reconfigure the 
resources from IT systems to enhance the stra-
tegies of a business [24]. This kind of approach 
assists businesses to catalyse their processes and 
support their strategy. Various approaches can 
lead organizations to diverse outcomes. Three 
types of IT capabilities have been identified: out-
side-in, inside-out and spanning [25]. The three 
subcomponents (items) can be used to measure 
IT capabilities. Outside-in capabilities are the 
external orientation that represents the ability 
of the firm to develop IT-links with significant 
business partners. Inside-out IT capabilities refer 
to the ability of a firm to internally deploy data, 
networks, as well as relevant infrastructure for 
its services and applications [26]. Spanning IT 
capabilities are the ability to integrate both the 
external and internal IT related factors to gene-Fig. 1. Research model

H1

H3H2

SMES’ 
RESPONSIVENESS  
TO CHANGE:

 Market 
responsiveness

 Organizational 
learning 

 Re-coordination 
 Integration

IT 
CAPABILITIES:

 Outside-in  
IT capability 

 Inside-out  
IT capability 

 Spanning  
IT capability

KM PROCESSES:

 Knowledge acquisition
 Knowledge sharing
 Knowledge application
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rate the best performance for a firm [25]. The 
research adopted a parsimonious yet compre-
hensive view of the IT capabilities that include: 
outside-in, inside-out and spanning. 

The level of preparing IT personnel for unex-
pected changes is linked directly to the firm’s 
plans and experience in managing such changes. 
The competency of such skilled personnel cre-
ates a positive impact on the responsiveness of 
an organization [27]. 

The present study would consequently seek 
to bridge the gap by assessing the validity of the 
statement. This leads to formulating the follow-
ing hypothesis: 

H1: IT capabilities are positively related to 
SMEs’ responsiveness to change. 

2.2. KM processes

Companies with more significant KM poten-
tial are learning to improve their ability to mini-
mize duplication, react rapidly to change, and 
generate new ideas and creativity [28]. KM pro-
cesses are measured by three sub-components, 
which are knowledge acquisition, knowledge 
sharing and knowledge application.

Knowledge acquisition can be conceptualized 
as the process involved in gaining knowledge, or 
only “the method of gaining information” [29]. 
Information acquired can be implicit, explicit 
or both. External networks of an organization 
may be an effective means of acquiring know-
ledge. Also, formalized and undefined external 
sources of knowledge provide useful informa-
tion and promote developments in knowledge 
[30]. Knowledge sharing is a culture of social 
interaction involving the exchange of informa-
tion, experiences and skills between the entire 
department or organization. The exchange of 
knowledge involves several collective insights 
that enable employees to have access to infor-
mation and to develop and use networks of 
knowledge inside organizations [31]. Know- 
ledge application is the ability of employees to 
use the information to develop structures to 

resolve issues and address problems within an 
organization and can simply be described as 
information-application capabilities. Through 
effective use of information, individuals may 
make fewer errors or improve their effectiveness 
and minimize redundancies [12].

IT capabilities enhance the learning process 
by improving information acquisition, assimi-
lation and implementation by processing con-
textual intelligence [32]. That is why this skill 
makes it possible to make the learning cycle 
in KM a company as an intellectual resource, 
which is the foundation for organizational 
responsiveness. IT ability may strengthen the 
response, as it encourages the assimilation of 
information in the process of learning. The 
IT capabilities of this sort reflect the compa-
ny’s ability to implement cross-functional IT 
frameworks, such as systems of KM and cross-
company interpreting, to integrate external 
understanding into internal processes. This 
skill involves both internally and externally ori-
ented emphasis on promoting the assimilation 
of information in an organization [33]. In order 
to test these concepts, the following hypothesis 
has been framed: 

H2: IT capabilities positively affect KM pro-
cesses.

2.3. SMEs’ responsiveness  
to change

SMEs form an integral factor in modern eco-
nomies. They form a large proportion of all the 
enterprises present in any given nation. How-
ever, they suffer from limitations of resources, 
which is imperative to respond to the various 
changes [34]. One of the precarious survival 
capabilities is responsiveness strategies. In light 
of the reported research study carried out by Sui 
and Baum [27] on the failure of more than half 
of enterprises, it is conceivable that SMEs’ abil-
ity to adapt to changes is critical for their sur-
vival. Firms must always seek to learn from their 
partners that have more exceptional experi-
ences in terms of responding to crises and mar-
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ket changes [35]. Knowledge plays a crucial 
role in impacting efforts aimed at supporting 
an organization to respond to various changes 
within its environment [36]. KM stems from the 
effective use of strategies and mechanisms that 
can ensure the processing of information and 
data coupled with the utilization of IT and the 
capacity, in terms of innovation and creativity, 
from the human beings [37]. 

Firms usually establish strength to be compe-
titive through finding access to external knowl-
edge. Effective firms’ learning processes can 
support firms’ responsiveness. The acquisition 
of knowledge is likely to enable a firm to respond 
to prevailing changes, market demands, or 
changes. A close coordinative relationship with 
the various partners can also assist an organi-
zation to get in-depth, private and rich con-
tent that they are likely to use to learn how to 
respond to the multiple changes in the environ-
ment. Integration with other partners can assist 
an organization in learning collectively on how 
to handle pertinent changes [38]. Coordinating 
with different firms can help in creating collec-
tive cognitive values. This research investigates 
the SMEs’ responsiveness based on four dimen-
sions: Market Responsiveness, organizational 
learning, re-coordination and integration. Con-
sequently, the following hypothesis has been 
articulated: 

H3: KM processes positively affect SMEs’ 
responsiveness to change.

3. Research methodology

The research adopted a quantitative method 
of study in which a survey has been used as a 
data collection instrument. As stated in the 
introduction section, research questions were 
formulated to investigate the relationship 
between IT capabilities, KM processes and 
Saudi SMEs’ responsiveness to the coronavirus 
crisis. To develop the research framework and 
instrument, the related literature was reviewed 
and analysed. Then, the elements for each 

framework’s construct were adopted from pre-
vious research. Table 1 shows the main litera-
ture from which the survey items were adopted. 

Table 1. 
Sources of survey’s items

Constructs References

Knowledge  
management

Yee-Loong et al.,  
2014 [39]

Information  
technologies  
capabilities

Zhang and Ziegelmayer,  
2008 [23]

SMEs’  
responsiveness

Nidumolu and Knots, 
 1998 [40]

Pavlou and Elsawy, 2006 [41]

The questionnaire consists of 30 items dis-
tributed on three main constructs as shown in 
the Table 2.

The research was conducted in the Saudi 
context, and the parameter which was used in 
SMEs’ definition in this research was the num-
ber of employees (organizations with less than 
200 employees). Items were translated into clear 
Arabic to enable targeted participants to com-
prehend the meaning completely. The targeted 
participants were asked to show their level of 
agreement on a five-point Likert scale regarding 
three main constructs: IT capabilities, SMEs’ 
responsiveness to change and KM processes. 
The five-point Likert was 1 “strongly disagree,” 
and 5 “strongly agree.” SME executives/owners 
are the main targeted participants. Due to coro-
navirus lockdown, an online survey method was 
used to contact the targeted SMEs and collect 
the required data. All contact details of SMEs 
were obtained from the Chamber of Com-
merce without any identifying data. There were 
136 SMEs who responded out of 500 targeted 
SMEs, which counts for 27.2% as response rate. 

The questionnaire elements were tested for 
their reliability and robustness before the key 
findings are expanded. Cronbach’s Alpha value 
is calculated to determine the value of the items’ 
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Table 2.
The survey’s items

Main  
construct

Sub- 
constructs Items

Kn
ow

le
dg

e 
m

an
ag

em
en

t 
pr

oc
es

se
s 

Knowledge 
acquisition

KA1: Our organization has processes for generating new knowledge based on existing knowledge. 
KA2: Our organization has processes for acquiring customer knowledge. 
KA3: Our organization has processes for acquiring knowledge on developing new products/services.

Knowledge 
sharing 

KS1: Our organization has processes for sharing knowledge throughout the organization.
KS2: Our organization has processes for transferring organizational knowledge to employees.
KS3: Our organization has processes for sharing knowledge among business partners.

Knowledge 
application

KAP1: Our organization has processes for integrating different sources and types of knowledge.
KAP2: Our organization has processes for applying experiential knowledge.
KAP3: Our organization has processes for applying knowledge to solve new problems. 

IT
 c

ap
ab

ili
tie

s

Outside-in IT 
capabilities

OIT1: Our organization has technology-based links with customers. 
OIT2: Our organization has technology-based links with suppliers.
OIT3: Our organization has IT-based entrepreneurial collaborations with external partners.

Inside-out IT 
capabilities

IIT1: Our organization has good appropriateness of the data architectures.
IIT2: Our organization has good appropriateness of network architectures.
IIT3: Our organization has good adequacy of architecture flexibility.

Spanning IT 
capabilities

SIT1: Our organization restructure IT work processes to leverage opportunities.
SIT2: Our organization has multidisciplinary teams to blend business and technology expertise. 
SIT3: Our organization has a climate that nurtures IT project championship.

SM
Es

’ r
es

po
ns

iv
en

es
s

Market 
responsiveness

MR1: During the coronavirus crisis, our organization has the agility to respond to environmental 
changes.

MR2: During the coronavirus crisis, our organization monitors the environment for the 
identification of new business opportunities.

MR3: During the coronavirus crisis, our organization has the agility to develop new products and 
services.

Organizational 
learning

OL1: Coronavirus crisis increases our organization’s desire to improve the ability of employees. 
OL2: Coronavirus crisis encourages our organization to have a learning atmosphere.
OL3: Coronavirus crisis encourages our organization to enhance the sharing of ideas.

Re-coordination

RE1: During the coronavirus crisis, our organization has coordination between organizational 
processes and employees’ abilities.

RE2: During the coronavirus crisis, our organization allocates the assignment of activities to 
employees based on their abilities.

RE3: During the coronavirus crisis, our organization engages in effective assignment of resources 
to projects and processes.

Integration

INT1: During the coronavirus crisis, our organization engages in defining new activities based on 
new situations.

INT2: During the coronavirus crisis, our organization enhances the reintegration of organizational 
processes.

INT3: During the coronavirus crisis, there is sufficient cooperation of different departments or sections in 
our organization.
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reliability. The factor analysis was carried out 
to find out the validity of each construct and to 
report the value of each factor loading. The crit-
ical analyses were designed to test the hypoth-
eses and to construct the relationship between 
variables, mainly via Pearson product-moment 
correlation and multiple regressions. In the 
beginning, a general description of the data col-
lected was given and descriptive statistics such as 
frequency distribution, central pattern and var-
iability measurements were extracted from the 
use of the SPSS program.

From the data collected, 136 participants 
responded to the survey. Out of these, the 
respondents were 36% Chief Executive offic-
ers, 11.8% directors of accounting and finance, 
14.7% directors of human resources, 17.6% were 
directors of IT while others were 19.9%. The data 
shows that majority of the participants are in 
managerial positions, which puts them in a better 
position to answer the research questions. 

The demographic analysis (Table 3) shows 
that there is a wide diversity of participant SMEs 
in terms of sectors (18.4% retail firms, 14% in 
manufacturing firms, 21.3% restaurants and 
food industry, 10.3% IT services, 14.7% con-
structions, and 21.3% in others sectors). The 
majority of the firms have been in operation 
between two to five years, have between 50–249 
employees, and with annual revenue of less than 
3 million Saudi Arabian Riyals.

4. Results and analysis

This research intends to investigate the 
relationship between IT capabilities and the 
SMEs’ responsiveness during the coronavi-
rus pandemic. The study also aims to investi-
gate whether KM mediates this relationship or 
not. To achieve these particular investigations, 
correlation and regression analysis were used. 
There were 136 SMEs’ managers who parti-
cipated in the survey. The collected data was 
inserted into SPSS statistics software, and the 
research hypotheses were examined. 

Table 3. 
Demographic analysis

SMEs’ sector Role of respondents

Sector % Role %

Retail 25 (18.4%) Chief Executive 
Officer 49 (36%)

Manufacturing 19 (14%) Director of 
Finance 16 (11.8%)

Restaurants and 
food industry 29 (21.3%) Director of HR 20 (14.7%)

IT services 14 (10.3%) Director of IT 24 (17.6%)

Constructions  
(real estate, 
engineers)

20 (14.7%) Other 27 (19.9%)

Others 29 (21.3%)

SMEs’  
age

Number  
of employees

Annual  
revenue

Age % No of  
employees % Rev-

enue %

< 2 
years

34  
(25%) 1–5 42 

(30.9%)
< 3 

million
58 

(42.6%)

2–5 
years

41  
(30.1%) 6–49 44 

(32.4%)
3–40 

million
40 

(29.4%)

5–10 
years

24  
(17.6%) 50–249 50 

(36.8%)
40–200 
million

38 
(27.9%)

> 10 
years

37  
(27.2%)

4.1. KMO and Barlett’s Test  
of Sphericity

KMO’s test of sampling adequacy and Bar-
lett’s test of sphericity (Table 4) were carried 
out. KMO’s value is 0.955, with a p-value of 
0.000 (< 0.05). The Barlett’s test of sphericity 
is also significant (p = 0.000; < 0.05). Principal 
component analysis can consequently be con-
ducted. The factor loading for the various ele-
ments can be as shown in Table 5. 
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Table 4. 
KMO’s test of sampling adequacy  

and Barlett’s test of sphericity

KMO and Bartlett’s test

Kaiser-Meyer-Olkin measure  
of sampling adequacy

.955

Bartlett’s test  
of sphericity

Approx. Chi-Square 3583.843

df 435

Sig. .000

Items Factor  
Loading

SIT1 0.728

SIT2 0.780

SIT3 0.772

MR1 0.772

MR2 0.740

MR3 0.779

OL1 0.699

OL2 0.755

OL3 0.748

RE1 0.756

RE2 0.721

RE3 0.737

INT1 0.763

INT2 0.744

INT3 0.714

Items Factor  
Loading

KA1 0.753

KA2 0.720

KA3 0.785

KS1 0.773

KS2 0.787

KS3 0.784

KAP1 0.750

KAP2 0.804

KAP3 0.810

OIT1 0.742

OIT2 0.765

OIT3 0.781

IIT1 0.757

IIT2 0.775

IIT3 0.769

Rahn [42] states that a factor loading of more 
than 0.4 is good, and a researcher can carry out 
further analysis. From the results in Table 5, all 
items have factor loadings of more than 0.4 and 
consequently qualify for further analysis. 

Table 5. 
Factor loading  

for the various items

Table 6. 
Cronbach’s Alpha  
for the variables

Variable Number  
of items

Cronbach’s  
Alpha

IT capabilities 9 0.937

KM processes 9 0.931

SMEs’ responsiveness 12 0.943

4.2. Cronbach’s Alpha

Cronbach’s Alpha was used to measure the level 
of reliability of the items in the scale for every var-
iable. It measures the level of interrelatedness or 
the homogeneity of the items [43]. It can be used 
to assess how a group of given items can measure 
a construct. The parameter would determine if 
the individual items would be relied on to meas-
ure the intended variables. According to Sharma 
[44], a reliability coefficient of ≥ 0.7 is acceptable. 
Table 6 shows Cronbach’s Alpha for the various 
items and their respective constructs. 

The reliability of the various items was cal-
culated using Cronbach’s Alpha, as shown in 
Table  6. The values are higher than 0.7, which 
shows higher reliability. The internal consis-
tency of the various research question items when 
one item is deleted is shown in Table 7. From the 
results, deleting either of the items would reduce 
Cronbach’s Alpha. Consequently, all items con-
tribute to a higher internal consistency and relia-
bility and can all be used for further analysis.

4.3. Correlation analysis

Correlation analysis was carried out to test the 
identified hypotheses. 

H1: IT capabilities positively affect SMEs’ 
responsiveness to change (Table 8).

The analysis shows a strong positive correla-
tion between KM processes and SMEs’ respon-
siveness (r = 0.838; p < 0.05). The null hypo-
thesis is, therefore, rejected.
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H2: IT capabilities positively affect KM pro-
cesses (Table 9). 

The analysis shows a strong positive correla-
tion between IT capabilities and KM processes 
(r = 0.882; p < 0.05). 

H3: KM processes positively affect SMEs’ 
responsiveness to change (Table 10).

The results show that there is a strong positive 
correlation between IT capabilities and SMEs’ 
responsiveness (r = 0.832; p < 0.05). 

4.4. Regression analysis

A regression analysis was carried out to deter-
mine the extent of IT capabilities’ influence on 
SMEs’ responsiveness. The results of the analysis 
are shown in Table 11.

From the analysis shown in the Table 11, IT 
capabilities are proved to have a strong posi-

Table 7. 
Cronbach’s Alpha if items deleted

KM processes IT capabilities SMEs’ responsiveness

Items Cronbach’s Alpha  
if item deleted Items Cronbach’s Alpha  

if item deleted Items Cronbach’s Alpha  
if item deleted

KA1 .926 OIT1 .930 MR1 .939

KA2 .923 OIT2 .932 MR2 .938

KA3 .923 OIT3 .931 MR3 .938

KS1 .923 IIT1 .929 OL1 .940

KS2 .921 IIT2 .927 OL2 .938

KS3 .922 IIT3 .930 OL3 .938

KAP1 .926 SIT1 .933 RE1 .937

KAP2 .921 SIT2 .931 RE2 .938

KAP3 .923 SIT3 .928 RE3 .939

INT1 .938

INT2 .938

INT3 .939

Table 8. 
Correlation analysis  

between KM and SMEs’  
responsiveness

Knowledge 
manage-

ment

SMEs’ 
respon-
siveness 

Knowledge 
management

Pearson 
Correlation 1 .838**

Sig. 
(2-tailed) .000

N 136 136

SMEs’  
respon-
siveness 

Pearson 
Correlation .838** 1

Sig. 
(2-tailed) .000

N 136 136

** Correlation is significant at the 0.01 level (2-tailed)
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include a zero. The effect is consequently greater 
than zero at  = 0.05.

The first step aimed to assess if the predictor 
variable (IT) significantly predicts the mediator 
variable (KM processes). In comparison, the sec-
ond step is examined if both IT and KM processes 
significantly predict SMEs’ responsiveness. The 
last step is investigated if IT significantly predicts 
SMEs’ responsiveness. The use of both the pre-
dictor and the mediator shows a significant de-
cline in -value, which proves a partial mediation 
from the intervening variable. Consequently, it 
can be argued that KM partially mediates the re-
lationship between IT and the SMEs’ responsive-
ness to the impacts of the coronavirus pandemic. 

Table 9. 
Correlation analysis  

between IT capabilities  
and knowledge management

IT capa-
bilities

KM  
processes

IT capa-
bilities

Pearson 
Correlation 1 .882**

Sig. (2-tailed) .000

N 136 136

KM 
processes

Pearson 
Correlation .882** 1

Sig. (2-tailed) .000

N 136 136

** Correlation is significant at the 0.01 level (2-tailed)

Table 10. 
Correlation between IT capabilities  

and SMEs’ responsiveness

IT capa-
bilities

SMEs’ 
respon- 
siveness

IT 
capabilities

Pearson 
Correlation 1 .832**

Sig. (2-tailed) .000

N 136 136

SMEs’ 
respon-
siveness 

Pearson 
Correlation .832** 1

Sig. (2-tailed) .000

N 136 136

** Correlation is significant at the 0.01 level (2-tailed)

tive correlation between IT capabilities and 
SMEs’ responsiveness (R-value 0.832; P < 0.05); 
F (1,134) = 301.158. The -value is 0.832, P = 0.000,  
which is as well as a significant value. The  
R-squared value (0.692) implies that the IT capa-
bilities can account for 69.2% of the variation in the 
SMEs’ efforts to respond to the impacts instigated 
by the coronavirus pandemic. The other factors 
would only account for 31.8% of the variation. The 
prediction model for the analysis is the following: 

SMEs’ responsiveness =  
0.772  IT capabilities + 0.931.

4.5. Mediation test using  
Andrew F. Hayes PROCESS method 

From the results shown in Figure 2 and Tables  
12 – 14, IT is a significant predictor of knowledge 
management,   =  0.83; (p  =  0.000). Multiple 
regression shows that IT and KM processes are 
significant predictors of SMEs’ responsiveness; 
p = 0.000, respectively. IT is a significant predictor 
of SMEs’ responsiveness (  = 0.77;  = 0.000). 
The results also prove that the indirect effect of 
IT capabilities is significantly greater than zero. 
For instance, in this case, the effect size is 0.38, 
with a 95% confidence interval, which does not 

Fig. 2. Path Diagram Model for the relationship  
among the various variables

H1

SMEs 
RESPONSIVENESS

IT 
CAPABILITIES

KM PROCESSES:
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Indirect effect(s) of X on Y:

Effect BootSE BootLLCI BootULCI

KNWMGT .38 .09 .22 .55

The direct effect of X on Y

Effect se t p LLCI ULCI c’_ps c’_cs

.39 .09 4.48 .00 .22 .56 .63 .42

Table 11. 
Results of regressing SMEs’ responsiveness against IT capabilities

Model R R Square d.f F Coefficients Beta Sig. Value

1 .832 .692 (1,134) 301.158 Constant = 0.931       IT capabilities = 0.772 0.832 0.000

R R-sq. MSE F df1 df2 p

.83 .69 .12 301.16 1.00 134.00 .00

Coeff se T p LLCI ULCI

Constant .93 .18 5.07 .00 .57 1.29

IT_CAP .77 .04 17.35 .00 .68 .86

Table 12. 
Model summary: IT capabilities  

and knowledge management

R R-sq. MSE F df1 df2 p

.88 .78 .09 468.26 1.00 134.00 .00

Coeff se t p LLCI ULCI

Constant .71 .16 4.52 .00 .40 1.03

IT_CAP .83 .04 21.64 .00 .75 .90

Table 13. 
Model summary:  

IT capabilities, knowledge management,  
and SMEs’ responsiveness

R R-sq. MSE F df1 df2 p

.86 .74 .10 190.05 2.00 133.00 .00

Coeff se t p LLCI ULCI

Constant .60 .18 3.31 .00 .24 .96

IT_CAP .39 .09 4.48 .00 .22 .56

KNWMGT .46 .09 5.00 .00 .28 .65

Table 14. 
Andrew F. Hayes analysis results

The total effect of X on Y

Effect se T p LLCI ULCI c_ps c_cs

.77 .04 17.35 .00 .68 .86 1.25 .83

Model summary:  
IT capabilities and SMEs’ responsiveness

5. Discussion

Improved IT around the globe has contributed 
to tremendous changes in the way SMEs are oper-
ating. The presence of a coronavirus pandemic 
has come with its share of drawbacks with dev-
astating consequences on the limited resources 
businesses such as SMEs. They need to be flex-
ible in order to escape the challenges imposed 
by the ever-changing environment. Rigid busi-
nesses, in most cases, fail. One of the most signif-
icant factors to enhance organizations’ flexibility 
is through adopting the proper IT capabilities. IT 

capabilities, through supporting efficient man-
agement of internal activities, can lead organiza-
tions to quick and accurate decisions. Addition-
ally, with the dynamism brought about by the rise 
of the coronavirus pandemic, IT capabilities can 
be used to obtain information and knowledge 
from external sources, which can be an added 
value to the organization’s operations. It further 
enhances and facilitates communication regard-
less of geographic restrictions, and to enable work 
from a distance in some tasks. 

Ajayi and Olayungbo [45] affirm that IT plays a 
vital role in strengthening the competitive advan-
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ment [29]. The use of social media information, 
for instance, can help firms to know the reac-
tions of the various firms, present, and potential 
customers and the kind of services and products 
highly needed by these customers. Innovative 
approaches always form the archetypal way to 
ensure that SMEs thrive in a market character-
ized by unprecedented changes, challenges and 
opportunities.

Conclusion

The study proposed a model that linked IT and 
SMEs’ responsiveness, IT and KM, and KM and 
SMEs’ responsiveness to changes brought by the 
coronavirus pandemic. The study reveals the 
relationship between IT capabilities and SMEs’ 
responsiveness. A relationship between KM pro-
cesses and the SMEs’ responsiveness in the wake 
of the coronavirus pandemic has been revealed. 
IT capabilities were also assessed to relate to 
knowledge management processes. The Andrew 
F. Bayes mediation test carried out ascertained 
that knowledge management partially mediates 
between IT capabilities and the SMEs’ respon-
siveness. Information technology consequently 
can be used to support the operations of SMEs 
during changes brought about by the coronavi-
rus pandemic. Furthermore, knowledge man-
agement processes could be used to support this 
relationship through the flow of pertinent infor-
mation for developing the business processes. 

tage of SMEs, and can be used to access the inter-
national markets. Telecommuting, for example, 
can be used as motivational factors for indivi-
duals to work for SMEs. The use of information 
technology is a motivator for young employees 
whose firms are unable to pay higher salaries due 
to the impacts of the coronavirus. Using informa-
tion technology allows employees to operate from 
home and works to curb the spread of coronavirus. 
SMEs can consequently minimize the number of 
workers in the office to allow the majority to work 
from home. Enterprises can, therefore, work as 
they follow directives from the Health authorities. 

Knowledge can be acquired from clients or 
other firms. Sharing of knowledge with both 
the internal and external agencies can contrib-
ute much to supporting the SMEs to make better 
decisions on their various operations. This prac-
tice can be a contributing factor in dealing with 
the impacts of the COVID-19 pandemic.

The study also reports that KM processes act 
as an essential mediator between IT capabilities 
and the SMEs’ responsiveness. The mediation 
is effected by three facets of KM processes that 
include knowledge acquisition, knowledge shar-
ing and knowledge application. Vaidyanathan 
and Kidambi [31] argue that organizations need 
the exchange of information among employ-
ees to allow the provision of insights, develop 
and use networks of knowledge, particularly in 
SMEs. The flow of information in a firm facili-
tates both innovations as well as general develop-
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