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Abstract

:

Sustainable development (SD) can indicate the direction of the development of modern organizations’ transition and transformation strategies in the energy sector. Currently, in most countries, the main challenge for the energy sector’s strategies is to deal with energy security. The implementation of SD induces changes both in strategy and technology. The strategies are based on the technological transition toward renewable energy sources (RES). The aim of this paper is to explore business management literature dedicated to the transformation and transition strategies in the energy sector. The adopted methods are a systematic literature review (SLR) accompanied by a classical literature review (CLR) in Scopus database exploration. A literature review is developed in VOSviewer software and keyword co-occurrences analysis allowed to identify the main changes of direction in energy sector transformation strategies. The literature was explored by the 26 queries which resulted with 11 bibliometric maps. The analysis of the bibliometric maps was a challenge due to the cross-disciplinary strategic directions of development presented in indexed publications in the Scopus database. The identification of the changes in energy sector strategies is important because of its reliance on depleting resources and natural environment degradation. As a result of this paper, there is a visible shift of the trend in explored scientific publication from not only technological-based solutions but also towards managerial and organizational practices to achieve sustainability in the energy sector. This paper, besides the results, presents the theoretical contribution and managerial recommendations for business practices and addresses future research avenues. There are discussed implications of the presented analysis for further research.
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1. Introduction


Business has always depended on and had an impact on the natural environment [1,2]. However, through a proper strategy, it is possible to reverse or mitigate the negative influence of business [2,3]. The energy sector, together with other economic areas’ processes, negatively influences the environment [4,5], despite this sector being a condition of the development of civilization [6,7]. Energy generation worldwide is based on fossil fuel combustion, which especially increases negative climate changes [8,9]. Therefore, energy sector producers have been implementing strategies to change their business models [10,11], technologies [12], and sources of energy generation towards renewable energy sources (RES) [13]. These transformation strategies are anchored in the sustainable development (SD) concept, but this idea is relatively new in business [14]. There have been two sides to the discussion about SD since the late 1980s [15]. The first is focused on the formulation of general laws and setting a formalized direction and strategic goals for business organizations [12]. The second side of this discussion addresses the question about the translation of all theoretical ideas related to sustainability into business practice, especially in the operations of manufacturing companies [16]. The SD paradigm is focused on quality of life and refers not only to the balance between social [17,18] and economic aspects but also the environmental dimension [19]. The number of household energy-saving appliances is constantly growing, though the intention of their producers is to reduce energy demand [20]. This contradiction is more visible in times when access to energy is a criterion of wealth, as it determines economic and social development [21]. On the other hand, ecological issues became an important determinant of the changes in the energy sector due to legal pressure [6,22]. For the energy sector, for a long time, the natural environment was the source of goods and waste reservoirs [23]. Despite public administrations and businesses putting pressure on the energy sector, economic development is still considered through the prism of natural resources exploitation [24]. The use of electricity still negatively influences natural resources and degrades the environment [25]. The lack of expected results from changes in the energy sector can be caused by a non-strategic approach to management [26]. Moreover, the contemporary business environment is characterized by high complexity and volatility, which affects the ways of conducting business in the energy sector [27]. Energy sector companies often struggle to achieve sustainability [9]. Still, the world is more concerned with the delivery of cheap and accessible electricity [28] than its impact on the natural environment [29]. For consumers, less important are the sources of energy compared to the energy prices.



This paper aims to explore the scientific literature indexed in the Scopus database and is dedicated to transformation and transition strategies in the energy sector. This research goal covers both theoretical and empirical research gaps revolving around the transition of the SD idea into practice. Understanding the process of business development in the energy sector and strategies transformation is notably not easy. However, exploration of the context of strategies transformation is the most important research agenda. The contributions of individual scientific papers can often appear minimal. Even when the study of the strategies transformation in the energy sector is viewed in terms of the collective endeavor, the various publications cannot easily be distilled into a consensus that would meet the standards of evidence routinely applied. Therefore, this scientific article employs two literature review methods.



There are two adopted literature review methods. The first is a systematic literature review (SLR) supported by the bibliometric maps generated in the VOSviewer on a query basis. The second method is a classical literature review (CLR), explaining the results obtained from the SLR method and providing an overview of the transformation strategies in the energy sector. This second method applies with special force in the identification of empirically salient transformation strategy determinants.



With this purpose of study, this scientific paper is structured as follows. In the first place, in Section 2, the paper develops a theoretical framework using the two literature review methods. There are limitations of this research caused by the adopted methods. In the third section, there are literature review results that cover two subjects: (1) changes in energy sector strategy directions among energy suppliers and (2) proposed typologies among energy sector strategies. The fourth chapter of this paper is a discussion of the presented results together with the limitations of the used methods. In the conclusions section, the scientific and practical contributions are presented together with the future promising research avenues.




2. Materials and Methods


The Scopus database’s indexed scientific publications were the subject of the adopted methods in this research paper [30,31]. Scopus is a multidisciplinary repository that indexes different types of scientific publications [32]. The Scopus bibliographic database is an organized digital collection of references to published scientific literature, including journal articles, conference proceedings, patents, books, etc. [30]. The Scopus has been selected due to the popularity and recognizability of this database among researchers [33,34]. Scientific publications indexed in the Scopus database are considered prestigious. This database secures its scientific content due to rigorous conditions for the indexing of the title sources.



There are two literature review methods employed in this study, used as a collage of methods [35]. The first method is the SLR combined with the CLR, which is the second method used in this research. The purpose of a synthesis of these literature review methods is to identify, integrate, and evaluate research on a selected topic, based on clearly defined criteria [36]. The use of a combined literature review methodology is intended to provide three main benefits: (I) the literature review will include all research results on a given topic, (II) research results that for some reason do not correspond to the researcher’s intentions or views will not be omitted, and (III) the possibility of verifying the relevance of the review will be created by enabling its replication. The literature review process [37,38] underpinning the operationalization and measurement of transformation strategies in the energy sector proceeded in three main stages [39]. Stage one was the selection of the literature base. This was followed by the selection of papers included in the analyzed set of results in stage two. Stage three consisted of critical content analysis [40]. Critical to the integrity of the literature review process is the thorough verification of the publications included within the Scopus literature base [41]. This requires reading each publication and preparing a concise analysis report [42]. Based on such work, it was possible to complement SLR with CLR prepared in this step’s reports results [43].



The SLR method is used in this study as a tool for the identification of knowledge gaps, and its advanced applications allow the identification of the most common as well as the most desirable directions for further research, their specific assumptions, the operationalization of variables (items), the measurement of constructs, the research method adopted in seminal publications, and even the method of analyzing the raw data. The SLR method variation is supported by the research queries exploring the Scopus database [39]. Before embarking on the process of identifying academic publications in the field of transformation strategies in the energy sector [44], it was necessary to define automated search conditions for papers in the explored Scopus academic database [30,33]. The automation of queries in the Scopus scientific database raises the problem of overfitting [45,46]. In addition to analyzing the total results, an increasingly common approach is to use the most important journals in a given subject area. These are usually the most cited scientific publications indexed in the database being explored [30,47]. The query result sets created are often too large for a detailed analysis of the texts without software support [48,49].



Though linguistic differences are not the subject of this research, the choice of the proper form of a keyword or its synonym has an impact on the achieved results [21,30]. Due to this fact, the choice of keywords exploration for the queries was also limited. This is because if the query in the Scopus database is general, it yields too many results to indicate the proper direction of exploration [50,51]. Omitting the broader categories and successive limitations with the aim to restrict the occurrence of a keyword anywhere in the text is justified, because a keyword in the body of a research paper indexed in the Scopus database may appear accessory. This assumption focuses attention on articles in which the keyword reflects a research category that is relevant and not an accessory to the paper.



There was no initial assumption toward a literature exploration of energy sector transformation and transition strategies. There are some events which highly influence energy sector; however, they were not included into analyzed scientific publications. The factors coming from the geographical distribution of the resources or geopolitical situation were not a limitation of this study. In this study, there was no assumption about the sectoral or business strategy level.



There were multiple research assumptions decided during the Scopus database exploration with queries presented in Table 1. First, the area of the research was settled based on the initial query with the following syntax (TITLE-ABS-KEY (“power sector”)) AND (“energy sector”) with 1380 results representing all scientific publications indexed in the Scopus database. The syntax element AND is not only used by the Scopus search algorithm as conjunction “and” operator but also as an alternative “or” syntax element. However, the two presented keywords “power sector” and “energy sector” were also researched independently. Finally, the “energy sector” was selected as most numerous with the highest number of publications indexed in Scopus, and it was the most popular keyword. The keyword “energy sector” initial query in TITLE-ABS-KEY fields in Scopus gave 15663 results compared to 6078 results for “power sector”. Therefore, this sector is explored in query syntaxes presented in Table 1. There are two types of query elements in syntaxes, the specified and non-specified, respectively [40,45]. The specified part is marked by the citation marks, and non-specified searched keywords do not have them. In Table 1, there are presented queries used for the calibration and choice of more detailed queries. The queries are numbered continuatively in ascending order across Table 1, Table 2 and Table 3. Queries presented in the tables were used for studying the Scopus database on 20 August 2022, with different numerical results depending exact syntax of each formulated query.



There are explorative queries presented in Table 2 formulated to search title, abstract, and keywords indexed in the Scopus database of scientific publications related to the energy sector. Queries 15, 16, and 17 were used in unspecified science areas with higher numbers of the results than those achieved with Queries 18, 19, 20, and 21, respectively. The aim of this paper was the main reason for the construction of the queries presented in Table 2. Therefore, the queries used to explore Scopus were limited to the subject area of business management “BUSI” and decision sciences “DECI” due to their scope and specific interest in strategic management [52,53]. Then, initial queries were developed to explore the Scopus database in a selected field of science [54]. The full syntaxes of the used queries are presented in Table 1 and consist of syntax with an element indicating the choice of the science area, as follows: AND (LIMIT-TO (SUBJAREA, “BUSI”) OR LIMIT-TO (SUBJAREA, “DECI”). Then, Query 6 presented in Table 1 was developed into five more specified Queries, 18, 19 20, and 21, in Table 2.



Queries 18, 19, 20, and 21 independently search type, typology, category, and classification of transformation or transition strategies in the energy sector. The exploration settled in the areas of business management and decision sciences. The results of Queries 18, 19, 20, and 21 were the subject of the VOSviewer software (version 1.6.18; Centre for Science and Technology Studies, Leiden University: Leiden, The Netherlands) for further analyses, and they are presented in the Results section. The choice of the query construction was also based on the other tested queries and logic choice of its construction. Authors checked also query syntax consisting of the following elements: (TITLE-ABS-KEY (“strategy type”)) AND (“classification”) AND (LIMIT-TO (SUBJAREA, “ENER”)) to discover that there were 6 results, and two of them belong to the authors of this paper. Therefore, such queries’ results were excluded from the further analysis, though they helped in further queries’ development.



In Table 3, there are queries developed based on Query 2 in Table 1. To the syntax of Query 2, the indexed keywords recognized in the VOSviewer bibliometric map analysis of Query 2’s results were added. The choice of keywords was based on the bibliometric map with the most dominant clusters (presented as Figure S1 in Supplementary Materials File S1). The keywords from these clusters were used to propose more specified Queries, 22, 23, 24, 25, and 26, in Table 3 to explore Scopus scientific database. Five queries differ from each other in the narrowing scope of added specified indexed keywords and the number of the obtained results. To achieve focused Scopus database exploration, there were more specific keywords added to the query syntaxes as presented in Table 3. These keywords were “climate change” (as a dominant keyword in the subnetwork dedicated to climate issues and their solutions, which consists of 96 items), “renewable energy sources” (indicated as the most dominant keyword in the second cluster with 87 items, dedicated mostly to technical aspects and business practice of energy transition), “alternative energy”, “energy policy”, and “sustainable development”. The order of the additional keywords suggested by the VOSviewer software used in the extended Query 2 research presented in Table 1 was confirmed on the indicated keywords’ significance by the bibliometric program used.



Obtained results from each query presented in Table 1 and Table 2 were downloaded in .csv file format from the Scopus database as a separate set of data. However, during the export, all fields on the publication were marked. For the Scopus database, the following fields were selected for export: citation information, bibliographic information, abstract, keywords, funding details, and other information. Further analyses were carried out on the most recent data. The exported data were used for analyses in VOSviewer (version 1.6.18), and the results are shown in bibliometric maps. The choice of the number of keyword co-occurrences determines the result obtained in its graphical presentation and bibliometric map clarity. Additionally, during the VOSviewer bibliometric map preparation, some indexed keywords were excluded from the set proposed by the software. The excluded keywords were names or abbreviations for continents, international institutions, countries, and regions. The next groups besides their names were names of methods (regression analysis, climate model, or numerical model), publication types (article, review), chemical elements or compounds (carbon dioxide), and names of scientific disciplines (agriculture, chemistry, economics). Plural forms were excluded when the more numerous single form keyword was proposed by the VOSviewer software. Despite so many exclusions of keywords, the number of nodes in the most numerous queries was significant. Maps created, visualized, and explored using VOSviewer include items. Items are the objects of interest—the co-occurring keywords, which in the bibliometric map are nodes. Between nodes are edges that represent the relations between co-occurring keywords. In the bibliometric map, items are grouped into clusters. A cluster is a subnetwork, a set of items included in a bibliometric map. In the visualization of a map, items with higher importance are shown more prominently than items with lower significance.



The methods presented above for the purpose of the literature review were information analysis and synthesis, focusing on findings. The combined methods summarize the substance of the literature and conclude it. Traditional literature review adopts a critical approach, which assesses theories by critically examining the described sources, methods, and results with an emphasis on background and contextual material. On the other hand, the SLR is a review with a clearly stated purpose, questions, or queries and a defined search approach, stating inclusion and exclusion criteria and producing a qualitative appraisal for articles. The method combination can be supported by bibliometric analysis, a method that includes graphical and statistical analysis of published articles and citations therein to measure their impact. Bibliometric maps unveil pivotal articles and objectively illustrate linkages between and among articles focused on transformation strategies in the energy sector.




3. Results


Strategies in the energy sector have been subject to scientific interest since 1975; however, in the 19’80s, transition or transformation strategies emerged [55,56]. There are queries presented in Table 1, Table 2 and Table 3 along with the numerical results of the formulated queries.



Queries 1 and 2 were proposed to explore the “energy sector” for transition strategies and transformation strategies, respectively (Table 1). The main difference between Query 1 and Query 2 is in the number of results. Query 1 yielded 2290 results, while Query 2 gave 1400 results. This can be related to there being more technology related to transition. On the other hand, a transformation is related to business management and decision sciences areas. This observation is supported by the comparison of the 10 most cited publications in Tables S1 and S2 placed in Supplementary Materials File S1. Each query result in the Scopus database can be analyzed on the full-time horizon by the selection of the “Analyze search results” option. The results of Query 1 are presented as a chart in Figure 1. The number of Query 1 results yielded 2290 scientific publications. Figure 1 proves that transition strategies have been a subject of scientific interest since 1984. However, rapid growth in the number of those publications occurred in 2008 and surpassed 500 in 2021. The year 2022 was excluded from this analysis.



The graphical analysis of the number of other query results (Table 1) follows the same pattern of rapid growth since the year 2008 (Figure 2). However, the number of publications in the case of Query 2’s results surpassed 300 publications in 2021. Another slight difference is that the first publication among the Query 2 results was published in 1983. The observation of the similarities in Figure 1 and Figure 2 was the reason for the decision to combine them in a single query: Query 3 (Table 2).



Query 3, with syntax covering technological solutions (“transition”) and organizational or management aspects of the changes towards SD (keyword “transformation”), was analyzed in the VOSviewer software. The chart illustrating the Query 3 results in Scopus also follows the pattern presented in Figure 1 and Figure 2, indicating a lower number of publications when Queries 1 and 2 are combined. This observation stands with the descending number of results presented in Table 1. Query 3 was proposed to cover both indexed keywords of transition and transformation in a specified field of “energy sector”. The combination of the two researched independently in Query 1 and 2’s keywords yielded 830 results. These results only partially covered previously obtained similarities with the scientific publications resulting from Queries 1 and 2. The publications presented in Table S3 in Supplementary Materials File S1 were not related to the energy sector despite the specified “energy sector” query syntax element.



Queries 4, 5, and 6 are developed versions of previous queries presented in Table 1. Queries 4 and 5’s (Table 1) results in the analysis were the reason for their combination and the formulation of Query 6. There are 134 scientific publications in the Scopus database covering Query 6’s results. The obtained results from Queries 4 and 5 were less numerous due to the introduced scientific areas limitation, and such exclusion has also influenced the quality of the most cited works researched from Query 6 that are presented in Table S4 in Supplementary Materials File S1.



Queries 7 and 8 were proposed as the development of Query 6. The scientific area remained the same as in Queries 4, 5, and 6. In Queries 7 and 8, additional keywords’ impact on the obtained results is analyzed. Therefore, a broad approach to the topic of transformation strategy in the energy sector also required the consideration of alternative words and synonyms for the word “transition” and “transformation”. The “change” or “shift” keyword can be seen as a synonym for transformation or transition words [57,58]. These keywords, however, initially gave very general results. Therefore, there was a careful choice of the synonyms to be explored in the further queries presented in Table 1. Then, the typing of search criteria was carried out starting from the identification of criteria related to the research model and the adopted cognitive context [41,57], i.e., the transformation strategies in the energy sector. In Table 1, there are also queries checking the difference between grammar forms and direct and unspecified queries. The difference between “strategy and strategies” was also tested, and the usage of single or plural forms does not affect the results number in Scopus. For example, query syntax (TITLE-ABS-KEY (“energy sector”)) AND (changes) gave 7549 indexed publications as results.



Queries 9 and 10 in Table 1 are specified queries used to search scientific areas not defined in the Scopus database. The number of the results is significantly lower than the number obtained in Queries 1–6. The most cited 10 scientific publications from Queries 9 and 10 are presented in Table S5, and the most cited work results of Query 10 are presented in Tables S5 and S6 in Supplementary Materials File S1. Query 9 yielded 23 results due to its specified syntax: (TITLE-ABS-KEY (“energy sector”)) AND (“transformation strategy”).



Changes in several indexed publications covering the transformation strategies in the energy sector are presented in Figure 3. The first publication was indexed in the Scopus database in 1998, and the subject was again undertaken in the scientific literature in 2011 and 2015. There has been a growing interest in transformation strategies in the energy sector since 2017.



Query 11 was very specified in its syntax and gave one result. This single scientific publication was titled “How to reform the power sector in Mexico? Insights from a simulation model” by R. Fuentes-Bracamontes [42], cited by seven other publications. R. Fuentes-Bracamontes in his paper addressed “the question of how a developing country, like Mexico, can reform its electricity industry at the same time as addressing climate change issues” [42].



Queries 12, 13, and 14 were too specific and detailed in the indicated area and gave no results to be analyzed. On the other hand, Queries 15, 16, and 17, although dedicated to the type or topology research, gave numerous numbers of results of publications (Table 2) that were developed in their syntaxes into Queries 18, 19, and 20. These queries, although less numerous, provided better insight into researched types, typologies, or categories of transformation strategies. In Table 2, there is also Query 21, the syntax of which consists of all combined searched elements from the previous three queries. Queries 18–21 results were then analyzed in the VOSviewer software (version 1.6.18), shown in detail below.



Query 15’s results were explored in the VOSviewer software as a bibliometric map. The analysis of co-occurrences among indexed keywords with the full counting method was selected. The minimum number of co-occurrences of a keyword was 10, and then, among the total of 1573 keywords, 32 met the threshold. In the bibliometric map, three clusters with 32 nodes and 373 links were identified. The three clusters automatically identified were colored by the VOSviewer software and presented as the bibliometric map in Figure 4. This bibliometric map presents the co-occurrences of keywords related to the energy sector strategy typology. In the final dialogue box in the VOSviewer program, none of the keywords were deselected; however, the duplicates were removed.



Based on the 281 scientific publications distinguished by Query 15, as presented in Table 2, the bibliometric map was proposed in the VOSviewer software. Although the keyword “typology” was included in the Query 15 syntax, there is no keyword related to this specific term. The keywords which were selected and used by the VOSviewer program are gathered in Table 4 and are separated by semicolons. Despite the original writing form, the keywords in Table 4 are written in small letters as in the VOSviewer software’s unification procedure. In Table 4, there are clusters identified by colors, as in Figure 4, established by bibliometric software automatically. The order of clusters presented in Table 4 is caused by the number of keywords identified by the VOSviewer and represented as nodes in Figure 4.



The clusters presented graphically in Figure 4 and their nodes described in Table 4 as keywords indicate the three directions of the energy sector’s strategies. The red cluster is the general overview of the energy sector’s strategies. The green cluster is related to RES and revolves around sustainable future solutions. The last, blue-colored cluster is related to fossil fuels and energy management and is a subnetwork of the previous green cluster.



Query 18’s results were used to propose Figure 5 as a bibliometric map. To draw this map, the minimum number of indexed keyword co-occurrences was selected as two, and then among 174 keywords, 14 met the threshold. The Query 18 syntax was constructed to explore transition and transformation strategies in the energy sector with the limitation to the science areas of business management and decision sciences. The obtained results are the scientific publications which are the edges between the nodes presented in figure’s bibliometric map. The size of the node is related to the importance of the keyword. The keywords distinguished in Query 18 are gathered in Table 5.



In Figure 5, there are four clusters. The first is the red cluster with four keywords. This cluster is dedicated to management and economic sciences. The second cluster, also with four keywords, is related to the changes and innovation in the energy sector. There is also a blue cluster pointing at strategies toward renewable energies and energy conservation. There is also a yellow cluster visible in Figure 5, which represents the strategies and energy policies based on alternative energy (relation between two keywords). There is a shift among the presented keywords presented in Figure 5 and Figure S2 in Supplementary Materials File S1. This shift represents the change in scientific interests of publication authors dealing with transformation and transition strategy types in the energy sector (see Query 18). The bibliometric analysis of Query 18’s results covered the years 2015–2021. The first keywords presented in Figure S2 were “energy policy”, “alternative energy”, and “sustainable development”. The newest keywords from the analyzed scientific publications are “decision making”, “commerce”, and “economic and social effects”.



The clusters presented in Table 5 are interrelated, and the picture presented in Figure 5 is complicated. However, there are three main directions of strategies presented in clusters two (green) and three (blue). There are strategies in the energy sector dedicated to innovation, transformation, and conservation. There is no connection (edge) between nodes representing innovation and “renewable energies” in Figure 5.



Query 18’s results were analyzed in VOSviewer by all-keywords exploration. The results of this analysis are presented in Figure 6 and Table 6. The difference between Figure 5 and Figure 6 is caused by the bigger number of all keywords. Therefore, there are five clusters identified by the VOSviewer software.



In Figure 6, all keywords were used, and among 248 keywords, only 22 met the threshold of two minimum keyword co-occurrences. The method used in VOSviewer software was full counting. There were excluded keywords, specifically “india”, “europe”, and “carbon dioxide”, despite their original writing form (the keywords in Table 2 are written in small letters as in the VOSviewer program). In Figure 6, there are clusters distinguished in color due to their common direction. The identified clusters are related to the different areas of the scientific interest of the analyzed scientific publications’ authors. Figure 6 presents the graphical results of Query 18 used in the Scopus database exploration. There is a red cluster identified in Table 6. This cluster is related to the “bioeconomy”, “biogas technologies”, “convergence”, and “patent analysis”, which are common fields in business practice. The other clusters are more related to theory and are in opposition to the red cluster. The green cluster with four keywords revolves around the strategic direction of energy sector development. The third, the blue sector, is dedicated to technology and innovation. The yellow cluster describes the management sciences involved in alternative energy management in the energy sector. The last sector is violet and describes the choice between fossil fuels and renewable energy. This choice in the energy sector is intertwined with the economic and social effects of such a decision.



The scientific publications explored in Query 18 in both methods of analysis indicate the three main strategy directions; however, with the all-indexed keywords, the practical aspects are more visible.



Query 19’s results were the basis for the analyses performed in VOSviewer and presented in Figure 7 and Table 7. These 21 results are scientific publications indexed in the Scopus database. To analyze them, the minimum number of indexed keyword co-occurrences was two, and among 174 keywords searched in the title, abstract, and keywords field, only 24 met the threshold when the full counting method was applied. In this research, no keyword was excluded. The graphical analysis result as the bibliometric map presented in Figure 7.



These four clusters are presented in Figure 7 as subnetworks of the presented bibliometric map. Then, there are four directions of scientific interest revealed in Query 19 (Table 2) dedicated to the typology of transformation and transition strategies in the energy sector limited to the subject areas “business, management, and accounting” and “decision sciences” in Scopus. The first and most numerous clusters are colored in red with seven keywords. This cluster’s main node is oriented to SD-related topics represented by the keywords “sustainable transition” and “sustainability”. The whole red cluster revolves around the development subject. The second subnetwork is the green-colored cluster dedicated to energy sector management. The blue cluster reflects the two main directions of development in the energy sector (pivotal keyword). These two directions are related to fossil fuels and RES. These research subjects are connected with climate change and social entrepreneurship. In Table 7, there is also a yellow cluster. This cluster is focused on management aspects of the electricity industry in the energy sector. Those aspects are “business models” and “innovation”. Also visible in Figure 7 is a shift of the scientific interest among keywords in the result of Query 19 and analyzed in Figure S3 in Supplementary File S1. The newest keywords used in 2022 in scientific publications were those from the green and yellow clusters (Table 7): “energy sector”, “energy transitions”, “energy management”, “energy market”, “business development”, “electric industry”, and “electric industry”. These keywords in Figure S3 in Supplementary File S1 are collected in the intertwined close yellow network.



The clusters presented in Table 7 are not randomly indexed keyword co-occurrences in the analyzed publications. The order of the clusters presented in Table 7 was caused by the number of keywords identified by VOSviewer and represented as nodes in Figure 7. The presented results were obtained from Query 19’s syntax in Boolean style and were explored in two bibliometric maps presented in Figure 6 and Figure 7. The initial number of indexed keywords grouped into clusters in Table 6 was lower than all the keywords analyzed in Table 7.



Query 20 presented in Table 2 the explored categories of transformation and transition strategies among scientific publications indexed in the Scopus database, limited to areas of “business, management and accounting” and “decision sciences”. Although the “category” was the main subject explored by Query 20 in Scopus, this keyword is not present in Figure 8 and Table 8. The keywords which were selected and used by the VOSviewer program are gathered in Table 8. Keywords are separated by semicolons. In Table 8, there are clusters identified by colors, as in Figure 8. Despite the original writing form, the keywords in Table 8 are written in small letters as in the VOSviewer program. The order of clusters presented in Table 8 is caused by the number of keywords identified by VOSviewer. The identified clusters are related to the different areas of the scientific interest of the analyzed scientific publications’ authors. Figure 8 presents the graphical results of Query 20 used for the Scopus exploration. In Figure 8, the minimum two co-occurrences of keywords are represented as a node in the bibliometric map. Among the 86 identified keywords in the VOSviewer software, only eight keywords met the threshold. In the bibliometric program, no keyword was excluded from the analysis. The edges of the network represent the explored co-occurrences between keywords in the data obtained from Scopus.



In Figure 8, there are three clusters automatically identified by three colors as clusters in Table 8 and ordered by the VOSviewer program. In comparison to Queries 18 and 19, the number of identified keywords is significantly lower. The first cluster is marked in color red in Figure 8 and consists of co-occurring keywords related to general strategic orientations, such as “energy”, “electricity”, and “sustainability”. The second cluster of keywords revolves around development visible in strategies in the energy sector and business models. Another group of scientific publications gathered in the third blue cluster created papers dedicated to the energy transition. Together with the performed Figure 8 analysis, there was an analysis of the keywords of interest in the VOSviewer software presented in Figure S4 in Supplementary Materials File S1. There was a shift towards keywords related to “sustainability”, “electricity”, and “energy” visible in the years 2018–2022.



Query 21’s results were analyzed in the VOSviewer program in Figure 9 and Table 9. Analysis in bibliometric software was based on two minimum number of occurrences of a keyword among 49 indexed keywords. Only three indexed keywords met the threshold, and no keyword was excluded. These three keywords are included in the wider pool of all keywords, as proved in Query 18’s analysis. Therefore, analysis of all keywords from Query 21’s results was analyzed, and only nine of all keywords met the threshold of two minimum co-occurring keywords with the full counting method. In Figure 9, two clusters distinguished automatically by the VOSviewer program are visible. The results of Query 21 indicate both the importance and the low number of pieces of literature dealing with the classification of transformation and transition strategies in the energy sector.



In Figure 9, there are two clusters visible as connected into a single network. The nodes are all the keywords co-occurring in the analyzed Query 21 results. The edges are the scientific publications that consist of these keywords. The sizes of the nodes represent the higher or lower number of co-occurrences. There are only two edges combining “sustainability” and “sustainable development” in the red cluster with “bioeconomy” in the green cluster. The first cluster is red, and it is the most numerous, indicating the direction of strategies oriented toward RES and SD. There is also a green cluster representing business practice visible in convergence and patent analysis. Among publications gathered in the green cluster, there are also those dedicated to biogas technologies and bioeconomy. The co-occurring keyword on the left side of the green cluster is more general than the keywords on the right side of this cluster. The centrally located keywords present in Figure 9 are also more general and theoretical than those placed in the bibliometric map’s peripheries. There are the same keywords as presented in the red cluster in Figure 6 and Table 6.



Queries 22, 23, 24, and 25 were developed upon Query 2 from Table 1 and used in the Scopus database exploration. These queries consecutively limited their scope, reflected in the number of results presented in Table 3.



Query 26’s results were analyzed in the VOSviewer program. The method adopted in the bibliometric program was full counting. The minimum number of indexed keyword co-occurrences was five, and among 378 keywords, only 16 met the threshold. There was no keyword excluded in the analysis procedure. There are three clusters presented in Figure 10 based on the 40 publications from Scopus. There is a bibliometric map of co-occurrences of keywords related to the transformation and transition strategies in the energy sector associated with “sustainable development”, “energy policy”, “alternative energy”, “renewable energy sources”, and “climate change”. Despite such being specified in Query 26, only a few of them are present in Figure 10. The central node of the presented bibliometric map for Query 26 is “energy policy”. This node is connected with all three clusters. First is the red cluster, organized around energy policy and decision making in the field of renewable energy sources and resources. The second, the green cluster, is revolving around sustainable development and management in the energy sector. There is also a third, blue cluster characterized by the environmental impact of technological solutions.



The order of clusters presented in Table 10 is caused by the number of keywords identified by the VOSviewer. The identified clusters are related to the different areas of scientific interest of the analyzed scientific publications’ authors.



Figure 11 presents the division of the co-occurring keywords in the analyzed publication in the years 2019–2021. In this short period, there is a visible shift in scientific interest in publications reflected in the change of keywords in the bibliometric map. The results of Query 26 are publications with the oldest keyword, identified as “climate change” on the left side of Figure 11, and when going toward the right side there are the new and newest keywords in publications colored in yellow that have gained importance. When analyzing the general network of connections in Figure 11, it can be seen that the authors extended the areas of interest that were the focus three years ago. This means that these darker issues have not lost their importance, although the emphasis has slightly shifted toward issues related to planning and renewable energies in the energy sector. This further means that the lens is focused on the concept of energy policy as the equivalent of energy strategy, and this keyword has a central place in the presented bibliometric map.



The exploration of the texts allowed for the identification of one more area of consideration. Based on Table 4, Table 5, Table 7, Table 8, Table 9 and Table 10, it can be noticed that there are more and less common keywords co-occurring in the publications indexed in Scopus. These tables were analyses of Queries 15, 18, 19, 20, 21, and 26, respectively. The maximum number of common keywords is six due to the number included in the analysis of six tables as sources. On the other hand, if the keyword is occurring only once among these tables, it can be stated as a difference in a strategic approach among analyzed strategies based on technology and those based on management and social change strategies in the energy sector. Additionally, the keyword “energy policy” is localized in all presented bibliometric maps in the central place.



In the analysis of the research results collected in Table 4, Table 5, Table 7, Table 8, Table 9 and Table 10, the keywords from the clusters were summarized. In this way, knowledge was gained about the keywords that are most often recurring and constitute a common element for most clusters of the resource. Also extracted were those keywords that are rarely realized research topics, presented in the last row of Table 11. Then, the gathered keywords in Table 11 represent the shift of the strategic direction and context in the third column, from the general perspective to the most specific solutions.



The results of the keyword research are shown in Table 11. Taking the frequency of use in scientific articles as a criterion, the keywords were divided into six groups. The classification presents the keywords in descending order, beginning with the most frequently used. The author’s elaboration is also presented in our strategic direction and context column.



The keyword that most often appears, analyzed in Table 11’s queries, is “Sustainable Development”. The context for the use of SD in energy sector research can be described as the main strategic aim and priorities. The second keyword that appears most often in the research is “energy transition”, defining future development direction. The third group of keywords most frequently identified are “alternative energy”, “energy policy”, “energy sector”, “renewable energy”, and “sustainability”. These keywords refer to research related to the future development direction of the energy sector in the context of technological change. Other keywords appeared three, two, and a single time in the surveyed texts of scientific publications, as indicated in the first column of Table 11. The first group of keywords consists of “climate change”, “business model”, “commerce”, “decision making”, “fossil fuels”, “innovation”, and “renewable energy resources”, used in the context of the energy sector’s future development direction. Twice the keywords appeared in the surveyed publications, “electricity industry”, “energy”, “energy efficiency”, “energy management”, “energy market”, “energy utilization”, “renewable energy”, “renewable energy sources”, and “wind power”, pointing in the direction of research energy management. Keywords occurring a single time were listed in the last row of Table 11. To summarize the keywords in the scientific texts studied, they mainly refer to energy management, strategic concepts, and future development directions.



The directions of the changes in energy sector strategies can be generalized and became universal organization profiles implemented in the other economic sectors. In Table 12, there is a universal typology which can be assigned to energy sector companies illustrating their changes as progress between types I–IV. Those changes in strategies are confirmed by the bibliometric maps analysis, which illustrates shifts of scientific interest in explored publications.



In the researched literature, there are also different divisions based on corporate responses to environmental pressures. The first group in Table 12 is the energy companies that have been forced to improve their environmental performance as a result of some well-known failures. The second group is the energy sector companies that have been able to exploit the opportunity created by green technology to gain a competitive advantage [66,67]. The third group includes energy companies that have moved beyond compliance and have incorporated their environmental strategy into their overall business strategy [64,66]. There is also the fourth group, which gathers the companies that exceed those in previous categories. However, among the presented groups, the authors focused on the different aspects of the organizations’ profiles and their strategies proposing their classifications.



Although there are models of strategic options which include more than four strategy types, these four groups are the most popular and are used interchangeably by different authors (Table 12). These four categories are: indifferent, offensive, defensive, and innovative, proposed by Roome [63]. These classifications can be used also in other economy sectors. Indifferent companies are those that have low environmental risk and even less environmentally based opportunities for growth [63]. Offensive companies are those that have considerable potential for exploiting environmentally related market opportunities and include companies that manufacture pollution control equipment [63]. Those adopting a defensive strategy are companies such as chemical companies, which have high environmental risk and cannot afford to ignore environmental issues, or their very survival could be at stake [63]. The innovators are those that have high environmental risk and also a lot of environmentally based opportunities for growth.



Loknath and Abdul Azeem in their conference article presented a review of types of green management strategies, and among them they list four other element categorizations of strategy types, which were compared in Table 12. The first group is organizations that not only assume that concern for the environment is a passing phase and their impact on the environment is negligible but also assume that their competitors feel the same and hence carry out nothing to conserve the environment. The second group consists of organizations that are aware of the environmental challenges facing them but are unable to combat those challenges because of cost constraints, lack of trained manpower, and lack of knowledge. The third group is organizations that are aware of problems but are still waiting for others to show the way forward. Then, there are organizations that have proceeded to put their assumptions into action, and they make up the fourth group. In the science, there has been a shift in viewpoint from theorizing and successive divisions of strategy to more concrete solutions from management science in working out strategy. Then, strategies and types of strategies have ceased to be the center of academic interest.



The implementation of the transformation strategies by organizations operating in the energy sector began in the previous century, and it was a part of technological progress, which has provided a new eco-friendly solution. This technological change forced companies to leave fossil fuels consumption. In the new century, the energy sector should become an eco-centric one. Then, it must become focused on sustainability despite investments, risk, and time [68]. Therefore, an ever-greater number of organizations have begun to notice that the idea of sustainability is becoming a natural element of their action.




4. Discussion


In the presented bibliometric maps and tables, there is less interest among publications’ authors in developing strategy theory (typology, type, or classification) in explored publications. Despite the formulated queries consisting of the part dedicated to strategy types, the results proved that there is focus on solving specific practical problems related to the energy sector [69]. This may be because of the strategic importance of the energy sector to economic and social development. On the other hand, the difficult situation in this sector is accompanied by its close synergy with the natural environment’s depleting resources [70] and rapid change in the natural environment’s deteriorating conditions [71]. In the results of the performed study, there was no specified sectoral strategy identified, neither in bibliometric maps in the SLR method nor in the CLR results. There were general change directions and types of energy sector strategies identified.



In the result tables associated with the bibliometric maps, there are results identified by the authors’ strategic directions and contexts. There are then two categories of the results. The first group consists of the keywords identified by the VOSviewer program. The second group of results is formulated by the authors as the research directions. The identified clusters also reflect the shift from general perspective to the more specific solutions in the energy sector [72]. The identified clusters in bibliometric maps are explored as three main groups: strategies and management; technological innovation; and change in business practice. Among the identified clusters in the analyzed publications in the Scopus scientific database, the shift from protection and conservation toward environmental management is visible [73,74]. In addition, within the separate clusters there are subnetworks reflecting very specific subjects of the explored publications in Scopus. This is also a change of the paradigm which influences the strategies in the energy sector. Despite of the focus on the energy sector and the management and economics sciences’ issues, there are also other subjects of rapidly growing attention to scientists: “social entrepreneurship” [75], “innovation” [76], “bioeconomy” [77], “biogas technologies” [78,79], “convergence” [80], and “patent analysis” [81,82]. These topics are related to the decision-making process in light of the shift from fossil fuels to RES.



The maps and results do not show clear divisions and ordering of strategy classifications, despite the fact that such an inquiry was formulated in the queries. The keywords lack direct mention of classification and strategy. It can be assumed that a typology of strategies can be found in the content of the scientific articles but is not explicitly called a classification. These maps show some strategy directions other than the typologies. The bibliometric research results indicate that companies operating in the energy sector attach great importance to strategy planning and business policies [83,84]. This observation is supported by the pivotal role of the “energy policy” keyword in presented bibliometric maps [85,86]. Therefore, the energy sector companies are looking for the most significant and influential activities [57,87].



This paper’s goal was achieved by the exploration of the business management literature dedicated to the transformation and transition strategies in the energy sector. The adopted methods are a systematic literature review (SLR) accompanied by the classical literature review (CLR) in Scopus database exploration.



The limitation of this study’s methods is an institutional access to the Scopus database. The researchers without the provided access to the Scopus, for example, cannot achieve reproducibility of this study. Another limitation of this study method could be related to the question of the research area limited by the subject area in Scopus or the presentation of the 10 most contributing scientific publications (presented in Tables S1–S6, Supplementary Materials File S1). Another limitation is also the fact that Scopus is an international database where English is a dominant language in science; therefore, keywords were only searched in this language. The restriction to the English language is an expression of the selection of only those works that have been internationally evaluated and circulated internationally [5]. On the other hand, there are no limits in terms of time span, publication accessibility, scope or type, geographical area, or author-related information in the presented results. Another limitation of this research is based on the aggregation of the plural forms from the keywords list. Another limitation is the authors’ interpretation of the keywords collected in the clusters. However, there are two main macro streams in the explored publication in the Scopus database, the first related to SD and the second to strategies in the energy sector [65,88]. They reflect the clear division between more theoretical and empirical publications.



In the bibliometric study results, it is not surprising that SD is most often indicated as a keyword. The idea of SD is close to politicians, business leaders, entrepreneurs, and societies, but its implementation causes many problems [89]. SD should build a common future based on the energy sector.



Sustainable development builds on the concept of quality of life in an unlimited time span because its assumptions are timeless and universal [90,91]. Therefore, planning is the most crucial element of the strategies in the energy sector. This raises the question of how companies competing in the energy sector are to shape a high quality of life as part of their strategy. These assumptions must take into account the strategies of companies in the energy sector where diverse environmental, economic, and social problems are considered in a broad context. Thus, business sustainability is based on the ability to manage or mitigate pollution and depletion of non-renewable resources. This can be achieved by usage of technological innovations, recognized as the main groups of issues in the Scopus exploration. However, decision making and management have to initiate and coordinate those actions.



Publications analyzed in this research proved then that the lack of rapid changes and results in implemented strategies in energy sector companies constitute a premise for researching this area. Problems may be strategically conditioned and result from inadequate management and the lack of implementation of these strategies. The selection of strategic goals that positively impact the environment is essential when it is translated into the strategy’s implementation by energy companies. The result of this bibliometric research is that current energy sector strategies are not studied from a theoretical point of view but as planning in the energy sector to achieve practical goals related primarily to SD.



The objectives of energy sector strategies are aimed at involving the improvement of the environment or minimizing anthropo-pressure. There is also complexity of the decision-making process in strategy field results from the growing number of elements (participants) of the business environment system and the ties between them, which are the result of unexpected events (discontinuities) that determine volatility, technological breakdowns, changes in consumer habits, economic transformations, and crises.




5. Conclusions


In this paper the authors assumed that scientists, who are authors of the explored publications indexed in Scopus, cooperate with business. Therefore, their works reflect the changes in the energy sector’s strategies. There is close cooperation between academia and the business environment to achieve sustainability in the energy sector. To illustrate this close relationship and to perform a literature review, two methods of review were used. The combined methods of CLR and SLR were used to identify the state of the art and integrate and synthesize the existing body of literature but also explore the main directions for further research on transformation strategies in the energy sector.



The main conclusion of this paper is that there are the changes in the energy sector, but the pace those changes is too slow in relation to the real actions. This disparity is caused by the imbalance between struggles to improve the quality of life and stop climate change and especially the rise in levels. Energy sector transformation strategies aim to overcome the disadvantages caused by localization and gain energetic independence and diversification in energy generation. Therefore, there are multiple directions among those strategies. There are different driving forces behind the strategic changes in the energy sector; however, they have not appeared in the results of this bibliometric study despite the full-time analyzation period, and words such as “war”, “armed conflict”, or “pandemic” were not excluded.



The methodological contribution of this paper is based on the comparison of the two methods employed in this literature review. The SLR method has a clear advantage over the CLR method, as it avoids many of the typical inadequacies and at the same time opens the way for replication of bibliometric research, strengthening the development of management science. With the growing practice or dissemination of the standard of systematic literature review in the preparation of promotional works and empirical studies, problems specific to this method arise. The bibliometric study based on the SLR with queries can be an initial step in the exploration of the research problem. The results of this SLR method provided only initial recognition of the general directions of strategies and their contexts. The subject of the changes in energy sector strategies was deeply explored in the CLR method, which allowed the identification of missing typologies and strategy classifications. Better results are obtained only when these two methods are combined.



The scientific contribution of this study is based on the exploration of the research gaps. The first is the taxonomic research gap, which is satisfied in this study by the proposed order in bibliometric maps and their clusters. The second is the knowledge gap about the direction of the changes in energy sector strategies, which is answered in this study. In this study, the methodic research gap is also covered in terms of the combination of the two adopted methods. The last research gap addressed in this study is based on rare literature reviews and slender publications dedicated to the changes in the energy sector’s strategies. However, these research gaps indicate promising research avenues which can be developed in future research.



The practical contributions of this paper can interest researchers, managers, and policymakers interested in energy sector strategies. The presentation of the directions and context of the strategies combined with their typologies allow one to assess the current situation of a company in the energy sector. The bibliometric maps along with their descriptions provide valuable information about promising scientific research which can combine subjects identified as outlier keywords. The direct implication for policymakers is the visible creation of the biogas and hydrogen power generation sectors of the bioeconomy. This specific direction of the development of strategies in the energy sector involves both managerial and technological solutions.



Among the publications, there are multiple shifts reflecting the authors’ scientific interest changes. The dimensions of those shifts are, among others, change from a theoretical to empirical perspective, change from protection and conservation towards environmental management, and there is also growing interest in RES as technological innovation over fossil fuels. Among the results, there was no visible discussion about clear energy production or nuclear energy generation as alternatives and renewable energy sources. However, the RES advantages are listed in many publications as diversification solutions in strategies, providing energetic independence. Those advantages are presented more often than disadvantages in the explored research indexed in Scopus papers. Along with the positive image of the strategies in the energy sector, their influence on the labor market is present in scientific publication. The elements of the strategies employed by the energy sector’s companies are also introduced in other sectors. The reason for an absence of classifications in the energy sector’s strategies can be a lack of typologies and a lack of divisions in the bibliometric maps. Among the publications, there is ongoing generalization of the strategic-management-related topics and presentation of the new subjects than exploration of the well-explored and known strategy elements.



The novelty of this bibliometric research is based on the identification of the changes in energy sector strategies and is important because of its reliance on resources and natural environment degradation. Another novelty feature of this research is the presentation of the existing research gaps and identification of main directions of ongoing research.



New possibilities such as information and communication technologies, especially the easy access to scientific information, have led to the rapid development of systematic methods of knowledge management [92]. In recent years, there has been a particular development of systematic literature review methodology, which, by using a replicable and well-described research procedure, allows for the search, selection, and evaluation of all available scientific evidence in a given field of inquiry. The method allows for the synthesis of this evidence, through which it is provided in a user-friendly way, with reliable information from an up-to-date evidence base. Systematic literature reviews are used by researchers preparing new research projects. A review of the literature allows for an understanding of a given issue and for the identification of a body of knowledge that needs to be supplemented in subsequent research. As a prerequisite for increasing the effectiveness of public decision making is to base it on sound and reliable scientific evidence, it is worthwhile for politicians to use systematic reviews. Given the usefulness of systematic literature review methods, there is a need to disseminate knowledge about what the reviews are and how they can be used.








Supplementary Materials


The following supporting information can be downloaded at: https://www.mdpi.com/article/10.3390/en15197068/s1.





Author Contributions


Conceptualization, A.S. and L.S.-P.; methodology, A.S. and L.S.-P.; formal analysis, A.S. and L.S.-P.; investigation, A.S. and L.S.-P.; writing—original draft preparation, A.S. and L.S.-P.; writing—review and editing, A.S. and L.S.-P.; visualization, A.S. and L.S.-P.; supervision, A.S.; project administration, A.S. and L.S.-P.; funding acquisition, A.S. and L.S.-P. All authors have read and agreed to the published version of the manuscript.




Funding


(A.S.) The project was financed by the National Science Centre in Poland under the program “Business Ecosystem of the Environmental Goods and Services Sector in Poland”, implemented in 2020–2022; project number 2019/33/N/HS4/02957; total funding amount PLN 120,900.00. (L.S.-P.) The project was financed by the Ministry of Education and Science in Poland under the program “Regional Initiative of Excellence” 2019–2023 project number 015/RID/2018/19 total funding amount 10 721 040,00 PLN.




Institutional Review Board Statement


Not applicable.




Informed Consent Statement


Not applicable.




Data Availability Statement


Not applicable.




Acknowledgments


The authors would like to thank Kinga Zmigrodzka-Ryszczyk and Agnieszka Dramińska (Wroclaw University of Economics and Business) and Alexandra Wang (York University Libraries) for the Scopus database exploration, data visualization and bibliometric workshops, and secondary data acquisition.




Conflicts of Interest


The authors declare no conflict of interest. The funders had no role in the design of the study; in the collection, analyses, or interpretation of data; in the writing of the manuscript or in the decision to publish the results.




References


	



Nagypál, N.C. Corporate social responsibility of hungarian SMEs with good environmental practices. J. East Eur. Manag. Stud. 2014, 19, 327–347. [Google Scholar] [CrossRef]

	



Franek, J.; Svoboda, O. Productivity and efficiency of automotive companies in the Czech Republic: A DEA approach. In Proceedings of the SMSIS 2019—13th International Conference on Strategic Management and Its Support by Information Systems, Ostrava, Czech Republic, 21–22 May 2019; pp. 87–98. [Google Scholar]

	



Aragón-Correa, J.A.; Rubio-López, E.A. Proactive Corporate Environmental Strategies: Myths and Misunderstandings. Long Range Plann. 2007, 40, 357–381. [Google Scholar] [CrossRef]

	



Sulich, A.; Sołoducho-Pelc, L. Renewable Energy Producers’ Strategies in the Visegrád Group Countries. Energies 2021, 14, 3048. [Google Scholar] [CrossRef]

	



Gostkowski, M.; Rokicki, T.; Ochnio, L.; Koszela, G.; Wojtczuk, K.; Ratajczak, M.; Szczepaniuk, H.; Bórawski, P.; Bełdycka-Bórawska, A. Clustering Analysis of Energy Consumption in the Countries of the Visegrad Group. Energies 2021, 14, 5612. [Google Scholar] [CrossRef]

	



Kozar, Ł.; Paduszyńska, M. Change Dynamics of Electricity Prices for Households in the European Union between 2011 and 2020. Finans. Prawo Finans. 2021, 4, 97–115. [Google Scholar] [CrossRef]

	



Szaruga, E.; Załoga, E. Qualitative–Quantitative Warning Modeling of Energy Consumption Processes in Inland Waterway Freight Transport on River Sections for Environmental Management. Energies 2022, 15, 4660. [Google Scholar] [CrossRef]

	



Fic, M.; Malinowski, M. Communication Infrastructure and Enterprise Effectiveness. In The Essence and Measurement of Organizational Efficiency; Dudycz, T., Osbert-Pociecha, G.B.B., Eds.; Springer Proceedings in Business and Economics; Springer Science and Business Media B.V.: Cham, Switzerland, 2016; pp. 39–63. [Google Scholar]

	



Kozar, Ł. Energy Sector and the Challenges of Sustainable Development Analysis of Spatial Differentiation of the Situation in the EU based on selected indicators. Probl. World Agric./Probl. Rol. Swiat. 2018, 18, 173–186. [Google Scholar] [CrossRef]

	



Sullivan, K.; Thomas, S.; Rosano, M. Using industrial ecology and strategic management concepts to pursue the Sustainable Development Goals. J. Clean. Prod. 2018, 174, 237–246. [Google Scholar] [CrossRef]

	



Marinakis, V.; Koutsellis, T.; Nikas, A.; Doukas, H. Ai and data democratisation for intelligent energy management. Energies 2021, 14, 4341. [Google Scholar] [CrossRef]

	



Gallo, A.B.; Simões-Moreira, J.R.; Costa, H.K.M.; Santos, M.M.; Moutinho dos Santos, E. Energy storage in the energy transition context: A technology review. Renew. Sustain. Energy Rev. 2016, 65, 800–822. [Google Scholar] [CrossRef]

	



Connolly, D.; Lund, H.; Mathiesen, B.V.; Leahy, M. A review of computer tools for analysing the integration of renewable energy into various energy systems. Appl. Energy 2010, 87, 1059–1082. [Google Scholar] [CrossRef]

	



Csigéné Nagypál, N.; Görög, G.; Harazin, P.; Péterné Baranyi, R. "Future Generations" and Sustainable Consumption. Econ. Sociol. 2015, 8, 207–224. [Google Scholar] [CrossRef]

	



Gerasimova, K. An Analysis of Brundtland Commission’s Our Common Future; Macat Library: London, UK, 2017; ISBN 9781912281220. [Google Scholar]

	



Olszak, C.M.; Mach-Król, M. A conceptual framework for assessing an organization’s readiness to adopt big data. Sustainability 2018, 10, 3734. [Google Scholar] [CrossRef]

	



Chung, M.H. Comparison of Economic Feasibility for Efficient Peer-to-Peer Electricity Trading of PV-Equipped Residential House in Korea. Energies 2020, 13, 3568. [Google Scholar] [CrossRef]

	



Biard, G.; Nour, G.A. Industry 4.0 Contribution to Asset Management in the Electrical Industry. Sustainability 2021, 13, 10369. [Google Scholar] [CrossRef]

	



Sine, W.D.; Lee, B.H. Tilting at Windmills? The Environmental Movement and the Emergence of the U.S. Wind Energy Sector. Adm. Sci. Q. 2009, 54, 123–155. [Google Scholar] [CrossRef]

	



Lattanzio, R.K. The World Bank Group Energy Sector Strategy; Nova Science Publishers, Inc.: Hauppauge, NY, USA, 2012; ISBN 9781620818428. [Google Scholar]

	



Suriyankietkaew, S.; Petison, P. A Retrospective and Foresight: Bibliometric Review of International Research on Strategic Management for Sustainability, 1991–2019. Sustainability 2019, 12, 91. [Google Scholar] [CrossRef]

	



Kern, F.; Howlett, M. Implementing transition management as policy reforms: A case study of the Dutch energy sector. Policy Sci. 2009, 42, 391–408. [Google Scholar] [CrossRef]

	



Norton, T.A.; Ayoko, O.B.; Ashkanasy, N.M. A Socio-Technical Perspective on the Application of Green Ergonomics to Open-Plan Offices: A Review of the Literature and Recommendations for Future Research. Sustainability 2021, 13, 8236. [Google Scholar] [CrossRef]

	



Finkbeiner, M.; Schau, E.M.; Lehmann, A.; Traverso, M. Towards Life Cycle Sustainability Assessment. Sustainability 2010, 2, 3309–3322. [Google Scholar] [CrossRef]

	



Eurostat. Sustainable Development in the European Union—Monitoring Report on Progress towards the SDGs in an EU Context, 2018th ed.; Eurostat: Brussels, Belgium, 2018. [Google Scholar]

	



Sulich, A.; Grudziński, A. The analysis of strategy types of the renewable energy sector. In Proceedings of the Enterprise and Competitive Environment: 22nd Annual International Conference, Brno, Czech Republic, 21–22 March 2019; Kapounek, S., Vránová, H., Eds.; Mendel University in Brno: Brno, Czech Republic, 2019; p. 59. [Google Scholar]

	



Małecka, A.; Maciej, M.; Mróz-Gorgoń, B.; Pfajfar, G. Adoption of collaborative consumption as sustainable social innovation: Sociability and novelty seeking perspective. J. Bus. Res. 2022, 144, 163–179. [Google Scholar] [CrossRef]

	



González-Eguino, M. Energy poverty: An overview. Renew. Sustain. Energy Rev. 2015, 47, 377–385. [Google Scholar] [CrossRef]

	



Sawhney, A. Striving towards a circular economy: Climate policy and renewable energy in India. Clean Technol. Environ. Policy 2021, 23, 491–499. [Google Scholar] [CrossRef]

	



Zema, T.; Sulich, A. Models of Electricity Price Forecasting: Bibliometric Research. Energies 2022, 15, 5642. [Google Scholar] [CrossRef]

	



Visser, M.; van Eck, N.; Waltman, L. Large-scale comparison of bibliographic data sources: Web of Science, Scopus, Dimensions, and CrossRef. In Proceedings of the 17th International Conference on Scientometrics and Informetrics, ISSI 2019, Rome, Italy, 2–5 September 2019; Volume 2, pp. 2358–2369. [Google Scholar]

	



Fortunato, S.; Bergstrom, C.T.; Börner, K.; Evans, J.A.; Helbing, D.; Milojević, S.; Petersen, A.M.; Radicchi, F.; Sinatra, R.; Uzzi, B.; et al. Science of science. Science 2018, 359, eaao0185. [Google Scholar] [CrossRef] [PubMed]

	



Lyulyov, O.; Pimonenko, T.; Kwilinski, A.; Dzwigol, H.; Dzwigol-Barosz, M.; Pavlyk, V.; Barosz, P. The impact of the government policy on the energy efficient gap: The evidence from Ukraine. Energies 2021, 14, 373. [Google Scholar] [CrossRef]

	



Dobrowolski, Z.; Drozdowski, G.; Panait, M.; Babczuk, A. Can the Economic Value Added Be Used as the Universal Financial Metric? Sustainability 2022, 14, 2967. [Google Scholar] [CrossRef]

	



Gerstenblatt, P. Collage Portraits as a Method of Analysis in Qualitative Research. Int. J. Qual. Methods 2013, 12, 294–309. [Google Scholar] [CrossRef]

	



Denyer, D.; Tranfield, D.; van Aken, J.E. Developing Design Propositions through Research Synthesis. Organ. Stud. 2008, 29, 393–413. [Google Scholar] [CrossRef]

	



Denyer, D.; Tranfield, D. Using qualitative research synthesis to build an actionable knowledge base. Manag. Decis. 2006, 44, 213–227. [Google Scholar] [CrossRef]

	



Briner, R.B.; Denyer, D. Systematic Review and Evidence Synthesis as a Practice and Scholarship Tool. In The Oxford Handbook of Evidence-Based Management; Oxford University Press: Oxford, UK, 2012; pp. 112–129. ISBN 9780199968879; 0199763984; 9780199763986. [Google Scholar]

	



Waltman, L. A review of the literature on citation impact indicators. J. Inform. 2016, 10, 365–391. [Google Scholar] [CrossRef]

	



Philips, R.; Guttman, I. A new criterion for variable selection. Stat. Probab. Lett. 1998, 38, 11–19. [Google Scholar] [CrossRef]

	



Arslan, A.; Haapanen, L.; Hurmelinna-Laukkanen, P.; Tarba, S.Y.; Alon, I. Climate change, consumer lifestyles and legitimation strategies of sustainability-oriented firms. Eur. Manag. J. 2021, 39, 720–730. [Google Scholar] [CrossRef]

	



Fuentes-Bracamontes, R.; Fuentes-Bracamontes, R. How to reform the power sector in Mexico? Insights from a simulation model. Int. J. Energy Sect. Manag. 2012, 6, 438–464. [Google Scholar] [CrossRef]

	



Vogel, R.; Güttel, W.H. The Dynamic Capability View in Strategic Management: A Bibliometric Review. Int. J. Manag. Rev. 2012, 15, 426–446. [Google Scholar] [CrossRef]

	



Wróblewski, P.; Drożdż, W.; Lewicki, W.; Miązek, P. Methodology for Assessing the Impact of Aperiodic Phenomena on the Energy Balance of Propulsion Engines in Vehicle Electromobility Systems for Given Areas. Energies 2021, 14, 2314. [Google Scholar] [CrossRef]

	



Lamers, W.S.; Boyack, K.; Larivière, V.; Sugimoto, C.R.; van Eck, N.J.; Waltman, L.; Murray, D. Investigating disagreement in the scientific literature. eLife 2021, 10, e72737. [Google Scholar] [CrossRef]

	



Boyack, K.; Glänzel, W.; Gläser, J.; Havemann, F.; Scharnhorst, A.; Thijs, B.; van Eck, N.J.; Velden, T.; Waltmann, L. Topic identification challenge. Scientometrics 2017, 111, 1223–1224. [Google Scholar] [CrossRef]

	



van Eck, N.J.; Waltman, L. Software survey: VOSviewer, a computer program for bibliometric mapping. Scientometrics 2010, 84, 523–538. [Google Scholar] [CrossRef]

	



Vansovits, V.; Petlenkov, E.; Tepljakov, A.; Vassiljeva, K.; Belikov, J. Bridging the Gap in Technology Transfer for Advanced Process Control with Industrial Applications. Sensors 2022, 22, 4149. [Google Scholar] [CrossRef]

	



Kaczmarczyk, K.; Hernes, M. Financial decisions support using the supervised learning method based on random forests. Procedia Comput. Sci. 2020, 176, 2802–2811. [Google Scholar] [CrossRef]

	



Colavizza, G.; Boyack, K.W.; van Eck, N.J.; Waltman, L. Exploring the similarity of articles co-cited at different levels. In Proceedings of the ISSI 2017—16th International Conference on Scientometrics and Informetrics, Wuhan, China, 16–20 October 2017; pp. 549–560. [Google Scholar]

	



Waltman, L.; van Eck, N.J.; Wouters, P. Counting publications and citations: Is more always better? In Proceedings of the ISSI 2013—14th International Society of Scientometrics and Informetrics Conference, Vienna, Austria, 15–19 July 2013; Volume 1, pp. 455–467. [Google Scholar]

	



Organa, M.; Sus, A. Exploiting Opportunities in Strategic Business Nets—The Case Study. In Innovation Management and Education Excellence through Vision 2020, Proceedings of the 31st International Business Information Management Association Conference (IBIMA), Milan, Italy, 25–26 April 2018; Soliman, K.S., Ed.; International Business Information Management Association (IBIMA): Seville, Spain, 2018; pp. 5380–5390. [Google Scholar]

	



Niemczyk, J.; Sus, A.; Bielińska-Dusza, E.; Trzaska, R.; Organa, M. Strategies of European Energy Producers. Directions of Evolution. Energies 2022, 15, 609. [Google Scholar] [CrossRef]

	



van Eck, N.J.; Waltman, L.; Dekker, R.; van den Berg, J. A comparison of two techniques for bibliometric mapping: Multidimensional scaling and VOS. J. Am. Soc. Inf. Sci. Technol. 2010, 61, 2405–2416. [Google Scholar] [CrossRef]

	



Tcvetkov, P. Climate Policy Imbalance in the Energy Sector: Time to Focus on the Value of CO2 Utilization. Energies 2021, 14, 411. [Google Scholar] [CrossRef]

	



Janik, A.; Ryszko, A.; Szafraniec, M. Greenhouse Gases and Circular Economy Issues in Sustainability Reports from the Energy Sector in the European Union. Energies 2020, 13, 5993. [Google Scholar] [CrossRef]

	



Kochanek, E. The Energy Transition in the Visegrad Group Countries. Energies 2021, 14, 2212. [Google Scholar] [CrossRef]

	



Schaeffer, G.J. Energy sector in transformation, trends and prospects. Procedia Comput. Sci. 2015, 52, 866–875. [Google Scholar] [CrossRef]

	



James, P. The Corporate Response. In Greener Marketing; Charter, M., Ed.; Greenleaf Publishing: Sheffield, UK, 1992. [Google Scholar]

	



Bostrum, T.; Poysti, E. Enviornmental Startegy in the Enterprise; Helsinki School of Economics: Helsinki, Finland, 1992. [Google Scholar]

	



Welford, R. Cases in Enviornmental Management and Business Startegy; Rtman Publishing: London, UK, 1994. [Google Scholar]

	



Meima, R. Making Sense of Environmental Management Concepts and Practices: A critical exploration of Emerging Paradigms. In Proceedings of the 1994 Business Startegy and the Environment Conference, The University of, Nottingham, Nottingham, UK, 1994. [Google Scholar]

	



Roome, N. Business Strategy, R&D Management and Environmental Imperatives. R&D Manag. 1994, 24, 065–082. [Google Scholar] [CrossRef]

	



Loknath, Y.; Bepar, A.A. Green Management-Concept and Strategies. In Proceedings of the National Conference on Marketing and Sustainable Development, 13–14 October 2017; pp. 688–702. [Google Scholar]

	



Zhou, J.; He, P.; Qin, Y.; Ren, D. A selection model based on SWOT analysis for determining a suitable strategy of prefabrication implementation in rural areas. Sustain. Cities Soc. 2019, 50, 101715. [Google Scholar] [CrossRef]

	



Simpson, A. The Greening of Global Investment—How the Environement, Ethics and Politics are Reshaping Strategies; The Economicst Publications: London, UK, 1991. [Google Scholar]

	



Lyu, W.; Liu, J. Soft skills, hard skills: What matters most? Evidence from job postings. Appl. Energy 2021, 300, 117307. [Google Scholar] [CrossRef]

	



Martinot, E. Renewable energy investment by the World Bank. Energy Policy 2001, 29, 689–699. [Google Scholar] [CrossRef]

	



Balsalobre-Lorente, D.; Leitão, N.C.; Bekun, F.V. Fresh Validation of the Low Carbon Development Hypothesis under the EKC Scheme in Portugal, Italy, Greece and Spain. Energies 2021, 14, 250. [Google Scholar] [CrossRef]

	



Wróblewski, P.; Drożdż, W.; Lewicki, W.; Dowejko, J. Total Cost of Ownership and Its Potential Consequences for the Development of the Hydrogen Fuel Cell Powered Vehicle Market in Poland. Energies 2021, 14, 2131. [Google Scholar] [CrossRef]

	



Brodny, J.; Tutak, M.; Bindzár, P. Assessing the Level of Renewable Energy Development in the European Union Member States. A 10-Year Perspective. Energies 2021, 14, 3765. [Google Scholar] [CrossRef]

	



Tănasie, A.V.; Năstase, L.L.; Vochița, L.L.; Manda, A.M.; Boțoteanu, G.I.; Sitnikov, C.S. Green Economy—Green Jobs in the Context of Sustainable Development. Sustainability 2022, 14, 4796. [Google Scholar] [CrossRef]

	



Światowiec-Szczepańska, J.; Stępień, B. Drivers of Digitalization in the Energy Sector—The Managerial Perspective from the Catching Up Economy. Energies 2022, 15, 1437. [Google Scholar] [CrossRef]

	



Wróblewski, P.; Kupiec, J.; Drożdż, W.; Lewicki, W.; Jaworski, J. The Economic Aspect of Using Different Plug-In Hybrid Driving Techniques in Urban Conditions. Energies 2021, 14, 3543. [Google Scholar] [CrossRef]

	



Meek, W.R.; Pacheco, D.F.; York, J.G. The impact of social norms on entrepreneurial action: Evidence from the environmental entrepreneurship context. J. Bus. Ventur. 2010, 25, 493–509. [Google Scholar] [CrossRef]

	



Gabaldón-Estevan, D.; Peñalvo-López, E.; Alfonso Solar, D. The Spanish Turn against Renewable Energy Development. Sustainability 2018, 10, 1208. [Google Scholar] [CrossRef]

	



Colacicco, M.; Ciliberti, C.; Agrimi, G.; Biundo, A.; Pisano, I. Towards the Physiological Understanding of Yarrowia lipolytica Growth and Lipase Production Using Waste Cooking Oils. Energies 2022, 15, 5217. [Google Scholar] [CrossRef]

	



Senkus, P.; Glabiszewski, W.; Wysokińska-Senkus, A.; Cyfert, S.; Batko, R. The Potential of Ecological Distributed Energy Generation Systems, Situation, and Perspective for Poland. Energies 2021, 14, 7966. [Google Scholar] [CrossRef]

	



Paglini, R.; Gandiglio, M.; Lanzini, A. Technologies for Deep Biogas Purification and Use in Zero-Emission Fuel Cells Systems. Energies 2022, 15, 3551. [Google Scholar] [CrossRef]

	



Vavrek, R.; Chovancová, J. Energy Performance of the European Union Countries in Terms of Reaching the European Energy Union Objectives. Energies 2020, 13, 5317. [Google Scholar] [CrossRef]

	



Miśkiewicz, R.; Rzepka, A.; Borowiecki, R.; Olesińki, Z. Energy Efficiency in the Industry 4.0 Era: Attributes of Teal Organisations. Energies 2021, 14, 6776. [Google Scholar] [CrossRef]

	



Mitchell, D.; Blanche, J.; Harper, S.; Lim, T.; Gupta, R.; Zaki, O.; Tang, W.; Robu, V.; Watson, S.; Flynn, D. A review: Challenges and opportunities for artificial intelligence and robotics in the offshore wind sector. Energy AI 2022, 8, 100146. [Google Scholar] [CrossRef]

	



Karakosta, C. A Holistic Approach for Addressing the Issue of Effective Technology Transfer in the Frame of Climate Change. Energies 2016, 9, 503. [Google Scholar] [CrossRef]

	



Sarmiento, L.; Burandt, T.; Löffler, K.; Oei, P.-Y. Analyzing scenarios for the integration of renewable energy sources in the Mexican energy system—An application of the Global Energy System Model (GENeSys-MOD). Energies 2019, 12, 3270. [Google Scholar] [CrossRef]

	



Uğurlu, E. Impacts of Renewable Energy on CO 2 Emission: Evidence from the Visegrad Group Countries. Polit. Cent. Eur. 2022, 18, 295–315. [Google Scholar] [CrossRef]

	



Majeed, A.; Ye, C.; Chenyun, Y.; Wei, X. Muniba Roles of natural resources, globalization, and technological innovations in mitigation of environmental degradation in BRI economies. PLoS ONE 2022, 17, e0265755. [Google Scholar] [CrossRef]

	



Brodny, J.; Tutak, M. Analyzing Similarities between the European Union Countries in Terms of the Structure and Volume of Energy Production from Renewable Energy Sources. Energies 2020, 13, 913. [Google Scholar] [CrossRef]

	



Akinyele, D.; Belikov, J.; Levron, Y. Battery Storage Technologies for Electrical Applications: Impact in Stand-Alone Photovoltaic Systems. Energies 2017, 10, 1760. [Google Scholar] [CrossRef]

	



Sachs, J.D. From Millennium Development Goals to Sustainable Development Goals. Lancet 2012, 379, 2206–2211. [Google Scholar] [CrossRef]

	



Hwangbo, Y.; Shin, W.-J.; Kim, Y. Moderating Effects of Leadership and Innovation Activities on the Technological Innovation, Market Orientation and Corporate Performance Model. Sustainability 2022, 14, 6470. [Google Scholar] [CrossRef]

	



Medvedeva, Y.Y.; Luchaninov, R.S.; Poluyanova, N.V.; Semenova, S.V.; Alekseeva, E.A. The Stakeholders’ Role in the Corporate Strategy Creation for the Sustainable Development of Russian Industrial Enterprises. Economies 2022, 10, 116. [Google Scholar] [CrossRef]

	



Czarnecka, M.; Kinelski, G.; Stefańska, M.; Grzesiak, M.; Budka, B. Social Media Engagement in Shaping Green Energy Business Models. Energies 2022, 15, 1727. [Google Scholar] [CrossRef]








[image: Energies 15 07068 g001 550] 





Figure 1. Scopus-indexed publications dedicated to transition strategies in the energy sector as Query 1’s (Table 1) results. Source: Scopus database. 
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Figure 2. Scopus-indexed publications dedicated to transition strategies in the energy sector as Query 2’s results (Table 1). Source: Scopus database. 
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[image: Energies 15 07068 g002]







[image: Energies 15 07068 g003 550] 





Figure 3. Scopus-indexed publications dedicated to transition strategies in the energy sector as Query 9’s results (Table 1). Source: Scopus database. 
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Figure 4. Bibliometric map of indexed keyword co-occurrence results from Scopus based on Query 15. Source: authors’ elaboration performed in VOSviewer (version 1.6.18). 
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Figure 5. Bibliometric map of indexed keyword co-occurrence results from Scopus based on Query 18. Counting method: full counting. Minimum keyword co-occurrence is 10. Source: authors’ elaboration performed in VOSviewer (version 1.6.18). 
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Figure 6. Bibliometric map of all keyword co-occurrence from Scopus based on Query 18’s results. Source: authors’ elaboration performed in VOSviewer (version 1.6.18). 
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Figure 7. Bibliometric map of index keyword co-occurrence results from Scopus based on Query 19. Source: authors’ elaboration performed in VOSviewer (version 1.6.18). 
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Figure 8. Bibliometric map of index keyword co-occurrences from Scopus based on Query 20’s results. Source: authors’ elaboration performed in VOSviewer (version 1.6.18). 
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Figure 9. Bibliometric map of all keyword co-occurrence results from Scopus based on Query 21. Source: authors’ elaboration performed in VOSviewer (version 1.6.18). 
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Figure 10. Bibliometric map of index keyword co-occurrence results from Scopus based on Query 26. The authors’ elaboration was performed in VOSviewer (version 1.6.18). 
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Figure 11. Bibliometric map of index keyword co-occurrence results from Scopus based on Query 26. Counting method: full counting. Minimum keyword co-occurrence is 10. Source: authors’ elaboration performed in VOSviewer (version 1.6.18). 






Figure 11. Bibliometric map of index keyword co-occurrence results from Scopus based on Query 26. Counting method: full counting. Minimum keyword co-occurrence is 10. Source: authors’ elaboration performed in VOSviewer (version 1.6.18).
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Table 1. Syntaxes used in queries calibration for the Scopus scientific database exploration.
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	No.
	Query Syntax
	No. of Results

(20 August 2022)





	1
	(TITLE-ABS-KEY (“energy sector”)) AND (transition AND strategies)
	2290



	2
	(TITLE-ABS-KEY (“energy sector”)) AND (transformation AND strategies)
	1400



	3
	(TITLE-ABS-KEY (“energy sector”)) AND (transition AND transformation AND strategy)
	830



	4
	(TITLE-ABS-KEY (“energy sector”)) AND (transition AND strategy) AND (LIMIT-TO (SUBJAREA, “BUSI”) OR LIMIT-TO (SUBJAREA, “DECI”))
	340



	5
	(TITLE-ABS-KEY (“energy sector”)) AND (transformation AND strategy) AND (LIMIT-TO (SUBJAREA, “BUSI”) OR LIMIT-TO (SUBJAREA, “DECI”))
	248



	6
	(TITLE-ABS-KEY (“energy sector”)) AND (transformation AND transition AND strategy) AND (LIMIT-TO (SUBJAREA, “BUSI”) OR LIMIT-TO (SUBJAREA, “DECI”))
	134



	7
	(TITLE-ABS-KEY (“energy sector”)) AND (transformation AND transition AND strategy)) AND (change) AND (LIMIT-TO (SUBJAREA, “BUSI”) OR LIMIT-TO (SUBJAREA, “DECI”))
	121



	8
	(TITLE-ABS-KEY (“energy sector”)) AND ((transformation AND transition AND strategy)) AND (shift) AND (LIMIT-TO (SUBJAREA, “BUSI”) OR LIMIT-TO (SUBJAREA, “DECI”))
	26



	9
	(TITLE-ABS-KEY (“energy sector”)) AND (“transformation strategy”)
	23



	10
	TITLE-ABS-KEY (“energy sector strategies”)
	15



	11
	((TITLE-ABS-KEY (“energy sector”)) AND (“energy sector strategies”)) AND (LIMIT-TO (SUBJAREA, “BUSI”) OR LIMIT-TO (SUBJAREA, “DECI”))
	1



	12
	((TITLE-ABS-KEY (“energy sector”)) AND (transformation AND transition AND strategy)) AND (type AND typology AND classification AND category) AND (LIMIT-TO (SUBJAREA, “BUSI”) OR LIMIT-TO (SUBJAREA, “DECI”))
	0



	13
	((TITLE-ABS-KEY (“energy sector”)) AND (transition AND transformation AND strategies)) AND (“startegy type”) AND (LIMIT-TO (SUBJAREA, “BUSI”) OR LIMIT-TO (SUBJAREA, “DECI”))
	0



	14
	((TITLE-ABS-KEY (“energy sector”)) AND (transition AND transformation AND strategies)) AND (strategy AND type) AND (LIMIT-TO (SUBJAREA, “BUSI”) OR LIMIT-TO (SUBJAREA, “DECI”))
	0







Source: authors’ elaboration.
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Table 2. Queries focused on typologies used in the Scopus scientific database exploration.
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	No.
	Query Syntax
	No. of Results

(20 August 2022)





	15
	(TITLE-ABS-KEY (“energy sector”)) AND ((typology)) AND (strategy)
	281



	16
	(TITLE-ABS-KEY (“energy sector”)) AND (transition AND transformation AND strategy) AND (type)
	217



	17
	(TITLE-ABS-KEY (“energy sector”)) AND (transition AND transformation AND strategy) AND (typology)
	105



	18
	((TITLE-ABS-KEY (“energy sector”)) AND (transformation AND transition AND strategy)) AND (type) AND (LIMIT-TO (SUBJAREA, “BUSI”) OR LIMIT-TO (SUBJAREA, “DECI”))
	28



	19
	((TITLE-ABS-KEY (“energy sector”)) AND (transformation AND transition AND strategy)) AND (typology) AND (LIMIT-TO (SUBJAREA, “BUSI”) OR LIMIT-TO (SUBJAREA, “DECI”))
	21



	20
	((TITLE-ABS-KEY (“energy sector”)) AND (transformation AND transition AND strategy)) AND (category) AND (LIMIT-TO (SUBJAREA, “BUSI”) OR LIMIT-TO (SUBJAREA, “DECI”))
	14



	21
	((TITLE-ABS-KEY (“energy sector”)) AND (transformation AND transition AND strategy)) AND (classification) AND (LIMIT-TO (SUBJAREA, “BUSI”) OR LIMIT-TO (SUBJAREA, “DECI”))
	13







Source: authors’ elaboration.
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Table 3. Queries developed upon Query 2 from Table 1 used in the Scopus database exploration.
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	No.
	Query Syntax
	No. of Results

(20 August 2022)





	22
	((TITLE-ABS-KEY (“energy sector”)) AND (transformation AND strategies)) AND (“climate change”)
	724



	23
	((TITLE-ABS-KEY (“energy sector”)) AND (transformation AND strategies)) AND ((“climate change”)) AND (“renewable energy sources”)
	229



	24
	((TITLE-ABS-KEY (“energy sector”)) AND (transformation AND strategies)) AND (((“climate change”)) AND (“renewable energy sources”)) AND (“alternative energy”)
	56



	25
	((TITLE-ABS-KEY (“energy sector”)) AND (transformation AND strategies)) AND ((((“climate change”)) AND (“renewable energy sources”)) AND (“alternative energy”)) AND (“energy policy”)
	53



	26
	((TITLE-ABS-KEY (“energy sector”)) AND (transformation AND strategies)) AND (((((“climate change”)) AND (“renewable energy sources”)) AND (“alternative energy”)) AND (“energy policy”)) AND (“sustainable development”)
	40







Source: authors’ elaboration.
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Table 4. Clusters of index keyword co-occurrences in Figure 4 for Scopus Query 15.
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	Cluster
	Color
	Keywords





	1
	Red
	alternative energy, business models, decision making, economics, electricity generation, electricity industry, energy market, energy planning, energy sector, energy transitions, governance approach, innovation, investments, renewable resources, strategic approach, sustainability, wind power



	2
	Green
	commerce, energy, energy efficiency, energy policy, energy utilization, renewable energies, renewable energy resources, renewable energy sector, renewable energy sources, sustainable development



	3
	Blue
	climate change, energy management, fossil fuels, gas emissions, greenhouse gases







Source: authors’ elaboration.
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Table 5. Clusters of index keyword co-occurrences in Figure 5 for Scopus.
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	Cluster
	Color
	Keywords





	1
	Red
	commerce, decision making, economic and social effects, sustainable development



	2
	Green
	the energy sector, energy transformation, technological innovation, innovation



	3
	Blue
	energy conservation, renewable energies



	4
	Yellow
	alternative energy, energy policy







Source: authors’ elaboration.
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Table 6. Clusters of all keyword co-occurrences in Figure 6 for Scopus.
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	Cluster
	Color
	Keywords





	1
	Red
	bioeconomy, biogas technologies, convergence, patent analysis



	2
	Green
	energy conservation, energy policy, energy transformation, renewable energies,



	3
	Blue
	energy sector, innovation, modeling, technological innovation



	4
	Yellow
	alternative energy, commerce, decision making, sustainable development



	5
	Violet
	coal industry, economic and social effects, renewable energy







Source: authors’ elaboration.
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Table 7. Clusters of keyword co-occurrences in Figure 8 for Scopus Query 19.






Table 7. Clusters of keyword co-occurrences in Figure 8 for Scopus Query 19.





	Cluster
	Color
	Keywords





	1
	Red
	alternative energy, international trade, multilevels, sustainability, sustainability transition, sustainable development, wind power



	2
	Green
	business development, commerce, energy management, energy market, energy sector, public utilities



	3
	Blue
	climate change, energy policy, fossil fuels, renewable energies,

renewable energy resources, social entrepreneurship



	4
	Yellow
	business models, electric industry, electricity industry, energy transitions, innovation







Source: authors’ elaboration.
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Table 8. Clusters of keyword co-occurrences in Figure 8 for Scopus Query 20.
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	Cluster
	Color
	Keywords





	1
	Red
	energy, electricity, sustainability



	2
	Green
	business model, renewable energy, sustainable development



	3
	Blue
	energy transition, energy transitions







Source: authors’ elaboration.
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Table 9. Clusters of keyword co-occurrences in Figure 9 for Scopus Query 21.
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	Cluster
	Color
	Keywords





	1
	Red
	energy transitions, renewable energy, renewable energies, sustainability, sustainable development



	2
	Green
	bioeconomy, biogas technologies, convergence, patent analysis







Source: authors’ elaboration.
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Table 10. Clusters of keyword co-occurrences in Figure 10 for Scopus Query 26.
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	Cluster
	Color
	Keywords





	1
	Red
	energy policy, alternative energy, climate change, decision making, energy efficiency, renewable energy sources, renewable energy resources



	2
	Green
	energy, energy sector, energy utilization, planning, sustainable development



	3
	Blue
	fossil fuels, environmental impact, solar energy







Source: authors’ elaboration.
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Table 11. Common and different keywords among analyzed Queries 15, 18, 19, 20, 21, and 26.
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	No of Occurrences
	Keywords
	Strategy Direction and Context





	6
	sustainable development
	Strategic aim and priorities



	5
	energy transition *
	Technological change



	4
	alternative energy; energy policy; energy sector; renewable energy *; sustainability
	New energy sources



	3
	climate change; business model *; commerce; decision making; fossil fuels; innovation; renewable energy resources
	Mitigation of negative changes

in natural environment



	2
	electricity industry; energy; energy efficiency; energy management; energy market; energy utilization; renewable energy; renewable energy sources; wind power
	Energy management and

increase the energy efficiency



	1
	bioeconomy; biogas technologies; energy convergence; economic and social effects; economics; electric industry; electricity; electricity generation; energy conservation; energy planning; energy transformation; environmental impact; gas emissions; governance approach; greenhouse gases; international trade; investments; multilevels; patent analysis; planning; public utilities; renewable energy sector; renewable resources; social entrepreneurship; solar energy; strategic approach; sustainability transition; technological innovation
	Future development and

innovative directions







Source: authors’ elaboration; * keywords occurring also in plural form.
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Table 12. The energy sector strategy groups.






Table 12. The energy sector strategy groups.





	
Source

	
Organizations’ Profiles According to Transformation Strategy Types




	
I

	
II

	
III

	
IV






	
James, 1992 [59]

	
Non-compliance

	
Compliance

	
Compliance-plus

	
Excellence




	
Bostrum and Poysti, 1992 [60]

	
Resistant

	
Passive

	
Reactive

	
Innovative




	
Welford, 1994 [61]

	
Cowards

	
Laggards

	
Thinkers

	
Doers




	
Meima, 1994 [62]

	
Problem Fixer

	
Obstacle Jumper

	
Opportunist

	
Activist




	
Roome, 1994 [63]

	
Indifference

	
Offensive

	
Defensive

	
Innovative




	
Loknath and Abdul Azeem, 2017 [64]

	
Stable

	
Reactive

	
Anticipatory

	
Entrepreneurial




	
Sulich and Grudziński, 2019 [26]

	
Isolation

	
Redundancy

	
Adaptation

	
Cooperation




	
Zhou et al., 2019 [65]

	
Avoidant

	
Reverse

	
Pioneering

	
Aggressing








Source: author’s own elaboration based on [64].
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