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Abstract. Purpose. The purpose of the presented research is to explore the potential of international energy
management standards to increase competitiveness of industrial enterprises under conditions of Ukrainian transitional
economy. The study had the following objectives: to trace the evolution of fundamental energy efficiency standards; to
discuss experience in their use in various countries; to identify factors that are key to achieving competitive advantage
under the implementation ISO 50001. Methodology. This article presents a historical overview of the standardisation of
principles and approaches for the purpose of the energy-efficient management. The research was carried out by studying
the international documents, voluntary standards and national practices in the field of energy efficiency. Conclusions.
The study examines the experiences of different countries in the field of energy management systems. The authors
conducted a comparative analysis of the ISO 50001 with the other basic standards for the organisation of management.
The system approach enables to identify the main factors and their impact on capacity to achieve competitive
advantages, which are possible to obtain after certification to ISO 50001. Originality. The study reviewed and analysed
the energy management penetration within its dynamics at time and country level. After analysing the statistical data and
the results of the interviews, the authors identified 20 key factors affecting the competitiveness of enterprises that are
certified to ISO 50001. All of these factors were divided into four groups, two groups represent external environment —
opportunities and threats, and two groups — internal capacity — strengths and weaknesses of enterprises. Practical value.
The proposed system of factors may be useful for the planning of actions towards strengthening the capacity of energy
management systems in the context of the formation competitive advantages on the industrial markets.
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AHoTaunisg. Mema. MeToro 3apoIIOHOBAHOTO JTOCTI/KEHHS € BUBUCHHS MOTEHIIAy MIKHAPOJAHUX CTaHAAPTIB 3
€HEPreTUYHOr0 MEHEIDKMEHTY IJIsl MiABHUINEHHS KOHKYPEHTOCIPOMOXKHOCTI IPOMHCIOBUX MIJANPHEMCTB B YMOBax
YKpaiHCBKOI TepexigHoi eKOHOMiKW. JlochmipkeHHS Mae€ HACTyIHI 3aBIAHHA: IPOCTEKUTH EBOINIOLII0 OCHOBHHUX
CTaH/apTiB eHeproeeKTUBHOCTI; OOrOBOPUTH JOCBIJ iX BUKOPHCTaHHsS B PI3HUX KpaiHaX; BUSBUTH (aKTOpH, SIKi €
KJIFOUOBUMH JUIsl JAOCSTHEHHsS KOHKYPEHTHHX mepeBar B pamkax peaizauii ISO 50001. Memoouka. Cratts siBisie
co0010 ICTOPUYHHUI OIS TPUHLMINB 1 MiAXOJIB 1O OpraHizamii cucrteM eHeproe()eKTUBHOTO MEHEIKMEHTY.
JlocmiKeHHsT TPOBOIMIIOCS NUISXOM BHBUYCHHS MIDKHAPOJHHMX JOKYMEHTIB 1 HAI[IOHANBHUX MPAaKTHK B 00JacTi
JOCSITHEHHS! eHeproedekTuBHOCTI. Pe3ynbmamu. Y noCiipkKeHH] po3TIIsIa€Thes JOCBI Pi3HUX KpaiH B 00J1acTi cCHCTEM
€HEepPreTHYHOr0 MEHE/DKMEHTY. ABTOpPHM TNpoBesM MopiBHAIbHME aHamiz ISO 50001: 2011 3 iHmmmu 06a3oBHUMH
CTaHIApTaMH MIOAO OpraHi3alii MeHemKMeHTy. CHCTeMHUH MiIXil HO3BOJIMB BUSBUTH OCHOBHI (PaKTOpH Ta iX BILTHB
Ha 3[aTHICTh JOCSTTH KOHKYPEHTHHX IEpeBar, sKi MOKIMBO OTpUMAaTH Ticis ceprudikarmii Ha ISO 50001. Haykosa
Hoéu3Ha. Y IOCHIDKEHHI PO3TILINAETHCSA 1 aHANIZYEThCSA NMPOHUKHEHHS €HEPreTUIHOTO MEHEHKMEHTY B TUHAMII Y
yaci Ta Ha piBHI KpaiH. Ilicias aHami3y CTaTUCTHMYHHMX JaHUX Ta pe3yJbTATiB ONMWTYBaHb, aBTOpW BU3Haummu 20
KIIFOUOBHX (paKTOPIB, 10 BINTMBAIOTH HA KOHKYPEHTOCIIPOMOXKHICTD MiANPUEMCTB, cepridikoBanux Ha ISO 50001. Bei
ui Qakropu Oy po3aisieHI HAa YOTHPH TIPYIH, ABI IPYNH IMPEACTABISIOTH 30BHIIIHE CEPEJIOBHIIE — MOMIMBOCTI 1
3arposH, 1 JBl rpynu — BHYTPILIHIA MOTEHIIa]d — CHIIBHI 1 c1aOKi cTOpoHHW mignpuemctsa. IIpakmuuna 3nauumicms.
3ampornoHoBaHa cuctema (akTopiB Moxke OyTH KOpUCHA AJIsl IUIaHYBaHHS i y HamnpsMKY 3MILHEHHS MOTEHIaTy
CHCTEM €HEpPreTHYHOr0 MEHE/DKMEHTY B KOHTEKCTI (pOpMyBaHHSI KOHKYPEHTHHX IIepeBar Ha IPOMHUCIIOBUX PUHKAX.
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Annorammsi. I]ens. 1lenbio npeacTaBIeHHOTO MCCIEIOBAHUS SBJIAETCS M3YUEHHE MOTEHIMAIA MEXKIyHapOIHBIX
CTAHJApTOB IO JSHEPreTHYECKOMY MEHEDKMEHTY M TOBBIIIEHHS KOHKYPEHTOCHOCOOHOCTH MPOMBIIUIEHHBIX
TIPENPHUATHI B YCIOBUSX YKPaWHCKOW MEPEXOHOM SKOHOMUKH. VccienoBaHne UMeeT CIEAyOLre 3aaul: IPOCIEANTD
SBOJIFOIMIO OCHOBHBIX CTAHIAPTOB SHEProd(H(eKTUBHOCTH; OOCYIUTH OIBIT MX HCIIOIB30BAHMS B PAa3iIMYHBIX CTpaHaX;
BBIIBUTh (DAKTOPBI, KOTOpBIE SBIAIOTCS KIIOYEBBIMH AJSI JOCTIDKEHHS KOHKYPEHTHOTO IIPEHMYIIECTBA B paMKax
peammzaruu [ISO 50001. Memoouxa. CtaThsi TpeACTaBISET COOOH HMCTOPHUYECKHM 0030p MPHHIUIIOB W IOAXOIO0B K
OpraHM3alid  CUCTeM 9HeprodG(eKkTHBHOrOo MeHeKMeHTa. lcciemoBaHWe NPOBOOWIOCH IIyT€M — H3YYCHHSA
MEXIIyHapOIHbIX JOKYMEHTOB U HAallHOHAIILHBIX MPAaKTHK B 00JIACTH JOCTYKEHUsI SHeproaddpekTuBHOCTH. Pe3ynbmameot.
B unccnenoBanum paccMaTpuBaeTCs OIBIT Pa3sHbIX CTPaH B OOJACTH CHCTEM DHEPreTUUECKOr0 MEHEPKMEHTAa. ABTOPBI
npoBeiM cpaBHUTENbHBIH aHanmm3 [SO 50001: 2011 ¢ napyruMu 0a30BBIMM CTaHAApTaMH 10 OpraHU3alUU
MeHe/PKMeHTa. CHCTEMHBIM I0JIXOJl TMO3BOJISICT BBIIBUTH OCHOBHBIE (AaKTOPHl M WX BIMSHHE Ha CIIOCOOHOCTB
JOCTUTHYTh KOHKYPEHTHBIX IPEUMYILECTB, KOTOpPbIE BO3MOXKHO HONy4YHTh mocie ceptudukannu Ha [SO 50001.
Hayunasa mnoeusna. B uccrneqoBaHMM paccMaTpuBaeTCs W aHAJIM3UPYETCs IPOHMKHOBEHHE OSHEPreTHYECKOro
MEHEKMEHTa B IMHAMHKE BO BPEMEHU M Ha CTPAHOBOM ypoBHe. [lociie aHanm3a cTaTUCTHYECKUX TaHHBIX M PE3yIbTaTOB
OIpocoB, aBTOpbl ompenenuan 20 KIFOYEBBIX (HAKTOPOB, BIMSIONMX HAa KOHKYPEHTOCIIOCOOHOCTH TPEATPHUSITHH,
ceptudumpoBanHbeix Ha ISO 50001. Bee 3t dakTops! ObUTH pa3nesieHbl Ha YeThIpe TPYIIIL, ABE TPYIIIHI IIPEICTABIIIOT
BHEIIHIOIO CPEly — BO3MOXKHOCTH M YIPO3bl, M JBE TPYNIbl — BHYTPEHHHE E€MKOCTH - CWJIBHBIE M ClaOble CTOPOHBI
npexnpuatus. Ilpakmuueckaa 3nauumocms. llpennoxeHHas cucrtemMa (AKTOPOB MOXKET OBITh TOJ€3HA Ul
TUTAaHUPOBAHUA ﬂeﬁCTBMﬁ B HaIrpaBJICHUM YKPCIUICHHUS IMOTCHIUAJIa CUCTEM DHEPIETUYCCKOIO MEHEIKMEHTA B KOHTCKCTC
(OpMUpOBaHUsI KOHKYPEHTHBIX ITPEMMYIIECTB HA IPOMBIIIIEHHBIX PhIHKAX.

KnioueBble clioBa: ynpasnenue snepeodgexmusnocmuvio; ycmouinugoe pazgumie; 000po8oabHble CMAHOAPMbl YNPAGIeH U
9Hep2eoIPhekmusHocmoio; KOHKYPEeHMOCHOCOOHOCb, nokasamenu 9HepeosIPhexmusnocmu ons usmepenus
KOHKYPeHmMocnocoonocmu

Introduction. Today, the need to improve
energy efficiency of industrial enterprises with
an outlook of attracting investments and in-
creasing competitiveness of the industrial sector
of Ukraine through the implementation of ad-
vanced international practices in this field can
be clearly recognised. Energy efficiency man-
agement enables enterprises to lower savings in
consumer spending, improve the product qual-
ity and increase their profitability, while reduc-
ing the need for additional investments in de-
velopment.

However, the ultimate goal of an energy-
efficient approach is not only to raise the over-
all performance levels, but also to achieve sig-
nificant competitive characteristics that will
enhance access to certain markets, to integrate
into efficient and inclusive industry value

chains, and ultimately to maintain the sustained
economic growth.

For many years Ukraine firmly occupies a
leading position in the world ranking of energy
intensity of the industrial sector'. In 2014, for
Ukraine this indicator was 0.27, while for
China — 0.18, for United States — 0.09, for
Germany — 0.07 [1]. The unit consumption of
steel industry” in Ukraine is 0.59, while in
China this indicator is 0.48, Germany — 0.31,
United States — 0.25 [2].

Global energy crisis has created a signifi-
cant stress in Ukrainian metallurgy, which is
the basis of its national economy. Rising energy

"The energy intensity of industry is defined as the ratio be-
tween the final energy consumption of industry and the value
added measured in constant purchasing power parities [3].

*The unit consumption of steel industry is calculated as the
ratio between the final energy consumption of steel industry
and steel output measured in tons [3].
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costs and conditions of an ongoing energy defi-
cit accelerated the requirements to reform the
production policy in support of the progressive
principles of energy management.

The sustainable and responsible develop-
ment of the production companies must be car-
ried out in an adequate framework, where en-
ergy efficiency and safety are essential ele-
ments. At the same time, such framework must
provide the necessary guarantees to all stake-
holders that the company is committed to com-
plying with the high standards of energy effi-
ciently and contributes to this requirement’s
implementation along the entire production
chain.

Taking into account these considerations,
the international scientific community offers
universal voluntary energy efficiency standards,
which were designed to ensure building sys-
temic capacity for industrial energy efficiency
as tool to promote sustainable production, mar-
kets and market relations.

For the Ukrainian enterprises obtaining
competitive advantages through the application
of energy efficiency standards is still a new
phenomenon, so the potential for reducing en-
ergy consumption by the industry in Ukraine
remains enormous.

It is worthwhile to note that scientific de-
bates on energy management in the industrial
sector have recently increased. Ukrainian scien-
tists investigate the role of energy management
and government control of energy-savings in
industry (e.g. Y. O. Kostenok [3]), the need for
energy efficiency and problems of implementa-
tion of energy management system (e.g. K. O.
Bratkovska [4]), approaches for the improve-
ment of energy efficiency (e.g. N. V. Par-
homenko and O. A. Polozova, [5]), and others.

In context of this research, of particular in-
terest are the last monographic publications in
this field, including those on the fundamental
principles and systematic processes of main-
taining and improving energy efficiency by
Craig B. Smith & Kelly E. Parmenter [6], en-
ergy efficiency management for the process
industries by Alan P. Rossiter & Beth P. Jones
[7], interdisciplinary approach to the various
barriers with energy efficiency by Pa-
trik Thollander & Jenny Palm [8]. Nonetheless,
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the capacity of voluntary energy efficiency
standards for the formation of competitive ad-
vantages in the industrial markets remain rela-
tively uncharted.

Purpose. The purpose of the presented re-
search is to explore the potential of interna-
tional energy management standards to increase
competitiveness of industrial enterprises under
conditions of Ukrainian transitional economy.
The study had the following objectives: to trace
the evolution of fundamental energy efficiency
standards; to discuss experience in their use in
various countries; to inquire the problem of
implementing the ISO 50001 standard in
Ukraine; to analyse functions of voluntary en-
ergy efficiency standards in the context of for-
mation of competitive advantages.

Methodology. This article presents a his-
torical overview of the standardisation of prin-
ciples and approaches for the purpose of the
energy-efficient management organisation. The
research was carried out by studying the inter-
national documents, voluntary standards na-
tional practices in the field of energy efficiency.
The system approach enables to analyse the
properties and functions of voluntary energy
efficiency standards and to identify their capac-
ity to achieve competitive advantages by
Ukrainian industrialists.

Findings. Progress in achieving industrial
energy efficiency is one of the most important
components of the sustainable development
concept, which is directly aimed at realisation
of its objectives — a balanced economic growth
and social development based on inexhaustible
and equitable use of primary natural resources.
This approach became the basis for the EU de-
velopment strategy, which includes not only
reduction in global energy intensity but the
transition to clean energy and green economy,
formation of a new type of markets and value
chains, based on the support of energy-efficient
tools and techniques.

In Ukraine since independence until recent
years the energy sector remained the most vul-
nerable and the most disturbing element in the
pursuit of competitive economy. The funda-
mental challenges for industrialists are how to
decouple the consumption of energy resources
from economic growth. In this regard, energy
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efficiency programmes for enterprises and re-
gions are primarily concentrated on achieving
energy saving — reducing or even partially op-
erating without an energy service to save en-
ergy’. Thus, ‘energy efficiency gain’ is defined
as providing the same level of production while
reducing the use of energy, or obtaining higher
economic benefits from the same energy input
[6-8].

At the same time it is important to under-
stand that the objectives of energy efficiency
and sustainable development are closely linked.
In this regard, the World Energy Council
(WEC) framed the energy efficiency concept as
the Energy Trilemma, which involves three
objectives of a balanced (sustainable) develop-
ment: energy security, energy equity and envi-
ronmental sustainability [10]. Such interpreta-
tion is steadily gaining weight in international
initiatives for energy efficiency management,
of which the energy efficiency standards can be
highlighted. Today’s energy standards may be
designed as industry standards (for specific
industries)’ or universal /cross-sectoral stan-
dards (for all industries)’; both types of energy
standards can come in two formats: required
(mandatory) and recommended (voluntary)
standards.

It should be noted that voluntary applica-
tion of international standards, such as ISOs
and sector specific voluntary standards, is a
new phenomenon for post-Soviet states linked
to a transition economy. As part of measures on
joining the EU space, Ukraine implemented
reforms to reduce the abundance of technical
regulations in production, management and
trade through harmonisation of certification
procedures with provisions of EU Directives
[14]. Moreover, starting with January 2016 the

3For example, in Ukraine the project of the German Society
for International Cooperation (GIZ) “Energy efficiency in
municipalities” focuses mainly on the implementation of en-
ergy-saving technologies in the housing and communal services
to reduce total energy consumption in municipalities [9].

“For example, the Electric Efficiency Institute (Washington,
USA) has developed the integrated codes and standards for
energy efficiency management in electric power sphere (2011)
[11]. The International Energy Agency (IEA) proposed re-
quirements for certain building codes relating to the new con-
struction (2009) [12].

>These include ISO standards — documents that provide re-
quirements, specifications, guidelines or characteristics that can
be used consistently to ensure that materials, products, proc-
esses and services are fit for their purpose [13].
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technical standards in Ukraine cease to exist as
mandatory (i.e. compulsory) standards — the
private sector / business will start implementing
western standards [15]. Under these conditions
it is important to understand the peculiarities of
voluntary standards of energy management and
the benefits for industrial enterprises.

Studying the best world practices on the
enhancement of energy management showed
that countries had different approaches to un-
derstanding and solving the problem of energy
efficiency. For example, Japan has the Energy
Conservation Act (1978), which includes multi-
sectoral requirements for energy -efficiency.
Energy management was introduced in the
Netherlands within the Voluntary Agreement
(VA) programme, not a standard; the pro-
gramme was established in the late 80’s of the
previous century as a policy instrument to in-
crease energy efficiency in Netherlands’ indus-
try. In some countries, the introduction of ISO
50001 is mandatory for large companies (e.g. in
Thailand). The penetration rate of energy man-
agement in industrial sector is also very differ-
ent (see Fig. 1).
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Japan United States  Netherlands*  Denmark Sweden Ireland

20%

] 197B| 2000 | 2001 | 2003| 2004 | ZUOSI ZU(I7| 2009

Japan  United States  Demmark ~ Sweden Thailand  Ireland Korea  CEN(EU)
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*Companies representing 20% of energy use have LTAs and must use
the Energy Management System. The most energy intensive companies,
representing 70% of the energy use, have a separate, more stringent,
bench marking covenant and are typically ISO 14000 certified, but are
not required to use the EM System.

Fig. 1. The dynamics of penetration of the energy systems
in time and country (Source: [16] as updated by the
authors)

Almost all the national standards rests
upon several identical fundamentals — in par-
ticular, the concept of continuous improvement
(Plan-Do-Check-Act Cycle), the existence of
energy baseline date, the procedure for devel-
oping energy efficiency indicators, etc.

Today, the leading role in the development
of international standards belongs to the Inter-
national energy agency (IEA) and International
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Organization for Standardization (ISO). At the
G-8 meeting in 2008 these organisations sub-
mitted a joint Memorandum ISO/IEA to de-
velop ISO 50001:2011 Standard, Energy man-
agement systems — Requirements with guidance
for use. The new basic standard is intended for
creating and certification of energy manage-
ment systems (EnMS). The ISO 50001:2011
standard has taken into account the experience
of the U.S. standard ANSI/MSE 2000:2005,
Korean standard KS A 4000:2007, and other
national standards on energy management (see

Table 1). .
Table 1

National standards for energy management*

Country Reference Title of the standard
USA ANSI/MSE Management System for Energy
2000:2008
Denmark DS 2403:2001 Energy Management — Specifi-
Sweden SS 627750:2003 cation
IS 393:2005 Energy Management Systems —
Ireland Specification with Guidance for
Use
. UNE 216301:2007 Energy Management System —
Spain K
Requirements
EU EN 16001:2009 Energy Management Systems
Le Pré diagnostic énergétique
France BPX30-120:2006 | 4ans lindustrie
(engl. Diagnosis of energy
consumption in the industry)
Auditorias energéticas. Requisi-
Spain UNE tos . .
216501:2009 (engl. Energy audits. Require-
ments)
Gestione dell'energia - Esperti in
gestione dell'energia - Requisiti
enerali per la qualificazione
Ttaly UNICEL11339 (gengl. Réf]uiren(‘llents for experts
in the field of energy manage-
ment)
South KS A 4000:2007 Energy Management System
Korea
. GB/T 23331:2009 | Management System for Energy
China .
— Requirements
South SANS 879:2009 Energy Management — Specifi-
Africa cations

*Source: compiled by the authors according to [16-17]

It must be stressed that focus on the im-
plementation of the energy management sys-
tems has significantly increased after the publi-
cation of European energy management stan-
dard — EN 16001 in July 2009. In accordance
with the rules of the European Union standardi-
sation, the standard was to be adopted as na-
tional standards in the EU member states.

Specifications of EN 16001:2009 and ISO
50001:2011 are very similar because both are
formed on the basis of the widely used ISO
14001 standard. This not only facilitates the
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implementation of new basic standard, but de-
termines its high compatibility with the pro-
grams of quality management (ISO 9001-
2000), environmental ~management (ISO
14001), occupational health and safety man-
agement (OHSAS 18001), and allows you to
organise an integrated management system of
the enterprise. It is very important that the in-
troduction of ISO 50001 has eliminated the
inconsistency in relevant national standards and
unified energy management in different coun-
tries [17].

The adoption of Energy Efficiency Direc-
tive 2012/27/EU greatly encouraged the certifi-
cation of large enterprises in the EU. To reach
the EU’s 20% energy efficiency target by 2020,
Directive requires energy audits should be
mandatory and regular for large enterprises
[18]. This energy audits can be applied through
energy audit itself (EN 16247-1), energy man-
agement systems (EN ISO 50001) or under-
taken in accordance with EMAS, because
EMAS-certified companies often already meet
all the requirements of an energy management
system. Nevertheless, certification according to
ISO 50001 by global region is very uneven.
(see Fig. 2).

4% s 2% @North America (2%)
79, wh O Africa (0%)
B Central and South America (1%)
330
B OEurope (excluding Germany) (33%)

O Germany (52%)
O East Asia and Pacific (7%)
520 @ Central and South Asia (4%)

@ Middle East (1%)

Fig. 2. Global distribution of certification according to
180 50001 by region (%) as of January 2014 (Source:
compiled by the authors according to [16-17])

Today, the leader in certification to ISO
50001 is Germany that occupies 52% of the
market. That could be explained partially by the
focus of national legislation on the issue of sus-
tainable development and energy efficiency, as
well as a higher awareness and recognition of
the part that strong energy management plays in
corporate social responsibility (CSR).

It shall be reminded that in Ukraine the
certification to ISO 50001 is only just begin-
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ning to develop. In this direction, the Ministry
of Economic Development and Trade approved
the National Standard DSTU ISO 50001:2014
“Energy Saving. Energy Management Sys-
tems: Requirements and Application Guidelines
(ISO 50001:2011, IDT)”, which entered into
force in January 2015. At the same time, many
industrial companies have already gone on a
way of certification on compliance with ISO
50001 (e.g. JSC Ingulets Ore Mining and Proc-
essing Plant, PJSC Energomashspetsstal, JSC
Zaporizhstal, etc.). The study of the experience
made it possible to highlight the preconditions
for the expansion of the process, as well as the
motivations, difficulties faced and the intended
benefits of introducing an EnMS standard.

Economic theory and the best international
practices have already proved that voluntary
certification of the energy management systems
is a tool of market activity. For the purpose of
gaining in-depth knowledge about the factors
that promote or inhibit the increase in the com-
petitiveness of certified companies, we have
interviewed 10 managers of 4 industrial enter-
prises. Interviews were conducted with the use
of laddering method®, including ten open ques-
tions. Respondents also had to identify the main
factors of success and failure, to assess the
strength of their impact and probability of oc-
currence.

Factors were selected by the assessing the
efforts and achievements. The identified factors
were divided into four groups, two groups rep-
resent external environment — opportunities and
threats, and two groups — internal capacity —
strengths and weaknesses of enterprises.
Twenty of the most significant factors (five
factors in each group) are represented in ta-
ble 2.

We shall dwell on some of these factors.
The analysis confirmed that in Ukraine the nec-
essary political and legal environment is being
formed. Firstly, under the Action Plan for Im-
plementation of Ukraine-EU  Association
Agreement and the Ukraine’s joining to the
Energy Community Treaty, the Government
carries out the harmonisation of domestic legal

5The laddering method of interviewing is a technique that is
particularly helpful in eliciting underlying values and goals, and
therefore is useful for capturing qualitative research data with a
small stock of empirical experience and a small sample.
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framework for energy to the acquis communau-
taire. These actions are supported by a pro-
gram for implementation of EU Directives in
the field, and the road map for compliance with
the EU energy efficiency legislation [19].

Sustainable energy value chains perceive
the high value for Ukrainian enterprises. How-
ever, all managers have noted as a strong threat
the lack of measures to enhance energy man-
agement.

In this regard, the German market oriented
approach is characterised by a variety of in-
struments and measures at federal, land and
municipal level. Germany has the biggest and
sophisticated markets of energy services — en-
ergy consulting and contracting; a huge variety
of services is offered by a plenitude of stake-
holders that differ significantly in size and
specification and that actively compete with
each other. Contracting is one of the most im-
portant energy services, its market turnover is
estimated well over 2 Billion Euro per year
[20].

By implementing the ISO 50001 manage-
ment system, companies can achieve significant
energy savings and gain a real competitive ad-
vantage [21].

Also, the strength of the Ukrainian indus-
trialists is certainly the experience in basic
standards of management DSTU ISO 9001,
DSTU ISO 14001, DSTU OHSAS 18001. As
of today, around two thousand certificates for
quality management system and environmental
management system operate in Ukraine. Such
enterprises have already been creating the inte-
grated system of corporate management [13].
Among the factors, that are important drivers
for Ukrainian enterprises certified to ISO
50001, can be noted the increase of investment
attractiveness due to the reduction of energy
and environmental risks with energy supply,
consumption limitations and other problems.

Another problem is poor Ukrainian public
knowledge and awareness of energy manage-
ment practices and successful experiences both
in Ukraine and in other countries. In this regard
it is important to take into account that objec-
tives of energy efficiency and sustainable de-
velopment cannot be achieved only by the ef-
forts of individual companies, and even coun-
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tries or regions. The experience on energy effi-
ciency should be available and distributed eas-
ily both in countries with advanced economies

and in developing countries.
Table 2
Factors of influence on the competitive advantages in
the implementation of ISO 50001 management*

No Rating (-5 to +5)
- Factors Overall
Value|Chance Rati
ating
External factors
Opportunities
1 | Prospect for Ukraine-EU Association
Agreement and the Ukraine’s joining 4 4 16
to the Energy Community Treaty
2 | Initiatives to establish energy value
. 5 3 15
chains
3 | Market development of energy saving
. 3 3 9
technologies
4 | Establishing an energy audit scheme
and energy baseline date for indus- 2 4 8
tries
5 | Programs of bank loans on preferen-
. 1 3 3
tial terms
In total 51
Threats
6 | The lack of government measures to
stimulate the implementation of ISO -5 5 -25
50001
7 | Lack of information and exchange of | 4 5 20
experience
8 | Lack of quality audit of the internal
-3 2 -6
market
9 | The lack of tax incentives for busi- 2 1 2
nesses that are certified
10 | The absence of labelling practice of
. -1 1 -1
energy efficient products
In total | -54

Internal factors

Strengths
11 | Reduction of energy consumption and | 5 4 20
the level of costs
12 | Experience of basic management 4 5 20

standards (DSTU ISO 9001, DSTU
ISO 14001, etc.)

13 | Increasing investment attractiveness 3 2 6

14 | Improving the environmental per- 2 2 4
formance

15 | Improving the image and prestige of 1 2 2

the company

Weaknesses

16 | Senior managers do not really know -5 4 -20
the principles of energy management

17 | The worn out equipment and low -4 5 -20
technology

18 | Insufficient level of basic staff train- -3 2 -6
ing

19 | No integrated development programs -2 3 -6

20 | The absence of internal incentives -1 1 1

In total | -53

*Source: compiled by the authors

To overcome these barriers the universities
should assume the mission of guides of new
ideas and achievements in this area. It is re-
markable that such a position was manifested

ISSN 2312-2676

by of participating universities in the Interna-
tional Workshop “Energy supply and energy
saving” (Baku, 21-27 September 2015), which
discussed the problems of energy efficiency in
Germany, Russia, Ukraine and Azerbaijan. At
this forum, the universities have established the
Neseff — the international network of
universities for energy supply and energy
efficiency.

Originality and Practical value. The
study reviewed and analysed the energy man-
agement penetration within its dynamics at time
and country level. After analysing the statistical
data and the results of the interviews, the au-
thors identified 20 key factors affecting the
competitiveness of enterprises that are certified
to ISO 50001: 2011. All of these factors were
divided into four groups, two groups represent
external environment — opportunities and
threats, and two groups — internal capacity —
strengths and weaknesses of enterprises.

The proposed system of factors may be
useful for the planning of actions towards
strengthening the capacity of energy manage-
ment systems in the context of the formation
competitive advantages on the industrial mar-
kets.

Conclusions

1. It is important to understand that the ob-
jectives of energy efficiency and sustainable
development are closely linked. In this regard,
the energy efficiency concept as the Energy
Trilemma involves the following objectives:
energy security, energy equity and environ-
mental sustainability.

2. The best international practices con-
firmed that voluntary certification of the energy
management systems is a tool of market activ-
ity.

3. The main factors of success or failure to
achieving competitiveness can be divided into
four groups, two groups represent external en-
vironment — opportunities and threats, and two
groups — internal capacity — strengths and
weaknesses of enterprises.
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