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Abstract
This study aims to explore the factors that affect consumers’ behavior in adaptation and use of internet-based services (IBS)
during the COVID-19 crisis. In this study, technology acceptancemodel (TAM)was applied to predict the behavioral intention of
active social media users among the Pakistan population based on the revised model of the TAMmodel. And the data of external
factors facilitating conditions (FC), social impact (SI), and task technology fit (TTF) were collected from active social media
users of Pakistan by using structured questionnaires. After performing Pearson’s correlation and linear regression on the collected
data, findings have shown that the outcome variable, i.e., behavioral intention, exhibited significant correlation with all variables
except for perceived ease of use (PEoU). Further analysis revealed mixed results wherein FC and TTF can make a significant
influence on perceived usefulness (PU) and PEoU, respectively. In addition, PU can significantly affect attitude (ATT) towards
the use of IBS while the use of IBS has been affected by behavioral INT during the outbreak of COVID-19 in Pakistan.
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Introduction

With the spread of COVID-19, almost no single country and
territory across the world remain unaffected. The pandemic
has ultimately resulted in a complete lockdown and shutting
down of activities (Paital et al. 2020; Bahadur et al. 2020).
This lockdown has taken most people to the era where indi-
viduals use the internet and internet-based services (IBS) for
communication and interaction, and continue their job and
home-based responsibilities (Singh et al. 2021). Although
these issues have been addressed, due to the pandemic, people
come to a situation where using the internet has become es-
sential for survival. Moreover, due to the rising use of IT

platforms and increase usage of the internet, a substantial shift
has been observed in usage patterns and behaviors. People
whowork in the field of business, society, or government have
been adapting quickly to new “styles”—with interactive on-
line meetings, shifting office-based to home tasking with
new emerging technologies, and adopting behavioral and
usage patterns (Sathish et al. 2020). China has observed
the changes in the consumers’ behavior in food purchas-
ing and consumption during COVID-19. During COVID-
19 in China, gender and age were the relevant factors that
affect sustainable behavior. The size of household can
make a significant effect on the healthy diet shift and food
waste reduction while risk attitude makes a negative and
significant impact on the sustainable purchase decision
(Li et al. 2021).

Against the context of the COVID-19, people have been
witnessing the extensive and continuing use of the internet
and such information systems at the same pace to communi-
cate, interact, and work online from home (Kamal 2020). As
an outcome of pandemic COVID-19, lockdowns have ob-
served this surge in IBS usage in various scenarios of different
nature. In the backdrop of wide use of information technology
at individual and group levels, organizations have been im-
proving their technologies and infrastructure to meet the needs
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of users which have immensely grown since there is a
wide usage of smartphones, laptops, and computers.
With strict social and physical distancing measures in
place on account of health advisory regulations imposed
by different countries in the interest of their public, the
adaptation on new routines engage accessing the IT plat-
forms, particularly the internet for most services in the
field of education, health, financial institutions, press, so-
cial media, electronic/smart commerce, and many more
(Dutta and Fischer 2021).

In terms of the education, there is a dramatic shifting of
traditional classes to the online mode of conducting classes
(Tang et al. 2020). On account of extensive lockdown, no
matter of public or private schools, colleges, and universities
around the world including Pakistan have used video and web
conferencing platforms such as Zoom, Google Meets, and
Microsoft Teams, whereas some of the institutions have
shifted to both modes: on-campus and online classes
(Soni 2020). Students are also using different social apps
to exchange information for educational purposes.
Business sustainability is one of the major concerns dur-
ing COVID-19 and emergency response planning, social
distances, modification of working hours, and just-in-time
delivery are the most affecting factors making an impact
on the corporate business sustainability (Ikram et al. 2020;
Rubab et al. 2021).

For working online from home during the pandemic, orga-
nizations have been hiring workers on an informal basis like
subcontract and ad hoc basis (Roy et al. 2020). Owing to the
availability of internet-based services, some of the organiza-
tions in Pakistan work from home and the workplace on alter-
native days with an exemption of attendance (Hasan et al.
2021), while millions of people have lost their jobs due to
the gig economy wherein organizations have already shut
down their businesses because of the COVID-19 crisis
(Coibion et al. 2020). In addition, digital technology has
made the monitoring organization, calling, and locating of
their workforce accessible at any time. Irrespective of in-
creased productivity and continuance availability for work
and staying with digital devices, employees of the orga-
nization do not find time to refuge from constant work
pressure (Fana et al. 2020).

With the wide use of technologies in meeting basic
life needs, researchers have tried to understand the us-
age patterns and behaviors of individuals involved in
adaptation and use of technology particularly internet-
based services (Pandey and Pal 2020). To foster the
adaptation of internet-based technology and services
among people, and to analyze the factors that affect
their perception are of vital significance. Under the ef-
fect of worries for health and economic conditions, the
behavior of consumer has changed during COVID-19.
Consumer interest in spending has been decreased

because health conditions can make an impact on the
traditional and online shopping during the pandemic
(Eger et al. 2021; Bhatti et al. 2019).

Due to the virus-carrying risk of banknotes and coins and
the encouraging role of governments in the prevention of the
COVID-19, digital payments and currencies to help people
get well-being has been rising (Allam 2020). In addition, the
provision of delivery services requires customers to
make online payments through debit or credit cards
which also results in a surge in internet technology us-
age (Pandey and Pal 2020).

The pandemic has advanced the rise of the internet-based
services, and users consume more time in online movies and
social networks. According to MIT Technology Review,
there is a 25% increase in the usage of the internet dur-
ing the COVID-19 with a substantial shift in users’ be-
havior in Pakistan (Javed 2020). And a number of stud-
ies proved that IBS could make an impact on consumer
activities during the pandemic. According to the report of
TR Pakistan, there has been an observed 25% increase in
internet usage in Pakistan during the Pandemic COVID-
19 crisis. Moreover, according to the statistics of the
Pakistan Telecommunication Authority 2019, reports
have shown that during 2019, 83% of the population is
active social media users in Pakistan which use social
media every day (Farooq and Raju 2019). Thus, under-
standing the behavior towards the use of internet-based
services (IBS) in a large range of population during the
COVID-19 health emergency is prominent in Pakistan.
This study aims to reveal and highlight the impact of
COVID-19 on consumer behavior during IBS.

Using the technology acceptance model (TAM) as the
main theoretical guidance, this research proposed a study
model. The study model focused on the impact of already
defined factors of different internet-based services from the
perspective of developing countries like Pakistan which is
largely hit by COVID-19 (Ali et al. 2020) and where people
are showing an increasing trend towards the use of IBS as
means of doing tasks from indoor to outdoor activities by
using online questionnaire-based survey.

The outline of the paper is organized as follows: the
“Research background” section mainly introduces a short
overview of TAM and its constructs along with a research
background for establishing factors that influence cus-
tomer’s behavior towards the use of internet-based ser-
vices during the COVID-19. The hypothesis development
and the research methodology are described in the subse-
quent “Research model and hypothesis development” and
“Research methodology” sections. Results of data analy-
sis are introduced in the “Results” section, while the dis-
cussion is in the “Discussion and policy recommendation”
section. The “Conclusions” and “Limitations” sections
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introduce the conclusions, suggestions, and the limitations
of the current research.

Research background

With the rapid development of the field, understanding and
predicting user’s behavior for adaptation and use of technolo-
gy has been the focus of many researchers and scholars for
decades. The researchers have been trying to explore the fac-
tors that help to determine the customer’s behavior involved in
deciding and making use of information technology. In addi-
tion, researchers attempt to understand the behavior of users
towards the use of internet-based services due to the wide
acceptance of this technology by using different theories and
approaches.

Technology acceptance model

Among various theories and approaches, the TAM model has
been extensively used in information technology and internet-
based services to understand the adaptation decision-making
process.

This model suggests that an individual’s perception to
believe in and use of new technology is based on two
determinant variables: perceived usefulness (PU) and per-
ceived ease of use (PEoU). According to Davis (1989),
these two variables’ constructs are logically the rationale
points behind the decision whether to adopt a new tech-
nology or not. Using internet-based services by individ-
uals is one of the implications in the field of information
technology.

The present prevailing situation of COVID-19 across the
world particularly in Pakistan has necessitated the study of this
model in technology adaptation as a trend has been seen
in a 25% increase in internet usage during the COVID-19
according to a figure reported on 16 September 2020 by
TR Pakistan. This model helps us to understand the be-
havior of internet users behind this increasing trend of
internet usage as a necessity during the COVID-19 as
the behavioral and usage patterns of many individuals
have changed in this health crisis (Ait Youssef et al.
2020; Shuaib et al. 2020).

Behavior can be defined and determined by many factors
that affect behavior intention and subsequently adopt behavior
including the use of IBS. This will depend on individuals’
willingness to act with how much effort to use in
performing that behavior (Beck and Ajzen 1991). With
the use of IBS, behavior intention in turn can be deter-
mined by a direct effect of individual’s attitude and direct/
indirect effect of PU and PEoU and other external factors
which leads to the actual behavior. External factors may

affect behavioral intention via direct, indirect, and medi-
ating pathways.

Many studies have explored TAM model with external
factors (Ait Youssef et al. 2020; Al-Okaily et al. 2020; Briz-
Ponce et al. 2017; Chen et al. 2011; Cordente-Rodriguez et al.
2020; Hur et al. 2015; Nikou et al. 2017; Okcu et al. 2019;
Rafique et al. 2019; Sagnier et al. 2020; Saleem et al. 2020;
Singh and Srivastava 2019; Sukendro et al. 2020; Teo et al.
2019; Wismantoro et al. 2020; Watat et al. 2020; Wu and
Chen 2017; You et al. 2020), and without integrated external
variables (Davis 1989; Kong et al. 2020), in TAM model
regarding behavioral intention and use of different technolog-
ical implications.

Individual attitude plays an important role in determining
behavioral intention to use and adapt the particular be-
havior. This study studied the attitude towards behavior
involved in IT and its implications during the outbreak
of COVID-19. Empirically validated studies (Kong et al.
2020; Wu and Chen 2017) are available in which the
relationship of attitude and behavioral intention has
been proved.

Therefore, perceived usefulness can be expressed as the
degree of individual user’s belief that using internet-based
services during COVID-19 would bring improved perfor-
mances (Davis 1989, Okcu et al. 2019), in the context of
communication, interaction, and work. Several researchers’
findings have supported the significant contribution of
perceived usefulness towards individuals’ attitude (Briz-
Ponce et al. 2017; Teo et al. 2019; Wu and Chen 2017),
and behavioral intention (Ait Youssef et al. 2020; Al-
Okaily et al. 2020; Cordente-Rodriguez et al. 2020;
Kong et al. 2020; Nikou et al. 2017; Okcu et al. 2019;
Rafique et al. 2019; Saleem and Nor 2020; Teo et al.
2019; Wu and Chen 2017; You et al. 2020), to use infor-
mation technology in various contexts.

This study supposes perceived ease of use as the de-
gree of individual’s effort that using internet-based ser-
vices during COVID-19 would believe to be easy and free
of efforts (Davis 1989). If individuals perceive the task is
easy to perform, people are more likely to be involved in
performing that task and show a positive predisposition
towards that task (David 1989). A large number of studies
have proved that the effects of perceived ease of use on
attitude (Briz-Ponce et al. 2017; Kong et al. 2020;
Sukendro et al. 2020; Teo et al. 2019), and behavioral
intention (Ait Youssef et al. 2020; Al-Okaily et al.
2020; Kong et al. 2020; Nikou et al. 2017; Okcu et al.
2019; Rafique et al. 2019).

Irrespective of empirically proved relationships among PU,
PEoU, and attitude, a behavioral intention that is not deemed
sufficient (Ait Youssef et al. 2020), there is a need to consider
external variables which may or may not affect users’ percep-
tion regarding the use of internet-based services. However,
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sometimes this model alone does not provide sufficient
explanation regarding the user’s perception of adaptability
and usage of new technology. Therefore, it is imperative
for researchers to integrate external factors into the TAM
model affecting the user’s perception regarding adaptation
and use of internet-based services. The external variables
elected in this study are based on results of current studies
wherein relationship/impact of external variables has been
empirically proved irrespective of empirically proved re-
lationships among perceived usefulness, perceived ease of
use, attitude, and a behavioral intention which does not
suffice (Ait Youssef et al. 2020); there is a need to con-
sider external variables which may or may not affect
users’ perception regarding the use of internet-based ser-
vices. External variables chosen in this study are based on
results of current studies wherein the relationship/impact
of external variables has been empirically proved (Ait
Youssef et al. 2020; Al-Okaily et al. 2020; Briz-Ponce
et al. 2017; Cordente-Rodriguez et al. 2020; Nikou et al.
2017; Sukendro et al. 2020; Teo et al. 2019; Wismantoro
et al. 2020; Wu and Chen 2017; You et al. 2020), irre-
spective of the fact whether these studies were conducted
pre- and post-COVID-19 situations.

Facilitating condition

Against the context of using IBS by individuals, facilitating
condition (FC) can be described as the degree of individuals
who believe in the existence of organizational and technical
infrastructure to aid in support of IBS usage. Numerous stud-
ies have empirically supported the relationship of facilitating
conditions with perceived usefulness (PU) and perceived ease
of use (PEoU) (Nikou et al. 2017; Sukendro et al. 2020; Teo
et al. 2019).

Social impact

Social impact (SI) can be described as “social pressure being
perceived to decide whether to perform the behavior or not”
(Ajzen. 1991). Individuals adapt particular behavior because
of their perceptions and views of others. In support of the
significance of social impact on perceived usefulness
(Nikou, et al. 2017, Wu and Chen 2017), attitude (Briz-
Ponce et al. 2017; Wu and Chen 2017), and behavioral
intention (Ait Youssef et al. 2020; Al-Okaily et al. 2020;
Briz-Ponce et al. 2017; Cordente-Rodriguez et al. 2020)
regarding use of information technology, studies were
conducted.

Task technology fit

The term “task technology fit” is defined as “the degree
of matching the capabilities of IT with the tasks of

users,” which explains the job performance levels of
individuals towards a particular job. A large number
of studies have validated the effect of task technology
fit on the perceived usefulness (Wu and Chen 2017;
You et al. 2020), perceived ease of use (Wu and Chen
2017), attitude, and behavioral intention to use an im-
plication of particular IT.

A large number of studies have empirically been validated
to understand the individual’s behavior and relationship
of various constructs during this health crisis of the
COVID-19.

Saleem and Nor (2020) assessed the factors of consumer’s
intention for adaptation of e-commerce during COVID-19
disease in Saudi Arabia. Snowball sampling technique
was employed for taking sample of social media users,
and an online questionnaire was used for data collection
from the sample. Statistical techniques were used to as-
sess the impact of independent variables among which
PU, risk-taking propensity, perceived behavioral control
(PBC), perceived lack of alternatives, and government
support were found to have a significant impact on
Saudi consumer’s intention during the COVID-19 out-
break for technology adaptation.

Aid Youssef et al. (2020) investigated the factors involved
in affecting consumer’s attention to use online mode of pur-
chasing during the outbreak of COVID-19 in Morocco. For
this purpose, the impact of TAM constructs, social impact,
and structural assurance was studied to understand the con-
sumer’s behavioral intention for online shopping. Data was
collected through online questionnaire distribution from inter-
net/online shopping service users. Based on the findings
of statistical techniques used in a study, all variables
under study were significantly related to usage intention
during a health crisis and PU, PEoU, social impact, and
structural assurance have a significant influence on us-
age intention during the COVID-19 problems in
Morocco.

Al-Kaila et al. (2020) explored the determinant factors of
student’s intention to use e-learning systems during prevailing
COVID-19 circumstances of Jordan. For data collection, a
survey-based questionnaire was used. In this study, it was
revealed from findings that all study variables PEoU, PU,
and subjective norms have significantly and positively af-
fected the student’s intention of using e-learning systems,
and mediating effects of PEoU and PU are also confirmed
between subjective norms and student’s intention.
Additionally, the significant impact of subjective norm
among PEoU and PU of e-learning acceptance among stu-
dents during the COVID-19 circumstances in this study is
also proved.

Sukendro et al. (2020) used extended technology ac-
ceptance model to predict the use of Indonesian students’
e-learning system based on TAM constructs and
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facilitating condition used as an external factor. During
the outbreak of COVID-19, an online survey application-
based study with partial least square structural equation
modeling was conducted for data collection and analysis
from students of Indonesian higher education institu-
tions. Findings of the study have revealed the significant
impact of facilitating conditions on PEoU and PU,
whereas attitude has significantly affected the use of e-
learning systems via direct and indirect paths. An insig-
nificant impact of PU on attitude was also reported in
this study.

Research model and hypothesis development

Using the understanding of current research studies and the
findings on the TAM model and other external variables, a
conceptual model identifying several attributes as predictors
of usage intention towards using internet-based services, is
proposed (Table 1).

The relationship between these attributes integrated with
this theoretical framework is shown in Fig. 1.

Research methodology

The research aims to ascertain the impact of underlying factors
of the TAM model and other external factors involved in the
behavioral intention to use the internet-based services (IBS)
during the COVID-19 country-wide situation of Pakistan. To
meet the research objective, the data to be collected is of vital
importance and a survey-based methodology is applied.
Figure 1 shows the research model of this study where “inten-
tion to use internet-based services” is considered a dependent
variable and is determined directly by “attitude (AT) to use”
and indirectly by perceived usefulness (PU), perceived ease of
use (PEoU), and other external variables, namely facilitating

conditions (FC), social impact (SI), and task technology fit
(TTF).

The target population for this research is IBS users of
Pakistan who are among 83% of active social media
users and are involved in using different social media
apps and websites (particularly highlighted in PTA 2019
Report). The recruitment of respondents to participate in
this study has certain criteria. Firstly, they have easy in-
ternet access and use internet-based services through
smartphone technology and computer-based technology.
Secondly, they use the internet every day. All respondents
were informed about the purpose of this study and con-
sent of every respondent was ensured before distributing
the link of questionnaire online through Google Forms in
different groups. To ensure the validity of the study, the
individual determinant constructs to be studied are
adopted from previous studies, the details of which are
provided in Appendix 1.

Research instrument and data collection

An instrument used for data collection from IBS users com-
prises closed-ended and structured questionnaires. The ques-
tionnaire is randomly distributed online to different social me-
dia platforms including mobile applications due to govern-
ment health advisory guidelines on social/physical distancing
issued from time to time. The questionnaire comprises two
sections: the first section on demographic responses followed
by the second section which mainly consists of questions be-
ing asked to know about the individual responses for item
construct understudy in the above lying research model
(Fig. 1). Section A contains demographic information
such as gender, age, education, use of the internet (yes
or no), and frequency of access to the internet (everyday
use) based on the PTA 2019 report who are 83% of total
internet media users. This study employed a 5-point
Likert scale and the scale oscillated between responses

Table 1 List of proposed
hypotheses Factors Abbrev Hypotheses

Facilitating
conditions

(FC) H1: FC influences PU to use internet-based services during COVID-19.

H2: FC influences PEoU to use internet-based services during COVID-19.

Social impact (SI) H3: SI influences PU to use internet-based services during COVID-19.

H4: SI influences PEoU to use internet-based services during COVID-19.

Task technology fit (TTF) H5: TTF influences PU to use internet-based services during COVID-19.

H6: TTF influences PEoU to use internet-based services during COVID-19.

Perceived usefulness (PU) H7: PU influences AT to use internet-based services during COVID-19.

Perceived ease of use (PEoU) H8: PEoU influences AT to use internet-based services during COVID-19.

Attitude ATT H9: AT influences INT to use internet-based services during COVID-19.
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greatly disagree (1) to greatly agree (5). To validate the
questionnaire, a pilot study was conducted by consulting a
questionnaire with field specialists and research scholars.
The participant was chosen because of their technical field
competences and thorough understanding of IBS.
Questionnaires collected from the pilot study assisted in
improving its effectiveness with some specific adjust-
ments in terms of its content and quality. Figure 2 shows
the research methodology steps:

The data was collected from 206 respondents; out of which,
12 responses had been excluded from the study based on the
criteria that they are non-internet users. Therefore, the re-
sponse rate of the target sample accounts for 94%.

Data analysis

The data which were collected from the respondents
were analyzed by using SPSS 23 to check the reliability
of the construct items and correlation followed by using
regression to quantify the impact of independent vari-
ables of the study on the dependent variables Appendix
2.

Results

Three types of analysis were utilized to validate the
methodology. Firstly, reliability analysis was conducted
to validate the questionnaire. This indicator is the inter-
nal consistency of the questions used in the question-
naire, which is a test of internal correlation. The higher
the correlation, the better the reliability. Next, external
correlation between the factors was built to test the

results of variables relating with each other in proposed
hypothesis. In the end, the regression analysis was ap-
plied to check the relations among variables.

Reliability test

To measure the reliability of variables, Cronbach’s alpha was
calculated by using SPSS package software. Results of the test
showed that the overall reliability of all variables was found to
be 0.704, whereas individuals’Cronbach’s alpha values for all
variables are given in Table 2.

Spearman’s correlation matrix

Pearson’s correlation matrix was measured by using univari-
ate analysis in SPSS. The results of the correlation matrix are
reflected in Table 3.

Results of Pearson’s correlation matrix show that all vari-
ables except for the perceived ease of use (PEoU) are found to
have a significant relationship with behavioral intention (de-
pendent variable). Perceived usefulness and social identity has
also insignificant relationships with variable attitudes. There
also exists an insignificant relationship between social identity
and perceived ease of use. In addition to these insignificant
relationships, significant correlations existed among other
constructs.

Evaluation of research model

Using the enter method, multiple linear regression was under-
taken on different variables to explore the nature and direction
and quantify of the impact of independent variables on the
dependent variables. And six predictors were loaded into the

Fig. 1 Framework of relationship between attributes used in this study
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model that explains sample outcome variance by 27.8% (Adj
R2 = .278) and significantly predicts the outcome variable of
behavioral intention. Results of regression analysis performed
on the variables are depicted in Tables 4 and 5.

Dependent variable is behavioral intention (INT)
Applying 1% level of significance, findings of regression

analysis have shown that out of 9, 4 hypotheses are supported
except for H1. H3, H4, H6, and H7 in which it is reflected that
among external variables, social identity (SI) (β = .108, t =
1.375, p < .001) and FC (β = .135, t = 1.956, p < .001) are
found to exert insignificant effect on perceived usefulness
(PU); hence, H1 and H3 are rejected, whereas SI (β = −
.158, t = − 1.920, p < .001) and task technology fit (TTF) (β
= .242, t = 2.876, p < .001) have insignificant influence on
perceived ease of use (PEoU); thus, H3 and H6 are rejected.

Among determinants of attitude in the TAM model, only
PU has insignificant impact on attitude (β = − .168, t = −
2.501, p < .001), whereas PEoU significantly contributed to-
wards individuals’ attitude (ATT) (β = .580, t = 8.634, p <
.001). Therefore, H7 is rejected; in contrast, H8 is supported.

Four of the independent variables are found to exert signif-
icantly impact on the dependent variable. TTF significantly
contributed to PU (β = .327, t = 4.069, p < .001). FC was
significantly related to PEoU (β = .288, t = 4.006, p < .001)
which in turn significantly affected the ATT (β = .580, t =
8.634, p < .001) of IBS users towards use of services. ATT
subsequently has also significant contribution towards behav-
ioral intention of individuals (β = .264, t = 3.800, p < .001).
Therefore, H2, H5, H8, and H9 are supported.

Discussion and policy recommendation

In several studies, the TAM model was used to predict the
behavioral adaptation and acceptance regarding the use and
implications of information technology. Perceived usefulness
and perceived ease of use are the variables on which the TAM
model has relied. Recent studies aimed at external factors, i.e.,
FC, SI, and TTF being used to affect the individual behavior
has not accounted for effects of the same variables regarding
the use of internet-based services (IBS) during COVID-19 in
Pakistan. Therefore, this study has been concluded with the
integration of these external factors into the traditional model
of TAM developed by David et al. (1989).

Zhu and Zhang (2010) believes that the characteristics of
online consumers are roughly divided into several categories:
first, there are obvious differences in consumer demand; sec-
ond, online consumption is hierarchical; third, consumption
has network externalities; fourth, impulsive consumption has
increased. Chaudhary (2020) and Bhatti et al. (2020) analyzed
the characteristics of consumer behavior in the e-commerce
environment relative to the performance of traditional busi-
ness models: first, the segmentation of the consumer market;

second, the mainstreaming of service demand; third, the ex-
pansion of the range of choices and the rationalization of pur-
chase behavior; fourth, the directization of production and
circulation cycles. Finally, a consumer behavior model based
on the theory of planned behavior under the e-commerce en-
vironment is established.

Against the context of IBS, research findings are in the
support of the TAM model to a lesser extent to understand
the behavior of individuals. The above findings show that FC
are shown to have a significant impact on perceived ease of
use (PEoU). However, it can be inferred that the availability of
guidance, resources, and technical assistance might enhance
the beneficial impacts of using IBS during this health crisis
perceived by Pakistanis. The finding corresponds with the
findings of previous studies (Nikou and Economides 2017;
Sukendro et al. 2020). Whereas TTF is shown to exhibit a
significant contribution to perceived usefulness (PU) which
is supported by studies (Wu and Chen 2017; You et al.
2020). Individuals think about the usability of IBS apps or
services only when these services are deemed appropriate to
match with their needs and abilities to use these services.
PEoU is also reported to have significance in terms of rela-
tionships and impact on the individuals’ attitude towards
using IBS during the outbreak of COVID-19 which also
agrees with the findings of studies conducted by Briz-Ponce
et al. (2017), Kong et al. (2020), Sukendro et al. (2020), and
Teo et al. (2019). Results can be used to infer whether users
think that using IBS is user-friendly and effortless; most like-
ly, they are to show a positive attitude towards using such IBS
in their daily activities. The significant impact of ATT on
behavioral intention (INT) is supported by previously con-
ducted studies (Briz-Ponce et al. 2017; Kong et al. 2020;
Sukendro et al. 2020; Wu and Chen 2017). Based on such
findings, it can be argued that the more positive individuals
have in their attitude towards using IBS, the more likely they
are to show behavior towards such services. Contrary to find-
ings of various studies, perceived usefulness has been found to
have an insignificant relationship with and impact on the atti-
tude towards the use of IBS which is supported by some of the
studies (Sukendro et al. 2020). Insignificant shreds of evi-
dence of SI on PU are supported by some of the previously
conducted studies (Teo et al. 2019; Wismantoro et al. 2020).
This might be the result of the perception that individuals no
longer perceive IBS services as a new experience. According
to some researchers, SI reflects the individuals’ perception
towards new technology and every individual might be famil-
iar with these IBS tools.

To improve the usefulness of facilitating conditions regard-
ing the use of IBS platforms, developers should provide
prompt and timely support to their users at interactive plat-
forms. In facing difficulty in solving queries and complaints,
users need support from apps and websites in pursuit of their
tasks. For example, if a customer wants to return the product,
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he/she needs proper guidelines and procedures for the return
of that product. Users need a prompt response and interactive
places where their queries and complaints can be heard.

For social impact on perceived usefulness and perceived
ease of use, individuals who use different online services rely
on the confidentiality of information and reliability of ser-
vices. In the culture of Pakistan, one’s behavior can be
changed and affected by others’ opinions. In the culture of
Pakistan, opinions and views of the society have more influ-
ence on individuals’ behavior. Thus, these service developers
should attempt to promote the marketing of the IBS services
based on regional culture. For example, present marketing of
online game PUBG involves advertisement consisting of local
actors to promote the usefulness and user-friendly aspects of
the game. Vaccination is better solution for treatment of the
disease (Bhatti et al. 2019), and it is expected that results of
IBS will change once a post-COVID-19 analysis is imple-
mented in future.

Managerial implications

This study provides the supporting evidence of the significant
role of facilitating conditions (FC) and task technology fit
(TTF) constructs in improving the perception of users regard-
ing ease of use and usefulness of IBS, respectively; therefore,
IBS developers should work on adequate environmental and
security solutions which could improve user’s inconvenient
experience of using IBS and befitting manner so that they
can take perceived benefits from these services. IBS devel-
opers should also provide timely guidance and technical as-
sistance in a clear and understandable manner for the safety
and security of user’s data and a suitable platform where they
get help instantly without delay.

Business implications

n the process of online consumption, the behaviors of different
consumer groups vary significantly. Among them, men make
quicker decisions and generally do not consider the opinions of
others when buying, while women will refer to others’ opinions
more when buying; online behaviors in economically developed
areas and educationally developed areas are more common, and
consumers approval is higher. Online shopping behaviors in un-
derdeveloped areas such as rural areas are less.

Fig 2 Research methodology steps

Table 2 Reliability (Cronbach’s alpha coefficients)

FC SI TTF PU PEoU ATT INT Overall

.684 .667 .618 .660 .680 .696 .689 .704
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Suggestions for internet marketing

In view of the various problems in current online consumption
during COVID-19, manufacturers need to consider the com-
prehensive factors that affect consumers’ decision-making

whenmarketing, and solve the obstacles caused by consumers
in the purchase process from all angles, so as to stimulate
consumers as much as possible.

Table 3 Pearson correlation matrix

FC SI TTF PU PEOU ATT

FC
Pearson Correlation

Sig. (2-tailed)

SI
Pearson Correlation .266**

Sig. (2-tailed) .000

TTF
Pearson Correlation .324** .558**

Sig. (2-tailed) .000 .000

PU
Pearson Correlation .271** .332** .434**

Sig. (2-tailed) .000 .000 .000

PEOU
Pearson Correlation .324** .050 .248** .403**

Sig. (2-tailed) .000 .493 .001 .000

ATT Pearson Correlation .202** -.043 .182* .063 .512**

Sig. (2-tailed) .005 .550 .011 .387 .000

INT
Pearson Correlation .146* .375** .462** .280** .045 .264**

Sig. (2-tailed) .043 .000 .000 .000 .534 .000

Table 4 Regression analysis coefficients

Unstandardized coefficients (β) T Sig.

(Constant) 1.936 7.237 .000

FC .097 1.956 .052

SI .108 1.375 .171

TTF .292 4.069 .000

PU − .171 − 2.501 .013

PEoU .658 8.634 .000

ATT .441 3.800 .000

Table 5 Proposed model evaluation

Hypotheses Standard error T statistic p-value Results

H1: FC → PU .049 7.237 .052 Not supported

H2: FC → PEoU .046 4.006 .000 Supported

H3: SI → PU .079 1.956 .171 Not supported

H4: SI → PEoU .074 − 1.920 .056 Not supported

H5: TTF→ PU .072 4.069 .000 Supported

H6: TTF→ PEoU .067 2.876 .004 Not supported

H7: PU → ATT .069 − 2.051 .013 Not supported

H8: PEoU → ATT .076 8.634 .000 Supported

H9: ATT→ INT .116 3.800 .000 Supported
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1. In the sales process, there is no need to pursue “big and
complete” excessively. Currently, to grasp the needs and
preferences of online consumers is practical and can help
achieve precise marketing, improve product targeting,
and grasp customer focus.

2. Increase the construction and improvement of the logis-
tics system. Online shopping is inseparable from the lo-
gistics distribution system. As an important part of the
shopping process, logistics is an important part of the
shopping process. The speed and cost of its distribution
have a great impact on consumer shopping. Some manu-
facturers choose to hand over logistics to professional
logistics companies to complete; on the one hand, it will
bring consumers a better shopping experience; on the oth-
er hand, it can reduce internal complex management.

3. Strengthen the security of online payment. The pay-
ment link for consumer purchases is the link with
the highest requirements for information security. A
link problem of payment can lead to a loss of con-
sumer trust and the failure transactions. Therefore,
manufacturers must strengthen the payment process
of online transactions.

4. Adopt a reasonable promotion method. When carrying
out advertising promotion, manufacturers should choose
the promotion method reasonably, consider the consump-
tion habits of the target population, and carry out accurate
advertising.

Conclusions

In addition to traditional constructs of the TAM model,
additional three factors for individuals’ perception in-
volved in the use of internet-based services (IBS) are
empirically tested and evaluated. The result findings re-
veal that PEoU, FC, TTF, and ATT significantly affect
the behavioral intention of IBS users during the
COVID-19 crisis in the country. So far, prior studies

have not accounted for the FC, SI, and TTF as external
factors in the traditional TAM model in the context of
developing countries.

Although reports available online and data collected show
increased internet usage for IBS on different platforms, report
findings have revealed mixed results on individuals’ attitude
and behavioral intention of the IBS users in Pakistan. The
possible explanation behind these findings is insufficient data
collected for this study and the low value of R-square. In
addition, people most probably like to indulge themselves in
various outdoor activities because of the continuance of stay at
home. However, due to the insufficient explanatory ability of
this study, findings can provide the expected idea of taking
account into other factors to understand individuals’ behavior.
In the future, analysis should be focused on changes of con-
sumer behavior on IBS before and after the COVID-19.

Limitations

Firstly, the current study attempts to understand individ-
uals’ behavior by analyzing three factors external to the
TAM model drawn from previous studies affecting users’
attitudes and intentions towards the use of IBS during the
outbreak of COVID-19 in Pakistan. In contrast to this,
various other factors in real life are affecting individuals’
perceptions towards the use of IBS. Secondly, the find-
ings of this study are based on the data collected from the
educated population and the people who are frequent
users who are using different IT platforms every day.
Due to wide use of the internet and individuals’ behavior-
al changes, the uneducated and occasional users can be
part of future studies. Thirdly, the operationalization of
construct item might be a concern to be addressed in fu-
ture research. Finally, due to lockdown and limited access
to people, online survey questionnaires were used.
However, researchers may use other means to collect the
data from the target population for future studies.
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Appendix 1. (Questionnaire): Consumer usage behavior of internet-based services (IBS)
in Pakistan during COVID-19 crisis: a perspective of technology acceptance model

Dear Respondents,

This study aims to predict the impact of determinant factors that affect the perception of Internet-based service 

users of developing countries like Pakistan during the pandemic COVID-19 and understand the behavior and 

perception regarding the adaptability and use of internet-based services in the field of Education, Health, Social 

Media Apps & Sites, Digital Payments and Banking Services, E-Commerce, Mobile Commerce and Working 

from home.  (As per PTA 2019 report, most visited websites are YouTube, Google, Facebook, Yahoo, 

WhatsApp, Wikipedia, Daraz, Twitter, Live and others are Zoom, Google Meet, Microsoft teams, video 

streaming, and Game Apps, etc.)

Please tick one of the following:

Variables (1) (2) (3) (4) (5)

1. Perceived Usefulness

a. Using IBS during the COVID-19 would make our 

lives easier and healthier

b. Using IBS during the COVID-19 would improve 

our performance experiences

c. Using IBS during the COVID-19 would help me to 

communicate, interact and work quicker.

d. Using IBS during the COVID-19 helps us to 

increase the efficiency and effectiveness of my 

tasks.

e. Using IBS during the COVID-19 is useful for me.

2. Perceived Ease of Use

a. Using IBS during the COVID-19 is easy for me.

b. Using IBS during the COVID-19 does not require 

much mental effort and training

c. IBS during the COVID-19 is easy to use.

d. IBS during the COVID-19 is flexible to interact.

e. Using IBS during the COVID-19 is clear and 

understandable.

3. Facilitating Conditions
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a. Guidance is available to me

b. Specialized instructions regarding the use of IBS 

are available to me`

c. A specific person is available to provide me 

assistance

d. I know where to seek assistance

e. I am given timely assistance

4. Social impact

a. People who influence my behavior to me think that 

I should use IBS during the COVID-19

b. People who are important to me think that I should 

use IBS during the COVID-19

c. My friend has been helpful in the use of IBS 

during the COVID-19

d. In general, my friends and family has supported 

the use of IBS during COVID-19

5. Task Technology Fit 

a. IBS during the COVID-19 is fit for my 

requirements 

b. Using IBS during the COVID-19 fits with my 

education and practice

c. It is easy to understand which tools to use for IBS 

during the COVID-19

d. Using IBS during the COVID-19 is suitable for 

helping me complete my tasks

6. Attitude towards using IBS during the COVID-19

a. Using IBS during the COVID-19 is a good idea

b. I am happy to adopt and use IBS during the 

COVID-19.

c. Using different IBS during the COVID-19 is 

valuable;

d. I think that using different IBS is a trend during the 

COVID-19.

7. Behavioral Intention regarding use of IBS during the 
COVID-19
a. I intend to use different IBS during the COVID-19 

in the future

b. I plan to use different IBS during the COVID-19 in 

the future

8. Demographic Factors:

Gender Male Female  

Age Below 18 18-25 26-40 41-54
Above 

55

Internet 

User
Yes No

Frequency 

of use 

(Every 

Day)

Yes No

Education Metric Intermediate Bachelor

Master M. Phil PhD

Profession Student Employee Employer Unemployed Other
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Appendix 2. Constructs, code names, and their items

Appendix – B Constructs, code names, and their items

Constructs Code Items References
Perceived 
Usefulness

PU1 Using IBS during the COVID-19 would make our lives 

easier and healthier

Ait Youssef et al. (2020); 

Saleem et al. (2020); 

Okcu et al. (2019)

PU2 Using IBS during the COVID-19 would improve our 

performance experiences

Ait Youssef et al. (2020); 

Sukendro et al. (2020); 

Okcu et al. (2019); Toe 

et al. (2019)

PU3 Using IBS during the COVID-19 would help me to 

communicate, interact and work quicker.

Ait Youssef et al. (2020); 

Okcu et al. (2019); Toe 

et al. (2019); Rafique et 

al. (2020); Briz-Ponce et 

al. (2017)

PU4 Using IBS during COVID-19 helps us to increase the 

efficiency and effectiveness of my tasks.

Al-Okailay et al. (2020); 

Saleem et al. (2020); 

Sukendro et al. (2020); 

Okcu et al. (2019); 

Sagnier et al. (2020); Toe 

et al. (2019); Nikou et al.

(2017); Rafique et al.

(2020)

PU5 Using IBS during the COVID-19 is useful for me. Al-Okailay et al. (2020); 

Sukendro et al. (2020); 

Okcu et al. (2019); 

Sagnier et al. (2020); 

Nikou et al. (2017); 

Rafique et al. (2020); 

Briz-Ponce et al. (2017)

Perceived ease 
of use

PEoU1 Using IBS during the COVID-19 is easy for me. Ait Youssef et al. (2020); 

Saleem et al. (2020); 

Sukendro et al. (2020); 
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Okcu et al. (2019);

Toe et al. (2019); 

Rafique et al. (2020); 

Wu & Chen (2016); 

Briz-Ponce, et al. (2017); 

Okcu et al. (2019)

PEoU2 Using IBS during the COVID-19 does not require 

much mental effort and training

Al-Okailay et al. (2020)

PEoU3 IBS during the COVID-19 is easy to use. Al-Okailay et al. (2020); 

Saleem et al. (2020); 

Okcu et al. (2019); Toe, 

et al. (2019); Nikou et al.

(2017); Rafique et al.

(2020); Briz-Ponce et al. 

(2017) 

PEoU4 IBS during the COVID-19 is flexible to interact. Saleem et al. (2020); 

Sukendro et al. (2020); 

Okcu et al. (2019); Toe 

et al. (2019); Rafique et 

al. (2020) 

PEoU5 Using IBS during the COVID-19 is clear and 

understandable.

Sagnier et al. (2020); 

Nikou et al. (2017); 

Rafique et al. (2020) Wu 

& Chen (2016); 

Briz-Ponce et al. (2017)

Attitude 
towards using 
the 
Internet-based 
services 
during the 
COVID-19

AT1 Using IBS during the COVID-19 is a good idea Sukendro et al. (2020); 

Toe et al. (2019); Wu & 

Chen (2016); Briz-Ponce 

et al. (2017)

AT2 I am happy to adopt and use IBS during the 

COVID-19.

AT3 Using different IBS during the COVID-19 is valuable;

AT4 I think that using different IBS is a trend during the 

COVID-19.

Sukendro et al. (2020)

Behavioral 
Intention 
regarding use 
of  the 
Internet-based 
Services 
during the 
COVID-19

INT1 I intend to use different IBS during the COVID-19 in 

the future

Al-Okailay et al. (2020); 

Saleem et al. (2020); 

Okcu et al. (2019); 

Sukendro et al. (2020); 

Toe et al. (2019); Nikou 

et al. (2017); Rafique et 

al. (2020); Briz-Ponce et 

al. (2017); Okcu et al.

(2019)

INT2 I plan to use different IBS during the COVID-19 in the 

future

Al-Okailay et al. (2020); 

Okcu et al. (2019); Toe 

et al. (2019); Nikou et al.

(2017); Rafique et al.

(2020); Briz-Ponce et al.

(2017); Okcu et al.

(2019)

Actual use of 
the 
Internet-based 
Services 
during the 
COVID-19

AU1 I use IBS during the COVID-19 Sukendro et al. (2020)

AU2 I use IBS to communicate, interact and work from 

home during the COVID-19

Sukendro et al. (2020)

Facilitating FC1 Guidance is available to me Toe et al. (2019)
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