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General characteristics of the dissertation

Topicality of the problem

Specialists working in business development realized that the internet becomes a
more and more powerful tool in stimulating business and economics. The number of
internet users exceeded the threshold of 1 billion in 2005 (Augey, 2006); in 2010 it
reached the level of 2 billions (by InternetWorldStats.com). The expenses of retail
e-commerce users increase rapidly (according to US Commerce Department and
Forrester Research). This gives a reason to believe that the importance of e-commerce in
economy of each country is increasing as well. With the penetration of the internet in
everyday life a new business area emerged, where the businessmen can compete, offer
and buy goods and services. Thus, now we have the electronic market which develops
rapidly and tends to impact economy more and more. As far back as 1997 the European
Commission has emphasized that a rapid implementation of e-commerce presents an
urgent challenge for commerce, industry and government in Europe, as e-commerce
allows low-cost trading across regional and national frontiers (European Commission,
1997). Lithuania is a society open to the global processes linked with the development of
knowledge economy and electronic business. With the view to enhance the competitive
ability and geographical limits of Lithuanian business, there is a need to give more
attention to e-business, especially to its constituent electronic commerce (hereinafter
e-commerce). Information technologies, such as e-commerce systems, help to reduce the
impact of distance factors, to optimize the information exchange process, and become an
indispensable tool for international business and marketing. The e-commerce systems,
like every internet solution, are specific and develop very fast, so it is difficult to choose
an appropriate method of e-commerce systems’ quality assessment, which would be
flexible and readjusted quickly to the dynamic environment. The performance of such a
task is laden by the unstable environment and the newness of requirements and technical
solutions. Nevertheless, such an assessment tool is necessary because the quality of the
e-commerce system determines the competitive abilities of business on the global market
and influences economy considerably.

Scientific problem

Analysis of scientific publications on e-commerce and quality management issues
has shown that there is no consensus on the content of the e-commerce system and on
how to choose the method of assessing e-commerce systems’ quality. Thus, there is a
need to define this object on the basis of quality management theory and to develop the
appropriate research methods.

Nowadays, when advanced technologies are widely used in business, the demand
for e-commerce systems increases. Thus, the lack of a clear definition of this object and
the absence of an adapted quality assessment methodology can be considered as a
significant and actual problem.

The e-commerce systems’ quality assessment is important to business
participants:

— to e-commerce systems’ developers, as the prospects of their business depend
on the quality of developed products;

— to the e-commerce system’s owner, as this system is the marketing tool that
impacts the efficiency of activities, corporative image, and the return of investment;



— to the e-customer, as the success of the purchase depends on the quality of the
e-commerce system used.

The problem analyzed in this work can be defined as follows: the lack of the
literature on the e-commerce systems’ quality assessment does not allow to percept and
colligate the structure of this object, the methods and criteria of its quality assessment;
therefore, there is a need to define the content of e-commerce systems and to develop a
methodology for a quality assessment of this object, adaptable to the market
requirements.

Aim and tasks of the work

The object of analysis — e-commerce systems’ quality.
The aim of the work — to consolidate the theoretical aspects of e-commerce systems and
criteria of their quality assessment as well as to propose a model of e-commerce
systems’ quality assessment, which would be flexible and adaptable to the dynamic
market changes.
The tasks of the work:
1. Upon analysing the literature, to present a conception of an e-commerce system
appropriate for the quality assessment.
2. To analyze the existing models of e-solutions’ quality assessment.
3. To designate the indicators of e-commerce systems’ quality basing on:

3.1. analysis of the literature;

3.2. analysis of e-commerce experts’ opinions;

3.3. analysis of e-commerce users’ opinions.
4. To compile a model of e-commerce systems’ quality assessment.
5. Employ the proposed e-commerce systems’ quality assessment model and assess it by
comparison with alternative methods of quality assessment.

Methodology of research

The object of research is analysed from several perspectives. The main research
methods used are: a review and systemic analysis of scientific literature, the conceptual
content analysis of scientific works and practice describing the existing models and
criteria of e-commerce assessment, the opinion poll and testing for initial data collection,
a comparison of results, grouping, ranking, and -classification methods used for
modelling. The research data were processed employing the software of statistical
analysis (StatGraphics, SPSS) and Microsoft Office Excel 2003. Methods of descriptive
statistics (analysis of means, correlations, dispersion) were used for data analysis. The
methodology of the work consisted of several stages:

1) the theoretical and empirical scientific works linked with e-commerce quality
and its assessment criteria were selected after reviewing the corresponding publications.
On the grounds of literature analysis, the theoretical e-commerce system’s interpretation
based on e-commerce processes was developed. During the conceptual content analysis,
the aspects of e-commerce that had been mentioned by authors as quality characteristics
were selected. Such characteristics were ranked by reference frequency. A list of the
ranked characteristics allowed identifying the most important ones, which could serve as
e-commerce systems’ quality criteria;

2) considering the fact that the analytical basis covers the sources of a long
period, the actual most relevant e-commerce quality criteria should be reviewed
nowadays. Thus, the reconnaissance experts’ survey was performed to refine the actual



quality criteria. This survey has shown that the criteria mentioned in the literature are
actual but insufficient. The list of considered quality criteria was complemented by
criteria for delivery and post-purchase services indicated by experts.

3) the e-customer’s opinion survey allows identifying the e-commerce
characteristics most important for the final e-purchaser as well as its acceptable ranges;

4) e-commerce systems’ quality criteria were selected by comparing the
e-commerce aspects accentuated in the literature, by the experts and customers. The
selected criteria were grouped by their topics and organized in an hierarchical structure.
The principles of fuzzy classification were invoked for constructing the model;

5) the validation of the model was conducted by testing six e-commerce systems.

Defended propositions

e The e-commerce system is defined as a complex product which allows to exercise
the processes of goods and services ordering, payment, delivery, and providing the
post-purchase services when at least one of the mentioned processes is performed online.

e Based on the analysis of the literature, surveys of expert and customer opinions, the
most important e-commerce quality criteria were identified and grouped by topics as
follows:

— criteria of sales organization quality: usability of e-shop navigation, technical
quality, the content and localization of e-offer, possibilities to socialize through e-shop;

— criteria of payment organization quality: safety of the payment system, a number of
offered payment alternatives, clearness of the payment system;

— criteria of delivery organization quality: term of delivery, price of delivery, modes
of delivery, online support during delivery;

— criteria of post-purchase services quality: term of warranty, term of money
recovery, term of product return, customer support.

e An e-commerce systems’ quality assessment model was created as a tool for a
flexible quality assessment. The model is based on the principles of fuzzy classification,
thematic and hierarchical organization of data regarding the nature, relations, importance
and acceptable ranges of involved criteria. The proposed model can be described by the
following characteristics: flexibility, possibility to use assessment expressed in natural
language, comparability of results, transparency of interpretation, an easier identification
of quality refinement directions, the possibility to automate the quality assessment
process.

e The fuzzy logic principles bring advantages to the assessment of e-commerce
systems’ quality in comparison with alternative methods. The advantages are: control of
sensibility to data variation, better adaptation to market requirements, approximation of
the results to the reality, better interpretation abilities.

Scientific novelty, theoretical and practical value

In Lithuania, the e-commerce systems quality assessment methods have not been
explored from the theoretical point of view. There is a lack of theoretical provisions and
methodologies that allow to examine e-commerce systems in the light of technology
developments and the growth of customers’ needs. Abroad, the theoretical examination
of e-commerce systems’ quality is also carried out only if it can be useful in practice.
Provident entrepreneurs seek to make a full use of the possibilities provided by advanced
technologies and the internet. Therefore, with a view to expand advertising, customers’
information and sales channels, businessmen decide to build a website or an e-shop.



However, the majority of them has no idea what is the content of the system they have
ordered, what exactly they are ready to buy, how to assess the quality of such virtual
product, and how to foresee its evolution in the context of emerging technologies.

The e-commerce systems, in comparison with conventional sales systems used for
decennaries, have specific features and develop faster. Therefore, it is difficult to find the
method of system’s assessment that would be exact but flexible and adaptable to market
changes.

In practice, there are two types of e-commerce systems’ quality assessment ways:
based only on (1) compliance with the specifications or on (2) subjective users’ opinions.
However, there is no (published in the literature or widely used in practice) flexible
model of quality assessment, which would bring together the objective and subjective
assessments so that assessments of different objects could be compared. The formation
of such a quality assessment model is revealed in this dissertation by examining the
systems through the e-commerce processes.

Practical significance of the work: a model of e-commerce systems’ quality
assessment has been formed; a system of assessment criteria and the algorithm of the
final quality rate calculation are presented. They allow:

— a flexible assessment of e-commerce systems’ quality;

— a comparison of separate indicators of e-commerce system’s quality;

— arating of e-commerce systems by quality;

— identification of the areas and priorities of quality improvement.

Such assessment of e-commerce system’s quality is useful to:

— a developer of e-commerce systems (to assess the created systems — which of
them fits more the priorities of business, what are their weaknesses and advantages);

— a businessman in choosing an e-commerce system for his business (to compare
alternative systems or assess the systems used by the competitors);

— business actors while choosing the online supplier or making benchmarking;

— the third party (for independent e-commerce systems’ rating by quality).

The structure and content of the work

The dissertation consists of lists of tables and figures, introduction, three chapters,
conclusions, references, and annexes. The first part of the dissertation reveals the
theoretical understanding of e-commerce and of quality in the e-commerce context, as
well as the existing quality assessment models that could be applied for assessing
e-commerce systems’ quality. In the second part, the methodology and the results of
surveys (conceptual analysis of the literature, experts’ and customers’ opinion surveys)
are presented. The third part of the work describes the compilation of the e-commerce
systems’ quality assessment model and its validation.

The volume of dissertation is 227 pages (without annexes) with 28 tables, 64
figures, 147 references, and 18 annexes.

A brief content of the dissertation

Concept of e-commerce system

E-commerce systems are specific; in the literature, they are investigated in most
cases from the technical point of view. However, the managerial view of this subject is
important as well. The prospects of e-commerce in the market depend on the perception
of its value, which depends on e-commerce features and their quality.



The development of information society changes the traditional approach towards
business processes. It involves the emergence of new challenges for business and of a
different understanding of business problems and opportunities.

Quite often e-commerce is explained as a specific part of e-business, which is
focused on the selling of products and services (Knoppers, 2000; Isaac et Volle, 2008).
E-commerce applications support sales processes, which traditionally are subdivided into
the phases of information, agreement, and transaction (Schubert, 2006). Moreover,
e-commerce is more than just a technology; it implies thinking what customers need and
uses the internet and other information and communication technologies to enhance
business performance and success (Pavic et al., 2007).

The author of the dissertation considers e-commerce as a complex of online and
offline processes with a set of critical attributes in each of them (Figure 1).
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Fig. 1. E-commerce sys-tem’s analysis scheme (compiled by author)

Online processes are linked with sale and payment. The main tool of sales in the
internet is an e-shop; there one can find offers and aspects important for consumers’
choice (trust supporting messages, marketing announcements, etc.). In the payment
process, the most important point is the safety of data flows (personal data, payment
details, etc.). The delivery is already an offline activity; it is the point where the
consumer and the retailer meet in reality. So, it is very important to keep a good image
and to be on a high level during delivery: to be in time, to control delays, etc. Good
delivery practice can attract new clients, because often people do not trust the internet
and prefer first to make a little purchase so as to test the e-shop. The success of this
purchase defines whether the consumer will buy something else from this e-shop. To
gain consumers’ loyalty, it is necessary to ensure the post-purchase service; this is
especially topical for long-used products (e. g., domestic electric appliances) and for
personally adapted products (clothes, footwear). It convinces the customer that he pays
only for the product he really wants, with the possibility to return the products that are
not appropriate. The existence of such warranty eliminates the possibility of unfair
marketing regarding the customer.

The nature of the environment (online/ offline) influences the character of
possible troubles and opportunities. Thus, when the processes are separated in regard of
the environment, they can be analyzed with respect to its peculiarities.

In view of the dynamic evolution of information technologies (IT) and of the
variety of e-commerce systems in use, it would be difficult to give a universal definition
of the e-commerce system. The aim of the definition itself is to reveal the essential
features of an object in a way that allows to separate this object from the neighbouring
ones (Pleckaitis, 2006). Therefore, in this work, a flexible e-commerce system concept is
used, which allows to separate them from other e-solutions, but does not give a detailed



view of its elements. The e-commerce system is defined as a complex product, through
which the ordering of goods and services, payment, delivery, and post-purchase services
are performed, if at least one of these processes is carried out in the cyberspace.

Models of e-commerce

The e-commerce models described in the literature can be constructed by the
nature of the processes, the number of participants or their characteristics. According to
the typology based on the number of participants, which allows assessing the
profitability of the technology, e-commerce in this work is analysed in the context of the
“one-to-many” model. In another classification, the e-commerce is considered in
“business-to-consumer” (B2C) model frames, i. e. is limited to electronic transactions
with end-users and to processes of its implementation. This type of e-commerce is
focused on retail trade, involves a large number of participants and is developing most
rapidly (Isaac, Volle, 2008).

Advantages and weaknesses of e-commerce

An efficient use of potentially positive features and the compensation of
weaknesses impact a lot the perception of e-commerce and the improvement of its
quality.

The advantages of e-commerce are considered as time and cost saving,
convenience, improvement of competitive positions on the market and client-relations
(Sodziuté, Siudzius, 2003). These benefits are more relevant to e-commerce developers.
However, there are advantages for consumers as well: easy ordering, large assortment,
lower prices, fast services and delivery, clear and detailed e-offer (Nielsen, 1999) —i. e.
the process of purchase must be easy, enjoyable, and efficient.

The potential disadvantages of e-commerce are associated mainly with reliability
(important for customer) and appropriate e-commerce system functionality on a global
scale, which is often conditioned by the system’s adaptation to the target markets
(important for business).

Reliability of e-commerce

Some authors (Isaac, Volle, 2008, Rolland, 2003) believe that the slow
acceptance of e-commerce by users is associated with the low level of trust from the
customer’s side. The factor of trust is of special importance for e-commerce, where the
buyer—seller dialog is established in the virtual, and often ephemeral, environment that
requires an additional evidence of credibility. Trust is crucial for e-commerce, since the
operations are carried out at a distance and with a time gap between the buyer and the
seller (Pavlou, 2003; Wang, Emurian, 2005). To build trust in the cyberspace is much
harder than in the real environment as the customer has less information on the seller’s
reliability (Wirtz, Lihotzsky, 2003). The information provided by the e-shop usually
reflects the seller’s interests, so its reliability is often considered the least in comparison
with other sources. Trust can be destroyed by any non-compliance of the provided
information with reality. E-business must work much more than the traditional one to
gain the same customers’ trust.

At the first glance, it is quite difficult to distinguish a trustworthy website from a
questionable one. It is therefore necessary to draw attention to the quality certification
marks provided by the accredited independent third party. This may be a means to gain
the visitor’s confidence.
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Certification is carried out in many areas, but everywhere there are similar
problems — the credibility of the certification body and the customers’ awareness of the
meaning of a particular certification mark. The potential of certification process
positively impacts the processes of e-commerce. It works out through the clarification of
imperfections and the improvement of the e-commerce system during adaptation to the
certification requirements. However, the problem areas can be named as well; first of all,
it is a wide variety of marks and insufficient identifiability among consumers. This may
lead to limitations of the certification potential use, as it ensures the credibility of the
system, but affects little a consumer’s confidence in the e-commerce system’s security.
The use of a well-known certificate given by a recognized certification body provides
final customers with the transaction and data safety warranty, which is based on a clearly
regulated certification system.

The certification mark of a system’s security and compliance with requirements
of fair trade can offer a double benefit to the e-commerce system’s quality and prospects.
On the one hand, during the certification process, the developer has a possibility to
identify the weaknesses of the used e-commerce system and to improve its quality. On
the other hand, the customer can easily navigate among different e-shops and to check
their reliability by a simple click on the certification label. Thus, the potential of
certification must be used in e-commerce aiming at both to convince the e-customer and
to improve the characteristics of the e-commerce system.

Localization of e-commerce systems

The companies intended to expand globally must take into account the cultural
impact on the internet-based communication and on the quality of its tool — website. It is
clear that trying to standardise communication in the internet limits the usage of the
e-commerce potential.

In order to create a suitable tool for communication and to effectively use the
global market potential, it is critically needed to define the target audience and to tailor
the e-commerce system to each target market after its cultural impact assessment. Due to
cultural differences, the purchase preferences and the experience of customers from
various countries may differ. In most cases, there is a positive customers’ reaction to
marketing actions adapted to the local culture (slang, colours, image, pricing). Cultural
adaptation (localization) has a great potential in improving the quality and efficiency of
e-shops. It can be argued that the interactivity of the e-commerce system is defined by
the degree of cultural adaptation, and that localization makes a positive impact on the
customer—seller dialogue.

Localization includes the adaptation of the product to the target linguistic and
cultural group. Knoppers (2000) defines localization as a coherence with something not
global manifested through such a set of parameters:

— linguistics: natural and specific languages;

— juridical characteristic: juridical, regulator or geopolitical particularities;

— sectorial characteristic: particularities of industry, science, professional branches;
— human rights: particularities of privacy understanding, handicap rights, etc;

— particularities of customers’ behaviour.

All measures of e-commerce system’s adaptation to the target market must be
consistent with cultural particularities. The world’s cultures have various sets of social
behaviour and interactions. They boosted the anthropologists and communication
specialists (such as Hofstede (1980); Schwartz (1994); Baumgartner (2003); Marcus
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(2001, 2004); Singh, Zhao and Hu (2003, 2005)) to develop the models of culture that
would allow to describe existing cultural differences. The dimensions of the mentioned
models are often quite similar. The Hofstede’s cultural dimensions in one or another
form figure in all considered classifications: (1) power distance — hierarchy — authority
conception, (2) collectivism-individualism - intellectual, emotional autonomy -
egalitarian engagement, and also it is often referred to (3) uncertainty avoidance, (4)
long-term orientation — time perception, (5) gender roles dimension, so we can suggest
that they are the underlying dimensions. However, in the context of e-commerce systems
the information-technology-related aspects are of particular importance (technology
development level, public tendency to adopt innovations), because the high-grade
communication through an e-shop is stimulated by the technology development and
willingness to use it.

So far, there are no universal solutions described in the literature, which foresee
an introduction of cultural orientation into designing the e-commerce system. Scientists
analyzing the cultural impacts on the e-commerce system treat it as a communication
tool, but often underestimate its complexity. However, the e-commerce system is
complex and heterogeneous, thus it requires a deeper analysis. With emergence of the
internet in different countries and social layers, the cognition and appliance of cultural
particularities in e-commerce strategy gather especial importance.

Review of e-commerce statistics

The 2005 was a very important year in the internet development history, because
the number of internet users crossed a symbolical barrier of 1 billion (4ugey, 2006). The
US Commerce Department has measured a continuous growth in American consumers’
spending, with e-commerce retail sales at $15 billions in 1999, $28 billions in 2000, $34
billions in 2001, $44 billions in 2002, and $56 billions in 2003. A similar pattern of
growth is seen in consumer spending on e-commerce services: from $26 billions in 1999
to $50 billions in 2003. The Forrester Research forecasts an increase in the US
e-commerce to $329 billions by 2010 (Cassidy et al., 2006). As to Europe, the 2005 year
revenues from e-commerce in West Europe were 70 billions euros, and this parameter
increases every month by a dozen million euros (Enzo, 2005). This shows that the use of
e-commerce is definitely growing and creates a significant flow of transactions.

Analysis of statistical data enabled to identify the main trends of e-commerce in
the EU and Lithuania. In 2008, the EU countries (except Bulgaria) reached the Lisbon
target of 30% of the internet penetration. Lithuania reached this target in 2006, and the
growth of the internet penetration rate is rapid. According to the Internet World Stats
data, in 2009 there were about 2 millions of internet users in Lithuania. It can be noted
that even one-fifth of Lithuanian internet users do not use Lithuanian web resources
(visit mostly foreign websites); this may indicate an insufficient attractiveness of
Lithuanian websites even for local residents.

By Eurostat data, 32% of 16—74-year-old EU residents purchased online in 2008.
However, this indicator in Lithuania is low — only 6%. On the other hand, despite such a
low level of e-purchases in Lithuania, a considerable interest of businessmen in
e-commerce can be noted, i. e. in 2008 Lithuania was on the 5™ place among the EU
countries by the percentage of businesses involved in e-commerce (Eurostat, 2009).

Thus, the rate of involvement of Lithuanian companies in e-commerce exceeds
the rate of customers’ involvement, i. e. there is a gap between the level of proposed and
expected services. Therefore, for the business discovering a potential market niche, it is
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important to find appropriate ways for an efficient use of available technologies, i. e. to
find the quality criteria and counselling.

Concepts and models of quality assessment in the context of e-commerce

The quality of e-commerce is more than just the quality of software. E-commerce
contains in it not software only, but also all processes typical of traditional commerce.
The efforts to define the components important for e-system’s performance can be found
already in the 1980s (e. g., Ives et al., 1983); the interest in e-commerce increased in the
late 90s when more and more papers discussing internet products and their evaluation
appeared. A review of the literature shows similar online aspects of e-commerce, raised
year by year by different authors: design (Liao et al., 2006; Jin and Park, 20006), quality
of information provided in website content (Liao et al., 2006, Lin, 2007), safety (Shin
and Fang, 2006; Jin and Park, 2006), technical characteristics, usability, and reactivity
of the system (Liao et al., 2006, Shin and Fang, 2006). In addition, Jin and Park (2006)
introduce the aspects of order fulfilment, communication, and advertising. Nowadays,
the number of requirements to e-commerce is increasing and expands from security
context to the context of comfort and practicability; e. g., [saac and Volle (2008) defined
four e-commerce analysis axes: communication, management, offer, and profitability.
Liang and Chen (2009) identified the aspects of e-commerce mostly oriented to the
user’s comfort: relevance of information, proposed assortment, usability, user-friendly
navigation, reliability, client relations. A review of quite vast essays found in the
scientific literature shows that there is no common and universally accepted way to
evaluate e-commerce quality. Moreover, in most of essays there is any indication how to
improve the e-commerce system after its quality assessment. There is a lack of
Lithuanian literature directly linked with e-commerce quality criteria. If we take as the
basis ISO 9000 quality definition of the quality as the degree of conformity between
characteristics and clearly described requirements, we can define the e-commerce
system’s quality as the degree of conformity of its characteristics to clear requirements
for such products. Thus, it must be defined what elements and requirements will be
considered in order to evaluate the quality of the e-commerce system.

Thus, a considerable part of the analysed quality assessment models is based on a
theoretical set of detailed criteria; less papers use vague dimensions of quality; rarely,
the proposed quality assessment criteria are empirically tested. Thus, in most cases the
analysis is conducted on a theoretical level; therefore, this work aimed at compiling a
quality assessment model which would be more approximated to reality.

The following features of the new model in the context of existing models can be noted:
— the e-commerce systems’ quality assessment model is based on the dimensional
approach as well as other analysed models;

— the main (critical) criteria are selected to assess each dimension;

— the criteria are selected and the range of the acceptable variation of their values are
defined on the basis of empirical research.

Methodology of e-commerce systems’ quality research

The e-commerce system was reduced to elements in order to assess the
importance of each of them. Such a breakdown and the hierarchical organization of the
elements are invoked to allow the usage of objective assessment methods which enforce
to get the final assessment and to identify the strengths and weaknesses of the object.
The classification method and the hierarchical-logical model were used for quality
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assessment. The compiled quality evaluation model was checked by analysis of
illustrative cases.

Thus, in this work there is an attempt to bring together the objective and
subjective components of evaluation, i. e. the knowledge gathered during the research is
a complex of knowledge based on interpretation and knowledge based on perception,
which with the help of fuzzy logic was adapted to interpretation and measurement.

The reliability of research results was improved by approaching the e-commerce
system from several perspectives: (1) opinions and results presented in the scientific
literature were invoked, (2) a survey of experts’ opinion was conducted, (3) the
preferences of customers were investigated by an opinion poll. In addition, data of
different sources were compared.

The main problem of empirical research can be defined as follows: the lack of
literature on e-commerce systems’ quality does not allow to perceive and summarize the
structure of this object and the quality assessment methods and criteria to be applied.

The aim of the empirical research was based on data analysis, to identify the
appropriate e-commerce systems’ quality criteria that could be used in the e-commerce
systems’ quality assessment model.

The tasks and methods of the study:

1) to identify criteria of the e-commerce system’s quality, presented in the
literature.

The method used was a conceptual content analysis. The analytical basis for
identification of relevant criteria of e-commerce quality assessment was collected by the
principle of publications’ network, i. e. by searching the pertinent papers referred in
articles concerning the quality of e-solutions. It was examined through selection of
aspects mentioned by authors as quality criteria. The analytical basis consists of 39
sources from scientific literature and 6 practices in use. The interactive coding method
was invoked when both implicit and explicit e-solutions’ quality criteria in the texts had
been noted; thus, a high level of generalization was achieved. While reviewing the
literature and employing the method of conceptual content analysis, criteria mentioned in
the literature more than once were selected and ranged by mentioning frequency. Such a
list enforced identification of the most frequently mentioned criteria. Upon grouping the
criteria by topics and ranking their groups by summed mentioning frequency, it became
possible to assess the importance of thematic groups and the eliminate risk of criteria
overlapping;

2) to identify the actual criteria of e-commerce systems quality by experts’
opinion survey.

The experts were selected according to their experience in the field of e-solutions
and contribution to e-solutions’ development and research (publications, monographs,
presentations at international conferences, practical activities in the field during the last
five years). To ensure the equality of scientific and practical approaches, an equal
number of experts from scientific and practical fields was selected. The opinion on
e-commerce quality criteria were expressed by eight experts — from France (5), Lithuania
(2), and Russia (1); they were selected considering their scientific publications and good
practice in developing e-commerce;

3) to identify the e-commerce systems’ aspects important to the customers.

The main objective of customers’ survey was to define the most important criteria
of e-commerce quality. The target audience was individuals making purchases on the
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internet, who might be interested in purchasing from e-shops of Lithuanian origin. The
users’ answers were collected by a web-based questionnaire. Such questionnaire allows
to collect the opinions of internet users only; in case of this survey, it had a positive
impact on the result as it focused the survey on the target group. However, there is also a
disadvantage: the demographical characteristics of a sample cannot be controlled. This is
especially important for demographic surveys. However, the main characteristics of this
survey are the characteristics of purchases, i. e. the demographic aspects were not
analysed.

The geographical location of Lithuania is favourable for logistic solutions and
goods’ delivery to the EU and the markets of neighbouring third countries. The number
of respondents was defined on the basis of Chernyshova’s sampling table, in which the
sample depends on the coefficient of variation and the acceptable sample error. When
sample error is 7% and variation 50%, the sample must comprise 204 respondents. Since
the geographical location of Lithuania in the context of logistics is favourable for the
transactions both with EU and CIS countries, along with the answers of e-customers
from Lithuania, also answers from the EU and CIS countries were accepted in the
random sample of 204 filled questionnaires. For a greater accuracy, the sample should be
larger, but such a survey would be more costly and hardly reasonable.

E-commerce systems quality criteria in the literature

Analyzing the review of literature and employing the method of conceptual
content analysis, criteria mentioned in the literature more than once were selected and
ranged by their mentioning frequency.

Table 1. Grouping of e-commerce quality aspects (compiled by author)

Resumptive
characteristic E-commerce quality element Mentioned | Total
Information 30
Content Offer 11 56
(online) Price 8
Assortment 7
Safety of transactions and personal data 24
Technical components | Loading time 9
. — 50
(online) Personalization 5
Efficiency 12
. Usability 26
(z?nslli:i ) Access 13 41
Utility 2
Interactivity and communication 15
. . Services 9
Client Relation -
. e Online support 6 35
(online+offline) Reactivity )
Empathy 3
Reliability 15
Loyalty Trust 9 28
(online+offline) T 7
. Design 15
P?;i;f.;tzn Aesthetics 7 23
Pleasure 1
Components of offline | Warranty, goods returning conditions 10 18
environment Delivery 8
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The first three positions in the list accrue to information quality, usability, safety
of transactions and personal data. In such a list criteria are scattered; therefore, for the
further analysis they were grouped by topics. The topics (not separate criteria) defined
by the “resumptive characteristic” were ranged by frequency (Table 1). This allows
eliminating the risk of criteria overlapping and to make conclusions on the importance of
thematic groups. The list of grouped criteria shows both the topics most often considered
by scientists and developers and those lacking attention. The most often mentioned
criteria are related with the online content, technical characteristics, and the
particularities of e-commerce system’s usage. Client relation management (both in the
online and offline environments) and factors of loyalty creation are in the middle of the
rank. The aspects of user perception are mentioned less often, and e-commerce
components of the real environment are least involved in e-commerce quality assessment
in the reviewed literature. It is important to emphasize a special position of safety: this
criterion, even not grouped with the others, occupies the third line in the list of solitary
criteria. This shows a particular importance of safety, especially in e-commerce with
online paying. This criterion dominates in the block of technical quality criteria.

Analysis of the literature has shown that there is a vast range of criteria proposed
for e-solution quality assessment, but no one of the models prevails. However, due to
similarities noted among the models the main groups of criteria to be applied for
e-commerce systems quality assessment were identified. Considering the fact that the
analytical basis covers the sources of a long period, the actual most relevant criteria of
e-commerce systems quality could be reviewed nowadays; thus, the experts’ survey was
performed to refine the actual criteria of quality.

E-commerce systems quality criteria indicated by experts

The refining of e-commerce quality criteria was performed with the help of a
reconnaissance survey of experts’ opinion conducted in November 2008 — January 2009.
To ensure the equality of scientific and practical approaches, an equal number of experts
from scientific and practical fields was chosen. The opinions on e-commerce quality
criteria were expressed by eight experts.

On the first customer—businessman contact, the experts highlighted the
importance of e-shop quality, the quality of e-offer, as well the number of e-purchases,
which can be treated as an indication of e-commerce quality. On the payment stage,
payment security was evaluated as the most important (a valid certificate of security was
indicated as a possible security proof); also the payment alternatives’ variety was treated
as a significant issue for the positive perception of payment organization quality. Four
from eight experts indicated the clearness of the operational payment system as a
relevant criterion of e-payment assessment. At the delivery stage, its term and mode
were presented equally in experts’ considerations; also the provision of client support
during delivery was highlighted by experts. For the post-purchase service quality
assessment, the term of provided warranty and service point dislocation criteria were
indicated. Some of the experts mentioned the importance of client support in the
post-purchase stage. Thus, the experts consider client support as indispensable in the
offline e-commerce stages (delivery and post-purchase) which take place after payment.

At the first stage of e-commerce, the content quality (e-offer quality) prevails;
experts’ opinion on the importance of payment security is similar to the e-payment
priorities found in the literature. Offline e-commerce stages are insufficiently considered
in the literature, but attracted the experts’ attention. Thus, to enrich knowledge about
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relevant criteria of e-commerce quality assessment from the e-customers point of view,
the e-customers’ survey was performed.

E-commerce systems quality criteria important for customers and selection of final
criteria

A survey of e-customers’ opinion was conducted in 2009. It was focused on
e-customers potentially interested in purchasing from Lithuanian e-shops. During the
poll, 625 visits to the questionnaire were recorded, 312 questionnaires were filled out,
from which 204 questionnaires filled by users that purchase on the internet were
selected. The response rate reached 32.7% of the persons that had visited the
questionnaire. One third (33%) of the sampled questionnaires were filled by e-customers
from Lithuania, 36% by those from CIS countries (mostly from Russia), and the rest by
customers from other European countries. The frequency of purchases in the sample can
be divided into three groups: about 23% of respondents purchase online every month,
near a half (49%) of respondents makes online purchases every 3—6 months and others
less than once in every six months. Thus, half of the results of this survey were
influenced by the opinion of moderately active buyers and part by the opinion of
respondents with a greater and lesser than average purchase frequency.

Considering that quite a large variety of goods can be sold online, the respondents
were asked to indicate which goods they purchased online; mostly books, household
goods and electronics were mentioned — they are successfully marketed via traditional
sales channels, while a quarter of respondents purchase online games (4%), software
(5%) and media content (music, video, audio books, etc. — 16%), i. e. the production that
can be supplied online via the internet and does not demand physical delivery.

Thus, there is a reason to believe that, with such a structure of e-shopping covered
by this survey, not only general e-shopping preferences but also specific aspects related
to delivery and post-purchase service quality will be revealed.

The structure of the sample by gender is similar to the EU population distribution:
among survey participants 52% were women and 48% were men. However, the
respondents’ gender distribution slightly deviates from the EU internet users’
distribution by the same characteristic (where women are more numerous — 57%). The
sample distribution by respondents’ age showed the maximum in the 25-49 years age
group (69% of respondents), 29% of respondents belonged to the 15-24 years age group,
and only 2% to the 50—64 years age group.

Respondents were asked to assess the importance of proposed e-commerce
elements on a 9-point scale. The mean values of the assessment are provided in the
Fig. 2.

In the online ordering step, we can identify three main units of e-sales
organization that were important for customers: technical-logical e-shop implementation
(via navigation and technical characteristics), e-shop special-purpose adaptation (via
offer and localization), and e-shop social role (via communication possibilities).

The analysis based on the customers’ purchasing frequency showed differences
between perceptions of online support importance; if we divide the judgments by
customers’ e-shopping experience: highly experienced customers (purchase online every
month and more often), middle-experienced customers (purchase online once in 3-6
months), less experienced customers (purchase online less than every 6 months), we will
see that the less experienced in e-shopping customers are, the more important for them is
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online support when choosing and ordering goods online (the mean values of online
support importance for each group of customers were 5.1, 5.5, 5.9 respectively).

Importance of e-commerce aspects for e-customers
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Fig. 2. Mean values of e-commerce elements’ importance evaluated on a 9-point scale
(compiled by author)

Thus, there is a need to customize the e-shop structure and e-offer content in a
comfortable, readable, and easily understandable way, as well as to ensure the possibility
of a dialog on e-shop; this is important for stimulating the interest and purchase. The
ANOVA test (N =204, o= 0.05) showed a statistically insignificant difference between
the mean values of the following criteria: navigation, technical aspects, reviews, e-offer,
and localization; thus, these criteria are to be treated as equal by importance and can be
used in a quality evaluation model. Considering the quality aspects mentioned in the
literature, by experts and customers, the main criteria of e-sales organization were
selected as follows: navigation usability in e-shop, the technical quality of e-shop, the
content and localization of e-offer, the possibility of interaction through e-shop. Thus, at
the e-shopping start-point, e-customer expects a customized environment with
simulations of live communications typical of the shopping in a substantial store.

According to the survey results, we can identify two main poles of payment
organization: payment security (via ensuring data safety and user trust) and comfort (via
providing alternatives, clearness, and support). The wish of a customer to pay in the most
secure way dominates. E-customers prefer to pay on delivery when they are sure that the
e-seller fulfils his engagements. Moreover, the fees for the way e-customers pay are of
fundamental importance when choosing among payment alternatives. The payment
safety criterion is mentioned by all considered sources; however, experts and customers
indicated the payment comfort aspects: requirements for payment safety can be
complemented by requirements for payment clearness and alternatives. Thus, the
customers extended requirements from those related to payment safety to those related to
the payment comfort.

Analysis of the scientific literature showed that offline e-commerce elements are
deficient in attention and poorly explored. The information on the possible criteria of
evaluating the offline part of e-commerce, provided in the considered literature, is quite
imprecise; the experts’ and customers’ surveys enriched the list of relevant criteria for
delivery and post-purchase service quality assessment.
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When talking about delivery, in the literature the image of a company is
mentioned as well as the term and methods of delivery and client support. The experts
echo the mentioned delivery aspects and highlight the importance of client support at the
moment of transition from the online to offline environment. The customers raised an
additional delivery criterion not mentioned by previous sources — delivery price. Thus,
the quality of delivery organization can be evaluated by delivery term, price, a variety of
modes, and client support. These elements reflect practical e-customers’ expectations
concerning delivery — the moment when the customer meets the seller’s representative in
real life. The similarity of importance of all delivery aspects indicates that for the
respondents important are not only separate characteristics of the delivery, but also their
complex. The complex assessment of a delivery through the relative values, such as the
ratio of delivery term and price, etc., could be more useful than the analysis of separate
indicators of delivery. The aspect of a possible delay term was rejected, as the
assessment of its importance is ambiguous, and this criterion was not mentioned in other
sources.

As concerns the post-purchase service, the warranty was figured in all
contributions; other guarantees are required as well and can be considered as quality
indications. In the literature, the conditions of refund and product returning, client’s
support after purchase are mentioned. The experts added as important aspects for post-
purchase services the number and dislocation of service points on the territory. However,
the customers did not value these two factors as important. The customers evaluated the
importance of post-purchase aspects (mentioned in the literature as well) quite similarly
(Fig. 2). Customers want to have a possibility, when needed, to use their rights provided
by warranty. They need quite a high level of indemnity in case of online purchase.
Hereby, analysis of this section shows the customer’s need to be in contact with the
seller after purchase to ask for help or to lay claim in case of possible problems. Here it
is important to mention that a long-term post-purchase service can be less considered on
the market of perishable goods (flowers, meals, etc.); the longer is the lifecycle of a
product after purchase, the more important post-purchase services and long-term
warranty become.

Principles of formation of e-commerce systems quality model

The process of e-commerce development demands to make a choice between
e-commerce system alternatives and to decide on its further elaboration. Nowadays, the
decisions are made in conditions of uncertainty. It was like that in the past, when it was
difficult to get valuable data for the analysis. It is like that nowadays when the volumes
of available data are huge and difficult to process, to pick out the most important and to
make a deliberate decision.

Another source of uncertainty lies in the concepts used. Most concepts of social
science are difficult to define, because it is hard to assign the objects to sharply defined
categories (Verkuilen, 2005).

On the one hand, the quality assessment is a subjective matter, which is difficult
to define and which often uses abstractions; on the other hand, since e-commerce
systems are characterized by specific features and a fast development, there is a need to
find an appropriate logic (technique of thinking) for the formation of the model of
e-commerce systems quality.

As is well known, a model is a conditional representation (scheme, description) of
an object or of a system of objects. Modelling may be understood as a study of objects
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by using models of these objects (Pleckaitis, 2006). Models are used for various
purposes: simulation, system analysis, decision making, process control, diagnosis,
monitoring, etc. The traditional modelling is based on a full understanding of a system
and of the mathematical mechanisms that describe the existing relationships. However,
this approach is no longer sufficient for unexplored and very complex processes. The
knowledge about the process is often qualitative and imprecise, and therefore is difficult
to transpose into a traditional mathematic model. The inclusion of such knowledge into
modelling could be possible by using natural language, rules, semantic networks or
qualitative models.

While choosing an appropriate method of modelling, logic comes to the aid, with
a view to identify the most efficient means of reaching a logical truth (Pleckaitis, 2006).
Logic itself has many variants: binary logic, ternary logic, multivalued logic, probability
logic, modal logic, fuzzy logic, etc. (Pleckaitis, 2006; Guc, 2003).

As quality assessment is often impacted by subjectivity, it cannot be strictly
described in the context of binary logic. There is not enough precise information to use
the stochastic approach; thus, the probability model cannot be constructed for quality
evaluation. In such cases, the use of fuzzy logic can be more advantageous (Sevastjanov,
Rog, 2003). This idea is supported by Zadeh (2006) who indicates that as we move
further into the age of machine intelligence and automated decision-making, the basic
limitation of probability theory becomes a serious problem: it cannot deal with
information described in natural language.

Most conventional data-processing techniques are more suitable for expressing
the objective data numerically, which in quality assessment is not entirely sufficient.
Much of quality assessment models found in the literature include subjective
assessments. It is quite difficult to operate with such estimates insomuch as the results of
different e-commerce systems would be comparable. A lot of today’s goals cannot be
reached by classical methods because of the complexity of the mathematical models that
could describe the situation. A complex but precise model may be useful for direct
simulation, while the understanding of a system’s basic concepts requires an
understandable interpretation (Setnes et al., 1998). For a better interpretation, the use of
linguistic variables can be advised; however, in view of using digital technologies for
calculations, there is a need to transform the linguistics in a numerical format; this can be
done by fuzzy logic (Griniajev, 2001). Quality has qualitative characteristics rather than
quantitative in nature. Furthermore, the classes of software components are often not
well separated and there are no well-defined boundaries (So et al., 2002). Soft quality
control procedures tend to be more frequently applied in production processes where it is
difficult to obtain a precise quality description of the inspected item. Under these
conditions, the analyst assesses the quality of the inspected item on the basis of his or her
subjective judgment, and hence the inspection process yields a vague outcome. The
vague observations can be reduced to exact numbers, which can then be used to
automate the evaluation process. However, this approach has two potential blemishes:
(1) in reducing the vague observations to exact numbers, the information content of the
original data is also reduced; (2) the uncertainty (i. e. variation) of vague observations is
essentially non-statistical in nature, and hence these observations may not adequately
support the random variation assumption inherent in automated quality assessment.
Fuzzy set theory addresses the development of concepts and techniques for dealing with
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sources of uncertainty or imprecision, which are non-statistical in nature (Huang et al.,
2008).

The fuzzy logic is a rigorous mathematical theory which provides a mathematical
expression to the cognitive, cogitative, and percept concepts. Fuzzy systems are chosen
instead of other modelling systems (neural networks, genetic algorithms, etc.) because of
the possibility to integrate the logical information processing with properties of
mathematical approximation (Setnes et al, 1998; Puente et al., 2001). Fuzzy
classification is the basis for fuzzy decision support systems and is based on the theory
of fuzzy sets developed by Zadeh (1965). This technique allows an uncertainty
component to be incorporated into models, making them more effective in terms of
approximating to reality. Linguistic variables can be used to handle qualitative or
quantitative information, so that its content can be labelled taking words from common
language as values (Puente et al., 2001).

IT enables the analysis of a large volume of data by automatic and semi-automatic
means, but in order to reveal meaningful rules or to obtain a meaningful estimate the
used data must be properly organized. It is necessary to reduce the complexity and
amount of data to be analysed. This can be achieved with help of data grouping,
structuring and classification methods. Grouping, structuring and classifying the similar
elements on the typical units facilitate the analytical process. The hierarchical
organization of attributes allows identification of the potential weaknesses and
advantages of the analysed object at each level of hierarchy. Given that the primary input
data are numerous, it is necessary to organize them into a coherent logical structure for
assessment, which would ensure the proper interpretation of data. Considering the nature
of input data, they can be grouped into thematic groups which, as logic units, give the
meaning to the entire assessment of an object’s quality.

The main advantage of a fuzzy classification compared to a classical one is that an
object is not limited to a single class but can be assigned to several classes. The result of
sharp classification is often not reliable because of disregarding the influence of some
individual factors. In fuzzy classification, each object has one or more membership
degrees (p) which show its dependence to each class. The membership degree allows a
better description of each of the objects and identification of their weak and strong
elements. The object can be a high-grade member (100% membership) or a partial
member (0-99%). Thus, the dependence to the class can have a meaning of 0, 1 and
whatever between them as well. Thus, the assessed object can be partly (x %) assigned to
the “low quality” category and partly ((100-x) %) to the “high quality” category. This is
not a logical contradiction; on the contrary, the existence of an intermediate truth
approximates the evaluation to the reality. There exist many different operators which
calculate the conjunctions of membership values. If we would weigh up two indicators,
the compensation of the second indicator by the first one will be somewhere between the
logical conjunction and disjunction, depending on the value of the y operator. This
operator was empirically tested and suggested as “compensatory” with a y-value of 0.5
(i.e. both attributes have the same weight) by Zimmermann and Zysno (Werro et al.,
2005). The final membership degree can be calculated by the formula (1) (Werro et al.,
2006).

Jia,lx) (ﬁ_u,[_r])l -I>: (1 ﬁ[l p,t.r]l)- (1)
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E-commerce systems are interactive, evolvable and therefore hard to define
universally. On the other hand, the assessment of quality is a domain difficult to
automate as it covers the qualitative rather than quantitative characteristics. Therefore,
the creation of structures of concepts which are not sharply defined and therefore would
be wrongly interpreted by trivial mathematics based on binary logic, necessitates the use
of not trivial fuzzy logic. Fuzzy classification assumes the hierarchical division of the
object’s features, where the assessment is carried out from the bottom to the top of the
hierarchical structure, i. e. from single elements to thematic units and the final
evaluation.

The fuzzy classification of e-commerce systems by quality will be carried out in
accordance to assigned membership functions and in dependence on the object’s position
in the classification chart. The membership degree is normalized to percentage. The
result for every object is expressed by a coefficient which depends on the weight of a
class. Two examples of classification charts are given as an illustration of classification
principles. The example of the 3D classification chart is shown in Fig. 3.
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Fig. 3. Chart of e-commerce systems classification by quality of payment organization
(compiled by author)

This is the payment organization quality chart, in which the evaluation is
calculated in three dimensions. Each of the dimensions has assigned membership
functions and individual maximum values. The weight to each class is given according
to the customer-defined importance of dimensions, i. e. weight depends on the
importance of dimensions united in each class. An example of a 2D classification chart is
shown in Fig. 4. The e-commerce systems with low online and offline quality
coefficients would be put into a class defined as the first stage of e-commerce
development, it shows a quite primitive and undeveloped level of e-commerce system in
both virtual and real areas. The systems with a low online quality coefficient but a high
mastering of the offline processes would be put into the class of classical commerce not
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enough oriented on e-area, which signify that there dislocated systems are poorly
adapted to the virtual environment and the online part of the system demands

improvements.
High quality
max
1 (0]
) f
Classical f
commerce not High quality level 1
enough e-commerce :
oriented to 1
c-arca n
c
ioh-tech- q
First stage of High-tech-based u
e-commerce commerce, but
development not enough a
P attention to real 1
processes i
t
1 0 Online quality y
Low
quality High quality
1 1

Fig. 4. Final chart of e-commerce systems’ classification by quality (compiled by author)

Systems with a low offline quality coefficient but a high online quality coefficient
would be classified as high-tech-based commerce with not enough attention to real
processes, which signifies that in such a system problems can arise in a real framework,
i. e. when meeting a client in the real environment. Those systems could be also called
“phantoms”, which are able to create a solid virtual platform, but in a real environment
are incapable of a high-level competition. The system with both high coefficients would
be classified as high-quality-level e-commerce comprising systems with the best rates.
However, the systems that are within the same class can differ considerably; on the other
hand, systems belonging to different classes but placed close to each other in the
boundary zones of classes could be quite close by characteristics. Thus, a sharp
classification seems to be unfair; to resolve this problem, fuzzy logic was applied. The
calculation of the individual coefficient for each considered object will enable the
analyst to rank the objects with regard to their individual (not collective as in the case of
a sharp classification) rate and defined priorities.

The final result of calculations in the model will get the form of a coefficient
which assumes the sense in comparison with the coefficients of other objects or an
exemplary object. The periodic (continuous) assessment of objects by such type of
classification allows to monitor the evolution (or degradation) of the objects and their
transition from class to class.

Formation and summarizing of e-commerce systems quality assessment model

The model was based on surveys considering the importance of e-commerce
system’s elements indicated by customers. The model, its structure, hierarchical levels
and element relations are presented in the Fig. 5.
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Fig. 5. E-commerce systems’ quality assessment model (proposed by author)

The quality assessment in the model is directed from the bottom (input data) to
the top layers of the structure, while the identification of weaknesses was carried out
from the top to the detailed problematic areas. Such a structure facilitates the work of a
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quality analyst and developer and makes the assessment flexible through disclosing the
general concepts by the factual indicators actual at the moment of assessment. Such a
model can be applied not only to a particular situation it was created for, but also it may
be adapted depending on changes in structural parameters and operating conditions.

The proposed e-commerce systems quality assessment model is characterized by
the following features:

— sustention of the assessment criteria relevancy: the model allows assessing
e-commerce systems’ quality according to selected criteria which are in line with the
customer’s needs and business priorities;

— assessment results show the level of quality potential use: quality assessment is derived
in the form of a coefficient. It shows the individual quality assessment of each object in a
group, or in comparison with an exemplary object which fully uses the quality potential.
Moreover, the analysis of hierarchical calculations identifies the strengths and
weaknesses of the e-commerce system;

— comparability of results: the quality assessment conducted by homogeneous criteria
and calculations logic ensures the comparability of results;

— objectivity: the hierarchic and thematic organization of data and indicators, as well as
the method of the quality coefficient calculation, reduce the impact of subjectivity on the
final result;

— possibility to use a natural language in assessment: there is a possibility to use the
estimates expressed in a natural language and to preclude the analyst’s influence, which
could be prejudicial when transforming the linguistic meanings into the numerical form;
— transparency of results’ interpretation: the description of classes in a natural language
on each of the model’s hierarchical level facilitates the interpretation of the obtained
results;

— compensation effect: the use of membership function and compensatory operator gives
the effect of compensation between weak and strong elements of the assessed object.
This ensures the approximation of results to the real situation;

— flexibility: the flexibility of assessment and the adaptability to the changing market
requirements, particularities, and quality goals are ensured by (1) change of the criteria
by those actual for a particular market and moment, (2) variation of the membership
function according to the requirements of customers and the rates of criteria
acceptability, and (3) adjusting the weights of classes according to changes of priorities.
— facilitation of choosing the quality improving direction: the model allows a targeted
improvement of e-commerce system quality, an informed choice of development
strategy in selecting the method of the optimal or acceptable implementation and
development of the e-commerce system.

The proposed model is a tool for a flexible quality assessment, which takes into
account the different importance of the used criteria and defined priorities. The model
provides a possibility to automate the calculations of quality assessment. The automation
of calculations enforces the processing of large data arrays (including qualitative ones
expressed in a natural language) and facilitates quality assessment.

Employment of e-commerce systems’ quality assessment model

The proposed e-commerce systems’ quality assessment model was validated by
testing selected e-commerce systems. Since the respondents of the survey purchased
mainly leisure and household goods, it was decided to perform a testing of the market of
these products; six e-shops of computer electronics were selected. The factual data were
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collected and used in calculations according to the model’s criteria and algorithm
presented above.

The level of using the quality potential can be assessed by comparing the obtained
estimates with the best possible score. The ranking of e-commerce systems by quality
and identification of the strength and weak areas of each system can be conducted by
comparing the systems’ scores on different hierarchical levels. This possibility is of
especial importance for improving the quality, adoption of good practice from colleagues
(competitors), for comparison of achievements. Analysis of classification charts clearly
shows the results achieved by the assessed e-commerce systems, their differences,
positive and negative areas of each system, and allows to identify the priority areas for
quality improvement.

The way of quality assessment proposed in the dissertation was compared with
several alternative methods: the traditional (sharp) classification and summing of
accumulated points. In the sharp classification, the assessed object can be assigned only
to one class in which it is dislocated. The estimate of cumulated points is obtained by
summing up the points given to the assessed object, considering the weight of each
criteria defined by customers’ preferences.

Differences in the estimates of a fuzzy and a traditional classification can be seen
already at the low levels of hierarchy; toward the top of the assessment structure, these
differences become more considerable. The traditional classification ignores the
particularities of objects, which are in the boundary zones of classes, and unifies all the
objects located in one class by the same estimate. Thus, the ranking of the objects is
impossible in they are located in the same class. Such a method could be suitable for a
mass classification when high errors can be tolerated.

The method of summed points allows the ranking of objects, but a compensation
among different aspects’ estimates is impossible. The fluctuation of customers’ opinion
and of the acceptability of evaluated features is not taken into account. Such an
assessment is a mere statement of the obtained result, but it does not give a possibility to
trace the strengths and weaknesses and to define the direction and priorities of quality
improvement.

Thus, the assessment based on fuzzy logic allows to obtaining more precise
results with regard to the customer’s preferences. Such an assessment ensures the causal
traceability, which determines the priorities of quality improvement, the advance of
system’s elements, and the level of quality potential use. Therefore, the mentioned
features of the proposed method enable not only e-commerce systems’ quality
assessment by most important criteria, but also prediction of the consequences of
different quality-targeted actions and foreseeing the further optimal direction of quality
improvement. The analysis of classification charts shows the area that most requires
improving and the shortest way to a better result. The mentioned alternative assessment
methods do not provide such possibilities.

Conclusions

The performed analysis of e-commerce concepts, collected data, quality
assessment models and empirical an e-commerce systems’ quality research allow to
make the following conclusions:

1. A gap between the level of proposed e-services and the level expected by
customers is obvious. Such a conclusion is based on the analysis of available statistical
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data on e-commerce, which show differences between the rates of Lithuanian business
and customers’ involvement in e-commerce. The lower rate of customer involvement,
despite the increased level of competence, indicates that there is a need to find
appropriate methods of an efficient use of available technologies for strengthening the
business market position by satisfying the growing demands of consumers. It is therefore
important to identify the e-commerce systems’ quality assessment criteria and the
guidelines of their improvement, which would facilitate e-commerce development in
accordance with customers’ expectations and business potential.

2. Upon analyzing e-commerce notions provided in the literature and considering
the content and nature of e-commerce processes, the e-commerce system was defined in
this work as a complex through which the processes of goods and services ordering,
payment, delivery and post-purchase services are conducted, assuming that at least one
of them is carried out online.

3. The literature analysis has revealed that the main problematic points of e-
commerce are related to e-commerce system reliability (from the customer’s point of
view) and a proper functioning of the e-commerce system in the global market, which is
often dependent on the system’s adaptation to the target market (from the business point
of view).

3.1. In the scientific literature, a relationship between the quality of the website
and the trust gained can be observed. It is also recognized that commercial information is
perceived by a user as hardly reliable. Therefore, there is a need for a reliability indicator
approved by an independent third party which would earn the trust of the user. Such an
indicator could be an e-commerce conformity (certification) mark provided by a
certification body.

3.2. A comparison of the requirements brought forward by existing e-shop
certification marks has shown that in Europe there is no certification mark that would be
unified, familiar to users, and widely used by businesses. Thus, there is a need for such a
mark, which would be based on a unified strategy and harmonized requirements on the
European level. The mark certifying the e-commerce system’s security and compliance
with fair trade requirements certification will have a dual benefit for the e-commerce
system’s quality and perspectives: on the one hand, in the process of certification, a
company has a possibility to reveal the weaknesses of the system and to improve it; on
the other hand, the customers can easily navigate among e-shops and to ascertain the
reliability of the e-commerce system by clicking on the certification label.

3.3. The internet expands and covers more countries and social layers, thus the
recognition and appliance of cultural differences in e-commerce strategy becomes
indispensable for business success. Aiming to make an e-shop the appropriate tool of
communication and to use the potential of the global market in an efficient way, it is
necessary to define the target audience and to adapt the e-commerce system to the target
market considering its cultural and other particularities. The adaptation to the target
market (localization) has a considerable potential in the improvement of the e-commerce
system’s quality and efficiency, since the interactivity of an e-shop is conditioned by the
level of its cultural adaptation.

3.4. Analysis of the cultural dimensions that could impact the perception and
success of e-commerce on the markets of different cultures has revealed the main
cultural aspects important for e-commerce system’s localization, which are as follows:
the power distance dimension (shows the public recognition of power symbols and

27



hierarchy, the structure of relationships in society (reflects the orientation towards
collective or individual goals), the gender roles (reveals a separation or a fusion of
gender roles in society), uncertainty avoidance (shows the degree of uncertainty
acceptance in society), time perception (reflects the accepted time standards covering
punctuality, orientation to the short- or long-term business relations), and the
technological development (the level of technologies on the target market and public
readiness to adopt the new ones).

4. To identify the e-commerce system’s quality criteria, three sources of
information were used:

4.1. Analysis of the scientific literature and e-commerce practices have shown
that there is no commonly accepted model of e-commerce systems’ quality assessment.
The literature analysis was summarized by a list of e-commerce quality criteria arranged
by the mentioning frequency. The main groups of criteria to be applied to evaluate
e-commerce systems’ quality were identified as follows:

e most often mentioned are criteria related to e-shop content quality, technical
issues (especially the safety of transactions and private data), and usability
aspects;

e second most often mentioned are the factors of client relations, creation of
loyalty and customer-perceived quality aspects;

o the offline aspects of e-commerce are rarely discussed.

4.2. A reconnaissance survey of experts’ opinion allowed to elaborate and
supplement the set of criteria found in the literature by actual quality aspects: experts
highlighted the importance of e-offer content, the safety of transactions, the choice of
payment alternatives, the term and alternatives of delivery. The importance of client
relations after the payment stage, i. e. the necessity to ensure the long-term client
relations, was accentuated.

4.3. A customer survey revealed the most important aspects of e-commerce
(evaluated on a 9-point scale):

e at the stage of ordering, for customers important are: usability of navigation in the
e-shop (6.84), technical state (6.55), possibility to take a look at other customers’
reviews (6.47), the content and attractiveness of the e-offer (6.17), localization of
the e-shop (6.14), and online support (5.57);

o at the payment stage: the safety of the payment system (8.24), choice of payment
alternatives (7.65), and the clarity of the payment system (6.84);

o at the delivery stage: the term (7.74) and price (7.63) of delivery, online support
(6.86), the choice of delivery alternatives (6.83), terms of a possible delivery
delay (5.09);

e at post-purchase stage: term of warranty (6.77), the term of money returning
(6.72), the deadline of return policy (6.71), the term of complaint investigation
(6.38), and post-purchase client support (6.34).

4.4. A historical analysis of e-commerce requirements showed that with the
development of e-commerce they developed as well — from safety towards comfort.
Therefore, on the basis of the three mentioned resources, the most important quality
assessment criteria for e-commerce systems were selected and grouped into four
thematic groups:
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— criteria of sales organization quality: usability of e-shop navigation, technical
characteristics, content and localization of the e-offer, possibilities to socialize (client
support and reviews);

— criteria of payment organization quality: safety of the payment system, the
number of available payment alternatives, clarity of the payment system;

— criteria of delivery organization quality: the term of delivery, the price of
delivery, alternatives of delivery, and client support;

— criteria of post-purchase services organization: the term of warranty, the term of
money returning, the deadline for return policy, and client support.

5. As quality evaluation is a subjective concern often using abstract concepts,
there is a need to find an appropriate modelling logic to compile an e-commerce
systems’ quality assessment model. In case of such a complex object as e-commerce
systems, which are impacted by subjective assessments, there is a need to use not only
quantitative but also qualitative data. This can be implemented by using the principles of
fuzzy logic.

6. The classification of e-commerce systems by quality, based on fuzzy logic,
ensures an understandable interpretation of the quality model basic concepts and
improves the possibilities of quality refinement. Employing fuzzy logic it is possible to
model the subjectivity and fuzziness typical of human thinking and natural language.

7. The proposed e-commerce systems quality assessment model is based on the
principles of fuzzy logic, thematic grouping of criteria and hierarchic data organization
considering the nature of the used criteria, their relationships, importance and the
empirically defined acceptable ranges of variation. Such a model can be used not only in
the situation it was created for, but it can also be adapted in view of changes in the
structure of the parameters and the environment.

8. In this dissertation, there are empirically identified and presented: (1) the
parameters of the e-commerce systems’ quality model and its measurement, (2) the
weight of each quality class impacting the final result, (3) the functions of membership
in quality classes, and (4) the algorithm of final result calculation. The revealed
indicators, the description of their relations and reliability allow the researchers and
developers of e-commerce systems to adapt the model to a particular situation by
correcting the indicator values according to the actual data of the case under analysis.

9. The model presented in this dissertation is designed for the assessment and
refinement of e-commerce systems’ quality. However, it can be also used for objects’
ranking by quality, benchmarking, making a choice among several alternative objects.
The flexibility of the model allows its development in view of the objects’ specifics,
changes in business environment, IT progress, the growing needs and expectations of
users. Moreover, the proposed e-commerce systems quality assessment model can be
used as a basis for compiling quality assessment models for analogous objects.

10. It can be concluded that the principles of fuzzy logic make e-commerce
systems quality assessment advantageous in comparison with conventional
classifications and the method of summed points. The mentioned advantages are
demonstrated by (1) flexibility, (2) control of sensibility to data modifications, (3)
adaptation to the market requirements, (4) approximation and interpretation of the
results.

11. E-commerce systems are dynamic objects; therefore, their quality assessment
cannot be a single action. It must be of a continued character and show how e-commerce
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systems are developing, adapting to market changes, as well as demonstrate their ability
to maintain stable results.

12. The proposed quality assessment model allows not only to judge about the
quality of an e-commerce system depending on the actual criteria and to rate the systems
by quality, but also to foresee the strategy of the further development of the e-commerce
system. It turns to be possible due to causal traceability, which allows estimating the
advance of separate system’s elements, the rate of using the quality potential, and
priorities for quality refinement.

13. The particularities of fuzzy classification (on which the calculations in the
model are based) provide a basis for predicting the consequences of quality refinement
actions and choosing the optimal quality refinement direction in each particular case.
This allows to improve the abilities of quality assessment and refinement.

14. The following directions of further investigations in the field of e-commerce
systems quality can be offered to the interested researchers:

— to identify the particular underlying criteria of e-commerce system’s quality in
different trade areas;

— to investigate the differences in users’ requirements to e-commerce systems in
different countries;

— to elaborate the methodology of a balanced e-commerce system’s quality
improvement.

15. The recommendations for business actors solicitous of improving the quality
of the e-commerce system they use can be conveyed as follows:

— to identify the requirements of the target market, the ranges of their tolerance,
and cultural particularities;

— to specify (if necessary) the indicators of the model presented in this dissertation
according to actual requirements of the target market;

— to evaluate the quality level attained by the employed e-commerce system, as
well as the compliance with requirements of the target market; to identify the strengths
and weaknesses of the system;

— to consider the importance of elements (which require improvement) in
projecting the directions of quality refinement; it is advisable to give the priority to
elements of a greater importance.

List of references

1. Augey, D. (2006) Economie des blogs. Reseaux. Autopublication Nr. 137, Lavoisier:
2006. p. 135-146. ISBN2-7462-1573-x, ISSN 0751-7971.

2. Baumgartner, V. J. (2003) A Practical Set of Cultural Dimensions for Global User-
Interface Analysis and Design. Fachhochschulstudiengang Informations-Design. — 76 p.
Accesible online (06-12-2008): <http://www.mavas.at/val/downloads/ValBaumgartner
PracticalSetOfCulturalDimensions.pdf>

3. Cassidy, Ch. M., Chae, B. (2006) Consumer information use and misuse in electronic
business: an alternative to privacy regulation. Information system management, Vol. 23,
Nr. 3, Auerbach Publications. p. 75-87. ISSN 1058-0530.

4.Enzo, R. (2005) Vendre sur le Net. IB com: informatique, bureaucratique,
communication Nr. 369. 2005/10. p. 40—41. ISSN 1424-6309.

5. European Commission. (1997) Awareness creation activities in electronic commerce
for SME’s. DGIII: 1997. —102 p. ISBN 92-828-1972-8.

30



6. Eurostat duomeny bazé. (2009) Accesible online (12-06-2009):
<http://epp.eurostat.ec.curopa.cu>

7. Griniajev, S./I'punsies, C. (2001) Heuerkas oruka B cucTeMax yrnpasBJiIeHHS.
Komnsroreppa Ne38 (2001). Accesible online (12-01-2010):
<http://offline.computerra.ru/2001/415/13052>.

8. Guc, A. K./T'yn, A. K. (2003) MaTtemaTrdeckas JTIOTUKa M TEOPHS aTOPUTMOB. OMCK:
u3natensctBo «Hacnenuey». — 108 p. ISBN 5823901267. UDK 53:630.11.

9. Internet World Stats, 2009. Accesible online (12-06-2009):
<http://www.internetworldstats.com>

10. Isaac, H., Volle, P. (2008) E-commerce: de la stratégie a la mise en oeuvre
opérationnelle. Pearson education France. — 342 p. ISBN: 978-2744072796.

11. Ives B., Olson M. H., Baroudi J. J. (1983) The measurement of user information
satisfaction. Communications of the ACM, 26(10), p.785-793.

12. Jin, B., Park, J.Y. (2006). The moderating effect of online purchase experience on
the assessment of online store attributes and the subsequent impact on market response
outcomes. Advances in Consumer Research, 33, p. 203-211.

13. Huang, C. C., Fan, Y. N, Tseng, T. L., Lee, C. H., Chuang, H. F. A hybrid data
mining approach to quality assurance of manufacturing process. IEEE International
Conference on Fuzzy Systems, 2008: FUZZ-IEEE 2008. p. 818-825. ISSN: 1098-7584
DOI: 10.1109/FUZZY.2008.4630465.

14. Knoppers, J. (2000) Making Standards Work in Electronic Commerce and among
Jurisdictions: IT-enablement of Data Element-based Standards. Open Forum on
Metadata Registries, Santa Fe, NM (USA), 19 January, 2000. — 22 p.

15. Liao, C., Palvia, P., Lin, H.N. (2006). The roles of habit and web site quality in
e-commerce. International Journal of Information Management, 26, p. 469—483.

16. Lin, H.F. (2007). The impact of website quality dimensions on customer satisfaction
in the B2C E commerce context. Total Quality Management, 18(4), p. 363-378.

17. Marcus, A. (2004) A Practical Set of Culture Dimensions for Global User-Interface
Development. Accesible online (20-01-2008):
<http://www.lisa.org/fileadmin/filestore/wp/cdgwd amanda.pdf>—18 p.

18. Marcus, A., Gould, E. W. (2001) Cultural Dimensions and Global Web Design:
What? So What? Now What? —31 p. Accesible online (20-01-2008):
<http://www.amanda.com/resources/hfweb2000/AMA_CultDim.pdf>

19. Nielsen, J. (1999) Why People Shop on the Web. Accesible online (19-07-2009):
<http://www.useit.com/alertbox/990207.html>

20. Pavic, S., Koh, S.C.L., Simpson, M., Padmore, J. (2007), “Could e-business create a
competitive advantage in UK SMEs?”, Benchmarking:An International Journal, Vol. 14,
No 3, pp. 320-351.

21. Pavlou, P. A. (2003) Consumer acceptance of electronic commerce: Integrating trust
and risk with the technology acceptance model. International Journal of Electronic
Commerce, 7(3), p. 101-134.

22. Pleckaitis, R. (2006) Logikos pagrindai. Vilnius: Tyto alba. — 435 p. ISBN
9986163226.

31



23. Puente, J., Pino, R., Priore, P., Fuente, D. (2001) A decision support system for
applying failure mode and effects analysis, International Journal of Quality & Reliability
Management, Vol. 19(2), p. 137-150.

24. Rolland, S. (2003) Impact de I'utilisation d’internet sur la qualité percue et la
satisfaction du consommateur. These pour I'obtention du titre de Docteur dés Sciences de
Gestion. Université Paris IX Dauphine. — 350 p.

25. Schubert, P. (2006) The E-Business Framework. University of Applied Sciences
Northwestern Switzerland. — 33 p.

26. Schwartz, S. H. (1994) Are there universal aspects in the content and structure of
values? Journal of Social Issues, 50, p. 19-45.

27. Setnes, M., Babuska, R., Verbruggen, H. B. (1998) Transparent fuzzy modelling. Int.
J. Human-Computer Studies, Vol. 49, p. 159-179, Article No. hc980197.

28. Sevastjanov, P. V., Rog, P. (2003) Fuzzy modeling of manufacturing and logistic
systems. Mathematics and Computers in Simulation, Vol. 63(6), p. 569-585.
ISSN:0378-4754

29. Shin, Y.Y., Fang, K. (2006). Effects of network quality attributes on customer
adoption intentions of Internet banking. Total Quality Management, 17(1), p. 61-77.

30. Singh, N., Zhao, H., Hu, X. (2003) Cultural Adaptation on the Web: A Study of
American Companies Domestic and Chinese Websites. Journal of Global Information
Management, Vol. 11(3), p. 63—80.

31. Singh, N., Zhao, H., Hu, X. (2005) Analyzing the Cultural Content of Web Sites: A
Cross-National Comparision of China, India, Japan, and US. International Marketing
Review, Vol. 22(2), p. 129-146.

32. So, S. S., Cha, S. D., Kwon, Y. R. (2002) Empirical assessment on a fuzzy logic-
based software quality prediction model, Fuzzy Sets and Systems, Vol. 172, p. 199-208.

33. Sodziuté, L., Studzius, V. (2003) Elektroniné komercija: prielaidos, struktiira ir
procesai. — Vilnius: Petro ofsetas. — 168 p.

34. Verkuilen, J. (2005) Assigning Membership in a Fuzzy Set Analysis. Sociological
Methods Research, Vol. 33(4), p. 462—496. DOI: 10.1177/0049124105274498.

35. Wang, Y. D., Emurian, H. H. (2005). An overview of online trust: Concepts,
elements, and implication. Computers in Human Behavior, 21, p. 105-125.

36. Werro N., Meier, A., Mezger, Ch., Schindler, G. (2005) Concept and
Implementation of a Fuzzy Classification Query Language, Proceedings of the
International Conference on Data Mining, DMIN'0S, World Congress in Applied
Computing, Las Vegas, USA, June 2005. ISBN 1-932415-793.

37. Werro, N., Stormer H., Meier, A. (2006) A Hierarchical Fuzzy Classification of
Online Customers. Accepted at the IEEE International Conference on e-Business
Engineering, ICEBE 2006, Shanghai, China, October 2006.

38. Wirtz, B.W., Lihotzky, N. (2003). Customer retention management in the B2C
electronic business. Long Range Planning, 36, p. 517-532.

39. Zadeh L. A. (1965) Fuzzy Sets. Information and control, Vol. 8, p. 338-353.
Accesible  online  (2008-05-10):  <http://www-bisc.cs.berkeley.edu/zadeh/papers/
Fuzzy%?20Sets-1965.pdf>

32



40. Zadeh, L. A. (2006) Generalized theory of uncertainty (GTU) — principal concepts
and ideas. Computational Statistics & Data Analysis, Vol. 51, p. 15-46.
doi:10.1016/j.csda.2006.04.029.

List of published works and scientific presentations on the topic of the dissertation

The results of scientific research were presented at international and national
scientific conferences, published in conference proceedings and in recognized scientific
journals.

The main propositions of dissertation are presented in 18 scientific
publications:

In the scientific periodical publications included ISI Master List:
1. Guseva, N. Fuzzy classification in the assessment of e-commerce systems’ quality.
Transformations in business and economics. 2008, Vol. 7, No. 3, suppl. C., p. 193-206.
ISSN 1648-4460.

In the reviewed scientific periodical publications included in other international
data bases:

1. Ruzevicius, J., Guseva, N. Interneto svetainiy kokybés vertinimo ypatumai
[Peculiarities of web site quality assessment]. Ekonomika, Nr. 75, 2006, p. 77-90. ISSN
1392-1258.

2. Ruzevicius, J., Guseva, N. Interneto svetainiy kokybés vertinimo ypatumai
[Peculiarities of web site quality assessment]. Informacijos mokslai, Nr. 39, 2006, p. 64—
81. ISSN 1392-0561.

3. Guseva, N., RuzeviCius J. Sertifikavimo zenklas kaip elektroninés komercijos
kokybeés ir patikimumo indikatorius [The certification label as an indication of
e-commerce quality and credibility]. Verslo ir teisés aktualijos (2009, t. 4) / Current
Issues of Business and Law (2009, Vol. 4), p. 55-71. ISSN 1822-9530.

4. Guseva, N. Elektroninés komercijos kokybés kriteriju identifikavimas ir analizé
[Identification and analysis of the electronic commerce quality criteria]. Verslas: teorija
ir praktika [Business: theory and practice]. 2010, t. 11, Nr. 2, p. 96-106. ISSN 1648-
0627.

5. Guseva, N. Customer-Acceptable Variation of E-Commerce Quality
Characteristics. Journal of Business Management, 2010, No 3. p. 140-146. ISSN 1691-
5348.

In other reviewed scientific periodical publications:
1. Ruzevicius, J., Guseva, N. Models for Web Applications Quality Assessment.
Commodities and Markets. 2007, No. 2, p. 27-40. UDC 004.738.5:658.

In the conference proceedings:

1. Guseva, N., RuZevicius, J. Interneto produkty kokybé ir jos vertinimo modeliai
[Quality of internet products and models of its assessment]. Siuolaikiniai kokybés
vadybos poky¢iai: respublikinés kokybés vadybos konferencijos medziaga [Nowadays
changes in quality management: proceedings of the republican quality management
conference], the 6™ of December 2007. Kaunas (Lithuania): Technologija, 2007. [CD] -7
p. ISBN 978-9955-253945.

2. Guseva, N. Assessment of the E-Commerce Systems’ Quality. International
Scientific  Conference  “International Business Development:  Globalization,

33



Opportunities, Challenges”, Collection of articles, 15-16 of May 2008. Vilnius:
Publishing House TEV, 2008. p. 15-22. ISBN 978-9955-87-906-0.

3. Guseva, N. Interneto svetainiy adaptavimas kultiirai kaip kokybés gerinimo biidas
[Website adaptation to the culture as a method of quality improvement]. Tarptautinés
konferencijos ,,Ekonomika ir vadyba“ leidinys [Proceedings of International conference
“Economics and Management”], 2009, Vol. 14. p. 1060-1069. [CD], ISSN 1822-6515.

4. Guseva, N. Website Quality Improvement through its Localization. IACCM
Online Conference Proceedings June 09, — 8 p. IACCM Conference on Cross-Cultural
Competence and Management: Knowledge Migration, Communication and Value
Change. Vienna (Austria).

5. Guseva, N. The Analysis of E-Commerce Systems Quality Criteria Found in the
Scientific Literature. Proceedings of the 50™ Riga Technical University Scientific
Conference on Economics and Entrepreneurship (SCEE’2009), Riga (Latvia), [CD]
p. 89-98. ISBN 978-9984-32-137-8.

6. Guseva, N. E-Commerce Systems’ Quality Criteria: Customer Approach. EBES
2010 Conference, May 26-28, 2010 Istanbul, Turkey: EBES 2010 Conference
Proceedings [CD] —7 p. ISBN 978-6056-10-690-3.

7. Guseva, N. Triple approach to the e-commerce quality criteria. International
Conference “The global challenges for economic theory and practice in Central and
Eastern European countries”: conference proceedings, p. 73-80. Vilnius. ISBN 978-
9955-33-594-8.

In the conference abstract books:

1. Guseva, N., Ruzevicius, J. Interneto produkty kokybé ir jos vertinimo modeliai.
[Quality of internet products and models of its assessment]. Siuolaikiniai kokybés
vadybos pokyciai: respublikinés kokybés vadybos konferencijos medziaga [Nowadays
changes in quality management: proceedings of the republican quality management
conference], the 6™ of December 2007. Kaunas (Lithuania): Technologija, 2007, p. 9-10.

2. Guseva, N. Interneto svetainiy adaptavimas kulttrai kaip kokybés gerinimo buidas
[Website adaptation to the culture as a method of quality improvement]. Ekonomika ir
vadyba — 2009 santrauky rinkinys [Economics and management — abstract book 2009],
KTU: Technologija. p. 184-185. ISBN 978-9955-25-662-5.

3. Guseva, N. The Analysis of E-Commerce Systems Quality Criteria Found in the
Scientific Literature. Proceedings of the 50" Riga Technical University Scientific
Conference on Economics and Entrepreneurship (SCEE’2009), p. 25-26. ISBN 978-
9984-32-137-8.

4. Guseva, N. E-Commerce Systems’ Quality Criteria: Customer Approach. EBES
2010 Conference, May 2628, 2010 Istanbul, Turkey: Program and Abstract Book. p.
28-29. ISBN 978-6056-106903.

The results of research were presented on these international conferences:

1. Guseva, N. Assessment of the E-Commerce Systems’ Quality. — International
Scientific ~ Conference  “International Business Development:  Globalization,
Opportunities, Challenges”, 15-16 of May 2008, Vilnius (Lithuania).

2. Guseva, N. Interneto svetainiy adaptavimas kulttrai kaip kokybés gerinimo biuidas
[Website adaptation to the culture as a method of quality improvement]. — International
conference “Economics and Management” (ICEM), 23-24 of April 2009, Kaunas
(Lithuania).

34



3. Guseva, N. Website Quality Improvement through its Localization. — IACCM
Conference on Cross-Cultural Competence and Management: Knowledge Migration,
Communication and Value Change, 24-26 of June 2009, Vienna (Austria) — presentation
and poster.

4. Guseva, N. The Analysis of E-Commerce Systems Quality Criteria Found in the
Scientific Literature. — 50" Riga Technical University Conference SCEE’2009
“Scientific Conference on Economics and Entrepreneurship”, 15-16 of October 2009,
Riga (Latvia).

5. Guseva, N.  Customer-Acceptable  Variation of E-Commerce Quality
Characteristics. — 3™ International Scientific Conference on Business competitiveness in
local and foreign markets: challenges and experiences, BA School of Business and
Finance, 29-30 of April 2010, Riga (Latvia).

6. Guseva, N. E-Commerce Systems’ Quality Criteria: Customer Approach. — EBES
2010 Conference, 26-28 of May 2010, Istanbul (Turkey).

7. Guseva, N. Triple approach to the e-commerce quality criteria. — International
Conference “The global challenges for economic theory and practice in Central and
Eastern European countries”, 16-17 of September 2010, Vilnius (Lithuania).

8. Guseva, N. Elektroninés komercijos sistemy kokybés vertinimo modelio
formavimo logika [Logic of e-commerce systems’ quality assessment model’s
formation]. — International conference “Business, management and education 20107, 18
of November 2010, Vilnius (Lithuania).

The results of research were presented on these national conferences:

1. Guseva, N., Ruzevicius, J. Interneto produkty kokybé ir jos vertinimo modeliai
[Quality of internet products and models of its assessment]. — Respublikiné kokybés
vadybos konferencija ,,Siuolaikiniai kokybés vadybos pokyé¢iai“ [Republican quality
management conference “Nowadays changes in quality management”], the 6™ of
December 2007, Kaunas (Lithuania).

2. Guseva, N. Elektroninés komercijos kokybés kriterijy identifikavimas ir analizé
[Identification and analysis of e-commerce quality criteria]. — Nacionaliné konferencija
,Verslas, vadyba ir studijos ‘2009* [National conference “Business, Management and
studies ‘2009”], 19 of November 2009, Vilnius (Lithuania).

About the author

Born on 7 April 1982, Vilnius (Lithuania).

2000-2004: Bachelor of Business Administration and Management, Vilnius University.
2003: Erasmus student at the Paris XII University (France), the course of International
Markets (Licence “Marchés Internationaux’).

2004-2006: Master of Quality Management (cum laude), Vilnius University.

2005: Internship at European Summer University on “Innovation and Business
Intelligence” in Cherbourg (France).

2006: Fellowship at the University of Fribourg (Switzerland), development of the
website quality assessment technique and introduction in fuzzy logic.

2007-2011: Doctoral studies at the Vilnius University, Social Sciences: Management
and Administration. In 2009 and 2010 honoured in the competition of scientific
achievements of the Faculty of Economics (respectively the 1% and 2™ place among
lecturers and doctoral students).

35



REZIUME

Temos aktualumas

Verslo specialistai pripaZista, kad internetas tampa galinga skatinamaja
ekonomikos jéga. Jau 2005 metais interneto vartotojy skaifius vir§ijo viena milijarda
(Augey, 2006), 2010 metais — priart¢jo prie dvieju milijardy ribos (pagal
InternetWorldStats.com — 1,971 milijardo). JAV Komercijos departamento ir Forrester
Research kompanijos duomenimis, vartotojy iSlaidy elektroninés komercijos (toliau —
el. komercija) mazmeninéje prekyboje tendencijos rodo sparty augima. Didéja
el. komercijos svarba kiekvienos Salies ekonomikai. Plintant interneto naudojimui
atsirado ir nauja erdve, kurioje verslo atstovai gali konkuruoti, atsirado naujas kanalas,
kuriuo jie gali sitlyti, pirkti ir parduoti prekes ir paslaugas, t. y. atsirado elektroniné
rinka, kuri daro vis didesn¢ itaka ekonomikai. 1997 metais Europos Komisija pabrézé,
kad greitas el. komercijos idiegimas yra neatidéliotinas i$Stkis Europos verslui,
pramonei ir vyriausybei, nes el. komercija leidzia jgyvendinti Zemy kainy prekyba,
nepaisant nacionaliniy ir regioniniy sieny (European Commission, 1997). Dauguma
Europos Saliy priémé tq i8Stk i8 jy ir Lietuva.

Lietuva yra atvira visuomené, imli ir veikiama pasaulio procesy, susijusiy su ziniy
ekonomikos bei elektroninio verslo (toliau — el. verslas) plétra. Siekiant padidinti
Lietuvos verslo konkurencinguma ir iSplésti verslo geografines ribas, ypatinga démesj
skirti reikéty el. verslui, ypa¢ jo sudedamajai daliai — el. komercijai. Informacinés
technologijos, i§ ju — el. komercijos sistemos, padeda sumazinti atstumo veiksnio itaka,
optimizuoti keitimasi informacija, tampa nepakeic¢iamu verslo jrankiu.

El. komercijos sistemos, kaip interneto sprendimas, yra specifinés ir gana sparciai
besivystancios, todél sudétinga rasti tinkama ir operatyviai pritaikoma rinkos pokyciams
sistemos veiksmingumo ir kokybés vertinimo bitida. Kalbama biitent apie el. komercijos
sistemy kokybés vertinima, nes naudojamos sistemos kokybé lemia konkurencines
verslo objekto savybes rinkoje, platesnéje negu vidaus rinka, vadinasi, galinCioje daryti
reik§minga jtaka ekonomikai ir prisidéti prie jos augimo.

Moksliné problema

Atlikus el. komercijos ir kokybés vadybos moksliniy publikacijy analizg
specializuotuose leidiniuose ir internete, pazymétina, kad néra bendros nuomonés, kas
sudaro el. komercijos sistemos turinj ir kaip parinkti el. komercijos sistemos kokybés
vertinimo biida. Remiantis bendrosios kokybés vadybos teorija reikéty apibrézti §i
objekta ir parengti tinkamas tyrimo metodikas. Kuriant tyrimo metodikas atsizvelgtina |
el. komercijos sistemos ypatumus ir pazinimo lygj.

Dabartiniu metu, kai pazangios technologijos versle naudojamos vis placiau ir
didé¢ja el. komercijos sistemy paklausa, tai, kad néra Sio objekto aiSkaus apibrézimo ir
kokybés vertinimo metodiky, gali biiti traktuojamas kaip svarbi problema.

El. komercijos sistemy kokybés vertinimas svarbus verslo subjektams:

* el. komercijos sistemos kiiréjui, nes nuo jo sukurto produkto kokybés priklauso
jo verslo perspektyvos;

* el. komercijos sistemos uzsakovui, nes el. komercijos sistema yra jo veiklos
marketingo instrumentas, nuo kurio kokybés priklauso jo panaudojimo efektyvumas,
imongs jvaizdis, investicijy graza;

* galutiniam vartotojui, nes nuo naudojamos el. komercijos sistemos kokybés
priklauso apsipirkimo internetu s¢kme.
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Siame darbe analizuojama problema apibréZiama taip: literatiiros el. komercijos
sistemy kokybés vertinimo tematika trikumas neleidzia suvokti ir apibendrinti $io
objekto struktiiros ir kokybés vertinimo budy bei kriterijy, todél batina apibrézti el.
komercijos sistemy turinj ir parengti Sio objekto kokybés vertinimo metodika, pritaikyta
dinamiSkiems procesams interneto sprendimy rinkoje.

Darbo objektas — el. komercijos sistemy kokybé.

Darbo tikslas — konsoliduoti el. komercijos sistemy teorinius aspektus ir kokybés
vertinimo  kriterijus bei sukurti dinamiSkiems rinkos pokycCiams pritaikoma el.
komercijos sistemy kokybés vertinimo model;.

Darbo uzdaviniai:

1. ISnagrinéjus moksling literatiira, pateikti kokybei vertinti tinkama el.
komercijos sistemos samprata.

2. ISanalizuoti esamus interneto sprendimy kokybés vertinimo modelius.

3. Nustatyti el. komercijos sistemos kokybés rodiklius pasitelkiant:

3.1. literattiros analizg;
3.2. el. komercijos eksperty nuomoniy analizg;
3.3. el. komercijos vartotojy nuomoniy analizg.

4. Suformuoti el. komercijos sistemy kokybés vertinimo model;.

5. Pritaikyti parengta el. komercijos sistemy kokybés vertinimo modeli ir ivertinti
ji palyginus su alternatyviais vertinimo budais.

Tyrimo metodika

Darbe tyrimo objektas nagrinéjamas i§ keleto perspektyvy. Pagrindiniai
naudojami tyrimo metodai — mokslinés literatiiros apZvalga ir sisteminé analiz¢, mokslo
darby ir praktiky, aprasSanciy el. komercijos vertinimo modelius ir kriterijus, koncepciné
turinio analizé, apklausa ir testavimas pirminiams duomenims rinkti, rezultaty
palyginimas, modeliuojant remiamasi grupavimo, rangavimo ir klasifikavimo metodais.
Tyrimo duomenys statistiSskai apdoroti taikant statistiniy skaifiavimy programas
(StatGraphics, SPSS), Microsoft Office Excel 2003 programa. Duomeny analizei
naudojami aprasomosios statistikos metodai (rodikliy vidutiniy reik§miy vertinimas,
koreliaciné analizé, duomeny sklaidos analiz¢).

Apzvelgus moksling literatiira buvo atrinkti teoriniai ir empiriniai mokslininky
darbai, susijg su el. komercijos kokybe ir jos vertinimo kriterijais. Remiantis literatiiros
analize darbe pateikiama el. komercijos sistemos teoriné interpretacija, pagrista el.
komercijos procesais. Atlikus mokslo darby koncepcing turinio analizg, buvo atrinkti el.
komercijos aspektai, kurie autoriy buvo paminéti kaip kokybés savybés. Tokios kokybés
savybés buvo ranguotos pagal mingjimo darbuose daznuma. Gautas sarasas leido
identifikuoti svarbiausius el. komercijos ypatumus, kurie galéty biiti naudojami kaip el.
komercijos sistemy kokybés kriterijai.

Siekiant iSgryninti ir papildyti gauta saraSa aktualiais kriterijais, atliktas
7valgomasis eksperty nuomonés tyrimas. Sis tyrimas parodé, kad literatiiroje iskirti
kriterijai yra aktualils, bet ju nepakanka. Nagrin¢jamuy kokybes kriteriju saraSas buvo
papildytas eksperty nurodytais pristatymo ir aptarnavimo po pardavimo vertinimo
kriterijais.

Atlikus vartotoju apklausa, paaiSkéjo el. pirkéjams svarbios el. komercijos
savybés ir juy priimtinos svyravimo ribos. El. komercijos sistemy kokybés vertinimo
kriterijai buvo atrinkti palyginus literatiiroje, eksperty ir vartotojy pabréziamus kokybés
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aspektus. Jais remiantis buvo suformuotas el. komercijos sistemy kokybés vertinimo

modelis. Modelio veiksnumui patikrinti atliktas SeSiy el. komercijos sistemy testavimas.
Ginami teiginiai

* El. komercijos sistema apibréziama kaip sudétingas produktas, kurio pagalba vykdomi

prekiy (paslaugy) uzsakymo, ju apmokéjimo, pristatymo bei aptarnavimo po pardavimo

procesai, kuriy nors vienas vyksta elektroninéje erdvéje.

* Remiantis literatiiros analize, eksperty ir vartotoju nuomoniy tyrimais atrinkti

svarbiausi el. komercijos sistemos kokybés vertinimo kriterijai, sugrupuoti | keturias

temines grupes:

o pardavimo organizavimo kokybés vertinimo kriterijai: el. parduotuvés narSymo
struktiiros patogumas, techniné kokybe, el. pasiiilymo turinys ir lokalizacija,
bendravimo galimybés;

o mokéjimo organizavimo kokybés vertinimo kriterijai: mokéjimo sistemos
saugumas, sitilomy mokéjimo alternatyvy skaicius, mokeéjimo sistemos aiSkumas;

o pristatymo organizavimo kokybés vertinimo kriterijai: pristatymo trukmé,
pristatymo kaina, pristatymo biidai, tiesioginé pagalba klientui pristatymo metu;

o aptarnavimo po pardavimo kokybés vertinimo kriterijai: garantijos trukmé, pinigy
grazinimo trukmé, taip pat periodas, per kuri galima grazinti prekg, ir pagalba
klientui po pardavimo.

* Suformuota automatizuojama lankstaus kokybés vertinimo priemoné — el. komercijos
sistemy kokybés vertinimo modelis, pagristas netiksliosios klasifikacijos principais,
teminiu kriterijy grupavimu ir hierarchiniu duomeny organizavimu atsizvelgiant i
naudojamy kriterijy prigimtj, rySius, svarbg ir priimtinas juy svyravimo ribas. Sukurtas
modelis apibtidinamas tokiomis savybémis: lankstumas, galimybé naudoti natiiralia
kalba iSreikStus vertinimus, rezultaty palyginamumas, interpretavimo skaidrumas,
kokybés tobulinimo kryp¢iy identifikavimo palengvinimas.

* Netiksliosios logikos principai el. komercijos sistemy kokybei vertinti teikia pranasumy
darbe nagrinéty alternatyviy vertinimo budy atzvilgiu. Pranasumai pasireiskia jautrumo
duomeny pokyciams kontrolés, pritaikymo rinkos reikalavimams, rezultaty
aproksimacijos realybei ir interpretavimo aspektais.

Mokslinis naujumas, teoriné ir praktiné reikSme

Lietuvoje el. komercijos sistemy kokybés vertinimo budai teoriniu pozitiriu néra
istirti, todél stokojama atitinkamy teoriniy nuostaty ir metodiky, kuriomis remiantis biity
galima nagrinéti juos atsizvelgiant | technologijy vystymasi ir didéjancius vartotojy
poreikius. Uzsienyje teorinis el. komercijos sistemy kokybés tyrimas atlieckamas tik tiek,
kiek jis gali biiti naudingas praktiskai. [zvalgls verslininkai siekia iSnaudoti visas
pazangiy technologijy ir interneto teikiamas galimybes, tode¢l, norédami iSplésti savo
verslo reklamavimo, klienty informavimo ir pardavimy kanalus, jie nusprendzia kurti
interneto svetaing arba elektroning parduotuve (toliau — el. parduotuvé). Taciau dauguma
uzsakovy kreipdamiesi i el. komercijos sistemy kiirimo jmong tiksliai neisivaizduoja, i§
ko susideda ju uzsakoma sistema, ka bitent jie yra pasirengg pirkti ir kaip jvertinti ju
nupirkto (ir galbiit jau naudojamo) virtualaus produkto kokybe, kaip numatyti to
produkto evoliucija tobuléjant technologijoms.

El. komercijos sistemos, palyginti su tradicinémis deSimtmecius naudojamomis
pardavimy sistemomis, pasizymi specifiniais ypatumais ir spartesne raida, todél
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sudétinga rasti tiksly, bet lanksty ir operatyviai pritaikoma besikeicianciai realybei,
sistemos veiksmingumo ir kokybés vertinimo buida.

Praktikoje el. komercijos sistemy vertinimai yra dvejopi: pagristi tik atitiktimi
specifikacijai arba tik subjektyvia vartotojy nuomone. Taciau dar néra sukurta (paskelbto
literatliroje ar naudojamo praktikoje) lankstaus kokybés vertinimo modelio, kuris
sujungty objektyvius ir subjektyvius vertinimus taip, kad biity galima palyginti ivairiy
objekty kokybés vertinimus. Tokio kokybés vertinimo modelio formavimas
atskleidziamas disertacijoje, nagriné¢jant sistema el. komercijai igyvendinti reikalingy
procesy aspektu.

Darbo praktiné reik§mé: suformuotas el. komercijos sistemy kokybés vertinimo
modelis, vertinimo kriterijy sistema ir galutinio kokybés rodiklio skai¢iavimo algoritmas,
kurie leidzia:

« lanksciai vertinti el. komercijos sistemos kokybe;

* lyginti tam tikrus el. komercijos sistemos kokybés rodiklius;

« ranguoti el. komercijos sistemas pagal kokybe;

« identifikuoti kokybés tobulinimo sritis ir prioritetines kryptis.

Toks el. komercijos sistemos kokybés vertinimas yra aktualus:

* paciam el. komercijos sistemy kiiréjui (vertinant savo sukurtas sistemas: kuri
labiau atitinka uzsakovo prioritetus, kur silpnumai ir privalumai);

* pirkéjui pasirenkant el. komercijos sistema (palyginant keleta jam sitlomy arba
jam patikusiy sistemy);

« verslo dalyviams pasirenkant tiekéja internetu ir vykdant sugretinima;

« treCiajai Saliai (nesaliSkai ranguojant el. komercijos sistemas pagal kokybg).

Disertacijos struktiira ir apimtis

Disertacija susideda i§ lenteliy ir paveiksly sarasy, ivado, triju skyriy, iSvaduy,
literatiiros saraso bei priedy. Darbo apimtis 227 puslapiai (be priedy), 28 lentelés, 64
paveikslai, 147 literatiros Saltiniai, 18 priedy.

El komercijos sistemy kokybés vertinimo modelis

Formuojant el. komercijos sistemy kokybés vertinimo modelj vertinimui atrinkti
kriterijai buvo sugrupuoti | giminingas vertinimo grupes. Ju pagrindy apskaiciuoti
rodikliai buvo suskirstyti | vertinimo sekcijas — taip hierarchiskai formuojant vertinimo
modelj. Toks teminis suskirstymas palengvina remiantis modeliu gauty rezultaty
interpretavima. 1 pav. pavaizduoti pirminiy duomeny ir juy pagrindu apskaiciuoty
rodikliy sarysiai ir iSsidéstymas modelio hierarchijos lygiuose.

Modelyje kokybés vertinimas atlickamas judant nuo apatiniy strukttiros sluoksniy
(pirminiy duomeny) link virSutinio, o el. komercijos sistemos tobulintiny sriciy
identifikavimas — nuo virSaus { apacia detalizuojant konkrecias problemines sritis. Tokia
vertinimo struktiira palengvina kokybés analitiko ir el. komercijos sistemos vystytojo
darba bei suteikia vertinimui lankstumo numatant bendresniy koncepcijy atskleidima
remiantis vertinimo momentu aktualiais faktiniais rodikliais. Toks modelis gali biti
naudojamas ne tik konkreciai situacijai, kuriai buvo sukurtas, bet ir adaptuojamas
keiciantis struktiiros parametrams ar veikimo salygoms.

Sitloma el. komercijos sistemy kokybés vertinimo modelj apibiidina tokios
savybés:
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— Vertinimo kriterijy aktualumo iSlaikymas: suteikia galimybg vertinti
el. komercijos sistemos kokybe pagal pasirinktus kriterijus, atitinkancius Siuolaikinius
vartotojo poreikius, ir atsizvelgus i el. komercijos vystytojo nustatytus prioritetus.

Kokybes tobulinimas
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1 pav. El. komercijos sistemy kokybés vertinimo modelis (sudaryta autorés)
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— Vertinimas parodo kokybés potencialo panaudojima: kokybés vertinimo iSraiska
— koeficientas. Jis parodo individualy objekto kokybés vertinima vertinamy objekty
grupéje arba lyginant su siektinu objektu, visiSkai panaudojanciu kokybés potenciala.
Taip pat nagrin¢jant hierarchiniy skaiciavimy rezultatus identifikuojamos vertinamos
el. komercijos sistemos stiprybés ir silpnybés.

— Rezultaty palyginamumas: uztikrinamas rezultaty palyginamumas, nes ivairiy
el. komercijos sistemy kokybés vertinimas atilickamas pagal tuos pacius kriterijus,
remiantis ta pacia skai¢iavimy logika. Taip pat svarbus yra to paties vertinamo objekto
rezultaty palyginamumas laiko perspektyvoje. Modelis leidzia klasifikavimo matricose
stebéti objekty kokybés evoliucija (degradacija) laiko pozitiriu, lyginant to paties objekto
skirtingy laikotarpiy rezultatus.

— Objektyvumas: hierarchinis ir teminis duomeny ir rodikliy organizavimas ir
kokybes koeficiento apskaifiavimo budas mazina subjektyvumo jtaka rezultatui.

— Galimybé naudoti nattralia kalba iSreikStus vertinimus: sudaro galimybes
naudoti natiiralia kalba iSreikStus vertinimus eliminuojant analitiko itaka, kuri galéty
pasireiksti pervedant zoding reik§me i skaiting forma.

— Rezultaty traktavimo skaidrumas: palengvina gauty rezultaty traktavima
pateikiant kokybés klasiy natiiralia kalba aprasyta apibtidinimg kiekvienu duomeny
organizavimo hierarchijos lygmeniu.

— Kompensavimo efektas: naudojamy narystés funkciju ir kompensuojancio
operatoriaus pagalba pasiekiamas kompensavimo tarp silpnyjy ir stipriyju vertinamo
objekto elementy efektas, uztikrinantis vertinimo priartinima realiai situacijai.

— Lankstumas: uztikrinamas vertinimo lankstumas ir galimybé greitai pritaikyti
vertinimo modeli besikeiciantiems rinkos reikalavimams ir ypatumams, prioritetams ir
kokybés tikslams. Tai gali buti pasiekta (1) keiCiant vertinimo kriterijus vertinimo
momentu aktualiais konkreCiai rinkai kriterijais, (2) pagal besikeic¢iancius vertinimo
kriterijy priimtinumo laipsnius ir vartotojy iSreikStus reikalavimus varijuojant modelyje
naudotas vertinamy objekty narystés kokybés klasése funkcijas bei (3) pagal
pasikeitusius prioritetus koreguojant kokybés klasiy svorius atliekant vertinima i$laikant
pirming loging vertinimo strukttira.

— Palengvina kokybés tobulinimo krypties pasirinkima: sudaro salygas tiksliniam
el. komercijos sistemos kokybés tobulinimui, informatyviam tobulinimo strategijos
pasirinkimui, sprendziant, kuris i$ el. komercijos igyvendinimo ir tobulinimo buidy yra
optimalus ir priimtinas konkreciai jmonei.

Sitilomas vertinimo modelis — tai lankstaus kokybés vertinimo, kai atsizvelgiama {
vertinimo kriterijy skirtinga svarba ir apibréztus prioritetus, priemoné. Modelis numato
galimybe automatizuoti kokybés vertinimo skaic¢iavimus. Skai¢iavimy automatizavimas
leidzia apdoroti didelius duomeny masyvus ir palengvina kokybés vertinimo darbus.

ISvados ir pasitilymai

Atlikta el. komercijos teoriniy koncepciju, duomeny, kokybés vertinimo modeliy
analizé ir empirinis el. komercijos sistemu kokybés kriterijy, kuriais remiantis
suformuotas el. komercijos sistemy kokybés vertinimo modelis, tyrimas leidzZia daryti
Sias iSvadas:

1. Izvelgiamas sitlomy el. paslaugy kokybés lygmens ir pirkéjy laukiamo
lygmens atotriikis. Tokia iSvada remiasi prieinamy el. komercijos statistikos duomeny
analize, kuri parodé skirtumus tarp Lietuvos jmoniy ir pirkéjy isitraukimo i el. komercija
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tempy. Zemesnis pirkéjy isitraukimo tempas, nepaisant didéjangios ju naudojimosi
internetu  kompetencijos, patvirtina, kad atsiradus potencialioms rinkos niSoms ir
techninéms galimybéms tas niSas uzpildyti, svarbu rasti tinkamus efektyvaus prieinamy
technologiju panaudojimo budus verslo pozicijoms stiprinti siekiant patenkinti
didéjancius vartotojy poreikius. Todél svarbu surasti el. komercijos sistemy kokybés
vertinimo kriterijus ir tobulinimo orientyrus, palengvinancius el. komercijos plétote
atsizvelgiant i vartotojy likescius ir verslo galimybes.

2. ISanalizavus mokslingje literatiroje pateikiamas el. komercijos savokas ir
atsizvelgus 1 el. komercijos procesy turinj ir prigimti, sifiloma el. komercijos sistema
traktuoti kaip sudétinga produkta, kurio pagalba vykdomi prekiy ir paslaugy uzsakymo,
ju apmokéjimo, pristatymo bei aptarnavimo po pardavimo procesai, kuriy nors vienas
vyksta elektroninéje erdvéje.

3. Atlikta literatiiros analizé padéjo atskleisti, kad el. komercijos pagrindiniai
probleminiai taSkai labiausiai yra susije¢ su el. komercijos sistemos patikimumu (i$
kliento pozicijos) ir tinkamu el. komercijos sistemos funkcionavimu globaliu mastu, kurj
dazniausiai lemia sistemos adaptavimas tikslinéms rinkoms (i§ verslininko pozicijos).

3.1. Mokslingje literatiroje jzvelgiamas interneto svetainés kokybés ir
pasitikéjimo joje teikiamomis paslaugomis rySys, taip pat pripazistama, kad komerciné
informacija vartotojo suvokiama kaip turinti Zema patikimumo lygi. Reikia tre¢iosios
nepriklausomos $alies patvirtinto el. komercijos patikimumo indikatoriaus, kuris padéty
pelnyti lankytojo pasitikéjima. Toks indikatorius galéty buti sertifikavimo jstaigos
suteiktas atitikties (sertifikavimo) zenklas.

3.2. Atliktas egzistuojanciy el. parduotuviy sertifikavimo zenkly reikalavimy
sugretinimas leido konstatuoti, kad Europoje néra bendro, vartotojams pazistamo ir el.
komercijos organizacijy pla¢iai naudojamo sertifikavimo zenklo, bei izZvelgti tokio
zenklo, paremto vieninga strategija ir suderintais reikalavimais, poreiki. Toks el.
komercijos sistemos saugumo ir atitikties saziningo verslo reikalavimams sertifikavimo
zenklas turéty dviguba nauda el. komercijos sistemos kokybei ir perspektyvoms: viena
vertus, sertifikavimo procese imoné turi galimybe iSsiaiSkinti sistemos trikumus ir
pagerinti jos kokybeg, kita vertus, vartotojas gali lengviau orientuotis tarp el. parduotuviy
ir jsitikinti el. komercijos sistemos patikimumu kompiuterio pele paspaudes
sertifikavimo Zenkla.

3.3. Kadangi internetas plediasi ir apima vis daugiau Saliy ir visuomenés
sluoksniy, kultliros skirtumy pazinimas ir pritaikymas el. komercijos strategijose tampa
butinu sékmés aspektu. Tam, kad el. parduotuvé biity tinkama komunikavimo priemoné
bei norint efektyviai panaudoti globalios rinkos potenciala, biitina apibrézti tiksling
auditorijg ir pritaikyti el. komercijos sistema kiekvienai tikslinei rinkai ivertinus kultiiros
ir kity tikslinés rinkos ypatybiy itaka. Adaptavimas tikslinés rinkos ypatybéms
(lokalizacija) turi dideli potenciala gerinant el. komercijos sistemos kokybe ir
efektyvuma, nes el. parduotuvés interaktyvumas yra nulemtas adaptavimo kultiirai
laipsniu.

3.4. Atlikus kultiros dimensijy, galinCiy daryti jtaka el. komercijos sistemos
suvokimui ir pasisekimui jvairiy kultiry rinkose, analiz¢ buvo identifikuoti tokie
pagrindiniai kulttriniai aspektai, { kuriuos reikéty atsizvelgti lokalizuojant (pritaikant) el.
komercijos sistema uzsienio rinkoms: ,,galios atstumo® dimensija (parodanti valdzios
simboliy ir hierarchijos pripazinima visuomenéje), santykiy struktira visuomenéje
(parodanti orientacija i asmeninius arba visuomenés tikslus), ly¢iy vaidmenys
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(atskleidziantys ly¢iy vaidmeny visuomenéje atskyrima arba susiliejima), neapibréztumo
vengimas (parodantis neapibréztumo priimtinumo visuomenéje laipsni), laiko suvokimo
dimensija (parodanti visuomenéje priimtus laiko standartus, apimancius punktualuma,
orientacija i trumpalaikg ar ilgalaikg verslo santykiy perspektyva) ir technologinis
i$sivystymas (pasiektas technologiju lygis tikslingje rinkoje ir visuomenés pasirengimas
priimti naujas technologijas).

4. Parenkant el. komercijos sistemy kokybés vertinimo kriterijus buvo pasitelkti
trys informacijos Saltiniai:

4.1. Atlikta mokslinés literatiiros ir naudojamy el. komercijos igyvendinimo
praktiky analizé, kuri parodé, kad Siuo metu néra visuotinai pripazinto bendro modelio,
taikomo el. komercijos sistemy kokybei vertinti. Literatiiros analizé buvo apibendrinta
sudarant el. komercijos kokybei vertinti taikomu kriterijy sarasa, suranguota pagal
kriterijy minéjimo Saltiniuose daznuma. Identifikuotos pagrindinés kriterijy, taikytiny el.
komercijos sistemy kokybei vertinti, grupés:

» dazniausiai minimi kriterijai yra susij¢ su turinio kokybe, el. parduotuvés
techniniais (tarp ju — transakcijy ir asmens duomeny saugumo) bei naudojimosi
patogumo aspektais;

e reCiau minimi santykiy su klientais ir lojalumo kiirimo veiksniai ir kliento
suvokiamos kokybés aspektai;

* maziausiai autoriai nagrinéja realioje (angl. offline) aplinkoje pasireiSkiancius
el. komercijos aspektus.

4.2. Zvalgomasis ekspertinés nuomonés tyrimas leido iSgryninti ir papildyti
literatliroje minimy kriterijy rinkini $iuvo metu aktualiais aspektais: ekspertai iSskyré
klientui teikiamo el. pasitilymo turinio svarba, transakciju sauguma, mokéjimo bidy
pasirinkima, pristatymo trukme ir biidus. PabréZiama santykiy su klientais svarba, t. y.
biitinumas palaikyti rySius su klientais po mokéjimo etapo, taip uZztikrinant pagrinda
ilgalaikei partnerystei.

4.3. Vartotojy apklausa parodé jiems svarbiausius el. komercijos aspektus, kurie
galéty biti naudojami kaip el. komercijos sistemy kokybés kriterijai (svarba jvertinta 9
baly skale):

« pasirenkant prekes vartotojams yra svarbus el. parduotuvés narSymo struktiiros
patogumas (6,84), techniné buklé (6,55), galimybé susipazinti su kity pirkéjy
atsiliepimais (6,47), el. pasitilymo turinys ir patrauklumas (6,17), el. parduotuvés
lokalizacija (6,14) ir interaktyvi pagalba (5,57);

» apmokant uzsakyma vartotojai daugiausia vertina mokéjimo sistemos sauguma
(8,24), mokéjimo alternatyvas (7,65) ir mokéjimo sistemos aiSkuma (6,84);

* kalbant apie pristatyma ypatingas démesys skiriamas pristatymo trukmei (7,74)
ir kainai (7,63), interaktyviai pagalbai (6,86), siilomy pristatymo budy jvairovei (6,83),
galimy vélavimy trukmei (5,09);

» gavus prekes vartotojams ripi suteikiamos garantijos trukmé (6,77), pinigy
grazinimo trukmé (6,72) ir periodo, per kuri galima grazinti preke, trukmé (6,71), taip
pat skundy nagrinéjimo trukmé (6,38) ir pagalba klientui po pardavimo (6,34).

4.4. El. komercijai keliamy reikalavimy istoriné analizé parodé, kad besivystant
el. komercijai did¢ja ir reikalavimai jai — nuo saugumo iSsiplecia iki patogumo
reikalavimy. Todél remiantis minétais trimis Saltiniais buvo atrinkti svarbiausi el.
komercijos sistemos kokybés vertinimo kriterijai ir sugrupuoti i keturias temines grupes:
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» Pardavimo organizavimo kokybés vertinimo kriterijai: el. parduotuvés narSymo
struktiiros (navigacijos) patogumas, techniné kokybé, el. pasiilymo turinys ir
lokalizacija, bendravimo galimybés (pagalba ir kity vartotojy atsiliepimai);

* Moké¢jimo organizavimo kokybés vertinimo kriterijai: mokéjimo sistemos
saugumas, siilomy mokéjimo alternatyvy skaicius, mokéjimo sistemos aiSkumas;

* Pristatymo organizavimo kokybés vertinimo kriterijai: pristatymo trukmé,
pristatymo kaina, pristatymo buidai, tiesioginé pagalba klientui pristatymo metu;

e Aptarnavimo po pardavimo kokybés vertinimo kriterijai: garantijos trukmé,
pinigy grazinimo trukmé, taip pat periodas, per kuri galima grazinti preke, ir pagalba
klientui po pardavimo.

5. Kadangi kokybés vertinimas yra subjektyvus dalykas ir kaip dauguma
socialinio mokslo koncepciju yra sunkiai apibréziamas bei daznai naudojantis
abstrakcias koncepcijas, el. komercijos sistemy kokybés vertinimo modeliui suformuoti
buvo ieSkoma tinkamos modeliavimo logikos. Esant tokiam sudétingam objektui, kaip
el. komercijos sistemos, kuriy kokybei vertinti didelg itaka daro subjektyvios nuomonegs,
atsiranda bitinumas Salia kiekybiniy duomeny be iSkreipimy itraukti { vertinima
kokybinius kintamuosius. [vertinus egzistuojancias logikos atmainas, prieita prie
iSvados, kad tai galéty buti jgyvendinta pasitelkiant netiksliosios (angl. fuzzy) logikos
principus.

6. Remiantis intuityviu aiskinimu netikslioji logika gali modeliuoti subjektyvuma
ir neapibréztuma, biuidingus Zzmogaus mastymui ir natiiraliai kalbai. Todél netiksligja
logika paremtas el. komercijos sistemy klasifikavimas pagal kokybe uztikrina kokybés
vertinimo modelio baziniy koncepcijy suprantama interpretavima bei pagerina esamus
kokybés tobulinimo gebéjimus.

7. Suformuotas el. komercijos sistemy kokybés vertinimo modelis yra paremtas
netiksliosios klasifikacijos principais, teminiu kriteriju grupavimu ir hierarchiniu
duomeny organizavimu atsizvelgiant { naudojamy kriterijy prigimtj, tarpusavio rysius,
svarba bei empiriskai nustatytas priimtinas juy svyravimo ribas. Toks modelis gali biiti
naudojamas ne tik konkreciai situacijai, kuriai buvo sukurtas, bet ir adaptuojamas
kei¢iantis struktiiros parametrams ar veikimo salygoms.

8. Disertacijoje pateikti empiriskai nustatyti (1) el. komercijos sistemy kokybés
vertinimo modelio parametrai, apimantys vertinti naudojamy kriterijy matavimo
svyravimo ribas, (2) turintys ijtakos bendrajam vertinimui kokybés klasiy svoriai, (3)
priklausomuma kokybés klaséms aprasancios narystés funkcijos bei (4) rezultatinio
kokybes rodiklio apskaiciavimo tvarka. ISdéstyti rodikliai, ju santykiy ir priklausomybiy
apraSymai leidzia kitiems el. komercijos sistemy tyréjams ar vystytojams adaptuoti
modeli konkre€iai situacijai, koreguojant pateikty rodikliy skaitines reikSmes pagal
faktinius nagrinéjamo atvejo duomenis.

9. Disertacijoje pateiktas modelis yra skirtas el. komercijos sistemy kokybei
vertinti ir tobulinti. Taciau taip pat jis gali buti naudojamas vertinamiems objektams
pagal kokybe ranguoti, gretinti, pasirinkti tinkama i§ alternatyviy objekty ar tuos
objektus sitilanéiy potencialiy verslo partneriy. Modelio lankstumas sudaro salygas
toliau ji vystyti atsizvelgiant { vertinamy objektu specifika, verslo aplinkos poky¢ius,
informaciniy technologijuy pazanga bei didé¢jancius klienty poreikius ir likesCius. Be to,
siilomas el. komercijos sistemy kokybés vertinimo modelis gali baiti pagrindu
formuojant analogisky objekty kokybés vertinimo modelius.
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10. Prieita prie iSvados, kad netiksliosios logikos principai el. komercijos sistemy
kokybei vertinti suteikia pranasumy klasikinio klasifikavimo ir suminiy baly vertinimo
biidy atzvilgiu. PranaSumai pasireiskia (1) lankstumo, (2) jautrumo duomeny pokyciams
kontroles, (3) adaptavimo rinkos reikalavimams, (4) rezultaty aproksimacijos realybei ir
interpretavimo aspektais.

11. EL komercijos sistemos yra dinamiski objektai, todél ju kokybés vertinimas
negali biti vienkartinis veiksmas. Jis turi bati testinis, atskleisti, kaip el. komercijos
sistemos sugeba vystytis, prisitaikyti prie rinkos poky¢iy ir iSlaikyti pasiektus rezultatus.

12. Sidlomas kokybés vertinimo modelis leidzia ne tik jvertinti el. komercijos
sistemos kokybeg pagal aktualius kriterijus ir surikiuoti vertinamus objektus pagal
kokybg, bet ir numatyti tolesng el. komercijos sistemos kokybés tobulinimo strategija.
Tai tampa imanoma dél priezastinio atsekamumo, leidzianCio nustatyti tam tikry
vertinamos el. komercijos sistemos elementy pazanguma, kokybés potencialo
panaudojimo laipsni ir kokybés gerinimo prioritetus.

13. Netiksliosios klasifikacijos, kuria remiasi skai¢iavimai el. komercijos sistemy
kokybés vertinimo modelyje, savybés sukuria pagrinda kokybés gerinimo veiksmuy
pasekméms prognozuoti ir i§ galimy alternatyvy pasirinkti konkrecioje situacijoje
optimalig kokybés tobulinimo krypti. Tai leidzia gerinti kokybés vertinimo ir tobulinimo
gebéjimus.

14. Vystant el. komercijos sistemy kokybés nagringjima tyréjams sitilomos tokios
tolesniy tyrimy kryptys:

e nustatyti prioritetinius el. komercijos sistemos kokybés kriterijus atskirose
prekybos srityse;

e iStirti jvairiy valstybiy el. pirkéjy reikalavimy el. komercijos sistemoms
skirtumus;

« suformuoti subalansuoto el. komercijos sistemos kokybés tobulinimo metodika.

15. Verslo subjektams, siekiantiems gerinti naudojamos el. komercijos sistemos
kokybg, rekomenduojama:

« identifikuoti tikslinés rinkos reikalavimus, tolerancijos ribas ir kultdrinius
ypatumus;

« prireikus patikslinti disertacijoje pateikto modelio rodiklius pagal faktinius
tikslinés rinkos reikalavimus;

« jvertinti naudojamos el. komercijos sistemos pasiekta kokybés lygi ir atitikti
tikslinés rinkos reikalavimams, identifikuoti sistemos stiprigsias ir silpnasias sritis;

* numatant prioritetines kokybés tobulinimo kryptis, atsizvelgti { tobulintiny
elementy svarba bendram kokybés vertinimui (prioriteta skiriant svarbesniems
elementams).

Mokslinio tyrimo rezultaty aprobavimas ir sklaida

Mokslinio tyrimo rezultatai pristatyti tarptautinése ir nacionalinése mokslo
konferencijose, publikuoti konferenciju medziagose ir daktaro disertacijai
pripazistamuose mokslo leidiniuose.
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Pagrindiniai disertacijos teiginiai pateikti 18 moksliniy publikacijy.

Mokslinés informacijos instituto (ISI) duomeny bazése referuojamuose
leidiniuose:
1. Guseva, N. Fuzzy classification in the assessment of e-commerce systems’ quality.
Transformations in business and economics. 2008, Vol. 7, No. 3, suppl. C., p. 193-206.
ISSN 1648-4460.

Recenzuojamuose mokslo leidiniuose, referuojamuose kitose tarptautinése
duomeny bazése:

1. Ruzevicius, J., Guseva, N. Interneto svetainiy kokybés vertinimo ypatumai.
Ekonomika, Nr. 75, 2006, p. 77-90. ISSN 1392-1258.

2. Ruzevicius, J., Guseva, N. Interneto svetainiy kokybés vertinimo ypatumai.
Informacijos mokslai, Nr. 39, 2006, p. 64—-81. ISSN 1392-0561.

3. Guseva, N., RuZevicius J. Sertifikavimo Zzenklas kaip elektroninés komercijos
kokybés ir patikimumo indikatorius. Verslo ir teisés aktualijos (2009, t. 4) / Current
Issues of Business and Law (2009, Vol. 4), p. 55-71. ISSN 1822-9530.

4. Guseva, N. Elektroninés komercijos kokybeés kriterijy identifikavimas ir analizé.
Verslas: teorija ir praktika. 2010, t. 11, Nr. 2, p. 96-106. ISSN 1648-0627.

5. Guseva, N. Customer-Acceptable Variation of E-Commerce Quality
Characteristics. Journal of Business Management, 2010, No 3. p. 140-146. ISSN 1691-
5348.

Kituose recenzuojamuose mokslo leidiniuose:
1. Ruzevitius, J., Guseva, N. Models for Web Applications Quality Assessment.
Commodities and Markets. 2007, No. 2, p. 27-40. UDC 004.738.5:658.

Konferencijy medziagose:

1. Guseva, N., RuzeviCius, J. Interneto produkty kokybé ir jos vertinimo modeliai.
Siuolaikiniai kokybés vadybos poky¢iai: respublikinés kokybés vadybos konferencijos
medziaga, 2007 m. gruodzio 6 d. Kaunas: Technologija, 2007, [CD] —7 p. ISBN 978-
9955-253945.

2. Guseva, N. Assessment of the E-Commerce Systems’ Quality. International
Scientific  Conference ,International Business Development: Globalization,
Opportunities, Challenges“, Collection of articles, 15-16 of May 2008. Vilnius:
Publishing House TEV, 2008. p. 15-22. ISBN 978-9955-87-906-0.

3. Guseva, N. Interneto svetainiy adaptavimas kultirai kaip kokybés gerinimo
budas. Tarptautinés konferencijos ,,Ekonomika ir vadyba® leidinys. 2009, Nr. 14. p.
1060-1069. [CD], ISSN 1822-6515.

4. Guseva, N. Website Quality Improvement through its Localization. IACCM
Online Conference Proceedings June 09, — 8 p. IACCM Conference on Cross-Cultural
Competence and Management: Knowledge Migration, Communication and Value
Change, 2009 m. birzelio 24-26 d., Viena (Austrija).

5. Guseva, N. The Analysis of E-Commerce Systems Quality Criteria Found in the
Scientific Literature. Proceedings of the 50" Riga Technical University Scientific
Conference on Economics and Entrepreneurship (SCEE’2009), 2009 m. spalio 15-16 d.,
Ryga (Latvija), [CD] p. 89-98. ISBN 978-9984-32-137-8.
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6. Guseva, N. E-Commerce Systems’ Quality Criteria: Customer Approach. EBES
2010 Conference, May 26-28, 2010 Istanbul, Turkey: EBES 2010 Conference
Proceedings [CD] -7 p. ISBN 978-6056-10-690-3.

7. Guseva, N. Triple approach to the e-commerce quality criteria. International
Conference ,,The global challenges for economic theory and practice in Central and
Eastern European countries*: conference proceedings, p. 73—80. 2010 m. rugséjo 16-17
d., Vilnius. ISBN 978-9955-33-594-8.

Konferencijy teziy rinkiniuose:

1. Guseva, N., Ruzevicius, J. Interneto produkty kokybé ir jos vertinimo modeliai.
Siuolaikiniai kokybés vadybos poky¢iai: respublikinés kokybés vadybos konferencijos
medziaga, 2007 m. gruodzio 6 d. Kaunas: Technologija, 2007, p. 9-10.

2. Guseva, N. Interneto svetainiy adaptavimas kultiirai kaip kokybés gerinimo
buidas. Ekonomika ir vadyba — 2009 santrauky rinkinys, KTU: Technologija, 2009. p.
184-185. ISBN 978-9955-25-662-5.

3. Guseva, N. The Analysis of E-Commerce Systems Quality Criteria Found in the
Scientific Literature. Proceedings of the 50" Riga Technical University Scientific
Conference on Economics and Entrepreneurship (SCEE’2009), 2009 m. spalio 15-16 d.,
Ryga (Latvija), p. 25-26. ISBN 978-9984-32-137-8.

4. Guseva, N. E-Commerce Systems’ Quality Criteria: Customer Approach. EBES
2010 Conference, May 26-28, 2010 Istanbul, Turkey: Program and Abstract Book. p.
28-29. ISBN 978-6056-106903.

Tyrimo rezultatai buvo pristatyti Siose tarptautinése konferencijose:

1. Guseva, N. Assessment of the E-Commerce Systems’ Quality. — International
Scientific  Conference ,International Business Development: Globalization,
Opportunities, Challenges®, 2008 m. geguzés 1516 d., Vilnius (Lietuva).

2. Guseva, N. Interneto svetainiy adaptavimas kultiirai kaip kokybés gerinimo
biidas. — Tarptautiné moksliné konferencija ,,Ekonomika ir vadyba“ (ICEM), 2009 m.
balandzio 23-24 d., Kaunas (Lietuva).

3. Guseva, N. Website Quality Improvement through its Localization. — [ACCM
Conference on Cross-Cultural Competence and Management: Knowledge Migration,
Communication and Value Change, 2009 m. birzelio 24-26 d., Viena (Austrija) —
auditorinis ir stendinis pranesimai.

4. Guseva, N. The Analysis of E-Commerce Systems Quality Criteria Found in the
Scientific Literature. — 50 Riga Technical University Conference SCEE’2009
,Scientific Conference on Economics and Entrepreneurship®, 2009 m. spalio 15-16 d.,
Ryga (Latvija).

5. Guseva, N. Customer-Acceptable Variation of E-Commerce Quality
Characteristics. — 3™ International Scientific Conference on Business competitiveness in
local and foreign markets: challenges and experiences, 2010 m. balandzio 29-30 d., BA
School of Business and Finance, Ryga (Latvija).

6. Guseva, N. E-Commerce Systems’ Quality Criteria: Customer Approach. — EBES
2010 Conference, 2010 m. geguzés 2628 d., Stambulas (Turkija).

7. Guseva, N. Triple approach to the e-commerce quality criteria. — International
Conference ,,The global challenges for economic theory and practice in Central and
Eastern European countries”, 2010 m. rugséjo 1617 d., Vilnius (Lietuva).
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8. Guseva, N. Elektroninés komercijos sistemy kokybés vertinimo modelio
formavimo logika. — International conference ,,Business, management and education
2010, 2010 m. lapkricio 18 d., Vilnius (Lietuva).

Tyrimo rezultatai buvo pristatyti Siose nacionalinése konferencijose:

1. Guseva, N., Ruzevicius, J. Interneto produkty kokybé ir jos vertinimo modeliai. —
Respublikiné kokybés vadybos konferencija ,,Siuolaikiniai kokybés vadybos poky&iai®,
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Vilnius (Lietuva).

Apie autore
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