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ADMINISTRATIVE SYSTEMS IN THE EUROPEAN UNION
AND IN THE STATES OF THE VISEGRAD GROUP -
REFORMS IN THE SERVICE OF SUSTAINABLE
DEVELOPMENT?

ADMINISTRATIVNE SYSTEMY V EUROPSKEJ UNII A V STATOCH
VYSEHRADSKEJ SKUPINY - REFORMY V OBLASTI TRVALO
UDRZATEIENEHO ROZVOJA?

Janos SZLAVIK — Gyérgy HORVATH

Abstract

Whether an administrative unit is capable of living up to the tasks set forth depends on how
well it is capable of fulfilling its duties in sustainable development. Experience shows that
certain units are overburdened with duties and functions, which would otherwise be more
efficiently carried out at different levels. This is partly true for lower-level administrative
units, whose tasks are plentiful, but their resources are insufficient for their tasks. On the other
hand, this is also true for higher-level administrative units, where the resources may be
present, but a sensitivity towards local issues may be lost. As both of these are essential for
sustainable development, reforms ought to consider both aspects simultaneously.
Fundamentally, Visegrad States have implemented the principle of decentralisation to its
fullest, but seemingly they have misinterpreted the provisions of the principle of subsidiarity.
From the aspects of sustainable development, a reconsideration of the application of these
principles would be desirable.

Keywords: European administrative systems and administrative reform, regions, local
administration, sustainable development, Visegrad Group

Abstrakt

Skuto¢nost,, ¢i je spravna jednotka schopna plnit’ stanovené ulohy zalezi od toho, ako dobre je
schopna plnit’ svoje povinnosti v oblasti trvalo udrzatel'ného rozvoja. Sktisenosti ukazujt, ze
niektoré administrativne a spravne jednotky st pretazené povinnostami a ¢asto plnia funkcie,
ktoré by bolo efektivnejSie vykonavat' na inych urovniach samospravy. Pri preneseni
kompetencii na niz§iu uroven spravnych celkov mozno narazit na nedostatok zdrojov
a chybajuce kapacity, na druhej strane to plati aj pre vyssiu uroven spravnych celkov, kde
mozu existovat’ zdroje a kapacity, no citlivy pristup k rieSeniu niektorych lokalnych
problémov a loh mdze absentovat’. Pretoze obe aspekty st nevyhnutné pre trvalo udrzatelny
rozvoj, je nutné reformy v oboch oblastiach posudzovat’ v spoloénom kontexte. V zasade
mozno konstatovat’, ze krajiny VysSehradskej skupiny zaviedli princip decentralizacie naplno,
ale zrejme maju nespravne interpretuji ustanovenia principu subsidiarity. Z hladiska trvalo
udrzateI'ného rozvoja je prehodnotenie uplatiovania tychto zasad ziaduce.

KPiacové slova: Europska administrativne systémy a administrativne reformy, regiony, miestne
samospravy, trvalo udrzatel'ny rozvoj, Vysehradska skupina
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Introduction

Five and a half decades after the foundation of the predecessor of the
European Union, we bear witness to the results of both profound changes
affecting our daily life, as well as constructs which have remained essentially
unchanged since the foundation. One of the most important aspects that have
remained unchanged is the inherent diversity of the Union. As this entity grew
from comprising but six to hosting twenty-seven member states, diversity has
enriched the Union, and has made it an increasingly colourful place. However,
as a consequence of this, managing 27 states with nearly half-a-billion
inhabitants remains a challenge, which has called for responses on all levels:
local, regional, state and Union. Although necessary changes have been
Initiated, there has been also a varying level of reluctance from member states to
carry out reforms. This has also been true to Central European states too,
particularly in the Visegrad Group of Countries, which, within their framework
of cooperation, have taken to different paths in reforming their administrative
systems. Whether these systems are cost-efficient, speedy, or indeed client-
friendly is just one aspect of the requirements one must pose against them. They
must also be in service of sustainable development.

Political-economic change, cooperation and reforms

After the profound political and economic changes at the dawn of the 1990s,
four Central European states forged an alliance, which was to be named the
Visegrad Group, after the city of its formation. Its purpose is to provide a forum
for co-operation in tackling the challenges and opportunities posed by the
recently completed transitions to democracy and free market capitalism. Within
months of each other, all four members of the alliance applied for membership
to the European Communities - and later, the European Union - to ensure peace,
economic stability, and a better quality of life for all their citizens.

The organisation’s success was not unlikely, as its members share a number
of commonalities. This forum has remained an established platform for
coordination between its member countries; however, its true scope is limited.
Nevertheless, opportunities for expanding levels of cooperation remain open,
and this forum may prove to be a vital tool in the future of Central Europe, but
also of the whole of the European Union.

Fundamental tasks of administrative units

Duties and responsibilities of administrative units are legally defined - some
are included in constitutions, others are ‘only’ included in laws and by-laws. At
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the moment, duties and responsibilities of administrative units include
education, healthcare, sanitation (comprising clean streets and waste
management), basic utilities, documentation of private individuals, businesses
and properties, but equally importantly, they include environmental protection
and sustainability services. We must realise and accept that administration is a
key actor in the transition towards sustainable development.

To which level these duties are assigned to vary from country to country.
Basically, each state tries to define the levels of execution based on socio-
economic, geographic and practical factors. Through what is essentially a
process of trial and error, an optimal (or quasi-optimal) level of execution may
be found. However, as the type of administrative services demanded change, the
provision of services must be adapted too, otherwise inadequacies -
economically speaking, externalities - and waste will arise. Services which are
no longer needed must be transferred or discontinued, whilst other services
demanded need to be established. Some of these services tend to be capital-
intensive, and may prove to be economically inefficient under a certain
threshold, essentially hindering the provision of quality services to citizens.
Such simple economic concepts ought to be considered in lawmaking, by
carefully and prudently selecting the appropriate level of execution.
Misfortunately, a number of states have to face up to fundaments and constructs
enshrined in constitutions, sometimes remaining there for centuries, which at
times prove to be outdated, and therefore, hampering.

The European Union aims to provide a better quality of life to its citizens, it
has made successive efforts in doing so by declaring unequivocal support for
sustainable development. In fact, in its sequential Sustainable Development
Strategies, it has also taken to provide for the inclusion of the basic principles of
sustainable development in all policy aspects. Obviously, this sets out serious
expectations to administrative units, whilst one must realise that at times it is the
administrative system itself which may hinder the efficient incorporation of
sustainable development into policy measures. [EU-SDS, 2005] This approach
to sustainable development has its roots in Agenda 21, and in Local Agenda 21
(LA21) in particular. This programme aims to reach the balance between
environment, society and the economy, such that they may serve the long-term
aims of sustainable development. LA21 is a complex system-building and
management programme, which builds on the strict interpretation of
sustainability, one that only permits the conversion of environmental capital to
economic capital if the requirements of the biosphere are unconditionally met.
This implies that the environment enjoys primacy in any programme based on
the strict interpretation of sustainable development, yet it must be stressed that
any Local Agenda 21 programme is more than just an environmental protection
programme. [Szlavik, 2005]
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To benchmark the status of sustainability at a territorial unit, one may need to
look at trends in particular indicators, which need to go beyond the basic
statistical data describing the economy and demographic movements. A set of
local sustainability indicators have been created, which focus on aspects of
sustainability which remain hidden through conventional socio-economic
indicators. The indicators pertain to three main groups: (1) natural resources,
environment and local sights, (2) living conditions, culture and traditions, (3)
local economic and infrastructural particularities. [Branner - Csete, 2005]

The European Union provides a framework for such local sustainable
development initiatives, which may require reforms to take place. To assist
changes, the European Union provides aid for the improvement of services.
Convergence, cohesion and harmonisation are likewise a mutual power house
behind administrative reforms, but success relies on the willingness of the
individual member states to implement profound - and sometimes even painful -
measures. Indeed, whether a member state decides to proceed with
administrative reforms or not, will have an impact on its efforts in becoming
sustainable. As the levels of administration closest to citizens play a particularly
important role in efforts towards sustainable development, any changes on this
level need to consider their direct impacts on society, the economy and the
environment. [Csete, 2009]

Particularities in Europe’s administrative systems

A geopolitical map of the European continent will reflect century-old
traditions and sometimes turbulent changes. The different levels of
administration always needed to follow suit to keep up with the new situations.
During much of their history, European states have kept types of administrative
units constant - while the actual borders of such units may have been subjected
to even frequent changes. Yet at the same time, traces of previous delineations
play an important role, often originating from the age of the Roman Empire.

A different trend is also ever more apparent, which points towards the review
and restructuring of administrative systems, mostly because of the European
harmonisation processes. Even though nearly every single member state had to
proceed with reforms, the extent of these varied greatly. Some countries took
thorough, even ambitious steps towards administrative reforms, whilst others
shied away from such in-depth changes, and settled with minor adjustments.
Even within the Visegrad Group of countries the differences in the paths taken
towards administrative changes are quite significant. This may appear odd,
considering that this organisation was created on the solid grounds of
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similarities between its members. Nevertheless, experience disproved
expectations, which is reflected in the current administrative structure in these
countries.

Diversity is also prevalent on the lower levels of administration, with some
countries consisting of exceptionally small administrative units and others less
so. There are always rational reasons behind these structures, but one must
realise that these grounds may be outdated, so a reconsideration of these units
may be desirable from economic, social and environmental aspects.

To assist the development of certain territories - particularly in the newly
acceded member states - the European Union and its predecessor have offered
development and investment aids, in the forms of structural and cohesion funds.
The availability of such resources may represent a serious moving force in the
life of a region, provided that some critical elements are present in the first
place. To ensure success, it was up to the European Communities to devise a
scheme for allocating such funds among its regions of differing levels of
development. For this, comparability was desirable, and the idea of a common
and uniform statistical scheme was recognised. [Szabd, 2005]

Establishing a common ground for development

Even after the first wave of expansion, the European Communities had to
realise that the increasing differences within its territory needed to be reduced,
and to achieve this, eligible regions should benefit from subsidies. To assist this,
the creation of a scheme enabling planning and statistical feedback was
necessary. Thus, the Nomenclature of Units for Territorial Statistics (or
Nomenclature d’Unités Territoriales Statistiques, or NUTS) was created.
[Regulation (EEC) No. 2052/88] This scheme could then be used to plan and
allocate structural and cohesion fund resources among the different territories,
particularly the regions of Europe. Startlingly, formal use of this scheme only
began in 2003: prior to that, its use was mainly based on a “handshake-
agreement” which parties adhered to. [Szabd, 2005]

The NUTS classification is based on existing administrative entities, and the
legislation governing it only allows for administrative units to be clustered
together for planning and statistical purposes, meaning that administrative units
may not be split to better fit a different NUTS group. However, the Regulation
does allow member states to reform and re-structure their administration
internally - and it would be sensible to do so if a newer administrative structure
would better suit the guideline dimensions of NUTS. It is nevertheless crucial to
make the distinction between tool and target: NUTS is there to assist territorial
development in the current administrative framework, and not to provide an
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outline for possible reforms - even though it is well suited for that. The main
issue with the NUTS classification scheme remains that not all NUTS units are
existing administrative units, meaning that there may be a lack of coordination
and decision-making will become difficult, putting strain on existing
administrative units.

The classification scheme poses further challenges in the lower levels of
statistical entities. Whereas at the higher levels of statistical units guideline
numbers exist for the delineation of such units, at lower levels no such
guidelines exist. This is particularly odd in a situation where the number and
variety of administrative units is very diverse, which may not necessarily only
show in size, but in functions, legal status and assigned duties. However, if we
take the struggle for sustainable development into consideration, we must realise
that duties and functions on one hand, and legal status and size on the other are
not trivial factors. Without a sound balance of these factors, sustainable
development may be jeopardised.

Local administration: a fragmented Europe

The European Union is dominated by a great diversity on its lower levels of
administration. Some of its member states have thousands of local
administrative units, whilst others may only have hundreds. One may think this
simply arises from the fact that states differ in size, but as the following table
will show, this is not so. The table compares the population, area and the
number of units of local administration, the European Commission designated
Local Administrative Unit levels 1 and 2.
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Table 1 Local Administrative Units across Europe. Source: self-made based on data
from Annex to 105/2007/EC

Local Administrative Unit -1 |Local Administrative Unit - 2
Pop. mean mean mean

Member population |area density no. of |pop. mean no. of pop. area
state [capita] [km?] [cap/km?] |units |[capita] |area [km?]|units [capita] |[km?]
Austria 837293083 871 99,83 35| 239227 2396,31| 2357 3552| 3558
Belgium 10 827 512 30528 354,67| 44| 246080 693,82 589| 18383| 51,83
Bulgaria | 7576751 110910 68,31| 264 28700 420,11 5329| 1422| 20,81
Cyprus 801 851 9251 8668 6| 133642 154183 613 1308| 15,09
Czech | 10512397 78866 133,29| 77| 136525 102423 6249| 1682 12,62
Republic
Denmark | 5547088 43094 128,72 99| 56031 43529|  2148| 2582 20,06
United 62041708 244 820 25342 443 140049| 552,64 10664 5818 22,96
Kingdom
Estonia 1340 274 45226 29,64 15 89352 301507| 227 5904| 199,23
Finland 5350475 338145| 1582 77| 69487| 439149 416| 12862| 81285
France | 64709480| 674843 9589| 3787 17 087 178,20 36683 1764 1840
Greece | 11125179| 131990|  8429| 325 34232| 40612 6130 1815 21,53
Netherlands | 16 576 800 41526 399,19 40| 414420| 103815 443| 37419| 9374
Ireland 4450 878 70273 63,34| 34| 130908 206685 3441| 1293| 2042
Poland 38163895 312683 122,05| 379 100696| 82502 2478 15401| 126,18
Latvia 2248 961 64 589 3482 33| 68150| 195724  527| 4267 122,56
Lithuania 3329227 65303 50,98 60| 55487| 108838 518| 6427 126,07
Luxembourg |  502207| 2586 194,20 z I - 116 4320 2229
"Hungary 10 013 628 93030 107,64 168 59605| 553,75 3152| 3177| 29,51
Malta | 416333 316 1317.51 6 69 389 52,67| 68| 6123 465
Germany 81757595 357050 22898| 1457| 56 114 24506| 12379 6605| 28,84
Italy 60 397 353| 301318 200,44|  107| 564461| 2816,06| 8101| 7456| 37.20
Portugal | 10636888| 92391 11513 308 34535  29997| 4260 2497 21,69
Romania | 21466 174| 238391 90,05 42| 511099| 567598| 3174| 6763| 7511
Spain | 46087170 506030  91,08] 59| 781138| 8576,78| 8111| 5682| 62,39
Sweden | 9347899| 449964 20,77| 21| 445138| 21426,86 290|" 32234| 1551,60
“Slovakia 5424 057 49037 110,61 79 68 659 620,72| 2928| 1852 16,75
Slovenia | 2054 119 20 273 101,32 58 35416 349,53 210 9782 9654
European
Union 501078 829| 4456 304|  112,44| 8023| 62455 55544| 121601 4121| 36,65
mean 18558 475| 165 048 112,44 309| 60142 537,84 4504| 4121| 36,65
median | 9347899  83871| 101,32 69| 79419 92463 2478 5682| 2051

As we can see from this table, Europe’s administrative divisions are rather
fragmented, particularly on the lowest level. It needs to be pointed out, though,
that this fragmentation is rather uneven between the various member states.
Particularly striking extremes may be recognised between France and Sweden,
states of comparable geographic size, which nevertheless show a hundredfold
difference in the lowest level of administration. Such extreme differences may
be found between other states as well, which highlights the necessity of further
coordination. Even from such rough and general data it is obvious that

ACTA OECONOMICA CASSOVIENSIA, Vol. 1V., 2011, No. 1 10
ISSN 1336-6020



representation, decision-making, economic and societal attitudes are different
everywhere.

Administrative reforms have been carried out for various reasons in a large
part of Europe. Nordic and Benelux states have initiated such changes from
economic rationality, Southern states were eager to decentralise and regionalise
their internal structures, and Central European states were keen to shed their
structures from their single-party state heritage, which was fuelled by the
prospect of structural and cohesion funds made available from the European
Union.

For these reasons, some countries of the Visegrad Group have carried out
administrative reforms, which were adapted to suit the new European reality. To
counter the long-term effects of strong, centralised, single-party regimes,
decentralisation rather than subsidiarity seemed to have been the main motif
behind changes. The Czech Republic and Slovakia have thoroughly reformed
their administration, Poland has carried out profound changes as well, whilst
Hungary has remained less keen to reform its administrative structures, other
than shifting rights and responsibilities from higher levels to lower ones.
Whereas regions were created in Poland and lower-level administrative units
were rationalised in Slovakia and the Czech Republic, Hungary has instead
created statistical regions, but has not given them any self-government, nor has
Hungary reformed its lower level administration, which means that
fragmentation still prevails to this day. This could prove to be a great obstacle in
effectively integrating the principles of sustainable development into other
policies.

This work is connected to the scientific program of the “Development of quality-
oriented and harmonized R+D+I strategy and functional model at BME”
project. This project is supported by the New Hungary Development Plan
(Project ID: TAMOP-4.2.1/B-09/1/KMR-2010-0002)
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USING RFID TECHNOLOGY IN SUPPLY CHAIN
MANAGEMENT SYSTEMS IN AVIATION

VYUZITIE RFID TECHNOLOGIE V SYSTEMOCH RIADENIA
DODAVATELSKEHO RETACA V LETECTVE

Jozef GLOVA — Bedta GAVUROVA — Stanislav SZABO

Abstract

This paper describes in short way possibilities of RFID technology and reasons for
transitioning to RFID technology from previous bar-code technology. The new RFID
technology has also huge potential for improvements by using new and modern technologies
in supply chain management. It enables especially to resolve tracking problems in more
effective and faster way, and has resulted in significant economic, operational, technological,
and logistical impacts on supply chain infrastructures. This technology has found out its
implementation in avionics, whereby industry standards issues in avionics by the main
industry players are actively addressing. The paper also gives an overview of the market
trends for RFID technology.

Keywords: supply chain management, RFID technology, middleware

Abstrakt

Prispevok struéne popisuje moznosti vyuzitia RFID technologie a dovody veduce k
prechodu k tejto technologii z podvodne rozsirenej technologie ¢iarového kodu. Tato nova
technologia mé obrovsky potencidl pre vylepSenia tykajuce sa vyuZitia novych a modernych
technoldgii v oblasti riadenia dodavatel'ského retazca. PredovSetkym umozZiuje riesit
problematiku sledovatel'nosti tovaru, alebo materidlu efektivnejSie a rychlejSie, z ¢oho
prameni vyznamny ekonomicky, prevadzkovy, technologicky a logisticky dopad na
infraStrukturu v dodavatel'skom ret’azci. Tato technologia rovnako nachadza svoje uplatnenie
Vv oblasti letectva, kde sa problematikou odvetvového Standardu pre letectvo zaoberaju viaceré
vyznamné firmy tohto odvetvia. Publikdcia rovnako poskytuje prehlad najvyznamnejSich
trendov pre tento trh RFID technologii.

KPuacové slova: riadenie dodavatel'ského ret'azca, RFID technoldgia, middleware

Introduction

One fast developing technology that creates visibility in the supply chain
is radio frequency identification (RFID) technology. The strategic application of
RFID technology to business problems and leveraging its data has the potential
to optimize critical processes, enhance business intelligence, and improve
collaboration across industries. The potentials of RFID technology are enormous
and many industries can benefit from this technology.
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Radio frequency identification technology (further RFID) has come of
age. Recent years have seen a proliferation of RFID technologies and, more
importantly, novel applications in areas from fine arts to manufacturing.
Inventory tracking through RFID in a factory is now quite common. A quick
scan of currently existing RFID solution and implementations reveals
applications including pigeon flight monitoring, person identification, vehicle
parking monitoring, valuable objects insurance identification, etc.

RFID is a generic term that is used to describe a system that transmits the
identity in the form of a unique serial number of an object or person wirelessly,
using radio waves. It is grouped under the broad category of automatic
identification technologies. RFID technology does not require contact or line of
sight for communication comparing to previous bar-code technology. RFID data
can be read through the human body, clothing and non-metallic materials, what
enable to resolve tracking problems in more effective and faster way, and
naturally has also resulted in significant economic and technological impact on
supply chain infrastructure in almost any industry in the national and global
economics. Though the costs of the RFID tags have always relative low, it is
reductions in the prices of RFID scanners (and in their sizes) that is beginning to
see an increase in the number of new applications being found for these
technologies.

1. Transitioning to RFID technology

The advantages of the RFID technology over bar-code technology and
other automated data collection technologies are reliability in heavy moisture,
noisy, or dirty environments, and greater flexibility in reading the tags in a wider
scanning area.

Figure 1 RFID versus bar-code technology
Source: own.
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In contrast to RFID tags, bar-coded labels are pieces of paper with varying
thicknesses of black lines. RFID readers and bar-code scanners read the tags or
labels affixed to items in different ways. For instance a bar-code scanner reads
information about a product, case, or pallet, while an RFID reader creates a
radio-frequency field to activate multiple passive and active tags. Bar-code
labels can only be read one at a time, whereas multiple RFID tags can be read all
at once (e.g. 50 per second). See also Figure 1 on field areas.

The other useful features of radio frequency identification technology as

compared to bar-code technology are as follow [7]:

e A reader can scan multiple tags, as many as 1000 at a time,

e The goods being scanned,

e The goods being scanned do not have to be manually oriented toward the
reader for it to work,

e RFID radio frequency can usually penetrate an item's packaging and
determine the contents,

e Tags embedded in the package cannot be scraped or rubbed off or damaged,

e Information on the tags can be written again to store further information,

e There is information flexibility, whereby information on the tags can change
as the goods move across the supply chain network,

e Ability to read the data contained in the chip without line of sight.

There is a conflict in the supply chain arena between proponents who
believe that RFID tags will replace barcoding - a technology of nearly 30 years -
and opponents who believe that the investment does not provide a significant
return on investment, given that barcodes are still much cheaper than tags. The
main argument against the use of RFID is the current near-universal use of
barcoding [7].

According to Poirier & McCollum [7], RFID technology can in generally
provide:
e Inventory management and reductions,
o Greater visibility in the supply chain network,
e Potential to share useful data and collaborate with supply chain partners,
e Better production control through more accurate matching of supply and
demand,
Lower repair and maintenance cost,
e Improved data quality across many supply chain links.

There are also limitations, which could be summarized as follows:
e High costs, as compared to bar codes,
e The need to engage in process reengineering and restructuring,
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e Limitation of RFID systems for global applications due to various frequency
ranges,

e Lack of standardization,

e Interference from residual radio frequency sources,

e |Interference with reading tags from environmental factors like metal and
water.

N

. General future market potential and potential application areas

There is huge potential of smart systems as can be seen in Figure 2,
especially for the development of new services and applications which are not
possible without the information and control trough sensors and actuators.

Although there is great prospective for future business opportunities,
some challenges have also been identified in [3]:

e Making the business case to get management buy-in for investments.

Smart Systems Opportunity Scale

5400,000

$350,000
$300,000
$250,000 1 ¥ Value Added Services

$200,000 System Applications

Millions

150,000 1 ¥ Network Services

$100,000
o 4
S0

2009 2010 2011 2012 2013 2014

¥ Enablement

Figure 2 Opportunities for the loT
Source: Harbor Research, Inc.

e Complex eco-systems require new ways for business to network.

e The anticipation and research of new product and service ideas.

e Fragmented vendor landscape for RFIDs, Smart Sensor Networks etc. that is
not yet well aligned with larger IT infrastructure and players.

Despite the challenges, the analysts see the market for Internet of Things
(further 10T) reaching a new level of maturity with a much greater recognition
of technological capabilities and opportunities than two years ago. There should
be a significant wave of growth in the 10T and the connection between physical
and virtual world. This optimism is supported by observations of the following
market forces [3]:
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e The cost of devices continues to fall.

e In the meantime, at least in the developed countries, a ubiquitous broadband
infrastructure has been developed.

e The monthly prices for cellular device links are being drastically reduced.

e The storage capacity and the processing power of computers continue to
expand exponentially, which allows for new challenges in data management
and data processing to be tackled.

e The continued miniaturization and the integration of a broad range of sensors
into the edge nodes of the IoT.

e The continued evolvement of the Internet and of the next generation
telecommunication network architecture that will allow the movement of
very large amount of information.

e Simplified system interactions and better user interfaces, which have been
reached through technology advances, are propelling adoption of new
business models.

One additional predication in [3]is that end user participation in the
design, development and management of the new technologies will increase
during the next period of market development:

e End customers will put more emphasis on vertical solutions that integrate
with enterprise systems.

e The demand for new features, innovations and adaptability will rise. If these
needs are fulfilled, customers will fully integrate the new technology in their
work and personal lives.

e The user experience will be an important topic. End users want to have
systems tailored to their needs.
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Figure 3 Overview over potential applications, Source: Harbor Research, Inc., see in
detail: www.harborresearch.com/_literature_32583/Download_Brochure, page 4.

Over 300 specific services and machine types central to the future
networked society have been identified. An overview is given in Figure 3
Overview over potential applications, Source: Harbor Research, Inc. where all these
items are arranged into the ten main areas of buildings, energy, industrial,
healthcare, retail, security, transportation, IT & networks, resources and
consumer/professional [3].

3. Implementation of RFID technology in avionics

According to Holloway [4] the business environment in the avionics industry
is set to see the following trends:

¢ Rising revenue growth from the launch of new aircrafts such as A380, A350
and B787, and the growth of low-cost airlines.
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e Passenger demand is forecasted to double by 2020.

e Aerospace companies face competitive pressure to eliminate waste by
creating corporate-wide lean enterprise programs.

e Industry investors want to see greater Return-On-Investment (ROI) from
their R&D investments.

e Companies are increasingly collaborating on programmes.

e The need for strict safety has driven the industry to look at ways to uniquely
identify parts and assemblies.

In light of the future trends, aerospace manufacturers need to improve
their operations performance and effectiveness in areas such as control systems,
tracking, quality, maintenance, and visibility. Furthermore, as aerospace
companies outsource more of their manufacturing processes, there is greater
need for real-time visibility, speed, and accuracy in dealing with demand
fluctuations and supply chain disruptions. The ability to make right decisions on
short notice to coordinate a complex array of activities among various partners is
of great importance. This has a major influence on a company's productivity,
profitability, and the ability to stay competitive [4].

Bearing in mind the challenges offered by the avionics industry and the
need for companies to meet these challenges to stay competitive and profitable,
we can see how RFID will aid companies in their objectives [7]:

e Improve airline configuration control,

e Reduce ownership costs of rogue parts (faulty aircraft components), helping
to minimize airline inventories as well,

e Provide reliable part traceability,

e Reduce internal processing and cycle time,

e Enhance accuracy of information exchanged between manufacturers and
suppliers.

4. Industry standards for RFID in avionics

The main industry player Airbus and Boeing are collaborating to establish
joint industry-standards for RFID on commercial airplane parts. For instance in
2004, the two companies hosted a series of workshops and forums worldwide,
inviting all the world's airlines, parts suppliers, regulatory agencies, and third-
party maintenance shops, so that all of them can work together to establish
common standards and enable technology that can benefit the whole industry.
Both firms recognized the need for an industry standard for capturing data
automatically based on the standardization of RFID in Air Transport Association
(ATA) Spec2000. The Spec2000 is a comprehensive set of e-business
specifications, products, and services for the aviation parts industry. [4] There
needs to be an industry-wide commitment to invest in and integrate RFID into
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the supply chain, otherwise, RFID technology would not be able to take off
freely [5].

According to Airbus’s official public document [1], Airbus is actively
addressing the standardization issue as it leads the international standardization
activities through participation at steering boards and industry conferences.
Airbus also participates in the ATA Spec 2000 Chapter 9 Task Force, Permanent
Bar Code Parts Identification and actively holds discussions with customers,
suppliers and other aircraft manufacturers. Its main objectives are:

e Define harmonized identification information,

e Develop tag data standards,

e Define passive and active RFID usage in close cooperation with authorities,

e Develop an agreed standard for data exchange between different parties
while considering existing aviation standards.

5. Market trends for RFID technology

Companies are now realizing the fact that the value of RFID is in the
enablement of new business processes and not only the technology. Therefore,
instead of only driving down the cost or compliance with a retailer mandate,
innovation is becoming a key topic in the RFID market. Additionally, it
becomes important for vendors to build complete solutions to targeted problems.
At the moment, the applications needed to manage these new technologies are
still missing. In the future, these newly developed applications will also be
offered by business application suite vendors, such Oracle, Microsoft and SAP,
as part of the life cycle of innovation. Other key trends according to [2].

e Asset management projects increase their importance as companies want to
manage non-maintained or disposable assets.

e In the retail domain, in-store inventory management instead of supply chain
inventory management is the focus of many projects.

e In general, the second wave of RFID adoption has begun which can be
classified as exploration phase and is beyond initial pilot projects. Data is
now collected through the pilots but now enterprises are thinking about
intelligent ways to harness this large amount of new facts. Companies are
using RFID to enhance their business competitiveness.

Factors which are contributing to these trends are globalization with the
need to reduce the time-to-market and the combination of technologies for new
applications, for example, RFID merged with GPS.

The analysts in [2] see the following key industries nearly in the phase,
where a majority of the players have adopted the technology: healthcare,
aerospace/defence and automotive. Furthermore, traceability and recall are
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focus topics in pharmaceutical, retail and asset-intensive industries. The market
for RFID technologies has a healthy growth trajectory as can be seen in
Figure 4.
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Figure 4: Total RFID Revenue in Millions of Dollars (Software and Hardware), 2008-2012,
Source: Based on Gartner, 2008

RFID in Europe is still below the size and growth expectations of many within
the industry. It is expected that high-volume RFID deployments increase only
slowly in the region. However, Europe is heading for a significant upturn in
RFID activity taking advantage of the latest tag and reader technology [2].

Conclusion

Radio frequency identification (RFID) is a seemingly simple technique.
Data is stored in RFID tags that are attached to objects or located in smart cards,
and this data can be read using radio signals and presented on a display by using
a suitable reader. The data can then be transmitted automatically to an
information technology system for further processing.

We describe possibilities of RFID technology concentrating on the
transitioning from bar-code technology to RFID technology, as the new
technology, which has also huge potential for improvements by using new and
modern technologies in supply chain management. It enables especially to
resolve tracking problems in more effective and faster way, and has resulted in
significant economic, operational, technological, and logistical impacts on
supply chain infrastructures. Our objective here is to examine RFID technology
implementation in avionics, whereby industry standards issues in avionics by the
main industry players are actively addressing. The paper also gives an overview
of the market trends for RFID technology.
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RENEWABLE ENERGY SOURCES IN EUROPEAN
COUNTRIES (USE IN TOURISM, GIS, GREEN BUILDINGS)

OBNQVITEL’NE ZDROJE ENERGIE V EUR(')PSKYCH STA’TOCH
(VYUZITIE V CESTOVNOM RUCHU, GIS, ZELENYCH BUDOVACH)

Albina KOSTKOVA — Sergej STRAJNAK

Abstract

The article concerns renewable resources of energy (solar energy, wind power, hydro energy,
biomass...) from the point of view of not so far future and the use of geographical information
systems for the purpose of mapping the redeemable resources of energy. The human
civilization is on the threshold of realising that the redeemable resources have their limitations
and supplies of either oil or gas are spent to a great extent. The redeemable resources of
energy have an excruciating (almost existential) impact on humanity for they can ensure
further development and human progress. They will represent a motive force of nearly all
state economies of individual states, for as much as after having been spent they will
constitute the most important resources of energy.

Keywords: renewable energy sources, GIS, tourism, solar energy, water energy, green
building

Abstrakt

Tento ¢lanok sa zaobera obnovitelnymi zdrojmi energie (solarna energia, veterna energia,
vodna energia, biomasa ...) z hl'adiska nie tak vzdialenej budtcnosti a vyuzitim geografickych
informaénych systémov za t¢elom mapovania tychto zdrojov energie. Cudska civilizacia je na
prahu uvedomenia si, ze zdroje energie si obmedzené a zdroje ropy, alebo plynu su
vycerpané vo vel’kej miere. Obnovitelné zdroje energie maji takmer existencialny dopad na
ludstvo, pretoze mozu zabezpedit d’al$i rozvoj a pokrok spolo¢nosti. Budi hybnou silou
takmer vsetkych Statnych ekonomik jednotlivych Statov a budu tvorit’ najdolezitejsie zdroje
energie.

KPacové slova: obnovitelné zdroje energie, GIS, cestovny ruch, solarna energia, vodna
energia, zelené budovy

Introducion

Renewable energy sources are of extreme, almost existential importance
for humanity. Due to their nature, in a matter of few years they will present the
driving force of almost all individual economies whereas once the fossil reserves
come depleted they will become one of the most important sources of energy.
Renewable energy sources (solar, wind, biomass...) are the way out to
economical independence especially for the European countries that suffer from
shortage of crude oil and natural gas. One of the most important advantages is
attaining the energy so-called cost-free, when the initial investment includes
installation of devices (solar collectors with solar energy, hydro power plants
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with water energy, etc.). Once the necessary plants and devices are installed the
energy collected for free, which is extremely important for the economy of any
country and for individual households as well. Future and development of the
entire humanity must focus upon, beside nuclear power, the energy that is being
derived from renewable energy sources, whereas the crude cannot be drawn
forever. In the 21% century, the geographic information systems present the
means enabling mapping the renewable energy sources for general use.

1 Renewable energy sources

The European Union has, in its White paper of December 1995, suggested
the following three key targets of the energy policy: increase of competitiveness,
safe supplying and protection of the environment. Support of the renewable
energy sources is being considered the most important element to meet the
objectives. Proposed has been also a renewable energy sources strategy. The
present 6% share of renewable energy sources in the overall energy production
includes a wide range of hydro plants having highly restricted potential of
further utilization for the EU. This means that it is necessary to enhance
utilization of other renewable energy sources.

Table 1 Energetic benefits of renewable energy sources

year 1990 | 1995 | 2010
kind Energy benefits (PJ)

Solar energy 9 11 179
Wind energy 3 14 288
Geothermal energy 19 30 67
Vater energy 905 1105 1278
Biomasses 1100 1673 3968

source: (Rybar, Sasvari ; 2003)

Table 2 Renewable energy source

Renewable energy sources in | Overall potential Technical potential
Slovakia

TJ GWh TJ GWh
Hydro energy 23760 6600 23760 6600
Large hydro plants 20 160 5600 20 160 5600
Little hydro plants 3600 1000 3600 1000
Biomass 120 300 33400 120 300 33400
Forest biomass 16 900 4700 16900 4700
Agricultural biomass 28 600 7950 28 600 7950
Bio — fuels 7000 1950 7000 1950
Bio — gas 6900 1900 6900 1900
Other biomasses 60 900 16 900 60 900 16 900
Wind energy 2160 600
Geothermal energy 174 640 48 500 22 680 6300
Solar energy 194 537 000 54 038 000 34000 9450

source: (Gecova & Popovicova; 2011)
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1.1 Solar energy

Sun is the permanent and principal source of energy radiation within the solar
system. The energy source of this star derives from transformation of hydrogen
into helium by thermonuclear reactions taking place in the center of the sun.
Solar radiation covers the distance between the Earth and Sun (some 150 million
kilometers) in 8 minutes. One two-billionth of the radiated energy arrives to the
Earth. This is the energy of 174000 TW, whilst the current overall energy
consumption does not exceed 10 TW globally (Rybar et al; 2010).

The Sun is emitting solar radiation in the entire range of the spectrum
from the minutest wavelengths (roentgen and UV radiation) up to radio-
wavelength radiation. When passing the atmosphere, a part of the radiation is
absorbed with it (19%). A part of the radiation (34%) rebounds from the clouds,
I.e. molecules of gasses, and returns to the planetary space as a part of the Earth
radiation. Remaining radiation (47%) returns to surface of the Earth. (Cihelka;
1994)

When hitting the Earth, the solar radiation transforms to heat and
chemical energy. Major part of the energy is involved in the hydrologic cycle
and the rest forms winds, surfs, marine streams and is responsible for
photosynthesis (Rybar et al; 2010).

Figure 1 European countries most extensively utilizing the solar energy

Solar energy utilization
Distinguished can be three basic ways in which is the solar energy utilized:
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= Passive solar energy, when the shape and construction of buildings is
designed so that the incoming radiation, its storing and distribution of heat
were as effective as possible;

= Active solar energy — collectors for heating of both water and interiors or
parabolic mirrors and other systems that concentrate solar radiation.

= Photovoltaic panels — producing electricity directly from the solar
radiation (Rybar et al; 2010)

Utilization of solar energy in Slovakia

Witnessed in the recent years can be an accelerated growth in the number
of solar collectors utilized in Slovakia, installed especially to heat up water and
to heat up interiors of family houses. Whereas the price of turnkey installing of
solar collectors fell in the matter of several past years collectors became more
affordable for a wide spectrum of the population. From the point of continuous
growth of the gas prices, whilst households for heating still most frequently use
the gas, the solar energy seems to become the major substitute of natural gas
(especially in the south Slovakia and the Tatras regions where the sun rays
impact most intensely) (Janisek; 2007).

1.2 Geothermal energy

The energy derives from two sources: from radioactive decay within the
crust of the Earth and from the heat penetrating from the earth core through the
Earth’s crust. The Earth core is hot whereas the Earth was hot in the past and is
continuously getting more and more cold and solid. A source of heat within the
Earth’s core is also friction occurring in tidal forces: the Earth expands due to
action of the gravitational forces of the Moon and Sun same as varying is the
shape of an orange when squeezed and rolled by hands. Utilization of
geothermal energy is highly tempting whereas it is always “at disposal”
regardless of the weather; if we’d built geothermal power plants they could be
turned on and off as and when necessary. (Mackay; 2009).

Geothermal energy, as an alternative source of energy, may currently
bring about savings in conventional fuels at simultaneously high appreciation of
the electric power. Max utilization of the geothermal water is seen in
combinations of the primary utilization of geothermal waters (e.g. for heating)
with secondary utilization, i.e. by transformation using thermal pumps to attain a
higher but still usable thermal level, and thus by successive decreasing the
geothermal water temperatures to 5 deg. C. (Franko; 1986).

Temperature of rocks depends on the amount of heat making it from the
depths of the Earth and on the thermal conductivity of the rocks. Geothermal
energy is utilized through its vehicles — geothermal waters and steams. The most
chronically known and clearly observable effect of this energy is the volcanic
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activity that has a connection with the Earth’s crust mobile zones. Other clearly
visible effects of the geothermal energy are discharges of steams, geysers and
hot water springs, and these are connected with the ditto zones as well (Sasvari

& Rybér, 2003).
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Figure 2 Gheotermal localities in the East Slovakia

Extraction of geothermal energy
At “higher efficiency geothermal extraction” from dry hot rocks drilled by

use of water jets to break the rock are openings 5 km or 10 km deep. Drilled
next is another well penetrating into the point of fault. Subsequently, water is
being forced down one well and when heated it is pumped out through the other
one. Next, the water can used to produce electricity or heat (Mackay; 2009).

1.3 Wind energy

Natives were utilizing the energy of wind to propel their ships more than
5,000 years ago when sailing along Nile in Egypt. The first records proving
utilizing windmills were found in Persia, from roughly 200 A.D. Windmills
were widely used from the Middle Ages till the beginning of the 20" century. At
the beginning of the 21* century wind propelled rotors begun to be utilized for
production of electricity. Currently, adjusted wind devices produce significant
volumes of electricity mainly in the U.S. and, to a lesser extent, wind energy is
being utilized also across Europe. At wind force below 3 m.s* its power is so low
that it is technically unusable. For production of electricity the optimal wind
force is 12 m.s' and when the wind force exceeds 25 m.s' the wind plant must
me shut down to prevent its damage. (Rybar et al; 2011).
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Movement of air producing forces

Airflow in the atmosphere is to a significant extent given by distribution
of pressures. The wind blows in the pressure drop direction. Pressure difference
between two points, received by a unit of distance in the direction of most
profound drop determines the horizontal pressure gradient Fg. Considered for
the unit of distance is 111 km, which corresponds with 1° of the meridian. The
air movement direction would be determined solely by the effect of the
horizontal pressure gradient only if it would be assessed in relation to a
stationary system of coordinates. But, revolving of the Earth along the vertical
axis exerts deviation or so-called Coriolis force that is acting upon direction of
the contemplated air particle and brings about change in its direction to the right
on the northern hemisphere and to the left on the southern hemisphere (Bielek,
Cernik, Tajmir; 1989).

Wind force

Wind force is the most important parameter influencing the volume of
energy a turbine is capable of producing. Rising wind force means higher
volumes of air in a unit of time flowing through the plane given by the rotor, and
hence higher density of the wind power. Thus, wind force grows by the third
power of the wind force (Rybar, Kudelas, Fischer; 2003).

Wind energy storing

Electric energy can be stored in batteries after employing converters of
D.C. to A.C. It is obvious that it necessary to take into account some losses
arising of the way the energy storing is administered. Another form of storing is
to store the energy in form of heat — in insulated liquids holding tanks (Rybar et
al; 2011).

Wind energy in the E.U.

According to the statistics of the Global Wind Energy Council (GWEC)
the overall power of wind turbines installed within the E.U. amounted
collectively to 75 GW in 2009. It is recorded that in the very year 2009 installed
were 10 GW. For comparison, the overall installed capacity in 2000 amounted to
10 GW. Wind turbines are nowadays satisfying some 4.2 percent of the EU
electric energy demand. Based on the GWEC statistics, annually eliminated thus
are c.a. 108 million tons of CO, emissions (Janisek; 2007).
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Table 3

Wind force Speed in m.s-1 description Visible action

0 0-0,2 calm Calm. Smoke rises vertically

1 0,3-1,5 Light air Smoke drift indicates wind direction

2 1,6-3,3 Light breeze Leaves rustle and wind vanes begin to
move

3 3,4-54 Gentle breeze Leaves and small twigs constantly
moving

4 5,5-7,9 Moderate breeze Dust and loose paper raised

5 8,0-10,7 Fresh breeze Branches of a moderate size move

6 10,8-13,8 Strong breeze Large branches in motion

7 13,9-17,1 High wind Whole trees in motion

8 17,2-20,7 Fresh gale Some twigs broken from trees

9 20,8-24,4 Strong gale Minor damages due to wind

10 24,5-28,4 Storm Extensive damages

11 28,5-32,6 Violent storm Widespread damage

12 32,7-36,9 Hurricane Fortunately, not experienced in the

inlands

source: (Rybar, Kudelas, Fischer; 2004)
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Figure 3 European countries most extensively utilizing the solar energy
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1.4 Biomass

Biomass in the form of plants is chemically preserved solar energy. It is
simultaneously one of the most universal and the most spread sources of energy
on the Earth. Plant biomass is a result of photosynthesis. Photosynthesis is the
unique process on the Earth, the result of which is production of an organic
substance and oxygen by means of the solar energy and its change for energy of
chemical bonds. Directives 2001/77/ES define biomass as a biologically
decayed fraction of a product, waste and the rest of crop and animal substance or
as a biologically decayed component of industrial waste including lye of
processing wood and communal waste (Lieskovsky et al; 2009).

Table 4 Coniferous wood used for biomass

2000 2001 2002 2003 2004 2005 2006

Coniferous | m3 % m3 % m3 % m3 % m3 % m3 % m3 %
wood

Cutting out | 1,402 | 0,05 5916 (0,21 3,153 (0,11 2,604 |0,08 1,078 |0,03 0,216 |0,05 0,307 |0,06
1st class

Cutting out | 17,34 | 0,6 2459 (0,8 25,01 (0,8 18,44 |05 17,35 |0,4 5,36 0,11 8,94 0,18
2nd class

Cutting out [ 1595 55,19 | 1420 51,4 1578 54,7 1765 52,3 2199 545 2387 50,5 2922 61,1
3rd class

Mining 14,74 0,51 22,01 (0,8 16,37 | 0,57 18,3 0,54 30,04 (0,74 13,02 (0,27 14,52 10,303
wood
Poles 9,972 (0,34 20,8 0,8 11,2 0,4 11,24 |0,33 14,1 0,35 56,9 1,2 13,07 |0,27

Fibrous 1097 37,93 [926,1 |33,6 1040 36,1 1259 37,3 1337 33,1 1041 22,1 1017 21,3
wood

Forest _ _ 4,387 0,16 1,27 0,04 1,8 0,05 3,722 | 0,09 11,53 |0,244 69,28 |1,45
split logs

Fuel 118 4,08 123 4,5 133,6 |4,63 161,4 |4,78 155,4 | 3,85 103,3 | 2,18 1425 |3
wood

Stem 27,04 10,94 72,12 | 2,6 3451 (1,2 50 15 86,15 (2,1 585,7 12,4 308,8 |6,45
wood

Raw trunk | 4,77 0,16 138,6 |5,02 39,1 1,36 76,64 | 2,27 187,9 | 4,66 500,6 |10,62 |287,2 |6
wood

Source: Lieskovsky et al; 2009)

Chemical structure of biomass
Although chemical structure of biomass differs among single plant

species, on average plant contains approximately 25% of lignin and 75% of
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hydrocarbons or saccharides. Hydrocarbon component consists of a lot of
saccharide molecules joined into long polymer chains (Gecova & Popovicova;
2011).

Process of biomass formation

The plants use carbon dioxide for their growing from the atmosphere and
water from the soil and those thanks to photiosynthesis are changed into
hydrocarbons- building elements of biomass. The energy stored in chemical
chains is gained again by burning of biomass. Oxygen from the air is bound with
carbon in the plant. A result of this process is a formation of carbon dioxid and
water. This process is cyclically closed and carbon dioxide which was originated
1s the initial substance for a new biomass (Ge€ova & Popovicova; 2011).

Biomass as a source of heat

Using of wood for heating is quite simple, with a long tradition and no
expensive and complicated technologies. The advantage of biomass is a low
sulphur contents and sulphur dioxide in combustion products (it is only
a fraction compared with soft coal). Just as heavy metals are usually contained
only in negligible quantity and to a large extent it depends on the soil where
biomass grew and what plants are its components. Practically any form of
biomass can be burnt but some conditions must be accomplished- e.g.
acceptable extent of humidity, suitable size and form. Naturally the fact that
technically any form of biomass can be burnt does not mean yet that it is
economical and advantageous. E.g. the seeds of oil plants have excellent
calorific value and certainly it would not be any big problem to adjust the boilers
to pallets for their burning, but more advantageous would be to press the oil
from them and to change it into the fuel for car engines (Murtinger, Beranovsky;
2011).
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Figure 4 The most ideal localities for production of biomass in Slovakia

Rapidly growing woody plants and ways for their utilization

Rapidly growing and high production woody plants, their cultivars and clones
can be grown by means of intensive methods when setting up and cultivating
forest covers. Higher and faster wood production will be achieved. Cultivating
of rapidly growing woody plants can be guaranteed by the form of lignicultures
and intensive cultures of poplars and willow trees for production of round timber
and fibrous ranges, raw wood and energy wood as well. In our country the
biggest meaning have following sorts of economic woody plants: poplars,
willow trees, white locusts, alders (Lieskovsky et al; 2009).

Table 5 Combustion heat and calorific value

Woody plant Combustion heat Caloric value Water Ash
[MJ.kg- [MJ.kg-
[MJ.kg-1] [MJ.kg-1] 1] 1]
ALDER 19,3 15,8 10,6 0,88
Pine 20,3 16,5 11,1 0,41
Birch 19,7 14,5 18,3 1,91
Beech 19,1 15,0 13,6 0,44
Spruce 20,1 16,4 11,0 0,47
Poplar 19,7 16,2 10,2 1,64
Willow 19,5 16,1 10,0 1,50

source: Skala, Ochodek; 2007)

Recently development of logging and delivery structure of raw wood sorts
proves a rising trend which is a result of partially rising demand for raw wood
(until 2006 year) and significantly a bigger intensity and size of random logging
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influencing a wood market and that with wood products. In the end the global
economic crisis and a reduction of demand for wood and wood produsts cause
a fall of several wood processing firms. In spite of this fact it can be supposed
that with gradual decrease of fosill fuels and rising energy demands, demand for
wood- renewable source will rise gradually and its price will be higher. In future
wood and biomass become inevitable part of the strategy of individual states
(Lieskovsky et al; 2009).

Biogas

Various initial materials can be used for production of biogas e.g.
livestock excrements, maize silage, green matter, kitchen waste, processing
plant waste, cellulose waste and their mutual combinations (Maga et al;2008).

Table 6
Livestock Excrement production Excrement production
in kg, piece-1, day- 1 in kg, piece- 1, day- 1
Cattle 50,3 18100
Pigs 4,35 1580
Poultry 0,18 60

Source: (Maga et al;2008)

1.5 Water energy

Water energy is a classical case of renewable sources of energy and its
utilization often brings other positive influences on the enviroment and
landscape. Water in the nature includes a kinetic energy of water course. The
movement of surface water is a link in a chain of a big water circulation on the
Earth. The source of this circulation is a solar energy, that is why water energy
course belongs to pernamently renewable energy sources. The effect of a heat
causes vaporization of water from the ocean and sea surfaces and mainland as
well (Boleman, Fiala; 2009).

The water potential energy at any place is given by two quantities: amount
of water overflowing for a time unit and a vertical height of a water speed. The
water speed can be naturally or a artificially made e.g. by a dam. The formula
computation of a theoretical hydropotential is:

P=p.g.Q.H

p= water density

g= gravitational constant
Q= flow rate

H= height of water
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Figure 5 European states with the biggest Jtilization of water energy
A water energy in2006 year had an installed power 843 GW- the production of
big water power stations was 770 GW and small ones produced 73 GW. Huge
water power stations represent 15% of the world electricity production.
Technically usable hydroenergy potential of Slovakia represents 7361 GWh/year
of energy and at present it is used 243 GWh/year. Small water power stations
produced 250 GWh of the electric energy (Boleman, Fiala; 2009).

Figure 6 The Slovak river net
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2 The utilization of renewable sources of energy in practice

Index of sustainable society
Sustainable development is atopic discussion in those days- the great
Importance is to attach this problem, but it is very difficult to speak about it. We
can meet the definition of the Brundtland’s board which is supported by the
index of the sustainable society, SSI made by the Fund for the sustainable
society in 2006. The sustainable society can be defined as a society:
- which satisfies the needs of a present generation without threatening of
the future generation
- in which each person has got conditions for the free development in
a balanced society (FarkaSova; 2010).

Green buildings

The green buildings are effective in using of energy, natural and social
sources which are friendly to the environment during their whole life cycle - i.e.
on a project and the choice of the land, during of a process building until the
renovation or liquidation. The main role as for the projects and buildings play
the economic and ecologic facts- the quality and friendliness to the outside
community. The main aim of "green buildings" is to minimalize the negative
impact for the people health and the environment i.e. - effective using of energy,
water and other natural sources, the protection of the users health in these
buildings and increasing of the employee’s production, limitating of waste,
pollution and degradation of the environment (www.skgbc.org.).

High effective windows, ceiling, floor and walling isolations can be used
for arising of energy effectiveness of the building shell (binds between the
heated and non- heated space). Another way is a passive solar architecture — it
can be seen in so- called low- energy houses. A project architect’s orientation of
windows, walls, roller blinds for the shading of the buildings is very important,
summer gardens and trees around the house as well for making a shade in hot
days (the heating is not needed) and in winter the solar energy must be
maximized into the living space. The appropriately chosen position of Windows
reduces the consumption of the energy for a lighting in a day by maximal using
of daylight in the building. Production of the energy right in the centre of
a building by means of renewable sources of the energy- solar energy, wind
energy, low- potential energy of the environmental energy (the thermal pumps)
and biomass decrease the impact on the environment, save the costs and increase
the energy sufficiency) (http://stavba-dom.sk/articles/stavba/co-su-to-vlastne-
zelene-stavby).
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The economic return of green buildings with the use of renewable energy
sources

The higher front- end expenses for green buildings come back to the
owners thanks to their energy effectiveness and a positive influence on health,
productivity of employees and students and the well- being of the tenants.
Studies and examples of the practice over the last 20 years show that the
effective design and the construction of green buildings can be achieved at the
minimal expenses (about 2%, in some cases even without increasing of expenses
by more effective using of sources and the environment), savings are quite
considerable. Shortsightness, of course, does not play off. Planning and design,
knowledge of affordable possibilities and guarantee of a high building quality
play the most important role. The most modern technologies are the
superstructure which can bring additional saving during the life cycle of the
building. (www.skgbc.org).

According to the trend of green buildings in Europe it is supposed that
about 20% of buildings in the EU will be built of renewable sources of the
energy.

The most outstanding green buildings in Slovakia are:
- The Aquacity Poprad
- The industrial park airport KoSice is still under the construction

Planned green buildings in KoSice

It will be the newest Office centre that started to be built in the certificate
DGNB (DAS GUTESIEGEL NACHHALTIGES BAUEN) and it will be built in
2012.

il

Figure 6 EcoPoint Office Center (design by EcoPoint s.r.0.)

ACTA OECONOMICA CASSOVIENSIA, Vol. 1V., 2011, No. 1 36
ISSN 1336-6020



Using renewable energy sources in tourism

Sicily

From 1946, Sicily is an autonomous region of Italy and the biggest
Mediterranean island (a surface of 25,799km’ and a local population of
5,100,000), situated in the southern part of Italy. Its economy is based mainly on
agriculture, fishing, industries and tourism. During 1970s the island has suffered
from the immigration of a large part of its population towards United States and
Europe and therefore today’s Sicilian economy is not largely facilitated from
local investments and entrepreneurship. Therefore, the island suffers an
unemployment rate of 20% and a lack of specialized professionals. From an
energy point of view, 70% of electricity feeding is coming from fossil fuels and
the 30% from renewable energies (mainly from hydroelectric plants).
Nevertheless, the potential of renewable energies remains high, mainly for
geothermy and thanks to the volcano Etna which is the largest volcano in
Europe. This is why, in this island, full of areas characterized as UNESCO’s
natural heritages, an innovative energy system has been undertaken and is
worthwhile to be discussed: A system of electricity produced from waves is
tested in the Messina Strait since water density (and therefore energy production
potential) is 800 times bigger that the one of wind, and energy coming from
waves can be perfectly predicted (contrary to wind energy). For the moment,
results are very encouraging and the system is considered to be even more
profitable than the wind energy installations (Evanthie ; 2008).

Cyprus is an island near Turkey, Syria and Lebanon which hosts today
820,000 people and covers and area of 9,251km?® The island suffers from
geopolitical problems, as in 1974 there was a Turkish armed invasion in its
territories, resulting at the occupation of a strategically important part of the
island. Through accession to the European Union in 2004, the Cypriot Republic
benefits from the financial and legislative European support towards a
sustainable energy management. Its intense geomorphologic elements, climate,
local natural sources and local acceptance towards the introduction of new
energy forms vary depending on the region. This is exactly why different energy
local plans have been elaborated and different energy technologies have been
proposed. In areas for example with fragile ecosystems and historical
monuments, some interventions were chosen which would not create optical
perturbances. In areas of luxury tourism attraction the idea of the use of solar
vehicles in the golf terrains were launched, whereas in remote areas the
combustion from biomass was promoted for the domestic use (Evanthie ; 2008).
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The thermal pumps in the recreation- touristic centers and the swimming
pools

The exceptional position in the recreation- touristic centers have got the
swimming pools which except possibilities for recreation provide a healthy
physical and mental development mainly for ayoung generation. The
prolongation of the swimming season in our conditions can be reached by the
temperate rising of water temperature in the pools- about 5-10 degrees. Intensive
waste thermal sources from the swimming pools sites with a thermal level of 20-
30 °C enable using of the thermal pumps for warming up of water in the pools
effectively (water supply with a temperature 35- 40°C) (Petras et al; 2001).

3 Research survey results of using the renewable sources of the energy in
the households

For the better illustration of our households attitude as for using of the
renewabla energy sources the questionnaire was made. The survey was realized
from 15th September to 25th September 2011 and 100 families living in the
houses were chosen as a sample. The Questionnaire was distributed via the
social net Facebook. The result of this survey was not quite positive- only a few
families use the renewable sources of energy (i.e. the solar energy and biomass).
But we can suppose that in the future using of the solar energy will rise in
a form of the solar collectors for water heating.

Do you use renewable sources of the energy in your household?

80
70
60
50
40
30
20
10

myes (27)
mno (73)

Figure 7 Using of the renewable sources of the energy in the households
Source: produced by authors

It can be said that the survey revealed that about Y4 of families (27%) uses the
renewable sources of the energy, but from the point of view of the importance of
using the renewable sources of the energy. The all households agreed that it
would be good to involve people to use these sources in the future. 45
households from 75 (still unconnected) signed the agreement with the
integration of using renewable sources of the energy.
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Do you use the fireplace in your household?

100
80
60
40
20

o yes (16)
Eno (84)

1

Figure 8 Using of the fireplace in the household
Source: produced by authors

It was found out that only 16% of the households use the fireplace for heating.
But because of price rising of gas for warming of water and heating more than
50% of the households think about using of the fireplace.

Do you use the solar collectors for warming of water?

mes (11)
Ono (89)

Figure 9 Do you use the solar collectors for warming of water
Source: produced by authors

The survey found out that knowledge of using of this kind of the energy is quite
high in a single households because nearly half of asked people say that they are
going to use the solar collectors for heating of water. The obstacle is the high
expense for buying such solar collectors.

Do you plan to use the solar collectors for warming of water in the future?

54+

521

50+

yes (47) no (53)

Figure 10 using of the solar collectors in the future
Source: produced by authors
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The results of our survey present exact opinions of the households in our region
as for using of renewable sources of the energy.

Conclusion

The renewable sources of the energy start to represent irreplaceable mean
for moving ahead of mankind. The states which do not dispose of the big
amount of oil and gas (most states of the EU) must be orientated in future on
using of renewable Earth sources such as biofuels, the solar energy, wind and
water energies to be self- sufficient. In this contribution we tried to say more
about renewable sources of energy together with using of geographic
informational systems and to record them into the maps. It is clear that in the
future the renewable Earth sources will represent one of the main forms of using
of the energy for ahuman progress. We can see arising of using of the
renewable sources of the energy every year. Except these problems we
mentioned the practical using of the renewable sources of the energy mainly
"green buildings" e.g. Aquacity in Poprad and industrial park near Kosice which
is finished at present. It depends on us when we understand that oil and gas
represent the Earth sources which are unfortunately exhausted and in future it is
needed to use more the solar energy, biofuels etc.
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SOCIAL ENTREPRENEURSHIP AND SOCIAL
ENTERPRISES WITHIN THE SLOVAK LABOUR MARKET

SOCIALNE PODNIKANIE A SOCIALNE PODNIKY NA
SLOVENSKOM TRHU PRACE

Lydia HALAGOVA — Lenka PELEGRINOVA

Abstract

Social enterprises represent a new phenomenon on the Slovak market, even they are well
known in other European countries. The European Union supports initiatives of social
entrepreneurship already within the last two framework programmes, but it emerged in the
Slovak labour market only three years ago. Thus authors deal with specific features of social
entrepreneurship and social enterprises within Slovak regions. The aim of the article is to
identify social enterprises in Slovak regions and then present a draft typology of social
enterprises appropriate for conditions of the Slovak market.

Keywords: enterprise, WISE, social economics, social enterprises, social entrepreneurship

Abstrakt

Socialne podniky predstavuji na Slovensku novy fenomén, napriek tomu, Zze Eurdpska Unia
podporuje iniciativy socidlneho podnikania uZ druhym ramcovym programom. Autori sa
preto sustredia na Specifikd socialneho podnikania a socidlnych podnikov na Slovensku.
Cielom prispevku bude identifikovat’ socialne podniky na Slovensku a navrhnut' typologiu
socialnych podnikov vhodnu pre podmienky slovenského trhu.

KUrucové slova: podnik, WISE, socidlna ekonomika, socidlne podniky, socidlne podnikanie

Introduction

While in the world the terms like "social economy", "social enterprises”
and "social entrepreneurship™ are already known, in Slovakia and neighbouring
countries had these concepts appeared only in the last three years. They are
under the influence of international institutions and take experience from
abroad. Activities running within the social economy are realized through the
initiative EQUAL of the European Social Fund, whose activities are covered by
the Ministry of Labour, Social Affairs and Family of the Slovak Republic
(MLSAaF). Projects under the initiative EQUAL have been also implemented
by Slovak NGOs.

After the 2006 election had the concept of social enterprise appeared as a
part of the programme of the Government of the SR. Even this term is so far
unexplained it led to a great interest and opened a discussion, where
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participant’s debate began to look for inspiration abroad. Currently, the social
economy has a tendency to develop and find its application also in Slovakia in
various areas of its operation. Given the efforts of the European Union to
enforce the resolution in the member countries, it is evident that this process will
certainly continue.

In the presented article authors address the issue of social
entrepreneurship and social enterprise in Slovakia, together with the new
typology of social enterprises. This approach can be inspiring for the
development of social entrepreneurship in the country.

1. Definition of Enterprises and Entrepreneurship

The basic business entity in a market economy is an enterprise that enters
into mutual interactions with their surroundings. The result of his business
activities are products and services. (MALEJCIK, 2008) The Commercial Code
defines a business as a set of tangible and intangible personal and business
components.

When we talk about business, management theories in developed
countries define entrepreneurship as a human feature and his craft to innovate,
motivate, develop and exploit opportunities to develop production and economic
activity, to increase the prosperity of the business entity. They distinguish
business as:

* business (enterprise) - in terms of production, processing and value-

added

brokerage;

* business (business) - in terms of trade - targeted and profitable activities

(MAGULA, 2007).

First author to introduce the term entrepreneurship into the business
literature was Richard Cantillon. Particular attention is paid to entrepreneurship
in economic theory after the turn of the 19th and 20 century in the work of
Schumpeter and  Kbnight. (EuroEkoném, 2009) Modern theory of
entrepreneurship (I.M. Kirzner, T.W. Schultz, H. Leibenstein) define
entrepreneurship as a human activity which aim is to reach equilibrium in the
economy, meaning that production resources are spent in an optimal way, taking
into account the characteristics of the economic environment. Authors presume,
where the economic balance is, there is no other space for business and therefore
we are doing businesses where is a mismatch between the demand and the
supply. A profit is regarded as a fundamental motivating factor for business,
which encourages and  stimulates the entrepreneur and  business
results. (KNAZE, 2007) Nowadays modern definitions of
,,entrepreneurship “are as follow:
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» as an interdisciplinary and rapidly growing area both in research and in

education; (KATZ, 2005)

 as a set of business activities, which is the practical use of business

opportunities that arise as a result of imbalances in the market

(KUPKOVIC, 1994)

« as a human activity, focusing on the achievement of equilibrium in the

economy;

* as an economic activity that causes economic incentives;

* as a creative activity which businesses evolve.

Essential part of Dbusiness assumptions are also legal
presumptions. Business concept defines the following laws:

1. Licensing Act (Chamber of Trade, 2009)

* has a public character (represented by public law)

» governs the vertical relations (state - citizen)

» requires the competence of operators for each trade
2. Commercial Code

* has a private law nature (represented by private law)

» adjusts the horizontal relations (relations between market players)
Under the Commercial Code, entrepreneurship is "sustained activity
carried out independently in their own names on their own responsibility
for profit." (Commercial Code, 2001)

3. Other legal standards

» entrepreneurs have to comply with all applicable regulations and

laws concerning the economy.

Characteristics of entrepreneurship are: independence of economic
subjects, boldness, ingenuity, initiative and novelty-hunting in solving non-
standard tasks and performance targets, the ability to resolve the conditions of
uncertainty, the willingness to assume and bear the economic risks. Business
according to Strazovska is "a positive force in economic growth that serves as a
bridge between innovation and applications." (STRAZOVSKA, 2009) The
primary motive of business is a profit, which is the surplus between revenues
and costs of business. Currently, there is a number of economists with similar
opinion on the role of corporate profits in the economy abroad (Samuelson,
Nordhaus and others) as well as in Slovakia (BIELIK, 2006).

2. Social Entrepreneurship in the Social Economy

Social entrepreneurship is based on linking economic principles and
social objectives. It is a term that in recent years is developing not only in
Slovakia; but its importance is growing along with the gradual appreciation of
the importance and significance of integration of disadvantaged groups of
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society. To these groups belong also persons with disabilities. Social
entrepreneurship is trying to exploit and adapt to the social sphere,
entrepreneurial spirit, principles and rules of competitiveness. It can therefore be
considered as a strategy for sustainability of social programs in the future. The
advantages of social entrepreneurship are: innovative search for new
employment opportunities and business activities according to local conditions,
also cross-sector and multi-level switching and multi-agency approach.

For the most recognized expert in the field of social economy is
considered to be Jacques Defourny, a professor at the University of Liege and
director of the Centre of social economy. The following definition of social
entrepreneurship and social enterprise is coming from his materials: "Social
entrepreneurship is a business with primarily social objectives, where the
economic surplus are reinvested in the business for the same purpose or for the
development of local communities, unlike the need to maximize profit for
interested groups or owners." (CENTER FOR DEVELOPMENT, 2010)

Thus, social enterprise is characterized as a socially responsible company
with significant economic social goals and objectives. Its activity is economic
(with the business plan), a specific feature is reinvesting the profit (income) in
its social objectives and for the benefit of local communities in which it
operates. (DOHNALOVA, 2003) Basic principles of social enterprise are: focus
on an entrepreneurship, social objectives (intentions) and social adequacy of
monitoring activities. In the Slovak Republic (also based on international
experience) should be an area of social economy in linking policy, employment
policy, social assistance and social inclusion and community (local and regional)
development.

Under the project funded by the European Union, and the project
EQUAL were defined four basic subjects of social economy:

1. social enterprises - businesses that operate in the area of social

entrepreneurship, which include social and production cooperatives,

sheltered workshops, public facilities, particularly social services, non-

profit organization providing activities of public interest companies and

charitable organizations;

2. other legal and physical persons - when they respect the principles of

social economy, operating in the area of social entrepreneurship; and their

objectives are a focus on creating social added value and not for making

profit;

3. municipal authority - as a supervisor, coordinator, in order to increase

employment, quality of life, reducing poverty and social exclusion in its

territory;

4. government - as a controller, coordinator and participant in financial

solutions to social justice, equality, social exclusion and employability of

disadvantaged groups, supports the development of alternative models of
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social economy, social entrepreneurship and new  social
enterprises. (Agency for Regional Development BBSK: EQAL, 2006)

The social economy is emerging as a response to certain needs. (SPEAR,
2001) It touches a particular area of social services; although it is not limited to
them (examples are sheltered workshops, which produce goods). Other possible
use of social enterprises is to provide services which have not been provided by
the state. The range of services is very wide. Social enterprises are active
especially in promoting socially responsible business and employment in
business.

Social economics is conducted in Slovakia in the area of the third
sector. Social enterprises differ themselves from traditional businesses in
profitable private sector. Their primary objective is to assemble the needs of
members of a particular group of people, communities or the wider public. On
the other hand, the primary objective of private sector enterprises is to maximize
their profits. Social economy, according to Laville, is the formation of
entrepreneurial activities and businesses that are active in the market space and
whose legal and organizational form (co-operatives, mutual and public benefit
associations) is the guarantee of solidarity by reducing profits, or its
redistribution to achieve social objectives of these enterprises. (LAVILLE,
2006) Basic theoretical background of social entrepreneurship in a market
economy is the existence of three sectors, namely: private, public and third
sectors. Subjects of the social economy can benefit from public resources, to
take tax credits, public benefits, and so on. Condition of their operation is also
suitable legal environment. Despite a commitment to the public sector, social
enterprises are self-functioning, independent entities. Social enterprises are
created to fulfil a purpose. They accomplish the social goals, although their
activity is basically economic. They not prohibit the creation of profit, which
should be reinvested (e.g. in the local community or a group of interested
people). Many entities in the social economy are financed by funds raised from
market activities, and also from a funding from the local (regional) authorities,
or government. Other sources of income have non-monetary form, volunteering
or donations.

3. Aim and methods

The main aim of the article is to identify active social enterprises in
Slovakia and then propose a typology suitable for social enterprises operating in
the Slovak market within social policy.

To meet the target, there were selected theoretical methods, which made it
possible to identify the active social enterprises registered in the Registry of
social enterprises. After verifying the actual state of chosen social enterprises,
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authors used analysis and statistical methods for selecting the criteria of
inclusion enterprises in the proposed typology. The basic selected features of
social enterprises are: the legal framework within which the undertakings
operate; the way of founding; the focus of economic activity (according to SK
NACE); the allocation in the regions and districts (according to NUTS Il and
NUTS I11); general conditions of formation of social enterprise, as well as other
available information.

The following figure presents the distribution of social enterprises in
Slovakia to 2010 within NUTS Il (Higher Territorial Units), including the
status of their registration in the Registry of social enterprises (A - active
registration, P - registration suspended, cancelled registration-Z).

Figure 1 Allocation of social enterprises in Slovakia to November 2010 according to the
Registry of social enterprises (NUTS I11