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Abstract

The SME:s are essential players in the development of innovativeness, effectiveness, entrepreneurship and the institution of
a valuable revolutionary system for developing nations. Cloud computing is a growing trend in India; however, the Indian
SMEs are not well aware of the benefits of this technology. The vast SME population in the industrial state of Karnataka
also needs to get acquainted with cloud computing for amending their growth and effectiveness besides staying ahead in
the competition on the global as well as the national front. This includes the elements of management of technology and
innovation such as adaptation as upgradation. This study aims to find the impact of business factors, economic performance
and environmental performance that challenges the SMEs for cloud computing adoption. This is a survey-based study with
410 SME respondents from Karnataka. The multiple linear regression analysis is employed to achieve the objectives of the
study. Findings indicate that adopting the technology of cloud computing benefits the SMEs of Karnataka to overcome the
business challenges they face germane to their businesses. It was found that the technological, organizational, environmental
performance and the economic performance factors were positively related to each other, emphasizing the importance of
these factors.
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Introduction

The modernistic creed of neo-liberalism and globalization
has accentuated the functionality of the small and medium
enterprises (SMEs) as the backers of a fostering business
environment and economic effectiveness besides being able
to improve the economy of the developing nations. Accord-
ing to the European Commission, the factors mostly incorpo-
rated for categorizing the SMEs are the “number of employ-
ees, the annual turnover and the active balance” (Akbari,
2012). SMEs are categorized into three (Akbari, 2012),
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namely, micro-entities: enterprises comprising utmost ten
employees; small companies: enterprises comprising at
the most 50 employees; medium-sized companies: enter-
prises comprising not more than 250 employees. In India,
the SMEs are demarcated mainly through the number of
employees and outlay on the industrial unit and equipment
that leads to a small sector that comprises micro-enterprises
(up to X25 lakh investment and 9 employees); small enter-
prises (up to X5 crores investment and 10-40 employees);
medium enterprises (X5 crores and X10 crores investment
and 10—40 employees) (Siddiqui & Aljahdali, 2013).

In the recent few years, there has been more attention
to the cloud computing technology and in spite of several
professed advantages, numerous SMEs, be that as it may,
give the impression of being conventional concerning the
migration to cloud (Gartner, 2008). According to a survey
conducted by Gartner and other research analysts, a major-
ity of the international enterprises have migrated to cloud
in 2011. Likewise, IBM had anticipated a twofold increase
in cloud migration by 2014 (Opara-Martins et al., 2014).
Forbes has predicted a 78% hike in the adoption of cloud
computing in the SMEs in the USA (Forbes et al., 2015).
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Need for Cloud Adoption in Karnataka’s SMEs

This research is motivated by few studies pertinent to the
technology adoption in the SMEs of Karnataka, particu-
larly cloud computing. Karnataka is one of the substantial
industrial states of India and housed about 4.81 lakh reg-
istered MSMEs in the year 2014 according to Rangaprasad
(2016). While some of the SMEs have adopted technolo-
gies, the majority have not. It is imperative to comprehend
the business challenges of adopting cloud computing and
highlight the factors that impede this adoption and aid
the growth of the SMEs in Karnataka. Furthermore, it is
essential to classify the factors based on different catego-
ries to thoroughly understand the adoption challenges from
several perspectives. Also, it is elemental to identify the
risks of cloud adoption in the SMEs so that cloud service
providers can provide viable options to ease the cloud
adoption process.

Therefore this study aims to find the impact of busi-
ness factors, economic performance and environmental
performance challenges that the SMEs encounter for
cloud computing adoption. There are three objectives of
this study, namely to explore the relationship of: (a) influ-
encing factors of business challenges with cloud comput-
ing; (b) influencing factors of business challenges with
overall economic performance of SMEs; (c) influencing
factors of business challenges with overall environmental
performance of SMEs. The following section details the
literature review, followed by research methodology, data
analysis, findings and conclusion of this study.

Literature Review
Cloud Computing in SMEs

Technological advancements and inventions are essen-
tial for a company’s growth and for the ones who want to
remain at the top with a competitive edge in the market
share (Becheikh et al., 2006).Cloud computing has been
referred to as ‘the fifth utility’ (alongside water, power,
gas, and phone) whereby computing services are promptly
accessible on request, as other utility services accessible
to the public (Heeks & Bailur, 2007). Cloud computing
has emerged to develop into one of the highest technologi-
cal precedences for businesses globally (Gartner, 2011).
Cloud computing is a model for enabling ubiquitous, con-
venient, on-demand network access to a shared pool of
configurable computing resources (e.g., networks, serv-
ers, storage, applications, and services) that can be rapidly
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provisioned and released with minimal management effort
or service provider interaction (Mell & Grance, 2011).

The key characteristics of cloud computing are (Reilly
et al., 2011):

On-demand self-service

Ubiquitous network access
Location-independent resource pooling
Rapid elasticity

Pay per use

Cloud computing endeavors to provide a virtualization
of services to facilitate the user to avail the applications
from anywhere across the globe, after getting subscribed
to the services for cheaper costs that hinge on the quality
of service (QoS) constraints (Buyya et al., 2009). Cloud
emancipates the SMEs from the low-level errands of plan-
ning the IT infrastructure which allows more emphasis
on novelty and creating business value for the services
(Garg et al., 2013). While cloud computing can guarantee
on-request computing power, better execution, dependabil-
ity, and adaptability to the business, it additionally offers
low ecological cost as far as better vitality proficiency,
contrasted with the customary circulated venture server
farms, which is an advantage to society (Erdogmus, 2009;
Katz, 2009).

As per Walsham et al. (2007), these levels of investiga-
tion can be assembled into

1. Small-scale level to concentrate on the SMEs that utilize
cloud computing application.

2. Meso level to concentrate on the SMEs that serve as a
go-between to convey cloud computing services.

3. Full-scale level to concentrate on SMEs that convey the
framework, decide the approach and set tenets and con-
trols inside which cloud computing applications can be
received and utilized.

According to Heeks (2006), four stages for the dis-
course of cloud computing in SMEs are:

1. The preparation of SMEs in the clouds—needs and
requirements. This incorporates the necessities of SMEs,
prerequisites and longing to embrace cloud computing.

2. The selection and the procedures of appropriation of
cloud computing by SMEs—address the reception of
cloud computing by SMEs, by highlighting the proce-
dure that includes relocation to the cloud, execution and
cloud combination issues with legacy IT frameworks.

3. The utilization of cloud computing by SMEs adoption
is not an important state of use.
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Factors for Adopting Cloud Computing
in SMEs

SMEs need not upgrade and maintain servers or various
applications and securities. Rather, they can depend on
the service provider on cloud who can effortlessly scale up
and down with the help of aligning and re-aligning virtual
and physical resources for meeting the actual requirement
(Chen et al., 2011; Kloch et al., 2011; Li et al., 2009;
Marinos et al., 2009; Nair et al., 2010; Petrakou et al.,
2011; Sultan, 2010, 2011). Cloud computing services give
an open platform for every country, every organization and
for every business to improve competitiveness and pro-
mote innovation (Kloch et al., 2011; Sultan, 2011; Tumer,
2010; Williams et al., 2009). Greater security is probable
because of scale economies and the ability of affording
better experts for security (Chang et al., 2017; Kloch et al.,
2011; Levy, 2009; Sulistio et al., 2009).

The reasons for adopting cloud computing based on
social factors are user friendliness (Fahmideh et al., 2019)
and cooperation in IT (Chen et al., 2011; Williams et al.,
2009). It offers new chances for social networking and
collaboration among business partners by allowing access
to information sources which are distance and time inde-
pendent (Nair et al., 2010; Petrakou et al., 2011; Tumer,
2010) and opportunities for engineers, marketing staffs,
sales and more for developing new skills (Khajeh-Hosseini
et al., 2010).

Reasons for adopting cloud computing based on techno-
logical factors are reliability that can be enhanced with the
help of redundant sites (Kloch et al., 2011; Sultan, 2010),
flexibility in the response to amend, scalability through
forceful provisioning of resources (Chang et al., 2017,
Sulistio et al., 2009), high quality service, accessible any-
time, at any connection, device and place (Marinos et al.,
2009) and network governance and IT state, and manage-
ment models of flexible license, perceiving how operations
are carried out based on SLA (service level agreements) as
explained by Dillon et al. (2010). It is found that reducing
the cost is the main reason behind implementing cloud-
based system for the majority of the SMEs (Akbari, 2012).
Cloud computing plays a major role in addressing the fun-
damental contribution and inefficiencies of the competi-
tiveness as well as the growth of the enterprises mainly in
SME:s (Alkhalil et al., 2013).

Theoretical Background of the Three Models: TAM,
TOE, and TCE

The technology acceptance model (TAM) lays down three
main factors that are noticeable in the milieu of application

of information technology and acceptance, namely Per-
ceived usefulness (PU), perceived ease of use (PEOU),
and attitude toward usage (ATU) (Ajzen & Fishbein, 2000;
Davis, 1989). In fact, perceived usefulness (PU) and per-
ceived ease of use (PEOU) have been recognized as the
two most important factors in explaining individual users’
adoption intention (Davis, 1989).

The technology organizational environment (TOE) model
undertakes common established factors for foreseeing the
prospect of technology adoption. The model alludes that
adoption of any technology is inclined to the development of
that technology (Kauffman & Walden, 2001), organizational
circumstances, organizational restructuring (Chatterjee
et al., 2002), and industry environment (Kowath & Choon,
2001). The factors that are formulated and supported within
the TOE model are technological factors such as security
concern, deployability and reliability; organizational fac-
tors such as firm size, perceived benefits, firm scope and
technological knowledge; and environmental factors such as
web service provider’s trust, regulatory influences, depend-
ent readiness of partners, and competitive pressure (Lippert
& Govindarajulu, 2006). Low et al. (2011) argue about the
determinants of adopting cloud computing with eight main
factors of the TOE model, namely relative advantage, firm
size, complexity, trading pressure from partner, competi-
tive pressure, compatibility, technology readiness and top
management support.

Williamson (2007) stated about the organization deal-
ing with the transaction cost economics (TCE) around the
“Carnegie Triple” that means be disciplined, have an active
mind, and be interdisciplinary. Cloud computing with the
TCE implementation is the computing paradigm shift that
is massively scalable, driven by scaling economies, dynami-
cally configured, encapsulated like abstract entity and deliv-
ered with the demands of the users (Aubert et al., 2004). In
the TCE framework, the identified factors are asset specific-
ity, transaction cost like information costs, contracting costs
and coordination costs (Aubert et al., 2004; Cacciola & Gib-
bons, 2012; Yigitbasioglu, 2014), and occurrence frequency
(Sobragi et al., 2014). The business challenges identified
in the adoption of cloud computing (CC) through the TCE
model are security risks: privacy, performance, confidential-
ity and availability (Yigitbasioglu, 2014).

Adoption of Cloud Computing in the SMEs

Cloud computing is a huge opportunity gained in the Indian
market as it equips a large number of SMEs with scalable,
user-friendly and reliable application that helps to expand
their business (Sharma et al., 2010). Sultan (2011) deter-
mined the fiscal feasibility, effectiveness and several advan-
tages of cloud-based solutions in SMEs. To effectively
facilitate and improve the SMEs, amendment of policies are
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essential for the adoption of cloud computing (Carcary et al.,
2014).The most significant factor in cloud computing is the
high quality of technology that supports the SMEs and the
partner of the IT functions in the outsourced business strat-
egy (Adam & Musah, 2015). Hamburg and Bucksch (2016)
expressed that cloud computing in the SMEs strengthens the
economic growth of the global countries.

In India, it is known that the small and medium indus-
tries play a crucial strategic role in entrepreneurship devel-
opment, creation of employment, distribution of income,
reduction of poverty, manufacture of products for exports
and growth (Siddiqui & Aljahdali, 2013). The five charac-
teristics of cloud computing as specified by the National
Institute of Standard and Technology (NIST) are on-demand
self-servicing, resource pooling, and measured service with
pay per use, rapid elasticity and broad network access.

The usage of cloud computing in the SMEs is a one-
stop solution for the financially weak SMEs (Babu &
Chakravarty, 2014). Because of the IT expertise, resources,
size and other efficient constraints, CC is highly beneficial to
the Indian SMEs (Priyadarshinee et al., 2014). The IT sector
plays a pivotal role as far as it is concerned in Indian SMEs,
so the adoption of the CC storage supports the growth of the
economy with SMEs market (Priyadarshinee et al., 2014).

Ramadoss et al. (2012) presented a study about enterprise
modernization with cloud computing that has reached high
popularity in Karnataka, as it transforms the consumption
and management of IT services. Cloud computing usage has
increased in Karnataka that allows organizations to undergo
a process of scaling up and down their business resources
based on their needs (Sowmya & Jyothi, 2015). Rangaprasad
(2016) has described Karnataka as the state that gives high
importance to small and medium enterprises for its promo-
tion, growth and development.

Role of Cloud Computing in the Competitiveness
of SMEs

A firm’s competitiveness depends on its capability to be
more efficient than others in the market place (Ajitabh &
Momaya, 2004; Satyanarayana et al., 2021). However, a
firm’s competitiveness is a complex concept that depends
on different aspects which are both external and internal to
the firm (Ambastha & Momaya, 2004). In addition, a firm's
innovation capabilities and competitiveness (economic per-
formance) can be measured on financial and several other
factors of competitiveness (Momaya, 2019). According to
Yin et al. (2019), the strategies that enable firms to maxi-
mize the value and at the same time minimize the resources
required result in enhanced productivity and competitive-
ness. Further, an effective management of technology and
innovation (MoT) aids firms to become competitive at the
global level, against its competitors (Momaya, 2017).
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Cloud computing provides many opportunities to busi-
nesses to be more efficient such as virtualization of services,
on-request computing power, better execution, low cost, agil-
ity, dependability, scalability and adaptability to the business
(Buyya et al., 2009). These advantages can in turn improve
the competitiveness of the business and promote innovation
(Buyya et al., 2009; Erdogmus, 2009; Katz, 2009; Tumer,
2010; Williams et al., 2009). Several recent studies empha-
size the potential role of CC in boosting the competitiveness
of SMEs (Assante et al., 2016). Technology such as cloud
offers similar advantages to all SMEs, but these are rarely
converted into real sustainable competitive advantages. A
recent study has identified CC as a technology-driven ena-
bler that helps increase the supply chain responsiveness. CC
has caught the attention of many industries and countries
due to the significant role they play in assisting firms to do
real-time analysis of voluminous data (Chauhan et al., 2021).

According to the literature, while TAM prevails as an
efficient indicator for the prediction of acceptance and use
of new technologies in various domains, TOE collaborates
the technologies with the operational and managerial per-
formances of the organization. The TCE, on the other hand,
highlights the effect of the adoption on the economic and
environmental performances of the firms. However, there
are almost no studies that have integrated the three models
to ascertain the influence on the cloud adoption in SMEs.

Technology factors, organizational factor and environ-
mental factors have been arrived from the TOE model pro-
posed by Davis. In this, we have taken factors from TOE
(Technological, organizational and environmental), TAM
(technological acceptance model), TCE (transaction cost
economics model).

Research Gaps

Among the studies that have determined the factors which
influence the adoption of CC, research has not been car-
ried out in an expansive way. They have been found to have
limited the findings to only a single (or at most two) chal-
lenge faced by the SMEs, for instance technical or economic
challenges. Therefore, the model that is required must have
an integrated outlook, taking in the other chosen elements
from the three models studied, i.e., TAM, TOE and TCE. It
is also significant to outline the risks of adoption of cloud
computing in the research.

From the literature review and gaps, the following
research questions are derived:

1. Is there any impact of these business factors on the
SME:s for cloud computing adoption?

2. Isthere any impact on the SMEs’ economic performance
due to cloud computing adoption?
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3. Is there any impact on the SMEs’ environmental perfor-
mance due to cloud computing adoption?

The following hypotheses are formulated from the litera-
ture review to achieve the objective of this study:

H,: there is a significant impact of factors influencing
business challenges on cloud computing adoption.

H,: there is a significant impact of factors influencing
business challenges on overall economic performance.

H,: there is a significant impact of factors influencing
business challenges on overall environmental performance.

Research Methodology

The research study is specified by a preliminary problem
statement and hypothesis formulation. The study proposes to
analyze the business challenge factors required for the SMEs
for cloud computing solution adoption. The objective of this
study is to find the impact of business factors that challenges
the SMEs for cloud computing adoption. The study analyzes
the impact of these factors affecting the SMEs’ environmen-
tal and economic performance.

The survey method is followed to collect primary data for
this study. Proper care was taken during the data collection
process to ensure the authenticity of the data. Further, data
collected were checked internally for consistency. Karnataka
state has nearly 4.80 million SMEs and is one of the leading
states in the IT/ITES exports. These SMEs are also consid-
ered to be in a leading position in technology adoption for
their business growth. Hence, Karnataka is chosen for the
present study and SMEs in Karnataka are the study samples.

Questionnaire Preparation

The final questionnaire consists of eight constructs, namely,
technological factors, technology acceptance factors,
organizational factors, environmental factors, economical
performance, environmental performance, risk factors and
finally cloud computing adoption. Further, the questionnaire
emphasizes on the organizational factors, environmental fac-
tors and factors of economic performance and environmental
performance along with the risk factors.

In addition to these items measuring the study variables,
the questionnaires consist of five questions on the demo-
graphic profile of the respondents, followed by the questions
on information communication technology (ICT) usage and
the respondent’s supplier’s usage of cloud computing solu-
tion. Finally, there are three questions on the overall inten-
tion of CC adoption by the respondents. There are 49 ques-
tions covering all the above items in each factor. Five-point
Likert scale is used for most of the items and some demo-
graphic questions are on nominal scale and ordinal scale.

Data Collection

With all the above presumptions and considering the non-
response error, 784 questionnaires were distributed among
selected SMEs. The minimum time required to complete
a questionnaire was approximately 20 min. On repeated
reminding and regular personal follow-ups covering the
tradeshow participants, email notifications, Linked-In
messages and telephonic reminders, 480 questionnaires
were returned reporting 61.22% response rate. On perusal,
it was found that few response sheets were incomplete
and few were not marked properly in spite of repeated
reminders. Hence, those respondents were not considered
for analysis. Totally, the final sample consisted of 410
responses.

Pilot study For pilot study, the questionnaire was circu-
lated among 110 SME respondents in and around Karna-
taka. The respondents were randomly chosen to take part in
the study. Out of the questionnaires that were circulated, 73
questionnaires were returned, of which 30 questionnaires
were found usable.

Confirmatory Factor Analysis (CFA)

CFA is the measurement of the SEM and in this study we
have used CFA to analyze and draw the relationship among
the business factors derived out of various models such as
technological, organizational and economical model, trans-
actional cost economics model, and technology acceptance
model. The fit indices of CFA are presented in Table 1. The
estimates of items/variables and their corresponding factors
are presented in Table Al in the appendix section given in
the supplementary file.

It is found that the GFI (goodness of fit index) value
0.983 and AGFI (adjusted goodness of fit index) value are
greater than 0.949, which shows that the model is a good
fit. The calculated CFI (comparative fit index) value 0.891,
which is less than 0.90 means that it is a perfect fit. Also it
is found that RMR (root-mean square residuals) is 0.018,
which is less than 0.1, and RMSEA (root-mean square error
of approximation) value is 0.07, which is less than 0.08,
indicating it is a perfect fit (Hair et al., 2010).

Reliability

The internal flexibility of the items to each subscale was
examined using Cronbach alpha method and the score for
the respective factors is presented in Table 2. Cronbach’s
alpha value is greater than 0.7 for all the factors indicating
the reliability of the factors.
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Table 1 Fit indices of confirmatory factor analysis (CFA)

Model Normed chi- GFI AGFI CFI NFI TLI RMSEA
square (X2/df)
Technological factor model 3.218 0.983 0.949 0.891 0.867 0.873 0.08
Organizational factors model 3.895 0.952 0.906 0.970 0.960 0.952 0.08
Environmental factors model 2.014 0.994 0.971 0.995 0.990 0.984 0.050
Economic performance model 4.397 0.973 0.910 0.989 0.986 0.972 0.090
Environmental performance model 4.86 0.998 0.978 0.900 0.89 0.88 0.694
Risk factors model 4.450 0.963 0.905 0.981 0.975 0.961 0.08
Recommended value Less than 5 0.8-0.9 0.8-0.9 0.8-0.9 0.8-0.9 0.8-0.9 <0.080
Source: *Fit indices—Hair et al. (2010)
Table 2 Reliability scores of factors used in this study Data Analysis

Factors Cronbach's alpha No. of items
Detailed analysis of the collected data was attempted as
Technological factors 0.836 5 per the objective stated earlier. Based on the type of data
Organizational factors 0.790 4 and research questions, appropriate statistical analysis was
Environmental factors 0.847 4 applied on the data collected from the respondents. Sta-
Economic performance 0.795 6 tistical software, namely, SPSS (Version 21) and AMOS
Environmental performance 0.839 5 (Version 20), were used for data analysis. In this study, the
Risk 0.843 5 multiple linear regression analysis technique is employed to
Cloud computing adoption 0.892 3 explore the relationship between the factors.
Descriptive Analysis of the Samples
The profile of the respondents which include the size of the
company in terms of the number of employees, turnover of
Table 3 Respondent profile of Variable Groups Frequency Percent
the SMEs surveyed
Size of company in terms of employees Below 10 52 12.7
10-50 119 29.0
50-100 87 21.2
100-150 51 12.4
Above 150 101 24.6
Turnover of company in crores Below 10 164 40.0
10-20 114 27.8
2040 50 12.2
40-80 17 4.1
Above 80 65 15.9
Age of company in years Below 2 79 19.3
2-5 79 19.3
5-10 59 14.4
10-15 61 14.9
Above 15 132 32.2
Sector of the industry Others 138 33.7
Retailing 20 4.9
Manufacturing 150 36.6
IT 102 24.9
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company in crores, age of company in years and sector of
the industry is presented in Table 3. The mean and standard
deviation of the variables for the corresponding factors are
presented in Table A2 in the appendix section.

Hypothesis H,: There is a significant impact of factors influ-

encing business challenges on cloud computing adoption.
Dependent variable: cloud computing adoption.
Independent variables:

Overall risk

Overall organizational factor
Overall environmental factor
Overall technological factor

e

The multiple correlation coefficient (0.777) as presented
in Table 4 shows the degree of relationship between the
actual values and the predicted values of the cloud comput-
ing adoption. Because the predicted values are obtained as a
linear combination of the overall technological factor, over-
all organizational factor, and overall environmental factor,
the coefficient value of 0.777 indicates that the relationship
between cloud computing adoption and the three independ-
ent variables is quite strong and positive as indicated in
Table 5. However, the overall risk and the coefficient value
of 0.777 indicate the relationship between cloud computing
adoption and the overall risk is negative.

The coefficient of determination R-square measures the
goodness of fit of the estimated sample regression plane
(SRP) in terms of the proportion of variation in dependent
variables as explained by the fitted sample regression equa-
tion. Thus, the value of R square 0.603 simply means that
about 60.3% of the variation in CC adoption is explained by

Table 4 Model Summary of hypothesis H,

the estimated SRP that uses overall technological factors,
overall organizational factors, overall environmental factors,
overall risks as independent variables, and R-square value is
significant at 1% level.

The multiple regression equation:

Cloud computing adoption
= 3.967 + 0.107 (overall technological factor)
+ 0.063(overall organizational factor)
+ 0.205(overall environmental factor)
— 0.053(overall risks).

Based on the standardized coefficient, the overall environ-
mental factor (0.372) is the most important to extract cloud
computing adoption, followed by the overall technological
factor (0.351), fand then the overall organizational factor
(0.181); the overall risk factors are the least and negative
(-0.114).

Hypothesis H;: There is a significant impact of fac-
tors influencing business challenges on overall economic
performance.
Dependent variable: overall economic performance.
Independent variables:

Overall risk

Overall organizational factor
Overall environmental factor
Overall technological factor
Cloud computing adoption

nhk BN

Table 6 Model summary of hypothesis Hy

R R square Adjusted R Std. error of ~ F value p value

R R square Adjusted R Std. error of ~ F value p value

square the estimate square the estimate

0.777 0.603 0.599 1.343 153.836 0.000%* 0.845 0.714 0.710 3.188 201.288 0.000%**

**p<0.01, *p <0.05 **p<0.01, *p<0.05

Table 5, Multiple linear Independent variables Unstandard- Standard error ~ Standardized t statistics  p value

regression of overall ized coeffi- coefficient

technological, overall cients (beta)

organizational, overall )

environmental and overall risk (Constant) 3.967 0.557 _ 7.122 <0.001 %

lec(:;:isogn cloud computing Overall technological factor 0.107 0.013 0.351 8.557 <0.001%*
Overall organizational factor 0.063 0.014 0.181 4.407 <0.001%%*
Overall environmental factor 0.205 0.021 0.372 9.793 <0.001%*
Overall risk —0.053 0.016 -0.114 —-3.407 <0.001%*

*tp<0.01, *p<0.05
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The multiple correlation coefficient (0.845) as presented
in Table 6 measures the degree of relationship between
the actual values and the predicted values of the overall
economic performance. Because the predicted values are
obtained as a linear combination of overall technological
factor, overall organizational factor, and overall environmen-
tal factor and overall risks, for cloud computing adoption
the coefficient value of 0.845 indicates that the relationship
between overall economic performance and the four inde-
pendent variables is quite strong and positive.

Table 7 shows the results of regression analysis showing
the impact of overall technological factors, overall environ-
mental factors, overall organizational factors, overall risks
and cloud computing adoption on the overall economic
performance. The results indicate that the model is able to
predict 71% of the total variance in the overall economic
performance. The technological, organizationa, and cloud
computing adoption factors impact the SMEs’ economic
performance positively. However, overall risk and envi-
ronmental factors are not able to predict the impact of the
overall economic performance, as the P values are insignifi-
cant. The results of ANOVA indicate that the model is sig-
nificant in predicting the impact of overall economic factors
F=201.288, p<0.001.

Therefore, the following regression equation can be
derived:

Overall economic performance

= —(2.176) + 0.119(overall technological factor)
+ 0.272(overall organizational factors)
+ 0.127(overall environmental factors)

+ 1.368(cloud computing adoption).

Hypothesis H.: There is a significant impact of factors
influencing business challenges on overall environmental
performance.

Dependent variable: overall environmental performance.
Independent variables:

1. Overall risk
2. Overall organizational factor

Table 8 Model summary of hypothesis H,

R R square Adjusted R
square

Std. error of
the estimate

F value p value

0.804 0.647 0.642 1.639 147.793 0.000%*

#p <0.01, ¥p <0.05

3. Overall environmental factor
4. Opverall technological factor
5. Cloud computing adoption

As shown in Table 8, the multiple correlation coefficient
that measures the degree of relationship between the actual
values and the predicted values of the overall environmen-
tal performance is 0.804. Because the predicted values are
obtained as a linear combination of overall technological fac-
tor, overall organizational factor, overall environmental factor
and cloud computing adoption, the coefficient value of 0.804
indicates that the relationship between overall environmen-
tal performance and the three independent variables is quite
strong and positive. The relation between overall risks and the
coefficient value of 0.804 with overall environmental perfor-
mance is negative.

The results of the regression analysis using all the inde-
pendent variables as predictors of overall environmental per-
formance indicates that the model is able to predict 64.7%
of the total variance in overall environmental performance as
shown in Table 9. The results of ANOVA indicate that the
model is significant in predicting the impact of overall envi-
ronmental performance factors F=397.065, p <0.001.

The technological, organizational, and cloud computing
adoption factors significantly impact the SMEs’ environmental
performance positively, whereas there is no significant impact
of overall environmental factor and overall risk on SMEs’
environmental performance.

Therefore, the following regression equation can be
derived:

Table 7 Multiple linear

. i Independent variables Unstandard-  Standard error  Standardized t statistics  p value

regression of technological, ized coef- coefficients

qrganizational, environmental, ficient (beta)

risks, and cloud computing

adoption on the overall (Constant) —-2.176 1.403 —1.551 0.122

economic performance Overall technological factor ~ 0.119 0.032 0.140 3687  <0.001%*
Overall organizational factor 0.272 0.035 0.281 7.860 <0.001%*
Overall environmental factor 0.127 0.055 0.082 2.296 0.022
Overall risk 0.016 0.038 0.012 0.419 0.675
Cloud computing adoption 1.368 0.118 0.490 11.594 <0.001%*

**p<0.01, *p<0.05
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Table 9 Multiple linear

. . Independent variables Unstandard-  Standard error  Standardized t statistics  p value

regression of technological, ized coef- coefficient

qrganizational, environmental, ficient (beta)

risks and cloud computing

adoption on the overall (Constant) 1.295 0.721 1.795 0.073

environmental performance Overall technological factor ~ 0.080 0.017 0.203 4.826  <0.001%*
Overall organizational factor 0.109 0.018 0.242 6.102 <0.001%*%*
Overall environmental factor 0.005 0.028 0.007 0.169 0.866
Overall risk —0.008 0.019 -0.013 -0417 0.677
Cloud computing adoption 0.611 0.061 0.473 10.067 <0.001%**

#p <0.01, ¥p <0.05

Table 10 Results of the hypothesis

Impacted factors

Business factors influencing

Cloud computing adoption (H,)

Overall economic performance (H,)

Overall environmental factors, overall technological factors, overall organizational factors

Overall technological factors, overall organizational factors, overall environmental fac-

tors, cloud computing adoption

Overall environmental performance (H,)

Overall technological factors, overall organizational factors, cloud computing adoption

Overall environmental performance
= 1.295 + 0.080(overall technological factor)
+ 0.109(overall organizational factors)

+ 0.611(cloud computing adoption).

Findings and Discussion

Since all the null hypothesis is rejected and an alternative
hypothesis is accepted, it is inferred that there is a posi-
tive impact of business factors that challenges the SMEs for
cloud computing adoption. It is also found that the overall
technological, overall organizational, and overall environ-
mental and cloud computing adoption are able to positively
predict the impact of the overall economic performance.
Similarly, the overall technological, overall organizational
and cloud computing adoption are able to positively predict
the impact of environmental performance.

The correlation between economic performance fac-
tors and environmental performance factors w.r.t techno-
logical factors is presented in table A3 and table A4 in the
appendix section given in the supplementary file. Here,
TOE + TAM + TCE model has been followed. TOE and
TAM models were tested as independent variables against
cloud computing adoption as a dependent variable, and after
adoption or because of the adoption of the cloud comput-
ing business model, the SME/organizational performances
was measured. In other words, the impact of CC adoption

increased the environmental performance and economic per-
formance of the organization (Table 10).

Conclusion

This study revealed that adopting the technology of cloud
computing benefits the SMEs of Karnataka to overcome
the business challenges they face germane to their busi-
nesses. The findings of the study reveal that the risk factors
are majorly the reason for the low rate of cloud computing
adoption, thereby accentuating the need to mitigate these
risks. The major benefits for adopting cloud-based appli-
cations in SMEs are scalability and reduced outlay. The
SMEs could evade higher investments for the computing
services by efficiently adopting the cloud computing tech-
nology. Cloud computing is hence an ideal solution for the
innovation-driven SMEs.

The findings of this study also signify that the technol-
ogy providers must keep in mind that it requires some
amount of expertise for integrating the existing applica-
tions with the cloud applications and the compatibility,
thereby necessitating the provision of development tools
along with easy-to-understand tutorials. A comprehensive
assessment is required which is pertinent to cost facets
such as capital expenditures and operating expenses and
contrasting the cloud services and prevailing technologies
for SMEs.
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Key Questions Reflecting Applicability
in Real Life

1. What are the challenges in terms of business factors
driving the SMEs for adoption, adaptation or upgrada-
tion of the cloud computing solutions?

2. How do operational cost, firm’s profitability managing
products or services and scalability contribute to SMEs
to adopt or manage cloud computing technology?

3. How do TOE, TAM, and TCE model drive SMEs to
manage the technology for their business growth?

4. How do CAPEX and OPEX investments drive SMEs to
adopt or manage the cloud computing technology?

5. What are the important criteria or factors of any cloud ser-
vice provider should address so that any SME can manage
or adopt such technologies for its business growth?

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s42943-022-00058-8.
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