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This article provides an overview of cloud computing as an information and communication technology and
of calm technologies. The article also reviews research on the calmness of cloud computing in the humansbusiness-environment triad. We find that cloud computing is a calm technology at a level perceived as
good, with a score of 8,31 points in the refined Tugui and Tugui model. Specialists’ perceptions of cloud
computing can be summarized as follows: technological connectivity, reduction in size, and ubiquity.
We argue that, for humans, stress is diminished when using cloud computing. Similarly, businesses experience less economic stress. A direct consequence of a reduction in technological stress is less stress on the
environment.
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Introduction
Up until about six or seven years ago, information resources were directly managed within their
own areas by economic entities. This type of information resource management was done at high
cost and with high associated risks, as well as often under circumstances of low economic
eﬃciency. Since 2006, the emergence and development of specialized data centres has provided
the option to externalize certain services for economic entities on a large scale. The continuous
virtualization of processes, applications, and hard resources has led to the large-scale manifestation
of the utility computing concept, i.e., information resources that are provided as any other public or
private service utility, at a steady and controllable cost level.
The global financial crisis that began at the end of 2008 has acted as a catalyst in the actual manifestation of this utility computing option for many companies, as it has required a considerable
adjustment of investment budgets in the field of information and communication technology (ICT)
resources. Thus, only financial sources for operational expenses are available for the IT field.
A natural and direct consequence of the externalization of services and infrastructure has been an
increase in the demand of services such as on-demand computing or pay-per-use resources (http://
searchdatacenter.techtarget.com).
In August 2006, during a conference on the topic of search engines, Eric Schmidt used the term
cloud computing for the first time in order to describe a business model in the field of supplying
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services via the Internet (Zhang, Cheng, and Boutaba, 2010). As the concept of cloud computing has
evolved, it has been analyzed and defined from various perspectives. Our analyses show that this
concept is increasingly seen as a collection of interdependent technologies that ensure ubiquitous
access to information resources at costs that are proportional to eﬀective use, according to the logic
of the utility computing option.
We all agree that any technology can be more or less aggressive to the environment, people, and
businesses. This idea has led us to analyze the calmness or aggressiveness degree of cloud computing
for the humans-business-environment triad.
In other words, the practical end of this study consists of running a series of experimental activities
to assess the extent to which cloud computing as a technological collection comes close to the
quality of calm technology for the humans-business-environment triad. In order to reach our goal,
we will present the main aspects of the cloud computing concept and an overview of the calm
technology concept. Then we will detail the research methodology applied in the assessment of
the calmness degree of cloud computing, before presenting the results of our research and the
interpretation of these results.

Literature Review
In order to facilitate a clear understanding of our research from a conceptual perspective, we think
it necessary to provide an overview of the literature in the field of cloud computing, and to detail its
definition, architecture, characteristic features, and advantages. The literature in the field of calm
technologies should also be reviewed, in addition to the definition, characteristic features, and
signs of this technology.

A. Cloud computing
The concept of “cloud computing” entered the scientific and professional arena in August 2006,
when Eric Schmidt from Google used the term for the first time during a conference on the field of
search engines, in order to describe the business model to supply internet services (Zhang et al,
2010; Amazon Web Service). In the specialized literature, it has been argued that Schmidt’s
proposal was not completely new, but that it derived from the concept of utility computing that
John McCarthy put forth as early as 1955, to suggest that information facilities will be supplied to
the public at large, just as any other public utility (Parkhill, 1966).
To Schmidt’s advantage, the term “cloud” was used by Amazon a few days later to describe the
nucleus of the Amazon Web Services platform, which was called elastic compute cloud (Amazon
Web Services). This use of the term “cloud” represented a de facto, mainstream professional
recognition of Schmidt’s term (Bento and Bento, 2011).
Currently, cloud computing is the most fashionable technology used in the business environment
because of the advantageous circumstances that imposed it on the market as well as its characteristic
features. In the specialized literature, the cloud computing concept is rather controversial. While
authors such as Doerksen and Ricadela (Geelan, 2011), and Faur (2011) argue that it represents a
natural follow up to grid computing, other authors such as Verstraete (2011) consider the concept
inaccurate for what it wishes to cover in the technological field.
A pertinent definition of cloud computing is oﬀered by Vaquero et al (2009), who analyzed the
definitions given by more than 20 experts in the field (Geelan, 2011). The latter reached the
conclusion that there was no clear and complete definition of the concept of cloud computing, and
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that each author had highlighted a certain side of it that he or she considered important. In their
opinion, cloud computing refers to “a large pool of easily usable and accessible virtualized resources …
that … can be dynamically reconfigured to adjust to a variable load (scale), allowing also for an optimum
resource utilization” (Vaquero et al, 2009).
In May 2011, via the 800-146 special document, in order to highlight ambiguities/interpretations,
the National Institute of Standards and Technology (NIST) defined cloud computing as “a model
for enabling convenient, on-demand network access to a shared pool of configurable computing resources –
for example networks, servers, storage, applications and services – that can be rapidly provisioned and
released with minimal management eﬀort or service provider interaction” (Badger et al, 2011).
Nichols (2012), from Unitiv Inc., stated that Cloud computing “refers to the use of an application or
service that is hosted in a non-traditional, non-server-based manner”. Thus, cloud computing is seen as
a solution to past IT mistakes, a data centre outsourcing, a virtualization, and an internet-based solution.
The architecture of the system. Kaefer (2010) from Siemens made a clear statement that the
architecture of a cloud “is the structure of the system, which comprises on premise and cloud resources,
services, middleware, and software components, geo-location, the externally visible properties of those, and
the relationships between them”.
It is clear, from the literature (Duncan et al, 2009; Mell and Grance, 2011; Sun Microsystems, 2009;
Wardley et al, 2009) that the architecture of a cloud is organized in four layers: hardware,
infrastructure, platforms, and applications, which, in their turn, supply three categories of services, as
follows:
a. Infrastructure under the name of Infrastructure as a Service (IaaS). This refers to the first two components mentioned above, i.e., hardware and infrastructure proper in the architectural layers;
b. Platform under the name of Platform as a Service (PaaS);
c. Applications under the name of Software as a Service (SaaS).
Nichols (2012), from Unitiv Inc., stated that Cloud computing “refers to the use of an application or
service that is hosted in a non-traditional, non-server-based manner”. Thus, cloud computing is seen as
a solution to past IT mistakes, a data centre outsourcing, a virtualization, and an internet-based solution.
The characteristic features of cloud computing. The 800-146 special working document of NIST
(Badger et al, 2011), as well as the literature in the field (Harding, 2011; Sun Microsystems, 2009),
hold that the five following characteristics are the essential features of cloud computing:
1. On-demand self-service. A consumer can access automatically the information resources that he
or she needs, such as server time and network storage, without direct interaction with the
service supplier.
2. Broad network access. Capabilities are available everywhere in the network and are accessed via
standard mechanisms, which promote use through simple or complex heterogeneous client
platforms, such as mobile phones, desktops, laptops, PDAs, tablets, and other devices.
3. Resource pooling. The supplier’s information resources are technologically united in order to
serve more consumers, using a multi-tenancy model, with various physical and virtual
resources that are dynamically allotted and re-allotted, depending on consumer demand.
4. Rapid elasticity. Via cloud computing, the necessary capacities can be foreseen and ensured
easily and, in certain cases, automatically, via rapid scaling from the outside to the inside or the
other way around.
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5. Measured Service. Cloud systems automatically control and optimize the use of resources and
they ensure the possibility to measure at a level of abstraction that is appropriate to the type of
service.
For these features, we have identified characteristics such as multi-location or multi-tenancy,
shared resource pooling, geo-distribution, ubiquity network access, service orientation, dynamic
resource provisioning, self-organization, utility-based pricing, hardware and software resource
heterogeneity, hardware and software resource virtualization for consumers, increase in the
resource security degree, high quality services, automatic service scalability via self-management
in real time, usability, and standardization.
Winans and Brown (2009) agree that a cloud must have at least the following characteristics:
unique cloud identification among other cloud structures, dynamic configuration with the
possibility to automate it, business restrictions management aggregated with the restrictions of
the cloud infrastructure (optimum and dynamic resources provision, data recovery in case of
disasters, and awareness of the context), and security.
The advantages of the cloud computing business model. Most of the characteristics listed above
are incontestable advantages of cloud computing. Yet, literature in the field (Kaefer, 2010; Sun
Microsystems, 2009) has highlighted other advantages, as follows:
• Low investment cost of the infrastructure;
• Low operational costs;
• Reduction of the service beneficiary’s administration eﬀorts;
• Easy access to resources for a significant number of users;
• Reduction of business risk. In connection with this advantage, a study by Forrester Consulting
(2012) shows that 87% of cloud beneficiaries in 2011 considered cloud computing an ideal
solution for recovery in disasters. Thus, in the ITC field, the topic of Disaster Recovery – As a
Service (DRaaS) is much discussed, and leads directly to the consideration of a Cloud-Based
Recovery Solution;
• Making contract clauses and tasks flexible with direct advantages in terms of contract flexibility
(pay as you go), availability, and elasticity.
Closely related to the architecture, advantages and features listed above, it is important to point
out the idea that cloud services recipients can choose one of three types of localization: public,
private and hybrid. However, there is also the possibility that some of the architectural components
can be used jointly by several companies, which leads us to a fourth form of localization:
community cloud (Ames, 20012; Candrlic, 2003).

B. On calm technologies
Deﬁning calm technologies
Briefly, technology refers to the systematic application of a technique, method, or approach in
order to solve a problem or reach an objective (Computer Desktop Encyclopedia, 2012). A wide
area is covered by technology, especially in the context of the information society. The evolution
of human society is closely dependent on the technological evolution. From the Stone Age to the
information age, evolution is connected to the technological spiral, which has the human being at
its centre. This highlights a paradox of the industrial and information society, namely, that humans
are at the same time both the masters and slaves of technology.
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Specialized literature in the field (Minhat, 2008) insists on a basic feature in any technology: a social
side, which is demonstrated by the technology’s relation to consumer desires and society’s expectations. In our opinion, this relation must also consider the eﬀects that technology has on the
environment, as the condition of the environment influences both humans and society. Thus, any
technology has to comply with restrictions on the maximum degree to which it is allowed to aﬀect/
stress human life, society, and the environment.
Any technology has both advantages and disadvantages. In this context, we can consider as a
disadvantage the stressful eﬀect of the technology on the man-society-environment triad.
In other words, in the field of technologies, we can use the criterion of stress level in order to classify
technologies as either aggressive or non-aggressive technologies. For non-aggressive technologies, the
literature in the field uses the term proposed by Weiser (1991), calm technology.
In Weiser’s opinion, any technology grabs our attention, to a certain extent, at a given moment.
Regarding attention, Weiser distinguishes two areas: central attention and peripheral attention. Thus,
the more a certain technology occupies/touches our peripheral attention, the less stressing it is, i.e.,
it is a calm technology (Weiser and Brown, 1996a).
Authors such as Washington (2001) and Keller and Saﬀo (1999) argue that in M. Weiser’s vision,
calm technologies are a response to the coming age of ubiquitous computing, in which the ratio of computers
to people will be very high, with many computers “sharing” each of us. Thus, Weiser (1991, Weiser and
Brown, 1996a) argued that after the personal computer age, in the last decade of the twentieth
century, the ubiquitous computing age, or the age of calm technology will begin, “when technology recedes
into the background of our lives” (Harrison, Wiese, and Dey, 2010). It is worth mentioning that the
concept of ubiquitous computing was introduced by Weiser during a seminar in 1988 (Abowd and
Mynatt, 2000; Caltagirone, 2003; Mühlhäuser and Gurevych, 2008; Weiser, Gold, and Brown,
1999).

Technologic stress on the humans-business-environment triad
We use Weiser’s criterion but extend the area covered by his concept to the humans-societyenvironment triad, which leads to the following reworking of his idea: the less a technology stresses
the human being-business-environment triad, the more it gains the characteristic feature of a calm
technology.
For humans, technological stress must be seen from a psychological perspective, i.e., from the
perspective of the influence it can have directly on human health and indirectly on the quality of
life. Thus, we have to consider, globally, both technology’s short-term direct advantages and its
medium and long-term disadvantages.
For businesses, technological stress is manifested from an economic point of view, i.e., firms/companies
must face high costs that exceed budget, old technologies that have high costs and associated risks,
and more resources than necessary. All this creates several risks, such as the risk of blocking the
activity, liquidity and solvability risk, and decapitalization risk.
Regarding business area, after a careful analysis of specialized literature (Kaplan, 2010; Nolan,
1973), Sacco and Hackler (2006) noticed that there is a steady orientation of companies towards
new technologies as solutions to maximize profits and to reduce extant risks by accepting new
risks specific to these new technologies. Thus, in our opinion, companies’ expectations are marked
by the idea that new risks would be lower than old risks, hence the natural inclination toward new
technologies and, implicitly, calm technologies.
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For the environment, technological stress leaves its mark in the brutal intervention in the existent
equilibrium between eco-systems. Any human action via a certain technology corresponds to a
reaction in the environment, which eventually aﬀects life on earth. Therefore, we can say that it is
in the interest of maintaining living conditions on earth for technologies to have as insignificant an
eﬀect on the environment, i.e., to be as little stressing as possible.

Characteristic features and signs of calm technologies
Information and communication technologies can be classified according to the stress level
criterion described above as either aggressive or calm technologies.
For calm technologies, Weiser and Brown (1996b) list three basic characteristics:
1. Calm technologies shift the focus of our attention to the periphery. This technological orientation can
be achieved either by smoothly and easily shifting between the centre and the periphery or by
transferring more details to the periphery. An example of this is a video conference, which, in
comparison to a telephone conference, enables us to attune to nuances of body posture and
facial expression that would otherwise be inaccessible.
2. A technology is calm when it increases peripheral perceptions with direct implications on our knowledge, which increases abilities to act adequately in various circumstances without being overburdened with information. Thus, the use of calm technology develops a pleasant environment.
3. Technological connectivity enables a quick anchoring in certain circumstances against the background of a quick shifting from the centre to the periphery of our attention, which determines
a quick perception of the past, present, and future of the subject. This characteristic leads to
what Weiser and Brown call “locatedness.”
Hermans (1998) established three main aims as objectives for Ubiquitous Computing products, or
calm technologies: “to be everywhere (e.g., by being portable), to be small, and to be aware (of its
environment, of its user, etc.).”
Regarding the idea that computers should disappear into the “background” of our architectural
space and easily switch between the centre and the periphery of our attention as ambient displays,
Streitz (2001) and Țugui (2011) distinguish two developments, namely,
1. physical disappearance – computers become small enough to be invisibly embedded in all kinds
of devices;
2. mental disappearance – humans do not perceive the devices as computers but as embedded
elements of augmented artifacts in the environment.

Research Methodology
On the perception of the calmness degree
It is a diﬃcult task to appreciate a qualitative characteristic feature of a person, system, or technology, as is the case here. To this end, most times, one resorts to estimations from experts in the
field.
The idea of measuring the degree of calmness of information and communication technologies
was first proposed in 2011 by A. Tugui and I. Tugui (2011) during the 17th IBIMA Conference in
Milano. The proposed model for ICT (Model Tugui Calmness Degree – MTCD) in general had a
deeply theoretical grounding and it was focused on a series of 10 characteristic features of calm
technologies, as follows:
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1. The computer’s disappearance in the “background” of our architectural space;
2. The physical disappearance of computers/ information technology;
3. The logical disappearance of computers/information technology;
4. The switching of the focus of our attention towards the periphery of attention;
5. The intensification of our peripheral perceptions;
6. Technological connectivity;
7. To be everywhere;
8. To be small;
9. To be aware;
10. Lack of aggression.
The MTCD suggested measuring the calmness of ICT by giving points on a scale from 1 to 10,
except for the characteristic feature C9 – to be aware – for which the highest score was 7.
We shall refine this model by using these 10 characteristic features, resorting to a sample of ICT
specialists, and introducing and calculating the calmness degree indicator. The evaluations oﬀered
by the specialists in our sample for the 10 selected characteristic features will be set in relation with
cloud computing.
A technology’s calmness degree is the extent to which that technology meets the 10 characteristic
features that are specific to calm technologies. In this sense, the calmness degree will be determined
via the general average value of the average scores obtained for each of the 10 characteristic features.
The average score for a certain characteristic feature represents the average value of the estimates
given by the ICT specialists in the sample. Thus, for each of the 10 characteristic features, each
respondent will give a score on the traditional ten-point scale, where 1 is the lowest and 10 is the
maximum value. In our calmness degree evaluation model, we start from the hypothesis that all
10 characteristic features have the same level of significance. This hypothesis leads us to calculate
the calmness degree via the following equation:
(1)

(1)
Where: i represents the characteristic feature and n represents the number of respondents.

The degree of calmness will be expressed in points, on a ten-point scale, or later transformed into
percentages, and interpreted according to Table 1.
Calmness degree
Points

Interpretation
Percentage

CD>9

CD > 90%

Excellent

9>CD>=8

90%>CD>=80%

Good

8>CD>=7

80%>CD>=70%

Acceptable

7>CD>=6

70%>CD>=60%

Questionable

6>CD>=5

60%>CD>=50%

Poor

5>CD

50%>CD

Aggressive

Table 1: Interpretation of the calmness degree according to intervals
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Method
The logic behind our research consists of establishing a set of characteristic features specific to any
calm technology, as they were systematized in the previous paragraph, and setting them in relation
to cloud computing via evaluation by ICT specialists. As seen in Figure 1, after the evaluation of
the characteristic features, we calculate the calmness degree based on Equation 1.

Figure 1: Comparison of the characteristic features of calm technologies for cloud computing

Our methodological analysis will consider a general approach to cloud computing, motivated by
the fact that all outlined features and advantages make their presence felt regardless of the level of
localization.
The sample for our study comprises 100 random persons from within European universities and
European companies, including PhD students, MA students, professionals and ICT professors.
These specialists were identified on the basis of their declared field of specialization in the case of
PhD and MA students, their declared profession in the case of IT professionals, and papers written
in the field of cloud computing and/or calm technologies in the case of professors. Thus, the 100
persons were emailed a presentation document that had two components.
The first component of the presentation document contained the details of the concepts that are specific
to cloud computing and calm technologies, with bibliographical references that can be accessed
via valid links. This component mostly corresponded to the literature review in this article, but it
contained more detail.
The second component of the presentation document comprised a table of the 10 characteristic features.
Based on their own prior knowledge and on new knowledge acquired via the first component,
respondents were asked to evaluate the case of cloud computing on a ten-point scale.
Of the 100 ICT specialists, 89 responded, resulting in a response rate of 89%. The respondents’
group was comprised:
1. 32 MA and PhD students (M);
2. 29 professionals (I);
3. 28 professors (P).
The internal consistency of data (content validity index CVI) per whole group and sub-group was
established via the Cronbach’s alpha coeﬃcient, which features the following values: CVI per
whole group = 0,749, CVI per student subgroup = 0,785, CVI per professional subgroup = 0,709 and
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CVI per professor subgroup = 0,733. These values demonstrate that the data are acceptable for the
analysis.
In addition, at the global level, for the multivariate statistical data analysis, to establish the
connection between the 10 characteristic features, we used analysis of the main components, through
which we provided a graphic and systematic representation of statistic units and variables in a
system of factorial axes. Figure 2 shows two groups: the first for the characteristic features C1–C8
and the second for the characteristic features C9–C10. For the second group, we should highlight
the fact that the C9 characteristic feature – “to be aware” – refers to context sensitivity. This is a
situation that respondents can easily mistake for a characteristic feature of intelligent technologies.
The C10 characteristic feature – lack of aggressiveness – from a conceptual point of view, covers in a
synthetic manner all other characteristic features from C1 to C9.

Figure 2: Analysis according to main components

It is important to highlight the fact that the first group of characteristic features (C1–C8) highlights
the degree of technologization, which diﬀerentiates respondents among themselves, while the
latter group of characteristic features highlights the degree of calmness.

Results
For each of the three sub-groups (M, I, and P), and for the entire group, we established the average,
the standard deviation, and the variation coeﬃcient. In Table 2, these are presented in sub-groups,
as follows: for Master’s and PhD Students (M) in Columns 1, 2, and 3, for IT Professionals (I) in
Columns 4, 5, and 6, for Professors (P) in Columns 7, 8, and 9, and for the total number of respondents
in Columns 10, 11, and 12.
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Characteristics

0

Master’s and
Ph.D. Students

IT Professionals

Professors

Total

Avg Stdev CV

Avg Stdev CV

Avg Stdev CV

Avg Stdev CV

1

2

3

4

5

6

7

8

9

10

11

12

C1 Background disappearance

8,03

0,95

12%

8,44

1,11

13%

8,86

0,89

10%

8,44

1,00

12%

C2 Physical disappearance

6,91

1,53

22%

7,91

1,49

19%

8,29

0,81

10%

7,70

1,56

20%

C3 Mental disappearance

7,39

1,32

18%

7,81

1,06

14%

8,57

0,69

8%

7,93

1,22

15%

C4 Switching the focus

7,52

1,37

18%

8,28

1,42

17%

9,00

1,05

12%

8,27

1,42

17%

C5 Peripheral perception

8,36

1,37

16%

8,28

1,05

13%

8,64

1,06

12%

8,43

1,24

15%

C6 Technological connectivity

9,36

0,90

10%

9,13

1,07

12%

9,18

0,86

9%

9,22

0,96

10%

C7 To be everywhere

8,27

1,15

14%

9,03

1,00

11%

8,61

1,17

14%

8,64

1,14

13%

C8 To be small

8,39

1,25

15%

8,88

1,36

15%

8,96

1,00

11%

8,74

1,29

15%

C9 To be aware

7,58

1,39

18%

7,34

1,33

18%

8,07

1,49

18%

7,66

1,34

17%

C10 Lack of aggressiveness

7,94

1,37

17%

7,91

1,06

13%

8,50

1,29

15%

8,12

1,27

16%

Average C1-C10

7,98

8,30

8,67

8,31

St. Dev.

0,68

0,58

0,34

0,49

9%

7%

4%

6%

CV
CV – Coeﬃcient of variation

Table 2: Synthesis of processed responses, according to characteristic features and groups

The following results can be deduced from the data presented in the previous table:
The coeﬃcients of variation for each characteristic feature, at the levels of both sub-group and
entire group, have values lower than 30%, which indicates that the corresponding average values
are representative of the analyzed data series. From this perspective, we see that there is a higher
representativeness of averages for each characteristic feature for the responses given by the
professors’ subgroup (P), while students oﬀered more dispersed responses.
The three sub-groups of respondents ranked C6 – Technological connectivity – first, with an average
score of more than 9p. These unanimous evaluations demonstrate that for cloud computing,
connectivity is obvious.
The second and the third positions are occupied as follows: in the Master’s and PhD students’ subgroup, C8
– To be small – was ranked second (8,39p), and C5 – Increase of peripheral perception—was ranked
third (8,36p). The ICT professionals ranked C7 – To be everywhere – second (9,03p) and C8 – To be
small – third (8,88p). The professors ranked C4 – Switching the focus of our attention to the periphery –
second (9,00p) second and C8 – To be small – third (8,88p).
Master’s and PhD students assigned Rank Four to C7 – To be everywhere (8,27p), and Rank Five to C1
– the computer’s disappearance in the “background” of our architectural space (8.03p). In their hierarchy
of characteristic features, they ranked C2 – Physical Disappearance – last (6,91p), and C10 – Lack of
aggressiveness – had an average score of 7,94p.
ICT professionals rank C1 – the computer’s disappearance in the “background” of our architectural space
– (8.44p) fourth, while the fifth position was shared equally by C4 – Switching the focus from the centre
to the periphery of our attention – and C5 – Increase of peripheral perception, which have an average
score of 8,28p each. They ranked C9 – To be aware – last (7,34p), while C10 – Lack of aggressiveness
– received an average score of 7,91p, the same as C2 – Physical Disappearance.
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Professors ranked third C4 – Switching the focus from the centre to the periphery of our attention (8,96p).
All the other seven characteristic features were evaluated at average scores between 8 and 9. Yet,
we should highlight that the last rank, with an average score of 8,07p, was given to C9 – To be aware
– which leads us to conclude that from the professors’ point of view, context sensitivity is still
weakly covered by cloud computing. As for C10 – Lack of aggressiveness – professors considered
that it was 85% manifested in the case of cloud computing (a percentage that corresponds to the
8,50 points out of the maximum).
At the level of the entire group of respondents, we notice that the first three ranks are taken by the
following characteristics (listed in order): C6 – Technological connectivity (9,22p), C8 – To be small
(8,74p) and C7 – To be everywhere (8,64p). Ranks 4 and 5 are shared with almost equal scores by C1
– Computer disappearance in the “background” of our architectural space (8.44p) and C5 – Increase of
peripheral perception (8,43p). The last rank is taken by C9 – To be aware (7,66p), while C10 – Lack of
aggressiveness – has an average score of 8,12p.

Figure 3: Representation of average scores according to sub-groups and characteristic features

The chart in Figure 3 presents the average values for each characteristic feature, according to the
three sub-groups of respondents as well as at a global level (the continuous line). By analyzing the,
the following can be deduced:
• The answers given by the sub-group of ICT professionals are the closest to the total average;
• The answers to the characteristic features C5 and C6 are the most concentrated in comparison
with the average, which means that, with all respondents, perceptions on the increase of periJournal of Research and Practice in Information Technology, Vol. 46, No. 1, February 2014
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pheral perception (C5) and technological connectivity (C6) converge towards close average scores;
• Responses to C1, C7, C8, C9, and C10 have a relative degree of concentration in comparison
with the total average;
• Responses to C2, C3, and C4 show a weak degree of concentration in comparison with the total
average.
According to the intervals established by us in Table 1, we see that the calmness degree of cloud
computing (CDCC) is estimated at an acceptable level of 79,8% by MA and PhD students, and at a good
level by professionals (83%) and professors (86,70%). The MA students’ and PhD students’ evaluation
is only 0,2% lower than the minimum value of the good level. At the level of the entire sample,
CDCC is perceived at a good level of 83,10%.
In determining the calmness degree, from the previous table we see that the standard deviation of
each subgroup is small, and the variation coeﬃcient is below 10%, which entitles us to trust the
results obtained.

Conclusion
Through our research, in comparison with the initial MTCD proposed in 2011 by Ţugui and Ţugui
(2011) to measure calmness for ICT, we have made the following contributions to the pool of
research:
• We have reconsidered the degree of importance for feature C9 out of the 10 characteristic
features, given that respondents can evaluate, via a score, their own perception on context
sensitivity;
• We have enlarged the grounds upon which the calmness degree can be assessed. Thus, if, in
the initial proposal, calmness was assessed based on the perception of the 10 characteristic
features directly by the two authors, in the current study, we used a sample of 100 ICT
specialists, out of whom 89 provided their responses. Through this approach, we achieved
higher reliability of our conclusions, as well as reliance on the level of the calmness degree for
cloud computing (CDCC);
• We introduced the calmness degree indicator for which we created a concise calculus formula
and we introduced a table to interpret it;
• We established the highest- and the lowest-ranked characteristic features that are specific to
cloud computing from the perspective of calm technologies, as they are perceived by the three
sub-groups of ICT specialists.
Our research is trustworthy and is based on the perception of the 89 respondents, grouped into
three categories: Master’s and PhD students (M), professionals (I) and professors (P) in the field of
ICT.
At a global level, for cloud computing, the first three ranks are assigned to:
1. C6 – Technological connectivity 9,22p;
2. C8 – To be small 8,74p;
3. C7 – To be everywhere 8,64p.
Ranks 4 and 5, of almost equal scores, are shared, according to the respondents’ perceptions, by the
characteristic features: C1 – The computer’s disappearance in the “background” of our architectural space
(8.44p) and C5 – Increase of peripheral perception (8,43p). The last rank is held by C9 – To be aware
(7,66p).
42

Journal of Research and Practice in Information Technology, Vol. 46, No. 1, February 2014

Cloud Computing – A Calm Technology for Humans-business-environment Triad

C10 – Lack of aggressiveness – registers an average score of 8,12p, which means a variation of 0,19p
and a variation coeﬃcient of 2,28% in comparison with the calmness degree of 8,31p registered at
a global level.
Master’s and PhD students assigned the lowest score to technology’s physical disappearance
under the circumstances of cloud computing (C2 – Physical Disappearance), while professionals
and professors perceived and ranked context sensitivity (C9 – To be aware) last.
C10 – Lack of aggressiveness – is assigned scores that are close to the degree of calmness for each of
the three groups.
The degree to which cloud computing is a calm technology for the humans-business-environment
triad was analyzed via the degree of calmness determined by us based on Equation 1 and
interpreted according to the intervals established in Table 1. Thus, we observed that the calmness
degree of cloud computing (CDCC) is perceived at an acceptable level of 79,8% by Master’s and PhD
students and at a good level by professionals (83%) and professors (86,70%). At the level of the entire
sample, CDCC is perceived at a good level of 83,10%.
In the hypothesis that we assumed, namely the extension of the area in which the humans-businessenvironment triad is set, we can conclude that cloud computing represents a calm technology at a
percentage of 83,10%.
Under these circumstances, we consider that for humans, stress is considerably diminished by
resorting to cloud computing, via direct and indirect favorable influences on the human-computer
interaction and immediate eﬀects at the level of physical and mental health. Similarly, the
advantages brought by cloud computing determine a reduced economic stress for business,
concretized in low costs and considerably diminished technical and partner interactions. All these
contribute to the reduction of risks and, eventually, to the reduction of technological stress.
As a direct consequence of the reduction of technological stress, we note that any calm technological action
will evoke a similar reaction from the environment, with direct eﬀects on human life, society, and business.
Finally, as it appears at this moment, the new form of MTCD used to determine the calmness
degree can be applied to any concrete example of information and communication technologies.
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