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Chapter 12
Human Resource Management to Improve
the Quality of Energy Efficiency
of the Enterprise

Mir Sayed Shah Danish and Emerson Guzzi Zuan Esteves

Keywords Human resources · Renewable energy sources · Technological
innovations · Nuclear energy

12.1 Introduction

In addition to organizing training and professional development, the main tasks of
forming energy-efficient human resources include creating management teams
aimed at motivating employees to save energy, and introducing them to the corpo-
rate culture of lean energy consumption.

When studying energy efficiency issues, the term energy-efficient human capital
is used, the concept of which includes a set of professional and managerial compe-
tencies in the field of energy efficiency management, which makes it possible to
increase the competitiveness of an enterprise to the level of the best global usage
guidelines.

The implementation of the proposed approach is possible only when forming
individual areas of responsibility in the field of energy conservation management,
improving the internal culture of energy conservation and involving participants in
the process in an open dialogue. Responsibility should be based primarily on
indicators of the energy efficiency of human capital. Efficiency assessment should
be carried out by managers of energy services using simple and understandable
methods, based on publicly available management information material. If neces-
sary, a more detailed analysis is possible by means of narrowly focused surveys,
organizing open discussions, and building an organizational profile.
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The existing energy efficiency management strategy at the enterprise, aimed at
unlocking the innovative potential of employees and improving the culture of energy
consumption, is acceptable (Fang et al., 2021; Kayacık et al., 2022; Eti et al., 2022;
Dinçer et al., 2023). However, to improve the chosen direction, it is necessary to
provide additional incentives and develop mechanisms to support the energy effi-
ciency management system by implementing the principles of human resource
management and creating a favorable internal environment that promotes changes
and improves the energy consumption culture.

The human capital planning process is the initial stage of the chosen strategy and
includes an analysis of the external environment (studying the labor market, mon-
itoring job seekers ‘requests) in order to form the company’s personnel policy and
then develop a personnel management strategy. The inclusion of the basic principles
of energy efficiency in the competence model of job seekers for employment will
promote the idea of implementing energy saving principles by means of personnel
policy. The list of competencies should include basic knowledge and skills in the
field of rational use, starting from every day and everyday actions of employees,
ending with professional competencies necessary for the implementation of techni-
cal tasks of energy saving (Martínez et al., 2022; Sun et al., 2022; Kafka et al., 2022;
Mukhtarov et al., 2022).

12.2 Literature Review

The next process of human capital development is mainly aimed at improving the
level of competencies of employees through the organization of professional train-
ing. To increase the efficiency of the process, it is necessary to stimulate educational
activities by means of investment, motivate staff to learn, and apply modern teaching
methods, including using digitalization tools (Denisova et al., 2019; Nyangarika
et al., 2019a, 2019b; Huang et al., 2021a; Huang et al., 2021b; Mikhaylov, 2018,
2022a; 2022b; Mikhaylov et al., 2019; Conteh et al., 2021; Sediqi et al., 2022; Khan
et al., 2021; Bhuiyan et al., 2022a; Liu et al., 2021a, 2021b; Daniali et al., 2021;
Moiseev et al., 2023; An et al., 2022).

The implementation of training programs can be implemented with the partici-
pation of internal training units or transferred to specialized organizations, including
various universities. A significant potential in the development of the field of study is
associated with the creation of cooperation between our own training centers and
scientific organizations, since in this case a synergy effect is formed between
practical and theoretical knowledge (Bhuiyan et al., 2021; Dong et al., 2021,
Mikhaylov, 2021b; Barykin et al., 2022b; Liu et al., 2022a, 2022b; Bhuiyan et al.,
2022b; Danish et al., 2022a, 2022b; Saqib et al., 2021; Mukhametov et al., 2021,
Candila et al., 2021; Mikhaylov & Grilli, 2022; Li et al. 2022a, 2022b, 2022c).

Training methods should be based on the category of the target audience and the
tasks assigned to the training organizers, and can vary from traditional academic
lectures to business trainings, practical seminars, as well as using modern training



tools—electronic courses, computer modeling (Khan et al., 2022; Dinçer et al.,
2022b, 2022d; Badr et al., 2022; Barykin et al., 2022a; Mehta et al., 2022; Kalinina
et al., 2022; Shaikh et al., 2022; Mikhaylov et al., 2023; Nyangarika et al., 2022;
Mikhaylov et al., 2022).
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The scope and content of educational programs should be divided into categories
of employees, which will ensure that the necessary knowledge in the field of energy
conservation is obtained for a specific target group (Mikhaylov et al., 2022c;
Mikhaylov, 2021a; Varyash et al., 2020; Zhao et al., 2021; An & Mikhaylov,
2020; Alwaelya et al., 2021; Yumashev & Mikhaylov, 2020; Yumashev et al.,
2020; Mutalimov et al., 2021; An & Mikhaylov, 2021).

For example, non-production staff, which includes office workers, should know
the modes of electric lighting, be able to effectively use household and office
equipment, and also understand the basic principles of economy (Xu et al., 2022;
Bhuiyan et al., 2022; Kou et al., 2022; Ermiş & Güven, 2022). The second category
includes workers of production divisions, whose knowledge should include the
modes of energy-efficient operation of technological equipment, key performance
indicators of the site/division, opportunities and reserves of equipment for saving
(Nie et al., 2020; Dayong et al., 2020; Mikhaylov et al., 2018; Nyangarika et al.,
2018; Danish et al., 2020; Danish et al., 2021; An et al., 2021; Uyeh et al., 2021;
Tamashiro et al., 2021; Tamashiro et al., 2023; Shaikh et al., 2021).

Technical specialists of production units belonging to the third category are
required to know energy-efficient design solutions for developing new projects,
the principles of forming key energy efficiency indicators, the possibility of using
alternative (renewable) energy sources in metallurgy, and, of course, the basic
principles of rationing. The latter category includes managers of various levels
who deal with issues related to improving the energy efficiency of the departments
entrusted to them and the enterprise as a whole (An et al., 2019a, 2019b; Mikhaylov
& Tarakanov, 2020; An et al., 2020a, 2020b, 2020c; Moiseev et al., 2020; Moiseev
et al., 2021; Gura et al., 2022; Dooyum et al., 2020; Mikhaylov, 2020a; Mikhaylov,
2020b; Mikhaylov, 2020c).

12.3 Human Resource Management to Improve the Quality
of Energy Efficiency

The process of preserving human capital is aimed at retaining promising and highly
competent employees who are able to show high performance in implementing the
chosen strategy, are the driving force behind implementing changes and accumulate
positive experience in managing energy efficiency.

It is obvious that in order to encourage and involve employees in energy saving
processes, it is necessary to create responsibility centers, and in addition to collective
responsibility (teams, sections, workshops), individual responsibility should be



formed. In this case, we mean determining the key energy efficiency indicators of an
individual employee.
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At the level of technical personnel, energy efficiency indicators are interrelated
with the specifics of technological processes, so determining the energy saving
potential is based on identifying the main processes and sources of costs. The search
for these energy consumption objects is based on the available technical documen-
tation and the results of energy surveys. The formation of a list of employees for
setting performance indicators should be carried out using the principles of trans-
parency, and the potential for energy saving is tied to the human factor.

At the level of management personnel, the effectiveness of teamwork should be
considered. The list of indicators of managerial energy efficiency includes
implemented projects to optimize management mechanisms and organizational
structures. At the same time, the quality and effectiveness of teamwork is affected
by the presence of stable communications between individual performers.

It can be assumed that after the implementation of the proposed key performance
indicators, employees will be motivated to improve energy efficiency, and the
presence of individual responsibility will encourage them to improve the culture of
energy-efficient production.

Another area of energy efficiency management is the introduction of a system for
continuously improving the energy consumption culture at a metallurgical enter-
prise. This tool is based on the principles of implementing a lean production system,
but the main losses here are all possible losses of energy resources (technological
deviations, transmission losses, irrational use, etc.) (Dong et al., 2022; Dinçer et al.,
2022a, 2022b 2022c; Zhang et al., 2022; Yüksel & Dinçer, 2022). The main
philosophy of the system is to involve the maximum number of employees in the
energy saving process through training in energy efficiency tools, creating teams to
implement changes, implementation of these changes on a specific site and subse-
quent replication in all structural divisions of the enterprise without exception. To
increase the level of engagement and maximize the effectiveness of team members, it
is necessary to apply measures of material and non-material incentives. The share of
the received economic effect from the implemented changes can serve as a source of
incentive funds. Of course, it is equally important to inform employees about the
number and quality of implemented projects and their significance for the develop-
ment of energy efficiency of the enterprise.

Building an organization’s energy profile. Recommendations for building an
improved energy profile of an organization may include a priority analysis of the
accumulated energy-efficient human capital as part of staff motivation, or even as
part of a separate section of the profile that will consider the effectiveness of training
personnel at all levels, progress in developing competencies during mandatory
certifications, and experience in promoting and applying energy-efficient technolo-
gies (Carayannis et al., 2022; Li et al. 2022a, 2022b, 2022c; Yüksel et al., 2022;
Mikhaylov et al., 2022a).

A promising area of implementation of the energy efficiency management pro-
cess is the formation of energy-efficient human resources as a source of innovative
ideas and the main driving force in improving energy efficiency.



12 Human Resource Management to Improve the Quality of Energy Efficiency. . . 145

The paper reflects the main actions for planning, developing and preserving
human resources, which contribute to improving the effectiveness of training pro-
cesses, as well as motivate employees to use energy-efficient ways of working.

The introduction of key personnel energy efficiency indicators will reflect the
effectiveness of the company’s investments in personnel training and form profes-
sional competencies in the field of energy conservation. The paper offers a set of key
indicators, an algorithm for their development and implementation, as well as a
range of expected results of implementing these indicators (Eti et al., 2023; Li et al.
2022a, 2022b, 2022c; Haiyun et al., 2021; Yuan et al., 2021).

12.4 Conclusion

The system of continuous improvement of the energy consumption culture proposed
for implementation will significantly increase the interest and involve the personnel
of the metallurgical enterprise in the process of saving.

The issues of improving energy efficiency and creating an effective management
mechanism are typical for all industrial enterprises, especially metallurgical ones,
since they are the ones that are distinguished by high rates of energy resource
consumption in the global economy. The global energy crisis of the late 70 s of
the last century served as an impetus for the creation of a systematic approach to
energy conservation issues. The fundamental document that dictates the basic
principles of the management system is an international standard that is applicable
for most countries and is relevant, including for Russia.

Metallurgical production is rightfully considered one of the most energy—inten-
sive industries, which, according to research conducted by the International Energy
Agency, has an energy saving potential of about 35–40%. The most promising ones
in terms of reducing consumption are electric steelmaking shops, whose share in the
total balance of the enterprise reaches 30%.

Based on the results of the theoretical study, three approaches to the implemen-
tation of the energy efficiency management process at the enterprise are identified:
technocratic, systemic and innovative. All these approaches have a certain set of
advantages and are based on the use of production and technical resources and the
intellectual potential of employees. These tools form the basis of planning, con-
sumption, and performance monitoring management processes.
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