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Abstract: The continued interest in this research topic can be justified by the fact that a direct
correlation between financial performance and managerial performance has not yet been reached at
the level of an entity in general and implicitly at the level of an energy entity. The assumed objective
of the research was to make a theoretical, methodological, and empirical evaluation of the cause-effect
relationships between financial performance and managerial performance. Regarding the working
instruments for data collection and interpretation, the most commonly used research method was
the comparative method used both in the approach of theoretical aspects and during the empirical
research carried out. In addition, longitudinal methods were used both by presenting the evolution
in time of the concepts debated in the work, as well as by the evolution in time of the performance
indicators. At the end of the work, the observation method was used to draw partial conclusions.
The results of the research confirm the hypothesis according to which the decision to implement the
organizational change at the level of the entity has a significant contribution to the efficiency of the
activity, as can be seen from the evolution of the net result.

Keywords: financial performance; organizational change; financial impact; technological change

1. Introduction

The modernization of existing technologies is widely recognized as critical to im-
proving the productivity, sustainability, and resilience of organizations of all kinds. The
generation, testing, and dissemination of technologies are at the heart of development-
oriented industrial research. In the context of modernizing existing systems, how should
energy professionals understand technological change, and how can it be most meaning-
fully and effectively documented, measured, and evaluated? Understanding the process
of technological change and assessing its consequences is a major challenge for individu-
als and organizations involved in development-oriented energy research. The dominant
concepts of technological adoption do not provide a solid foundation for understanding
the process and consequences of technological change. We review various studies that
introduce more challenging frameworks for understanding technology and technological
developments. The current paper refers to financial performance as a consequence of imple-
menting a decision for an organizational change through the rehabilitation/modernization
of an energy generator block with a capacity of 330 MW at the Rovinari power station.

The importance of the research work emerges from the actuality of the treated theme,
given that the Energy Industry in Romania represents a true vehicle for the national
economy and a viable solution for the energy problem in the European space. An additional
argument that justifies the timeliness and importance of the research theme is offered by
well-known authors in the field of finance and performance management, who have
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pointed out that, during crises, many organizations reduce or even abandon performance
management—especially due to difficulties in measuring performance.

The present work tries to treat and analyze the topic of financial performance under
the impact of managerial performance following the decision to implement organizational
change at the level of an economic entity because performance must not only be measured
but must also be managed.

The general objective of the paper is to calculate the financial performance of the
decision to refurbish/modernize the energy group within the main coal-based electricity
producer in Romania.

Today, a fundamental role is played by the performance of economic entities in a
context where the competition for each market segment has become ever closer, and the
mechanisms of globalization are sweeping the weakest. Financial performance is a firm
goal in the management of entities in general and in the Romanian energy industry in
particular. Thus, the chance to survive in this competition increases considerably for those
economic entities that discover and reduce their vulnerabilities very quickly and, moreover,
implement performant management tools that facilitate their detection, explanation, and
resolution of various management gaps.

Among the research methods used are the analysis of documents, the comparative
method, as well as the interpretative method. The analysis of the documents consists
in going through the specialized literature related to the approached theme, extracting
from it the most important aspects for our analysis. The information sources used include
books, scientific articles published in various journals and specialized journals in the eco-
nomic field, and legislative acts and regulations of national and international organizations
working in the financial field.

The main objective of the presented research is the analysis of the financial performance
of the company from the perspective of the capacity to streamline the activity following
the decision to implement the organizational change, which results in the economic and
financial indicators calculated, in the difficult economic context, doubled by the increased
economic requirements, which the Romanian companies have to face as a result of the
integration into the Structures of the European Union.

The secondary objectives, arising from the main objective, take into account: the
analysis of the elements underlying the achievement of the gross result, the net result, as
well as the identification of the financial flow at the level of the company.

The results characterize the overall financial performance of the activity as a result of
a decision to implement an organizational change.

The analysis carried out in this work is based on the importance of the energy produced
by coal, in the current context of the energy crisis. Although they campaign to increase the
share of renewable energy, the electricity produced from coal still plays an important role
in the market.

The energy sector is going through a global metamorphosis. The main trends of the
metamorphosis are the pursuit of sustainability [1], the frequency of renewable technolo-
gies [2], the length of decentralized solutions [3], the increased use of digital devices [4],
and the focus on energy efficiency and security [5]. Grounded on the foundations of
the contingency theory [6], this changing environment means pressure for companies
in the energy sector to adapt and renew technologies. Renewal needs innovation, but
the innovation-focused change management is difficult because of strategic [7–9], struc-
tural [10], capability-based [11,12], and managerial [12] dilemmas. This complexity is
multiplied by two further factors. First of all, even though disruptive technologies with
new value creation can change the dynamics of an industry, they are less attractive for
(large) companies for investments because of their prior inferior performance compared
with well-known technologies [13]. Second, in the global energy sector, renewal is impeded
by several internal and external factors: (a) strict external regulation, which is mainly due to
the energy supplying activity (previously) critical on the nation-state level and occasionally
due to state ownership [14,15]; (b) large organization size and bureaucracy, which causes
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difficulties in the decision making concerning innovation [5]; (c) the dominance of current
technology and resources, which makes it difficult to focus on new technologies [16,17].

Rovinari power station is a part of Oltenia Energy Complex Corporation—Rovinari
power station branch. Rovinari power station was designed and built to deliver electric
power to the National Energy Grid using lignite coal. The power station is placed near
the mine, which provides the possibility of direct use of large quantities of coal from the
carboniferous area ensuring a short transport distance for coal.

The energy power block at this time has registered 87,734 working hours since the
last capital revision done in the year 1999. The last high-end revision at boiler no. 5 was
done in the period 24 June 1994–9 April 1998, the volume for the replaced parts being
minimal. After the revision, there were no more interventions as the system was functional
and under pressure. The number of functioning hours between two revisions is 24,000 h,
which at this time for this block is way overdue.

The high number of working hours and start/stop cycles of the block have brought
repercussions on usage safety, technical and economic performance, and the necessity of fitting
into European environmental conditions imposed the urgent rehabilitation/modernization of
the block.

Regarding the actual state of equipment and installations, the following considerations
can be stated:

– Equipment and installations are in working condition, with some components show-
ing high physical and moral wear and tear;

– Operation of the energy production unit is possible on the one hand due to the repairs
and modernizing (few in number) done over the years and on the other hand due to
the experience and high technical qualification of the exploitation personnel;

– There is a high exploitation risk due to conception and old technology used in the
production of certain components (in this case, medium and low power stations,
automation installation);

– Due to the time since the electrical equipment was commissioned, there are serious
issues in procuring spare parts—certain equipment being out of production.

Technical characteristics of current electrical equipment do not ensure compliance
with stipulations of the National Authority for Regulations in the Energy Domain (ANRE)
and do not meet the technical conditions for interconnecting in the UCTE (Union for the
Coordination of the Transmission of Electricity).

The 330 MW energy power block requires rehabilitation/modernization in order to
continue functioning with technical and economic efficiency and other much-needed work
in order to meet environmental requests.

The main consequences for the rehabilitation/modernization will be:

– Reduced specific consumption of fuel and energy;
– Increased efficiency for the installations and equipment;
– Reduced costs for exploitation, maintenance, and repairs;
– Reduced environmental impact and compliance with the environmental legislation

due to reduced emissions of SO2 and NOx within the limits specified in the Industrial
Emissions Directive.

The decision for the technological change was adopted in view of improved perfor-
mance, efficient, safe, competitive functioning, and reduced environmental impact of the
energy block.

Specific objectives:

– Assessing the investment works needed for rehabilitation/modernization and what is
to be done, highlighting eligible spending in order to obtain the grant;

– Establishing technical performance indicators that need to be obtained after the reha-
bilitation/modernization;

– Improving reliability and safety for equipment and installations;
– Increased time and energy availability;
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– Prolonged life expectancy with another 15 years;
– Improving technical and economic parameters.

The study was based on the premise that investments at the level of a company that
has as its object of activity one of the priority areas of the national economy, namely the
production of electricity, play a key role in improving financial performance, a fact resulting
from the calculated indicators. Such a decision at the level of the analyzed company to
refurbish/modernize a group generates, in addition to improving the company’s financial
performance, a series of other secondary results with direct economic-financial implications,
namely: increasing the availability of time and energy, extending the duration of operation
of the block with another 15 years, the introduction of modern automation, regulation and
control systems.

In order to confirm the research hypothesis, hypotheses were formulated in the paper
that provides the directions of the approach of the study, namely:

Hypothesis 1. Investments at the level of a company play a key role in achieving the financial
performance of a company and in its growth.

Hypothesis 2. There is a strong correlation between the investments made at the level of a company
whose main objective is electricity.

The study carried out in the present scientific paper highlights the financial perfor-
mance of the company through the indicators presented in the paper as a result of the
managerial decision to rehabilitate/modernize the energy block.

The research work brings value to the specialized empirical literature by identifying
and calculating the indicators that are the basis for determining the financial performance
brought when organizational changes are imposed at the microeconomic level for the
taxation of technical and, finally, financial performances because any company, regardless
of the field of activity has as its final objective the maximization of profit.

The approach from a scientific point of view in the present study is different from
other studies because it aims at the investment decision based on a series of indicators.
This decision has an impact at the organizational level in a company whose main object of
activity is the production of energy, a field of national strategy in an international context.
Following the EU’s accession to the Paris Agreement and the publication of the Energy
Union Strategy, the Union has assumed an important role in combating climate change.
Among the five main dimensions assumed within the strategy, three of them concern
energy, specifically: energy security, decarbonization, and energy efficiency [18].

The concern of this study is based on the main objectives in the field of energy assumed
by the EU’s accession to the Paris Agreement.

Thus, each EU member state was obliged to submit to the European Commission a
Project of the Integrated National Plan in the field of Energy and Climate Change (PNIESC)
for the period 2021–2030.

The economic and financial crisis, as well as the resource policy in the field of energy,
were the basis of the analyzes carried out from a financial point of view at the level of the
company for the adoption of the decision to refurbish/modernize the existing energy group.

In addition, the present study was carried out on the basis of some economic-financial in-
dicators to quantify the financial performance as a result of the refurbishment/modernization
decision that comes as a response to the measures that Romania has undertaken in the field
of energy. Among these measures is the adoption of the decarbonization plan proposed by
Complexul Energetic Oltenia, the main producer of coal-based electricity—with the aim of
ensuring a sustainable transition towards electricity production with low carbon emissions.

This means that the analyzed company will adopt only those investments that can
generate future profits, and these decisions can only be adopted based on the analysis of
some economic-financial indicators, as was also done in this paper.
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This paper answers the question, “Is it opportune or not to make the investment
decision that has as its object the rehabilitation/modernization of the energy block within
the company, which for Romania is the main producer of coal-based electricity?”. To
answer this question, a series of indicators were taken into account to determine financial
performance, namely: net profit, gross profit, cash flow, Updated Net Financial Value of
Capital (UNFV/K), Internal Rate of Financial Return on Capital (IRFN/K), Cost Benefit
Report (B/C-K).

This question arises with the increasing importance of the quality of electricity in mod-
ern electricity supply systems, thus increasing the demands on the equipment that produces
the electricity and that can measure both the quality and the level of the energy used. Hence,
analyzing the financial performance generated by the refurbishment/modernization of the
energy group through the indicators mentioned in the present research paper, the benefits
of adopting this refurbishment /modernization decision can be observed.

The approach from a scientific point of view in this study is different from other studies
because it aims at the investment decision based on a series of indicators. This decision
has an impact at the organizational level in a company whose main object of activity is the
production of energy, a field of national strategy in an international context. Following the
EU’s accession to the Paris Agreement and the publication of the Energy Union Strategy,
the Union has assumed an important role in combating climate change.

Among the five main dimensions assumed within the strategy, three of them concern
energy specifically: energy security, decarbonization, and energy efficiency [18].

The concern of this study is based on the main objectives in the field of energy assumed
by the EU’s accession to the Paris Agreement. Thus, each EU member state was obliged to
submit to the European Commission a Project of the Integrated National Plan in the field of
Energy and Climate Change (PNIESC) for the period 2021–2030.

The paper is structured as follows: the next section (Section 2) includes a review of
the specialized literature in relation to the research carried out, Section 2.3 presents the
research methodology, Section 3 highlights the results obtained from the analyzes carried
out reflecting a series of indicators to quantify financial performance, Section 4 is devoted
to discussions, and the last, Section 5, provides the end of the research through a series
of conclusions.

2. Materials and Methods
2.1. Literature Review

Transitioning from a centralized monopoly economy based on tense relationship
structures (mainly one-way linkages with no alternatives) to a competitive economy based
on market mechanisms, on the actions of supply and demand, certainly represents one of the
most severe challenges of the current period [19]. The complex processes—of privatization,
restructuring, liberalization of prices, and eliminations of subventions—that accompany the
economic reform, as well as the institutional and legislative transformations, the profound
modifications in the mechanisms of coordination at different levels and the model of
external markets, in the context of economic internationalization and the integration in the
European Union, represent fundamental changes, significant and ample mutations that
characterize the organizational environment [19].

Energy transformation in the European Union countries is progressing. Its scope is
defined by formal and legal regulations, and its effectiveness by the position of decision-
makers legitimized by public support for a particular type of challenge [20].

The shape of business models is influenced by technological progress. It often results
in changes to existing business models. Technological change stimulates the creation of new
solutions, new products, or a different perspective on the process of satisfying customer
needs [21].
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The use of the management of change and appropriate economic strategies must be
based on the new domestic and international conditions in which enterprises operate in
order to thus define the viable economy, which will guide the management of the enterprise
to achieve the set objectives and profits [19].

In line with this, when discussing organizational change and change management, the
integration can be important not only on a scientific level but concerning the counterpoints
found in the change management literature as well (for example, realizing change with a
top-down and bottom-up approach).

Decades ago, several studies proved that organizations that adapt to their environment
can survive [6,22,23]. However, adaptation to a changing environment is not a simple task
since every organization is striving for some kind of stability. Thus, change management
has to be realized against organizational inertia. Therefore, adaptation to the environment,
which has three types, requires organizational change (Table 1).

Table 1. Types of adaptation Source: based on Dobák, 2002 [24].

Adaptation Type Description

Reactive Change following changes in the external environment

Preactive Making changes before changes in the environment

Proactive Attempt to change the system of environmental conditions

Several kinds of change could happen simultaneously in the organization [24]. Since
Burnes (2014) points out that “change management is not a distinct discipline with rigid and
clearly defined boundaries” [25], it is important to explicitly articulate our own definition
before discussing change management more profoundly. According to our current interpre-
tation, change management means leading those organizational changes that are needed
for environmental adaptation and organizational renewal. It is important to emphasize that
change management is necessary not only because of changing external factors but because
internal factors can generate change within the organization as well. Consequently: Change
management is a managerial activity that has as its goal the identification, preparation,
planning, implementation, and maintenance of the changes needed for environmental
adaptation and organizational renewal. Due to the internal factors, in our definition of
change management, organizational renewal denoting internal factors appears alongside
environmental adaptation.

Based on Dobák (2002) interpretation regarding organizational change, we can talk
about changes observed in the substantial characteristics of the organization, which can
be interpreted in the given environmental and organizational situation. These can change
simultaneously with different intensities. Moreover, they can have a considerable effect on
each other.

The significant characteristics can be the following [24]:

(1) Strategy;
(2) Structure;
(3) Culture;
(4) Behavior;
(5) Technology;
(6) Operational processes;
(7) Outputs;
(8) Power relations.

Based on interpreting the organization as an open system—according to which the
organization is in a constant relationship with the external environment [24], organizational
change can be caused by external and internal factors alike. The external forces that make
the change necessary can be defined with the toolkit of strategic management (for example,
PESTEL, Porter’s five forces analysis). Such change-generating factors can be the following:
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(a) Global trends (for example, digitalization and pursuit of sustainability);
(b) Progression in the industry’s life cycle;
(c) Change in the competition within the industry (either because of the change of macro

trends, industry actors, strategic actions, or the regulating environment);
(d) Progression of the product’s life cycle;
(e) New inventions and innovations [26].

Currently, the pace of change has increased, exceeding the ability of most organizations
to react, the psychological contract between employees and employers has disappeared,
and some of the most respected private and public institutions have reached the edge of the
abyss. In order to cope with the change, most of the time, it is necessary to “reinvent” the
organization, which implies simultaneous changes in different elements of the organization.
Processes will be redesigned, new opportunities and strategies will appear, organizational
structures and relationships will change, both inside and outside the organization, new
infrastructures and information technology will be needed, modernization of the work of
managers will change, and there will be necessary new behavioral typologies. All this will
make the work of managers more difficult, especially since shareholders and customers
will demand that the change happen quickly.

The achievement of the objectives assumed by the management of each economic
unit, under the conditions of emphasizing the limited character of an increasing number of
production factors, the improvement of technologies, the diversification and integration
of production activity, the increasing dependence of economic results on the influence of
environmental factors, are just a few elements that increase the qualitative requirements of
the entire decision-making process.

The increase in global competitiveness has forced many companies to become cal-
culated. Technological changes are those that affect the process of transforming inputs
into outputs—for example, changing equipment, changing the work process, changing the
degree of automation, and using new technologies that influence the subsystems of the
organization. Technological discoveries in the field of computers have revolutionized the
design, development, and manufacture of products.

However, the change can also be generated by a variety of forces within the organiza-
tion. An organization is made up of subsystems in continuous and dynamic interaction.
The factors that influence the relationships between different subsystems in the context of
an organization are technological, internal policies, and dominant groups.

Organizational changes are of three types:

(i). Technological, made possible by breakthroughs in technologies;
(ii). Structural, i.e., change the organizational design by reorganizing product groups into

different areas;
(iii). Human, i.e., transforming people in an organization by improving the management

skills of senior leaders.

Technological or Process-Oriented Change. These types of organizational changes
refer to changes in the technology a company uses or the processes it follows. This can be
the introduction of new software or a new system. Businesses can redesign processes to
streamline workflow and increase productivity.

2.1.1. Technological Change

Nowadays, there is considerable and growing interest in research on technological
change, particularly in some of the problems that this research has generated. Interest in
technological change, however, has not been constant throughout history, and perceptions
of technological change have undergone very considerable variations in the course of time.

These fluctuations may be related to the changing role of technological change in
socioeconomic development. Technological change has always been an important part
of the progress of human society: since the invention of the wheel and the discovery of
fire, and more recently, with the development of windmills and waterwheels. However,
the scale and pervasiveness of the role of technological change have changed qualitatively
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since the Industrial Revolution. At the time, observers and students of socioeconomic
development were aware of this rapidly increasing role of technological change, but not
as we see it today. 19th-century economic historians, for example. Some consequences of
technological change cannot be ignored.

They watched the new machine, such as Kai’s shuttle, steam engine, and mule. How-
ever, they argued that technological advances (or some of them) were at the root of the
acceleration in economic growth that was taking place at the time. Paradoxically, there is
no attempt to explain how these machines actually contribute to this economic growth [27].
Among economists of the eighteenth and nineteenth centuries, Karl Marx and Adam
Smith were outstanding. Their work [28,29] combines (in different ways) an interest in the
fundamental workings of capitalist society with an analysis of how technological change
itself takes place. Apart from these exceptions, the dominant approach recognizes the
fundamental importance of new machines as a cause of economic growth. However, this
can be taken for granted and needs no explanation [27].

Although this point of view appears nowadays too narrow, it has been very persistent
among economists and economic historians. Related to this point of view are several
ideas and concepts which, for a long time, have been underlying economic treatments of
technological change. Thus, for example, technology has been regarded as exogenous to
the economic system. On this assumption, the generation of new technologies is seen as
independent of economic factors. On the other hand, the economic effects of technology,
for example, its contribution to economic growth, can be considerable, resulting from
continuous decreases in unit costs and the opening up of markets for new products.

The literature on the economics of technological change is extensive and diverse.
Major sub-areas (with references to surveys related to those areas) include the theory of
incentives for research and development [30,31]; the measurement of innovative inputs
and outputs [32,33]; analysis and measurement of externalities resulting from the research
process [34,35]; the measurement and analysis of productivity growth [36,37]; diffusion of
new technology [38,39]; the economic effects of publicly funded research [40]; and the role
of technological change in endogenous macroeconomic growth [41]. In this section, we
present a selective overview designed to provide entry points into this large literature.

Modern theories of technological change processes [42] can be traced back to the ideas
of Josef Schumpeter (1942), who saw innovation as a hallmark of the modern capitalist
system [43]. Entrepreneurs, attracted by the vision of the temporary market power that a
successful new product or process might provide, keep launching such products [44].

They may enjoy excess profits for some period of time until they are displaced by
subsequent successful innovators, in a continuing process that Schumpeter called “creative
destruction” [43].

Schumpeter distinguishes three steps or stages in the process of bringing new technol-
ogy to market. An invention is the first development of a new scientific or technological
product or process. Inventions can be patented, but many are not. However, most inven-
tions never actually develop into innovations and only happen when a new product or
process is commercialized (i.e., placed on the market). If a company discovers a pre-existing
technological idea that has never been commercialized and commercializes a product or
process based on that idea, it can innovate without inventing anything. The invention
and innovation phases are primarily carried out in private companies through a process
commonly referred to as “research and development” (R&D) [44]. Ultimately, through
corporate or individual adoption, a process called diffusion, successful innovations gradu-
ally become widely available in relevant applications [43]. The cumulative economic or
environmental impact of new technology results from all three of these stages, which we
refer to collectively as the process of technological change.
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Jaffe, Adam B.; Newell, Richard G.; Stavins, R. N analyze the measurement of the
rate and direction of technological change rests fundamentally on the concept of the
transformation function [44].

T(Y,I,t) ≤ 0 (1)

where Y represents a vector of outputs, I represents a vector of inputs, and t is time.
Equation (1) describes a production possibility frontier, that is, a set of combinations of
inputs and outputs that are technically feasible at a point in time. Technological change is
represented by the movement of this frontier that makes it possible over time to use given
o produce output vectors that were not previously feasible.

In most applications, the separability and aggregation assumptions are made, allowing
an economical production technique to be represented by the production function,

Y = f(K,L,E;t) (2)

where Y is now a scalar quantity of the total Metric output (for example, gross domestic
product), and the list of inputs on the right-hand side of the production function can be
made arbitrarily long.

For illustrative purposes, they conceive of output as being made from a single com-
posite of capital goods, K, a single composite of labor inputs, L, and a single composite of
environmental inputs, E (for example, waste assimilation) [44]. Again, technological change
means that the relationship between these inputs and possible output levels changes over
time. Logarithmic differentiation of Equation (2) with respect to time yields

yt = At + βLt lt + βKtkt + βEt et (3)

in which lower case letters represent the percentage growth rates of the corresponding
upper-case variable; the βs represent the corresponding logarithmic partial derivatives
from Equation (2); and the t indicates that all quantities and parameters may change over
time.,(This formulation can be considered a first-order approximation to an arbitrary func-
tional form for Equation (2). Higher-order approximations can also be implemented) [44].

The term At corresponds to “neutral” technological change in the sense that it repre-
sents the rate of growth of output if the growth rates of all inputs were zero. However, the
possibility that the βs can change over time allows for “biased” technological change, that
is, changes over time in the relative productivity of the various inputs [44].

Equations (2) and (3) are most easily interpreted in the case of process innovation,
in which firms figure out more efficient ways to make existing products, allowing output
to grow at a rate faster than inputs are growing. In principle, these equations also apply
to product innovation [44]. Y is a composite or aggregate output measure in which the
distinct outputs of the economy are each weighted by their relative value, as measured by
their market price. Improved products are often sold at higher prices than lower-quality
products, which means that their introduction increases measured output even if the
physical quantities of new products do not exceed those of the old products they replace.
In practice, however, product improvement will be included in measured productivity
only to the extent that the price indices used to convert nominal GDP or other nominal
output measures to real output measures are purged of the effects of product innovation.
In general, official price indices and the corresponding real output measures achieve this
objective only to a limited extent [44].

At first glance, Equation (3) does not account for the source of productivity gains
associated with the neutral concept of technological change, At. However, if all inputs and
outputs are properly weighed, and inputs (including R&D) generate only normal returns
on investment. All endogenous contributions to outputs should be reflected by returns on
inputs, weighted between. There should be no “residual” differences in the growth rates of
inputs and outputs. Thus, observations with generally positive residuals are interpreted as
indicating a source of exogenous technological change [44].

There is now an extensive literature on measuring and interpreting residual productivity.
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The “econometric” method estimates the parameters of Equation (3) from time series
data and derives the magnitude of At as the econometric residual after considering the
estimated impact of all measurable inputs on the output [38,45]. In both approaches,
great attention is paid to the difficulty of adequately measuring the input and output [45].
This problem is particularly problematic when measuring natural capital stocks, which, if
ignored or incorrectly measured, can lead to distortions in productivity residuals [46].

In many cases, it is difficult to distinguish the impact of innovation and diffusion. We
observe improvements in productivity (or other measures of performance). We do not have
the underlying information necessary to separate these improvements into movements at
the production front and those of existing firms at the front.

A related issue often associated with environmental technological change is that
innovation can come from manufacturers or users of industrial equipment. In the former
case, innovation often needs to be embodied in new capital goods, which then need to be
disseminated through the purchase of these goods by groups of users to affect productivity
or environmental performance. In the latter case, innovation can take the form of changing
practices implemented by existing equipment. Alternatively, companies can develop new
devices for their own use, which may or may not then be sold to other companies.

The fact that the sites of activity that generate environmental technological change
can be supplying companies, consuming companies, or both has important implications
for simulating the interaction of technological change and environmental policy [46]. The
manifestation of new technologies in new capital goods creates ambiguity about the role of
technological diffusion in Equations (2) and (3) [44]. One explanation is that these equations
represent “best practice,” what the economy would produce if all innovations to date were
sufficiently diffused. According to this interpretation, innovation will drive technological
change in Equation (3); diffusion problems will arise in the form of firms producing at points
within the production possibilities frontier. Boundary estimation techniques are needed
to measure the extent to which this sub-boundary behavior occurs [45]. Alternatively, it
can be assumed that users of older equipment are making optimal, informed decisions
about when to retire old machines and buy new ones with better technology. In this
formula, the observed frontier movement—measured technological change—includes the
combined effects of the invention, innovation, and diffusion processes. The importance
of technological change to economic growth and development has long been recognized;
finding new knowledge and introducing it into the economic development process becomes
a professional activity. At the same time, technological change can provide the basis for
new industries and the rejuvenation or modernization of older sectors. New products
and services tend to substitute for old ones and also tend to erode markets held by those
producing or supplying under old technological regimes. New processes can give cost,
quality, delivery, and reliability advantages over non-adopters [47].

2.1.2. Financial Performance

At the theoretical level, the aspects related to financial performance are materialized in
a very extensive bibliography, national, international, printed, or electronic. In order to syn-
thesize the main concepts, models of calculation, and approaches to financial performance,
in writing the present work, we took into account some of these benchmarks, considered
relevant, which constituted the theoretical and methodological basis. The study of the
most recent research in the field, published in the specialized journals, has contributed
to the updating of the knowledge stage, providing a starting point for the present work,
identifying possibilities to extend the research carried out, aspects that were not captured
in the previous studies. Bibliographical elements that constituted the theoretical support of
the present work are presented in the bibliography section presented at the end of the paper.

Financial performance is a widely developed topic at all academic levels and in a
specialized practice. The interest in this issue was present in the concerns of the Romanian
and foreign authors, specialists in finance, accounting, financial management, financial
management, financial management, evaluation, general management, and value manage-
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ment. The chosen subject is, therefore, a very complex, versatile, multivalent, inter and
transdisciplinary one.

The concept of performance has its origin in the Latin word “perficiere,“ which means
“to complete a proposed action” [48]. The performance incorporates complex phenomena
and results that characterize an organization in all the actions it performs throughout its
existence [49]. Authors such as Tannenbaum and Shimdt (2009) state that performance
signifies “the ability of an organization or an individual to achieve its goals” [50].

“Performance is the set of elementary logical steps of the action, from intent to re-
sult” [51]. However, we cannot separate the result; namely, the performance achieved, from
the means and activities by which it was achieved, from the objectives set to be achieved
because a result is nothing if it is analyzed on its own. Moreover, “If you can’t measure,
you can’t control it. If you can’t control, you can’t manage. If you can’t manage, you can’t
improve, and you can’t be performing” [52].

2.2. Data and Methodology

In order to quantify the financial performance of the decision to re-engineer/modernize
the group at the level of the analyzed company, the cost-benefit analysis (CBA) was used.
It represents an economic-mathematical tool intended to facilitate the making of financing
decisions and implicitly the allocation of economic resources currently, in the hope of
obtaining future economic benefits, in the context of the uncertainties associated with a
long time horizon.

The stages of carrying out the cost-benefit analysis method are closely related to the
legislative framework at the European and national levels. The regulatory framework of
the cost-benefit analysis method means:

(1) Legal documents issued at the level of the European Union and any other type of
document issued by an institution of the European Union, with mandatory provisions
for the Member States;

(2) The legal documents issued by the Romanian Parliament and the Romanian Govern-
ment, which impose mandatory requirements regarding the field of electricity at the
national level.

The cost-benefit analysis method is an analytical tool used to estimate, from the point
of view of benefits and costs, the financial impact due to the implementation of certain
projects. In the present case, a refurbishment/modernization project of an energy group
within the company is presented.

From the point of view of the particularities of the cost-benefit analysis method, it
differs from a simple financial evaluation because all gains and losses are taken into account.

The general methodological framework of the research carried out is based on the
revision of the literature specific to the research problem that allowed the clarification of
some aspects regarding the key concepts of the work.

Very important sources of information in bibliographic documentation were repre-
sented by the current scientific papers published in national and international specialized
journals and by the studies carried out at the level of the energetic society.

Combining qualitative and quantitative methods in research involves a triangulation
process that minimizes the specific inconveniences of each research method, helping the
researcher to obtain the desired information through several ways [53].

The main arguments that formed the basis for choosing the research topic were:

(a) Concern for the development of previously approached research ideas;
(b) The concern to carry out inter- and transdisciplinary research (finance and manage-

ment) that offers new theoretical and practical perspectives;
(c) The concern to make contributions on three levels: scientific, by assessing the state

of knowledge in the field; methodologically, by applying its own methodologies
for evaluating the effects of financing the modernization of the energetic group on
the financial performance and practical, so that the research can serve as a guide to
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decision-makers concerned with increasing the performance of a company through
refurbishment decisions.

Regarding the working instruments for data collection and interpretation, the most
commonly used research method was the comparative method used both in the approach of
theoretical aspects and during the empirical research carried out. In addition, longitudinal
methods were used both by presenting the evolution in time of the concepts debated in the
work, as well as by the evolution in time of the performance indicators, and at the end of
the work, it was applied to the method of observation by drawing partial conclusions.

The financial analysis of the project is carried out on the outline of the energy block
by the cost-benefit method, taking into account the updating technique. The methodology
used in the development of the financial analysis is that of “discounted net cash flow.” Thus,
only cash flows will be taken into account, each flow is recorded in the year in which it is
generated; non-monetary flows, such as depreciation and provisions, will not be included
in the calculation of financial performance indicators.

The analysis is carried out from the point of view of the beneficiary (owner) of the
project, with the main objective of determining the profitability of the investment by
calculating the financial performance indicators. The financial analysis is carried out from
the point of view of the own capital invested in the project.

The financial analysis includes the following stages:

(1) Determination of the Flow of Income and Expenses during the analysis period;
(2) Determination of the Financial Flow of the Business (Financial Flow of the capital)

during the analysis period
(3) Calculation of efficiency indicators:
– Updated Net Financial Value related to equity (VNAF/K); expresses the updated

cumulative surplus of the financial flow during the analysis period; represents the
difference between the total updated Revenues and the total updated Expenses; shows
the ability of net income to support the recovery of the invested equity;

– Internal Rate of Return on equity (RIR/K); measures the project’s ability to ensure an
adequate return on the invested capital;

– Benefit/cost ratio (B/C).
– The duration of recovery of the invested equity.

The financial flow of their own capital shows the investor the degree of profitability
that his investment entails and gives him an image of the opportunity of investing in the
present project compared with another use of his own funds (bank deposits, purchase
of shares, other capital investments). The financial flow of equity shows the financing
institution (bank) how the project beneficiary pays its financial obligations (interest payment
and loan repayment) without jeopardizing the operational activity of the investment
objective. The efficiency indicators mentioned above are calculated taking into account all
sources of financing the project and the beneficiary’s financial obligations.

As a principle of financial analysis, sources of financing are considered at the time
when they are actually paid (e.g., in the case of a loan, at the time of repayment).

The project is considered profitable for positive VNAF/K and RIRF/K higher than the
calculated discount rate.

Energy premises of the analysis.
The technical-economic analysis is carried out on the basis of the estimated technical

performances for the prospective operation of the energy block after the completion of the
works foreseen for the period 2015–2020.

The technical data of the energy block estimated to be obtained after the completion of
the rehabilitation and modernization works are presented in Table 2.
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Table 2. The technical data of the energy block estimated to be obtained after the completion of the
rehabilitation and modernization works.

Technical Data—Energy Block U.M.
Performance after

Rehabilitation
(Years 2021–2034)

Maximum available power in operation MW 330

Average power during operation MW 264.3

Annual duration of operation h/year 7000

Power availability % 80.09%

Availability of time % 79.91%

The electrical energy produced MWh/year 1,850,000

Electricity delivered MWh/year 1,702,925

Own electricity consumption MWh/year 147,075

Specific gross fuel consumption (annual average) gcc/kWh 330

Annual fuel consumption, of which: tcc/year 610,500

Lignite

tcc/year 609,919

tone/year 1,185,954

% 99.90

Natural gas

tcc/year 350.36

thousands mc/year 300

% 0.06

Fuel oil

tcc/year 230.58

tone/year 173.55

% 0.04

Gross electrical efficiency % 37.22

Net electrical efficiency % 34.26

CO2 emissions tCO2 1,837,830

Average specific emission tCO2/MWh 0.993

2.3. Economic Premises of the Analysis

The financial analysis is carried out on the basis of the following premises:

– The analysis is carried out in RON on the outline of the energy block;
– The period of the analysis is 21 years, of which the duration of commercial exploitation

is 15 years;
– The discount rate taken into account in the present analysis is 5%;
– The total investment value, in prices valid on 31 December 2017.

Total investment value (with VAT and credit cost), 768,734.98 thousand RON.
Total investment value (without VAT and with credit cost), 650,053.33 thousand RON.
Total investment value (without VAT and without credit cost), 620,000 thousand RON.
The breakdown of the rehabilitation and modernization investment (without VAT) is

presented in Tables 3 and 4.
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Table 3. The installment of the investment without VAT but with credit cost.

Years Value—Thousands of RON

2015 15,303.56

2016 15,811.12

2017 62,538.25

2018 170,000.00

2019 236,000.00

2020 150,400.40

TOTAL 650,053.33

Table 4. The installment of the investment without VAT and without credit cost.

Years Value—Thousands of RON

2015 15,303.56

2016 15,811.12

2017 62,538.25

2018 162,985.00

2019 223,365.00

2020 139,997.07

TOTAL 620,000.00

The investment value related to IDG is 180,000 thousand RON. The breakdown by
year of the IDG-related investment is presented in Table 5.

Table 5. The breakdown by year of the IDG related.

Years Value—Thousands of RON

2018 5000

2019 114,000

2020 58,500

2021 0

2022 2500

TOTAL 180,000

The profit tax considered for the evaluation of the net profit is 10%, according to the
latest legislative amendments in force (OG No. 79/2017 for the amendment and completion
of Law no. 227/2015 on the Fiscal Code).

The evolution of prices
The prices taken into account in the financial analysis were communicated by the

beneficiary and have the following values for the analyzed period:

– The price of lignite—50 ron/ton, constant value throughout the analyzed period;
– The price of natural gas (at PCi)—started with a value of 1770 RON/1000 m3 in 2020

and reached a value of 2012 RON/1000 m3 in 2035.
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The evolution of the price of natural gas is also presented in Figure 1.
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Figure 1. The evolution of the price of natural gas.

The price of heavy fuel oil—started with a value of 1550 RON/1000 m3 in 2020 and
reached a value of 1775 RON/1000 m3 in 2035.

The evolution of the heavy fuel oil price is also presented in Figure 2.
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Figure 2. The evolution of the fuel price.

The selling price of electricity—started with a value of 200 RON/MWh in 2020 and
reached a value of 232.2 RON/MWh in 2035.

The evolution of the electricity price is also presented in the Figure 3.
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Figure 3. The evolution of the electricity price.

The price of electricity purchased from NES—started with a value of 282 RON/MWh
in 2020 and reached a value of 324.2 RON/MWh in 2035.

The evolution of the price of electricity purchased from NES is also presented in
Figure 4.
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Figure 4. The evolution of the price of electricity purchased from NES.

The price of CO2 emission certificates started with a value of 42.3 RON/t in 2020
and reached a value of 87.9 RON/t in 2035. The evolution of the price of CO2 emission
certificates is also presented in Figure 5.

The price of limestone—started with a value of 127.7 RON/t in 2020 and reached a
value of 136.8 RON/t in 2035.

In order to establish the financial performance of the refurbishment/modernization
decision for an energy group based on the cost-benefit analysis, the expenditure flows over
the analysis time period were also determined. As a result, in the evolution of the prices
taken into account for the quantification of expenses (Figures 1–5), it was predicted that
they would register a constant linear increase. This forecast was made because the financial
investment decision for the rehabilitation/modernization of the power group based on the
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cost-benefit analysis targets the financial forecasts for both cash inflows and cash outflows,
which are affected by the time factor in the opposite direction.
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The evolution of the limestone price is also presented in Figure 6.
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Figure 6. The evolution of the limestone price.

Salary cost—the information related to the salary expense (ron/person/month) was
made available by the beneficiary. It started with a value of 5637 ron/person/month in
2020 and reached a value of 6480 ron/person/year in 2035.

The salary evolution is also presented in the Figure 7.
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Figure 7. The salary evolution.

Annual income
The annual revenues obtained from the exploitation activity of the energy block are

made up of the following:

– Revenues from the sale of delivered electricity—determined on the basis of the annual
quantities of delivered electricity and its sale prices

– Income from system services—evaluated based on the exploitation activity of the
beneficiary

The annual operating expenses of the energy block include the following elements:

1. Variable expenses:

– Technological fuel (lignite, fuel oil, natural gas);
– Electricity from NES;
– Technological water;
– CO2 certificates;
– Limestone.

2. Fixed expenses:

– Wages and similar;
– Repairs and maintenance;
– Non-technological fuel;
– Environmental fund;
– Other expenses.

3. Depreciation of new investments:

– Depreciation of the rehabilitation and modernization investment of block no. 5;
– Amortization of IDG.

3. Results
3.1. The Flow of Income and Expenses

The flow of Income and Expenses, on the basis of which the Gross Operating Profit
and the Net Profit for the exercise are determined year by year, was determined based on
the following calculation elements:

– Annual revenue;
– Annual operating expenses;
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– Depreciation;
– Financial expenses related to the loan contracted to finance the rehabilitation and

modernization investment of the energy block.

The evolution of gross operating profit has the following evolution during the analyzed
period (Figure 8).
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From the graph presented, it can be seen that a positive result (profit) is obtained
from the operational activity throughout the analysis period; the revenues from the sale of
electricity and the activity of technological system services fully cover the annual operating
expenses and lead to profit.

As can be seen on the graph, the gross profit expected to be recorded throughout the
analysis period, as a result of the financial decision to re-engineer/modernize the energy
group at the level of the analyzed company, is a positive one, which means that the income
from the sale of energy electricity is higher than the total annual expenses generated by this
activity. The evolution of gross profit over the analyzed period is not linear or exponential
because the time factor generates additional costs, which implies an increase in operating
expenses and implicitly a decrease in gross profit over time, even if this indicator continues
to register positive values.

The evolution of the net profit during the analyzed period has the following evolution
(Figure 9).

From the graph presented, it can be seen that during the execution period of the
investment works, a negative result is obtained generated by the financial expenses that
are paid during this period (interest and bank charges). After the commissioning of the
rehabilitated and modernized energy block, the revenues from the sale of electricity and
from the activity of technological system services fully cover both operating expenses and
financial expenses (interest and commissions) and lead to profit.
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3.2. Financial Flow of the Business (Financial Flow of Capital)

In calculating the financial flow of the business, the financing sources of the investment
are taken into account (bank credit and the beneficiary’s own sources). The flow was
determined based on the following elements:

– Net income
– Depreciation
– Financial expenses paid during the execution period (interest and bank charges)
– Loan repayment
– Own sources for the payment of financial expenses during the execution period
– Own sources for the rehabilitation and modernization investment of block no. 5
– Own sources for the investment regarding IDG

The evolution of the financial flow of the business during the analysis period is
presented in Figure 10.

Sustainability 2022, 14, x FOR PEER REVIEW 21 of 25 
 

 

 
Figure 10. The evolution of the financial flow of the business. 

The financial flow of the Business is positive during the period of operation of the 
rehabilitated and modernized energy block. 

The cumulative financial flow of the Business is positive starting from 2030 (the tenth 
year of operation), which means that the recovery of the equity invested in this project 
takes place after approx. nine years from the implementation of the investment objective. 

3.3. Results of the Financial Analysis 
Based on the financial flow of the business, the following results were obtained (Table 

6). 

Table 6. Results of the financial analysis. 

Financial Performance Indicators Value 
Updated Net Financial Value of Capital 

(UNFV/K)  
13,262 thousands lei 

Internal Rate of Financial Return on Capital 
(IRFN/K)  

5.35% 

Cost Benefit Report 
(B/C-K) 1.069 

The duration of recovery of the invested equity 
(DR-K) 

9 years and 8 months 
from PIF 

The indicators obtained highlight the profitability of the investment project under 
the conditions of financing the investment from bank credit and the beneficiary’s own 
sources(UNFV/K > 0, IRFN/K higher than the calculated discount rate and the report B/C 
> 1). 

The results of the research confirm the hypothesis that the decision to implement the 
organizational change at the level of the company has a significant contribution to the 
efficiency of the activity, as can be seen from the evolution of the net result. 

The research results are presented in the paper through the appropriate rates of 
return, namely: Updated Net Financial Value of Capital (VNAF/K), Internal Rate of 
Financial Return on Capital (RIRF/K), Benefit Costs Ratio (B/C-K), Recovery period of 
invested equity (DR-K). 

Figure 10. The evolution of the financial flow of the business.



Sustainability 2022, 14, 13932 21 of 25

The financial flow of the Business is positive during the period of operation of the
rehabilitated and modernized energy block.

The cumulative financial flow of the Business is positive starting from 2030 (the tenth
year of operation), which means that the recovery of the equity invested in this project
takes place after approx. nine years from the implementation of the investment objective.

3.3. Results of the Financial Analysis

Based on the financial flow of the business, the following results were obtained
(Table 6).

Table 6. Results of the financial analysis.

Financial Performance Indicators Value

Updated Net Financial Value of Capital
(UNFV/K) 13,262 thousands lei

Internal Rate of Financial Return on Capital
(IRFN/K) 5.35%

Cost Benefit Report
(B/C-K) 1.069

The duration of recovery of the invested equity
(DR-K) 9 years and 8 months from PIF

The indicators obtained highlight the profitability of the investment project under
the conditions of financing the investment from bank credit and the beneficiary’s own
sources(UNFV/K > 0, IRFN/K higher than the calculated discount rate and the report
B/C > 1).

The results of the research confirm the hypothesis that the decision to implement the
organizational change at the level of the company has a significant contribution to the
efficiency of the activity, as can be seen from the evolution of the net result.

The research results are presented in the paper through the appropriate rates of return,
namely: Updated Net Financial Value of Capital (VNAF/K), Internal Rate of Financial
Return on Capital (RIRF/K), Benefit Costs Ratio (B/C-K), Recovery period of invested
equity (DR-K).

4. Discussion

The objectives pursued in this article were: reviewing the literature on performance,
performance management, and performance measurement indicators; highlighting the
progress made in terms of financial performance as a result of the decisions taken by
the organization. Another objective relates to the substantiation of indicators on the
measurement of the overall performance of the company. Starting from the quantitative
and qualitative analysis of the indicators, there were indicators that evaluate aspects such
as annual incomes and expenses of the entity under the impact of adopting the decision
to modernize an energy group, as well as the cash flow under the same decision-making
conditions. The importance of financial indicators within the entity is already known, and
if non-financial indicators are taken into account, the level of performance of an entity
is obtained.

The pointing out of the directions of research development on the line of financial
performance was doubled by highlighting the role of measurement and evaluation in
management. From this perspective, it has been shown that the correct measurement of per-
formance ensures the achievement of objectives, facilitates the management of changes, and
allows the adoption of long-term perspectives and the adequacy of organizational behavior.

After studying the specialized literature, financial performance was identified as the
most common modality used both by managers and analysts, but also by investors in
determining the financial stability of the company and the efficiency with which assets are
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used to generate income in a certain period. Often, financial statements—the balance sheet,
the statement of income and expenses, and the statement of cash flows are used to measure
the financial performance of an entity. Moreover, based on the financial analysis, the set
of indicators and the financial statements of the presented company were evaluated to
determine the past and current financial performance, but also the design of the future one.

It follows from the study carried out that it is important to calculate a system of
indicators that can express the financial position of an entity at a given time. It is noted
that the financial performance of an entity is important when the entity applies for credit,
but it is also important from the point of view of the banking company that has to give
those loans.

In Romania, the studies carried out on this research topic are in their infancy be-
cause the amounts allocated for refurbishment were insufficient. Thus, the analysis of the
performance of investment expenses for the development of coal-fired energy-producing
companies was not the subject of previous research. This study is justified considering
the need to increase the financial performance of the main coal-fired energy producer in
Romania in the context of increasing competitiveness between coal-fired energy producers
and those from renewable sources. In the future, energy producers will be analyzed as
part of other studies in order to contribute to the efficiency of energy production and the
reduction of their pollution capacity.

It follows from the study carried out that it is important to calculate a system of
indicators that can express the financial position of an entity at a given time. It is noted
that the financial performance of an entity is important when the entity applies for credit,
but it is also important from the point of view of the banking company that has to give
those loans.

The present research can be continued in order to present the negative repercussions
generated by not adopting the decision to modernize/renovate the energy group, taking
into consideration that the company Complexul Energetic Oltenia is the main producer of
coal-based electricity in Romania. Non-investment decisions at the level of society generate
negative effects regarding the measures undertaken by Romania, as an EU member state,
in the field of energy.

Another direction in which this work can be continued is that of analyzing the prof-
itability of the group’s refurbishment/modernization decision, taking into account exter-
nal sources, which generate interest and other additional costs, and not the company’s
own sources.

This study is necessary in the adoption of the refurbishment/modernization decision
because, at the moment, like any investment decision, it requires the allocation of some
financial resources. For this reason, if positive values were not recorded in the results of the
analysis, then the decision to upgrade would not have been adopted at the company level.

The limits of the research derive from the limits imposed by the strategy at the national
level in the field of energy, Romania being involved in the European process of integration
of energy markets in the context of achieving the Single Day-Ahead Coupling of electricity
markets (SDAC, Single Day-Ahead Coupling) and the Single Intra-Day Coupling of elec-
tricity markets (SIDC), involving the related contractual framework (energy.ec.europa.eu).
To these limits can be added the limitations of financial resources for carrying out new
investments or those for refurbishment/modernization (as is the performance analysis in
this article), the limits imposed by environmental legislation, or the limits imposed by the
increase in costs for restoring the environment affected by mining activity.

5. Conclusions

It is clear, as a general conclusion, that the system of indicators calculated must be
analyzed and interpreted as a correlated system that each expresses a position of the entity.
The study shows that there are an important number of indicators that lead, in the end, to a
conclusion about the financial performance of the entity subjected to study through the
managerial decision to rehabilitate an energy group.
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By presenting the results obtained in this work, but also by highlighting at the same
time their own contributions, it was pursued, in turn, the degree of achievement of the goal
and objectives initially set and also the contribution to a better understanding of the field.

The starting point in determining the dimensions of financial performance was the
acceptance of the financial result as its size. In the transdisciplinary approach, profit can be
considered the embodiment of the financial performance of an entity. In these conditions,
the appreciation of the financial result represents the first stage in the process of assessing
financial performance.

Cash flow, another dimension of financial performance, provides relevant information
on the sources of origin and use of the entity’s financial capital. Cash flow indicators allow
the assessment of the enterprise’s ability to generate future cash flows within the entity’s
activity. Because cash flow provides investors with information complementary to the
result, its indicators are good estimators of financial performance. At the same time, it can
be mentioned that cash flow has a significant utility not only for investors who are trying
to secure their future dividend income but also for managers who invest time and energy
in planning processes, processes that have the effect of increasing the financial performance
of the entity.

The fact that cash flow provides investors with information complementary to the
result, its indicators are good estimators of financial performance. At the same time, it can
be mentioned that cash flow has a significant utility not only for investors who are trying
to secure their future dividend income but also for managers who invest time and energy
in planning processes, processes that have the effect of increasing the financial performance
of the entity.

Performance and value creation are the cornerstones of an entity which, managed
within a management system, are of vital importance for the economic health of all entities.
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