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FORMATION OF SYSTEM
FRAMEWORKS OF ENERGY

CONTROLLING

IIpoananizoearno MoIAUBOCMI 3ACMOCYBAHHSI KOHUENUIT KOHMPOLiHZY 6 eHepzemuuiill cgepi nio-

NPUEMCMBA MA PO32AAHYMI HAYKOBO-NPAKMUUHI NOJOICEHHS 1i HOB020 HANPAMKY — eHepemuun0zo
KOHMPOTIH2Y, SK MYAbMIPYHKUIOHAILHOT CUCTIEMU, W0 YNPABJISE KIILKICHUMU NAPAMEMPAMU eHep2oe-
pexmuenocmi. Ha 3acadax cucmemnozo ananisy 6y.10 nobyoosano CUCmMeMHull KOHMYP eHep2emuunozo
KOHMPOLIH2Y, AKUU OKPECTIOE MINCHYHKUIONATIbHI 36 A3KU Ma chepu 11020 63aEMO0IL 3 YNPABIIHCOHKUMU

cucmemamu nianpueMcmea.
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HiCMb, CUCMeMHUL KOHMYP.

1. Introduction

Energy efficiency as far as energy saving and energy
security are modern challenges not only in Ukraine, but
also in most countries that do not possess significant natu-
ral hydrocarbon reserves. But in Ukraine this challenge
is close to be a big problem because of energy-intensive
industrial production and a low level of energy saving
among the population.

Therefore, the scientific and practical interest in the
field of effective energy resources management is beco-
ming more and more extensive. However, Ukrainian econo-
mists as a rule associate the energy management mostly
with organizational and technical support of energy equip-
ment use.

Nevertheless all over the world as commercial compa-
nies, so regional and national decision makers look for new
approaches to enhance energy efficiency, guarantee energy
security and improve other energy related issues. This
practical need led to one more direction in development
of controlling concept called energy controlling. Using
the base controlling principals — transparency, reliability,
optimality, and consistency — energy controlling is called
to build up the system for efficient management of ener-
gy resources. That’s why it’s timely to research system
frameworks of energy controlling.

2. The ohject of research
and its technological audit

The object of research is the controlling concept and
its application in the energy sector of the enterprise.

To conduct an objective study of economic levers for
increasing the energy efficiency in industrial enterprises,
world ratings of energy-efficient economies were analyzed.
According to surveys made by the non-profit organiza-
tion the American Council for an Energy-Efficient Econo-
my (ACEEE), Germany firmly holds the leading position
on energy efficiency among the world’s largest energy-
consuming economies during last years [1]. Therefore, Ger-
man business models in this area deserve special attention.

The German researchers consider energy controlling
to be the most promising direction for improving the en-
ergy efficiency, energy saving and energy security of an
industrial enterprise [2—6]. Basing on the conceptual and
instrumental basis of controlling and realizing its func-
tions in the energy sector, energy controlling transforms
the traditional understanding of the «controlling systems.
As a result, there are specific technical and economic ap-
proaches to solve management problems, expand the tools
of controlling.

One of the most challenging areas in modern Ukraine
is insufficient levels of transparency, reliability, optimality,
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and consistency in economic relations. The study on the
formation of system frameworks of energy controlling will
help to build a system that corresponds these challenges
and ensures efficient management of energy resources in
organizations.

3. The aim and ohjectives of research

The aim of research is to study the conceptual mat-
ter of energy controlling, as a multifunctional system for
achieving required levels of energy efficiency, energy sa-
ving and other energy objectives. To achieve this aim, it
is necessary to perform the following tasks:

1. To describe the operational cycle of energy controlling.

2. To outline energy controlling in the system frame-
works with interfunctional coordination of managerial ac-
tivity that is characteristic of controlling.

4. Research of existing solutions
of the prohlem

Studies on energy efficiency are often interdisciplinary.
Their authors combine economic and technical scien-
ces [2—4]. However, core scientists [2] come to the con-
clusion that with the current level of development of
technology the enhancement of energy efficiency is mostly
related to its management.

Theoretical research and practice practical experience
proves priority of energy management, if the organization
seeks to reduce energy costs in general production costs, to
comply with the constantly growing regulatory requirements
in Europe for environmental friendliness and energy efficien-
cy, and to improve its image and corporate culture [2, 7-9].
Because of the severity of energy issues, the Ukrainian
author even calls «energy management — the basis of the
effectiveness of the Ukrainian economy» [8].

Most of the analyzed publications on energy management
related either to the substantiation of the role and place
of energy management at micro- and macrolevels [7, 8],
the description of its implementation stages [8, 9], or its
functional content and instrumentation [9]. However, after
the adoption of the international standard ISO 50001:2011,
«Energy management systems — requirements with guidan-
ce for use», the discussion on energy management issues
should move from theory into practice. Indeed, the latest
publications in this area concern the practical application
of the standard ISO 50001:2011 [2].

The analysis of the ISO 50001: 2011 shows that it does
not provide answers to questions about the required level
of energy efficiency, energy saving, energy security, etc.
This standard outlines the sequence of actions according
to which the organization must find its own solutions,
adhere to them and thus improve the day after day the
awareness and attitude of their employees on energy is-
sues, as well as the quantitative indicators of energy usage.
Therefore, controlling concept together with its functional
and instrumental content can be of significant support
for management decisions regarding the use of energy
resources in the organization.

There are not so many publications in energy controlling.
Research of one Ukrainian economist concerned mainly the
search for interaction points between energy management
and energy controlling. As a result, she came to the con-
clusion that energy controlling is part of energy manage-

ment [10]. Among other authors there is no unequivocal
opinion on this issue. In their earlier publications, some
of them [5] also tended to the same point of view [10].
However, the authors of later publications [2, 6, 11, 12]
disagree with them — they consider energy controlling to
be an independent phenomenon that has emerged and is
developing as response to modern technical, technological
and socio-economic challenges. At the same time, some
of them see energy controlling in the form of a software
product that would combine the functions of controlling
and the energy consumption of the enterprise [6]. Others,
without abandoning the information component of energy
controlling, insist on a broader understanding — in a form
of an integrated system for information and analytical
support of management decisions in the energy sector of
the organization [2, 12].

Nevertheless, all mentioned authors agree that energy
controlling is able essentially to increase energy efficiency
because of internal optimization of resources usage, energy
oriented investments, and multifunctional management of
energy consumption. The research in system frameworks
of energy controlling is needed to outline its interfunc-
tional links and interaction with the enterprise’s manage-
ment subsystems. Expanding scope of controlling tools
contributes transparency, efficiency and manageability in
the energy sector of the enterprise.

5. Methods of research

To solve the outlined problems, the following methods
were used: system analysis, logical generalization, compara-
tive analysis, monographic and graphoanalytical methods.

6. Research resulis

At a time when the cost of energy resources is steadily
growing, enterprises and organizations get tangible com-
petitive advantages if they measure, analyze and manage
their energy efficiency. That is why, first in the business
practice of European companies, and then in the scientific
community, energy controlling found its place. According
to the author’s definition [12]: «energy controlling is an
integrated system for information and analytical support
of managerial decisions-making, which contributes energy
efficiency, energy saving, energy security, and also focus
on the enterprise’s long-term life through the rational
management of energy resources».

The motto <«if it’s not measurable it’s not manage-
able» works also in energy controlling and means that
its attention is first of all focused on the quantitative
parameters of energy supply, distribution, transmission and
consumption on the enterprise. Thus, energy controlling
is designed to create conditions for efficient management
of the company’s energy resources at the operational and
strategic levels. These include (Fig. 1):

— transparency of processes of supply and consump-

tion of energy resources;

— well-founded choice of quantitative indicators that

estimate the state and efficiency of activities in the

energy sector of the enterprise;

— availability of energy planning;

— deviation management;

— rational organization of document flow and repor-

ting related to energy processes.
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Fig. 1. Operational cycle of energy controlling

The information function of controlling is designed to
ensure the transparency of the processes of energy supply
and consumption. It requires collecting, process and storing
large information sets. There is no need to equip each
employee with a measuring device to monitor his/her own
energy consumption and progress in energy saving. For
the convenience of monitoring, the Pareto principle can
be used. Thus, assuming that 20 % of the most powerful
energy points consume 80 % of the energy in organiza-
tion, the data can be collected in different ways. The
best solution for permanent, relatively inexpensive, but
timely and accurate metering of power consumption by
industrial equipment will be the installation of stationary
measuring devices. Modern equipment often already has
options for measuring consumed electricity in the control
settings. The received data is automatically transferred to
a specially created or already existing enterprise database,
where it is stored and ready for processing.

Thus, this controlling function is directly connected
with transparency of energy processes at the enterprise.
The operative processing and use of daily received primary
information serves for monitoring of dynamics of energy
costs and quickly usage of identified energy saving potential.
German specialists [6] recommend using special software
for managing energy databases (Energie-Daten-Management-
Software). In their opinion, this special software product will
significantly facilitate the monitoring tasks of controlling,
and thereby provide reliable information for decision makers.

Control and analysis function serves formation of sys-
tem of quantitative indicators for planning and evalua-
tion of the progress in the energy sector. The choice of
indicators is quite wide, because energy efficiency can be
evaluated in various context: economic, technical, social
and environmental. The priority context determines the
choice of indicators.

So, in the technical sciences energy efficiency is usually
calculated for new products or replacement of equipment,
as the ratio of reduced amount of consumed energy to
the basic amount of consumed energy. In energy audits,
energy efficiency is calculated as the ratio of useful energy
to total or normative (as, for example, in construction)
energy consumed. That is nothing else as the energy/energy
efficiency factor. In economic sciences, energy efficiency
is often considered as inverse value to energy intensity.
Social sciences estimate the level of satisfaction of the

energy demand. In this case, the energy efficiency is in-
terpreted in connection to the amount of energy needed
to meet the demand for it, CF estimation of the energy
amounts energy and mobility of the corresponding services.
It means, the less energy for the same level of service was
used, the higher the efficiency of the final consumption
of energy resources is. From the point of view of ecolo-
gists, energy efficiency is directly linked on impact of
energy production and consumption on the environment.
As quantitative indicators they propose to compare the
average level of destructive influence on the environment
in different conditions and in dynamics, as well as the
emission intensity factor for energy production.

The international standard of energy management sys-
tem ISO 50001:2011 also does not give an unambiguous
answer to the question of choosing one or several quantita-
tive indicators of energy efficiency, although they are an
integral part of its planning and monitoring stages. The
ISO 50001:2011 provides only a general explanation of
the term <«energy efficiency level», which includes:

— energy consumption;

— energy use;

— energy intensity;

— directly energy efficiency and others.

It is assumed that each enterprise should independently
choose suitable indicators for own use.

Planning is the most important function of both controlling
and energy management in accordance with ISO 50001:2011.
Energy planning has a number of special features. Firstly, it
is a set of targets indicators for planning mentioned above.
Secondly, energy planning should include an analysis of general
activity of the enterprise, to the extent that it is connected
and can affect the level of energy efficiency, energy saving,
and other energy issues. At that planning should cover both
direct and reverse energy flows. Finally, the planning of
actions to improve energy efficiency has usually a project
nature, so the planning horizon will differ for different ac-
tivities, as well as investment risks associated with them.

The deviation management is an important condition
for managing of energy efficiency. In addition, many prac-
ticing controllers consider it as the foundation of modern
controlling. Indeed, in operational activities, most manage-
rial decisions are connected with the arising deviations.
Deviation management is used to compare planned and
earned values or standard and earned/actual values; as well
as to analyze the causes and consequences of deviations,
preparing and implementation of corrective measures, etc.
Thus, the deviation management implies a serious control
over the energy processes in the enterprise.

The organization of document flows and reporting is
referred to the information and coordination functions of
energy controlling [7]. Their main purpose is to be the
information basis for decision making. Additional bonus
of regular formalized reports on energy activities is a con-
tribution to an energy-saving corporate culture.

System analysis defines the framework as the final path
for which the initial vertex of the first arc coincides with
the final vertex of the last arc of the path. The system is
a set of interrelated elements, isolated from the external
environment, but acting with this environment as a single
whole. Consequently, the system frameworks of controlling
originate in goal settings, includes the systems necessary
for the making and implementation of Managerial Deci-
sions, as well as the information system (Fig. 2).
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— coordination of energy goals and ob-
jectives at all levels of management, as
well as a systematic, integrated solution
of energy problems.
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Thus, the system frameworks of energy controlling re-
duce the communication barriers within the entity to create
a coherent energy policy and to implement it. Therefore,
energy controlling should be considered as an integrated
system that promotes the emergence of a synergy effect.

7. SWOT analysis of research results

Strengths. The strength of research is the outlined
system frameworks of energy controlling. It unites the
different management dimensions that affect energy ef-
ficiency, energy saving, and other energy connected issues.

Weaknesses. The lack of computation didn’t allow il-
lustrating with data the effectiveness of implementation
and use of energy controlling.

Opportunities. Correspondently, the opportunities for
further research cover computation and analytical models.
In addition, the results of the study can be used as a basis
for the development of the organizational and economic
mechanism of energy controlling or a controlling mecha-
nism for managing energy efficiency.

Threats. In case of low energy costs, it can take long
time to benefit financially from energy controlling.

1. The operational cycle of energy controlling is de-
scribed. This cycle includes the main stages of management
of energy consumption in the enterprise.

2. The system frameworks of energy controlling are
formed. Being a part of the general controlling mecha-
nism, energy controlling integrates into the control and
analytical work of the enterprise for achievement of energy
goals. By its conceptual basement, it provides:

— transparency of processes and results in energy sector;

— timely information and analytical support for both

operational and strategic decisions related to energy

activity and development;

— optimization of allocation of companies internal

resources for enhancement of energy efficiency and

energy saving;
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POPMHPOBAHHE CUCTEMHOI'O0 KOHTYPA 3HEPTETHYECKOI'o
KOHTPOJITMHTA

IIpoaHain3upoBaHbl BO3MOKHOCTH IIPUMEHEHUS KOHICIIINH
KOHTPOJIMHTA B 9HEPreTHYecKoil cdepe HpelpusiTis 1 pacCMoTpe-
HbI HAy4YHO-TIPAKTHYECKUE TI0JI0KEHUSI ee HOBOTO HAIIPABJICHUS —
HEPreTHYeCKOro KOHTPOJUIMHTA, KaK MYJIbTH()YHKNOHATIBHOI crc-
TeMbl YIPABJICHUS KOJMYECTBEHHBIMU IIapaMeTpaMu 3Heproad-
(dexktusrocTn. Ha OCHOBE CHCTEMHOTO aHa u3a ObLI MOCTPOEH
CHCTEMHBINl KOHTYP 3HEPreTHYecKOro KOHTPOJUIMHIA, B KOTOPOM
ouepyeHbl MeK(DYHKINOHAIbHBIE CBSI31 U cdepbl ero B3anumMo/ieii-
CTBUSI C YIPABJIECHUYCCKUMH CHUCTEMaMU IPEIIPUSATHS.

KmoueBste cnoBa: sHepreTHYECKUIl KOHTPOJIJIMHT, dHEpreTuye-
CKMi1 MEHE/UKMEHT, aHepreTnyeckast ap(eKTuBHOCTD, CHCTEMHBbIi
KOHTYP.
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