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IT PROJECTS FOR THE DEVELOPMENT OF
E-GOVERNMENT IN POLAND
Anna Kaczorowska
University of Lodz, Faculty of Management, Department of Computer Science
Abstract. This article aims to analyze all the existing plans of the State’s informatization (especially the draft Plan of the State’s Informatization for the
years 2011-2015) and the legislation acts (eg. Act on informatization of entities performing public tasks and its amendment) in the aspect of the establishment and effectiveness of IT project management, without which the
functioning of electronic government will not be possible. Owing to the plans
of the State’s informatization and establishing in them numerous IT projects,
the public sector is opened to a new form of management - by setting up projects. The analysis results in assessments of each of the informatization plans
and opinions presented in the conclusions.
Keywords: Plan of the State’s Informatization, IT projects, e-government,
government e-services.

1. INTRODUCTION

The entire activities of public administration entities must be based on appropriate legal acts and are subject to established procedures and rules. The act on
informatization of entities performing public tasks, of 17 February 2005 ([1]; hereinafter referred to as the UINF), constitutes the e-activity of all offices from this
sector, while other legal acts refer to it.
Owing to defining in the UINF the terms of: information project of public use
(art. 3 § 6) and supra-sector (art. 3 § 7) and sector information project (art. 3 § 8),
their legal use was enabled and entered the road of the formal setting up projects in
entities of governmental and self-governmental administration.
The UINF contains also the principles of establishing the Plan of the State’s
Informatization and information projects of public use and their control. Till September 2012 two Plans of the State’s informatization were set up - Plan of the
State’s informatization for 2006 (PIP2006) [2], Plan of the State’s informatization
for 2007-2010 (PIP2007-2010) [3] - and a draft Plan of the State’s informatization
for 2011-2015 (PIP2011-2015) [5] was prepared. According to the UINF, the Plan
of the State’s Informatization is established for a period not longer than 5 years,
and it should be updated not later than after 2 years from its coming into force.

Pursuant to the UINF, „it is an instrument of planning and coordination of public
entities informatization within public tasks implemented by these entities” [1].
Among others, it is aimed at „coordination of information projects of public use,
performed by more than one public entity” [1, art. 5 § 2a].
The directional strategy of the development of Poland’s informatization [16]
(adopted by the Ministry Cabinet in June 2005; hereinafter referred to as the Strategy) is a document for which the UINF (amended in 2010 [4]) defines the principles of tasks execution. E-activity of public administration entities is strictly related
to one more document, i.e. the Developmental Strategy of the information society
in Poland up to 2013 [17] (worked out by the Government of the Republic of Poland in October 2008). It is in the Strategy that for the first time evaluation of the
provision of 20 basic services of public administration, recommended by the European Commission (EC), which should be fully available on-line, was included. The
Strategy may not be amended more frequently than once a year.
„What are the interrelations between the Strategy, the Plans of the State’s Informatization, and information projects? The Strategy is to serve the creation of the
State’s Informatization Plan, which in turn is an executive act to the UINF. The
information projects are established for execution of the Plan of the State’s Informatization.” [7].
The e-government development level is assessed in the European Union (EU)
countries according to availability and quality of public administration services
provided electronically. For Poland the index of full on-line availability of 20 basic
services of electronic administration in 2010 reached 79% (with the average value
for EU-27+ amounting to 82%), whereas the advancement of these services was
assessed as 87% (with 90% as the average value for EU-27+) [9].
Information projects should be established in this sector mostly to make available further e-services and teleinformation systems owing to which they may be
provided. So what is the meaning of IT projects referred to in the Plans of the
State’s Informatization (PIPs) for the development of e-government in Poland?
2. PLAN OF THE STATE’S INFORMATIZATION FOR 2006

Important for preparing PIP2006 was the progressive programme The Gateway of Poland [18]. The term „The Gateway of Poland” in its strict meaning was
proposed as a name of an integrated information system owing to which the public
administration entities could provide public services using modern telecommunication and information techniques, especially Internet.
The Gateway of Poland is also the name of a progressive programme of public administration informatization. It is rather a set of formalized initiatives and
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concepts than a classical project. For the Gateway of Poland initiative, in external,
official formulations, the term „project” was not used deliberately for two reasons.
Firstly, because this term had not been defined in any of the then mandatory legal
acts. Secondly, the „Gateway of Poland” was worked out according to a competition announced in connection with preparation of a key – for the development of
the Polish e-government – document, i.e. the Draft act on informatization of activities carried out by entities performing public tasks (2004)” [7] and, among others,
they were to be a Polish „ticket” to the EU. It was a draft law that was published in
final form in the next year [1].
How was, at that time, Poland’s preparation for the provision of e-government
services perceived? In 2004, at the World Economic Forum ranking, in the aspect
of preparing Polish administration for transformation into the information society,
Poland ranked 92nd, behind all EU member states. According to the Web-based
survey on electronic public services. How is Europe progressing? (carried out in
March 2005 at the EC’s request) [19], the progress of public services in our country reached the level of 35% (68% - among EU countries-25), whereas the level of
complete interactivity of electronic public services reached 9% in Poland, as compared to 40% among EU-25. Poland’s low positions in world rankings within the
development of information society were a germ of a concept of the plan as an
instrument of coordination of activities undertaken in informatization area.
The UINF contains entries which enabled drawing up the PIP2006 in June
2006. An appropriate PIP2006 is an enclosure to the Ministry Cabinet (RM) Regulation of August 2006, and its purpose was to create in Poland a system cohesive
with the European system, i.e. a system of on-line services based on cooperation of
teleinformation systems satisfying the needs of inhabitants and entrepreneurs.
Redesigning of administrative processes to meet the needs of their users was
considered as a factor necessary for the provision of public services. The PIP2006
contains a programme of activities within the development of information society
and specifies the following two priorities of the development of teleinformation
systems:
1. Rationalization of public expenditures within informatization.
2. Creation of a modern, citizens-friendly state.
Assigned to the latter priority as the first purpose was: „introduction and popularization of the provision of public administration services electronically in order
to facilitate the inhabitants and companies the handling of official matters without
any need to appear in the office in person” [2].
In the last, i.e. the fourth part of PIP2006, six information projects (3 suprasector and 3 sector) were singled out, the list of which is presented in Table 1.
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Table 1. List of supra-sector and sector information projects presented in PIP2006
SUPRA-SECTOR PROJECTS
No
1
2
3

4

5

6

NAME OF PROJECT

EXECUTION TIME

E-PUAP – Electronic Platform of
2006-2008
Public Administration Services
STAP – Teleinformation Network
2006-2007
of Public Administration
CEPIK – Central Files of Vehicles
2006-2007
and Drivers
SECTOR PROJECTS
E-RETURNS – tax accounts for
4th quarter of 2005 –
business entities
1st quarter of 2008
Information on this
subject was to be
PESEL2 – - reconstruction of state
submitted later, after
registers
the project assumptions were drawn up
E-PORTAL – - access to national
2006-2007
court register

ESTIMATED COST
or SOURCE OF
FINANCING
35 m PLN
budgetary reserves
52 m PLN

152 m PLN

200 m PLN

6,2 m PLN

E-PUAP is the most important project for electronic provision of services.
Without it, no e-service could be rendered accessible in the central teleinformation
system of public administration (functional and architectonic solutions of the
ePUAP platform are based on the requirements and guidelines contained in the
Gateway of Poland). The project’s main purpose is to create one, safe and lawabiding electronic channel of making the public services available to individuals,
enterprises and administration.
„Owing to the first, throughout the history of Poland, plan of the State’s informatization, a new form of management appeared officially in this sector –
through establishment of projects, where one of the main assumptions is refraining
from any activities until the plan is drawn up” [7].
Within PIP2006, IT projects were singled out to follow the way passed before
by e-government leaders (Denmark, USA, Sweden, Switzerland, Great Britain) in
the EU, but also by observing the efficacy of this form of management among national entrepreneurs. If while rationalizing the expenditures in the field of informatization (1st priority of the plan) simultaneously 6 projects were established,
of the total estimated costs higher than 445.2 m PLN, this was tantamount to declaring in public that management through projects would be most effective in the
process of Poland’s informatization. From that moment, the State’s informatization
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should not be conducted selectively and be dictated merely by the intention to introduce the latest ICT technologies into this sector or by the necessity to fulfill the
EU plans. On the contrary, it should be perceived as a continuous process which
should be planned earlier.
3. PLAN OF THE STATE’S INFORMATIZATION FOR 2007-2010

According to PIP2006, a consecutive PIP2007-2010 was prepared, constituting also an enclosure to the Ministry Cabinet regulation of 28 March 2007 [3]. It
maintains its predecessor’s priorities and assumes continuation of its activities.
PIP2007-2010 consists of four parts which contain:
1. Priorities and objectives of the State’s informatization.
2. List of sector and supra-sector information projects.
3. Programme of activities within the development of information society.
4. Public tasks which should be executed electronically (priority services for individuals and companies) [3].
Poland’s government intended to earmark for informatization of administration during the years 2007-2010 over 3.3 billion PLN, 2.5 billion of which was
declared for execution of projects included in PIP2007-2010. Within rationalization
of public administration expenditures connected with its informatization, the following were proposed:
- task-related mode of tasks execution, both within information measures and
administration activities serviced by these projects,
- conducting and mutual use by groups of entities of projects implemented concurrently or complementarily,
- setting up mutual information resources, e.g. reference registers,
- avoiding unnecessary public expenditures, especially through centralized public orders, in governmental administration, for hardware and software,
- development of joint supra-departmental information solutions,
- „analysis of legal acts and complete surveys of administrative proceedings in
view of possibilities and restrictions resulting from mandatory legal regulations, perceiving in them the most important factor on which the development
of electronic administration depends” [15],
- development of a strategy of introducing legal amendments, including a schedule of implementing the sector and supra-sector information projects aimed at
the plan execution,
- conducting the central repository of State documents and registers,
- liquidation of redundant administrative procedures and documents.
To assure continuation of project e-PUAP, PIP2007-2010 includes the suprasector e-PUAP2 project. The premiere of platform ePUAP was held on 14 April
2008 (PIP2007-2010 was already operative then). The platform was made available
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several weeks before the scheduled deadline. Thereby the Ministry of Interior and
Administration (MSWiA) met its obligation towards public entities, relating to the
provision of electronic inbox. By virtue of the UINF, all offices should have it
since 1 May 2008. For many small offices it was the only possibility to meet their
statutory obligation. In January 2011 under www.epuap.gov.pl one could see an
improved version of the central web page through which the offices can provide eservices. For ePUAP platform a new front page was created then, using the current
designing for web pages, classification of services was extended, user’s interface
was reconstructed, and available functions were extended. However, most important for such solutions should be the transferring of the greatest possible number
of public services onto electronic platform rather than their profound classification,
processing and circulation of documents in electronic version, supplying the regional offices with instruments for management and running the portal, instead of
publishing on the ePUAP platform the information promoting respective administration entities.
In the public administration sector the phenomenon of some reluctance is observed as to continuation of projects established by former governments and encumbering with a high failure risk the undertakings whose schedules are longer
than a consecutive term. Therefore, we should give credit to PIP2007-2010 for the
willingness to continue the activities assumed in PIP2006.
The second part of this plan, which includes a list of projects, has no balanced
structure. In PIP2007-2010 more sector (23) than supra-sector (5) projects were
singled out. This disproportion between information projects and a failure to allocate within the State’s budget a uniform budget for the State’s informatization gave
rise to many domain systems, reaching no further than to one department. The
domain solutions support, though separately, individual areas of public administration activity. They are functioning in isolation from other systems and admit doubling of the contents of the main State registers.
The second stage of the construction of the ePUAP platform is implemented
within the e-PUAP2 project. Because of the lack of connections between the domain systems of individual departments, the administration Customers may use on
the ePUAP platform only 60 services formed by MSWiA, while over 300 were
independently rendered available by regional entities of public administration [13].
„The systems implemented by various offices may communicate each other
through the ePUAP platform, however only to a limited extent. Offices more often
provide services submitted on their own platforms than on the ePUAP” [6].
Information projects included in PIP2007-2010 are mostly investment undertakings consisting in the construction of numerous modern, but domain, teleinformation systems. Their implementation could be carried on with „unprecedented, in
the history of public administration, availability of financial resources coming from
the EU…” [5]. Searching for the possibilities of spending them, the public institu-
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tions contracted the most expensive, but also the easiest to order, element of the
teleinformation system, i.e. the computer hardware.
PIP2007-2010, similarly to PIP2006, is declarative in its nature. This is proven by the fact that only some projects included in PIP2007-2010 received funds
from the resources of the Priority axis 7 of the Innovative Economy Operational
Programme 2007-2013 (PO IG) [20] and many of the projects financed with European funds were not included into this Plan of the State’s Informatization. Declaratively, it supported also the so called „soft” (training, promotional) projects, because they were not included in the list of supra-sector and sector teleinformation
projects.
No measures of accomplishment of priorities and objectives were determined
for PIP2007-2010 which prefers technical and investment issues. Many information systems arose, for which no operating costs or sources of means necessary
to cover them have been estimated, apart from mandatory declaration of their
maintenance during their durability, in the case of projects with EU cofinancing.
„Indispensable resources for this purpose are not singled out in departmental budgets, which makes it impossible to determine the efficacy of projects execution and
evaluation of social benefits” [5].
PIP2007-2010 has also some achievements. Noteworthy are also: a significant
progress in informatization of land and mortgage registers and surveyors records,
(partial) setting up of the statistical data collection through the Internet, owing to
which it was possible to arrange for a census without any use of paper questionnaires, implementation of a system of Internet registration of business activity
(CEIDG) or increasing number of people submitting tax returns electronically.
4. DRAFT PLAN OF THE STATE’S INFORMATIZATION FOR 2011-2015

On 9 August 2011 the Ministry Cabinet submitted PIP2011-2015 [5]. The
Regulation was to become effective 14 days after it had been published, but this
did not happen till September 2012 because of unfavourable opinions of, among
others, the Polish Information Association (PTI) [8].
Posed before PIP2011-2015 were three strategic objectives (Table 2), the first
of these being the „Provision of electronic services meeting the requirements of
citizens and business” [5]. On the other hand, a measure of the efficacy of this objective would be the „decrease, by half, of the distance to leading European countries in the information society‘s domain in international comparative studies at the
end of the programming period” [5].
It was assumed that this plan would be implemented during 2011-2015, in
three phases (Table 2), of different objectives and differentiated activity level in
respective years, and that till the end of 2015 the activities performed within it will
assure achievement of 5 operational objectives.

11

Table 2. Strategic objectives and implementation phases of PIP2011-2015.
DRAFT PLAN OF THE STATE’S INFORMATIZATION FOR 2011-2015
STRATEGIC OBJECTIVES
I Provision of electronic II Increase in efficiency and III Creating the conditions
services meeting the re- efficacy of the public ad- for the development of
quirements of citizens and ministration
functioning information society
business
owing to the use of modern
teleinformation instruments
IMPLEMENTATION PHASES
I – organizational – taking II – integrative – perform- III – modernizational –
up and completing by the ing during 2012-2014 the undertaking and completend of 2013 the works works
connected
with ing, before publishing of the
connected with preparation achievement of the synergy principles of projects fiof the State to an effective effect owing to integration nancing in the new financial
absorption of European of teleinformation systems perspective, studies on
funds available during the the construction of which selection of the best, in
programming period 2014- was
launched
within view of social efficacy,
2020.
PIP2007-2010.
projects for the next programming period.

What is new in this plan is including (in part D) a list of necessary operational
activities to be performed, of which, in the context of the article’s subject matter,
the following are important: creating the conditions for the occurrence of aggregated services of public administration provided by business, implementation of a
system of monitoring the PIP execution, assuring the current information about the
progress of the key information projects, introducing legislative changes to remove
the barriers connected with provision of the services by public administration,
ePUAP as a platform offering support to small offices within electronic management of documentation, preparation of a programme of promotional and educational activities within the use of electronic services available through the ePUAP platform.
In part F of the plan a list of 99 (supra-sector and sector) information projects
is presented, implementation of which is indispensable for the provision of eservices with the use of public registers conducted by administration. The measures
presented in the list were worked out according to applications of the departments
responding to the questionnaire of the former Ministry of Interior and Administration. They are only of informative nature and have to be verified later. Selected
collective statistics from the list of projects are presented in Table 3. From 17 June
2010 (the date when the new version of the amended UINF articles came into
force) the information projects should no longer be divided into supra-sector and
sector projects, therefore the PIP2011-2015 project does not contain such differentiation.
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Table 3. Selected collective statistics from the list of PIP2011-2015 projects.
STATISTICS
Projects co-financed from European funds
Projects planned to be prolonged within the new financial perspective
2014-2020
Projects which should be completed before 31.12.2011
Projects which should be completed before 31.12.2011 and in which over
50% of activities were carried out
Projects included in a spare list of PO IG
Projects which should be completed before 31.12.2012
Projects which should be completed before 31.12.2012 and in which over
50% of activities were carried out
COMPLETED PROJECTS

TOTAL
in PIP
2011-2015
38
12
11
4
5
17
2
1

PIP2011-2015 introduces the term of the „State’s information system” to emphasize that informatization should not be perceived only through the prism of the
tasks of individual departments, but as all information processes planned and developed owing to operation of teleinformation solutions in the State’s mutual corporative model.
One of the new proposals included in the PIP2011-2015 project is creation of
legal fundamentals for functioning of an independent organ responsible for the
State’s informatization. It is an alternative proposal in relation to the existing
mechanism of the Committee of the Ministry Cabinet and Liaison (KRMiŁ), as it
demands strengthening of its coordinative role in informatization area. The newlyfounded organ would manage a part of the State’s budget related to supra-sector
information projects. It would be also responsible for giving opinions on sector
projects in the aspect of their conformity with the mandatory Plan of the State’s
Informatization. It is assumed, by analogy to the projects included in the PIP20072010, that strategic measures relating to public administration informatization will
be largely co-financed from European Union funds. Therefore, there is a plan to
authorise the new organ in „the role of a link of the EU funds distribution in the
public administration informatization area…” [5]. Such location is aimed at an
increase in the impact on the existing procedures of a survey and updating of project plans and agreements for financing and faster response to changing conditions
in projects environment. Additionally, to prevent further separation of domain systems it is postulated that the minister responsible for informatization (presently it is
the Minister of Administration and Digitization) should acquire the competences of
an architect of the public administration teleinformation systems.
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An intention of PIP2011-2015 is to appoint an operator or operators conducting interdepartmental activities for systems of critical importance for the State’s
functioning and simultaneous supra-sector activities, such as the Emergency Notification Computer System or ePUAP platform. The present activity extent of a
significant part of teleinformation infrastructure and systems fulfilling administration requirements goes beyond the boundaries existing between departments and
divisions, therefore an opinion prevails that the operator or operators should have a
status of executive agencies guaranteed by the public finances law.
The PIP2011-2015 presents a minimal set of indices documenting the expected social or economic benefits resulting from the investment in teleinformation
systems financed from public funds. Included into the minimal set of projects implementation control indices was the Public Service Value (PSV) or Investment
Return Value (IRV). Another requirement is to be an analysis of the costs of teleinformation systems maintenance, covered from public resources, using such
measures as the Life Cycle Costs (LCC) or Total Costs of Ownership (TCO).
This is the first informatization plan, one part of which was dedicated to management of its execution. Assessment of the PIP2011-2015 execution is to be carried out after the development of a monitoring system supplied by institutions responsible for implementation of the projects with information collected in the form
of electronic questionnaires (presented in the plan is the proposal of the contents of
such a questionnaire). Within the monitoring system, at least once a year throughout the plan’s validity a survey of the progress of the key information projects
should be carried out, using the minimal set of indices.
A valuable idea of PIP2011-2015 is accomplishment of an educational programme in the form of postgraduate studies for IT managers in public administration. Recipients of the programme would be decision-makers within administration
divisions who take decisions on implementation and structure of IT projects, along
with IT managers in the departments which directly account for designing, operation and management of IT systems. Such study and training programme would be
justified by creation of conditions for the development of an elementary competence balance between the public administration employees ordering teleinformation systems and suppliers of IT services and products from the private sector.
Aiming at a combination of its forces with the private sector, the State proposes to form a joint competence centre in the IT area. The centre should adopt a
form of a research institute, the activity of which would be financed and programmed by both partners. The financing system should guarantee independence
of any of the founders.
To popularize innovative solutions in administration, considered is the „creation of a legal form of the transfer of financial resources through scientific circles,
implementation of results in administration, to enterprises which undertake a risk
of cofinancing the innovative products or services” [5].
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In PIP2011-2015 a need was noticed to increase the Polish activity in European Union institutions task teams’ operation, in view of large benefits to be derived
from sharing the knowledge and experiences or joint execution of difficult research
and developmental ventures.
Estimated costs of execution of IT projects included in PIP2011-2015 bear in
many cases a declarative nature, because they are not associated, by financing
sources, with budgets of institutions responsible for implementation, or resources
from Structural Funds.
Single indices, included in the minimal set of indices, come from various,
sometimes quite contradictory, methods. The IRV is used in the classical financial
analysis, LCC and TCO come from the ITIL standard, whereas PSV was developed
according to the Public Value Management concept. Furthermore, it is not known
whether or not these indices would refer to the financial or economic aspect of
activities included in PIP2011-2015. So it makes us think why, for the control of
implementation of projects and the whole PIP2011-2015, the Earned Value method
applied by the EC and by the European Court of Auditors has not been suggested.
While preparing a list of teleinformation projects, an assumption was made
that their execution would be largely co-financed by EU funds. This assumption
may appear groundless, because the EU’s new financial prospects are to be created
according to new rules.
According to the PTI [10], the proposal to found an interdepartmental telecommunication operator is contrary to the Community competition law and proposes instead the use of a consolidated system of public procurement for teleinformation services.
5. CONCLUSIONS

Because of a poor availability and relatively low advancement of public administration electronic services, the level of their use by individuals is low. The
current advancement of services should be improved, and the society needs some
encouragement to use them. Too frequently the administration services offered online do not perform a complete process of handling the matters, which results in the
administration customers’ poor interest in them.
An effective implementation of information projects may largely contribute to
the development of e-government in Poland, if these measures are aimed at rendering the public e-services and such procedures of their provision which will be adjusted to administration (citizens and business) partners’ needs.
Informatization of this sector conducted in the form of management of information projects specified in the PIP is to be merely an instrument to simplify and
improve the processes of servicing the entrepreneurs and individual administration
applicants.

15

All existing PIPs are enclosures to the Ministry Cabinet regulations. With
such an approach, the updating, modification and assessment of the progress of the
plan execution stay beyond the regulation adjustment sphere, because enclosures to
regulations are not subject to any detailed assessment. PIPs are a chance for rearrangement and coordination of information measures in administration, but they
should bear the nature of executive plans the indices of which are monitored on an
ongoing basis, whereas they themselves are periodically assessed and updated
while the works are progressing. PIPs should be established not as enclosures but
as complete regulations containing: principles of updating the plan entries and rules
of evaluating the degree of its activities performance, principles of modification of
the plan’s activities, as well as the principles of management and settlement of
information projects executed within the plan. These principles should be mandatory in the entire public sector and should be supported by the use of good practices
and standards of projects management.
The draft PIP2011-2015 has not been prepared completely. However, the
greatest obstacle to the State’s informatization are not incomplete informatization
plans but the efficacy of their accomplishment. PIP2006 and PIP2007-2010 were
not accomplished without any consequences for the entities responsible for their
accomplishment, because there are no legal mechanisms for assessing those who
account for them.
Centralization of informatization, finding support in the proposal to found an
Interdepartmental Telecommunication Operator, may spur administration towards a
monopoly in the executory class and not towards open standards of organizational
and legal interoperativeness. The assumption that the effect of public administration information systems interoperativeness may be achieved exclusively through
consolidation of implemented projects in one entity resulted, among others, in reduction of a large circle of contractors to several contractors selected in uncompetitive proceedings.
The projects connected with the development of e-government, listed in the
latest PIP project, shall largely be accomplished with EU funds cofinancing. It was
assumed, however, that the EU supports such measures only when contribution of
EU funds may help achieve the agreed Community objectives. So one should not
reckon that in the new programming period those information projects could be
financed by EU funds which could not be completed under the present financial
conditions. Furthermore, one of the fundamental principles in implementation of
the projects supported by EU funds is the obligation to maintain the investment
(already completed or at the stage of information projects implementation) for five
years after its completion.
Neither PIP2006 nor PIP2007-2010 had their accomplishment measured and
this state of affairs was explained by incorrect defining of the objectives of these
plans. On the other hand, the supervision and monitoring of PIP2011-2015 tasks
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may be ineffective, because they will be conducted with the use of a non-cohesive
set of indices.
Poor preparation of information projects results also from deficient competencies of decision-makers responsible for public administration informatization. They
should increase their qualifications and skills so as to match the changes in teleinformation and project management.
Public institutions applying for project subsidizing use the only project management method recommended by the EC, known as Project Cycle Management
(PCM) [21]. The structure of this method conforms with that of the application for
subsidy within the Human Capital Operational Programme. This free and consistently updated methodology is aimed at an improvement of management of projects
and programmes cofinanced by the EU, but mostly at taking reasonable decisions
by the EC employees who grant and control the use of aid funds. The PCM method
structure is not mapped in any professional software supporting the project management. Management of subsidized information projects with which this sector
will be informatized cannot be effective without a specialist software support.
The PCM methodology quite poorly supports the project manager during the
implementation phase. On the other hand, the manager’s position in relation to
people and structures which decide how to spend European funds is also deficient.
The need to introduce changes, resulting from the need to remove conceptual mistakes or replace an obsolete technology with a modern one causes considerable
delays in accomplishment of projects.
Teleinformation systems included in the projects are created in public institutions with the use of the public procurement procedure applying the price criterion,
which may result in a choice of solutions of the lowest functional value. Other
restrictions resulting from this procedure are: inhibited verification of systems
functionality by end users in earlier working phases, slowed down implementation
process, attaching no weight to systems architecture, which contributes to their
later integration and operation costs or purchase of the solutions which are described properly in Terms of Reference but are technologically non-innovative.
Drawing up new legal acts which constitute a basis for functioning of teleinformation solutions in this sector causes delays in projects accomplishment,
increases the systems creation costs and relatively often makes it impossible to use
those of their elements which were already made [11, 12]. For example the UINF
amendment admitted new methods of authentication of administration Customers
in contacts with offices, such as a signature confirmed by the ePUAP trusted profile or a personal electronic signature in electronic identity cards prepared within
the pl.ID project. So as early as since June 2010 it has been technically possible to
use the new type of a free-of-charge signature, but because of the lack of several
regulations the ePUAP trusted profile could be used no sooner than from 9 June
2011. A delay in the project accomplishment is tantamount to delayed availability
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of a given e-service. Those who want to get electronic identity cards have been
waiting for them for over two years.
Polish administration established and launched numerous information projects
in order to introduce promptly and most effectively the new e-services both for
individual customers and companies [14]. As a target, it should also aim at creating
an attractive offer of Polish services on the common – European market of digital
services. It could also increase its capacity for effective functioning in complex
networks of correlated organizations, if only through joint implementation of information projects with the private sector and non-profit institutions. Further progress of e-government will depend on the effective management of IT projects with
overlapping schedules of implementation, using the same resources and funding
sources.
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THE RURAL FARM AS A BASIS FOR CONSTRUCTING
ECONOMETRIC MODELS
Tomasz Kondraszuk
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Abstract. A rural farm encompasses both the activities of an agricultural
farm and a household directly related to it. A rural farm thus understood
should serve as a basis for constructing decision models aimed at carrying out
the following objectives: ecological (as part of the agricultural farm), social
(as part of the household) and economic (referring to the whole). The need to
balance these three groups of objectives has become a fact and is carried out
through the common European Union policy by using various financial instruments. The basic purpose of the constructed business models is not only
to answer the question of what should farm development lead to and which of
the conducted activities should be developed, but also how should a household (farming family) manage its resources.
Keywords: rural farm, optimization model, economic calculation, information and decision-making system, agricultural enterprise, integrated information systems, management.

1. INTRODUCTION

The rise and development of econometrics should be connected with introducing mathematical methods into economic studies. A branch of econometrics which
has become of special interest to agricultural is linear programming. Attempts to
optimize production decisions in agricultural farms go back a long way. Opinions
as to the usefulness of linear programming to describe economic events vary. This
is because there are examples in which the optimal solutions obtained are treated as
the only correct final decisions. In such cases it is easy to make a mistake and discourage others from using these methods. Discussions on the applicability of linear
programming are ongoing, both in Poland and abroad. The basic charge levelled at
linear models is that they provide a too simplistic description of reality and do not
account for curvilinear relationships. This is indeed true, but it is up to the skill of
the person constructing the model to ensure that a studied problem can be described using linear relationships. It is for exactly this reason that a very good familiarity with the problem being modelled is required, since linear relationships
between entered decision variables are true only for some intervals of variation.

Outside these intervals, their behaviour is usually curvilinear. An attempt can still
be made to describe them using linear relationships, but with changed parameters.
According to Ziętara [1989] “There is still another property of linear programming which should be highlighted. I mean here the assumption that production activities are independent from one another. In reality, various substitution
relationships with a complementary or competitive character occur between the
examined activities. These problems can be correctly solved by introducing combined activities, as well as by setting the appropriate limits. This allows preserving
the organic character of agricultural farms and enterprises.”
The greatest advantage of linear programming is the simplicity of model representation and the universal character of the computing algorithm. The transparency and intelligibility of the model allows the problem to be well structured and
the obtained results to be correctly interpreted. One should choose issues and problems which can be solved using this tool knowingly. Generally, linear programming plays an auxiliary role in scientific research and is often used to confirm and
illustrate a preconceived thesis. We assume that the decision maker guided by the
objective presented in the model should behave in a rational manner expressed by
the adopted objective criterion. The obtained optimum solution allows correct assessment of any regularities occurring in the object (farm) being modelled and
shows the proper behaviour of decision makers. Using the above assumptions,
Ziętara and Kondraszuk [1984] used models to elabourate methodical foundations
for dividing costs into fixed and variable ones depending on the scope of decision
and whether the farm resources are stable or varying.
At the present moment, it seems that the role of and need for modelling economic reality in agriculture will increase as the farming environment is becoming
more complex. For many years, the main focus of industrial agriculture was put on
increasing the scale of production, with an assumption that one can both exploit
natural resources and exceed limits resulting from plant and animal biology with
impunity. Faced with the reality of sustainable agriculture, one should take into
account limits resulting from degradation of natural environment, including biodiversity, landscape, non-renewable resources, as well as preserve the well-being of
animals and other limiting factors set by ecology. The objective is transformed into
an optimization of net benefits from economic development while preserving natural resources and the global balance of ecosystems. The number of decision variables which need to be accounted for in modelling increases. These variables are of
an economic, but also environmental (ecological) and social character, and their
totality impacts the benefits obtained.
In case of an individual (family) farm, which is also an enterprise, the entire
focus of economic calculations was traditionally put on the activities of an agricultural farm, treated as a manufacturing plant. A personal income category taking
into account income not related to agricultural farms was indeed introduced, but
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severed from any personal assets held. Many authors emphasize that an agricultural
farm thus understood is only a tool to realize personal objectives of its owner and
accordingly becomes fused into a single whole with the household [Gędek 2009].
In such case one should attempt to include in all kinds of financial liquidity balance
sheets the expenses necessary for running a household, but also non-farm related
income. There is, therefore, a need for a wider view of activities of rural farms,
also for the purposes of agricultural econometric studies. The author [Kondraszuk
2006] presented methodical aspects of economic calculations and making yearly
closing balances in a rural farm, believing that many of the decisions taken by
farmers become understandable only when viewing a rural farm as an inseparable
whole.
Intending to correctly reflect the behaviours of farmers, the paper attempts to
describe selected problems related to constructing a linear model for the rural farm,
understood as a fusion of two entities: the agricultural farm and the household.
2. SELECTED PROBLEMS RELATED TO CONSTRUCTING LINEAR MODELS
FOR THE RURAL FARM

The rapid changes in the agricultural setting, forced by the varied economic
outlook, as well as the changing agricultural policy of the European Union, compel
farmers to constantly evaluate the possibilities of better usage of available resources. What is essential is to treat all elements of both the committed assets and
the P&L statement together. This is especially important in case of agricultural
farms, as European Union assistance will be increasingly diverted from pure production activities to households or to non-agricultural activities as part of multifunction development of rural areas [Wilkin 2003]. The basic means of production
such as land, capital and labour may be committed not only for purely agricultural
activity but also to produce benefits as part of other activities. In these circumstances, income from non-agricultural activities can considerably complement income from the farm. The need to integrate economic calculations and examining
activities in agricultural farms (enterprises) in a systemic manner has been presented in the author's previous publications [Kondraszuk 2003, 2004, 2005]. Decision
models allowing integration of strategic and operational objectives in farms are an
important tool to correctly determine the consequences of mechanisms of introduced agricultural policies and the changing economic outlook [Majewski et al.
2000]
In order to cover the entirety of an agricultural farm and household, the author
introduced the notion of a rural farm which takes over all of their objectives and
tasks. Agriculture is a particular domain in which the economic, ecologic and social objectives of human activities converge. The destiny of farming families is tied
to agricultural farms, and on the other hand the conducted agricultural activities are
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dependent on the situation of the farmer and their family. To ensure constant development, a farming family sets certain team and individual goals related to the
participation system, delegation of competences and motivation of family members. The participation of each family member in carrying out these tasks is often
restricted by other duties. In the model, this phenomenon will be reflected as limited labour resources. Additionally, alternative costs of labour may exceed the income obtained from farming. This can happen if there is a prospect of other, more
attractive jobs outside agriculture. The model should include decision variables
describing the opportunities of undertaking and conducting activities from the
household's point of view. They will be competitive compared with conducting
agricultural activities and their choice will be prompted by the availability of limited resources and relative profitability.
The resources and structure of means of production in a rural farm may vary
depending on the currently prevailing economic outlook and leveraging emerging
development opportunities, not only for the agricultural (production) farm itself,
but also for the household and each member of the farming family. When constructing decision models, we should leverage all opportunities to increase income
which result from production specialization and concentration, but also preserve
the limitations resulting from the requirements of sustainable development and
maintaining the household. In such manner, we should manage to harmonize the
material and non-material objectives. These objectives can take the form of multicriteria models, taking into account several models simultaneously. The objectives
derive from motives of human actions such as the motive of obligation, income and
prestige [Kondraszuk T., Ziętara W. 1988]. A similar view is given in Woś [2004]:
“A farmer does not, however, maximize their profit from capital, but family income. At the same time, they must provide work to all family members who have
no other job. They also realize various social, existential, environmental and cultural objectives. They must maintain their farm as a going concern, and thus establish conditions for succession. In a word, the farmer realizes a multi-factor objective function and such peasant reality cannot be reduced to maximizing profit on
the scale of an individual.”
Agricultural farms form an organic whole interlaced with multiple quantity
and quality relationships [Manteuffel 1965]. Using live plants and animals, the
farmer aims to achieve stable, economically feasible and socially accepted production in a manner that does not threaten the environment.
An agricultural farm disposes of assets which are the property of the farmer
and their family and includes items comprising both the agricultural farm and the
household. If we allow the possibility of mutual flow of available resources within
the farm and farming family, including labour and capital, but also land, then the
analysis of effective husbandry and held assets should treat the agricultural farm
and household together. From a formal point of view, in case of an enterprise run
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by a natural person the owner is liable for debts incurred in connection with conducted economic activities with its own private assets (including in particular fixed
assets). Banks which grant credits analyze private assets very carefully and often
use them as the main collateral.
In conditions of changing economic outlook the development of an agricultural farm will be dependent on the ability to take into account the following perspectives: financial (increased production through product development and technological refinements, ensuring solvency, increasing the income of owners), social (producing healthy food, but also self-improvement and acquiring knowledge), ecological (protecting the environment, ensuring the well-being of animals, protecting the
landscape etc.)
In a linear model for a rural farm that treats the agricultural farm and the
household together, the assessment of means of production (land, capital, work)
should be based on lost opportunity costs. The correct determination of contractual
remuneration of an entrepreneur and their family and interest from the farm's capital is essential for calculating and assessing the obtained results. These express the
conditions in which the farm operates and its relationships with the setting. The
value of using own means of production will be assessed according to the appropriate shadow prices.
In case of own labour expenditures, a principle to omit its costs in agricultural
calculations was adopted. For the point of view of an agricultural farm, this solution is acceptable, provided that the actual costs of maintaining labour resources
(the farming family) are taken into account in costs.
A number of approaches to treating the unpaid labour of a farmer (entrepreneur) and their family members in European Union countries follows:
a) omitting the payment for labour of the owner and their family (e.g. in Italy);
b) omitting the payment for labour of the entrepreneur (and their spouse), but
including contractual payment for labour of family members (e.g. in the UK);
c) using a uniform contractual payment for labour of the entire family (e.g. in
Germany, France).
There is also a need to take into account the costs of capital committed for
conducted activities. External capital may have a financial form and generate interest costs, or a material form and generate rent payments. These costs can be commonly deducted in financial accounting. On the other hand, the costs of involving
own capital (lost opportunities) should be calculated individually and outside accounting methods. For the purpose of constructing mathematic models, one should
attempt to work out common methods of calculating such costs.
According to Goraj and Mańko [2011]: “To achieve full comparability of results achieved by agricultural farms using own means of production at various
scales, it is necessary to compile the P&L statement using so-called economic
costs. The financial result of an agricultural farm operational results statement us-
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ing economic costs is an economic surplus, also called the farm profit.” Based on
Farm Accountancy Data Network, the authors proposed to assess unpaid work of
farmers and their family members on a particular farm based on hired labour pay
rates on other farms employing hired labour which are found in a particular region
and economic size class. If there are no such farms in the region in a particular
year, costs of own labour are assessed taking into account the annual average for a
particular class, and if the number of farms is insufficient, the general average for
all farms.
Costs of own land are assessed in a similar manner. The basis for assessment
is the average lease rent paid by farms which lease additional agricultural land in a
particular region and economic size class for a period longer than one year.
When calculating the costs of committed capital, the assessment of own capital cost, which is the balance difference between the value of all assets and of all
liabilities, was replaced with assessment of the cost of farm assets, which consists
of selected prime cost items. It was assumed that the assets include fixed assets
without land and those current assets that cannot be monetized straightaway, such
as field crops (short and long-term) and non-breeding livestock. Because the majority of stocked own products is kept by farmers due to a possible increase in prices,
it can be assumed that these represent “cash on the way”. The cost of farm assets is
assessed as equal to interest which the farmer might obtain by depositing their
equivalent in a bank. It was assumed that the basis for assessment should be the
long-term interest rate, adjusted by the tax on profits from bank deposits. The value
of a farm's assets which the interest rate thus calculated is multiplied by is given as
the arithmetic average of values of the relevant assets at the beginning and end of
the year.
The total cost of unpaid own means of production is the sum of assessed cost
of own labour, own land and own committed capital.
The linear model also gives the possibility of evaluating the committed resources in an indirect manner by adopting decision values which represent alternative means of managing the resources of a rural farm, including those of a household. The optimal solution will generate the best production structure (size of decision variables) and indicate means which are at a minimum. These variables will
have a dual price which allows analysis and searching for opportunities to increase
them or changing the production technology to use them more rationally.
3. SUMMARY

A rural farm is a notion which allows a mathematical model to simultaneously
comprise social, ecological and economic objectives of business entities operating
in a rural setting. The need to balance these three groups of objectives has become
a fact and is carried out through the common European Union policy by using vari25

ous financial instruments. The basic purpose of the constructed business models is
to answer the question of what should farm development lead to and which of the
conducted activities should be developed. Or, perhaps, whether it would be more
profitable to abandon any currently conducted activities and utilize the available
resources in another manner.
Mathematical models for an agricultural farm adopting the principles of sustained development should thus not only cope with specific aspects of agricultural
activities (quantity accounting plays a large role here), but also integrate all areas
of conducted activities.
When modelling economic activities, it is necessary to view the farm as a system, and therefore take into account both the existence of internal relationships and
the impact of the external setting on conducted activities. A rural farm is an especially complex system which needs to be assessed using multi-criteria methods. At
the micro scale, we need to deal with extensive social, societal, biological, technical and economic relationships.
The agricultural setting in Poland is changing rapidly, possibly faster than in
other countries with market economy, as we attempt to close the gap. In European
Union countries a more valid strategy today is to extensify production. For the
decided majority of farms in Poland, the problem of sustained development and
rationalizing production can be solved only in one way, namely by intensifying
management. In following the idea of sustained agriculture, it should be remembered that this idea does not exclude the use of conventional management methods
on farm level, but also assumes that state-of-the-art scientific and practical agricultural achievements will be applied to achieve the adopted objectives. It is the
broadly understood knowledge and conscious efforts of the farmer which set the
objectives and opportunities for sustained development. In this sense, reflecting the
relationships and connections occurring in the economic reality becomes very important. Properly constructed decision models are supposed to point to the best
solutions which can be used to improve individual and social welfare by achieving
varied benefits, including environmental services, in the shorter and longer term. It
should be remembered, however, that the optimum that takes into account the benefits and costs for a single farm will be found significantly above the socially acceptable optimum. The problems of sustained development will therefore apply not
only to the potential conflict between the production technology utilized and the
protection of the environment, but also between individual and society-wide objectives in both the short and long-term perspective. This involves a specific challenge
for mathematical modelling and economic calculation methods, which allows
farmers to constantly develop and shape correct attitudes compliant with the principle of sustainable management.
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Abstract. Economic situation of many companies operating in markets with
high saturation currently requires new ways and tools to explore knowledge
about the client, which should result in accurate prediction of the expectations and preferences of consumers and the proper adjustment to them. Only
these types of activities in modern economy can maintain sales growth trends
and keep up with the competition. The article described the real implementation of business intelligence system in telecommunication company (on the
polish market) which use analytical models in the process of supporting sales,
based on the upselling techniques of products and services.
Keywords: Business Intelligence, up-selling, analytical model, data mining,
knowledge exploration

1. INTRODUCTION

In the modern economy it is increasingly difficult to achieve a competitive
advantage, especially in saturated markets, which focus on techniques such as
cross-selling and up-selling. Buyers treat these kind of goods as complementary to
the core products and services of the company. From sellers perspective these
kinds of techniques and goods are becoming a vital branch of activity. Despite of
the unfavorable economic situation it allows to increase the profitability of the
projects. Therefore ensuring the adequacy of the proposed offer for the customer is
an important aspect of modern business. SME companies which offer small quantities of goods to the narrow range of customers do not require advanced analytical
tools. Simple spreadsheet or a database often appears as suitable solution which
meet their needs. IT engineers are dealing with completely different problems in
large business objects, ie. corporations. Complexity and number of transactions in
these kind of organizations prevents them from direct analysis or this kind of analysis would be extremely inefficient. In such situations the solutions are Business
Intelligence (BI) tools, which allow to explore the data stored in the data warehouses and extract the knowledge regarding the preferences of particular customers.Nowadays, many companies exceeds the limits in which the ordinary insight

into pure data is no longer sufficient to make the best business decisions. The increasing amount of data in operating systems makes the standard reporting tools
are no longer suitable. The need for delivery of proper information to the right
people at the right time is a key factor that encourages companies to invest in BI.
The purpose of this paper is to present the possibility of using the scoring system (based on the Business Intelligence environment) in the process of generating
recommendations for customers of telecommunication company. The mentioned
above solution enables new possibilities of sale for use of corporate call center
consultants.
2. OUTLINE OF THE BUSINESS INTELLIGENCE

The concept of Business Intelligence (BI) has many definitions in the literature. One of the most popular definition describes BI as a set of practices, methodologies, tools and technologies designed to collect and integrate data. In the next
step these data will be transformed by the BI processes into information and
knowledge. The process of transmission of information and knowledge should be
oriented towards the right audience in the right place and the right time. From the
other point of view Business Intelligence can be understood as a phenomenon of
the transformation of data into information and information into knowledge in order to optimize the business processes. Considering the BI solutions from the business perspective it can be said that they allow primarily to the use of multidimensional analysis and thus the perception of the company from any perspective.
These kind of systems allow users to explore a big sets of data without special experience in IT technologies.
In summary, Business Intelligence environment was designed for gathering
and integrating data from multiple operational sources and then for processing
these data into understandable business structures. The aim of this process is to
deliver to the end business user a clear and certain information. [1]
2.1. Implementation of Business Intelligence system

Access to the critical data in order to smooth functioning of the organization
can be implemented in many different ways. The market offers a variety of competing technologies and solutions. The differences between them are often on the
low level of details. However, the general architecture scheme is very similar in
most cases. Source data are usually collected from transaction systems in cycles,
using efficient methods of data mining of important from a business point of view.
These tasks are carried out with the lowest possible impact on the performance of
business processes. The next step is cleansing and integration of data from different
sources. These activities often require to connect, adjust and harmonize of the data.
Data modified in this way are transmitted to the data warehouse which is the cen-
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tral repository of business objects. The repository is organized in accordance with
the demand of high availability and usefulness of the information. A data warehouse usually contains a copy of the information from the source systems, but its
physical separation and a completely different structure allows to execute even the
most complex analysis without adversely affect on the other business processes.

Figure 1. The concept of data flow within BI solutions.
Source: Mierzwa.T. (2010) Zarządzanie z wiedzą, Business Intelligence Portal, 10/2012,
http://bi.pl/publications/art/5-zarzadzanie-z-wiedza

Based on such foundation, the deployment of a comprehensive set of reports
and business tools become possible. An important aspect in this case is the "feedback phenomenon" (Fig. 1), ie the mechanism to communicate the results of the
analysis back to the source systems. An example of such information which may be
used directly in the operation processes is customer segmentation. In this case the
customer service model can be fitted to the particular group of customers, prepared
earlier by analysts [2].
2.2. Benefits of implementing Business Intelligence system

The implementation of Business Intelligence system could help the company
to achieve many benefits in a relatively short time horizon. In area of management
these benefits can be divided into those which directly contribute to increased revenues for the organization and those which affect the cost reduction.
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Benefits affecting the increase of the organization's revenues:
Attract new customers,
Increase of customer loyalty,
Increase of sales to existing customers (ie up-selling, cross-selling),
Better planning of sales and management of sales team,
Effective planning and management of marketing campaigns,
Exact match of offers for individual customers or groups,
Reduce time to market for new products,
Awareness of pricing of products and services,
Better planning and effective implementation of the strategy.
Benefits influencing on the reduce of the organizational costs:
Improved supply chain management processes,
Effective planning, budgeting and cost control,
Fraud Prevention,
Realistic planning of production,
Effective management of the stock levels,
Increase of employee productivity,
Reduction of risk (market, credit, operational, etc.),
Effective management of contractors,
Reduce of the costs associated with obtaining information
and preparing reports.
Implementation of Business Intelligence system in large company is usually
considered as a complex process, strongly dependent on specific customer requirements and conditions. The significant impact on the process has architecture
both with IT maturity of organization, as well as organizational culture. In such
cases the systems are often customized to the sophisticated customer's needs.
Therefore the overall costs of implementation is highest.
The benefits that an organization can achieve with BI applications are being
increasingly profitable. Therefore, the implementation of such systems is today one
of the most important areas of information technology development in all sectors of
the market [2].
3. GENERATION OF SALES RECOMENDATION

Due to the polish market saturation of GSM mobile services (after 2006) key
players initiated a search for new sources of revenue. In opposite to the basic services activation process, these kind of activities demand the complex analysis (eg
analysis of use, behavioral). In Poland in 2008, the level of the market penetration
was estimated at about 108-115% [3]. In some European countries, such as Lux-
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embourg, Italy, Latvia, Lithuania the market penetration had already reached
120%. Therefore further development of the industry will be possible only on the
assumption of wider range of value-added services (VAS) and based on the transformation of the original business model into the new concept which goes beyond
the provision of voice services.
Against the background of these considerations a wider range of initiatives
have begun to appear, eg the sale of content, applications and data transfer as well
as an attempts to use all possible channels to reach new customers. The latter trend
was also associated with activities regarding data mining techniques.
3.1. Scope of the project

This article described the real implementation of business intelligence system
in telecommunication company (on the polish market) which use analytical models
in the process of supporting sales, based on the upselling techniques of products
and services. The reason for the launching the project were results of the analysis
of possible commercial use of the call center channel for selling the company
products and services. Based on that paper it was found that during the 2009 in the
Call Center channel there were approximately 6.5 million of acts of communication
with customers in which the sales activities were possible.
The process of adaptation of the channel in order to meet the corporate needs
for sales have to consider the scale of the company. Therefore the implementation
of such solution will not be possible without development of dedicated (ie tailor
made) IT tools. The essence of actions of these systems was to automate the process of distribution of processed and supplemented metadata, based on appropriate
information gathered from the analytical environment used by the call center consultants.
3.2. Solution architecture

The process of generating sales recommendation for Call Center consultants is
based on the corporate data warehouse (DWH) as a main source of data for the
service. DWH offers predefined sets of data by data marts, operating on the various
product lines. The use of the thematic data warehouse (ie data marts) allows the
decoupling of each decision-making processes in specific areas of business. The
effects of using this approach had also a negative dimension. The key issue was to
maintain consistency between the data warehouse and data marts in the processes
of definition, renovation and management of data. Without meeting these conditions, the mission of the data warehouse as "the only version of the truth" would
prove to be impossible to meet. In the next step the data derived from data warehouse were used to run scoring models on the analytical platform. Models containing algorithms to calculate scorings and allocate customers to the individual segments were developed by a team for building the knowledge about the customers.
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Scorings took the numeric form (eg, likelihood to purchase the application for each
client), or text (eg, the recommended level for maintenance). Then the resulting
data sets were sent to a central repository of knowledge about the client (ie.
CRWOK) where were supplemented with information regarding particular products and filtered by specially created business rules. These mechanisms had been
responsible for consistency between the current recommendations and commercial
offers considering the specificities of particular promotion. At this stage of the
process, the verification of the adequacy of the final recommendation is required
(using the billing system), because of the fact that the results of scoring models
were delivered to the each of system on a monthly basis. This kind of data flow
could have a negative impact on the quality of the data. In the last step the final sets
of information were transmitted to the frontend systems used by consultants of
Customer Service Department (Fig. 2).
In terms of information technology the BI solution consisted of the following
components of logical architecture:
Application for Management of Analytical Models (AdZMA)
Central Repository of the Knowledge about Customer (CRWOK)
Corporate Data Warehouse (DWH)
Customer Service System (KSP)
Access system for Billing (CCFacade)

Figure 2. Generation of Sales Recommendation
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Application for Management of Analytical Models (AdZMA)
The component of IT architecture which providing functionallity of implementation, management, verification and operationalization of new analytical models that support the sales process of products and services for the consultants of
corporate Call Center.
Central Repository of the Knowledge about Customer (CRWOK)
The component of IT architecture that stores a knowledge about the customers
and enable the operational calculation of analytical indicators, obtaining additional
information about the customers and data sharing for operating systems, especially
customer service supporting systems.
Corporate Data Warehouse (DWH)
Centrally managed and integrated database which collects data from operating
systems and other data sources of the organization, such as CRM, ERP. Then the
behavioral data of selected customers are provided to the AdZMA and CRWOK
systems.
Customer Service System (KSP)
The component of IT architecture which constitutes a basic user interface for
consultants of corporate Call Center. This system provides graphical representation
of sales offers and recommendations which have its origins in the results of scoring
models as well as a customer responses to the proposed offers.
Access system for Billing (CCFacade)
Middleware component which provides services (methods) for access to the
billing systems, responsible for individual product lines.
3.3. Post-implementation review

On the phase of planning the time of implementation of the system had been
estimated at 6 months. In fact the project had been realized at 8 months, due to
difficulties during the system tests. Primarily the problem was a quality of test data.
The cost of implementation of the project has reached a value of 1 500 000 zł.
Post-implementation review of the project shows that the conversion level for
selected groups of products oscillated at 1.5% at the begining of IT systems implementation. It was not an expected value. Fortunatelly after several minor adjustments of scoring algorythms, this level began to rise to the level at 2.5%. Given
the large scale of the company the result was substantial, what means more than
150 thousand acts of sale (per year). This potential of sales allows to achieve return
of the investment in the two years after implementation of the system. However at
the moment the official results are not yet known.
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3.4. Prospects for development

An application of data warehouse and tools to operate on multi-dimensional
data structures allows to understand the customs, as well as predict future customer
behavior. In this case BI mechanisms might directly influence into the accuracy of
the recommendations generated by the system for consultants during the conversation with the customer. In the other words, on the basis of statistical techniques BI
systems are increasing the possibility of the effective forecasting. [4]
Prospects for development of the described area are attributed primarily to
further optimizing of the solution in terms of accuracy and quality of recommendations as well as to the expanding the scope of IT support for the other distribution
channels. From a technical point of view this project will not be a difficult to implement and will not require such a large funds and resources as in the first phase.
The solution architecture was designed in the spirit of services (ie Service Oriented
Architecture - SOA) which allows relatively easy expansion of the system for new
products as well as a fairly simple integration with new IT systems functioning in
the organization (Fig. 3).

Figure 3. Solution Architecture
4. CONCLUSION

Data mining and discovery of knowledge and thus help for understanding the
world around us may soon become more important than the classic applications of
information technologies such as business process automation, optimization of
production or computer-aided design, etc. Gio Widerhold, Professor at Stanford
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University even claims that "the discovery of knowledge becomes the most desirable product of computing."
The essence of the phenomena related to the discovery of knowledge is extremely simple and can be interpreted by humans intuitively. However, practical
implementation of the project is technologically and organizationally complex and
sometimes very difficult, especially in meaning of advanced software development
forces, unusual organization of work and costly specialized consultations [4].
However the results of this work are worth of the effort and expenditures. They
bring a new quality to the business analysis, providing ability to obtain significant
competitive advantage for innovative companies [5].
Practice shows us that almost all of the functional areas of telecommunication
company may be optimized by the application of data warehouse and data mining
tools. This effect is clearly visible in a sales area, which is very vulnerable to market dynamics and volatility. However the changes are not possible today without
the proper modifications of the corporate software. Software development process
regardless of the used management approach (whether it is a classical approach
represented by the PRINCE2 and PMI or Agile) requires significant time overhead.
That is why time to market for particular products becomes very long. In this case
it's hard to talk about effective competition with the market leaders. One of possible solution is application of Business Intelligence tools that prove not to be underestimated both for temporary solutions as well as for the construction of complex
software structures [6].
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THE ROLE OF ONLINE COMMUNITIES IN PROCESS OF
EVOLUTION OF MODERN MARKETING MODELS
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Abstract. This article aims to show the evolution of contemporary marketing
models influenced by the development of modern information and communication technologies. One of the areas that allows to significantly shape the
awareness of consumers is the environment of online communities, dedicated
social technologies, basic web search and indexing engines.
The first section of this article will take consideration of the prerequisites and
process of evolution of modern marketing models and at this background, the
potential of the environment of online communities will be shown in the area
of marketing communications. As a result of the analysis will be presented a
model of integrated, non-invasive marketing campaign using the Internet
search engines and dedicated social technologies.
Keywords: marketing models, non-invasive marketing, online communities,
social technologies

1. INTRODUCTION

Sales of consumer products has always been the object of study and interests.
Evolution of marketing models was accompanied by continuous development of
modern information and communication technologies. Nowadays, more and more
people are using the Internet, which one of it's benefits is savings - companies don't
have to spend large budgets on campaigns, as in the case of traditional communication channels such as radio, television and outdoor, and the ability to reach a specific audience helps to increase the effectiveness of marketing campaigns
[26, p. 7]. In the face of the changes that have resulted in introducing new media to
marketing communication, new opportunities emerged.
2. PREREQUISITES AND PROCESS OF EVOLUTION OF MODERN
MARKETING MODELS

Marketing is a set of tools and measures by which the company shall communicate to the market with information that characterizes the product, company,

environment and the set of factors convincing buyers about the value of the product
and its manufacturer [28, p. 89]. Marketing communication is a process of exchanging information between the company and its environment, to carrying out a
specific marketing strategy [4, p. 17]. Marketing activities have taken the form of
interactive, interdisciplinary entities and use communication tools, such as product
placement, which can be classified both advertising and Public Relations activities
[23, pp. 459-461].
Before the rapid development of Internet and communication technologies,
current conventional model was the concept of the "4P", focused on [31, s. 395]:
product - including the range, quality, brand name, packaging, services,
price - characterized by pricing, discounts, terms of payment,
place - discusses both distribution channels and logistics solutions,
promotion - personal and additional promotion, advertising, promotion,
merchandising, Public Relations and sponsorship.
In the era of new marketing information is no longer focused on the product.
Consumers are well informed and can easily compare similar offers. People are
now in the center of attention, and marketing professionals try to influence the
mind of the consumer. David Meerman Scott distinguishes between old and new
rules of marketing, which allows to distinct advantages of the basic functionality of
new forms of marketing communication. According to the old rules of marketing
and PR [21, pp. 39-43]:
marketing was geared mainly to increase sales of products and services,
it was necessary to reach the largest possible audience,
the ads have often intrusive form,
there was one-sided communication,
marketing and Public Relations were conducted separately,
customers seeking further information about the product or service had to
reach for the press, radio or television.
In 1990, Robert Lauterborn said that the classic formula focuses on the point
of view of the company, while marketing should be more about seeing the perspective of the customer. Therefore he proposed a formula of "4C":
customer value - the value for the customer (4P product),
cost - the cost of which shall be borne by the customer (4P price),
convenience - the convenience of purchasing (4P distribution),
communication - communication with the market (4P promotion).
Both approaches have the same elements, but the new formula focuses attention on the product and the customer needs.
Information technologies, including the Internet, allowed the transfer of marketing communication directly to the client, and the combination of marketing activities with the activities of Public Relations. According to the new rules of marketing and PR [21, pp. 56-57]:
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marketing is about more than just advertising a product or service,
advertising may take the form of less intrusive and can be displayed at a
time in which the client is considering the purchase of a product or service,
marketing and Public Relations have become a two-way communication,
as well as a form of communication occurs directly between the consumers
themselves.
A new approach to marketing resulted in shifting the spotlight on the targeted
customer. Facing the era of Web 2.0, Social Media has become one of the many
aspects covered by recent marketers.
Social Media consists of people talking to each other, listing the information
and resources between members of the community. Companies will therefore depend on reaching out to the target group of consumers in order to create the most
effective and the most extensive network of relationships. With Social Media, it is
possible to share ideas, information about their favorite brands, products and services, especially when in the absence of knowledge and opinion on the subject
users relay on the experience of others [26, pp. 8-10].
3. THE NATURE, OBJECTIVES AND TYPES OF ONLINE COMMUNITIES

In the past years, the growth of the Internet has facilitated the rapid emergence
of online interactions of dispersed groups of people with shared interests or with
other factors of similarity. These groups exhibit a wide range of characteristics and
have different purposes, from small groups engaged in tightly focused discussions
of specific topics, to huge complex virtual worlds with hundreds of simultaneous
participants, to millions of users linked by an interest in markets or exchange networks for goods and information [27, pp. 449-467].
Today, the development of IT technology causes that a new kind of society
was created - virtual communities, where its members can communicate with each
other without the need for physical proximity. Very rapid progress of information
and communication technologies enable to constitute virtually new communities
that are focused on the different issues. In this way, the primary difference between
traditional and virtual communities appears - a virtual world, based on ICT, eliminates the requirement of geographical proximity and social interaction of people
with similar goals is realized via virtual channel.
It is believed that the first the term of “virtual community” defined H.
Rheingold in 1994 and described it as a social aggregation that emerge from the net
when enough people carry on those public discussions long enough, with sufficient
human feeling, to form webs of personal relationships in cyberspace [19, pp. 116120]. C.M. Ridings in 2002 offered another proposal of its definition. In her opinion virtual community is a group of people with common interests and practices
that communicate regularly and for some duration in an organized way over the
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Internet through a common location or mechanism. The location of the virtual
community, although not physical, is important because it establishes the virtual
space where the members meet and interact [20, pp. 271-295]. This interaction can
take the form of mailing lists, distribution via the e-mail based on question-answer
model, interactive discussions conducted with the use of chat or forum and web
tools providing information to other network users. The people in a virtual community have a notion of membership (it can be formal or informal), and create and
maintain personal relationships with others in the community.
This new model of community, based on internet social networks, emerged in
the early 2000s with the community gathered around sites such as Flickr, Facebook, Twitter and Del.icio.us. They are called often as online communities and this
phrase will be used in this article. Their characteristic feature has become an
equipment of the website service in the web services enabling:
building a public or half-hidden user profile,
making a list of other users with whom they are in any relationship,
viewing and active use with lists of other users of the system.
Different online communities have different levels of interaction and participation made available to their members. They can be: simply adding comments or
tags to a blog, create posts and threads in the forum, sharing links to interesting
web content, rating and reviewing all kinds of information and finally active competition with other community members in the network video games. All these is
allowed by specialized social tools, that are focused on customization and strengthening the bottom-up initiatives (blogs, instant messaging, social networking tools,
etc.). These tools are different from their predecessors, such as forums or chat –
they are less structured and have greater flexibility. Members of the community are
in the vast majority individuals with different demographic profile and professions,
but more often the involvement of businesses in the life of online communities is
observed - sometimes they are creators and moderators of such communities,
sometimes only ordinary members or experts.
There are 4 motivating factors for members’ participation in community life:
expectation of reciprocity,
strengthening awareness,
a sense of efficacy,
a sense of attachment to a community.
The first factor bases on providing valuable information or assisting other participants in the community in the expectation that one will receive useful help and
information in return. An important feature that would encourage reciprocity over
time is a well defined and defended group boundary [14]. The second factor, in
turn, relates to strengthen one’s awareness and building a reputation online, and
sometimes even create a new identity in the online environment. Another very
important motivator is that a person contributes valuable information because the
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act results in a sense of efficacy, that is, a sense that he or she has some effect on
this environment. Making regular and high-quality contribution to the group can
help the user believe to have an impact on the group and support his self-image as
an efficacious person. The last, quite rare motivator, it is a simple sense of attachment to the community, a commitment one can have to the group. In other words,
the good of the group enters one's utility equation.
In all the cases mentioned above, whether the motivation is based on some
form of self-interest or altruism, the kinds and quantities of public good produced
will be sensitive to the costs and benefits involved [8], [9].
A typical online community should consist of [17]:
people, who interact socially and sometimes perform special roles, such as
leading or moderating,
shared purposes that provides a reason for the community,
policies, which takes the form of tacit assumptions, protocols, rules and
laws guiding people’s interactions,
computer systems, that support and mediate social interaction and facilitate
a sense of togetherness.
According to the last component from the list above, the most useful for this
application (they are dedicated to it) are social media tools such as blogs, wikis,
forums and discussion groups.
Each community, as it was said earlier, should have its main objective, of
which the most common are:
enjoyment,
development of interests,
information/knowledge sharing,
gaining information about products/service,
sales, auctions,
customer service, after-sales service,
relationship building,
relationship marketing.
There are many attempts of classifying online communities both in scientific
literature and in professional press. But the most universal is the typology proposed
by Porter. It includes [15]:
member-initiated communities (social, professional),
organization-sponsored communities (non-profit, government, commercial), with members-to-members or members-to-organization relationships.
This typology could be expanded into more detailed one, proposed by
U. Markus [12], where online communities can be divided into communities with
social, professional and commercial orientation.
Socially-oriented communities are the original community type from which
all other community types have evolved. They are focused to establish and main-
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tain a relationship to other members resulting from geographical proximity, demographic similarity, or a common hobby. Here the commitment to the group is much
stronger than with other community types. Entertainment communities might be
adventure or game environments or just popular chat rooms and they are more
focused on the individual members’ expectations rather than the group interest.
A professionally-oriented online community is geared toward professionals
and discusses subjects from a professional environment. Professionals participate
in it in order to contact and exchange information with people outside of their own
team or organization. These communities can be found also in the areas of education and training if learning takes place in the virtual environment and member
authentication is required to enter the community. Professionals can also form a
network of experts for a particular subject. This type of professional-oriented
community also involves acquiring and developing knowledge, although this takes
place informally and only as a result of initiative taken by the individual.
Commercially-oriented communities’ aim is to make a profit or gain a financial advantage. They are subdivided into business-to business (B2B) and businessto-customer (B2C) online communities.
B2B communities are set up generally to support supply chains or collaboration between companies within a common geographical area. In turn, communities
in the B2C category are developed to support a product or brand, to acquire and
retain new customers, and also to boost sales figures and enable cost-effective
market analyses and segmentation [12].
Online communities have changed the Internet environment significantly.
Their success (millions of users of many social networking services such as Facebook, Twitter, Instagram, Flickr, LinkedIn; and from Polish market: Nk, Wykop,
Goldenline) cause that more and more businesses think about use their potential in
the best possible way. One of the most important area of online communities’ application is the marketing communications.
4. THE ENVIRONMENT OF ONLINE COMMUNITIES IN THE AREA
OF MARKETING COMMUNICATIONS

Propagation of idea of community-oriented Internet certainly led to a better
perception of the role and position of business customers. Thanks to the net, they
can integrate with and jointly affect the company, which gives them a much
stronger bargaining position in trade.
Importantly, the impact of customers is not only reputational, but also a sales
one. Listening to customer feedback does not have to be always good for the com-
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pany, but closing of the organization in contact with the environment to not hear
criticism and advices of clients, is short-sighted action.
Already, companies operating in competitive markets must adopt a policy of
openness and symmetrical communication to help customers get in touch. The
critical property of today's Internet is that with the emergence of online communities blurs the traditional distinction between content creators and consumers. Now
everybody is to provide content and to consume it.
Another important feature of environment of online communities is a fast and
efficient creation of knowledge aggregated through the collective efforts of the
members of the virtual community. They can gather in one place their experience,
ideas, opinions and suggestions, inducing the formation of unique knowledge, unavailable anywhere [13].
Enormous opportunities offered by the Internet in contact with customers, allow for the use of the consumer experience of community members in the process
of creating new products and services. Communicating with other consumers, they
are informal advisors and experts and deliver marketing information.
At this basis, it can be observed, that a new type of marketing is forming. It
complements both traditional transactional marketing concept, as well as a relatively novel concept of relationship marketing. It is sometimes called as community
marketing, that is a strategy to engage an audience in an active, non-intrusive prospect and customer conversation [2].
Whereas marketing communication strategies (advertising, promotion, PR
etc.) all focus on attaining customers, it focuses on the needs of existing customers.
This accomplishes four things for a business [2]:
connects existing customers with prospects,
connects prospects with each other,
connects a company with customers/prospects to solidify loyalty,
connects customers with customers to improve product satisfaction, etc.
Community marketing can be introduced into organic or sponsored environment, dependent on type of a target community.
The role of the business in creating a community is limited only to prepare the
best conditions for its creation and development. Then the community members
themselves decide whether a product is successful or not. This situation means that
companies probably lose control of ongoing marketing activities. On the other
hand, through greater involvement of current and potential customers in the promotion and development of the product, the company reduces costs and prepares effective solutions (because of being community-driven).What is more, when companies listen to and respond to customers by paying attention to their conversations, they can easily use social media to influence these discussions [5].
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As it was said earlier, online communities are very interesting from marketing
point of view because of a set of their specific features desirable by marketers. So
there is a need to formalize in some way how to use properly elements of community marketing and web search and indexation services in the form of an overall
strategy for marketing campaign.
5. MODEL OF THE INTEGRATED, NON-INVASIVE SOCIAL INTERNET
MARKETING CAMPAIGN

A new type of marketing, which is powered by content and community, can
give the company a wide range of opportunities of mutually beneficial cooperation.
This approach to marketing activity is sometimes called as inbound marketing and
is the anticipation of the users’ activity. It is in contrast to traditional (outbound)
marketing, where the traditional way of communication is pushing of any commercial information or the advertising message to a potential customer.
It focuses on the internet activities, which allow customers to find the information
they are interested in with all possible network tools such as web search engines,
indexation services or social media. The idea of it is to take such action in order to
potential customers (in all available internet media) so they would be able to find
what they are looking for. In this case companies should maintain multifunctional
attractive and informative websites, participate in an active way in social media
and regularly publish great content through blogs, optimized press releases, case
studies, e-books, articles and multimedia content (slideshows, podcasts, videos).
The model of the integrated, non-invasive social internet marketing campaign,
that consist of four elementary strategies: Search Marketing, Social Media, Content
Marketing and PR, is presented at Fig. 1.
Search Marketing means using search engines to reach your buyers directly
[21, p. 274]. Search Engine Marketing is a remarkable form of marketing because
it is not invasive form of communication, but depends on building the content so
that the customer can easily find company's offer.
Companies therefore have the ability to reach consumers and influence them
directly at the exact point where they are looking for products, services or information. Such a situation makes the recipients "allows" to present them our products
and services, but the company have to be in the right place at the right time, and
this can be achieved by search marketing:
analytics - exist to support the process of measuring the impact of its activities in social media, websites, blogs, forums etc. [1, p. 282]; helps to
maximize efficiency and return on investment,
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landing pages - their goal is to get the visitor to take the desired action; the
choice of this action, whether it's filling out a form or make a purchase is a
business decision, undertaken on the basis of pre-prepared web strategy
[10, s. 63],
lead forms - it is the process of collecting the contact details of users to
make purchases at a later date,
link building - building on the principle of node connections and relationships and benefit from the mutual exchange of links and content [25, p. 4],
local search - solution to capture the location of the user, and to filter
search results to local products and services, e.g. restaurants [11, p. 336],
paid search - the majority of internet users use a small group of search engines, which gives the opportunity to purchase the presence of the occurrence of certain keywords [29, p .63],
SEO (Search Engine Optimization) - is the process of associating keywords
to content, but also a combined actions to gain a page rank and achieve a
top position in the search engine results [11, p. 199].

Figure 1. Model of the integrated, non-invasive social internet marketing campaign
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The elements listed above allows the company to generate more traffic to the
website, achieve a higher position in search engines rankings and increase the Web
presence. The next step in the optimization of marketing activities is Social Media.
Social Media Marketing is about the conversation with customers and directly between them based on converged media [7, p. 12]. Marketers can focus on Social
Media methods of communication, such as:
blogging - website with entries in chronological order; blogs usually allows
readers to write comments to their content; can benefit in consumer selfeducation, greater visibility in search results, lower the cost of Public Relations or being more responsive to consumer concerns [22, p 25],
crowdsourcing - the ability to have access to multiple recipients at once
and urge each recipient to do a small, but meaningful task [1, p. 142],
forums - are used for exchange of information and ideas between people
with similar interest,
monitoring - continuous care of online reputation, monitoring the keywords
and conversations focused around the products and services of the company [30, p. 151],
social bookmarking - is a reference to a Web address that is stored, shared
or retrieved online [22, p 107],
social networking - it's a concept similar to link building, but static content
is replaced by social structures, that are linked by correlated ideas, values
etc. [7, pp. 77-78],
surveys - may collect opinions and information, but the questions should be
carefully selected to avoid subjectivity, and the survey should be presented
for an extended period of time to get a proper sample size [10, p. 55],
wikis - are collaborative websites which allows its users to manage content
online; serve many different purposes, from entertainment and notetaking,
to advanced knowledge management [18, pp. 27-28].
Extensive use of Social Media can benefit in establishing new relationships
and stronger current relations with consumers.
Content Marketing is another important element of an integrated non-invasive
social internet marketing campaign. It consists of marketing techniques of creating
and distributing relevant and valuable content to attract, acquire, and engage a
clearly defined and understood target audience - with the objective of driving profitable customer action [3]. It enables to separate itself, while driving acquisition
(leads) and retention (loyalty) and requires continuous publications of rich multimedia content. It is based on the strength of company’s brand, its website and also
on, discussed earlier, search marketing and social media strategies. It, when is used
alone, will not generate leads and loyalty. It will enable to the company to enhance
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its position as a thought leader and innovator, connect with target groups in a more
authentic and personal way, and directly impact web search engine rankings and
traffic [16]. The essence of this strategy is the belief that if a company delivers
consistent, ongoing valuable information to buyers, they reward it with their business and loyalty. In addition to high quality fresh content it should lead to emergence of thought leaders. It is very important to identify, what information could be
interesting and helpful for community members or what problems could be solved
during the discussion and to publish a relevant and link-worthy content. It could
take the form of articles, blogs, case studies, ebooks, photo sharing, podcasts, videos, webinars, white papers. There are also more advanced solutions, such as thematic and sectorial knowledge bases, specialist factual website for customers or
extranet and various special interests groups for clients.
Public Relations is the final, and essential, piece to a comprehensive marketing strategy. It is based on relationships and communications being fostered
through social networks, websites, mobile apps and the media (mainstream and
social). Public Relations is the practice of managing communication between a
particular organization and its publics. People, with development of social media
environment, get a new platform to talk about company and products/services.
When someone mentions any brand in social media, there is much more probably
for other people to notice, and it’s monumentally easier for conversations to spread
much more quickly and easily. In addition, these conversations have the potential
to reach a much larger audience than ever before. If any company is not participating in online communities’ life, it’s missing an opportunity to spread its message
and missing valuable – and even damaging – conversations that could be taking
place about your brand [6].
Public Relations usually consists of:
analyst relations,
community relations,
crisis communications,
customer relations,
employee relations,
media relations,
optimized press releases,
speaking campaigns.
Each of these elements build a PR environment, that is not quite about making
a company seem more remarkable than it truly is, but it’s rather about listening to
target groups, sharing unique story with them, creating mutual connections, gaining
influence, and building loyalty in a measurable and meaningful way.
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An efficient way to use properly the potential of social media in PR is to [24]:
go platform agnostic and put a focus on a larger strategy that has nothing to
do with any single web platform,
be ready for a long term commitment, in time, a strategy will pay off and
provide increasing returns,
not forget the SEO intersection - it’s important to work to popularize
search terms across channels for brand association (what is more, links
earned from PR in tandem with other link building tactics can be a major
boost in both rankings and referral traffic).
As a result of PR activities in social media environment, a company gets increased brand awareness and skillful and efficient dialogue with the customers.
Simultaneous use of all four elementary strategies of presented model gives
the opportunity of increasing business outcomes and brand/product awareness. To
get the best results arising from the synergy effect, the company need to ensure as
comprehensive as possible coverage of elements of the presented model.
An example of the application of the model of the integrated, non-invasive
social internet marketing campaign in business practice can be represented by the
measurable results achieved by the company Alpha Software from Burlington,
Massachusetts (USA). By using the model, the company was able to better segment
and target their communications. They were able to identify the areas of the sales
funnel where they were having difficulties by breaking up their calls to action, and
targeting people at the right time in their decision process, leading to increase conversions. Application of a new strategy resulted in 143% increase on landing page
conversion rate, and 24% average increase in monthly leads [32].
6. CONCLUSION

Dynamic technological progress, increased consumer awareness about their
expectations and needs, and the growing aversion to traditional forms of marketing
communications forces the companies to search for new, less invasive ways of
reaching out to pre-defined target groups. The environment of online communities
is suitable for integrating social technologies and basic web search and indexing
engines in a comprehensive marketing campaign. Each company in this environment have the ability to grow faster and smarter than their competitors and to control their future. To achieve intended goals (leads and loyalty) the companies need
to listen to the markets, adapt to demands, consider the needs and goals of all audiences and connect with them in more meaningful and personal ways, start publishing relevant, link-worthy content and bring real value to online communities.
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BARRIERS IN THE DEVELOPMENT OF PUBLIC E-SERVICES
Anna Musioł - Urbańczyk, Barbara Sorychta - Wojszczyk
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Abstract. The task of electronic administration is to provide access to a wide
range of public services to citizens and companies using the Internet. This is
possible if both the service provider and the recipient meet the conditions for
providing and using such services.
The objective of the research is to identify factors which have a negative
influence on the development of public e-services, and subsequently to
survey these factors. This will enable us to specify the factors which have a
large, medium, or small influence on limiting the development of public eservices. The research will be conducted in commune, city, and county
offices of the Silesian Province.
Keywords: e-government, barriers in the development of public e-services,
public administration

1. INTRODUCTION

Electronic administration undoubtedly has an influence on the quality of
living of a society and on the way economic entities operate. This is why electronic
services in administration play an important role in the development of
information-based society in Poland. The need for the use of electronic information
in the public administration derives not only from obligations imposed by the
European Union, but also from the changes that the society undergoes.
The work presents the results of the survey research aimed at acquiring
knowledge on the issue of the barriers in the development of public e-services.
2. DEVELOPMENT OF E-SERVICES IN POLAND ON THE BACKGROUND OF
OTHER COUNTRIES

Although there is a continuous effort being taken for the development of
e-administration in Poland, according to the "United Nations E-Government
Survey 2012" report it is still far behind other countries. The Republic of Korea
with its 0.9283 E-Government Development Index (EGDI) is the world leader in
e-administration in 2012. The second place belongs to the Netherlands with the
index of 0.9125, and the third to Great Britain the EGDI of which is 0.8960.

Among the first ten countries with the highest E-Government Development Index
in the world there are seven European countries (table 1).
Table 1. Leaders in the development of e-government in 2012
Position on
the list in
2012

Position on
the list in
2010

E-Government
Development
Index in 2012

E-Government
Development
Index in 2010

1

1

0.9283

0.8785

2

5

0.9125

0.8097

Great Britain

3

4

0.8960

0.8147

Denmark
United States of
America
France

4

7

0.8889

0.7872

5

2

0.8687

0.8510

6

10

0.8635

0.7510

Sweden

7

12

0.8599

0.7474

Norway

8

6

0.8593

0.8020

Finland

9

19

0.8505

0.6967

Singapore

10

11

0.8474

0.7476

Country
The Republic of
Korea
The Netherlands

Source: own interpretation based on: United Nations E-Government Survey 2012

The average EGDI in Europe is 0.7188 and it is 11.6% higher than its Polish
counterpart of 0.6441. At present Poland is at the 47th place, which is a lower
position as compared to that in 2010 when the country was given the 45th place on
the list. The highest level of development of e-government (concerning European
countries) was observed in Russia, where the EGDI was 0.5136 in 2010 and two
years later it increased to 0.7345. This enabled the Russian Federation to shift from
the 59th place to the 27th on the list.
3. E-ADMINISTRATION DEVELOPMENT IN THE SILESIAN PROVINCE

Commonly available knowledge and information is the basis for the
development information-based society. The access to knowledge and information
is possible on account of the use of information and communications technology
not only at the level of economy, but also in the daily lives of citizens and in the
government and local government administration.
In order to meet these requirements the Council of the Silesian Province with
the decision No III/37/2/2009 adopted in April 2009 the "Strategy for the
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Development of the Information-Based Society of the Silesian Province to the Year
2015". The main objective of the Strategy is to align the region with the world
trends regarding the development of electronic communication, as well as eservices, e-learning, e-administration, e-health. It is strictly connected with a wider
access to the Internet and the local communities taking advantage of the benefits
deriving from the availability of information and knowledge [8].
By taking the measures outlined in the Strategy for the Development of the
Information-Based Society of the Silesian Province it will be possible to improve
the quality of services provided by the public administration, and it will also allow
for an undisturbed information flow.
The research conducted in the second half of 2011 showed that the number of
services available in the System of Electronic Communication of Public
Administration (SEKAP) has improved. There were 256 service cards in SEKAP
available, as per status on the 5th September. The largest number of services - 213
service cards were available for the citizens, entrepreneurs could use 180 service
cards, and the institutions and offices were eligible to use 87 service cards. Three
months later there were 472 service cards available in SEKAP. The largest number
of services - 412 service cards were available for the citizens, entrepreneurs could
use 286 service cards, and the institutions and offices were eligible to use 185
service cards. At that time there has been observed also an increment in the
services available electronically (mainly with the use of SEKAP and ePUAP
[electronic Platform of Services of Public Administration] platforms) in the cities
with county status of the Silesian Province [3].
4. BARRIERS IN THE DEVELOPMENT OF PUBLIC E-SERVICES

The research concerning the barriers in the development of electronic
administration has been done mainly for the Ministry of Interior and
Administration [1, 5, 7], but also for the Marshal's Office of the Greater Poland [4].
This has allowed for an initial diagnosis regarding the factors that should be
limited, or if possible, eliminated so that the e-administration can develop faster.
The Desk/Web research on the barriers in the development of public eservices and the interviews with the employees of selected offices responsible for
e-services conducted by the authors enabled us to produce the list of barriers
concerning the development of e-services. The list consists of barriers that have
been subdivided into groups.
The division of the barriers in the development of e-services into groups is
conventional and it has been applied in order to keep the list more transparent and
also to examine the negative influence of individual groups on the development of
public e-services (table 2).
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Table 2. Barriers in the development of public e-services
Item
1.

Groups
Economic

Barriers in the development of public e-services
Insufficient financial means for implementation and access to
public e-services
Insufficient assets of equipment and software
Impossibility of tackling a matter electronically

2.

Technical and
technological

Insufficiently integrated software in an office
Impossibility of using information from other entities (the
necessity to personally provide certificates to different offices)
for technical reasons

3.

4.

Concerned with
ensuring
Insufficient protection of data latency
security
Officials' adherence to traditional methods of providing
e-services
Sociological
Officials' reluctance towards public e-services
Legal ambiguities
Ambiguous character of laws

5.

Legal

6.

Organisational

Secondary legislations to legal acts being issued with delay or
not issued at all
Legal regulations that exclude full application of electronic
contact
Legal regulations that complicate cooperation and information
exchange between public entities
Insufficient or no solutions regarding the circulation of
documents
Insufficient number of employees responsible for Information
Technology support in offices
Insufficient competence of officials concerning public e-services
Prolonged tender procedures for the creation of infrastructure to
provide public e-services
Complex procedures of tackling a matter electronically
Indistinct procedures of tackling a matter electronically

7.

Other

Insufficient or no promotion of public e-services
Local governments not sufficiently involved in the
implementation of e-services
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Citizens' limited access to the Internet
High cost of using the Internet
8.

Petitioners' low awareness of the possibility of tackling a matter
Barriers on the
electronically
side of public
Petitioners' reluctance towards tackling matters electronically as
e-services users
a result of official's incompetence for this purpose
Concern about the data security
Being accustomed to traditional services

5. RESEARCH CONCERNING THE BARRIERS IN THE DEVELOPMENT
OF PUBLIC E-SERVICES IN THE SILESIAN PROVINCE
5.1. Research methodology

In order to specify the greatest barriers in the development of public eservices a research aimed at identifying barriers and determining their influence on
the development of public e-services has been done. The research was conducted in
three stages.
STAGE 1. Identifying barriers in the development of public e-services and
producing a survey.
Based on the identified barriers in the development of public e-services (table
2) survey questionnaire was produced in which the respondents were requested to
evaluate the factors that have a negative influence on the development of public eservices. The respondents were supposed to evaluate the factors (barriers in the
development) using an applied grade scale from 1 to 10, where 1 denotes the least
and 10 – the most possible influence on the development of public e-services.
STAGE 2. Evaluating the barriers in the development of public e-services.
The secretaries of cities, communes and counties of the Silesian Province
were asked to participate in the research. The surveys have been sent via electronic
mail. Among the 184 surveys received only 40 have been filled in properly, which
is 22% of all surveys.
15 rural communes, 6 municipal communes, 3 municipal-rural communes, 15
municipal counties and 1 land county participated in the research.
STAGE 3. Identifying key barriers in the development of public e-services.
At the third stage there have been identified barriers with the most negative
influence on the development of public e-services. The most important barriers in
the development of public e-services were those characterised by:
the least total of ranks awarded (the lesser the total of ranks, the greater the
barrier in the development of public e-services),
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high mean of grades given, i.e. above 7 points (the higher the mean value,
the greater the barrier in the development of public e-services),
Coefficient of Variation not higher than 0.3 (the lesser the coefficient, the
more homogeneous opinions of experts).
The barriers having a mediocre influence on the development of public eservices are characterised by the total of ranks at the moderate level, Coefficient of
Variation within the range of 0.3 - 0.6 and the median within the range of 5- 7
points.
The barriers having an inconsiderable influence on the development of public
e-services are characterised by the high total of ranks, Coefficient of Variation
within the range of 0.3 - 0.6 and the median below 5 points.
The barriers of which the Coefficient of Variation is above 0.6 are
characterised by an inconsiderable degree of correspondence of experts' opinions,
therefore they have been treated as irrelevant.
The total of the grades ranked has considerable bearing on the importance of
opinions regarding the influence of the factor (barrier) on the development of
public e-services. The factors are ordered by increasing values of ranks totals. This
way of ordering means the sequence of factors according to their influence on the
development of public e-services. Hence the lesser is the total of ranks of a given
factor, the greater is its negative influence on the development of public e-services.
The Coefficient of Variation Vj reflects the experts' opinion as well as the
degree of the correspondence between their opinions because it precludes the mean
value and the standard deviation. The lesser is the value of the Coefficient of
Variation, the greater is the correspondence between the experts' opinions. The
barriers in the development of public e-services for which the value of the
Coefficient of Variation is lower than 0.3 are characterised by a very high degree of
correspondence between the experts' opinions. The barriers for which the value of
the Coefficient of Variation is within the range of 0.3 to 0.6 are characterised by a
high degree of correspondence between the experts' opinions, whereas the barriers
for which the value of the Coefficient of Variation is higher than 0.6 have been
treated as irrelevant.
In order to verify whether the results received are authoritative we should
examine the degree of the correspondence between the experts' opinions. M.G.
Kendall and B. Babington-Smith Concordance Coefficient, which is the most
commonly used coefficient of correspondence of experts' opinion, was used to
determine the degree of the correspondence between the experts' opinions[2,6].
M.G. Kendall and B. Babington-Smith Concordance Coefficient can reach
values within the range from 0 to 1. The greater is the value of the coefficient, the
higher is the degree of the concordance between experts' opinions.
The importance of M.G. Kendall and B. Babington-Smith Concordance
Coefficient. can be evaluated applying the test (χ2) [9]. In the test we assume a zero
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hypothesis Ho: Wzw = 0 which means that M.G. Kendall and B. Babington-Smith
Concordance Coefficient is irrelevantly different from zero in relation to
H1: Wzw ≠ 0 – M.G. Kendall and B. Babington-Smith Concordance Coefficient is
relevantly different from zero.
5.2. The results of the research

The survey carried out among 40 employees of local governments (experts
representing individual commune, city, county offices) revealed the barriers in the
development of public e-services. All experts participating in the research have
evaluated the barriers in the development of public e-services that belonged to the
group form 1 to 7, and 30 employees of local governments have evaluated the
barriers from the group 8. Therefore the analysis of the results received was
conducted in two stages:
Stage 1 – specifying key barriers indicated by 40 employees of local
governments who evaluated in the study the barriers, identified it and ascribed to
the groups form 1 to 7.
Stage 2
determining key barriers indicated by 30 employees of local
governments who evaluated in the study all barriers in the development of public
e-services.
Stage 1. In order to identify the most important barriers in the development of
public e-services we should outline the totals of the ranks graded for every barrier
evaluated and put them in an increasing order (table 3). The analysis of answers
given by 40 employees of local governments representing individual commune,
city, county offices shows that the greatest barriers in the development of public eservices are the barriers that belong to the group of legal barriers, and one barrier
from the group of technical and technological barriers. These barriers are
characterised by low total of ranks, high median of grades above 7 points and low
Coefficient of Variation that is less than 0.3 (table3).
Table 3. The order of barriers according to their influence on the development
of public e-services
Barriers in the development of public
e-services

Total of
Coefficient of
Median
ranks
Variation

Influence of a
barrier on the
development
of public
e-services

Ambiguous character of laws

190

8.58

0.17

Considerable

Legal ambiguities

197

8.55

0.17

Considerable

209

8.33

0.24

Considerable

218

8.38

0.19

Considerable

Legal regulations that exclude full application
of electronic contact
Secondary legislations to legal acts being
issued with delay or not issued at all
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Legal regulations that complicate cooperation
and information exchange between public
entities
Impossibility of using information from other
entities (the necessity to personally provide
certificates to different offices) for technical
reasons
Impossibility of tackling a matter
electronically
Officials' adherence to traditional methods of
providing e-services
Insufficient or no promotion of public
e-services
Indistinct procedures of tackling a matter
electronically
Complex procedures of tackling a matter
electronically
Insufficient financial means for
implementation and access to public
e-services
Prolonged tender procedures for the creation
of infrastructure to provide public e-services
Officials' reluctance towards public
e-services
Insufficient or no solutions regarding the
circulation of documents

275.5

7.83

0.23

Considerable

283.5

7.75

0.26

Considerable

338

6.93

0.35

Mediocre

410

6.63

0.38

Mediocre

478.5

5.68

0.42

Mediocre

480.5

5.60

0.48

Mediocre

488

5.65

0.46

Mediocre

490

5.50

0.54

Mediocre

506

5.35

0.61

-

507.5

5.58

0.47

Mediocre

563

4.65

0.62

-

Insufficiently integrated software in an office

576

4.53

0.49

Inconsiderable

Insufficient assets of equipment and software

582

4.53

0.57

Inconsiderable

588.5

4.78

0.52

Inconsiderable

595.5

4.35

0.49

Inconsiderable

605.5

4.18

0.65

-

658

3.68

0.63

-

Insufficient competence of officials concerning
public e-services
Local governments not sufficiently involved in
the implementation of
e-services
Insufficient number of employees responsible
for Information Technology support in offices
Insufficient protection of data latency

The concordance of opinions measured using the Concordance Coefficient for
this group is 0.413 and as placed within the range from 0.41 to 0.60 acc. to Stabryła
[6] it may be ranked as a high degree of correspondence between experts' opinions.
The importance of M.G. Kendall and B. Babington-Smith Concordance
Coefficient was evaluated applying the test (χ2)[9]. The critical area in this test is
marked by the inequity χ2 ≥ χ2 (α;N-1) where χ2(α;N-1) is the critical value read
from the decomposition table of χ2. The calculated value of the test χ2 is 330. The
value was compared with the critical value χ2(α;N-1) = 31,41 read from the
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decomposition table of χ2 for a stated level of relevance α = 0,05 and for 20 degrees
of freedom. As we have here the inequity χ2 ≥ χ2 (α;N-1) the hypothesis Ho o of
order independence should be rejected. Rejecting this hypothesis means relevance
of concordance between experts' opinions at the level of relevance of 0.05.
Therefore the concordance between the experts' opinions is relevant and the team
of experts may be regarded as competent.
Stage 2. The analysis of the answers given by 30 employees of local
governments representing individual commune, city, county offices shows that the
greatest barriers in the development of public e-services are legal barriers and also
three barriers on the side of the public e-services users, and one barrier from the
technical and technological group of barriers (table 4).
Table 4. The order of barriers according to their influence on the development
of public e-services
Barriers in the development of public
e-services

Total of
Median
ranks

Coefficient of
Variation

Influence of a
barrier on the
development
of public
e-services

Ambiguous character of laws

194

8.47

0.15

Considerable

Secondary legislations to legal acts being
issued with delay or not issued at all

201

8.40

0.19

Considerable

202.5

8.47

0.15

Considerable

Legal regulations that exclude full application
of electronic contact

225

8.03

0.26

Considerable

Being accustomed to traditional services

228

8.17

0.23

Considerable

248.5

7.80

0.27

Considerable

251

7.87

0.24

Considerable

268

7.70

0.28

Considerable

282.5

7.47

0.25

Considerable

324.5

6.97

0.30

Mediocre

388

6.40

0.38

Mediocre

412.5

6.43

0.39

Mediocre

Legal ambiguities

Legal regulations that complicate cooperation
and information exchange between public
entities
Petitioners' reluctance towards tackling matters
electronically as a result of official's
incompetence for this purpose
Impossibility of using information from other
entities (the necessity to personally provide
certificates to different offices) for technical
reasons
Petitioners' low awareness of the possibility of
tackling a matter electronically
Impossibility of tackling a matter
electronically
Concern about the data security
Officials' adherence to traditional methods of
providing e-services

59

Complex procedures of tackling a matter
electronically
Insufficient financial means for
implementation and access to public e-services
Indistinct procedures of tackling a matter
electronically
Insufficient or no promotion of public
e-services
Prolonged tender procedures for the creation
of infrastructure to provide public e-services
Officials' reluctance towards public
e-services

447

5.93

0.41

Mediocre

465.5

5.47

0.53

Mediocre

469.5

5.53

0.45

Mediocre

491

5.47

0.40

Mediocre

502.5

5.17

0.62

-

503.5

5.30

0.47

Mediocre

539

4.73

0.50

Inconsiderable

548

4.47

0.62

-

567

4.40

0.54

Inconsiderable

Insufficient assets of equipment and software

582

4.27

0.55

Inconsiderable

Citizens' limited access to the Internet

583

4.20

0.59

Inconsiderable

586

4.40

0.54

Inconsiderable

604.5

3.87

0.66

-

High cost of using the Internet

609

4.00

0.53

Inconsiderable

Insufficient protection of data latency

617

3.87

0.61

-

Insufficiently integrated software in an office
Insufficient or no solutions regarding the
circulation of documents
Local governments not sufficiently involved in
the implementation of e-services

Insufficient competence of officials concerning
public e-services
Insufficient number of employees responsible
for Information Technology support in offices

The concordance of opinions measured using the Concordance Coefficient for
this group is 0.425 and as placed within the range from 0.41 to 0.60 acc. to Stabryła
[6] it may be defined as a high degree of concordance between the experts'
opinions.
The importance of M.G. Kendall and B. Babington-Smith Concordance
Coefficient was evaluated applying the test (χ2) [9]. The calculated value of the test
χ2 is 332. The value was compared with the critical value χ2(α;N-1) = 38,885 read
from the decomposition table of χ2 for a stated level of relevance α = 0,05 and for
26 degrees of freedom. As we have here the inequity χ2 ≥ χ2 (α; N-1) the hypothesis
Ho o of order independence should be rejected, which means the correspondence
between the experts' opinions.
The strength of influence of individual barriers on the development of public
e-services both in table 3 and table 4 is the same. The difference between the tables
3 and 4 relates to the barriers on the side of the public e-services users which not
all experts have been evaluated.
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6. SUMMARY

The research on the barriers in the development of public e-services in the
Silesian Province has shown that all barriers belonging to the group of legal
barriers, three barriers on the side of the public e-services users and one barrier
ascribed to the technical and technological barrier group are the most important
developmental barriers. They presented a low total of ranks, high median of grades
and a low Coefficient of Variation.
In the Silesian Province almost every commune provides public e-services
electronically, either with the use of SEKAP or ePUAP platform, or using other
platform which, for instance, is the case in the city office of Żory. Such activity
renders the employees of local governments who participated in the study to treat
organisational and other types of barriers on the side of offices as insignificant.
They identify limitations in the development of e-services, in particular, outside of
office. Nevertheless, such barriers as adherence to traditional services, petitioners'
reluctance towards tackling the matters electronically resulting from insufficient
competence for this purpose, or the low awareness of petitioners about the
possibility of tackling the matters electronically require the involvement of offices
in the process, such as encouraging the use of e-services, promotion of public
services and also consultancy and support from the officials regarding the usage of
public e-services.
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CLOUD COMPUTING THE BUSINESS ARCHITECTURE MODEL
Katarzyna Nowicka
Department of Logistics, Warsaw School of Economics (WSE)

Abstract. In the paper the conception of cloud computing as a business architecture model is presented. Paper analyzes characteristic features of the
model as a tool for value-added creation in the company influencing on business architecture. Cloud computing is currently one of the most important
worldwide management trend based on IT resources’ access by Internet and
pay-per-use model using outsourcing solution benefits.
Keywords: cloud computing, business architecture model

1. INTRODUCTION

The aim of information systems (IS) is to support business processes creation
by the functionality that reduces time to achieve the primary objective of the economic entity - profit. Maximizing profit is the result of increased sales, lower costs,
or the coexistence of both of these events at the same time as longest possible. Activities centered on the implementation of these objectives can be performed by
different methods and with different tools, of which, as mentioned, are IS. For this
reason, there is a need to use only those IS, which functionality stimulates the
growth of sales, and which do not exceed the cost of ownership needed for IS implementation.
At the same time, it plays a crucial role to supply IS resources on the level,
which responds to the unpredictable demand variability in a real-time since it is the
reference point in the management in the current economic environment. This ensures the elimination, or at least minimization, the level of lost sales opportunities
without simultaneous freezing of capital assets held "to be ready" for potential
changes in demand which are difficult to predict.
The one of the answers to this challenge is the cloud computing model. Frequently it is called the information technology (IT) outsourcing and is one of the
world's most important trend affecting the potential for creating competitive advantages for enterprises. By its features it influences on businesses architecture
model.
Cloud computing is potentially transformative as a driver of innovation, a
platform for entrepreneurship and an enabler of entirely new business models [11].
This model is a catalyst for centralizing information, connecting gaps in processes,
creating a real-time opportunity to implement effective response to customers’

demand in the globalized economy because, by using cloud computing model,
there is a possibility to match supply with demand level.
Changed business architecture model by cloud implementation enables data
integration for the implementation of dynamic cooperation within the transparent
and flexible supply chain structure positively affects the total cost of ownership.
The aim of this paper is to present different types of cloud computing model
solutions and theirs’ influence on business architecture and value creation by
achieving new competencies and potential for the company.
2. CLOUD COMPUTING DEFINITION

"Cloud computing is a model for enabling ubiquitous, convenient, ondemand network access to a shared pool of configurable computing resources (e.g.
networks, servers, storage, applications and services) that can be rapidly provisioned and released with minimal management effort or service provider interaction" [13].
Cloud computing model is based on centralization and virtualization of the IT
resources. User pays only for the actual use of IT resources (pay-per-use). There is
no need to purchase a license, software installation or bear high administration
costs. Computer (or any other device with Internet connection) serves as a terminal.
The average user does not know in which part of the world servers with IT resources are placed. The whole of dispersed, but linked to each other, infrastructure
provides a configurable set of shared processing resources [12]. Functionality is
understood as a service offered by the IT infrastructure. Opposite to having own
traditional IT infrastructure (op-premise) in cloud computing model it is not necessary to purchase and maintain infrastructure against potential increases in demand
for computing power such as those related to the expected seasonal increase in
demand, and short-term interest of the web site (for example during marketing
campaign). It is based on the concept of creating distributed computing systems.
According to National Institute of Standards and Technology (NIST), cloud
model is composed of three service and four deployment models [13].
There are the following main types of services provided models in the cloud:
• Software as a Service (SaaS). The capability provided to the consumer is to
use the provider’s applications running on a cloud infrastructure.
• Platform as a Service (PaaS). The capability provided to the consumer is to
deploy onto the cloud infrastructure consumer-created or acquired applications
created using programming languages, libraries, services, and tools supported
by the provider.
• Infrastructure as a Service (IaaS). The capability provided to the consumer is
to provision processing, storage, networks, and other fundamental computing
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resources where the consumer is able to deploy and run arbitrary software,
which can include operating systems and applications.
There can be also one more service model mention – Communications as Service
(CaaS), where service provider provides a platform for mobile communications as
the basis of the working environment.
Businesses and other organizations have the ability to choose the following
deployment models:
• Private Cloud – the cloud infrastructure is provisioned for exclusive use by a
single organization.
• Community Cloud – the cloud infrastructure is provisioned for exclusive use
by a specific community of consumers from organizations that have shared
concerns.
• Public Cloud – the cloud infrastructure is provisioned for open use by the general public. It may be owned, managed, and operated by a business, academic,
or government organization, or some combination of them.
• Hybrid Cloud - the cloud infrastructure is a composition of two or more distinct cloud infrastructures (private, community, or public) that remain unique
entities, but are bound together by standardized or proprietary technology that
enables data and application portability.
Besides, it is worth to mark, that according to results of survey conducted by
Deloitte [6], companies see the greatest potential for costs optimization in IT functions. The biggest benefits were seen in improving efficiency and speed of action,
the elimination of redundant activities, the introduction of control effectiveness and
optimal use of information technology. At the same time, 49% of survey’s respondents considered outsourcing as an area that may have the greatest impact on
the costs. Therefore cost optimization by using IT resources can be achieved in
different ways. It can be done by properly design and being in line with changing
business needs (so it should be flexible and agile) or it can be outsourced and purchased as a service [18]. Both of those solutions are reached by the company that
uses cloud computing model. This model changes business architecture by influencing on different areas of its activities.
3. THE IMPACT OF THE CLOUD COMPUTING MODEL ON THE BUSINESS
ARCHITECTURE

Quoted NIST definition underlines the technological configuration of cloud
computing. But it should be also analyzed in a different perspective – from management point of view.
Beside service and deployment models, there are essential characteristics of
cloud model: on-demand self-service, broad network access, resource pooling,
rapid elasticity and measured service [13]. These characteristics features are crucial
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elements influencing on business architecture design modifying enterprise structure
and organization. As a result, the main cloud computing implementation advantage
is to change and support business processes by creating new competitive advantages and business skills to increase profitability of operations. Cloud computing creates new business opportunities.
The key characteristics and theirs’ influence on business model architecture
are described below.
Cost reduction can be achieved by limited possession (or no need to purchase) of own IT infrastructure. From the point of view of the company, the main
motive for the implementation of the cloud computing model is the economic dimension. The difference between the costs of maintaining the infrastructure in traditional model where the company owns the IT infrastructure, can reach more than
60% compared to the solution in a SaaS model [19].
An analysis of return on investment (ROI) from the implementation of the
cloud computing model showed that for 41% of the entities ROI varies between
21% and 50% [2].
Additionally, due to flexible and scalable use of IT resources, cloud computing leads to energy (and at the same time costs) savings. According to some estimation, large companies in the US could save $12.3 billion annually in energy
consumption [15]. That also has an impact on environmental sustainability.
Changing the cost structure – in case of having own IT infrastructure, fixed
and variable costs increase together with the number of users and time (for example due to the need to upgrade or increase computing power resources resulting
from development activities). In case of cloud computing, there are only variable
costs that increase (or decrease) according to the company development. Cloud
computing is not charging significant capital expenditures of current and future
company budget [17]. It affects operational costs, which are the costs of current
operations and are taken into account in current earnings. Savings can be invested
in activities related to the core competencies of the company or in any other way.
Scalability - the user gets access to the infrastructure on almost unlimited
scale and changes of the size of the resources can be done at any time. Thus, cloud
computing meets the varying needs of the current computing power in line with the
current economic situation and the needs of the company. The level of access to the
IT resources is shaped by the current demand so firm can flexibly respond to those
fluctuations. This situation in comparison to on-premise data center reduce incurring unnecessary and wasted costs related to the overestimation or underestimation
of the needs of the company. There is also a reduction of level of risk occurrence
and lost opportunity associated with incorrect demand forecasting and planning
needs. Besides there is a chance to faster implementation of new services due to the
possibility to make short time tests of new business solutions or projects. This situ-
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ation improves economic performance of the entity. Comparison of on-premise
data center with cloud computing (on-demand) model is presented on Fig. 1.

Figure 1. Capacity vs. usage comparison in on-premise and on-demand models.
Source: aws.amazon.com

Availability - leased infrastructure is available to the customer at any place
inside or outside the company on any device with Internet access. This increases
the mobility of employees, decisions are made faster and communication with each
other and with business partners is easier. Time to market is much shorter. The
only limitation is the lack of access to the Internet or too weak connection.
Measurability - because of the ease use of valuation services in the cloud
computing model, dependent on the agreed service level (Service Level Agreement
- SLA), predictability of costs in the company increased and there is a possibility of
more precise expenses and budget planning. Payment for the service dispenses are
on subscription basis, usually monthly (as with other media, such as charges for
power or gas).
Easy to deploy - user immediately gets access to ready-made solutions without having own IT department and administrators. Thus, this is the perfect solution
for micro, small and medium-sized enterprises, those that start a business can easier
compete with larger entities. On one hand, it equalize their chances, on the other
hand has a positive influence on the overall growth of competition and economic
development.
Fast deployment - cloud computing allows directly respond to the opportunities and challenges emerging in the market because of the access to the data and
respond in real time. Adjusting owned IT infrastructure to the new economic conditions or new projects needs time for selecting, ordering, purchasing, dispatching,
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installing and testing of new resources with no guarantee of theirs optimum use.
Besides, there is also often a need to hire new administrators. In case of cloud
computing the decision can by implement almost on real time basis, what creates
business opportunities and stimulates entrepreneurship
Innovation - services in cloud model are mainly based on the latest IT solutions available on the market. Software upgrades are automatically updated. Delivery of the new solutions is a process managed remotely, and new versions of the
applications are available immediately after deployment. User is also able to have
the latest data security protection software. It brings the opportunity to compete be
using the latest IT solutions.
Security - service provider in the cloud computing model is responsible for
the stability of the infrastructure. The information is copied and stored on different
servers at the same time, in case of failure the backup copy of the data is available.
SLA guarantees level of data security what influence on the reduction of loss or
"leakage" of the information. It is competitive solution to the random events which
may take place on-premises and threaten loss or damage of stored data.
Sustainable development – implementation of cloud computing affects not
only economic aspects. As mentioned it is also associated with the reduction of
energy consumption or disposing of waste IT equipment influencing on environmental pollution. In the social aspect it can influence on range of new skills of employees or winning by them new management competencies. In this way it supports the implementation of the sustainable development concept in terms of environmental and social improvement [14].
Some forecasts done for the 2,653 large global firms operating in the US estimate the potential to cut CO2 emissions with cloud computing of 85.7 million
metric tons and a reduction of 50% in CO2 emissions by 2020 compared to a scenario where there is no cloud computing [15].
Demonstrable economic benefits were available from the adoption of cloud in
the European Union amongst enterprises. According to International Data Corporation (IDC) survey conducted on 479 enterprises already using cloud for their businesses, 81% reported lower IT costs with 10 – 20% reduction being typical [5].
12% reported savings of 30% or more. Business benefits included also more effective mobile working (46%), higher productivity (41%), more use of standard processes (35%), better ability to enter new business areas (33%) and the ability to
open up in new locations (32%). The respondents believed that the cloud holds
great promise and were quite bullish about what the impact could be if the barriers
(challenges) to wider adoption of cloud computing were removed. More than 98%
of companies would start or increase investments in at least one cloud area, nearly
100% of companies that plan to adopt cloud (but have not yet invested), and more
than 96% of companies that are just thinking about the cloud (without formal
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plans) will start the process of cloud deployment. Almost 94% of companies that
are not planning (nor thinking about the cloud) will also start investing [5].
Cloud computing is an interesting solution for companies of all sizes and with
different time of presence on the market. The following examples may be mentioned [4]:
Start-up firms can focus on creating and investing in their core competencies
without dealing with the purchase and configuration of the infrastructure needed to
run the company. By starting business on a small scale they can easily adapt resources to the growing and changing demand. They can act agile.
Small and medium-sized enterprises have the ability for easier compete with
larger enterprises, reducing barriers related to the acquisition of expensive tools
and server technologies. Using cloud computing businesses can focus on the product (commodities and/or services) and the sales process rather than on IT infrastructure problems.
Large companies - particularly attractive to them are solutions for group collaboration and exchange of information (such as national or global wide video conferences, or work on mobile devices from different places). It can be especially
interesting if the company has a number of geographically dispersed branches or
big sales representatives team. Besides time to market effect, on-line communication can have a huge impact on business travel expenditures within the company.
At the same time cloud computing model changes the area of competences of
providers’ market – the IT sector. As a result, there is a migration of competences
[16] from supply software solutions as a commodity to provide them as a services
(it happened e.g. in IBM, Microsoft, Oracle between 2009 and 2010). It created
new competencies at telecommunication sector, where companies started to provide new services in cloud computing model for the clients. At the same time they
are consumer and provider of cloud solutions.
Potential of value creating in cloud computing can also influence on the following further development directions:
ability to enter into new foreign markets without investing in the assets
necessary to conduct such business,
establishing new supply chain channel. Cloud technology facilitates external collaboration with partners and customers, which can lead to improvements in productivity and increased innovation. Cloud-based platforms can
bring together disparate groups of people who collaborate and share resources, information and processes [3],
the introduction of telework model affecting the further reduction of costs,
such as office rent or commuting employees.
69

4. CLOUD COMPUTING CHALLANGES

In addition to the benefits of using the cloud model, there are also concerns
about its implementation. The most commonly reported include: security of sensitive data, temporary unavailability of services, high cost of services and the difficulty with come back to the previous one – on-premise model [10].
Analyzing data security context two aspects must be taken into account,
namely the possibility of physical loss and protect sensitive data (such as personal
or confidential information additionally secured by law).
In the first approach there are the technical aspects of the transfer, processing
and storage of data in an environment that prevents or significantly limits the possibility of loss. It is applied by the service supplier, which provides secure data
channels, encryption methods, protocols used and certified to conduct audits during
the term of the contract. There are also actions taken against the database and copies loosing after the contract expiry (in this perspective, it may be helpful to use a
set of recommendations related to information security management principles
contained in ISO/IEC 27002).
The second aspect is related to regulations defining the concept of personal data, their privacy, storage and transfer. This applies particularly restrictive of Directive 95/46/EC, which is a territorial limit of the freedom of movement of the
personal data outside the European Union (EU) [8]. This adjustment is somewhat in
contradiction to the concept of cloud computing since it assumes freedom of data
movement on a global scale. This situation raises some companies in a privileged
position to those that have data centers located outside the EU. Apart from the need
to be in line with all of the safety procedures at least at the level of EU regulations,
in many cases, procedures must be approved by the Inspector General for Personal
Data Protection [12]. In addition, there are industries, which have specific legal
framework requested for data security (e.g. banking sector).It is especially important
for them to support specific certificates or standards compliance of data protection
guaranteed by cloud computing solution provider (data center owner).
Both security aspects of data are particularly important in decisions related to
the implementation of public cloud model. For this reason, it is likely the company
data processed less sensitive nature in this model.
Table 1 summarizes various challenges of cloud computing model [7].
Because access to the data problem is important point for cloud computing
model implementation so bound by the fears are justified. In the first place there
are principles of cooperation in the SLA determined, which among other findings
indicate the level of access to data expressed in time. It may fall between 90% and
99.9999%. In most cases, access is selected at 99.9% level, which means a potential downtime for 1.44 minutes during 24 hours. However, situations associated
with downtime take place rarely. Anyway access to data must be a special concern
when conditions of agreement are negotiated.
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Table 1. Some challenges of cloud computing
Challenges
Security and
privacy

Maturity and
performance

Compliance and
data sovereignty

Description
There is a lot of concern about the
security and privacy of the data.
Many CIOs are not comfortable
about their data located in a data
center in a foreign country.
Many cloud providers may not be
able to provide 24/7 service always. Cloud outages may cause
severe damage to the services and
any breach of service level agreements will lead to huge potential
losses.
Cloud service providers need to
comply with the requirements that
may restrict about hosting services
in the data centers in that country.
Organizations are subject to audits
and oversights which may restrict
them from free exchange of data
from one country to another.

Speciﬁc issues
Different countries have
different laws related to
the protection and privacy
of data.

High availability is a major concern. Hence are
liable service is very much
necessary.

Organizations in many
countries have speciﬁc
requirements and laws
about data sovereignty.

Cloud service provider
shave their own proprietary standards and switchLack of standards
ing from one cloud service
provider to another becomes quite complicated.
Source: Dhar S., (2012) From outsourcing to Cloud computing: evolution of IT services,
Management Research Review, Vol. 35 Issue 8, p. 671
True standards for how applications communicate and control
applications that are in a vendor’s
cloud have not yet been established.

Naturally, the decision concerning cloud computing model implementation
must be previously analyzed. One of the methods, which can be used for such a
purpose, is proposed by UC Berkeley Reliable Adaptive Distributed Systems Laboratory (1), which assumes that the customer’s revenue is directly proportional to
the total number of user-hours.

UserHourscloud (revenue Costcloud )

(1)
Costdatacenter
UserHoursdatacenter (revenue
)
Utilizatio n

(Source: Armbrust M., Fox A., et al. (2009) Above the Clouds: A Berkeley View of Cloud
Computing, UC Berkeley Reliable Adaptive Distributed Systems Laboratory, p. 12.)
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The left-hand side multiplies the net revenue per user-hour by the number of
user-hours (giving the expected profit from using cloud computing) and the righthand side performs the same calculation for a fixed-capacity datacenter (by factoring in the average utilization). Whichever side is greater represents the opportunity
for higher profit [1].
5. CONCLUSION

The aim of this paper was to present different types of cloud computing model
solutions and theirs’ influence on business architecture and value creation by
achieving new competencies of the company. By using this model firm benefits on
eliminating redundant costs, frozen capital and the risk of discontinuity of operation. It achieves the ability to create new competencies that create new value.
Cloud computing model provides the potential for companies with new activities
and new quality. It is done by the characteristics features of the analyzed model.
Cloud computing model deployment changes business architecture. The company becomes flexible, agile, transparent and easy to manage. It is the result of
combining two important competitive solutions – capabilities of new technology IT
resources supporting business and the effects of outsourcing implementation.
Of course it is not a perfect solution, and there are still some important concerns being a barrier for common cloud computing implementation. However it
should be emphasized that indicated problems were transitional. In most of the
cases they are the effect of temporary mismatch of existing regulations and business needs. It is a situation when practice is ahead of the law.
According to Gartner’s analysis, the worldwide market for public cloud services hit $91 billion in 2011 and is expected to increase by 19% to $109 billion in
2012. It will grow by over 100% to be almost $207 billion industry by 2016 [9]. In
comparison, the overall global IT market is forecast to grow at just 3%.
Researches on the role of the cloud computing model are run at universities
around the world. In Poland, in cooperation on the cloud computing model are
involved Wroclaw University of Technology, together with IBM Poland. There is
also deep cooperation between Warsaw School of Economics and Microsoft on this
model.
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AND ORGANIZATION IN THE FIELD OF INTERNATIONAL
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Abstract. The article describes the possibility of using an internet application
called Google Fusion Tables for data management in the field of trade in
food and live animals. With the purpose of managing and presenting data
originating from the Polish Central Statistical Office. The paper elaborates on
the cloud based technology for data management and briefly discusses the
most renowned platforms for data exchange and aggregation, showing their
most important characteristics. The paper then focuses on the principles of
the Google Fusion Tables web application which serves as a tool for the development of information visualizations, using map presenting features and
in the form of a bar chart. The author attempts to show in an approachable
fashion how to manage data in a cloud based system, merge separate tables
coming possibly from users in different locations, and outlines steps to arrive
with a clear visualization of data. Lastly, an attempt is made to draw conclusions from the research into Polish trade in food and live animals with the use
of the mentioned tools.
Keywords: technology, internet, data management, cloud based systems, visualisation, data, countries, application, international trade, food, agriculture

1. INTRODUCTION

The analysis of economic processes in today’s world involve a large quantity
of data, which makes it extremely difficult to gain a “big picture” understanding of
its meaning. The problem is further compounded by the data’s continually changing nature, which can result from new information being added or older information continuously being refined. This deluge of data necessitates new softwarebased tools, and its complexity requires extra consideration. Whenever we analyze
data, our goal is to highlight its features in order of their importance, reveal patterns, and simultaneously show features that exist across multiple dimensions [1].
Our times require the use of modern technologies to analyze data as the quantity of
information has increased enormously in recent years. The author Theodore
Roszak claims in his book "The Cult of Information" that “A weekday edition of
The New York Times contains more information than the average person was like-

ly to come across in a lifetime in seventeenth-century England” [2]. For example,
the World-Wide Web today consists of a huge number of unstructured documents,
but it also contains structured data in the form of HTML tables. The authors of
WebTables: Exploring the Power of Tables on the Web, extracted 14.1 billion
HTML tables from Google’s general-purpose web crawl, and used statistical
classiﬁcation techniques to ﬁnd the estimated 154 million that contain high-quality
relational data [3]. Eli M. Noam spoke about the problem of information surge in
the previous century by calling it the Paradox of Information Technology: the more
information technology we have and the more knowledge we produce, the further
behind we are in coping with information. As we move from the traditional situation - information scarcity - to a new and unfamiliar era of information abundance,
we must be willing to consider new approaches to information. Instead of focusing
on creation and on flows, we need to give priority to the question of screening and
processing [4]. With the current overload of data and information it is thus becoming increasingly important to be able to easily organize, manage and visualize data
with the use of the internet in a cloud based environment.
2. METHODOLOGY

The purpose of this paper is to present in a simple way, how to manage and
visualize data on international trade of agricultural products in a cloud based environment with the use of the web application called Google Fusion Tables. In the
author’s opinion it is the most user-friendly and most functionally advanced application on the web, and with fast paced globalisation of economic processes and
ever increasing number of records in databases, cloud based systems might eventually replace current standalone setups. Therefore, the secondary purpose is to encourage switching to cloud based systems for research by demonstrating the ease of
use of such systems, and to indicate new possibilities for direct cooperation between researchers separated in different geographic locations. The time period of
the analysis is a snapshot picture for the year of 2010. The methodology adopted in
this paper to explore the advancements in the world of data management and visualizations adopts a qualitative research approach, essentially built around the case
study. Qualitative research operates from a different platform and mindset to quantitative research approaches. It is embedded in understanding individuals’ experiences of their worlds and how they make sense of these. These individual reflections can provide insights that are pertinent to others involved in the management
and organization of data [5]. The scope of the paper also includes a brief analysis
of data originating from the Polish Central Statistical Office on the Polish Imports
and Exports of food and live animals. The study encompasses the entire World
territory, including the division into countries which are the basic unit of administration adopted for the analysis. The analysed data has been developed using a
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comparative analysis. The classical methods of inference have been applied, and a
deduction method was used for the assessment of events. Presentations of the results was made in graphical form.
3. FUNCTIONING OF FUSION TABLES

With the current growth of the Internet we often come across the term Web
2.0, which basically indicates the possibility of collaboration between users and
participation in creating content, adding value to it, and not just passive consumption of presented information. Most social media and networking sites are based on
the principles allowing enormous synergies to emerge from such activities. Collaboration principles also apply to database creation and management, excitement is
building around dynamic queries sliders and other graphical selectors for query
specification, with results displayed by information visualization techniques. These
filtering techniques have proven to be effective for many tasks in which visual
presentations enable discovery of relationships, clusters, outliers, gaps, and other
patterns. Scaling visual presentations from millions to billions of records will require collaborative research efforts in information visualization and database management to enable rapid aggregation, meaningful coordinated windows, and effective summary graphics [6]. We should not forget why information visualization is
of such importance. As Eli Noam puts it, eyes can get visual information at a
broadband megabit rate. In fact, if the TV action is too slow, one gets bored. On the
other hand, written information gets absorbed at the much slower rate of about 300
words/min., or 200 bits per second. Ears are even slower about 200 words/min. or
about 150 bits per second. And the tactile sense can handle up to perhaps 20
words/min. or about 15bps, using Braille. Thus, visual information is by far and
away the fastest [4].
The trend is also noticeable in the sphere of organization and presentation of
data. The goal is to combine the users and creators of databases at remote locations
and present the results to the selected audience or the general public. All of the
mentioned objectives, featuring such functions as: preservation of copyright to
data, attribution, comments, and simplicity, have now been moved into the cloud
based systems and are offered on Software as a Service terms. One of the first such
Internet applications operating on those principles was ManyEyes [7] from IBM.
Those objectives were also present with the Fusion Tables creators from Google
Inc. Other companies such as Factual [8], Socrata [9] and Swivel [10], try to provide similar solutions. Swivel unfortunately did not stand the test of time and had
been closed. A number of common features characterise the internet applications
described above.
 In order to facilitate the analysis of data, visualization forms the basis for the
functioning of all the applications. Good visualization should almost instantly
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lead anyone to the appropriate conclusions. Besides, visualizing data is just like
any other type of communication: success is defined by the audience’s ability to
pick up on, and be excited about, the insight [1].
 Data management with collaboration functions, which allows for joint analysis
and processing.
 Possibilities to comment at the level of table or even single cells.
 Saving of queries along with their visualization, allows users to continue processing the data from the last saved query.
 Rating of data, some applications allow users to use the rating of data sets.
 API (Application Programming Interface), part of the above-mentioned application allows users to manipulate data set programmatically.
 Combining the data portion of the application allows you to combine data from
different sources by selecting a common column.
Google Fusion is a cloud-based service for data management and integration.
The over-arching goal of Fusion Tables is to facilitate new types of collaboration
around private and public data sets and to enable data management by a broader
audience of users [11]. It allows integration of data from multiple sources and users, and to conduct discussions on data collected at the tables, columns, rows and
individual cells level. It maintains the attribution to the data, and makes it possible
to filter and visualize data in many ways.
Fusion Tables are being used by a number of international news publishers,
The Guardian, The Vancouver Sun, The Telegraph - to name a few, private companies and many Non-Government Organizations (NGO). On a larger scale the
application had been used to present the most vulnerable areas during the tsunami
in Japan as well as during social riots in London in 2011 [12]. International companies of different sectors apply Fusion Tables internally for resource planning and
therefore they are not disclosed to the outside public. Fusion Tables possesses the
following characteristics:
 Attribution: when a user uploads a table into Fusion Tables, one is given the option to attach an attribution to the data. The attribution is the mechanism for
specifying the provenance of the data. The attribution is attached to any visualization or table that is derived from the table. Attribution is crucial for two reasons. First, it is important for users to know the source of the data they are looking before they can trust it or use combine it in interesting ways. Second, many
owners of data are reluctant to share data unless the attribution is attached.
Hence, attribution plays a key role to entice organizations to share their data.
 Discussion: Fusion Tables enables users to discuss the data at a ﬁne granularity:
individual rows, columns and cells. Discussions are important in order to enable
users to improve the quality of the data, clarify the assumptions underlying it, or
opine on its meaning.
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 Data integration: as users ﬁnd tables produced by others, they want to combine
them to create new tables. Fusion Tables enables a user to merge any pair of tables as long as the user has been granted permissions by the owner of the data.
All the owner has to do to grant permissions is press the share button and specify
the required public. The system also enables users to inspect the lineage of derived tables.
 Publishing: Fusion Tables offers several easy ways of publishing data. A user
can create a saved link of a table or a visualization that can be shared via social
media. Users can also embed a visualization in other web pages by cutting and
pasting an HTML snippet. Publishing data effectively is an important component
of enticing people to create interesting data sets [11].
4. ANALYSIS OF THE PROCESS

The data on international trade of food and live Animals between Poland and
other countries has been obtained from the Central Statistical Office. To illustrate
the extent to which individual countries of the world participate in this trade, and
share an interactive visualization of information with other users from remote locations, in order to draw joint conclusions, an application called Fusion Tables will
be used. A hidden advantage of using this web application is that the attractive
form of presentation improves retention of information and stimulates the mind to
look for unconventional ideas. For this purpose, a summary of the process of creating tables Fusion Tables will be presented, and visualization of data on international trade in agricultural products and livestock will be made.
It was decided that for the purpose of then analysis the data from the Central
Statistical Office will be used. A table was chosen – tagged: IMPORTS AND EXPORTS BY SITC SECTIONS with the MAJOR COUNTRIES IN 2010 - Data on
Poland as the country of origin, presented in thousands zł.
The first task that needed to be done in order to benefit from Fusion Tables
application was to obtain data in the appropriate format. The application accepts a
number of convenient formats, including a. csv,. tsv or. txt, and also meets the requirements of users of spreadsheets. The data was converted into a spreadsheet and
loaded into Fusion Tables. A separate table for exports and imports, the whole
process ran smoothly and without disruption. Another process that starts automatically immediately after loading the tables to the application and trying to visualize
the data on the world map is the process of geolocation. In this example, this was
the assignment of the appropriate name of the country to the place on the Google
map. At this stage it is worth mentioning that the administrator of the table may
invite other members to cooperate, with the possibility of discussion and comments. Because during the geolocation the corresponding states of the world were
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assigned points on the map, the visualization of data on exports of Polish food and
live animals in 2010 had dots all over the place (figure 1).

Figure1. Screenshot of export of food and live animals from Poland in 2010

Of course, this presentation of the data is of little cognitive use and adds little
value to the project. It was decided that the assignment of graphical surfaces to
each member state will take place to give the individual countries the right shade of
colour depending on the value of exports or imports. To this end, it was decided to
use the search feature under the name Fusion Tables Search to find an appropriate
graphical representation of individual countries in the world. The result of the
search is presented in the following screenshot (figure 2).

Figure 2. Screenshot of World Country Boundaries
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It should be emphasized that the data representing the surface of the countries
are saved as a table set of vectors for individual countries in a KML format (Keyhole Markup Language). At this stage we have two separate tables of data. The first
on the Export of food and live animals from Poland, and a second on surface on the
graphical representation of all countries in the world.
To combine these two data sets, one of the best features of the Google Fusion
Tables – the Merge function was used, giving the possibility of joining tables. The
process of combining tables is carried out in a very transparent way, users are
guided through the application step by step. Finally, there remain the display styles
to be set up. In the course of the project it was decided that the surfaces of individual countries will adopt hue depending on the value of exports of food and live
animals from Poland. Darker shading indicates a higher value. The result of the
work is shown in the next picture (Figure 3).

Figure 3. Screenshot of export of food and live animals from Poland in 2010

Similarly it was acted with the data on imports of food and live animals to Poland in 2010. The result of the work is shown in the next picture (Figure 4).
Due to the fact that the earlier data analysis, by the use of the spreadsheet
function of descriptive statistics showed that both the scale of data and order of
magnitude for the table Import and Export is similar, it was decided to assign the
same limits for the different ranges of shades describing the levels of Import and
Export, thus achieving the comparability of the two pictures. It should be noted that
Google Fusion Tables is a web technology, therefore, the drawings presented in
this article, do not fully reflect the capabilities of this application. One of the main
features that cannot be transferred to the paper is the possibility to click on any
country and obtain the value of trade. Another interesting feature is the zoom function into any region or country.
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Figure 4. Screenshot of import of food and live animals from Poland in 2010

With careful observation and analysis of both figures a simple conclusion can
be drawn. The most important trading partners for Poland in 2010 for both imports
and exports of food and live animals remained the largest Western European countries and the United States.
Apart from that, in the case of major Import partners, there are also countries
of South America, China and Norway. However, in the case of Exports it is the
Russian Federation, Ukraine and the Baltic countries.
Fusion Tables offers a wide range of data visualization, not only in the form
of presentation on the map of the world, but also in the form of common graphs.
There are several types of graphs available including timelines and motion charts,
bar charts and pie charts. In the following examples, a bar graph was used. To
eliminate insignificant targets and focus on the biggest Importers and Exporters, a
decision was made to adopt the acceptance threshold of about 90 percentile. Prior
analysis showed that we should therefore reduce the value of trade in food and live
animals to a level greater than 750.000 thousand zł. The following images present
the obtained results (Figure 5,6).
In the above examples it is possible to interactively obtain the value of each of
the bars by "hovering" the mouse over the graph. It is also worth noting that there
are other types of charts available in the application. As a concluding remark it
must also be mentioned that there is a possibility of using Google Maps and Fusion
Tables API - application programming interface, the programming method for
styling maps, customizing menus and search features of the Fusion Tables. The
screenshot below shows an example of presentation of data on the subject of submarine telecommunication links.
http://www.submarinecablemap.com/
individualized using Google Fusion Tables API.

81

Figure 5. Screenshot of export of food and live animals from Poland in 2010

Figure 6. Screenshot of import of food and live animals from Poland in 2010

Figure 7. Submarine Cable Map [13]
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5. SUMMARY

After completion of the project, it is possible in a simple manner to publish
the analysed data or presentations by sending links or by placing them on a website
to view by other people. This project has demonstrated that even for such basic
data as the Export / Import food and live animals in a single 2010 year, it was possible to find a new innovative form of management and presentation of information.
As demonstrated in this article, by means of collaboration and applying a
readymade database of geographic locations created by a different user and merging it with data on export and import of agricultural produce, the author was able to
arrive at new conclusions and new ways of presenting data. Such networking
methods can also be applied to much more complicated problems.
It is believed that the web application Google Fusion Tables will find many
users who want to improve the exchange of data with others, to simplify data management by working "in the cloud", and enhance their presentation using the Internet technologies. The benefits of visual exploration are increasingly well understood, raising expectations of users who want to explore ever larger databases. It
seems that databases systems will follow the path of operating systems. Most operating systems users have shifted from command line interfaces to graphical user
interfaces, greatly expanding the audience for computing. Similarly, the narrow
community of database query language users will expand greatly as effective visualization interfaces enable rapid and comprehensible access to large databases [6].
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Abstract. Since April the 1st 2008, tax returns can be submitted according to
the statements regarding the annual income tax PIT-37 and its annexes
(PIT/O, PIT/D), via Internet. At last this option is also available for individual taxpayers. Previously to perform such a procedure it was necessary to have
secure electronic signature and submit to the Revenue's an intention of choosing this form of conveying data. On April 7th 2009 president signed a law
abolishing the need to have a certificate for e-signature verification what was
the milestone to the digital society development in public service area. This
paper presents an analysis of existing law status for electronic signature solutions. It also describes available technical infrastructure (particularly ICT),
the protocols used for data transmission and security. SWOT analysis for
processing the declaration forms after the withdrawal of the need for larger
and more expensive security has been carried out.
Keywords: tax, e-Declarations, law status, electronic signature, digital society

1. INTRODUCTION

Tax returns, which not long ago should have been send to the tax office in the
paper form, now can be submitted electronically. This revolution is a consequence
e-Declarations system introduction in Poland in 2008. Systems like that are very
popular in Europe and has a widespread use in European Union countries. Nowadays many companies and business keep and exchange financial data in digital
form. They produce many documents which can be transmitted in few second to
another place in a quick and easy way. One of the most important thing for the
entrepreneurs is not wasting time, so this facilitation can reduce time-consuming
way of traditional settlement with tax office.
Transmission of documents in electronic format brings tangible benefits.
It causes paper saving, time needed to filling out and forms delivery reduction and

eliminates such unnecessary additional work as paper version processing to electronic (which often generates errors or mistakes). On the other hand, the transmission of information via the Internet is associated with many dangers (well-known
problems of confidentiality, integrity and non-repudiation).
E-Declarations system in Poland was received enthusiastically by individual
tax-payers and enjoys great popularity from the beginning [16]. Number of people
submitted tax forms this way grows snowballing year to year. In 2008
e-Declarations were used by 104 thousands of people, in 2009 it was 760 thousands, in 2010 3,4 millions, in 2011 6,6 millions, and in 2012 11,2 millions. It is
estimated that in 2013 even half of tax returns total number will be send electronically [16]. The system is constantly upgraded and improved, eliminating most
errors. There are plans that in 2015 taxpayers will not only submit e-declarations
but also gain access to the taxpayer's own account, just like in bank or like mobile
phone user account in network operator.
As every year, the World Bank and PricewaterhouseCoopers announced the
report, "Paying Taxes 2013" [3], which refers to World countries tax systems studies for facilities for entrepreneurs and the legislation transparency (Ease of paying
taxes). In this report, Poland among 185 countries surveyed took 114 position
which is 13 places higher than the 2012 report of and 37 higher than in 2010. This
increase may be not spectacular, but it is a quite satisfactory jump. One of the
points of that ranking indicates that average Polish company annually spends 286
hours on filling tax returns (for comparison, in 2008 it was 418 hours), while there
are countries in Europe (such as Ireland or Switzerland) where the taxpayer spends
on these formalities no more than 63-80 hours [3]. That will be changing in the
several stages of changes in legislation on tax returns sent via Internet. For these
facilities we have waited for many years, and the changes are visible. Polish position in the rankings and on the international markets also raises, we are better perceived abroad, and more and more companies want to invest in Poland without fear
of bureaucracy. In addition, "Doing Business" report prepared by the World Bank
said that Poland is on the 55 position among 185 countries in the ease of doing
business, which also takes into account the ease of paying taxes. We recorded the
greatest improvement from all countries surveyed.
2. LEGAL ASPECTS

Changes occurred gradually. Under the Regulation of 19 December 2007,
from 1 January 2008 32 kinds of declarations including VAT-7, EU VAT, CIT-8
could be submitted on-line. On 1 April 2008, this catalog has been extended for a
further 12 tax returns, including declaration submitted with the annual settlement of
income tax : PIT-37, T-36, PIT-38, PIT-36L, PIT/O, PIT/D. The next step was
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1st of July 2008, when next 17 declarations were added, including PIT-11, and from
the 1st of January 2009 - 20 consecutive declarations, including PIT-40 and PIT-28.
A total of 81 declaration [4,5,6]. The necessary condition was having qualified
electronic signature. Only that kind of signature, according to Act of 2001 (Journal
of Laws of 2001 No. 130, item. 1450), was considered as "safe"[12]. In addition to
the formalities related to the purchase of the certificate, it was necessary the personal submission of ZAW -E1 form to indicate a person authorized by us to submission of declarations electronically. The authorized person had to complete and
send electronically application (ZAW-E2), which reaffirms the declaration submission on behalf of the taxpayer. For the agreement from the tax office applicant had
to wait even a few weeks And after that he could use the Internet to submit tax
forms. As estimated Ministry of Finance, in 2007, only 0,06% of the PIT-37 declarations was sent electronically (which was a little more than 7 thousands of tax
returns, in relation to the number of 12 million in total of annual declarations) [13].
On April 7, 2009, the president signed a regulation (Journal of Laws of 2009
No. 57, item. 469), which enabled the affixing PIT-37 tax returns non-verified electronic signature with a use of qualified certificate [7], and from 2010 to the
e-declaration list joined others like PIT-36 and PIT-36L for the self-employed persons, PIT-38 and PIT-39, in subsequent years joined another forms. Until that moment, problems with certificate availability (high purchase price, short terms of
certificate validity, necessity of regular certificate update, a few companies on the
Polish market dealing with certification) prevented the average taxpayer from the
use of this opportunity. Currently interactive forms present on the Ministry of Finance website are possible to fill in with the help of Adobe Reader program in easy
and accessible way. Instead of filling the declarations on the computer, print and
carry to the office, we can send a declaration on-line, directly to POLTAX system,
skipping the step of manually entering data into the computer by the officials of the
Inland Revenue. Of course there is much more benefits. Tax Chamber in Krakow
calculated the real savings cost for 100 PIT-11 declarations taking into account the
work time needed to develop the print, preparation for shipment and its implementation as 3-4,5 working hours. Other financial expenses (paper, toner, ink for
stamps, delivery to the office) is 150 PLN or more. In 2007 cost of 100 euro collection from the taxes was 2,31 euro which was connected mainly with the cost of
printing declaration forms and brochure (in 2008 was ordered by Ministry of
Finance about 111 millions of tax forms and brochures) [2].
The on-line system for tax returns is the most popular in the countries where
are obstacles of large distance to overcome like, for example, in Norway, where tax
returns submit electronically over 70% of the population. In Finland taxpayers have
online access to their completed by officials tax returns and can view and verify it
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on the website. If they have no comments, they even do not have to confirm the
data compliancy in the document. In Sweden, tax returns can be submitted, or rather accepted sent and completed by the tax office form using SMS messages and
make changes in it even by telephone. Similarly, in Norway where taxpayers have
also access into their tax declarations through tax office websites. If tax return is
still not available on the website by sending an SMS taxpayer can find out when it
will be ready [1]. In Switzerland, it is unique in the world that individuals are able
to negotiate with the tax authorities the amount of tax (exception is the canton of
Zurich).
3. TECHNICAL ASPECTS

The first step to spread out the method of declaration submission via Internet
was to establish an appropriate notations in the Polish law. The next step was to
adapt the IT infrastructure. For this purpose the already implemented methods of
electronically signed declaration with qualified certificate with necessary modifications were used.
Data exchange is on the client-server architecture. Data exchange protocol is
HTTP protocol supported by SSL to encrypt transmitted data.Server for
e-Declarations system has a valid certificate issued by Unizeto Technologies S.A.
Certificates issued by the company are treated as trusted by the most popular Web
browsers.
To support the declaration was developed application "Web Service" also called
a gateway (address: https://bramka.edeklaracje.mf.gov.pl/uslugi/dokumenty), in
which the initiator of the session is always the customer. The application has three
functions (services):
sendDocument (send signed document)
sendUnsignDocument (send unsigned document)
sendDocumentWithAttachment (send document with attachment)
requestUPO (request the official acknowledgement of receipt)
Transmitted data are in the form of an XML document encoded as
Base64Binary format. The file format is defined in the XSD files. Access to facilities is via SOAP protocol version 1.2. The difference in the functions that support
sending the signed and unsigned document is in tag appearance <DaneAutoryzujace> instead of tags containing information about the signature.
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Example of data send –sendUnsignDocument function (9):
<?xml version=”1.0” encoding=”UTF-8”?>
<soapenv:Envelope
xmlns:soapenv="http://schemas.xmlsoap.org/soap/envelope/"
xmlns:xsd="https://bramka.e-deklaracje.mf.gov.pl/xsd">
<soapenv:Header/>
<soapenv:Body>
<xsd:sendUnsignDocument>
<xsd:document>PD94bWwgdmVyc2lvbj0iMYWNqYT4NCg=</xsd:document>
<xsd:language>
en
</xsd:language>
<xsd:signatureType>MPO</xsd:signatureType>
</xsd:sendUnsignDocument>
</soapenv:Body>
</soapenv:Envelope>

Tag used for the transmission of the declaration instead of a signature:
<podp:DaneAutoryzujace xmlns:podp="http://e-deklaracje.mf.gov.pl/
Repozytorium/Definicje/Podpis/">
<podp:PESEL>80010111110</podp:PESEL>
<podp:ImiePierwsze> ADAM </podp:ImiePierwsze>
<podp:Nazwisko> KOWALSKI </podp:Nazwisko>
<podp:DataUrodzenia> 1980-01-01 </podp:DataUrodzenia>
<podp:Kwota> 125.60 </podp:Kwota>
</podp:DaneAutoryzujace>
Data are taken from the documentation available for programmers who wish
to integrate their applications with e-Declarations. For the average Internet user it
has been prepared two applications: form in PDF, and "e-Declarations desktop".
Naming the form in PDF the application was deliberate because the mechanisms
used in that form go far beyond what is contained in a typical PDF document. After
plug-in for Adobe Reader installation, the PIT-37 form delivers all the functions
needed to enter data, to calculations, validation, sending to the tax office or to
download the acknowledgement of receipt (UPO).
Plug installation and filling out the form and is very intuitive. The form is
identical to the paper version and should not cause a problem with filling. Data can
be saved before being sent for subsequent modifications possibility. A drawback
might seem the eventuality of open saved document by bystanders, because the file
is not password protected. Therefore, it is not reasonable to keep the file on the disc
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that is accessible to the public, and to send it by e-mail without additional protection.
The second application provided with e-Declarations system is a desktop application. Once downloaded, the desktop version requires the installation in the
system, both the application itself and Adobe Air environment, a process which is
carried out through a clear and intuitive wizard. When the program runs window is
visible:

Figure 1. The main window of e-Declarations program desktop [9]

Clicking the mouse on the first item displays the PDF document, the same as
described above. The program features have been enhanced by automatic application updates, the ability to review the list of sent documents, facilitating access to
legal acts.
4. SWOT ANALYSIS OF e-DECLARATIONS SYSTEM

In our work we used the SWOT analysis, which is a method of rapid assessment of an object or project strategic situation. In this case, it seems to be the best
method of showing the current status and future development of information systems such as analyzed by us the e-Declarations.
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The strength of the system to submit tax returns through the Internet is with
no doubt the fact that it allows to send documents in the last minute from all around
the world. Officials receiving the document does not have to rewrite a declaration
to the system manually. This allows to avoid many of the errors that might occur
during the prescribing data in paper form. Therefore, the system definitely speeds
up the procedure, helps to save the time previously spent on delivering the document to the appropriate office. Persons who at the time of the declaration submission deadline are abroad do not have to come back to Poland or to establish a
proxy. Another strength of the system is that tax return sending is totally free of
charge (not counting the cost of using the Internet), enabling by Act of 05.03.2009
(Journal of Laws No. 57, item. 466) [13]. The system is very friendly, the form
calculates automatically, verifies, has a drop-down lists of cities, tax offices, prescribed correctly entered data for further, appropriate boxes of the form, at any
stage it is possible to validate a list of errors, as well as prompts and descriptions.
It fills in some fields and points of missing data.
Unfortunately, the system has also weaknesses. If spouses want to declare
taxes together, they would not avoid a visit in the tax office, because required power of attorney form cannot be submitted on-line [8, 15]. As a weaknesses are also
treated some deficiencies in form of declaration design (which however can be
corrected later on) like drop-down lists deficiency (there are no lists of communities and districts), not all of the data that may be prescribed, system rewrites. There
is also need to take into account the erroneous shipment and the need of using
technical assistance in case of any doubts or problems with the application.
E-declaration submission just before the end of the expiry period may be associated
with problems with the official acknowledgement of receipt confirmation (UPO).
There has also been some sporadic failure of power supply in the server of the
Ministry of Finance in Warsaw (in 2012 and 2013), which resulted in the periodic
lack of the system connection. However the Ministry is in the middle of advanced
projects in which key systems will be transferred to a modern center in Radom.
In 2013 due to temporary problems in the services system deadlines of declaration
submission was extended.
Opportunities for the system that already made milestone moving away from
paper documentations, is the possibility of further development towards the information society, the impact on the consciousness of the people who in the future
will choose this route of documents transmission. The e-Declarations is a part of a
larger e-Tax project linking the systems development and changes in the law. It is
planned that e-Declarations system would operate on the GenTax model used in
Finland. The taxpayer in the future will be able to take advantage of even more
features and facilities. Web development systems can bring benefits associated
with a reduction in tax settlement stages such as collecting from a variety of
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sources information on taxable income. As it is in the Nordic countries, the tax
office will have complete data and, hopefully, the role of the individual will be
reduced to correctness of the calculations confirmation. According the project assumption in 2015 in addition to the electronic delivery of documents every taxpayer will be able to view the history of the operation, to have an insight into the data
that will be sent to the office by the employer, to communicate with the office
through the personal account. Changes will first include the personal income tax
(PIT) and next the corporate income tax (CIT) and VAT. It is also planned the further expand of services: e-Duty (regarding duty and articles in trade with foreign
countries) and e-Budget (access to the country's finances and its analysis)
One of the major threats is the fact that there is no certainty that the person
sending the declaration is that it claims to be. This situation could be improved if
the taxpayer had to-date insight on-line access to his accounts. The lack of good
PIT sender verification makes it possible situations in which a person can fill falsely document, and then deny that had sent it. There are still group of people that are
afraid to submit tax declarations over the network. This psychological barrier eventually will be marginalized. The threat tend to also be technical. In the case of
building a system based on electronic devices it can be situation where system fail,
which may result in the loss of large amounts of data, disruption in the functioning
of the system, gaps in form submission. A series of computer system failures that
occurred in 2007 in the Netherlands caused loss of many tax returns [10]. Insufficient server security can cause data leakage from the system.
5. SUMMARY

The "e-Declarations" system is based on modern information technology and
provides great opportunities for development in the future. First of all it opens the
ability to integrate with other systems such as accounting programs. It is possible to
develop new modules, which enables the information system to cover other areas
of the office activity.
That preventive securities are good protection of data during their transmission via Internet. Qualified signature renouncement contributed to the spread of
this form of a declaration submission by such advantages as greater savings
(of time, paper, money), easiness and convenience.
Giving up of qualified signatures maybe it would be worth not to abandon it
completely. The application could for example generate a signature based on the
unqualified certificate. There are opportunities of getting certification for free from
dedicated programs and that certificates could be used for electronic signatures.
Such solution could prevent the possibility of impersonate for the taxpayer.
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The system is still changing for the better. With advanced information technology works facilitating the contact with the offices, Poland is a country more
attractive to foreign investors what is condition for the development of the state.
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