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Abstract: Small and mid-size enterprises (SME) are considered the backbone of developing
economies in terms of reducing poverty and unemployment. Although most SMEs are still reluctant
in new technology adoption, such as cloud computing, some benefited from the services provided
by cloud technology. This study aims to assess the performance evaluation of small and mid-sized
enterprises (SMEs) regarding the usage of cloud computing in their activities. The quantitative
study was conducted on a sample of 112 respondents employed in Turkish SMEs. A research model
is utilized based on performance specific scales. Results signified cloud technology’s positive impact
on business performance.

Keywords: cloud computing technology; business performance; SMEs; cloud migration

1. Introduction

Today, individuals and institutions have a tendency to maintain their needs
independently from time and place. Especially in our decade, the concept of speed with
technological developments has gained an important dimension. Therefore, technological
developments are focused on services such as data processing and transmission speed.
When it comes to data processing and transfer concepts, the most important technology
is cloud computing [1]. Gartner forecasted that the public cloud services market would
grow 21 percent in 2018, up from $145.3 billion in 2017 [2].

The cloud computing concept can be defined as an inventory storage platform.
Individuals or institutions may download their data from online inventory repositories
onto their devices they use, without any preliminary preparation. In the same way, they
may equip all their devices with the requirements that they demanded by synchronizing
them. Therefore, the concept of “Cloud Computing” is not a product but rather a service.
This service, which provides transaction and data transfer speed to individuals and
institutions, is bundled within a system that combines network elements, many servers,
huge amount of storage space, and different applications [3]. In general, cloud computing
is a model for enabling ubiquitous, convenient, on-demand network access to a shared
pool of configurable computing resources [4].

Corporations endeavor to reduce computing costs, and accordingly they started to
integrate their IT operations and to use virtualization technologies. New cloud computing
technologies helped corporations regarding the accomplishment of this situation. Cloud
computing means a new level of information technology (IT) for corporations, and besides
faster development cycles, it enables them to further reduce IT infrastructure and
administration costs [5]. Over the years, Cloud Computing Technology (CCT) has
emerged as a valuable way to embrace business benefits through improved internal
efficiencies [6]. Studies in different countries revealed that perceived benefits of using
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cloud technology and services are evident in the case of small and mid-size enterprises
(SMEs) [7,8].

This study is about the examination of the effects of the cloud computing on general
and business performance of Turkish SMEs. Past experience noted that SMEs experienced
a gradual reception towards new technologies like cloud computing [9] as they find it
challenging to invest in planning, managing and implementing complex computing
technologies and services [10]. Considering technological factors are not the only
significant factor in transition to CCT, emerging literature mostly focused on
determinants of cloud computing adoption [11-13]. Yet the attention was on the migration
and use of CCTs in developed countries with the influence of CCTs on business
performance in developing countries receiving limited scholarly considerations. To tackle
this apparent gap, a total of nine research questions were developed to analyze cloud
technology use of SMEs in Turkey but only three of them are presented below because of
the format limitations.

2. Cloud Migration of SMEs

Cloud services offer hardware and infrastructure services that can take shape in
accordance with the required demands beside the flexible options they extend to
corporations. The flexibility aspect provides institutions with advantages both in finances
and time. However, along with all these offered advantages, concerns such as the quality
of service or performance have grown gradually over time. However, the concerns of the
institutions abstaining in the transition to cloud services have disappeared in many
respects today with the exception of safety and performance remaining as the most
prominent topics. The researchers divided the problems experienced in the transition to
the cloud services as follows [14]:

e Internal factors include the slowing of the transition process due to the concerns of
the institutions due to their own culture.

e  External factors include the disruptions that may arise due to the risks inherent in
cloud services or disruptions in service quality.

The institutions can understand the different control elements and security reasons
brought by the IT functions in the form of an inverse or threatening element of the
corporate culture they adopt. For this reason, micro enterprises can overcome the
transition process to cloud cognition quickly and large enterprises with a corporate
culture can survive the transition process more slowly and painfully [15] (p.182).

Institutions that consider the integration of modern structuring, such as cloud
services, to their institutions as a risk also have difficulties in the adaptation process. Such
institutions should review the advantages of traditional structures and cloud computing
and formulate adaptation process strategies from a common point of view. Institutions
should identify all the factors they see as a risk in the transition to cloud services, and
review how cloud services can reduce these risks. They should get an advantageous
position in a modern competitive environment by keeping their structures flexible by
moving away from the rigid attitude of the traditional structure [16] (p. 1)

The starting point of these strategies is the process of obtaining information and
research about cloud services. The success of the strategy to be determined depends on
the fact that the cloud services are well known by the institutions. The next step is how to
use the cloud services and what the advantages are. Companies aware of the cloud
services should create their own expectations in line with this awareness. The next step is
to test the integration process with pilot applications. Problems should be eliminated and
service quality should be improved in line with the expectations of the institutions. Cloud
services also offer the advantage of personalizing the institutions with the flexible
structure that can be developed specifically for the institutions it provides for [17] (pp. 52—
54).
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The process of transition to the cloud system is notable for its complex and
demanding adaptation processes regarding SMEs. However, the transition of SMEs to
cloud computing is easier than large-scale enterprises. For SMEs who wish to establish
their own infrastructure, the IT field can be financially challenging and it may require a
long period of time to get their IT backed-up. However, through CCT, SMEs receive the
services they want in a short period of time and disadvantageous conditions such as pre-
investment are eliminated [18] (pp. 145-146).

According to the results of the interviews conducted within the purview of micro
and medium enterprises, the primary important demand of small enterprises is to prevent
the expansion of data center departments during selection of cloud computing services
(CCS) [13]. SMEs are also hesitant to adopt CCS managed by third parties since additional
risk-level challenges occur, including privacy [19]. Some other factors affecting cloud
computing adoption are “low awareness of the benefits of technology, limited budget
allocation and technical know-how, poor infrastructure and hesitation about migrating to
new technologies” [20] (p. 190). However, CCT and CCS transition numbers of SMEs are
growing steadily and a recent survey revealed that SMEs’ planned cloud usage due to
COVID-19 was slightly higher for 37% of respondents, whereas another 13% reported
significantly higher cloud use [21].

3. Research Model and Method

This investigation has the objective of determining the influence of cloud computing
on the organizational results, mainly the general performance. A pioneering study
conducted in 1984 by Pulley and Braunstein established a linkage between the use of IT
and organizational performance [22]. Later attempts to present a more integrated view of
the IT contribution to the organizational results revealed positive effects. In search of
direct evidence that IT has improved organizational performance, DeLone and McLean
introduced a comprehensive taxonomy within a framework in 1992 [23]. DeLone and
McLean’s (D&M) taxonomy posits six major dimensions or categories of IT success and
these are: system quality, information quality, use, user satisfaction, individual impact,
and organizational impact. The D&M model was both criticized and adapted by many
researchers and a recent study of SME’s in Mexico utilized their framework after minor
changes in variables; by adding the “quality of service” category only [24].

Former research has shown that quality dimensions of the IS are a distinctive
characteristic of the perception of the user in the use of new technologies, thus a proven
positive impact on performance is achieved. However, this study proposes variables or
dimensions that are not related to the quality, because the cloud computing services are
relatively new for Turkish SMEs and also it is assumed that available cloud computing
applications or platforms have a proven record and market share. In this scope, our model
focuses more on the characteristics of the user (assessor), corporation, systems used and
adoption of cloud computing.

A descriptive scanning model, which is one of the quantitative research methods,
was used. A descriptive scanning model is known as that which attempts to describe a
phenomenon or situation in its previous or current state, and any interventions were not
made to the case or event [25]. Accordingly, the research model shows that the
differentiation situations of the general performance of the corporation by evaluating the
use of a cloud information system and the perceptions of the evaluators of the companies
using the cloud information system on the performance of the company after the
installation of the information and the opinions of the enterprise regarding the
performance of the information technologies are indicated in the research model (Figure
1).
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Figure 1. Research model.

As part of a broader study and based on the above research model along with scales
introduced below, a total of nine hypotheses were tested to analyze the relationship
between company performance and CCT use in addition to the perception of information
technology in SMEs. Because of space limitations, three out of nine hypotheses are
considered here:

Hypothesis 1 (H1). The overall performance of corporations differs in accordance with their cloud
computing system usage.

Hypothesis 2 (H2). Corporations’ performance after using cloud computing differs in accordance
with their cloud computing system type.

Hypothesis 3 (H3). The information technology perception of the corporation differs in
accordance with their cloud computing system type.

The SPSS 20 program was used during the evaluation of the data obtained for
quantitative analysis. Distributions regarding characteristics of employees and their
corporations have been shown as frequency and percentage. The control of the
distribution structure, whether it is normal or not, was ensured by evaluating the
coefficient values of skewness and kurtosis. Skewness and kurtosis coefficients can be
valued range from —e to +e. According to some research, these values have a normal
distribution in the case in which they have values that range from -2 to +2 or from -3 to
+3 [26]. In our research, it is concluded that the scores obtained from the performance
scales had a normal distribution, and T-test and one-way analysis of variance from
parametric tests for independent samples were performed. Tukey post hoc test was used
for the determination of differentiating groups, which have meaningful value inferred
from one-way analysis of test results. The findings obtained within the scope of this
research were evaluated with a 95% confidence interval.

3.1. Universe and Sampling of the Research

The research universe consists of employees in various positions in the SMEs, which
use or do not use cloud computing systems, and exist in service, manufacturing,
export/import and other sectors. A sampling method was utilized in order to test the
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hypothesis of this research. A total of 112 personnel, who actively work in the corporations
existing in various sectors, were selected as the sample of the research. For determination
of the sample volume to be used, a purposeful sampling method was used. In a purposeful
sampling method, the data collection period is completed when the required sample size
is reached after interviewing the subgroup that represents the universe [27].

According to the calculation method of Yazicioglu and Erdogan (2004) regarding the
sampling volume, it is attained that the required sample size should be 96 or more in the
case of acceptance p = 0.5 and q =0.5, 0.10 + sample error and a = 0.05 confidence interval
[28]. A total of 112 employees, as the participants of this research, received the survey.

3.2. Data Collection Methods

The questionnaires were sent to the employees of the corporations via electronic mail
and their responses were provided electronically in a similar fashion. The questionnaire
consists of five sections, and data collection tools in the questionnaire are shown below:

Specifications of Assessors and Corporations Form

General Corporation Performance Scale

Sense and Features Form regarding Cloud Computing System
Corporation Performance Scale after using Cloud Computing
Information Technologies Performance Scale

AN

In Assessors’” and Corporations” Features Form, five questions were given to gain
information regarding positions, divisions and their working time of the workers who
participated in the research, and the corporations’ sector and the number of staff.

General Corporation Performance Scale was excerpted from a 2008 research based
on information systems performance of SMEs [29]. The scale consists of five expressions,
and the evaluations are arranged as a single factor with a five-point Likert. The scale was
evaluated as “Greatly agree (4.20-5.00)”, “Agree (3.40-4.19)”, “Neither agree nor disagree
(2.60-3.39)”, “Disagree (1.80-2.59)", “Greatly disagree (1.00-1.79)". Scale items determine
the perception regarding the corporations’ last three years profits, sales volume growth,
position against their rivals, and financial performance changes. Cronbach’s Alpha
coefficient was determined as 0.90 in the former study. In our research, the mentioned
coefficient was determined as 0.86.

In Sense and Features regarding Cloud Computing System Form, five questions were
used to gain information regarding cloud computing system usage status of corporations,
which cloud computing system they use, its advantages and disadvantages, and their
cloud computing application preference.

Corporation Performance Scale after using Cloud Computing, validity and reliability
of the expressions collected by literature review were done in the Giivener’s 2016 study
regarding the performance of the corporations that use cloud computing systems as well
as the ones that have not been using it yet [30]. The scale consists of eight questions. The
scale consists of five expressions, and the evaluations are arranged as a single factor with
a five-point Likert. The scale was evaluated as “Greatly agree (4.20-5.00)", “Agree (3.40—
4.19)”, “Neither agree nor disagree (2.60-3.39)”, “Disagree (1.80-2.59)”, “Greatly disagree
(1.00-1.79)”. In the previous study, Cronbach’s Alpha coefficient was presented as 0.927.
In our research, the mentioned coefficient was determined as 0.77.

Performance Scale of Information Technology was excerpted from the same 2008
research referred above for the general corporation performance scale [29]. The scale
consists of five expressions, and the evaluations are arranged as a single factor with a five-
point Likert. The scale was evaluated as “Greatly agree (4.20-5.00)", “Agree (3.40—-4.19)”,
“Neither agree nor disagree (2.60-3.39)”, “Disagree (1.80-2.59)”, “Greatly disagree (1.00-
1.79)”. The scale includes statements regarding the corporations’ perception of the
information technologies’ approaches, competitiveness, profitability and performance
changes. In the former 2008 study, the Cronbach’s Alpha coefficient was presented as 0.90.
In our research, the mentioned coefficient was determined as 0.71.
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In the control of the internal consistency of the scales, the Cronbach’s Alpha
coefficient was used. The Cronbach’s Alpha confidence level was evaluated with the
below-mentioned reference intervals [31]:

If 0.00 < o < 0.40, then the scale is not reliable.

If 0.40 < & < 0.60, then the scale is low reliable.

If 0.60 < a < 0.80, then the scale is relatively reliable.

If 0.80 < a < 1.00, then the scale is greatly reliable.

4. Findings

When the distribution of participants that were employed in the corporations was
examined in accordance with their positions, 25.9% specialist, 23.2% engineer, 23.2%
executive managers, 14.3% representative/in charge and 13.4% manager/director were in
the positions of the corporations. The distribution of corporations in which participants
work in accordance with their sector showed that 33% operated in the services sector,
14.3% are export/import oriented, 13.4% manufacturing and 39% fell into other sectors.

When the distribution of corporations in which participants work was examined in
accordance with their personnel number, 52.7% as less than 50, 23.2% as between 51-250,
24.1% as more than 251 were determined. Also, it has been determined that 63.4% of
corporations were using a cloud computing system and 36.6% of corporations were not.
Respondents who participated in the research from the corporations that have a cloud
computing system stated disadvantages of the cloud computing system as 22.8% security,
16% data privacy, 15.1% cloud computing audit, 14.2% dependency to service provider,
13.2% bandwidth, 9.6% uncertain data location, 9.1% service level agreement.

The differentiation status of the participants’ points gained from the general
performance scale regarding their cloud computing system usage status of the
corporation is shown in Table 1.

Table 1. Diversification situations of participant’s points gained from general performance scale
with respect to cloud computing usage status of the corporation.

Cloud Computing

1
Usage Status of N Mean SD Genera
. Performance
Corporation
YES 71 3.23 0.58 t 5405
NO 41 2.55 0.72 p 0000

A statistically meaningful difference has been found with 95% confidence level (t =
5.405, p < 0.05) after t-test independent samples. This test was performed in order to
examine the differentiation status of the participants in accordance with the cloud
computing system usage status of the corporations’ points which were gained from the
participants’ general corporation performance scale. According to this, the general
performance of the corporations that used a cloud computing system (X = 3.23) has been
found higher than those that did not use one (X = 2.55). These results validate our first
research question.

The differentiation status of the participants’ points gained from the corporation
performance scale after cloud computing system usage with respect to cloud computing
service application of the corporations is shown in Table 2. Cloud applications/platforms
included in the questionnaire were selected based on the products with considerable
market share and also availability in the country. Since it is not possible to list all
applications or platforms offered in the market, and analysis based on types of
applications or platforms is not the scope of this research, respondents were also provided
with the “Other” option.
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Table 2. Diversification situations of participants’ points gained from corporation performance
scale after cloud computing system usage with respect to cloud computing service application
being used by the corporation.

Cloud Computing Performance after
System Being Used N Mean SD ]
. Using Cloud
by Corporations )
Computing
iTubes 8
match/iCloud *
Dropbox 10 3.57 0.57 F 5.788
Amazqn Cloud 3 i i P 0.000
Drive *
Google Drive 23 3.71 0.39 Levene 0.385
IBM Smart Cloud 16 3.77 0.53 Diff. i';
Other 11 3.02 0.38 4-3

* They have not been included into the analysis due to insufficient sample size. (n < 10).

A statistically meaningful difference has been found with a 95% confidence level (F
=5.788, p < 0.05) after one-way analysis of variance (ANOVA), which was performed in
order to examine the differentiation status in accordance with the cloud computing system
usage of the corporations’ points gained from participants’ corporation performance scale
after cloud computing system usage scale. According to the Tukey (Levene, p > 0.05) post
hoc test, which was performed to determine the groups’ differentiation of the points
gained from the scale, it has been found that the corporations’ points (X = 3.02) of the
corporation performance after cloud computing system, which has something other than
a cloud computing system, were lower than others. These results validate the second
research question, making it statistically significant.

The differentiation status of the participants’ points gained from the information
technologies performance scale with respect to cloud computing applications of their
corporations is shown in Table 3. Cloud computing systems included in the below table
are exactly the same as the applications or platforms used in testing our second
hypothesis.

Table 3. Diversification situations in points gained from information technologies performance
scale by participants who use a cloud computing system in their corporations with respect to their
cloud computing application.

Cloud Computing Information
System Being Used N Mean SD Technologies
by Corporations Performance
iTubes 8
match/iCloud *
Dropbox 10 3.70 0.44 F 3.867
Amazqn Cloud 3 i i P 0.002
Drive *
Google Drive 23 3.69 0.42 Levene 0.924
IBM Smart Cloud 16 3.52 0.53 Diff. j';
Other 11 3.15 0.41 4-3

* They have not been included into the analysis due to insufficient sample size. (n < 10).
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Statistical meaningful difference has been found with a 95% confidence level (F =
3.867, p < 0.05) after one-way analysis of variance (ANOVA), which was performed in
order to examine the differentiation status in accordance with cloud computing system
usage of the corporations’ points gained from participants’ Information Technologies
Scale. According to the Tukey (Levene, p > 0.05) post hoc test, which was performed to
determine the groups’ differentiation of the points gained from the scale, it has been found
that the corporations’ points (X = 3.02) of the Information Technologies Performance that
have something other than a cloud computing system mentioned in this research were
lower than those that have the ones in this research. These statistically significant results
validated our third and final research question.

5. Conclusions

Businesses of all sizes choose CCT with the expectation of new returns. These returns
may be in different forms, such as minimized in-house IT spending or even some business
gains resulting from improved data storage and processing capability. Cloud services
provide various usage areas according to different profiles formed by supply and
demand. However, CCT poses additional challenges for companies as existing
infrastructure and privacy issues make implementations even more complex, especially
for SMEs. Yet, more SMEs are now sure of the benefits and adopting cloud computing
technology and services. This study targeted SMEs in Turkey and the results were
encouraging.

Participants who had a cloud computing system in their companies have emphasized
that a cloud computing system provided business agility (21.9%) and efficient resource
management (21.1%) as advantages, and security (22.8%) and data privacy (16%) as
disadvantages. Assessors emphasized that they used the cloud computing system in e-
mail and collaboration (29.3%), and Finance-HR (24.7%). Moreover, corporations that use
a cloud computing system preferred the Google Drive system as 32.4%.

It has been found that the general business performances of the SMEs that
participated in the research have been diversified with respect to their cloud computing
system usage. According to this, the general performances of the companies that use a
cloud computing system were higher than those that do not. Furthermore, it has been
determined that the companies’ performance after the cloud computing system was
diversified in accordance with their cloud computing systems, and lower performance
change was observed for the systems except for Dropbox, Google Drive and IBM Smart
Cloud. Similarly, findings from the information technology performance evaluations of
the participants that use a cloud computing system show that business performance after
using a cloud computing system was diversified in accordance with their cloud
computing systems, and higher performance change was observed for the systems in use
such as Dropbox, Google Drive and IBM Smart Cloud.

Our study empirically tested the perception for cloud computing in Turkish SMEs
through two important items, general business performance and information technology
used. Results revealed that the impact of CCTs was positive, so more incentives for SMEs
to adopt cloud computing technologies can be thought of at the national IT policy level.
The role of new technologies has become more meaningful for SMEs in developing
countries as these technologies provide the necessary means to cope with less favorable
periods and level the playing field for competing globally.

Cloud computing service quality and the level of cloud usage can be taken into
consideration in future attempts investigating IT influence on performance. Moreover, the
data were collected just before the COVID-19 pandemic lockdown in Turkey. Economic
conditions worsened for the SMEs during lockdown but the use of IT and Internet
multiplied as most people were telecommuting. Such conditions might have encouraged
SMEs to migrate to cloud computing, therefore causing a significant change in cloud
system usage. If such high cloud adoption is realized, developing new performance
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frameworks and CCT assessment models is crucial because the research model tested in
this study is just a stepping stone, laid out prior to the coronavirus breakout.
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