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Abstract 

    One of the main pillars of the modern industry is the uninterrupted supply of 

energy with a reasonable price. The energy production is based mostly on non-

renewable energy resources that are getting more expensive progressively. This 

increase in energy cost consequently leads the companies to a more expensive 

production of goods. Therefore it has been established that energy efficiency is not 

only very important for the environment but also for the sustainable production in 

the manufacturing companies. Effective energy management plays an important role 

in the necessary increase of energy efficiency in industry. Next to the expansion of 

regenerative energies, it establishes a further pillar at closing the energy supply gap 

resulting from the energy transition. This paper presents the current energy situation 

in Germany and its impact on the German industry. Furthermore this paper presents 

a methodology which can be used by organizations to systematically implement 

energy management system. Eventually the paper provides a model that illustrates 

the realization of a PDCA cycle which is necessary for energy management in the 

organization.  
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Introduction 

     The energy costs in Germany are high in international comparison. For 

instance, already at an inner-European comparison, the electricity prices for German 

industry are around 14% higher than the other European countries [1]. The reason is 
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especially a high tax component known as Renewable Energy Act (German: 

Erneuerbare-EnergienGesetz, EEG). Through the planned expansion of regenerative 

energies, a further increase of energy costs is predicted [2]. This is straining the 

manufacturing companies enormously. Because of a share in energy imports of about 

72%, the German national economy is additionally exposed to staggering prices at 

global market and a supply risk [2]. The competitive advantage and the strength of 

German industry are the products with high quality standards. As labor is very 

expensive in Germany, this competitive advantage is achieved through a high degree 

of automation in the German industry. Therefore an undisturbed supply of energy is 

absolutely necessary for the German industry in order to stay competitive in the 

world market [3]. Hence energy is seen as a critical factor for the economic 

competitiveness [4] with 33%, the industry has the highest share in the total energy 

consumption [1]. In terms of electric energy consumption this share lies at 44% [5]. 

Beside politics, which is responsible for the attractiveness of the market location 

Germany, consequently the industrial itself must become active to stay attractive in 

the market. Energy management provides the industry a possibility to overcome 

these challenges and become energy efficient. 

Current situation A wide range of different methods and measures are known 

in energy management but hardly systematized. However, the energy management 

in industrial companies is not purely a technical task, rather an interface function [6]. 

Usually the cross-sectional tasks in the areas of business administration, law and 

technology among others have to be processed alongside the steps of operational 

energy flow as shown in figure 1. Thereby, an increasing complexity is detectable. 

For example; even the concise energy law in Germany encompasses around 3000 

paragraphs [7]. An appropriate organizational orientation of the company is 

necessary to achieve the objectives of energy management. Here the state of the art 

norms and standards provide assistance and guidelines to tackle this complex 

challenge. 

Definition 

 Altogether there exists a wide range of definitions in academic literature 

concerning the energy management system for companies [8]. That is why a 

structured and summarized definition is proposed as follows:  

Energy management is the targeted deployment of methods and measures for 

energy –related tasks, thereby implementing a continual energy efficiency 

improvement approach in companies while keeping the costs and uninterrupted 

energy supply in consideration. 
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 An Energy management system comprises of  

1. definition,  

2. implementation 

 3. and controlling 

 of measures regarding energy-relevant issues. Here, the approach is 

 1. transparent,  

2. systematic 

 3. and continuous. 

 goal is to guarantee the energy supply under the following economic and 

ecologic aspects: 

1. adequate,  

2.  efficient  

3.  and sustainable. 

2. Norms and standards 

 Energy management can be operated on the basis of standards and guidelines 

at different depths. It varies from individual, ad hoc implemented energy efficiency 

measures to certified energy management system. An energy management system is 

a systematic and continuous approach for sustainable energy improvements. 

However before implementing an energy management system in a company, a 

German Norm DIN EN 16247-1:2012 that provides guidelines to audit the company 

can be used to prepare for the internationally known energy management standard 

ISO 50001. 

 2.1. Energy audit Energy audit is based on the norm DIN EN 16247-1:2012. It 

is considered as a fundamental step for companies that want to increase their energy 

efficiency and reduce energy consumption. It is a systematic approach for inspection 

and analysis of energy consumption of a plant, a building, a system or an organization 

with the goal of identifying energy flows and the potential for energy efficiency 

improvements. The energy audit process, i.e. the process of actual audits must meet 

essential criteria suggested in the norm. It includes the individual steps . 

Energy management norm 

DIN EN ISO 50001:2011 defines energy management system as the sum of 

totally integrated or interacting elements leading to the introduction of an energy 

policy and strategic energy goals, as well as processes and procedures to achieve 

these strategic objectives. It thus creates the conditions for the full application of 

methods and measures of energy management. Design and structure correspond to 

the previously introduced management systems ISO 9001 for quality management 
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systems and ISO 14001 for environmental management systems. Thus, integration 

into existing management systems is possible. Here, the Deming cycle serves with 

the elements Plan, Do, Check and Act (PDCA) as a basis, which forces a continuous 

improvement program. Once the energy management system is fully implemented 

in a company, it is possible to get the company ISO 50001 certificate. This certificate 

brings next to the optimized energy efficiency additional benefits. Such as a simple 

proof of being environmental friendly so an improved brand image. Furthermore 

companies can get tax reliefs in Germany if they are ISO 50001 certified. The norm 

gives a list of criteria which a company must fulfill in order to get the certificate but 

the norm does not provide any guidelines or strategy to implement all these criteria 

in the company. 

Conclusion 

 Energy management is both for the companies and for society as a whole, of 

great and ever increasing importance. Its core objectives are supply security, 

economic efficiency and environmental protection. For individual companies, there 

exist different reasons to apply energy management practices, to implement related 

measures and to establish an energy management system. Nevertheless there are a 

lot of barriers such as employee awareness, behavior and motivation, know-how and 

financial resources that hinder companies from implementing an energy management 

system and execute measures to increase energy efficiency. A variety of energy 

management methods are known in the literature. With the specific use of these 

methods existing barriers can generally be overcome. However, for a sustainable and 

continuous improvement a structured and systematic approach is required. Although 

standards and guidelines provide an appropriate guidance for energy management, 

still these do not offer any structure or method to implement them in companies. It 

is shown in this paper that the multi-stage-model provides an approach for the 

gradual introduction of an energy management system where different starting and 

ending points can be considered. Through the organization structure, proposed in this 

paper, a Plan-Do-Check-Act cycle for a sustainable and continuous improvement can 

be realized. The goal is to make optimal use of existing resources and existing 

expertise in the companies. Additionally through this the companies can qualify for 

the ISO 50001 certification. The essential foundation required to implement energy 

management system is to analyses the current situation and to identify optimization 

potential regarding the energy efficiency. Here DIN EN 16247 standard provides a 

good support. In Germany the application of standards in the companies not only 

provides a frame-work but also a possibility to avail other benefits, such as tax cuts 
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and eligibility for government support programs. Data on the energy situation for the 

implementation of energy management is of utmost importance. Properly collected 

and processed they create transparency and are the basis for business decisions. With 

adequately defined EnPIs, analyses and comparisons can be carried out and 

controlling methods and measures can be derived. The list of EnPIs provided in table 

1 offers a good starting point 

Acknowledgements  

The research project for the development of energy management system is 

funded and supported by the Bavarian State Ministry of Education, Science and the 

Arts. It is a part of a big project known as Green Factory Bavaria. The authors are 

very grateful for the support and are responsible for the content of this publication 

 

References 

1. Qosimov Oybek Abdumannon o'g'li. (2023). ELEKTR O'LCHASH ASBOBLARIGA 

QO'YILGAN TALABLAR. https://doi.org/10.5281/zenodo.10073879 

2. Qosimov Oybek Abdumannon o`g`li Dekhkanboyev Odilbek Rasuljon o`g`li Andijan 

Machine-Building Institute. (2023). ENERGY-SAVING CONTROL SCHEME OF 

ELECTRICAL CONTROL OF HORIZONTAL LAMINATING MACHINE. Zenodo.  

https://doi.org/10.5281/zenodo.10315865 

3. O.A.Qosimov, & Sharipov Sh. (2024). RK-4 RUSUMLI SILKITUVCHI 

MASHINALARNING TEHNIKAVIY TAVFSIFLARI. Лучшие интеллектуальные 

исследования, 14(2), 206–211. Retrieved from http://web-

journal.ru/index.php/journal/article/view/2914 

4. Kholiddinov, I. K., Musinova, G. F., Yulchiev, M. E., Tuychiev, Z. Z., & Kholiddinova, 

M. M. (2020). Modeling of calculation of voltage unbalance factor using Simulink 

(Matlab). The American Journal of Applied sciences, 2(10), 33-37. 

5. Yulchiev, M. E., & Qodirov, A. A. O. (2020). Electricity Quality And Power 

Consumption In Low Power (0.4 Kv) Networks. The American Journal of Engineering 

and Technology, 2(09), 159-165. 

6. Yulchiev, M. E. (2023). POWER QUALITY IN THE LOW-VOLTAGE AIR 

NETWORK. Spectrum Journal of Innovation, Reforms and Development, 15, 79-84. 

7. Эралиев, А. Х., Юлчиев, М. Э., & Латипова, М. И. (2020). 

ЭКСПЕРИМЕНТАЛЬНЫЕ МЕТОДЫ И ОБЪЕМ ИСПЫТАНИЙ 

ТРАНСФОРМАТОРОВ ТОКА. Universum: технические науки, (12-5 (81)), 39-43. 

8. Mash’albek, E. (2022). CONTENTS, PROBLEMS AND DIDACTICAL BASIS OF 

TEACHING THE SUBJECT" ELECTRIC NETWORKS AND SYSTEMS" IN THE 

ELECTRONIC EDUCATIONAL ENVIRONMENT. European International Journal 

of Multidisciplinary Research and Management Studies, 2(04), 341-349. 

9. Yulchiyev, M. E., & Salokhiddinova, M. (2023). ORGANIZATION OF MULTI-

STAGE ENHAT FOR MEDIUM AND LARGE POWER INDUSTRIES OR 

ENERGY SYSTEM. World scientific research journal, 20(1), 13-18. 

http://web-journal.ru/
https://doi.org/10.5281/zenodo.10073879
https://doi.org/10.5281/zenodo.10315865
http://web-journal.ru/index.php/journal/article/view/2914
http://web-journal.ru/index.php/journal/article/view/2914


 

  

http://web-journal.ru/                                                                           Часть-21_ Том-2_ Май -2024 

 

ЛУЧШИЕ ИНТЕЛЛЕКТУАЛЬНЫЕ  ИССЛЕДОВАНИЯ 

86 

ISSN: 

3030-3680 

10. Muslima, S. (2023). APPLICATION OF A HYBRID SYSTEM OF RENEWABLE 

ENERGY SOURCES IN THE SUPPLY OF ELECTRICITY THROUGH A 

MULTIFUNCTIONAL DEVICE. International journal of advanced research in 

education, technology and management, 2(10). 

11. Zuhritdinov, A., & Xakimov, T. (2023). STUDY OF TEMPERATURE 

DEPENDENCE OF LINEAR EXPANSION COEFFICIENT OF SOLID 

BODIES. International Bulletin of Applied Science and Technology, 3(5), 888-893. 

12. Abbosbek Azizjon-o‘g‘li, A., & Nurillo Mo‘ydinjon o‘g, A. (2023). GORIZONTAL O 

‘QLI SHAMOL ENERGETIK QURILMALARINING ZAMONAVIY 

KONSTRUKSIYALARI. 

13. Abdulhamid o‘g‘li, T. N., & Botırjon o‘g‘li, A. M. (2024). FOTOELEKTRIK 

STANSIYALARNING TIZIMLARINI HISOBLASH TURLARI. Oriental Journal of 

Academic and Multidisciplinary Research, 2(3), 49-54. 

14. Abdulhamid o‘g‘li, T. N., & Botırjon o‘g‘li, A. M. (2024). FOTOELEKTRIK 

STANSIYALARDAGI INVERTORLARNI XISOBLASH. Oriental Journal of 

Academic and Multidisciplinary Research, 2(3), 43-48. 

15. Abdulhamid ogli, T. N., & Axmadaliyev, U. A. (2024). DEVELOPMENT AND 

APPLICATION OF 3rd GENERATION SOLAR ELEMENTS. Лучшие 

интеллектуальные исследования, 14(2), 219-225. 

16. Abdulhamid ogli, T. N., & Azamjon ogli, S. H. (2024). IMPLEMENTATION OF 

SMALL HYDROPOWER PLANTS IN AGRICULTURE. Лучшие 

интеллектуальные исследования, 14(2), 182-186. 

17. Abdulhamid ogli, T. N., & Yuldashboyevich, X. J. (2024). ENERGY-EFFICIENT 

HIGH-RISE RESIDENTIAL BUILDINGS. Лучшие интеллектуальные 

исследования, 14(2), 93-99. 

18. Abdulhamid ogli, T. N., & Yuldashboyevich, X. J. (2024). SOLAR PANEL 

INSTALLATION REQUIREMENTS AND INSTALLATION PROCESS. Лучшие 

интеллектуальные исследования, 14(2), 40-47. 

19. Abdulhamid ogli, T. N., Axmadaliyev, U. A., & Botirjon ogli, A. M. (2024). A GUIDE 

TO SELECTING INVERTERS AND CONTROLLERS FOR SOLAR ENERGY 

DEVICES. Лучшие интеллектуальные исследования, 14(2), 142-148. 

20. Topvoldiyev, N. (2023). KREMNIY ASOSIDAGI QUYOSH ELEMENTILARI 

KONSTRUKTSIYASI. Interpretation and researches, 1(1). 

21. Abdulhamid o‘g‘li, T. N., & Sharipov, M. Z. (2023). ENERGY DEVELOPMENT 

 

 

 

 

http://web-journal.ru/

