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Abstract. The green transformation of energy enterprises has become a critical component of global sustainability transitions, requiring
organizations to adapt not only technologically but also strategically, institutionally, and socially. While existing research has extensively
examined technological, economic, and regulatory aspects of energy transition, the role of human resource management (HRM) remains
fragmented across multiple theoretical traditions. The aim of this article is to develop an integrated conceptual framework for HRM at
energy enterprises during green transformation. The study employs a conceptual research design based on a systematic review and
synthesis of scientific literature in the fields of institutional theory, socio-technical transition studies, strategic management,
organizational capabilities, and Sustainable and Green Human Resource Management (HRM). The analysis demonstrates that green
transformation should be understood as a multidimensional and context-dependent process shaped by the interaction of external
sustainability-related pressures, organizational adaptation mechanisms, and workforce-related transformation processes. The findings
suggest that HRM functions not merely as an administrative support activity but as a strategic organizational capability that enables
workforce transformation, organizational learning, employee engagement, sustainability-oriented leadership, and the development of
green competencies. Based on the cross-paradigm synthesis, an integrated conceptual framework is proposed that explains how external
institutional and socio-technical drivers influence transformation outcomes through organizational mediators and HRM mechanisms.
The framework provides a theoretical foundation for future empirical research and practical analysis of HRM contributions to
sustainability-oriented transformation in the energy sector.
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1. Introduction

The transition toward sustainable and low-carbon development has become one of the most significant
challenges facing contemporary economies. Within this process, the energy sector occupies a particularly
important position due to its central role in economic systems, substantial contribution to greenhouse gas
emissions, and strategic importance for economic and societal development (United Nations Development
Programme, 2025; Strielkowski et al., 2024; Thomas et al., 2024). Consequently, energy enterprises are
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increasingly required to implement green transformation initiatives that encompass technological
modernization, organizational adaptation, innovation, regulatory compliance, and social sustainability. Green
transformation therefore extends beyond the adoption of renewable energy technologies and involves
fundamental changes in organizational structures, managerial practices, workforce competencies, and corporate
strategies (Geels, 2002; Schot & Geels, 2008; Liu & Song, 2023).

While existing research has extensively examined technological, economic, and policy aspects of energy
transition (Geels et al., 2016; Plotkin et al., 2023; Zhou et al., 2025), considerably less attention has been devoted
to the role of human resource management (HRM) in facilitating sustainability-oriented transformation.
However, the successful implementation of green transformation depends not only on technological innovations
and strategic decisions but also on employees’ competencies, behaviours, engagement, and capacity to adapt to
changing organizational requirements. As a result, HRM increasingly emerges as a strategic organizational
capability that supports workforce transformation, organizational learning, innovation, and sustainability-
oriented change (Ehnert, 2009; Jabbour & Santos, 2008; Yong et al., 2020).

The growing body of research on Sustainable Human Resource Management (Sustainable HRM) and Green
Human Resource Management (Green HRM) demonstrates that HRM contributes to organizational
sustainability through the development of green competencies, environmental commitment, employee
engagement, environmental training, and sustainability-oriented leadership (Renwick et al., 2012; Jabbour,
2013; Dumont et al., 2017; Yong et al., 2020). Nevertheless, the existing literature remains fragmented across
several theoretical traditions. Institutional theory explains how organizations respond to environmental and
societal pressures (Selznick, 1957; Meyer & Rowan, 1977; DiMaggio & Powell, 1983; Scott, 2014),
sustainability transition studies explain how socio-technical systems evolve toward sustainability (Geels, 2002;
Schot & Geels, 2008; Geels et al., 2016), while strategic management and organizational capabilities theories
explain how organizations adapt, innovate, and develop capabilities required for transformation (Barney, 1991;
Teece et al., 1997; Eisenhardt & Martin, 2000). Although these perspectives address important aspects of
transformation, they are rarely integrated into a unified framework capable of explaining the role of HRM within
the broader process of green transformation at energy enterprises.

This fragmentation creates a theoretical gap in understanding how external sustainability pressures,
organizational adaptation mechanisms, and HRM practices interact during the green transformation of energy
enterprises. Existing studies have predominantly examined these elements separately, resulting in limited
theoretical understanding of the mechanisms through which HRM contributes to sustainability-oriented
organizational transformation. Addressing this gap is important both for advancing academic knowledge and
for supporting managers responsible for implementing workforce-related aspects of energy transition and
sustainable development.

The aim of this article is to develop a conceptual framework for human resource management at energy
enterprises during green transformation. Drawing upon institutional and socio-technical transition theory
(Selznick, 1957; Scott, 2014; Geels, 2002, 2024), strategic management and organizational capabilities theory
(Barney, 1991; Teece et al., 1997; Eisenhardt & Martin, 2000), and the Sustainable and Green HRM paradigm
(Ehnert, 2009; Renwick et al., 2012; Yong et al., 2020), the article synthesizes existing theoretical perspectives
into an integrated analytical model. The proposed framework conceptualizes HRM as a strategic organizational
mechanism that mediates the relationship between external transformation drivers, organizational adaptation
processes, and enterprise-level green transformation outcomes.

The article contributes to the literature in three ways. First, it systematizes the principal theoretical approaches
relevant to HRM in the context of green transformation. Second, it develops an integrated conceptual framework
that explains the relationships between institutional pressures, organizational adaptation mechanisms, HRM
practices, and transformation outcomes. Third, it identifies the key dimensions through which the contribution
of HRM to the green transformation of energy enterprises can be analysed in future empirical research and
managerial practice.
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2. Green transformation of energy enterprises: defining, structuring and contextualizing

The green transformation of energy enterprises represents a specific and particularly complex case of
sustainability-oriented transformation due to the systemic role of the energy sector in economic development
and its central contribution to global environmental challenges. Unlike many other industries, energy enterprises
operate within highly capital-intensive, infrastructure-dependent, and strongly regulated systems, where
technological change is closely intertwined with institutional frameworks, market structures, geopolitical
dynamics, and long-term investment cycles (Strielkowski et al., 2024; Plotkin et al., 2023). At the same time,
the energy sector remains the largest contributor to global greenhouse gas emissions and therefore occupies a
central position in decarbonization strategies and sustainability transitions (United Nations Development
Programme, 2025). Consequently, the transformation of energy enterprises extends beyond organizational
change and constitutes an essential component of broader socio-technical, economic, and institutional
transformation processes (Geels, 2002; Schot & Geels, 2008).

In contrast to less system-critical industries, changes occurring within energy enterprises generate cascading
effects across value chains, markets, and societal systems. The transformation of the sector therefore requires
coordinated changes in technologies, business models, regulatory frameworks, and organizational practices.
Furthermore, energy enterprises face the challenge of balancing environmental sustainability objectives with
energy security, affordability, and economic competitiveness (European Bank for Reconstruction and
Development, n.d.; Vosylius et al., 2013; Thomas et al., 2024). These characteristics distinguish the energy
sector from many other industries and necessitate a multidimensional analytical perspective capable of capturing
the complexity of green transformation processes.

The scientific literature demonstrates that green transformation is a multidimensional, dynamic, and context-
dependent phenomenon for which no universally accepted definition currently exists. Instead, scholars
conceptualize it through different theoretical lenses emphasizing technological change, sustainability
transitions, organizational adaptation, innovation, and institutional transformation. Amundsen and Hermansen
(2021) describe green transformation as a boundary object characterized by interpretive flexibility, allowing
different stakeholders to assign diverse meanings ranging from incremental environmental improvements to
fundamental socio-economic restructuring. This perspective highlights the conceptual breadth of green
transformation and its dependence on contextual conditions.

From a strategic perspective, green transformation can be understood as a process through which organizations
seek to maintain long-term sustainability, resilience, and competitiveness under conditions of climate change,
environmental regulation, and global uncertainty (Plotkin et al., 2023). Innovation-oriented approaches
emphasize the integration of environmental objectives into corporate strategies, innovation systems, and
operational models, where digital technologies, green innovation, and dynamic capabilities function as key
transformation mechanisms (Liu & Song, 2023). Sustainability transition research further interprets green
transformation as a structural shift from fossil-fuel-based socio-technical systems toward renewable, low-
carbon, and resource-efficient configurations, involving changes in technologies, institutions, markets, and
social practices (Geels, 2002, 2024; Thomas et al., 2024; Strielkowski et al., 2024).

International organizations similarly conceptualize green transformation as a holistic process integrating
decarbonization, technological modernization, institutional reform, economic restructuring, and social
inclusion. Particular emphasis is placed on the principles of sustainable development and just transition,
ensuring that the benefits and costs of transformation are distributed fairly among stakeholders (United Nations
Development Programme, 2025; European Bank for Reconstruction and Development, n.d.).

Synthesizing these perspectives, the authors define the green transformation of energy enterprises as a
multidimensional, systemic, and non-linear process of strategic, technological, organizational, and institutional
change aimed at achieving low-carbon, resource-efficient, and sustainable development while simultaneously
ensuring economic resilience, social responsibility, and long-term competitiveness.
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The literature further suggests that green transformation should be understood as a multi-level and
multidimensional process composed of several interrelated dimensions. At the technological level,
transformation involves the deployment of renewable energy technologies, improvements in energy efficiency,
infrastructure modernization, digitalization, and the adoption of advanced technological solutions, including
artificial intelligence and energy storage systems (Strielkowski et al., 2024; United Nations Development
Programme, 2025). At the economic and strategic level, transformation is reflected in the integration of
sustainability into corporate strategy, the development of carbon-neutral business models, and alignment with
ESG principles that increasingly influence investment decisions and organizational performance evaluation
(Plotkin et al., 2023; European Bank for Reconstruction and Development, n.d.; Zhou et al., 2025).

The organizational and managerial dimension encompasses changes in organizational structures, managerial
practices, leadership approaches, and corporate culture aimed at increasing adaptability, innovation, and
sustainability orientation (Thomas et al., 2024). The innovation and capability dimension highlights the
importance of dynamic capabilities, organizational learning, and innovation capacity in enabling enterprises to
convert technological and digital advancements into sustainable competitive advantages (Liu & Song, 2023;
Tvaronavi¢iene & Cernevi&iate, 2015; Zhou et al., 2025). At the institutional and regulatory level,
transformation is shaped by environmental regulations, policy frameworks, financial incentives, and governance
mechanisms that create enabling conditions for sustainable development and green investment (European Bank
for Reconstruction and Development, n.d.; Plotkin et al., 2023). Finally, the social dimension incorporates
workforce development, reskilling, employee participation, social inclusion, and just transition principles,
emphasizing the human-centered nature of sustainability-oriented transformation (United Nations Development
Programme, 2025). These dimensions are closely interconnected and operate simultaneously across macro,
meso, and micro levels of analysis, forming a holistic structure of green transformation as a systemic and
integrated process. The resulting conceptualization provides the foundation for identifying the specific role of
human resource management within the green transformation of energy enterprises. The key dimensions of
green transformation identified in the literature are summarized in Table 1.

Table 1. Structure of green transformation of energy enterprises across dimensions and levels
Levels of green transformation

Dimensions Macro level Meso level
f green . L . i
tranosfgrreneation (policy and institutional (industry and market ('er:g ro :?svezl)
environment) structures) P

Technological

National energy transition policies;
support for renewable energy;
large-scale infrastructure programs;
national digitalization strategies
(Strielkowski et al., 2024; United
Nations Development Programme,
2025)

Industry-level diffusion of
renewable technologies;
development of smart grids;
sectoral standards for energy
efficiency; technological
collaboration networks

Adoption of renewable energy
technologies; implementation of
energy-efficient processes; use of

digital tools (Al, big data);
modernization of internal
infrastructure

Economic and
strategic

National decarbonisation strategies;
green growth policies; development
of sustainable finance systems;
ESG regulatory frameworks
(Plotkin et al., 2023; European
Bank for Reconstruction and
Development, n.d.; Zhou et al.,
2025)

Industry competition and
market structures; sectoral
investment flows; ESG-
driven market expectations;
value chain restructuring
toward sustainability

Integration of sustainability into
corporate strategy; development of
carbon-neutral business models;
ESG-oriented decision-making;
green investment planning

Organizational and
managerial

National governance models;
institutional norms influencing
corporate governance; cultural

patterns of management and

leadership (Thomas et al., 2024)

Industry-specific
organizational practices;
sectoral management
standards; inter-
organizational coordination
and partnerships

Transformation of organizational
structures; development of
sustainability-oriented corporate
culture; adaptive leadership;
changes in decision-making
processes

Innovation and
capability

National innovation systems; R&D
policies; support for green and
digital innovation ecosystems (Liu
and Song, 2023; Zhou et al., 2025)

Industry innovation
networks; knowledge
spillovers; collaboration
between firms, universities,
and research institutions

Development of dynamic
capabilities (absorptive, adaptive,
innovative); internal R&D; ability

to integrate digital and green
innovations into operations

Institutional and
regulatory

Environmental regulations; climate
policies; legal frameworks;

Industry regulation; sector-
specific standards;

Compliance with regulations;
implementation of internal

202



http://jssidoi.org/jesi/
https://doi.org/10.9770/e4673856868

ENTREPRENEURSHIP AND SUSTAINABILITY ISSUES
ISSN 2345-0282 (online) http://jssidoi.org/jesi/

2026 Volume 14 Number 1 (September)
https://doi.org/10.9770/e4673856868

international agreements; financial compliance mechanisms; sustainability policies; alignment
incentives for green investments role of industry associations | with ESG standards; reporting and
(European Bank for Reconstruction and regulatory bodies accountability practices
and Development, n.d.; Plotkin et
al., 2023)
National social policies; just Labor market dynamics in Workforce reskilling and
transition frameworks; education the energy sector; sectoral upskilling; employee engagement
. and training systems; societal workforce transitions; social in sustainability initiatives;
Social . S . e : L
attitudes toward sustainability dialogue between organizational social responsibility
(United Nations Development stakeholders; professional practices; support for inclusive
Programme, 2025) networks transition

Source: compiled by the authors based on the scientific literature

The multidimensional structure presented in Table 1 demonstrates that the green transformation of energy
enterprises is a systemic process in which technological, economic, organizational, institutional, and social
dimensions are closely interconnected. Although these dimensions can be analytically distinguished, they
remain mutually dependent and evolve through continuous interactions across macro, meso, and micro levels
of analysis. Consequently, understanding the mechanisms of green transformation requires moving beyond
purely technological explanations and examining the organizational processes through which sustainability
objectives are translated into concrete managerial practices and organizational outcomes.

Among the identified dimensions, particular importance can be attributed to the organizational and managerial
dimension, which serves as a critical link between external transformation pressures and enterprise-level
responses. Existing research suggests that organizational adaptation is shaped not only by technological change
and regulatory requirements but also by internal factors such as governance structures, organizational culture,
leadership practices, and decision-making processes (DiMaggio & Powell, 1983; Scott, 2014; Greenwood et
al., 2017). These factors influence how organizations interpret sustainability-related challenges and how
effectively they respond to changing environmental, regulatory, and market conditions.

Furthermore, organizational transformation depends on the development of adaptive capabilities, innovation-
oriented cultures, and sustainability-oriented leadership capable of supporting long-term change (Eisenhardt &
Martin, 2000; Teece, 2007, Walker et al., 2010; Boons & Liideke-Freund, 2013). From a process perspective,
organizational change should be viewed as an evolving phenomenon that unfolds over time through interactions
among technological, institutional, and managerial transformations (Van de Ven & Poole, 1995; Pettigrew,
1997; Geels, 2002, 2024; Schot & Geels, 2008). Consequently, analysing green transformation at the
organizational level enables a deeper understanding of the managerial actions, organizational routines, and
behavioural mechanisms through which sustainability objectives are implemented in practice (Whittington,
2006; Delmas & Toffel, 2008; Schaltegger & Wagner, 2011).

This organizational perspective is particularly relevant for the study of HRM. As enterprises adopt new
technologies, business models, and sustainability strategies, workforce-related factors become increasingly
important for successful transformation. Employees must acquire new competencies, adapt to changing work
processes, participate in sustainability initiatives, and support organizational learning and innovation. Therefore,
HRM represents a key organizational mechanism through which sustainability objectives are translated into
employee capabilities, organizational culture, and transformation outcomes.

At the same time, the literature demonstrates that green transformation is highly context-dependent and unfolds
unevenly across countries and regions. Differences in institutional quality, economic development,
technological capabilities, regulatory frameworks, and cultural values shape the trajectories and outcomes of
sustainability transitions (Strielkowski et al., 2024; Thomas et al., 2024; Geels, 2024). Consequently, energy
enterprises operate within distinct national environments that influence their opportunities and constraints for
implementing green transformation initiatives.

To illustrate this contextual diversity, it is useful to complement the conceptual discussion with comparative

empirical evidence. Cross-country indicators provide an important analytical tool for examining differences in
energy transition performance and transformation readiness across national contexts. One of the most widely
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used instruments for this purpose is the Energy Transition Index (ETI), developed by the World Economic
Forum, which evaluates both the current performance of national energy systems and their readiness for future
transformation. By integrating environmental, economic, and institutional dimensions into a unified assessment
framework, the ETI provides valuable insights into the uneven geography of global energy transitions. Table 2
therefore presents the latest ETI rankings and scores, illustrating the substantial cross-country variation in green
transformation processes and reinforcing the argument that sustainability transitions are shaped by specific
national and institutional contexts.

Table 2. Energy Transition Index (ETI), n = 118 countries, 2025

Rank | Country | ETI Score
TOP 20
1 Sweden 775
2 Finland 71.8
3 Denmark 71.6
4 Norway 715
5 Switzerland 71.0
6 Austria 70.6
7 Latvia 69.4
8 Netherlands 69.2
9 Germany 68.8
10 Portugal 68.6
11 Estonia 68.0
12 China 67.5
13 Iceland 67.3
14 France 67.1
15 Brazil 67.0
16 UK 66.8
17 uUs 66.8
18 Spain 66.6
19 Lithuania 66.6
20 Israel 66.1
BOTTOM 20
99 Guatemala 48.7
100 Kuwait 48.6
101 Pakistan 48.5
102 Iran (Islamic Rep.) 47.6
103 Brunei Darussalam 47.6
104 Nepal 475
105 Bahrain 47.2
106 Mozambique 47.1
107 Nicaragua 46.8
108 Honduras 46.5
109 Zambia 46.3
110 Senegal 46.1
111 Tanzania 46.0
112 Ethiopia 45.9
113 Zimbabwe 44.8
114 Jamaica 44,5
115 Mongolia 44.2
116 Trinidad and Tobago 44.0
117 Botswana 42.8
118 Democratic Republic of Congo 424

Source: World Economic Forum, 2025.

The data presented in Table 2 demonstrate substantial differences in the level of energy transition across
countries, confirming that the green transformation of energy enterprises unfolds unevenly in the global context.
The highest ETI scores are concentrated in Northern and Western European countries, such as Sweden, Finland,
Denmark, and Norway, whose strong performance is supported by advanced institutional frameworks, high
shares of renewable energy, developed infrastructure, and long-term policy commitments to sustainability. In
contrast, many developing and resource-dependent economies occupy lower positions, reflecting structural
constraints related to fossil-fuel dependence, limited financial resources, and less developed regulatory
environments.
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These differences suggest that energy enterprises operate within highly heterogeneous external environments
that shape both the opportunities and constraints of green transformation. The positions of Latvia and China
provide illustrative examples of different transformation pathways. Latvia ranks among the global leaders in
energy transition performance, benefiting from a relatively clean energy mix, substantial integration of
renewable energy sources, and close alignment with European Union climate and energy policies.
Consequently, Latvian energy enterprises operate in an environment where sustainability objectives are
increasingly institutionalized through regulations, market expectations, and stakeholder demands, shifting the
focus from fundamental structural transformation toward optimization, innovation, and continuous
sustainability improvement (Lebedeva et al., 2021; Blumberga et al., 2014, 2024; Lagzdina et al., 2024). This
sustainability-oriented context is further supported by recent studies of Latvia’s climate-neutral energy pathway
and energy-sector transformation (Kudrenickis et al., 2024; Allena-Ozolina, 2025).

China represents a different transformation context. Despite the continued importance of fossil fuels within its
energy system, the country has achieved substantial progress through large-scale investments in renewable
energy technologies, rapid infrastructure development, and strong state support for sustainability initiatives. As
a result, Chinese energy enterprises operate within a dynamic environment characterized by simultaneous
modernization of existing energy systems and deployment of new low-carbon technologies (Sun et al., 2016;
Guan et al., 2018; Liu & Song, 2023; Zhou et al., 2022). These examples illustrate that similar sustainability
objectives may be pursued through different institutional arrangements, technological pathways, and
organizational strategies.

More broadly, the ETI can be interpreted as an aggregated indicator of the external environment in which energy
enterprises conduct their transformation activities. Higher ETI scores generally reflect stronger institutional
support, more advanced technological infrastructure, and market conditions that facilitate sustainability-
oriented change. Conversely, lower scores often indicate structural and institutional barriers that require
enterprises to rely more heavily on internal capabilities, innovation, and adaptive strategies. Therefore, national
energy transition performance not only reflects country-level progress but also signals the opportunities and
constraints faced by individual enterprises operating within different contexts (World Economic Forum, 2025).

At the same time, existing research demonstrates that transformation processes vary not only between countries
but also within individual national contexts. Regional studies of Latvia, for example, reveal significant
differences in renewable energy potential, infrastructure development, energy consumption patterns, and socio-
economic conditions (Kacare et al., 2021; Zeibote et al., 2025). Such findings indicate that even within a
common institutional framework, enterprises may encounter substantially different transformation opportunities
and challenges depending on their geographical location and resource base. Consequently, the spatial dimension
of green transformation extends beyond national boundaries and encompasses intra-country variations that
influence organizational decision-making and transformation trajectories.

The literature further emphasizes that green transformation is shaped by broader cultural and societal factors.
As argued by Amundsen and Hermansen (2021), green transformation functions as a boundary object whose
interpretation varies across stakeholders and contexts. Cultural values influence how sustainability is perceived,
prioritized, and implemented, thereby affecting organizational responses to environmental challenges.
Empirical studies demonstrate that national cultural characteristics, including long-term orientation,
individualism, and attitudes toward uncertainty, are associated with differences in environmental governance,
sustainability performance, and investments in sustainable technologies (Ringov & Zollo, 2007; Gallego-
Alvarez & Ortas, 2017; Almagqtari et al., 2023). Consequently, transformation pathways are not only
institutionally but also culturally embedded.

The importance of cultural context becomes particularly evident when comparing different governance models
of sustainability transitions. Collectivist societies often rely on stronger state coordination and large-scale policy
interventions, facilitating rapid implementation of transformation initiatives, whereas more individualistic
societies tend to emphasize market mechanisms, innovation ecosystems, and decentralized decision-making
(Sovacool, 2016; Liu et al., 2018; Buckley, 2021). These differences influence not only policy design but also
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organizational strategies, stakeholder interactions, and the mechanisms through which transformation is
implemented.

From a broader socio-technical perspective, transformation involves not only technological and institutional
change but also shifts in social practices, organizational routines, and cultural meanings (Geels, 2002, 2024;
Geels et al., 2016). Studies of pro-environmental behaviour similarly demonstrate that societal norms, trust, and
cultural attitudes significantly influence energy consumption patterns, public acceptance of renewable
technologies, and participation in sustainability initiatives (Steg & Vlek, 2009; Halkos & Tzeremes, 2013).
Therefore, cultural context acts as an important mediating factor that shapes how green transformation is
interpreted and enacted at both organizational and societal levels.

Overall, the reviewed literature suggests that the green transformation of energy enterprises should be
understood as a geographically, institutionally, and culturally embedded process. Transformation pathways
differ across countries, regions, and organizations because they are shaped by the interaction of regulatory
frameworks, technological capacities, cultural values, socio-economic conditions, and organizational
capabilities. Recognizing this contextual diversity is essential for developing theoretically robust and practically
relevant approaches to analysing the role of HRM within sustainability-oriented transformation processes.

3. Conceptualizing HRM at energy enterprises during green transformation

While the previous section established the concept, structure, and contextual characteristics of the green
transformation of energy enterprises, understanding the mechanisms through which this transformation is
implemented requires a closer examination of organizational processes and managerial practices. Existing
research demonstrates that sustainability-oriented transformation cannot be explained solely through
technological innovation, regulatory change, or strategic adaptation. Its successful implementation ultimately
depends on people, their competencies, behaviours, values, and capacity to adapt to changing organizational
requirements (Ehnert, 2009; Jabbour & Santos, 2008; Renwick et al., 2012). Consequently, human resource
management (HRM) occupies a central position within transformation processes because it directly influences
workforce development, organizational learning, employee engagement, and the adoption of sustainability-
oriented practices.

The literature further suggests that the green transformation of energy enterprises is shaped by the interaction
of multiple factors operating at different analytical levels. Institutional pressures, sustainability regulations,
stakeholder expectations, and socio-technical transition processes create external drivers for organizational
change (Selznick, 1957; DiMaggio & Powell, 1983; Scott, 2014; Geels, 2002, 2024). At the organizational
level, enterprises respond to these pressures through strategic adaptation, capability development, innovation,
and organizational learning (Barney, 1991; Teece et al., 1997; Eisenhardt & Martin, 2000). At the workforce
level, Sustainable and Green HRM practices contribute to the development of green competencies,
environmental commitment, sustainability-oriented leadership, and employee participation in transformation
initiatives (Ehnert, 2009; Jabbour, 2013; Dumont et al., 2017; Yong et al., 2020). Understanding the role of
HRM during green transformation therefore requires an integrated conceptual perspective capable of linking
these complementary dimensions.

To establish the theoretical foundations of such a perspective, this study synthesizes several organizational and
managerial paradigms that address different aspects of sustainability-oriented transformation. Institutional and
socio-technical transition theories explain the external drivers and contextual conditions shaping transformation
processes; strategic management and organizational capabilities theories explain how enterprises adapt and
develop the capabilities necessary for sustainability-oriented change; while Sustainable and Green HRM
theories clarify the mechanisms through which workforce management contributes to organizational
transformation and sustainability outcomes. The principal paradigms, their core assumptions, theoretical
contributions, and representative authors are summarized in Table 3, which provides the theoretical foundation
for the development of the conceptual framework proposed in this article.

Table 3. Theoretical foundations of the conceptual framework for HRM at energy enterprises during their green transformation
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Paradigm

| Main theoretical focus

| Key concepts

| Representative authors

Institutional and socio-technical context of green transformation

Institutional and
organizational
adaptation
paradigm

Explains how organizations respond
to external institutional pressures
and seek legitimacy during
sustainability-oriented change

Institutionalization, legitimacy,
institutional pressures,
organizational adaptation,
institutional isomorphism,
organizational identity,
stakeholder expectations

Selznick (1957); Meyer &
Rowan (1977); DiMaggio &
Powell (1983); Scott (2014);

Delmas & Toffel (2008);

Greenwood et al. (2017)

Sustainability
transition and
socio-technical

Explains how green transformation
emerges and unfolds through
interactions among technologies,
institutions, markets, actors,

Sustainability transitions, socio-
technical systems, multi-level
perspective, niche innovations,

regimes, landscapes,

Nelson & Winter (1982); Geels
(2002); Schot & Geels (2008);
Geels et al. (2016); Geels

management and
organizational
capabilities
paradigm

Explains how organizations
strategically adapt to environmental
change and develop capabilities
required for transformation

organizational capabilities,
dynamic capabilities, governance,
resource allocation,
organizational learning,
innovation

tranS|F|0n infrastructures, and societal organizational learning, transition (2024)
paradigm
developments pathways
Organizational adaptation and strategic transformation
Stakeholder management,
Strategic strategic adaptation,

Freeman & McVea (2001); Hart
(1995); Teece et al. (1997);
Barney (1991); Eisenhardt &
Martin (2000)

HRM within sustainability-oriented transformation

Sustainable and
green HRM
paradigm

Explains how HRM contributes to
sustainability-oriented
organizational transformation and
environmental performance

Green HRM, Sustainable HRM,
green competencies, employee
engagement, environmental
training, green leadership,
sustainability culture, workforce
transformation

Ehnert (2009); Renwick et al.
(2013); Jabbour & Santos
(2008); Jabbour (2013);
Dumont et al. (2017); Yong et
al. (2020)

Source: developed by the authors based on the analyzed scientific literature.
3.1. Institutional and socio-technical context of green transformation

Institutional and organizational adaptation paradigm

The institutional and organizational adaptation paradigm explains how organizations respond to changing
external environments, seek legitimacy, and translate societal expectations into internal structures, managerial
practices, and employee behaviour. Within the context of the green transformation of energy enterprises, this
perspective is particularly important because sustainability-oriented change is driven not only by technological
innovation but also by environmental regulations, climate policies, ESG requirements, professional standards,
investor expectations, and broader societal demands for sustainable development. Consequently, energy
enterprises are embedded in institutional environments that shape both the direction and the pace of
transformation.

One of the foundational contributions to this perspective was made by Selznick (1957), who conceptualized
organizations as social institutions rather than merely technical instruments for achieving predefined goals.
According to Selznick, organizations gradually develop distinctive values, identities, and commitments, while
leadership plays a central role in institutionalizing organizational purpose and maintaining organizational
integrity. Applied to green transformation, this perspective suggests that sustainability requires not only
technological modernization but also the development of sustainability-oriented organizational values,
leadership practices, and cultural norms. From this viewpoint, HRM serves as a mechanism through which
sustainability principles become embedded in recruitment, training, performance management, leadership
development, and organizational culture.

The relationship between organizations and their institutional environments was further developed by Meyer
and Rowan (1977), who argued that organizations frequently adopt formal structures and managerial practices
because these are perceived as legitimate within their external environments. Organizations therefore seek
conformity with prevailing institutional expectations in order to secure legitimacy, stability, and access to
resources. In the context of green transformation, sustainability-oriented HRM practices can be interpreted as
institutional responses to environmental regulations, ESG frameworks, investor expectations, and societal
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demands for responsible business conduct. Green recruitment, sustainability training, environmental
performance management, and sustainability leadership development therefore contribute not only to
organizational effectiveness but also to organizational legitimacy.

Building on this perspective, DiMaggio and Powell (1983) explain why organizations operating within the same
institutional environment tend to become increasingly similar over time. Their theory of institutional
isomorphism identifies three mechanisms of convergence: coercive pressures arising from laws and regulations,
mimetic pressures resulting from imitation under uncertainty, and normative pressures associated with
professional standards and educational systems. These mechanisms are highly relevant to the energy sector,
where enterprises increasingly adopt similar sustainability-oriented HRM practices, including environmental
training systems, green competencies, ESG-related performance indicators, and sustainability governance
structures. Consequently, institutional isomorphism helps explain the growing standardization of green HRM
models across energy industries.

A more comprehensive understanding of institutional influences is provided by Scott (2014), whose framework
distinguishes between regulative, normative, and cultural-cognitive pillars of institutions. The regulative pillar
encompasses environmental laws and climate policies; the normative pillar reflects professional standards and
socially accepted sustainability practices; while the cultural-cognitive pillar relates to shared beliefs, values, and
understandings concerning sustainability. Together, these pillars explain how external sustainability
expectations become translated into organizational structures, workforce practices, and organizational culture.
Importantly, Scott emphasizes that organizational actors are not merely constrained by institutions but also
actively participate in reproducing and transforming them, highlighting the role of managers and employees as
active agents of green transformation.

While institutional theory explains why organizations respond to sustainability pressures, Delmas and Toffel
(2008) demonstrate how such pressures are translated into organizational action. Their research shows that
organizations exposed to similar environmental demands may nevertheless adopt different responses depending
on internal governance structures, managerial influence, and stakeholder relationships. This insight is
particularly relevant for HRM because sustainability objectives must be interpreted, prioritized, and
operationalized through organizational systems, leadership processes, workforce practices, and communication
mechanisms. HRM therefore acts as a mediating subsystem connecting external sustainability expectations with
internal organizational adaptation.

Contemporary organizational institutionalism further extends this perspective by emphasizing that
organizations actively interpret, negotiate, and respond to evolving societal expectations (Greenwood et al.,
2017). Green transformation therefore involves not only environmental objectives but also broader concerns
related to social sustainability, workforce inclusion, employee well-being, and just transition principles.
Accordingly, HRM should support organizational adaptability, stakeholder engagement, sustainability-oriented
leadership, institutional learning, and equitable workforce transformation. From this perspective, HRM becomes
a strategic organizational capability through which energy enterprises maintain legitimacy, balance competing
stakeholder demands, and achieve long-term sustainability-oriented development.

Overall, the institutional and organizational adaptation paradigm suggests that HRM functions as a strategic
mechanism connecting external institutional pressures with internal organizational transformation. Through
recruitment, training, leadership development, performance management, organizational culture, and employee
engagement, HRM facilitates the institutionalization of sustainability and supports the long-term adaptation of
energy enterprises to changing environmental, social, and regulatory conditions.

While the institutional perspective explains why organizations transform and adapt to sustainability pressures,
the socio-technical transition perspective explains how transformation unfolds through the interaction of
technologies, institutions, infrastructures, markets, and social practices.

Sustainability transition and socio-technical transition paradigm
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The socio-technical transition perspective was further developed through the integration of evolutionary
economics, innovation studies, and sustainability transition research. Building on the evolutionary foundations
established by Nelson and Winter (1982) and the multi-level perspective proposed by Geels (2002), subsequent
studies increasingly emphasized that sustainability transitions are not solely technological phenomena but
involve the co-evolution of technologies, institutions, organizations, markets, infrastructures, policies, and
social practices. Consequently, successful green transformation requires coordinated adaptation across multiple
dimensions of socio-technical systems rather than isolated technological improvements.

A significant contribution in this regard was made by Schot and Geels (2008), who developed the Strategic
Niche Management (SNM) approach. According to the authors, sustainability transitions emerge through the
creation of protected innovation niches where new technologies, organizational arrangements, and behavioural
practices can be experimented with, refined, and gradually integrated into mainstream socio-technical regimes.
The authors identify learning processes, actor networking, shared expectations, and institutional alignment as
critical mechanisms facilitating successful transition pathways. For energy enterprises undergoing green
transformation, this perspective highlights the importance of organizational learning, experimentation,
knowledge sharing, and employee participation in innovation processes. Accordingly, HRM should facilitate
continuous competence development, interdisciplinary collaboration, sustainability-oriented leadership, and
organizational learning capabilities that enable employees and managers to contribute to emerging green
innovation systems.

The socio-technical transition perspective has also increasingly recognized the role of organizational actors and
institutional dynamics in shaping transition trajectories. Geels et al. (2016) argue that low-carbon transitions are
characterized by complex interactions among incumbent firms, policymakers, technology developers, civil
society organizations, and market actors. The authors distinguish several transition pathways, including
transformation, reconfiguration, substitution, and de-alignment/re-alignment pathways, each associated with
different organizational and institutional challenges. This perspective is highly relevant for HRM because
different transition pathways require different forms of workforce adaptation, leadership approaches,
organizational learning mechanisms, and change management practices. Furthermore, the authors emphasize
that transition processes are inherently non-linear and frequently involve conflicts, resistance, power struggles,
and competing institutional logics. Therefore, HRM systems should support employee engagement,
organizational resilience, conflict management, adaptive leadership, and workforce flexibility to facilitate
successful organizational adaptation under conditions of uncertainty and change.

More recently, Geels (2024) further elaborated the Multi-Level Perspective by emphasizing the
multidimensional nature of sustainability transitions and the interactions between niche innovations, socio-
technical regimes, and broader landscape developments. The study demonstrates that green transformation
unfolds through several stages, including experimentation, stabilization, diffusion, and institutionalization, each
requiring different organizational capabilities and management approaches. From an HRM perspective, these
stages imply changing priorities throughout the transformation process. During the early phases, organizations
require experimentation, innovation-oriented culture, employee learning, and competence development. During
later phases, HRM becomes increasingly responsible for embedding sustainability-related competencies, values,
and practices into organizational routines, performance management systems, leadership structures, and long-
term workforce strategies.

Overall, the sustainability transition and socio-technical transition paradigm suggests that green transformation
is a systemic, evolutionary, and multi-actor process requiring continuous organizational adaptation, learning,
innovation, and institutional change. Within this process, HRM functions as a strategic organizational capability
that supports workforce transformation, competence development, organizational learning, stakeholder
coordination, and the institutionalization of sustainability-oriented practices. Consequently, HRM becomes an
essential mechanism through which energy enterprises adapt to evolving technological, institutional, and
societal conditions associated with the transition toward sustainable energy systems.

3.2. Organizational adaptation and strategic transformation
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Strategic management and organizational capabilities paradigm

The green transformation of energy enterprises represents a complex organizational process that extends beyond
technological modernization and environmental compliance. It requires the reconfiguration of organizational
resources, capabilities, structures, managerial systems, and organizational cultures in response to evolving
environmental, technological, regulatory, and stakeholder pressures. Consequently, understanding green
transformation requires a theoretical perspective capable of explaining how organizations adapt, learn, innovate,
and transform over time. Strategic management and organizational capabilities theories provide such a
perspective by emphasizing the role of resources, capabilities, managerial decision-making, organizational
learning, and strategic adaptation in enabling long-term organizational development.

One of the foundational perspectives within this paradigm is the resource-based view of the firm. Penrose
(1959/2009) conceptualizes organizations as collections of productive resources whose value depends on
managerial capabilities, organizational learning, and the effective utilization of human resources. According to
Penrose (1959/2009), organizational growth depends not merely on access to resources but on the ability to
develop and deploy organizational capabilities, while the pace of transformation is constrained by managerial
and organizational capacities, a phenomenon later conceptualized as the Penrose effect (Kor et al., 2016).
Similarly, Barney (1991) argues that sustainable competitive advantage emerges from resources that are
valuable, rare, difficult to imitate, and non-substitutable. Within the context of green transformation,
sustainability-related competencies, environmental knowledge, innovation capabilities, leadership expertise,
and sustainability-oriented organizational cultures may be regarded as strategic resources capable of generating
long-term organizational competitiveness (Barney, 1991). Consequently, HRM assumes a strategic role in
developing, maintaining, and renewing these resources through recruitment, training, knowledge management,
leadership development, and employee engagement.

While resource-based theories explain the sources of organizational advantage, dynamic capabilities theory
explains how organizations adapt these resources under conditions of environmental change. Teece et al. (1997)
argue that sustainable organizational success depends not only on possessing valuable resources but also on the
ability to integrate, build, and reconfigure internal and external competencies in response to changing
environments. Teece (2007) further develops this perspective by identifying organizational capacities to sense
opportunities and threats, seize opportunities, and reconfigure organizational resources as key mechanisms of
strategic adaptation. Similarly, Eisenhardt and Martin (2000) conceptualize dynamic capabilities as identifiable
organizational routines that enable firms to achieve new resource configurations under conditions of uncertainty
and market dynamism. These perspectives are particularly relevant to green transformation because energy
enterprises operate within rapidly evolving technological, institutional, and regulatory environments shaped by
decarbonization pressures, digitalization, renewable-energy innovation, climate policy, and sustainability-
related stakeholder expectations (Teece et al., 1997; Eisenhardt & Martin, 2000; Teece, 2007). Within this
context, HRM functions as a strategic dynamic capability that supports workforce adaptation, organizational
learning, competence development, innovation, and organizational resilience.

Recent studies further demonstrate that digital transformation increasingly interacts with sustainability-oriented
organizational adaptation. Zhou et al. (2025) argue that digitalization and green innovation form a dual
mechanism supporting sustainable transformation within energy enterprises. Similarly, Liu and Song (2023)
demonstrate that digital transformation enhances green innovation through improvements in absorptive
capability, innovation capability, organizational learning, and human capital development. These studies
suggest that successful green transformation requires workforce reskilling, digital capability development,
innovation-oriented behaviour, adaptive organizational cultures, and continuous learning systems (Liu & Song,
2023; Zhou et al., 2025). Consequently, HRM contributes to organizational transformation by facilitating the
development of digital and sustainability-oriented competencies that support innovation and long-term
adaptation.

The strategic management literature also emphasizes the importance of organizational adaptation as an emergent

and evolutionary process. Mintzberg (1978) argues that strategy should be understood not only as a deliberate
plan but also as a pattern emerging from organizational decisions and actions over time. This distinction between
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intended and realized strategies highlights the adaptive nature of organizational transformation under conditions
of uncertainty. Mintzberg et al. (1998/2009) further demonstrate that strategy formation involves multiple
interconnected processes, including learning, leadership, culture, environmental adaptation, organizational
power relations, and transformation. Likewise, Whittington (2006) conceptualizes strategy as a social practice
enacted through the activities of managers and employees, emphasizing the importance of strategy practitioners,
strategic practices, and strategic praxis. Together, these perspectives suggest that green transformation cannot
be fully planned in advance but instead emerges through continuous interaction between organizational
intentions, environmental changes, managerial actions, and organizational learning processes (Mintzberg, 1978;
Mintzberg et al., 1998/2009; Whittington, 2006). Accordingly, HRM supports strategic adaptation through
leadership development, employee participation, organizational learning, and workforce flexibility.

A complementary perspective is provided by organizational change and transformation theories. Lewin's (1951)
Field Theory explains organizational change through the interaction between individuals and their
organizational environments, highlighting the importance of behavioural adaptation, group dynamics, and
organizational culture. Van de Ven and Poole (1995) conceptualize organizational transformation as a
multidimensional process involving teleological, dialectical, evolutionary, and life-cycle mechanisms of
change. Pettigrew (1997) further emphasizes the processual nature of organizational transformation, arguing
that change unfolds through dynamic interactions between organizational actors, structures, contexts, and
temporal processes. Chandy and Tellis (1998) add that successful transformation depends on organizational
willingness to abandon established routines and embrace innovation, a capability they describe through the
concept of willingness to cannibalize. Walker et al. (2010) further demonstrate that organizational innovation
contributes to performance only when supported by effective management systems and performance
management structures. Collectively, these theories suggest that successful green transformation requires not
only technological and strategic adaptation but also behavioural, cultural, managerial, and organizational change
(Lewin, 1951; Van de Ven & Poole, 1995; Pettigrew, 1997). The innovation and performance-management
aspects of organizational change are further emphasized by Chandy and Tellis (1998) and Walker et al. (2010).
Therefore, HRM contributes to transformation by facilitating employee adaptation, managing organizational
resistance, supporting organizational learning, and fostering sustainability-oriented organizational cultures.

The literature also highlights the importance of sustainable business model innovation and stakeholder-oriented
organizational transformation. Freeman's stakeholder theory argues that organizational success depends on the
effective management and integration of relationships among multiple stakeholders, including employees,
customers, suppliers, investors, governments, and local communities (Freeman, 1984; Freeman & McVea,
2001). Similarly, Hart (1995) emphasizes the importance of governance structures, decision-making authority,
and organizational adaptability under conditions of uncertainty. Boons and Liideke-Freund (2013) further argue
that sustainable transformation requires the redesign of organizational business models, stakeholder
relationships, and value-creation processes. Together, these perspectives suggest that organizational adaptation
during green transformation extends beyond internal organizational changes and requires continuous interaction
with external stakeholders, institutional environments, and broader sustainability ecosystems (Hart, 1995;
Boons & Liideke-Freund, 2013). Consequently, HRM contributes to stakeholder-oriented transformation by
supporting collaboration, communication, employee participation, sustainability leadership, and organizational
legitimacy.

Overall, the strategic management and organizational capabilities paradigm suggests that successful green
transformation depends on the organization's ability to develop, integrate, renew, and reconfigure resources and
capabilities while simultaneously adapting organizational structures, cultures, managerial systems, and
stakeholder relationships (Penrose, 1959/2009; Barney, 1991; Teece et al., 1997). This adaptive logic is further
clarified by Teece (2007) and Eisenhardt and Martin (2000). Within this process, HRM emerges as a strategic
organizational capability that supports organizational learning, workforce transformation, innovation,
leadership development, stakeholder engagement, and long-term organizational adaptability. Therefore, HRM
should be understood not merely as an administrative personnel function but as a central mechanism through
which energy enterprises build the organizational capacities necessary for successful sustainability-oriented
transformation.
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3.3. HRM within sustainability-oriented transformation

Sustainable and Green HRM paradigm

The growing importance of sustainability challenges and the accelerating green transformation of economic
sectors have substantially expanded the role of HRM within contemporary organizations. Traditionally, HRM
was primarily associated with workforce administration, productivity enhancement, and organizational
performance. However, sustainability-oriented transformation requires organizations not only to improve
economic performance but also to simultaneously address environmental and social objectives. As a result,
HRM increasingly functions as a strategic organizational capability that contributes to long-term organizational
sustainability, workforce adaptation, and the successful implementation of transformation processes. Within
this context, the Sustainable and Green HRM paradigm has emerged as an important theoretical perspective
explaining how workforce management supports sustainability-oriented organizational transformation through
the development of human capital, organizational capabilities, environmental commitment, and sustainability-
oriented behaviour.

The theoretical foundations of this paradigm are largely associated with the concept of Sustainable Human
Resource Management proposed by Ehnert (2009). Unlike traditional HRM approaches that emphasize short-
term efficiency and organizational performance, Sustainable HRM focuses on the long-term maintenance,
development, and regeneration of human resources while simultaneously contributing to organizational, social,
and environmental sustainability objectives (Ehnert, 2009). According to this perspective, organizations must
balance multiple and often competing demands, including economic efficiency and employee well-being,
organizational flexibility and workforce stability, as well as short-term performance and long-term
sustainability. Rather than eliminating these tensions, Sustainable HRM seeks to manage them through
organizational practices capable of addressing multiple sustainability objectives simultaneously (Ehnert, 2009).
This perspective is particularly relevant to energy enterprises undergoing green transformation because
sustainability-oriented restructuring requires continuous workforce adaptation, competence development,
organizational learning, and employee engagement. Consequently, HRM can be understood as a strategic
organizational subsystem that supports workforce sustainability, organizational resilience, and long-term
adaptation under conditions of environmental, technological, and societal change.

Building upon the broader Sustainable HRM perspective, Green Human Resource Management (Green HRM)
focuses specifically on integrating environmental sustainability objectives into HRM systems and practices.
Green HRM reflects the growing recognition that environmental performance cannot be achieved solely through
technological innovation and environmental management systems but also depends on employee competencies,
attitudes, behaviours, and organizational culture. Renwick et al. (2012) conceptualize Green HRM as the
integration of environmental management and HRM practices, enabling organizations to align workforce
management with environmental objectives. Drawing upon the Ability—Motivation—Opportunity framework,
the authors argue that environmental performance can be enhanced through HRM practices that develop
environmental competencies, motivate environmentally responsible behaviour, and provide opportunities for
employee participation in environmental initiatives (Renwick et al., 2012). Accordingly, Green HRM
encompasses environmentally oriented recruitment and selection, sustainability-related training and
development, environmental performance appraisal, green reward systems, employee involvement, and
sustainability-oriented leadership development (Renwick et al., 2012). For energy enterprises undergoing green
transformation, these practices provide mechanisms through which sustainability objectives can be translated
into workforce capabilities and organizational behaviour.

The strategic significance of HRM within sustainability-oriented transformation is further emphasized by
Jabbour and Santos (2008), who conceptualize HRM as a central organizational mechanism connecting
economic, social, and environmental dimensions of sustainability. According to the authors, HRM contributes
to sustainable organizational development through the promotion of innovation, diversity and inclusion,
environmental management, and organizational learning (Jabbour & Santos, 2008). From this perspective,
sustainability-oriented transformation depends not only on technological modernization but also on the
organization's capacity to develop sustainability-related competencies, stimulate innovative behaviour, and
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cultivate sustainability-oriented organizational cultures. Consequently, HRM functions as an intermediary
mechanism linking green transformation initiatives with organizational sustainability outcomes.

A particularly important element of Green HRM concerns the development of environmental competencies
through environmental training and organizational learning. Jabbour (2013) identifies environmental training
as a fundamental component of Green HRM and a critical mechanism supporting organizational sustainability.
Environmental training enables organizations to develop the knowledge, skills, competencies, and behaviours
necessary for effective environmental management and sustainability-oriented transformation (Jabbour, 2013).
This function is especially important within energy enterprises, where green transformation frequently requires
employees to acquire competencies related to renewable energy technologies, environmental management
systems, carbon reduction strategies, resource efficiency, and environmental innovation. Furthermore,
environmental training should not be treated as an isolated activity but should be integrated into broader Green
HRM systems, including recruitment, performance management, reward systems, and employee involvement
initiatives (Jabbour, 2013). Consequently, environmental training contributes not only to competence
development but also to organizational learning, environmental commitment, and the institutionalization of
sustainability-oriented behaviours throughout the organization.

While Green HRM practices establish organizational systems supporting sustainability, their effectiveness
ultimately depends on employee responses and workplace behaviour. Therefore, the behavioural dimension of
Green HRM has become an increasingly important area of research. Dumont et al. (2017) demonstrate that
Green HRM practices influence both in-role and extra-role employee green behaviour through the development
of a psychological green climate. Employees are more likely to engage in environmentally responsible
behaviour when they perceive that environmental sustainability is genuinely valued, supported, and rewarded
within the organization (Dumont et al., 2017). Moreover, individual green values strengthen the relationship
between psychological green climate and voluntary environmental behaviour, highlighting the importance of
employee attitudes and organizational culture in sustainability-oriented transformation (Dumont et al., 2017).
These findings suggest that successful green transformation depends not only on formal environmental policies
but also on employee commitment, participation, and behavioural adaptation. Consequently, HRM contributes
to transformation by shaping organizational climate, promoting sustainability-oriented values, and encouraging
environmentally responsible behaviour.

The growing maturity of Green HRM as a research field is demonstrated by the systematic literature review
conducted by Yong et al. (2020). Reviewing seventy peer-reviewed studies published between 2007 and 2019,
the authors identify several core dimensions of Green HRM, including green recruitment and selection,
environmental training and development, green performance management, green reward systems, employee
involvement, and sustainability-oriented leadership (Yong et al., 2020). The review further demonstrates that
Green HRM contributes to both individual-level outcomes, such as environmental commitment, employee
engagement, and green workplace behaviour, and organizational-level outcomes, including environmental
performance, sustainability performance, innovation, and competitiveness (Yong et al., 2020). These findings
provide substantial empirical support for the argument that Green HRM constitutes a strategic organizational
capability facilitating workforce transformation and supporting sustainability-oriented organizational change.

Synthesizing the reviewed literature, the Sustainable and Green HRM paradigm suggests that human resource
management plays a central role in enabling green transformation through the development of sustainability-
related competencies, environmental commitment, organizational learning, and employee participation.
Sustainable HRM provides the broader conceptual foundation by emphasizing long-term workforce
sustainability and the integration of economic, social, and environmental objectives (Ehnert, 2009), while Green
HRM operationalizes these principles through concrete workforce management practices aimed at improving
environmental performance (Renwick et al., 2012; Jabbour, 2013).

At the same time, organizational sustainability outcomes emerge through behavioural and cultural mechanisms
that foster employee engagement, environmental commitment, and green workplace behaviour (Dumont et al.,
2017). Collectively, these perspectives demonstrate that successful sustainability-oriented transformation
depends not only on technological innovation and environmental management systems but also on integrated
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HRM practices capable of developing green human capital, fostering sustainability-oriented organizational
cultures, and supporting workforce adaptation under conditions of environmental and organizational change
(Jabbour & Santos, 2008; Yong et al., 2020). Therefore, within the context of the green transformation of energy
enterprises, HRM should be conceptualized as a strategic organizational capability that facilitates workforce
transformation, organizational resilience, and the achievement of environmental, social, and economic
sustainability objectives.

3.4. Synthesis and development of an integrated conceptual framework

The literature reviewed in the preceding sections demonstrates that the green transformation of energy
enterprises is a multidimensional phenomenon that cannot be adequately explained through a single theoretical
perspective. The institutional and socio-technical transition literature highlights the external drivers of
transformation, including regulatory pressures, stakeholder expectations, sustainability requirements, and
technological transitions that reshape organizational environments (Selznick, 1957; Meyer & Rowan, 1977,
DiMaggio & Powell, 1983; Scott, 2014). The socio-technical dimension of transformation is additionally
explained by Geels (2002) and Schot and Geels (2008).

Strategic management and organizational capabilities theories explain how organizations respond to these
pressures through capability development, organizational learning, innovation, and strategic adaptation
(Penrose, 1959/2009; Barney, 1991; Teece et al., 1997). The adaptive and emergent character of transformation
is further supported by Eisenhardt and Martin (2000) and Mintzberg (1978). Finally, the Sustainable and Green
HRM literature explains how workforce management contributes to sustainability-oriented transformation
through the development of green competencies, employee engagement, environmental commitment,
organizational learning, and sustainability-oriented organizational culture (Ehnert, 2009; Renwick et al., 2012;
Jabbour & Santos, 2008). The operational and behavioural dimensions of Green HRM are further developed by
Jabbour (2013), Dumont et al. (2017), and Yong et al. (2020).

Although these perspectives originate from different research traditions, they collectively suggest that
successful green transformation emerges through the interaction of external transformation drivers,
organizational adaptation processes, and HRM mechanisms. Institutional and socio-technical changes create
pressures and opportunities for transformation; organizations respond through the development of strategic
capabilities and adaptive organizational processes; and HRM facilitates the workforce transformation required
to support sustainability-oriented organizational change. In this regard, HRM should be understood not merely
as a supporting organizational function but as a strategic organizational capability that enables energy
enterprises to translate sustainability objectives into organizational practices, employee competencies, and
transformation outcomes.

To integrate these complementary perspectives, Table 4 synthesizes the principal theoretical paradigms and
identifies their respective analytical contributions to the study of HRM at energy enterprises during green
transformation. The table provides the foundation for the subsequent development of an integrated conceptual
framework by highlighting the key concepts, mechanisms, and relationships emerging from the reviewed
literature.

Table 4. Cross-paradigm synthesis for the conceptual framework

Paradigm Main analytical focus Key transfo_rmatlon HRM implications Expected HRM outcomes
mechanisms
o Explains why green In_st_ltutlonal pressures; _ Development of green
Institutional transformation legitimacy requirements; .2 R .
. - . competencies; Sustainability-oriented
and socio- emerges and how climate regulation; ESG NS : PR
. AT T . sustainability-oriented workforce; institutional
technical external institutional, expectations; socio- e L .
A ; N leadership; legitimacy; employee
context of technological, and technical transitions; - L Y .
- Lo S organizational learning; adaptability; readiness for
green societal pressures niche innovations; regime LY .
. o o workforce adaptation; transformation
transformation shape organizational transformation; " .
. . transition readiness
change organizational learning
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. Reskilling and
. . Resource development; A
Strategic Explains how . S upskilling; talent - - .
A dynamic capabilities; X - Organizational resilience;
management organizations adapt o S management; leadership - .
- organizational learning; ' adaptive workforce;
and strategically and - - development; workforce . - o
. . strategic adaptation; S innovation capability;
organizational develop capabilities . e flexibility; knowledge - Lo
N innovation; stakeholder ) strategic flexibility;
capabilities necessary for . - management; -
. - management; capability . - ; competitive advantage
paradigm transformation . ; innovation-oriented
reconfiguration
culture
Explains how HRM Sustainable HRM’ C?reen G_reen recrwtmgn_t, . Green competencies;
. - - HRM practices; environmental training; - - .
Sustainable directly contributes to . o environmental commitment;
A . environmental training; green performance -
and Green sustainability-oriented sveholoaical areen aporaisal- areen employee green behaviour;
HRM transformation and psy! .g g pp o g sustainability culture;
- - climate; employee rewards; employee -
paradigm environmental ' ) environmental and
engagement; green participation; L
performance . S . organizational performance
behaviour sustainability leadership

Source: developed by the authors based on Selznick (1957), Meyer & Rowan (1977), DiMaggio & Powell (1983), Scott (2014), Geels
(2002, 2024), Schot & Geels (2008), Barney (1991), Teece et al. (1997), Eisenhardt & Martin (2000), Ehnert (2009), Jabbour & Santos
(2008), Renwick et al. (2012), Jabbour (2013), Dumont et al. (2017), Yong et al. (2020).

The cross-paradigm synthesis presented in Table 4 identifies the principal theoretical perspectives that explain
the role of HRM in the green transformation of energy enterprises. However, synthesizing these perspectives
requires not only identifying their individual contributions but also clarifying the relationships among the key
constructs and mechanisms emerging from the literature.

Collectively, the reviewed studies suggest that green transformation should be understood as a multi-level
process in which external institutional and socio-technical forces influence organizational adaptation processes,
which subsequently shape workforce-related practices and transformation outcomes. Consequently, the
analyzed paradigms should not be viewed as separate explanatory approaches but as complementary
components of a broader analytical model.

The literature further indicates that institutional pressures, sustainability regulations, ESG requirements, and
socio-technical transition dynamics constitute the primary external drivers of transformation. Organizational
responses to these drivers are mediated through adaptation processes, including strategic management,
capability development, organizational learning, and innovation-oriented change.

Within this process, HRM performs a strategic role by translating sustainability-related transformation
requirements into workforce competencies, employee engagement, sustainability-oriented behaviour, and
organizational learning. Thus, transformation outcomes emerge not from the influence of any single factor but
from the interaction among external drivers, organizational adaptation mechanisms, and HRM practices.

Based on this synthesis, the present study conceptualizes HRM at energy enterprises during green
transformation as a strategic mechanism linking external transformation pressures with workforce-related and
organizational outcomes. The proposed conceptual framework integrates insights from institutional theory,
socio-technical transition theory, strategic management, organizational capabilities, and Sustainable and Green
HRM to explain how sustainability-oriented transformation is initiated, mediated, and implemented within
organizations. Figure 1 presents the resulting conceptual framework and illustrates the relationships among
external drivers, organizational mediators, HRM mechanisms, and transformation outcomes in the context of
the green transformation of energy enterprises.
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-
1. EXTERNAL DRIVERS
salas Norms, values and expectations from governments,
® |Institutional pressures £ 23
industry, communities and other stakeholders.
@ﬁ e Sustainability regulations Environmental laws, emission standards, carbon pricing
= and other compliance requirements.
® ESG requirements Investor, customer and partner expectations regarding
environmental, social and governance performance.
® Socio-technical Shifts in energy systems, technologies and societal
transitions behaviors towards low-carbon and sustainable models.
) L 4
~
2. ORGANIZATIONAL MEDIATORS
e Organizational adaptation Adjusting structures, processes and policies to
2 respond to external changes.
ﬂﬂﬂ e Strategic management Setting sustainability-oriented goals and integrating
them into business strategy.
® Dynamic capabilities Ability to sense opportunities, reconfigure resources
and build competitive advantages.
® Organizational learning Continuous knowledge acquisition and sharing to
support innovation and improvement.
3. HRM MECHANISMS
& Integrating economic, environmental and social
® Sustainable HRM considerations into all HRM policies and practices.
® Green HRM HR practices that promote pro-environmental behavior
and support green transformation.
e Environmental training Developing employees’ knowledge and skills related
to sustainability and green technologies.
® Employee engagement Involving and motivating employees to participate
in sustainability initiatives.
® Sustainability leadership Leaders act as role models and drive sustainability
vision, values and actions.
4. TRANSFORMATION OUTCOMES
s o Workforce transformation A workforce that is future-ready, adaptable and aligned
\ with green transformation needs.
( /J \ © Green competencies Employees’ knowledge, skills and attitudes to perform
| o) I’ ) in a low-carbon economy.
\\ 5 / © Organizational resilience Capa!:)ility to_withstand disruptions and adapt to
—— ongoing environmental and market changes.
® Sustainability performance Improved environmental, social and economic results,
including reduced emissions and resource efficiency.
® Successful green transformation The overall achievement of green transformation, realized
(integrated outcome) through the combined improvement of all outcomes
above.
i, Logic of the framework: External drivers shape organizational resp Through organizati y
| ises design and imp 1t HRM mechanisms that generate key transformation outcomes, which
w = together lead to successful green transformation. 5

Figure 1. Integrated conceptual framework for HRM at energy enterprises during their green transformation

Note: The organizational mediators and HRM mechanisms together represent the organizational and managerial dimension of green
transformation identified in Table 1. The transformation outcomes correspond to enterprise-level (micro-level) manifestations of green
transformation (Table 1) and reflect the extent to which organizational adaptation processes and HRM mechanisms contribute to
transformation outcomes.

Source: developed by the authors based on the analyzed scientific literature and Table 1.

The conceptual framework presented in Figure 1 synthesizes the theoretical perspectives discussed in the
preceding sections and illustrates the causal logic through which HRM contributes to the green transformation
of energy enterprises. The framework proposes that external sustainability-related pressures, including
institutional requirements, ESG expectations, and socio-technical transition dynamics, influence organizational
transformation indirectly through organizational adaptation processes and HRM mechanisms. In this way, green
transformation is conceptualized as a multi-stage process in which external drivers create the conditions for
change, while organizational and managerial mechanisms determine how these pressures are translated into
enterprise-level outcomes.

The organizational mediators and HRM mechanisms presented in Figure 1 together represent the organizational
and managerial dimension of green transformation identified in Table 1 and constitute the principal analytical
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focus of the empirical investigation of HRM at energy enterprises during green transformation. Organizational
mediators, including organizational adaptation, strategic management, dynamic capabilities, and organizational
learning, reflect the strategic and organizational capacities through which enterprises interpret, coordinate, and
respond to sustainability-related challenges. HRM mechanisms, including Sustainable HRM, Green HRM,
environmental training, employee engagement, and sustainability leadership, represent the workforce-
management practices through which these organizational responses are operationalized and embedded within
everyday organizational activities.

The framework therefore conceptualizes HRM as an integral component of a broader organizational
transformation process rather than as an isolated managerial function. Organizational adaptation processes and
HRM mechanisms operate in a complementary manner: the former establish the organizational conditions
necessary for transformation, while the latter translate transformation requirements into employee
competencies, behaviours, engagement, and leadership practices. Together, they explain how energy enterprises
develop the organizational capacity required to respond to changing environmental, regulatory, and societal
expectations.

The transformation outcomes presented in Figure 1 correspond to enterprise-level (micro-level) manifestations
of green transformation identified in Table 1. Workforce transformation, green competencies, organizational
resilience, and sustainability performance reflect the extent to which organizational adaptation processes and
HRM mechanisms contribute to sustainability-oriented organizational change. In this regard, successful green
transformation should be understood not as a separate outcome but as an integrated result emerging from the
combined achievement of these interrelated outcomes.

Consequently, the framework narrows the broad and multidimensional phenomenon of green transformation to
those organizational and managerial processes through which energy enterprises adapt to sustainability-related
pressures and implement transformation at the enterprise level. While green transformation encompasses
technological, economic, institutional, innovation-related, and social dimensions, the present study focuses
specifically on the organizational and managerial dimension and its micro-level manifestations within energy
enterprises. This analytical focus provides the theoretical foundation for the subsequent empirical investigation
of HRM at energy enterprises during green transformation.

4. Conclusions

The conducted literature review demonstrates that the green transformation of energy enterprises is a
multidimensional, systemic, and context-dependent process that extends beyond technological modernization
and encompasses technological, economic, organizational, institutional, and social dimensions. The analysis
confirms that transformation processes are shaped by interactions across macro, meso, and micro levels and are
influenced by country-specific institutional arrangements, socio-economic conditions, technological capacities,
and cultural contexts. Consequently, green transformation should be understood as a non-linear process of
organizational and societal change rather than solely as the adoption of environmentally friendly technologies.

The synthesis of the reviewed literature further shows that the green transformation of energy enterprises can
be explained through the interaction of three complementary theoretical perspectives. Institutional and socio-
technical approaches explain the external pressures and contextual conditions that drive transformation;
strategic management and organizational capabilities theories explain how organizations adapt to changing
environments through capability development, organizational learning, and strategic reconfiguration; while
Sustainable and Green HRM perspectives explain how workforce-related mechanisms support and sustain
transformation processes.

A central conclusion of the study is that HRM should be conceptualized not merely as an administrative function
but as a strategic organizational capability that enables sustainability-oriented transformation. Through
recruitment, training, competence development, employee engagement, performance management, and
sustainability-oriented leadership, HRM translates external sustainability requirements into concrete
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organizational practices and workforce-related changes. In this sense, HRM acts as a critical mechanism linking
external transformation pressures with organizational adaptation and long-term sustainability outcomes.

The principal contribution of the article is the development of an integrated conceptual framework for HRM at
energy enterprises during green transformation. The framework proposes a causal logic in which external
institutional and socio-technical drivers influence organizations through organizational adaptation mechanisms,
while HRM serves as the primary operational channel through which transformation requirements are translated
into workforce transformation, green competencies, organizational resilience, and sustainability performance.
By integrating insights from institutional theory, socio-technical transition theory, strategic management,
organizational capabilities, and Sustainable and Green HRM, the framework provides a coherent theoretical
foundation for future empirical research on the role of HRM in sustainability-oriented transformation within the
energy sector.
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