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I
t's been almost 40 years since Keith Oliver of Booz-Allen-Hamilton first introduced and
then developed the Supply Chain Management concept. Although the term appears
even in an article from 1898. The supply chain represents a lot of companies linked

to each other and which outline the flow of resources transformation into products and
services. K. Oliver defined SCM as the process of planning, implementing and controlling
operations in the supply chain. Supply chain management aims to increase the value of
the product offered. A solution to this effect has been offered since 1985 by Michael Porter
who defined the value chain and value system, needed to create a competitive advantage.
Over time, other solutions have been identified to create the efficiency of the supply chain,
many of them used today. One trend was, for example, the globalization of the supply
chain. But lately some new trends are emerging.

Companies have multiple options for getting products to buyers. They can use indirect
channels, or they can sell directly to customers via the Internet or a sales force. Since profit
margins vary depending on which channels are used, the firm must decide on the optimal
channel mix. Companies compete based on innovation, customer experience, qual ity, and
cost. Time to market is critical because the window of opportunity can be small.

Supply chain performance is measured with
ef ficiency-related metrics such as asset utilization,
inventory days of supply, products costs, and to -
tal supply chain management costs. In this sense,
the management of the company must know the
firm’s value system as well as suppliers, custom -
ers, and suppliers ‘suppliers.

Today’s supply chain is broad and continually
evolving, which means that it must be agile to be
effective. Consumers have multiple choices in
how they purchase products and they expect
high levels of customization. Also, supply chain
sourcing has become very fluid. The ability to
rapidly reconfigure your supply chain is essential
to successful businesses. An agile supply chain
can deliver on those expectations.

Machine learning is especially useful for large,
dynamic data and it is applied in logistics tech -
nol ogies to enhance warehouse management

EDITORIAL

Agility of the Supply Chain

„I made 
an interesting 

discovery: if the compo-
nents were all manufac-
tured by other companies,
the system that retailed 
for $3,000 cost about 

$600 in parts.”
Michael Dell
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systems, supply chain visibility or supply chain planning. Advanced analytics provides the
ability to extrapolate the current environment to make profitable decisions. Robots, drones
or autonomous vehicles enable new business processes to reduce the time for inventory
checks.

Supply chain risk is everywhere, and it is tough to prioritize. Consequently, companies
need to start evaluating and confronting cyber risk at every level. A buyer may discover
financial issues when increasingly late deliveries, inefficient alignment of supply and de -
mand causing unnecessary inventory and production, capacity constraints and inade-
quate sources of funding.

An integrated supply chain is a process wherein every phase is streamlined and insep -
arable. A non-integrated supply chain is disconnected and functions in silos. Integrated
supply chain allows a company to focus on assets that would allow reducing waste and
costs. Increasing efficiency can save money through reduced warehouse space and lean
supply chain for more profitable operations. The ability to be flexible and adapt to differ -
ent situations is important in any competitive industry.

Many of the changes made in SCM have arisen from
new theories applied in management, such as Re -
source-Based View (RBV), Agency Theory (AT), Just in
Time (JiT), Theory of Constraints (ToC), Time Based
Competition (TBC), etc. And innovation in manage-
ment is a continuous process.

Gheorghe Militaru
Deputy Chief Editor

„If you can’t 
describe what you 

are doing as a process,
you don’t know what

you’re doing.”
Edwards Deming
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Modeling of the Intermodal Terminal
Sergiu Olteanu, Mihaela Popa, S, tefan Burciu, Florin Rusca
University POLITEHNICA of Bucharest

Whereas most of the finished products are transported in containers which are
the primary means facilitating intermodality, it is estimated that in XXI century,
intermodal transport, along with technological improvements of the transhipment
systems, will be the main international trade element, because is considered to be
the most effective way of managing „door to door” international transport activity.
The hubs of intermodal transport network are represented by intermodal terminals
and by the efficiency of their operation largely depends the proper functioning of
the entire intermodal chain. Transfer points are the most sensitive links in terms
of efficiency and reported to the entire intermodal transport system generates the
highest costs. In the intermodal terminals operating in the public system case, all
transport demands to be treated are considered to have equal priority. Intermodal
terminals activity privately operated can be modelled using the absolute priority
treatment demand model. By serving prioritized entities with different character-
istics the total duration of stationary system and implicitly stationing costs can be
significantly influenced a total duration of stationary system and implicitly sta-
tioning costs.

Keywords: intermodal terminal, traffic flow,
low priority demand, high pri-
ority demand, input stream,
traffic entity

Introduction
Intermodal transport has emerged and

de veloped from the need for rationaliza-
tion of the used resources and from the
need of improving the transport services
quality, based on intense cooperation bet -
ween all modes of transport. Through this
cooperation, most of the advantages of
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„If we are together
nothing is impossible.
If we are divided all

will fail.”
Winston Churchill



each transport mode used in the intermo -
dal chain can be capitalized, registering
beneficial influences on the supply chain
costs and thus on the final price of goods
in destination markets.

Due to free-market principles, existing
competitive distribution and the current
sit uation of freight transport activity, co -
or dination between infrastructure man-
agers and their carriers is fundamental.
Intermodal freight coordination covers the
transport modes, as well as interadminis-
trative competences. The first issue has a
technical component, being related to the
development of various administrations
in the regions and may refer to a logistics
hub and to an area more or less extended.
The second issue affects the regulatory
com petences of the transport services and
requires increased cooperation, particular-
ly in corridors with a higher potential for
developing intermodality (Ciortan 2010).

For an adequate development of inter-
modal freight transport not only the exis-
tence of infrastructure for each of the com -
peting modes is needed but also, this re -
quires special features to these infrastruc-
tures and special platforms in which the

modal shift is achieved. Also, the develop -
ment of intermodal freight transport re -
quires specific services provided by the
intermodal network operators and hand -
ling services of the loading units. Intermo -
dal freight transport priorities are repre-
sented by the defining of the intermodal
network linked to development needs, sys -
tem structuring through supporting the
creation of the links between modes and
strengthening of certain key nodes, stim-
ulating the emergence of new players and
increasing the use of the existing equip-
ment (Dragu, 2009).

The Modelling Framework
In most European countries, intermodal

terminals differentiate between them de -
pending on the infrastructure and super-
structure owner on one hand and depend -
ing on the management and activity ope -
ration on the other. The owner owns both
the land on which the terminal is built and
the infrastructure and superstructure ele-
ments such as railway lines, cranes, fork-
lifts etc. (Dewitt, Clinger, 2008).

The management of an intermodal ter-
minal refers to daily activities organization
and managing and can be done by the ter -
minal owner or by companies specialized
in the development of such activities. Inter -
modal terminals activity is based on the
following principles (Tãnãsuicã, 2011):
•• The principle of non-discriminatory ac -
cess to terminals. Any operator is obliged
to provide access to any customer at a
reasonable price in response to a reason -
able request.

•• Rail Access to all licensed rail operators.
•• Road access for all operators.
•• Transparency in the capacity allocation
and tariff setting.

•• Grouping the various transports and
mar ket segments.

6 FAIMA Business & Management Journal
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Input traffic flow entities treatment can
be studied using mathematical models of
mass serving theory or by numerical simu -
lation. Both in the first and in the second
case, the input traffic flow is character-
ized by the same specific characteristics
that describe traffic flows. Input flows
have consisted of network traffic flows at
the nodes entrance which is considered
to be serving stations. For these stations,
characteristics such as the average serv-
ing intensity and the maximum number
of traffic entities that are waiting to be
served at one moment, are known.

Serving significant parameters are rep-
resented by the average time for an entity
to cross through the system, the waiting
average time in order to begin serving,
the average length of the queue, average
number of traffic entities that can be found
in the system at one moment or the prob -
ability that a traffic entity to be refused to
be served. These parameters can be ana-
lytically determined or by simulation and
they largely depend by the characteristics
of the input traffic flow, composed of the
traffic flows from incident arcs which are
associated to a particular network node
(serving station).

The mathematical models that describe
traffic entities serving differ depending on
the characteristics and parameters of the
input streams and serving stations. For the
models identification a A / B / n: (m / d)
(Lee, 1976), coding type is used where,
A – is the input stream characteristic (the

probability density function of the in -
tervals between the input traffic flow
entities);

B – serving characteristics (the probability
density function of the entities serving
duration);

n – the number of identical serving sta-
tions working in parallel;

m – the maximum number of the places
in the system;

D – serving discipline.

If the average intensity of the arrivals in
the terminal, λ is smaller than the average
serving intensity nµ then the demand av -
e rage serving waiting time is non-existent
and otherwise, if the average intensity of
the arrivals in the terminal λ is higher than
the serving intensity the waiting time be -
comes significant. In case the gap between
the intensity of the arrival in the terminal
and the serving intensity persists over time,
queues will continuously grow. The pa -
ram eters that describe waiting time sys-
tems refer to the average waiting time –ta
to the average passing time of one traffic
entity through the system –ts, to the average
number of the waiting requests –na, to the
average number of the system requests.

In case of mixed input flows processing,
consisting of various types of entities that
differ depending on serving duration, de -
pend ing on stationing cost, movement and

Modeling of the Intermodal Terminal
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processing conditions or other character-
istics, in order to increase the system effi-
ciency it is advantageous to reduce serving
waiting time and implicitly the passing
time through the system of the demands
whose stationing generates higher costs.

For priority demands treatment there
are two possible ways. In the first mode,
the demand for serving interruption is not
allowed whatever priority has been assign -
ed to it. In the second treatment mode, the
demands which are considered to be pri-
oritized, can not under any circumstances
to be delayed so, either the serving station
is reserved either the non-priority demands
are removed with no restrictions from the
serving station. In the first case it can be
said that the demands have relative prio -
rity and in the case it can be said that the
demands have absolute priority.

In the case of the intermodal terminals
which are operated in the public system,
all the demands to be treated are consid-
ered to have equal priority. Intermodal ter -
minals activity which is privately operated

can be modelled using the absolute prior-
ity demands treatment model. For exem-
plification some assumptions will be made
in order to simplify the results highlighting:
•• Two intermodal terminals are consid-
ered, one which is public operated and
one which is privately operated;

•• Both terminals, the public and the pri-
vate one, have the same technical equip -
ment so effective serving times are iden -
tical in both cases;

•• All the demands to be treated are iden-
tical relating to their size;

•• There are two types of demands, with
higher priority and with lower priority.

The average waiting of demand with
lower priority, in an intermodal terminal
which is privately operated, can be ob -
tained using the following equation
(Raicu, 2007):

(1)

where:
– –tinf is the average waiting time of the
lower priority demands;

– ρ is the system level of solicitation, ρ < 1;
– –tsv.inf represents the lower-priority de -
mands average serving time;

– –tsv.inf = 
–tsv.sup (equal demands relating to

their size),
– –tsup is the average waiting time of the
high-priority demands;

– vsv is the variation coefficient of the serv -
ing durations and it can be defined as
the ratio between standard deviation σ
of serving durations and the average
serving duration.

In the case of serving the demands with
absolute priority, high-priority demands
treat ment does not depend on the number
and serving duration of the lower pri ority

8 FAIMA Business & Management Journal
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demands. For this reason, the average
wait ing time of the high priority de mands
for Poisson input streams can be calcu-
lated with the following equation:

(2)

Poisson incoming flows are character-
ized by the property of stationarity which
means that the emergence of a number of
favourable events (high priority re quests)
in a certain time does not depend on the
position on the time axis but the size of
this range. Another feature of Poisson in -
put flow refers to that between the oc -
cur rence times of two successive positive

events there is an order relation, the sim -
ul ta neous occurrence of two or more fa -
vour able events is not possible.

(3)

Using equation (2) can be calculated:

(4)

Because the two types of demands are identical relating to their size we can say that
serving time of the high-priority demands is equal to the serving time of the demands
with lower priority –tsv.inf = 

–tsv.sup = 
–tsv. Thus, equation (3) becomes:

(5)

(6)

(7)

Modeling of the Intermodal Terminal



The first two factors from the equation
(6) represent the average waiting time of
the demands with equal priority (none of
the demands is prioritized). This treatment
mode is typical to private system operated
intermodal terminals. In this case, the de -
mands with absolute priority can be con-
sidered to be demands with equal prior-
ity between them.

By priority serving of the traffic entities
with different characteristics, the total sta -
tioning duration can be significantly influ -
enced and implicitly the related costs. In
the case of the same stationing cost for any
entity but with different serving times, it
is advantageous the serving priority to be
in accordance with the serving durations
order relation.

Results
For a better highlighting of the relation

between the waiting time of a lower pri-
ority demand and the waiting time high
pri ority demand, a graphical representa-
tion of the function f (ρ) = ta /

–tsv (Saaty,
1961), for vs = 1 has been made (exponen -
tial distribution case).

From the graphical representation, it can
be observed that for system levels of so -
li citation up to 40%, in the case of single
channel serving type, the average waiting
time of the lower priority demands is not
much higher than the average waiting time
of the high priority demands. For a level
of system solicitation of 40%, the average
waiting time of lower priority demands is
nearly double to the average waiting time
of the high priority demands, the waiting
time of lower priority demands being ap -
prox imately 80% higher.

Table 1 – The ta / tsv values depending
on the system solicitation

For levels of system solicitation higher
than 40%, the waiting times of lower prior -
ity demands increase significantly, forcing

Sergiu Olteanu, Mihaela Popa, S, tefan Burciu, Florin Rusca
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the terminal manager which is privately
operated to adopt investment measures in

order to increase the capacity for maintain -
ing a competitive level of quality service.

Figure 1 – The ta / tsv dependence on the system solicitation

Conclusions
The measures for increasing the ca -

pacity should materialize by purchasing
high-performance lifting and handling e -
quip ment so that the average serving time
to get lower. All these measures cause an
increase in operating costs, maintenance
and rent costs which, for levels of termi-
nal solicitation that are not much higher
than 40%, are felt in users charges. The
main advantage of private intermodal ter-

minals, in case its capabilities are consis-
tent with the demand, consists of a high-
quality level of service and lower costs.
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This paper analyses the impact constructs of the adoption of intelligent banking
among Romanian consumers, the correlation between them and also, demographic
factors will be taken into account (age and gender). The main basis for this study
is the extended Technology Acceptance Model (TAM), mainly aimed at the study of
information systems adoption. George, an application from Romanian Commercial
Bank, the first smart banking, is a new highway to make banking: totally intelligent
and digital. Based on empirical research, using a technology rating model was
developed a modified TAM for consumer acceptance of Internet Banking. There
are two important factors in TAM: Perceived Ease of Use (PEoU) and Perceived
Usefulness (PU), which are of particular importance to the attitude towards the use
of a new technology or information system through the behavioural intention to use.
For the verification of variables' correlation, it was applied Structural Equations
Model, adapting to the questioned sample. Results and conclusions are partly sup-
ported by the developed hypotheses, presented after the reliability test (calculating
Cronbach's Alpha). The significant effect that influences the attitude toward using
George is made up of behavioural inten-
tion to use, perceived usefulness and the
perceived risk towards intelligent banking.

Keywords: online banking, George, 
intelligent banking, TAM Model,
perceived usefulness

Introduction
100 years ago, in the aviation world, an

important step was taken by the american
Lawrence Sperry with an innovation called
George: the first autopilot. Now George is
the symbol of innovation and it’s designed
to be more than an Internet Banking, it is a

Using Technology Acceptance Model
to Adopt Intelligent Banking
Mihaela-Rodica Ganciu (1), Andrei Niculescu (2)
(1) ENERGOMONTAJ S.A., Bucharest, Romania, (2) University POLITEHNICA of Bucharest, Romania
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new way to interact with the remote bank.
„Let George Do it!” soon became an ex -
pres sion that testifies to the confidence
that technology can make your life easier.
George is the first smart banking in Roma -
nia and is part of ERSTE's Internet Bank -
ing platform, being the largest Internet
Banking platform in Europe with over 5
mil lion users in 4 countries: Romania,
Austria, Czech Republic and Slovakia.

George Go has four big advantages: it's
INTELLIGENT (George remembers IBANs
and transfers and also looks for intuitive
transactions by name or a trader), PER-
SONAL (each client can customize it, from
profile picture to new colours, wallpapers
and special name for the account), SIMPLE
(Client can make payments quickly and in
one form, because George remembers the
recipients of the transfers and completes
everything automatically) and UNIC (Al -
lows extra option activation and opening of
new products from George Store). Through
Romanians consumers, the most important
construct of smart banking usage is secu-
rity and privacy. The paper aims to answer
the questions „What is the impact of the
ap plication among consumers? Is there
any benefit for consumers in using this
smart banking? Which factors are more in -
flu ential in affecting the decision towards
using online banking?”

Electronic banking is a kind of „umbrel-
la” that roofs the whole process by which
a consumer can make banking transac-
tions through the internet, that doesn’t
have to visit the bank's headquarters. Most
used electronic banking possibilities are
internet banking, personal computer (PC
Banking) or online banking (Georgescu-
Golosoiu, 2003, p. 109). Better use of new
Information Systems (IS) available on mar-
ket is real defiance at the moment with
which this sector is scrambling. Adapting

to this change will allow costumers to
solve all banking needs with minimal hu -
man intervention (Martins, 2014, p. 2). At
the same time, Internet banking is much
more advantageous to customers as re -
gards the availability of any banking ser -
vices, the timing and accuracy of the trans -
action, and their low cost (Irfan, 2013, 
p. 55). There are some benefits of using
Internet banking for both banks and cus-
tomers. Banks can benefit from much low -
er operating costs by providing Internet
banking (Oruca, 2017, p. 232).

Consumers will benefit from the avail-
ability, convenience and speed of internet
banking services (Xue, 2011, p. 293). The
emergence of Internet banking systems has
made many banks reorganize their IT strat -
egies on the market and it’s noteworthy
that banks that don’t have a favourable re -
sponse to the emergence of Internet bank -
ing services have the chance to lose their
customers and also the costs of Internet
banking services are much lower than the
cost of maintaining banking services in -
volv ing presence in banks' branches (Dash,
2011, p.52). It is important for banks to

Mihaela-Rodica Ganciu, Andrei Niculescu



study how quickly different segments
would like to adopt new technologies and
innovations. That’s why findings indicate
that some segments need other useful in -
formation and targeting needs to be cus-
tomized for each segment to ensure effi-
ciency (Nerme et al., 2013, p. 6). The user
interface is an important part of each ap -
pli cation, especially in the case of Internet
Banking, where customers access online
banking services from different locations
(Eze, 2014, p. 13).

Technology Acceptance Model
Technology Acceptance Model (TAM)

was a proposal from Fred Davis in the
doctoral thesis in 1986, trying to bring
arguments for usage of new technologies
and for creating a relationship between at -
titudes, perceptions, intentions or behav-
iour. The most important factors in Davis's
Technology Acceptance Model are per-
ceived ease of use „how much a particu-
lar system is effortless” and perceived use -
fulness „how much a person believes that
using a particular system leads to increased

performance of his activities in an organ i -
zational context” (Davis, 1989, p. 320). The
principal components of the perceived risk
are the confidence and security, emerged
as being the main problems that hamper
the adoption of Internet Banking system.
This construct also reflects the individual's
subjective conviction in the negative con -
sequences of a deliberate action because
of the uncertainty that can have a negative
influence on the system's intentions to use
(Geetha, 2012, p.182).

TAM is tailored to IS (Information Sys -
tem) context and it was designed to pre-
dict information technology acceptance
and usage (Venkatesh, 2003, p.428). Data
were evaluated in two parts: first the dem -
ographic statistics, then was examined the
fit of the research model, and the hypothe-
ses were tested through SEM (structural
equation model) (Liao, 2016, p.1449). Per -
ceived ease of use has a significant effect
on users attitudes but perceived usefulness
was confirmed to be the most important
factor affecting user acceptance (Ahmad,
2018, p. 26). Figure no. 1 indicates the
pro posed research model for the present
paper.

Hence, hypotheses are developed as
fol lows (Figure 1):

The perceived ease of use is the per-
centage in which a consumer thinks that
using an application doesn’t require phys -
ical or mental effort. It has been found
that perceived ease of use has been used,
influencing usefulness, attitude, intention
and actual usage. Also, perceived ease of
use both directly and indirectly influences
the usage of the application (Gardner,
2004, p. 5).

H1:H1: Perceived ease of use has a positive
impact on attitude towards using
smart banking application.

Using Technology Acceptance Model to Adopt Intelligent Banking
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The evaluations of perceived usefulness
that consumers can considerable supply
would then derive from expectations. Per -
ceived usefulness has been confirmed to
be the most important factor affecting user
acceptance (Yee-Loong Chong et al., 2010,
p. 271). Delivery speed, user enjoyment,
perceived ease of use, reliability and were
found to contribute to the perceived use-
fulness in many technology-based self-im -
plemented systems (Liao, 2002, p. 284).

H2:H2: Perceived usefulness positively in flu -
ences the behavioural intention to use
system.

H3:H3: Perceived usefulness has a positive
effect on the attitude towards using
George.

H4:H4: Perceived usefulness has a positive
impact on the perceived ease of use
of the system.

Attitude towards the use of a system is
an important element of the Technology
Acceptance Model because it considerably
affects online banking in customers’ future
actions (Lee, 2011, p. 118). These findings
show that users can have a positive atti-
tude if they think using technology will
increase performance and productivity.

H5:H5: Attitude towards using system has a
significant effect on the behavioural
intention to use.

Behavioural intention is a method of
mea suring the power of the intent of a
particular behaviour. It is stated that be -
havioural intention is a good predictor of
the actual use of a technology that has re -
ceived much support in previous studies.
(Gardner, 2004, p. 6).

H6:H6: Behavioral Intention toward using the
system is positively correlated to the
perceived ease of using it.

Security/Privacy Risk: Risk perceptions
have been a very important feature that in -

fluences the adoption rate. Risk is defined
as „uncertainty about what innovation pro -
vides” (Gerrard, 2003, p.19). This is also
de fined as a significant loss due to fraud or
a hacker that discredits the security of an
online banking client. Phishing is a new
form of crime that phishers are trying to
fraudulently acquire personal information
such as usernames, passwords, and credit
card details by masking as a trusted entity
in electronic communication (Lee, 2009,
p. 131).

H7:H7: Security/privacy risk negatively influ -
en ces attitudes towards the use of
George (Lee, 2009, p. 134).
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Methodology of Research
Through the methodological chapter, it

was developed a model in the construc-
tion of an individual decision in the finan -
cial-banking sector, tested on a sample of
respondents aged between 21 and 50
years. Collecting responses was realised
in almost two months, using a survey with
18 questions, registering 130 respondents.
The questionnaire applied to the deter-
mined sample aims to identify the specific
aspects and factors that have a real impact
on the use of George Go-smart banking.
Also, it was designed to be short, with in -

quiring questions for obtaining relevant
information, taking into account a number
of five factors. Most of constructs were
mea sured using the seven-point Likert
scale, with „1” denoting the low end and
„7” the high end.

Results and Discussion
Demographic statistics (Table 1) show

young customers, 93% of respondents up
to the age of forty years. Referring to gen-
der, most of the questioned people are fe -
male (65%), while men are fewer respon -
dents, more accurately 35%.
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Figure 1 – Proposed research model for George’s usage
(Source: adapted from Dash, 2011, p.54)

Table 1 – Demographic profile of respondents



Bartlett's KMO test and Bartlett spheri -
city test are both multivariate normaliza-
tion tests and sample sampling (matching
variables for factor analysis).

Kaiser-Mayer-Olkin – measures whether
the distribution of values is appropriate for
performing factor analysis. The level from
Table 2 is 0.802 (Sig =.000), which means
good value.
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Table 2 – Kaiser-Meyer-Olkin and Bartlett’s Test

The Bivariate Correlation or Pearson
Cor relation (Table 3) denotes a normal
correlation between two variables (for ex -
ample a high positive relationship exists

between the behavioural intention to use
and the attitude towards using George –
r = .714, Sig = .000).

Table 3 – Bivariate Correlation – Pearson Matrix

Alpha values were calculated to evalu-
ate the internal reliability of scale consis-
tency. According to Table 4, the Cronbach
Alpha value is 0.860, indicating a good

one. Furthermore, it indicates a high de -
gree of internal coherence on the ques-
tioned sample.

Table 4 – Chronbach’s Alpha
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As can be seen, the Linear Regression
Coefficient from Table 5, R = 0.805, indi-
cates that there is a strong correlation bet -
ween dependent and independent vari-
able. In terms of variability, the value
amount of R2 = 0.630 or 63% explains the
variability within the population (this
means that 63% population in the sample
agree that on the correlation between the
given variables).

Table 6 shows the frequency of the
question, where 70 persons or (53.8%) of
respondents use Internet banking for 1-2
years, 40 persons or (30.8%) use system
for more than 3 years and 20 respondents
or (15.4%) have been using internet bank -
ing for less than 1 year.

Using Technology Acceptance Model to Adopt Intelligent Banking

After calculating the Multiple Regres -
sion Test in Table 5, the power of each
pre dict ive variable, suggesting the domi-
nance of the largest ones, is the scale of

Perceived Usefulness (t = 6.233, Sig = .000)
and Be hav ioural Intention to use (t = 2.452,
Sig = .145).

Table 5 – Multiple regression coefficients

Table 6 – Online use of internet banking by respondents

Structural Equations Model was used in
the presented study, adapting the Technol -
ogy Acceptance Model to the questioned

sample (Figure 2) and then validate/inval -
idate the hypotheses, discovered in SPSS
AMOS, synthesized in Table 7.



In this study, there are four independent
variables, namely Perceived Ease of Use,
Perceived Usefulness, Perceived Risk and
Behavioral Intention to Use. The Attitude

towards the Use of George will be the de -
pendent variable. Perceived Usefulness
(PU) and Perceived Ease of Use (PEoU) in -
fluence customer’s attitude towards using
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Table 7 – Validation/Invalidation of Hypotheses

Figure 2 – Model for George’s adoption in Romania



George, supporting Hypotheses 1, 2 and 4.
Through the research, it was found that
each client expectations regarding the ac -
curacy, transactions speed and user-friend -
liness were the most important quality
char acteristics in the Perceived Usefulness
of smart – banking system, this relationship
also having the biggest Coefficient, sup-
porting Hypothesis 3. Theses factors had
positive path coefficients and Attitude tow -
ards Using George (AU) explain 54.1% of
the variance in behavioural intention to
use it (BI), which supports Hypothesis 5.
Behavioural Intention to use is a measure
of the power of the intent of a particular
behaviour and the use of computers by
people can be reasonably anticipated by
their intentions, and that’s why Hypoth -
esis 6 is validated. The significant effect
that influences the attitude toward the ap -
plication’s use is the Perceived Usefulness,
Perceived Ease of Use and Behavioral In -
tention to use George. Perceived Risk is
considered to be a significant factor in
de termining the Attitude of adopting the
online banking system. Customers don’t
support internet technology for three rea -
sons: service provider mistrust, system se -
curity and worrying about service reliabil-
ity, validating Hypothesis 7.

Conclusions
The more a digital application has more

options and features, the more likely it is
for customers to change their banking ser -
vice provider. At the same time, several
Romanian consumers expressed the wish
that they would like to interact with the
bank outside of the program hours, after
closing the Branches. The use of these sys -
tems depends mainly on perceived ease
of use, not on services or on the trust of
companies. In order to get consumers’
ac ceptance, they need to feel safe when
using Internet banking. The results of this
study indicate that the technology accept -
ance model would need to lead at least
to an increase in confidentiality and con-
fidence in internet banking systems. The
results of the tested hypotheses provide
satisfactory support for the TAM model
conceived by the analysis of the structural
equation model.

Limitations. It is quite important that sci -
ence and theories in the field be ap -
plied to situations in daily life and cur-
rent technology, so older technology
and internet banking models must be
supervised and updated as technology
changes. This study has been confront -
ed with resource limitations, mainly of
time, and can, therefore, be seen as a
start and involvement in the subsequent
research to be done. This paper is ex -
ploratory research aimed at identifying
the adoption percentage of the Roma -
nian Commercial Bank application –
smart banking George. Research is rel-
evant to understanding the experience
of respondents in this respect but is still
unrepresentative for all users of Internet
banking solutions.
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can’t do it all yourself,
you have to form

alliances.”
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In the last century the focus in business has shifted from production to distribution.
The economic and political crises set ordeals to the effectiveness of production and the
implementation of products and services. The incompatibility between the production
and distribution capacity is an issue of particular importance, especially for companies
and organizations functioning in the sphere of services. The interrelation between ca -
pac ities can be critical for companies and problematic for their contractors and clients.
Managing the channels for implementation in modern conditions presupposes flexibility,
dynamics and transparency. Using the marketing tools in managing capacities in con-
ditions of multi-channel distribution is of exceptional importance for using the abilities
of the production capacity and decreasing the cost of missed benefits for companies.
Economies of scale in production and implementation are prerequisites for the develop-
ment of companies’ innovation activity and improving their overall competitive posi-
tions on the market or in particular market segments. Investments in distribution and
maintaining relations with consumers are among the key factors for the success and
sustainability of companies.

Keywords: distribution, capacity, 
multi-channel distribution,
economies of scale, innovations

Introduction
Distribution as an element of the mar -

ket ing mix takes part in forming provid -
ers’ offers on the market. Both as a place
and type of channels, objects and subjects
of selling products and services, it influ-
ences companies’ market performance and
their financial results.

The market and political changes in the
last couple of decades deepened the issues
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in respect to selling the produced quanti -
ties of goods and set up the question about
how companies function in the sphere of
production and distribution. The incom-
patibility of the production and distribu-
tion processes is not studied and analyzed
enough yet from the point of view of di -
rect and transfer effects on companies’ bu -
siness.

The goal of this paper is to describe
cur rent issues and ways of solving them
in distribution and managing capacities,
as well as to provoke marketer’s thinking
about ways of overcoming incompatibili -
ties and reaching high economic activity.

Modern authors define a company’s ca -
pacity as key business metrics (Ye et al.,
2012) and it is viewed as a strategic com-
petitive advantage (Shugan, 2002). It is in -
teresting to know about the various as -
pects of studying the issue – from the point
of view of competition and competitive
con ditions, as well as market performance.

In the business of a prevailing part of
companies, incompatibility is registered
bet ween the production capacity and the
capacity of their distribution. In conditions

of crisis and the unfavourable ratio bet -
ween supply and demand companies rea -
lize that their production capacity ex ceeds
that of their distribution system. This in -
com patibility can be critical for companies
in the field of services, as well as for those
which offer fast-rotten products with a
short demand cycle in conditions of pos -
sible copycats. For example, cinemas with
a cer tain capacity for each show report
capacity overload which can vary in large
limits because of the specifics of demand
for the product. Unsold cinema tickets for
every show pile up in time as missed ben -
efits for the company, which has failed to
balance its production capacity with that
of the distribution channels. Of course,
this example is not the only one a re -
searcher can give in defending the need
for managing and balancing capacities.
Similar is sues are observed in companies
in the tour ism sector, transport, health-
care, edu cation, culture, industry and so
on. In prac tice, there is no business that
is not af fected by the issue of balancing
the production and the distribution pro -
cess.
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Table1 – Interrelation between production and distribution capacity



While in producing products it is pos-
sible to balance these two variables by
storing and keeping in time, in providing
services it is practically impossible. Or, for
example, if in a cinema seating 300 people
the direct channel for distribution is aver-
age 210 tickets, this means that the remain-
ing 90 seats do not have the chance to be
sold because of capacity limitations of the
single direct channel. They can be offered
and bought, though through other addi-
tional channels. Using those could balance
the two capacities and could lower the
market risk with respect to selling them.
J. Wirtz, P. Chew and Ch. Lovelock (2013)
says that the issues about capacities in the
sector of services are especially familiar
to companies with fixed capacity, and they
define four basic interrelations of consum -
er demand and capacity: excess demand,
demand exceeds optimum capacity, de -
mand and supply are well balanced and
excess capacity. According to the authors,
the capacity and demand should be man-
aged.

Capacity of Distribution
The capacity of a distribution system

shows the maximum volume and value of
produced output which could be sold in
certain conditions. On the lowest level, the
capacity of the outlet is viewed. It depends
not only on the standard resources but
also on-demand, location, space, consum -
er profile, product line, space placement,
use of space, promotion, offers and so on.
On the next level comes the capacity of
the intermediary. It is defined by the ca -
pacity of his outlets. On a higher level, one
defines the capacity of the channel which
results from the capacity of all intermedi-
aries or the actual demand of end-users.
The sum of the capacities of the separate
channels defines the capacity of the com-
pany distribution system. The distribution
capacity is not a stable value, in practice it
can develop. Managing capacities in dis-
tribution enable the development in sev-
eral directions depending on the condi-
tions of the environment.
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The above-mentioned seven variants
for enhancing the distribution capacity of
companies can find real-time application
in their business. The judgment which of
the variants to be applied can be done
based on the current performance of the
realization channels, the company resour -
ces and the expected benefits/costs from
channel modifications.

Managing capacity in distribution
Managing the distribution system is an

important part of business management.
The economic crisis in the last decades put

forward the issue concerning the market
realization of products and services. The
focus shifted from production to selling
goods. The necessity for balancing the ca -
pacity of production with that of selling/
distributing produced volumes is increas-
ing. Balancing would contribute to achiev -
ing independence and smaller risks for
com panies.

Balancing capacities in the framework
of managing company distribution is based
on the following considerations: the life-
cycle of company products, lifecycle of the
company realization channels, segment
specifics of the market, market potential,

Distribution Capacity in the Supply Chain Management

Table 2 – Guidelines for enhancing the distribution capacity 
of products and services



opportunities for production and distri-
bution economies of scale, efficiency and

prof itability, investments and return on
them.
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Table 3 – Basic considerations in balancing capacities in business

Balancing the production and distribu-
tion capacity in the framework of capacity
management is important both for com-
panies and all non-profit organizations.
Track ing production and sales in time and

space, as well as the speed of processes,
provide significant information which can
be used for the goals of business and im -
proving companies’ market positions.
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Table 4 – Means in managing distribution capacities
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The tools in managing distribution ca -
pacities can be used independently and in
combination depending on particular con -
ditions and the parameters of imbalance.

They are a significant component in mak -
ing decisions in capacity management.
The process of managing capacity can be
presented in five steps (Figure 1).

30 FAIMA Business & Management Journal

Evgeniya Tonkova

Figure 1 – The process of managing capacity

Analyses are an important part in sup-
port of designing and modifying distribu-
tion capacities. The inclusion of key vari-
ables, comparison and marketing interpre -
tation is important for defining the imbal-
ance between a company production and
distribution capacity. Studying structures,
seasonality, cycles and so on is necessary
in order to present a clear picture of using
capacities in time and space. Important is
also the speed of distribution processes
that relate to efficiency and turnover. The
second step is defining the goals of capac -
ity development of company distribution.
This suggests clear modification which is

actually increasing, maintaining, decreas-
ing or restructuring the distribution capac -
ity. One needs to take into consideration
both the analyses findings and the current
and projected values of the production ca -
pacity.

Making strategies for developing capac -
ity aims for presenting basic directions for
increasing capacity, ways for improving its
use and the opportunities for balancing it
with production capacity. The variety of
tools within capacity management presup -
poses arguments in choosing them. It has
to contain both an assessment of the direct
effect of using a particular tool and the



transfer effects on other activities, proces -
ses and results. It is necessary to keep up
the balance between the various tools.

Designing and implementing a program
for developing distribution capacity is a
significant stage within which separate ac -
tivities are harmonized in time and space.
A significant element is balancing the ma -
te rial and non-material assets directed to
developing the capacity and the human
re sources involved in distribution. Balanc -
ing resources and coordinating the activi -
ties is a prerequisite for achieving capacity
goals and the company goals as a whole.

Conclusion
The design and management of distri-

bution capacities are of particular impor-
tance that is especially necessary under the
new economic and political conditions.
The sensitive changes in demand, supply
and prices influence the level of using the
production and distribution capacity of
com panies, thus influencing the key val-

ues of efficiency and profitability. The in -
consistency between production and dis-
tribution capacity of companies exposes
them to high production and financial risk.
Investing in capacities is preceded by a
large-scope argumentation which needs to
present the critical issues and the possibil -
ities to solve those. Balancing and coordi -
nating capacities in business is a prereq-
uisite for achieving the company goals and
taking benefits from the effects of increased
production and sales. A favourable effect
would be reported for consumers too –
low er prices as a result of economies of
scale, better service, more ergonomic en -
vi ronment for purchasing and consump-
tion. The use of innovative technologies
by business and households is a prereq-
uisite both for using capacity management
on behalf of small, medium and large com -
panies and for binding it on behalf of bu -
siness and end-users. This could make an
impact for the benefit of more precise
plan ning in time and space.
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This paper presents a theoretical conceptual model for creating performance through
logistics performance, customer satisfaction and financial performance for a whole
supply chain. The problem for both practitioners and researchers is that supply
chain performance is difficult to measure. This study incorporates an established
measure of logistics performance as a surrogate for supply chain performance.
Logistics is clearly a supply chain function in that it links manufacturers and cus -
tomers although those customers may not be the ultimate customers in the supply
chain. Furthermore, in the context of logistics performance, customer satisfaction
is a key construct, as it provides marketers and business owners with a metric that
they can use to manage and improve their businesses. The scope of this work is to
evidence that a supply chain focus will enhance logistics performance, which will
ultimately result in improved organizational performance.

Keywords: logistic performance, value, attributes of performance mea surement,
customer satisfaction

Introduction
In recent years, developments in the dy -

namic global economic environment have
caused many businesses to modify their
strat egies in order to remain competitive.
One of the most significant drivers of change
in the business environment in the world
today is globalization. A notable result of
this phenomenon in business has been the
opening up of new markets that were pre-
viously closed due to cost, regulations or
in direct barriers such as the ability to tape
labour and knowledge resources on a
world wide scale (Kraemer, 2002).
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Because of organizations’ new require -
ments for better monitoring and control-
ling operational activities, more and more
non-financial measures are integrated into
performance measurement systems. Due
to globalization and constantly changes,
the usual objective of any business unit is
to „create value and remove waste”. How
waste can be defined? Within this objective,
waste is typically seen as „anything that
does not add value”. Logistics performance
measurement system is a strategic objective
that any firm should consider when dis-
cussing removing the waste and bringing
value. Furthermore, the value is brought to
and by end customer. Nowadays it is a sure
thing that customer satisfaction has many
aspects and is not just linked to the qual-
ity and the costs of the product. Given the
many choices of product available to the
customer, the advances in technologies
de scribed above have also increased cus-
tomer’s expectation of better product func -
tionality and quality. The challenge now
for business is to provide quality products,

exceptional service, timeliness of delivery,
and flexibility so as to respond to custom -
er’s desire for specific features but at the
same time maintaining competitive advan-
tage. In addition to all these challenges
faced by businesses, operating in a global
economy means providing services to cus -
tomers from different societal and cultural
backgrounds. This new business environ -
ment requires firms to be sensitive to these
differences and to that extent, firms are
also required to focus on the external en -
vironment in which they operate and the
society in which the customer lives.

Logistics Performance 
in Literature

Theoretically, logistics performance can
be regarded as a portion of the larger
notion of the firm or organizational per-
formance (Chow et al., 1994). For a long
time, the measurement of logistics perform -
ance was evaluated through a few financial
measures, such as profit, cost, return on the
asset because logistics was regarded as a
sup porting activity and evaluated as a cost
centre (Fawcett and Cooper, 1998). Never -
theless, with the dramatic changes in busi -
ness environment, companies, especially
in mature industries where products tend
to be similar from a technical point of view,
began to heavily turn to logistics to im -
prove customer service, differentiate from
their competitors and finally develop a key
competency for the firm (Keebler & Plank,
2009). The old-fashioned logistics perform -
ance measuring methods that heavily focus
on financial measures cannot meet its new
role within an organization any longer.

Chow et al. (1994) categorized logistics
performance measures into „hard” and
„soft” class. „Hard” measures are those that
can measure directly, such as return on as -
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sets, order lead time. „Soft” measures refer
to measures that are difficult to be meas-
ured directly, such as customer satisfaction.
They claim that „hard” and „soft” measures
have their own strengths and weaknesses.
The first one treats quantitative measures
such as order cycle time, fill rates and costs,
while the second deals with qualitative
mea sures like manager’s perceptions of
customer satisfaction and loyalty (Chow
et al., 1994).

Quantitative measures are easily com-
putable with some simple mathematical
ex pressions while the qualitative ones re -
quire more sophisticated tools of measure -
ment (e.g. regression analysis, fuzzy logic,
Data Envelopment Analysis, etc.). Customer
satisfaction is the new soft measure that
has been widely discussed. How well lo -
gis tics increases customer satisfaction is the
information that managers desire to know
after the role of logistics has been trans-
ferred from cost reduction to value-added
for customers. However, measures that
relate to customer satisfaction are hard to
acquire in reality. So, in order to measure
it, managers resort to measures that may
affect customer satisfaction, such as logis -

tics quality, embodied by flexibility, reli-
ability, responsiveness (Table 1).

In order to clearly understand how per -
formance can be measured, the literature
offers us the concept logistics performance
measurement framework (LPMFs), catego -
rized into five groups (Table 2): perspec-
tive-based performance frameworks; pro -
cess-based performance frameworks; activ -
ity-based performance framework; finan-
cial-ratio frameworks; hybrid performance
frameworks.

The logistics performance measurement
framework is a combination of hierarchical
and process-based structure. Figure 1 ex -
em plifies the logistics performance meas-
urement framework designed for measur -
ing logistics operation in an oil company.
In the framework, the enterprise strategy
and objectives are at the top level. At the
bu siness unit level, four main business
units: human resources, manufacturing, ac -
counting, sales & marketing, plus external
environment are identified to have impact
on logistics operations. Logistics activities
are categorized into four logistics proces -
ses: supplying, inbound logistics, ware-
housing and outbound logistics.

Logistic Performance in Supply Chain Management

Volume 7, Issue 4 – December 2019    35



36 FAIMA Business & Management Journal

Bianca Guliman, Sorin Ionescu

Figure 1 – Logistics performance measurement framework

Table 1 – Performance measurement dimensions
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The supplying process aims to source
raw materials or other resources needed.
Inbound logistics realizes the physical
move ment of raw materials or other re -
sources from supplier’s place to compa-
ny’s warehouse. And warehousing process
is to maintain inventory and prepare fin-
ished product for outbound. Outbound lo -
gistics helps to physically move finished
product from company’s warehouse to cus -

tomers’ places. According the scope of four
processes, logistics activities are clustered
under each logistics process. The logistics
processes’ objectives are directly influenced
by logistics objectives and indirectly by re -
quirements from other business units. The
objectives of each logistics process are then
shared with logistics activities clustered
in each process.

Logistic Performance in Supply Chain Management

Table 2 – Performance measurement framework
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Research Hypotheses
Based on the research and also on the

actual business environment we consider
suitable to build up a logistics performance
measurement model taking into consider-
ation the following pillars: supply chain
management strategy; logistics perform-
ance; marketing performance; customer
value; financial performance.

The hypothesis that we want to test is
structured in a graphical model (Figure 2):
H1: A supply chain management strategy

is positively associated with logistics
performance;

H2: A supply chain management strategy
is positively associated with market-
ing performance;

H3: A supply chain management strategy
is positively associated with financial
performance;

H4: Logistics performance is positively as -
so ciated with marketing performance
customer satisfaction;

H5: Logistics performance is positively as -
sociated with financial performance;

H6: Marketing performance is positively
as sociated with financial performance
and customer satisfaction.

Bianca Guliman, Sorin Ionescu

Figure 2 – Logistics performance model with hypotheses

Research Results
For testing our proposed model, we

selected 15 oil companies from Romania
and was applied to Logistic Managers and
Business Performance Managers. The sam-
ple frame was constructed primarily to

target relatively high-level managers such
as logistic and business performance man -
agers. These managers were targeted in the
belief that, while they are intimately aware
of the internal operational workings of their
organizations, they are also well aware of
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their organization’s supply chain strategy
and the performance of such supply chain
functions as logistics. In total, 142 re -
spond ed with completed instruments for
a re sponse rate of 9.7 per cent. Table 3 is
show ing the Measurement scales used.

Respondents were asked to indicate the
importance of the listed issues and con -
cerns to their organization’s supply chain
efforts. Logistics performance was meas-
ured using a 13-item scale developed by
Bowersox et al. (2000). Respondents were
asked to rate their organization’s perform -

ance compared to that of their competitors
on the performance metrics related to cus -
tomer service, cost management, quality,
productivity, and asset management per-
formance metrics. The organizational per -
formance was measured using two scales
previously used and assessed by Green and
Inman (2005). Respondents were asked to
compare their organization’s financial per -
formance (four-item scale) and marketing
performance (three-item scale) to the per -
formance of competitors.

Logistic Performance in Supply Chain Management

Table 3 – Measurement scales
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Four of the study hypotheses are sup-
ported by the standardized estimates and
associated t-values. Table 4 is showing the
statistics and the correlations between in -
dicators. The relationship between SCM
Strategy and logistics performance (H1)
is significant at the 0.05 level with an esti -
mate of 0.23 and t-value of 2.52. The esti-
mate of 0.21 for the relationship between
supply chain management strategy and
mar keting performance (H2) is significant
at the 0.05 level with a t-value of 2.34. The
relationship between supply chain manage -
ment strategy and financial performance
(H3) is not significant with an estimate of
0.00 and t-value of 0.04. The relationship
bet ween logistics performance and market -
ing performance and customer satisfaction
(H4) is significant at the 0.05 level with a
standardized estimate of 0.69 and an as -
so ciated t-value of 7.67. The relationship

bet ween logistics performance and finan-
cial performance (H5) is not significant
with a standardized estimate of 0.18 and
t-value of 2.02. The relationship between
market ing performance and customer sat -
is faction and financial performance is sig-
nificant at the 0.01 level with a standard-
ized estimate of 0.74 and at-value of 7.87.

Conclusions
Logistics performance is positively im -

pacted by supply chain management strat -
egy and directly impacts customer satisfac -
tion and marketing performance which, in
turn, impacts financial performance. These
results support the positive relationship bet -
ween logistics performance and organiza -
tional performance within the oil sector.
Figure 3 is graphically showing the study
results.

Bianca Guliman, Sorin Ionescu

Table 4 – Descriptive statistics and correlations

Successful adoption of a supply chain
man agement strategy requires a supply
chain focus and efforts by managers to
strengthen linkages with both suppliers
and customers.

These stronger relationships result in
im proved performance of supply chain-
related functions, such as logistics, pur-
chasing and selling. In this particular case,
a supply chain focus resulted in improved



logistics performance, which in turn led to
improved organizational performance and
customer satisfaction.

Conclusions
The decision-makers from the oil in -

dus try should now consider the implica-
tions for the overall supply chain when
making decisions re lated to their or gan -
ization’s purchasing, sel ling and logistics

processes. Those pro cesses are integrat ed
and coordinated throughout the sup ply
chain to better serve the ultimate custom -
ers. Logistics is clearly a function that it
links company and customers although
those customers may not be the ultimate
customers in the supply chain. The logis-
tics processes linking oil manufacturer
and customers play an important role in
sup port ing a supply chain management
strategy.

Logistic Performance in Supply Chain Management

Figure 3 – Logistics performance proposed model with standardized coefficients
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„Coming together 
is a beginning, staying
together is progress, 
and working together 

is success.”
Henry Ford
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The use of new information technologies is in line with the provisions of European Union
force for the third millennium. The objectives are: describing and analyzing the main
features of European projects in e-learning; specifying the benefits of the widespread
use of new information technologies; identifying ways of capitalizing on the computer
for each of the specialties; arguing why the computer use in the study for each subject
and at any time of enrollment; listing some of the advantages of belonging to a virtual
community; describing of virtual educational communities; enrolling in virtual educa-
tional communities; requesting for inclusion and participation in these communities
active and sustained; looking for educational information on virtual support necessary
to optimize the educational process, increasing the quality and timeliness of teaching
performance; participating in forums on educational themes, making an exchange with
other teachers in Europe; communicating in a virtual manner, in English effectively with
teachers, pupils/students from other cultures; designing virtual learning units; designing
and developing of content to participate in the European educational community pages.

Keywords: virtual communication, 
social networks, social media,
Facebook

Introduction
The following represents a list of char-

acteristics of this type of communication:
it can help, but at the same time, distract
people from more important things from
the real-life; attracts youth into its traps,
of fering them an imaginary and virtual
world; it is very time consuming as well
for kids as for young people; generates
ad diction. It allows interaction with a very
large number of imaginary, virtual friends;
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„It is the long 
history of humankind
those who learned to
collaborate and impro-
vise most effectively 
have prevailed.”
Charles Darwin



it has a universe totally different from the
real world; it has no boundaries, blockages
and offers a fake universe; it creates the
premises of a communication with „virtual
friends”, as in the meantime, in the real life,
the real friends are fewer and fewer and
they even disappear; it affects inter-human
relationships, from simple interactions to
ex pressing feelings and emotions; it makes
people colder and colder, less communi -
cative, more introverted and their overall
interactions very superficial; it generates
discussions that only concentrate on the
problems that need to be fixed; is a very
short communication that actually adds a
distance among the dialog partners; its
com ponents of communication do not act
in interdependency; it might generate a
misunderstood or distorted message; the
nonverbal and paraverbal elements are not
present; it entertains doubt, uncertainty re -
garding the „face” that is on the other side;
from an emotional perspective, it lacks the
depth of a thought, of an idea and so on;
affective feelings are reduced and mini-
mized by quitting the information given by
the senses; it is a „refuge” for many teen -
agers and youth that leads to rejecting its
fellows and even to avoid facing its own
fears; it reduces the ability of a person to
empathize with those surrounding them;
the contact with reality is lost and this gives
birth to drug or alcohol addiction.

A few benefits of virtual communica-
tion are that you can get a large number of
friends, it doesn’t depend on certain hours
and it is useful just as an alternative.

Methodology of Research
The purpose of the research: identifying

the level of knowledge, of use of the social
networks. The objectives of the research:

O1.O1. Establishing the level of self-evalua-
tion in regard to knowing the use of
a computer for daily activities.

O2.O2. Identifying a specific social network.

O3.O3. Defining the level of interaction in a
social network.

O4.O4. Establishing the level of addiction, the
subjects’ need to use social networks.

The hypotheses of the research:

H1.H1. Knowing and using the computer
leads to good usage of the applica-
tions that exist on the internet.

H2.H2. The social networks are responsible
for how people socialize to some
ex tent.

H3.H3. If we use the social networks on a
daily basis leads to a higher addic-
tion of them.

•• The target group. The target group is
represented by persons that are part of
different professional social networks.
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For the research part of the paper, I
chose a sample of 57 persons from dif-
ferent activity fields.

•• Research methods. The method cho-
sen was the survey. The survey was
built with the purpose of identifying
the level of self-evaluation of the com-
puter skills and social networks usage
one has. The survey was made and
man aged with GoogleDocs.

Results and Discussions
The survey was applied and filled by a

number of 57 persons, having the follow -
ing personal traits: 79% female and 21%
male, with ages from 20-60 years old, from
one company. At the beginning of the
ques tionnaire were gathered details about
the use of a computer in daily life.

1.1. How often do you use the computer?
Answers (Figure 1): many times a day:
53 (93%), once a day: 4 (7%), two times

a week: 0 (0%), once a week: 0 (0%),
never: 0 (0%).

2.2. Where do you use the computer?
Answers: (Figure 2): at home: 14 (25%),
at work: 5 (9%), permanently: 38 (67%).

3.3. Where do you have access to the inter -
net?
Answers (Figure 3): at home: 14 (25%),
at work: 2 (4%), permanently: 41 (72%).

The majority of the persons use the
com puter frequently (93%), as well as
home, as at work (47%), having access to
the internet through cable or through mo -
bile devices.
The following questions regard the ba -

sic skills of using the computer for making
the documentation necessary for the daily
routine. As we can see from the following
answers, the interviewees have the basic
skills for word processing and less for
image editing.

Elena Oliviana Epurescu



4.1.4.1. My personal skills using computer
software – a text editor (i.e. Word):
Answers: very good 49 (86%), good
7 (12%), satisfying 1 (2%).

4.2.4.2. My personal skills using computer
software – a spreadsheet program
(i.e. Excel):
Answers: very good 36 (63%), good
16 (28%), satisfying 5 (9%).

Skills for Virtual Communication
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Figure 1 – Frequency of using your computer

Figure 2 – The location of your computer



48 FAIMA Business & Management Journal

4.3.4.3. My personal skills using computer
soft ware – a presentation designer
(i.e. PowerPoint):
Answers: very good 31 (54%), good
19 (33%, satisfying 7 (12%).

4.4.4.4. My personal skills using computer
software – an image editor (i.e. Paint,
Photoshop):
Answers: very good 12 (21%), good
19 (33%), satisfying 26 (46%).

Considering the multitude of applica-
tion offered by social networks, the ques -
tionnaire also investigated the following
skills of using web 2.0 apps:

5.1.5.1. Creating a simple site:
Answers: very frequently: 2 (4%), fre -
quently: 3 (5%), sometimes: 9 (16%),

rarely: 15 (26%), Never/I don’t know/
I don’t an swer: 28 (49%).

5.2.5.2. Using visualization tools (mind maps,
diagrams etc.):
Answers: very frequently: 6 (11%),
frequently: 9 (16%), sometimes: 16
(28%), rarely: 13 (23%), Never/I don’t
know/I don’t answer: 13 (23%.)

5.3.5.3. Using tools to create online surveys:
Answers: very frequently: 2 (4%), fre -
quently: 8 (14%), sometimes: 10 (18%),
rarely: 18 (32%), Never/I don’t know/
I don’t answer: 19 (33%).

5.4.5.4. Creating a wiki:
Answers: very frequently: 1 (2%), fre -
quently: 1 (2%), sometimes: 6 (11%),
rarely: 9 (16%), Never/I don’t know/
I don’t answer: 40 (70%).

Elena Oliviana Epurescu

Figure 3 – Access to the internet

5.5.5.5. Creating a blog:
Answers: very frequently: 3 (5%), fre -
quently: 7 (12%), sometimes: 6 (11%),
rarely: 17 (30%), Never/I don’t know/
I don’t answer: 24 (42%).

5.6.5.6. Using instant communication appli-
cations:
Answers: very frequently: 5 (9%), fre -
quently: 11 (19%), sometimes: 2 (4%),
rarely: 17 (30%), Never/I don’t know/
I don’t answer: 22 (39%).
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5.7.5.7. Posting audio/video materials on the
web:
Answers: very frequently: 10 (18%),
frequently: 16 (28%), sometimes: 9
(16%), rarely: 8 (14%), Never/I don’t
know/I don’t answer: 14 (25%).

Summarizing and comparing the per-
centages for each application in part, just
for the frequent/very frequent, we notice
that the percentage of IT skills in using
them is lower than the previous ones:
•• creating a simple website: 9%
•• using visualization tools (mind maps,
diagrams etc.): 27%

•• using tools to create online surveys: 18%
•• creating a wiki: 4%
•• creating a blog: 17%

•• using instant communication applica-
tions: 28%

•• posting audio/video materials on the
web: 46%

Thus, we can shape a first conclusion:
even though the computer is used daily,
accessing the internet two times a day, on
average, using the most common web 2.0
apps (except creating and editing blogs)
is lacking.
The following questions investigates in -

formation regarding the way that the social
networks are used.

6.6. Do you use social media in the current
activity?
Answers (Figure 4): Yes: 51 (89%),
No: 6 (11%).

Skills for Virtual Communication

Figure 4 – The current use of social media

A significant percentage (89%) of the
persons asked, state that they use social
net works. The distribution of these an -
swers per social network is the following:

7.7. If you are using social networks, what
are the ones using?

Answers (Figure 5): facebook: 31 (54%),
Hi5: 0 (0%), MySpace: 0 (0%), LinkedIn:
23 (40%), Xing: 1 (2%), Ning: 1 (2%),
Neogen: 1 (2%), Other: 0 (0%).



The following two questions had the
purpose to identify ‘needs’ of socializing.

8.8. How often do you access this site?
Answers (Figure 6): many times a day:
32 (56%), once a day: 20 (35%, 2-3 times

a week: 2 (4%), once a week: 1 (2%),
a few times a month: 2 (4%), once a
month: 0 (0%), less than once a month:
0 (0%).
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9.9. How many hours do you spend, on av -
erage, on a social network:
Answers: less than an hour: 27 (47%),
between 1 and 2 hours: 22 (39%), bet -
ween 2 and 4 hours: 4 (7%), more than
4 hours: 4 (7%).

10.10. What were the reasons that deter-
mined you to create such account?
Answers (Figure 7): friends’ influence:
2 (4%), the desire to meet new people:
10 (18%), to keep in touch with my
friends: 15 (26%), to be in trends: 0
(0%), to promote certain events: 5 (9%),
to find old friends: 9 (16%), to be in -
formed: 16 (29%), other: 0 (0%.)

At the next question, a significant num -
ber of subject (58%) declare that the main
reason for being part of a social network
is just socializing, detrimental to other rea -
sons. The freedom of expression is with-
out risks and responsibilities, a thing as -
sured by online anonymity. This aspect
can damage the process of building a
self-image, having, in the end, the poten-
tial to induce confusion in one’s mind on

his own self, including negative effects on
his own self-worth.

11.11. What are the reasons for which you
access the social network?
Answers: socializing: 33 (58%), games:
2 (4%), information about events: 8
(14%), to post photographs: 0 (0%),
different applications: 3 (5%), informa -
tion about new jobs: 8 (14%), other:
3 (5%).

Microblogging is a form of blogging,
have a few defining traits: the possibility
of editing and following the notes through
technologies and different devices; build-
ing social networks.

12.12. Do you use microblogging/chat on
this site?
Answers: yes: 25 (44%), no: 32 (56%.)

13.13. Do you use microblogging outside of
social media? If yes, which one?
Answers (Figure 8): twitter: 23 (40%),
cirip: 1 (2%, identi.ca: 0 (0%), tumblr:
0 (0%), Pownce: 0 (0%), Jaiku: 1 (2%),
Hidu: 0 (0%), Frazr: 0 (0%), other: 32
(56%).

Skills for Virtual Communication

Figure 7 – Reason for creating an account



At this question, as subjects answered
(at the open-ended question from the
ending of the questionnaire), there is no
negative answer. They chose other. A sig-
nificant percentage (56%) don’t use micro -
blogging, but use social networks.
From this, we can conclude that: using

social networks not only for discussions
but also for informing, access to different
applications offered by those.

Conclusions
Social networks have advantages, but

also disadvantages.

•• Advantages: friends in a short time, so -
cializing, online games, accessing jobs
through the connections created, diver -
sity etc.

•• Disadvantages: psychological addiction
that these sites create and the fact that
they don’t help youth to develop com-
munication skills with other persons;
the source of the information is not al -
ways declared, who is the provider and
if the information data will be used in
other purposes; lack of clear regulations
opens the gate for strong abuses on pri -
vate data or even secret data of the users.

The virtual space is not dangerous, and
it doesn’t have to be avoided. If you use
the computer, the TV and the internet just
as information and communication mean
they are beneficial, yet their usage should
be limited. Still, virtual communication can’t
offer one thing: direct interaction with one
another.

Figure 8 – Using of microblogs
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„When you go to war, 
you need to have bullets 
at the right place at the

right time. In other words,
superior logistics.”
Tom Peters
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Through the implementation of Customer Relationship Management (CRM) systems,
multinationals today manage to control globally the quality of customer experience.
The fluidity of information flowing within organizations through CRM systems brings
businesses very close to the customers. Nowadays, customer satisfaction is less important
for businesses than client-company emotional bonding. Customers, today, are seeking
for emotional positive experiences, not only to buy something. In order to improve the
relationships with today's customers, businesses need to diversify their marketing methods.
Exploring the business-client emotional link is a marketing technique currently used to
reach customers with messages that matter to them. Current CRM systems have not yet
developed the capability of identifying, storing and using psychometric data, relying so
far on storing and using demographic information. The paper proposes an informatics
model for improving the client-company relationship, based on the emotional marketing
approach through specific marketing processes. The utility, architecture, how to use, im -
plement and test the IT model to improve the client- company relationship are presented.
The proposed IT model can be imple-
mented independently as a marketing
tool or integrated as a marketing model
in the CRM system. The proposed IT sys-
tem is designed to collect and use rele-
vant customer in formation, supporting
companies that do not have marketing
budgets in offering personalized experi-
ences that form long-term business-client
relationships.

Keywords: CRM systems, company-client
relationships, emotional mar-
keting, psychometric informa-
tion, marketing processes
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Introduction
In order to build an emotional relation -

ship between the company and the cus -
tom er, each interaction is stored and used
to provide personalized experiences
through customer relationship manage-
ment systems. The management of the
data that is available online today empow -
ers brands in offering the experiences to
customers that matter to them for real and
this has an important contribution to
build ing strong long-term emotional con-
nections. Because customers are motiva -
ted in multiple ways, brands need to put
people in the spotlight and use ethically
available data to gain insight into custom -
er motivation. Once the emotional triggers
of these motivations identified, they can
then be integrated into the marketing man -
agement process, customizing each cus-
tomer experience.
The present research is specifically pro -

posing an informatics tool for helping bu -
sinesses either they have a budget for mar -
keting or not, to dig deeper into custom -
er’s behaviour and use this data to im -
prove the entire marketing process. And
this is done by installing and using a sim-
ple informatics tool, by anyone with a min -
i mum of business soft skills and prob-
lem-solving thinking, no need for hiring
or outsourcing.
Study research conducted by Nielsen

Neuroscience in 2015 across hundreds of
brands from dozens of categories proves
that it is possible to measure and target the
emotions that drive customers’ behaviour.
According to this study, „emotional moti-
vators” provide a better customers loyalty
and future value to a business than any
other metric, like brand awareness or cus -
tomer satisfaction, which conducted to the
conclusion that it can be an important new

source of growth and profitability for busi -
nesses. (Study, 2015)
Also, in eight years of anthropological

and social science research, the above-
men tioned study assembled a list with
more than three hundred emotional mo -
ti vators. Among the most important of
these, it is the desire to „stand out from
the crowd, the wish to „have confidence
in the future, and to „enjoy a sense of
well-being”. When the brand succeeds to
stand up in front of their clients with emo -
tional motivators that resonate with their
desires, the clients are emotionally con-
nected.
The same study states that customers

become more valuable at each step of an
„emotional connection pathway” as they
step from (1) „unconnected” to (2) „highly
satisfied” to (3) „perceiving brand differ-
entiation” to (4) being fully connected.
This predictable pathway should be ex -
ploited by companies and used as a tool
for marketing next investments and for
revealing the wrong ones. Apparently, on
average, fully connected customers have
52% more value than those who are high-
ly satisfied (Study, 2015).

The Emotional Relationship Between Company and Client
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Another research on the new science
of customer emotions conducted in 2015,
has managed to show that emotions are
central to advertising. They play an essen -
tial role in the relationship people have
with brands, driving the conscious and
non conscious decisions people take. Ac -
cording to the study, recent advances in
neuroscience are making possible to show
how emotions affect people’s decisions by
measuring facial reactions, heart rate, tem -
perature, posture, etc. The findings from
this study of one hundred ads across 25
brands in the consumer goods industry
show that ads with a lift in sales of 23%
had above-average scores on a neurosci -
ence-based test. (Magids, et al., 2015)

Research Methods
The research held with respect to this

pa per was relevant in the field of custom -
er relationship management informatics
sys tems, with application to a start-up in
the field of software development. Nu -
me rous previous academic researches
were held regarding the role of customer
relationship management information sys -
tems in developing company-client rela-
tionships. The particularity of this research
is the pur pose of improving business-cli -
ent relation ships by using an IT system
based on in novative marketing processes.
Also, it is an informational system design
to be used especially by small businesses,
that do not benefit from an expensive mar -
keting budget.
As such, the present exploratory re -

search for understanding the context, the
motivations and reasons had the form of
new research on an existing research topic.
Hence, the research had a bibliographic
na ture at the beginning, in order to uncov -
er trends, gain insights into the problem,

to develop ideas and hypotheses, learn
about theories in marketing field. In ad -
dition to the bibliographic research, in or -
der to attain the objectives of the research
and to develop ideas, qualitative research
was held, by using semi-structured tech-
niques like individual interviews, partici-
pation and observations.
In order to dive deeper into the prob-

lem, the methods of data applications took
the form of a case study research process,
using instruments for analyzing the data
like business analyze, SWOT analysis, ma -
cro-environment analysis and micro-envi -
ronment analysis, business process design
and management, market analysis and soft -
ware tools like Aris Express and Microsoft
Office Project.
From an ethical perspective, these re -

search findings are tapping into the under -
standing of the customer’s needs and im -
proving the company-clients relationship
by collecting and analyzing customer data.
Most customers agree that their data is
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collected and analyzed, of course for serv -
ing their own interest, of leading them to
the specific products and services they
need, and avoiding the ones they do not
need or care for. But customers of today
like to be informed of this and they are
pro tected in this matter by the new Gen -
eral Data Protection Regulation.

Model for Improving Relationship
Modern organizations harness every in -

teraction with the customer, collecting de -
tailed demographic information in the cus -
tomer relationship management system, in
order to meet customer requirements.
In order to know better today’s custom -

ers with increased education level and ac -
celerated technology access, organizations
need to conduct a qualitative market anal -
ysis to understand and meet their expec-
tations. But in a competitive market, dem -
ographic data is insufficient to identify cus -
tomer needs and expectations, and it is ne -
cessary to identify and exploit psychome-

tric data and emotional factors in the mar -
keting-management process.
Current CRM systems have not yet de -

vel oped the capability of identifying, stor-
ing and using psychometric data. There -
fore, this research proposes an informatics
model for improving the client-company
relationship. The model is based on the
emotional marketing approach through
specific innovative processes and the use
of psychometric information in the mar-
keting-management process.
In order to meet de needs of small bu -

sinesses or start-ups, who lack a budget
for marketing and customer relationship
improvement, the present research pro-
poses a new model that can be integrated
as an independent informatics system for
improving the relationship with the clients.
And this is done by installing and using a
simple informatics tool, by anyone with a
minimum of business soft skills and prob -
lem-solving thinking, no need for hiring
or outsourcing.
Depending on the company's objectives,

the model can be entirely implemented,
op erationalizing the process for improving
the client-company relationship. Contain -
ing a set of detailed marketing processes,
any of the sub-processes described by the
model can be implemented independently
of each other.
Because the process-based approach

al lows the organization to have good con -
trol over the relationships and interde -
pen dencies between system processes, the
overall performance of the organization
can be improved. That is why the cus-
tomer- relationships- improvement model
was thought of as a marketing process
that supports the improvement of busi-
ness-to-customer relationships, containing
several specific sub-processes.

The Emotional Relationship Between Company and Client
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The company where the model is im -
ple mented is in line with the applicable
laws in Romania for small and medium
en terprises, being a micro-enterprise with
up to nine employees and a net annual
turn over of fewer than two million Euros.
That is one of the reasons why it was cho-
sen as a good SMM candidate for the inde -
pendent implementation of the model for
improving the client-company relationship
presented in this research.
The vision and at the same time, the

mission of the selected SME is to provide
customers with the software they need,
combining software programming with
web-design in order to give to the user
an unprecedented experience. Following
analyzes of the selected SME, SWOT anal -
ysis, analysis of macro-environment and

micro- environment, the present research
highlights marketing methods to achieve
the medium-term strategic goal (2019-2021),
respectively to reach 1000 monthly paid
users for one of their products. The first
business advice the selected SME received
from the present research is the imple -
ment ation of the model for improving cli -
ent-company relationships. (The Romani -
an Parliament, 2004)
The first step in implementing the

model was to determine the most suitable
manner to install it. Because there was not
a CRM system implemented within the se -
lected SME, the model has been installed
independently. The access to the model
was accomplished by following the steps
outlined in Figure 1.

Mariana-Simona Gheorghe
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In the process selection page, the user
opens the window where he must choose
one of the three process containing boxes.
The processes are arranged like the three
secondary objectives of the main objective
of the model: harnessing psychometric data
in the marketing-management process.
As the implementation of the model 

in the selected SME attempted to test the
whole model for improving the business-
to-customer relationship, the research has
implemented the customer-company rela -
tionship improvement process illustrated
in Figure 2. This was done by choosing
first the processes (Figure 3) and in the
next step choosing a specific file from that
process (Figure 4).
At this stage of the research, every pro -

cess contains three specific business pro -

cess management files: the process flow
diagram, the process detail, an operational
procedure. But after the first case-study,
with an SME from software development
field, the model has been improved and
will be updated every time the experience
will teach the best lessons.
In addition to the IT model for im -

proving business and customer relation-
ships, this research has revealed a way of
working in the entrepreneurial spirit of
doctoral studies in order to improve the
results for businesses owned by small and
medium-sized firms in Romania. Thus, in
the next phase, the study will continue to
be applied by opening an SME in the field
of business consultancy applied to market,
for improving the company-client relation -
ships in Romania.
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The implementation of the model for im -
proving the customer-company rela tion ship
has the next steps:
1.1. The operationalization of the process was
accomplished according to an imple -
ment ation plan elaborated in Microsoft
Project; a strong software tool used in
project management.

2.2. Establishing the way of installing the
mod el for improving the customer-com -
pany relationship – independently by a
CRM system, because the selected SME
was not using any CRM system.

3.3. An account has been created, with a
con fidential user and a password was
assigned.

4.4. Access has been made to the model.

5.5. Responsibility for implementing the mod -
el for research purposes was assumed.

6.6. The operationalizing of the marketing-
management process has been an ad -
just ment of the existing marketing pro -
cess in the firm. Thus, the other sub-pro -
cesses have been operationalized to im -
prove the firm-client relationship. The
elements of the marketing-management
process have been updated after the
other processes have been carried out,
as the testing has highlighted the need
to optimize the succession of sub-pro -
ces ses in the process for improving the
customer-company relationships, illus -
trated in Figure 3.

The Emotional Relationship Between Company and Client
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7.7. The process of collecting and using psy -
chometric data was thus operationalized.
Within this process, only some of the
activities that were considered useful to
the selected SME were implemented.

8.8. The process of measuring attitudes using
the theory of planned behaviour was
ope rationalized.

9.9. The emotional targeting process was
operationalized.

10.10. In the next step, the marketing-man-
agement process was adjusted for the
selected SME.

Discussion
Customer Relationship Management sys -

tems solve the problem of storing customer
information from the analogue system

(agenda, mobile phone, laptop memory,
etc.) in a centralized informatics system,
thus accessible to many users at a single
click. By implementing a CRM system,
com panies have the advantage of elimi-
nating the risk of losing customer informa -
tion through human errors or staff leaving
(Ward, 2018).
Current CRM systems have not yet de -

veloped the capability to identify, store,
and use psychometric data, relying so far
on storing demographic information. That
is the reason why this research proposes a
model for improving the client-company
relationship based on addressing emotion-
al marketing through specific innovative
processes and the use of psychometric in -
formation.
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Figure 4 – Choosing the file



The marketing approach that relies on
business-client emotional bonding reaches
people interested in messages that make a
difference to them, helping businesses im -
proving sales and generally results.
The paper proposes an IT model for

im proving the client-company relation-
ships based on the emotional marketing
ap proach, through a specific informatics
mod el of marketing processes that are ac -
cessible to any kind of business. Brands
need to put people in the centre of their
attention and use ethically available data
to gain insight into customer motivation
because customers are being motivated in
multiple ways. Once the emotional triggers
of these motivations are identified, they
can then be integrated into the marketing
management process, customizing each
cus tomer experience in order to have fully
connected clients. The present research is
proposing an informatics tool for helping
businesses either they have a budget for
marketing or not, to dig deeper into cus-
tomer’s behaviour and using this data to
improve the entire marketing process and
thus business results.

Conclusions
The present research is revealing how

customer satisfaction is less important for
businesses than client-company emotion-
al bonding. According to multiple studies
analyzed, customers of today are seeking
for emotional positive experiences, not
only to buy something. Starting from de -
scribing the architecture of a conceptual
model for an improved customer relation -
ship management system, this research pro -
poses a new model that can be added as an
informatics tool to improve the firm-client
relationship, either there is an existing CRM
system or not, as an independent model
for tackle emotional marketing processes.

The model is addressing emotional mar -
keting and the use of psychometric infor-
mation based on innovative marketing pro -
cesses. The model is designed to support
small businesses at the start of the road for
customer relationship improvement, even
if they have no budget for marketing. The
research gives the architecture of the mod -
el, the utility and the way of its use, by im -
plementing a set of detailed marketing pro -
cesses ready for operationalization. Any of
the processes described can be made fully
operational independently of each other,
depending on management decisions and
company objectives. Up to date, CRM sys -
tems have relied on the storage of demo-
graphic information and have not yet de -
veloped the capability of identifying, stor-
ing and using psychometric data.
In order to understand the context in

which the proposed model is implemented,
an SME in the field of software develop-
ment is co-opted into the research. In or der
to test the model, a company analysis was
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carried out in the first stage. This analy-
sis includes the organization chart and
staff, field of activity, location, history, mis -
sion-vision, company processes, turnover,
participants analysis, macro-environment
and micro-environment analysis, SWOT
anal ysis and more business analysis tools.
Following the implementation of the

model, the analysis made on the SME from

software development field selected as part
of the implementation of the model, the
process revealed other methods to support
the organization's mission. This business
ad vice was presented to the company's
man agement and some of the recommen -
dations and have been taken into consid-
erations and included in the company’s
strategy. This research also represents a
case study, trying to demonstrate the pos -
sibility of optimizing processes within an
information technology SME, improving
the company-client relationship, increasing
the customer portfolio and increasing turn -
over by implementing a new model to im -
prove the client-company relationships.
Moreover, in addition to the IT model

for improving business and customer rela -
tionships, this research has revealed a way
of working in the entrepreneurial spirit of
doctoral studies in order to improve the
results for businesses owned by small and
medium-sized companies in Romania. For
this reason, the model presented in this
research will be implemented in the next
phase after opening an SME for business
consultancy applied to the market for im -
proving the company-client relationships
in Romania.

The Emotional Relationship Between Company and Client
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„All we are doing is 
looking at the time line,
from the moment the 
customer gives us an
order to the point when
we collect the cash.”

Taiichi Ohno
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The research aim is to analyze the evolution of the main IoT applications in the
business environment in areas such as retail, medical, smart home, smart city,
agriculture, logistics and automotive. The areas of application presented have been
structured into two main categories, IoT applied to community-based services
(agriculture, medical, smart city, smart homes) and IoT for service-oriented solu-
tions (retail, logistics, automotive) as many academic studies have identified the
potential for improving businesses by using IoT in these areas of activity. At the
same time, the research identified the main development trends in the IoT fields of
application. To analyze these trends, we identified the scientific articles in various
scientific databases and used the Google search engine and Google News database
to analyze the potential growth of these areas of application. The implementation
of IoT solutions provides a new perspective for business owners, both to generate
higher revenues and to facilitate efforts in order to meet customer needs. IoT tech-
nologies will change how end-users interact with objects around them, aggregate
customer behaviour information, and improve business performance by using
data volumes generated by devices using
IoT technology.

Keywords: IoT applications domains, 
IoT digital resources, IoT online 
visibility, IoT industries, 
IoT market trends, scientific 
IoT resources

Introduction
The term „Internet of Things” – IoT or the

internet of the future is an umbrella term
covering different characteristics, such as in -
ternet expansion, deployment of integrated
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„The line between 
disorder and order 
lies in logistics.”
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distribution devices, the transmission of
information (Miorandi et al., 2012). How -
ever, there is still no common definition
of the concept. Application scenarios and
business opportunities offered by IoT in -
terconnected devices and services are con -
tinually developing (Bassi et al., 2013).
The Internet of Things (IoT) encompas -

ses billions of objects that can identify,
communicate, and share information, all of
which are interconnected through a public
or private Internet Protocol (IP)-based net -
works. These interconnected objects col-
lect, analyze and use data consistently to
initiate actions, providing huge volumes
of information for planning, management
and decision making. The goal of IoT is to
allow objects to be connected anytime,
any where, with anyone using any network
or service (Patel & Patel, 2016).
In the business environment, IoT tech-

nologies aim at detecting and quickly anal -
yzing thousands of parameters of products
and services, taking measures automatically
before the good functioning of products
or services is affected. IoT assumes the col -

lection and analysis of huge amounts of
structured and unstructured data from var -
ious internal and external sources in order
to gain a competitive advantage by offering
improved products, services and business
processes. Undoubtedly, IoT technologies
have a major impact on the business en -
vi ronment, with companies already using
IoT solutions to create new business mod-
els, improve their processes, reduce costs,
risks, and generate added value (Rayes,
Salam, 2019).
The main objectives are (1) to identify

the interest of each IoT applicability do -
main identified, (2) to identify the scien-
tific researches on IoT applicability do -
main and (3) to identify the total visibility
of IoT activity domains by using tools such
as Google Search, Google News database
and scientific data bases.

Application Areas of IoT
The potential applications of IoT are nu -

merous and diverse, penetrating in almost
every area of   everyday life of individuals,
but also in the business world and society
as a whole. Due to their wide applicability,
IoT systems can be integrated into indus-
tries such as transport, construction, smart
cities, lifestyles, retail, agriculture, industry,
supply chain, energy, industry, user inter -
action, culture and tourism, environment
(Shah, Yaqoob, 2016).
Users can improve some aspects of their

lives because of the ease of adoption of
various IOT technologies. IoT has a signif -
icant impact on domestic life, especially for
smart homes, intelligent cars, and more.
In the business sector, IoT has made sig-
nificant progress in manufacturing and in -
dustrial services by streamlining production
operations and improving product quality.
According to the Strategic Research

Ramona-Alexandra Neghina, Valentin-Andrei Manescu, Gheorghe Militaru



Agen da of the Internet of Things, 6 new
areas of IoT implementation have been
identified: smart energy, smart housing,
smart health, intelligent buildings, intelli-
gent transport and smart cities. According
to the survey conducted by the IoT Stra -
tegic Research Agenda, in 2010, 65 appli-
cation scenarios of IoT technologies were
identified, scenarios divided into 14 main

areas: transport, smart housing, smart cities,
lifestyle, retail, agriculture, intelligent fac-
tories, distribution chain, medicine, emer -
gency situations, user interaction, culture
and tourism, energy and the environment
(Shah, Yaqoob, 2016). Figure 1 presents
the estimates regarding the popularity of
applicability areas of IoT technologies until
2020 (Shah, Yaqoob, 2016).

Volume 7, Issue 4 – December 2019    69

The Main IoT Application

Figure 1 – IoT application domain forecasting by 2020
(Source: Shah, Yaqoob 2016)

•• Smart City is the application of IoT in
a complex urban environment, being a
topic debated by many researchers be -
cause it responds to the efforts of na -
tional governments to adopt IT & C so -
lutions for the management of public af -
fairs, thus realizing the concept of Smart
City. Although there is no formal and
widely accepted definition of the Smart
City concept, the ultimate goal is to make
better use of public resources, increase
the quality of services provided to citi-
zens, while reducing the operational

costs of public administration. IoT can
bring a number of benefits to managing
and optimizing traditional public services
such as transport, parking, street lighting,
surveillance and maintenance of public
areas, cultural heritage conservation, gar -
bage collection, sanitation of hospitals
and schools. In addition, the availability
of different types of data collected can
also be exploited to increase the trans-
parency of government actions towards
citizens (Zanella et al., 2014).
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•• Medical – IoT technologies have a huge
potential to generate many medical ap -
plications, such as remote monitoring of
vital functions, health programs, chronic
illness, and the care of the elderly. The
boundaries between traditional health-
care systems and home-based health
wel fare have been greatly reduced. The
future of healthcare goes hand in hand
with IoT technology to monitor patients
at home, but also in their everyday life to
collect and transmit data about vital pa -
rameters, physical activity, information
that can be continuously analyzed by
intelligent systems that can alert doc tors
when additional checks are required.
The healthcare industry is becoming
more patient-oriented than ever, looking
for ways to keep in touch with patients,
which can be facilitated through IoT
(European Commission, 2017). Health-
based IoT services are expected to re -
duce costs and contribute to raising the
quality of life. Real-time updated health-
care networks can support patients with
chronic diseases, diagnose certain con-
ditions, monitor patients in real-time and

contribute to the rapid intervention of
doctors in emergencies (Lee, Ouyang,
2014).

•• Smart Homes – another area of   appli -
ca tion of IoT technologies is housing,
com monly known as Smart Homes.
Home automation technology is anoth-
er ex ample of IoT application. A user
can con trol the use of water, the toaster,
the air conditioner, the TV, the washing

Ramona-Alexandra Neghina, Valentin-Andrei Manescu, Gheorghe Militaru

Table 1 – IoT application domains

(Source: Shah, Yaqoob, 2016)
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ma chine and many other appliances
through a smart mobile phone. Informa -
tion on house temperature, noise level,
oxygen level can help users optimize
living conditions (Suresh et al., 2014).
According to Bhat et al. (2017), Smart
home systems are divided into hardware
equipment and user interface. A Smart
Home has a local network of devices
used in everyday life and aims to im -
prove daily life and activities of the
household members. Although appar-
ently the devices communicate with each
other, in reality, all devices communicate
via the central controller, which, with
trig gering and other programs, mod ifies
the status of other devices.

•• Retail – IoT stimulates innovation and
new opportunities by bringing each ob -
ject, consumer and activity into the di gi -
tal domain. Traders are trying to reach
consumers in new ways, one of the most
revolutionary being the use of IoT tech -
nology (Sorescu et al., 2011). Traders
have the opportunity to digitize every
process, product or service, even hu -
man resources. With the proliferation of

IoT devices along with software plat-
forms, the adoption of common stan-
dards will increase the rapid growth of
the adoption of IoT technologies in the
retail field. Traders can experiment with
new ways of using IoT technology to in -
crease productivity, offer new solutions,
services, reshape user experien ces, enter
new markets created by digital ecosys-
tems. IoT strategies offer traders new
op portunities in three critical areas: cus -
tomer experiences, supply chain, chan-
nels and revenue streams (Kanchan,
2016). In retail, interconnected IoT de -
vices radically transform consumer ex -
periences. The huge volumes of data
provided by IoT devices will be used
by companies to improve their opera-
tions, to better serve and meet customer
needs and to create completely new
ways of doing business in the retail
field. IoT technologies lead to innova-
tion and new opportunities by bringing
every object, consumer and activity in
the digital domain. At the same time,
IoT technologies will drive companies
to change, through the digitization of
every process, product, service and even
human resource. Already, merchants are
experimenting with new ways of using
IoT technologies to deliver new services,
reshape consumer experiences and enter
new markets by creating digital ecosys -
tems.

•• Logistics – due to the increased com-
petition in logistics and the numerous
challenges, the focus is on customers
and on meeting their needs in an effi-
cient and speedy manner. The success
of a logistics company consists of the ef -
ficient management of stocks and stor -
age, the automation of internal and busi -
ness processes, the rapid delivery, the
assurance of the proper storage. IoT is

The Main IoT Application
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revolutionizing the field of logistics
through the efficient use of technology.
Offering many advantages and opportu -
nities, IoT-based solutions can be widely
implemented in logistics by using tech-
nologies such as RFID, predictive main -
tenance, smart lockers, drones and au -
ton o mous vehicles (Maltseva, 2019).

IoT Application Domains Forecasting
Regarding IoT trends, Scully (2018)

analyzed the growth trends of the IoT do -
mains based on 1,600 officially declared
IoT projects worldwide as mentioned in

Figure 2. The developed IoT trends are
Smart City (367 projects), followed by the
industrial domain (265) and the projects
related to connected IoT buildings (193).
Most of these projects were implemented
in America (45%), followed by Europe
(35%) and Asia (16%). There are big dif-
ferences when looking at the individual
segments and regions of the IoT. Most
Smart City projects are in Europe (45%),
while America, especially North America,
is a major player in the medical (55%) and
automotive (54%) sectors. The Asia/Pacific
region is particularly strong in the field of
smart agriculture projects (31%).
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Figure 2 – Trends evolution of IoT application domains in 2018
(Source: Scully, 2018)

The scientific literature has a real in -
terest for the applicability of IoT technol -
ogies in different fields such as smart city,
smart homes, retail, agriculture, medical,
logistics, automotive industry.
Table 2 shows the search results from

different academic databases for scientific
articles on the applicability of IoT in var-

ious fields, for the period 2015-2019. Most
of the scientific articles listed on Google
Scholar have been produced in the med-
ical field for IoT technologies.
In the Jstore database, IoT applied in

Smart City obtained 2,652 results on scien -
tific articles made by researchers. Also, for
the applicability of IoT in Smart City, Sci -
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ence Direct recorded 2,712 results on sci-
entific articles. The IoT applied in the med -
ical field registered a total of 8,375 results
for scientific articles. Retail IoT has the least

results in scientific research, which may in -
dicate significant development potential
for future research into IoT applicability
in this area.

The Main IoT Application

Table 2 – Application of IoT (2015-2019)

(Source: Author’s research)

Figure 3 presents the estimates regard-
ing the evolution of the number of IoT and
non-IoT devices in the 2015-2025 range
globally. Non-IoT devices include all mo -
bile phones, tablets, computers, laptops.
IoT includes both connected B2B devices
and those for personal use. The data is ex -
pressed in billions of devices connected
to the IoT technological infrastructure. The
number of connected devices currently
exceeds 8.3 billion worldwide. Between
2018-2025, the number of IoT devices will
increase by an estimated 10% annually.
Global growth is mainly driven by IoT de -
vices – both on the consumer side (for
example, Smart Home) and on the enter-
prise/B2B side. The number of active IoT
devices is expected to grow to approxi-
mately $ 10 billion by 2020 and $ 22 bil-
lion by 2025. This number of IoT devices
includes all active connections and does
not consider devices that were purchased
in the past, but are no longer used (Lueth,
2018).

According to Forrester's research, bu -
sinesses will drive growth in IoT adoption
in 2019. IoT clearly offers huge business
benefits. Production is a clear leader in the
implementation of IoT. Here, throughout
2019, companies will increasingly see the
value of connected equipment, able to re -
port every detail of its operating parame-
ters and efficiency to other connected smart
devices. Predictive maintenance has been
promised for some time but is currently
only performed by the largest players who
have invested huge amounts in IoT in re -
cent years. With a growing understanding
of utility, the implementation of IoT solu-
tions will begin to be implemented in small -
er organizations as well (Marr, 2019).
Figure 4 presents the forecast of the

global IoT market from 2017-2025 show-
ing a total growth of 39%. The market is
defined as the end user's total expenses
for IoT solutions.
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Figure 3 – Estimates of the number of IoT and non-IoT devices
(Source: Lueth, 2018)

Figure 4 – Estimates of the global IoT market
(Source: Lueth, 2018)
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Discussion and Conclusions
As a result of the research, we have

iden tified the interested in each sector of
the IoT industry analyzed. Thus, using pub -
lic resources, the interest expressed for a
particular applicability domain of IoT, the
observations and the results obtained for
each particular applicability domain were
analyzed.
From a scientific point of view, it can be

observed that IoT technologies are the

most analyzed in the medical field, smart
homes and smart city.
The field of agriculture is only 2 percent

lower, on the last places being IoT sys-
tems in Logistics, Automotive and Retail for
academic databases researches. The total
number of scientific articles identified and
the market share of each IoT applicability
domain included in the study are present ed
in Table 3.

The Main IoT Application

Table 3 – Popularity of IoT application domains in academic databases 2015-2019

(Source: Author’s own research)

From the point of view of visibility in
Google, we could observe slightly greater
differences, so we can notice a difference
of approach that is not similarly distributed
on each domain, compared to the scien-
tific environment. Thus, the most popular
domain is one of Smart Homes.
In the area of   results in the field of IoT

Medical there are many resources, but not
so much Google News. On the 3rd place in
the Google search engine results was the
Automotive IoT industry, but on the 2nd

place with a share of over 30% in Google
News results. The least search results re -

garding the IoT domain can be seen in the
part of Smart City, Logistics and Agricul -
ture.
By an average of the percentages was

obtained from the visibility in the scien-
tific environment, in the results of Google
searches and the results of Google News
it can be observed in Table 5 that most re -
sources are in the field of Smart Homes,
Medical and Automotive. At the opposite
end, IoT systems in Retail, Smart City, Ag -
riculture and Logistics are not so popular,
so there are not so many published re -
sour ces.
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Given these results, it can be observed
that IoT systems that are related to indi-
viduals are more popular than those that
help an organization or a community. This
popularity can denote the fact that many
more people are popularizing and study-
ing these technologies that involve the
individual directly. On the other hand, it

can be estimated that the complex tech-

nologies that affect a community or an in -

dustrial consumer are not so popular by the

access to free information, because they

include many confidential details, which

distributed in mass can affect a business

model.
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Table 4 – Popularity of IoT application domains in Google search and Google News

(Source: Author’s own research)

Table 5 – Percentage of use IoT

(Source: Author’s own research)
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„If everyone 
is moving forward
together, then success
takes care of itself.”

Henry Ford
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