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Abstract. The energy transition in Indonesia faces critical challenges not only in terms of technology but also 

in the readiness of human resources (HR) as strategic actors. Despite Indonesia’s vast potential in marine and 

solar energy, research on the integration of wave energy converters (WEC) and floatovoltaics remains limited, 

particularly from a human resource management perspective. This gap highlights the lack of studies addressing 

how competency development, coastal community empowerment, and adaptive leadership can support a just and 

sustainable transition to a Blue Economy-based economy. This study aims to develop a strategic HR management 

model that enhances local energy resilience and promotes socio-economic justice. An exploratory case study was 

conducted in Niyama Beach, Tulungagung, using a qualitative approach through in-depth interviews, field 

observations, and document analysis. The findings reveal a significant skills gap in operating hybrid marine 

energy technologies, the absence of long-term training and certification programs, and limited community 

participation in decision-making. Nevertheless, opportunities exist in combining traditional local knowledge with 

formal training to build a competitive advantage. The study concludes that a successful transition requires an 

inclusive HR management model emphasizing competency development, transformative leadership, community 

empowerment, and the integration of Blue Economy principles into national energy policy. 
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1. Introduction 

This research is based on the realization that strategic human resource management, energy 

transition, the Blue Economy, hybrid marine energy, and coastal community empowerment, as 

well as green job creation, are key interrelated concepts in achieving sustainable development. 

The world is currently facing global challenges, including climate change, decarbonization, 

and Net Zero Emissions targets, which demand the acceleration of the energy transition. At the 

same time, Indonesia, as an archipelagic country with a coastline of over 108,000 km, has 

enormous marine and solar renewable energy potential. However, its utilization remains low 

due to limitations in technology, infrastructure, and, especially, the capacity of human 

resources (HR). On the other hand, Indonesian coastal areas also still face the problem of 

limited decent employment opportunities for local communities, most of whom depend on the 

traditional fisheries sector for their livelihoods, with fluctuating and vulnerable incomes.  

This condition creates fundamental problems in the form of a skills gap in mastering hybrid 

marine energy technology, the lack of a strategic human resource management framework that 

links technical competencies with the socio-economic empowerment of coastal communities, 

limited site-specific modeling research, and low local community involvement in decision-

making that has implications for social resistance and project sustainability. Therefore, this 

study focuses on a case study of the implementation of hybrid marine energy, specifically wave 

energy converters and floatovoltaics, at Niyama Beach, Tulungagung, with an emphasis on 

human resource development strategies, adaptive leadership, community empowerment, and 

the integration of energy policies with the Blue Economy vision. 
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Indonesia, as a maritime nation with the second-longest coastline in the world, has significant 

potential for developing marine energy sources, including wave energy, tidal energy, offshore 

wind energy, and marine thermal energy. This potential is highly relevant to the Blue Economy 

concept, which emphasizes the sustainable use of marine resources to support economic growth 

while preserving ecosystems. However, marine energy development still faces several 

obstacles, ranging from technological limitations to immature regulations and suboptimal 

human resource quality. 

In this context, Strategic Human Resource Management (SHRM) is a crucial approach to 

addressing the challenges of developing a blue economy-based marine energy sector. Strategic 

Human Resource Management views human resources not only as a factor of production but 

also as a strategic asset that must be managed in an integrated manner with the organization's 

overall strategy. Integrating human resource practices (recruitment, training, performance 

management, compensation, and organizational culture) with marine energy development 

strategies will strengthen the competitiveness of Indonesia's maritime sector. 

Previous literature reviews have shown that Strategic HRM theory (Wright & McMahan, 1992) 

emphasizes the importance of alignment between human resource policies and organizational 

strategy, while the Resource-Based View theory (Barney, 1991) asserts that competitive 

advantage arises from unique and difficult-to-imitate resources, including the local knowledge 

of coastal communities. Furthermore, theory (Rogers, 2003) highlights that perceived benefits, 

compatibility, and complexity strongly influence technology adoption. From a just energy 

transition perspective, the concept (Heffron & McCauley, 2017) emphasizes the importance of 

equitable benefit distribution, community participation in decision-making, and recognition of 

local cultural identity. Meanwhile, the Blue Economy concept (Pauli, 2010) emphasizes the 

sustainable use of marine resources to create economic, social, and ecological value. However, 

most research still focuses on the technical aspects of marine energy, thus lacking a link to 

employment issues in coastal areas, even though the energy transition actually opens up 

opportunities for new job creation, both as technicians, operators, and micro-entrepreneurs 

based on clean energy. Studies on the integration of the technical aspects of marine energy with 

human resource management in Indonesia are still limited, with most research focusing 

primarily on the technical dimensions or general policies, without in-depth consideration of the 

managerial, social, and empowerment aspects of coastal communities, who are the leading 

actors in the energy transition. 

To date, research on marine energy development in Indonesia has primarily focused on 

technological and policy aspects, while strategic human resource management remains 

underdeveloped. Yet, maritime workforce competency, organizational leadership, and talent 

development strategies are key factors in realizing a sustainable energy transition. Therefore, 

it is crucial to examine how SHRM can be integrated with marine energy development 

strategies within a blue economy framework. 

Based on this, the urgency of this research is to formulate an inclusive, adaptive, and 

participatory human resource management model to bridge the gap between the potential of 

hybrid marine energy technology and the reality of socio-economic implementation in the field, 

including addressing the challenge of limited employment opportunities in coastal areas 

through the creation of green jobs. Based on this description, the main problems of this research 

can be formulated including: (1) how prepared are coastal human resources to support hybrid 

marine energy, (2) how can human resource management strategies reduce the skills gap and 

increase community involvement, (3) what kind of management model is relevant to support 

the Blue Economy-based energy transition, and (4) What is the contribution of SHRM 

integration to achieving sustainable development goals (SDGs) in the maritime sector. To 
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answer these problems, this research focuses on the following research questions ; (1) To what 

extent can SHRM integration support the strengthening of maritime human resource 

competencies in the development of marine energy based on the blue economy, (2) What 

factors are the key to the success of SHRM implementation in the Indonesian marine energy 

sector, (3) What are the conceptual and practical implications of SHRM implementation for 

strengthening Indonesia's maritime energy competitiveness in the energy transition era. The 

results of this study are expected to identify human resource competency gaps, formulate 

training and certification-based development strategies, and produce inclusive, adaptive, and 

participatory management models. In addition to making academic contributions to the coastal 

energy management literature, this study is also expected to provide practical support for 

national energy transition policies within the framework of the blue economy. 

This study aims to examine the relationship between SHRM and the development of a blue 

economy-based marine energy sector in Indonesia. By highlighting the role of strategic human 

resources, this article aims to make conceptual and practical contributions to enhancing 

Indonesia's maritime competitiveness and supporting the achievement of sustainable 

development. 

 

 

 

 

 

       

 

                  

 

 

2. Literature Review 

Strategic Human Resource Management (SHRM). 

According to Wright and McMahan (1992), strategic human resource management is 

understood as the process of aligning workforce management policies and practices with the 

organization's strategic direction, thereby supporting sustainable excellence. In the context of 

the energy transition, this approach entails workforce planning, competency development, and 

change management that are aligned with the transition to clean energy. Human resources are 

no longer viewed merely as technical implementers, but as key drivers determining the 

organization's success in adapting to external dynamics, including the transition to renewable 

energy. 

 

Teori Resource-Based View (RBV) 

Barney (1991) emphasized that sustainable competitive advantage can only be achieved when 

an organization possesses resources that are highly valuable, rare, difficult to imitate, and not 

easily replaced by alternatives. Human resources are one such strategic asset. In hybrid marine 

energy projects, local knowledge of coastal communities about water conditions and traditional 

skills can be combined with modern technology, resulting in advantages that competitors do 

not possess. Thus, human resource management in the energy transition needs to emphasize 

the synergy between local wisdom and technological innovation. 

Figure 1. Integration of Strategic Human Resource Management (SHRM) in the Development of Blue Economy-

Based Marine Energy 



 

Proceeding 5th International Conference on Business & Social Sciences (ICOBUSS) 784 
Surabaya, October 11-12, 2025 
 

 

Diffusion of Innovation  

Rogers (2003) explains that perceived benefits, suitability to user conditions, technological 

complexity, trial opportunities, and visibility of implementation results determine the 

innovation adoption process. In hybrid marine energy applications, the readiness of human 

resources to accept and operate new technologies is a key determinant of transition 

acceleration. Without adequate understanding and skills, technology risks being rejected or 

underutilized by coastal communities. 

 

Just Energy Transition (Heffron & McCauley, 2017). 

Heffron and McCauley (2017) proposed the concept of a Just Energy Transition, which 

emphasizes equitable distribution of energy benefits, community involvement in decision-

making, and respect for local identity and culture. In the context of coastal Indonesia, this 

means that communities should not only be positioned as technical workers, but also as 

stakeholders in the planning, management, and economic beneficiaries of hybrid marine energy 

projects. 

 

Blue Economy (Pauli, 2010). 

Pauli (2010) describes the Blue Economy as a development approach that harnesses the 

potential of marine resources sustainably, to create added value in economic, social, and 

environmental terms. From an energy perspective, the Blue Economy encourages the 

development of marine technology not only as a provider of electricity, but also as a driver of 

local economic growth through job creation, business diversification, and protection of marine 

ecosystems. This concept serves as the basic framework for research because it connects energy 

aspects with the development of sustainable coastal communities. 

 

Previous Research 

Previous studies have emphasized the importance of energy diversification and community 

engagement. Kumar and Managi (2009), for example, found that energy projects in developing 

countries are at risk of failure if the role of local labor is neglected. A study by Ocean Energy 

Scotland (2019) demonstrated the success of community-based marine energy programs 

through community involvement in environmental monitoring and asset management. 

In Indonesia, most research still focuses on technical aspects. For example, studies on wave 

energy converters at Baron Beach (Wijaya & Wayan, 2010; Sona & Purwono, 2014) and 

floating PV systems in Cirata Reservoir (Fatima & Qureshi, 2021) were conducted separately, 

without integration into a single hybrid model. Recent research at the global level also 

emphasizes the importance of integrating renewable energy systems. Wang et al. (2024) 

conducted a literature review on hybridizing solar, wind, and wave energy, while Rezaei et al. 

(2022) examined hybrid systems for coastal areas from technical, economic, and environmental 

perspectives. However, very little research links human resource management and community 

empowerment to hybrid marine energy development, particularly in tropical regions. 

Based on the above study, it is concluded that there are research gaps as follows; 1) The lack 

of studies on the integration of floating PV-WEC in tropical regions such as Indonesia, 2) The 

lack of application of a strategic human resource management framework in the planning and 

implementation of marine energy projects, 3) The limitations of specific location-based data, 

because most studies still rely on general wave and solar radiation data, 4) The lack of socio-

economic impact analysis, including job creation and empowerment of coastal communities. 

Therefore, this study attempts to fill these gaps by proposing a strategic human resource 

management model that supports the integration of hybrid marine energy based on the Blue 

Economy, through a case study at Niyama Beach, Tulungagung. 
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Based on the theoretical study and previous research, a conceptual research model was 

prepared as shown in Figure 2: 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Conceptual Model of Strategic Human Resource Management Based on Blue 

Economy 

 

After outlining the relevant key theories and presenting the conceptual model in Figure 1, this 

study then develops a more operational conceptual framework. This framework aims to clarify 

how each key component in the conceptual model translates into analytical indicators and their 

strategic implications in the context of Blue Economy-based human resource management. 

This conceptual framework also serves as an analytical guide, enabling a systematic 

understanding of the relationships between theories, variables, and the research context. Thus, 

the following table not only demonstrates the interrelationships between concepts but also 

provides a practical overview of the direction of the expected findings from this research. 

Based on the conceptual model, the conceptual framework of the research can be formulated 

as shown in the following table; 

Table 1: Framework Konseptual. 

Component Indicator Implications 

Human resource 

competency development 

 Multi-level training, 

certification, and knowledge 

transfer 

 Improving the technical and 

managerial competencies of 

coastal human resources 

Adaptive Leadership  Shared vision, 

organizational 

transformation, resistance 

mitigation 

 Building motivation, support, 

and sustainability of energy 

organizations 

Coastal Community 

Empowerment 

 Participation in decisions, 

energy entrepreneurship, 

and asset management 

 Transforming communities from 

beneficiaries to key actors in the 

energy transition 

Energy Transition Justice  Fair distribution of benefits, 

protection of vulnerable 

groups, and social justice 

 Ensuring an inclusive and just 

energy transition 

Blue Economy Integration  Ocean-based economic, 

social, and ecological values 

 Creating sustainable coastal 

economic growth based on 

marine energy 

 

3. Research Methods 

Research Design 

This research employs a qualitative approach. It explores stakeholder perspectives, including 

human resource readiness and challenges in the hybrid ocean energy transition. This design 
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was chosen based on the need to address research gaps that are not only technical but also 

involve managerial, social, and policy aspects. 

 

 
 

Figure 3. Research Method Flow Concept 

 

Research Location 

The research was conducted at Niyama Beach, Tulungagung Regency, East Java. This location 

was chosen because of its significant marine energy potential and proximity to a hydroelectric 

power plant (PLTA) project. This location also represents Indonesia's coastal areas, which face 

the dual challenges of abundant renewable energy sources but low utilization rates, as well as 

limited employment opportunities, necessitating the empowerment of local communities. 

 

Data source 

1. Primary Data 
a) In-depth interviews were conducted with 15 key informants, including representatives 

from local governments, academics, energy practitioners, and coastal communities. 

Informants were selected using purposive sampling based on their direct involvement 

in energy issues or coastal management. 

b) Field observations were conducted to map infrastructure conditions, energy access, and 

the potential for implementing wave energy converter (WEC) and floatovoltaic 

technology. 

2. Secondary Data 
a) Technical data: solar radiation intensity, wave characteristics, and electrical data were 

obtained from the Meteorology, Climatology, and Geophysics Agency (BMKG) and 

PLN. 

b) Policy documents: National Energy General Plan (RUEN), East Java Regional Energy 

General Plan (RUED), and national energy transition report. 

c) Scientific publications and international reports related to marine energy development, 

human resource management, and the Blue Economy. 

 

Research Instruments 

a) The interview guide was prepared with reference to the theories of Strategic HRM, 

Resource-Based View, and Just Energy Transition, covering aspects of technical 

competence, adaptive leadership, fair distribution of benefits, and community 

empowerment. 
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b) Observation sheets are used to record the physical condition of energy infrastructure 

and community interactions with technology. 

 

Data Analysis Techniques 

Data from interviews and observations were analyzed using thematic analysis techniques, 

grouping findings according to theoretical categories: Strategic HRM, RBV, Diffusion of 

Innovation, Just Energy Transition, and Blue Economy. The analysis results were used to 

understand human resource management patterns, social resistance, and opportunities for 

community empowerment. 

Thematic analysis is a qualitative data analysis method that aims to identify, analyze, and report 

emerging patterns (themes) within the data. This technique not only describes the data but also 

interprets various aspects of the research topic. According to Braun and Clarke (2006), 

thematic analysis is a method for identifying, analyzing, and reporting themes in data. 

Data Validation 

To ensure the validity of the data, this study uses: 

a) Triangulation of sources (primary data from interviews, questionnaires, observations; 

secondary data from official documents). 

b) Expert judgment, involving two renewable energy experts and one human resource 

management expert, was used to assess the research instruments and interpret the 

results. 

 

Research Limitations 

This research is limited to a single case study location, so the results cannot be 

generalized to all coastal areas in Indonesia. Furthermore, the financial aspects of hybrid 

energy projects are not the primary focus, but rather the interrelationships between human 

resource management, socioeconomics, and sustainability within the framework of the Blue 

Economy. 

 

4. Results And Discussion 

Human resources Profile in the Hybrid Ocean Energy Project in Tulungagung 

Data collection results indicate that human resources in the coastal area of Tulungagung still 

face limited technical competency in operating hybrid marine energy technologies, both wave 

energy converters and float-voltaics. Most local workers possess basic electrical and 

mechanical skills but have not received explicit training in marine energy technologies. This 

aligns with a 2023 report from the Ministry of Energy and Mineral Resources (ESDM), which 

emphasized a skills gap in the renewable energy sector. Nevertheless, the potential of local 

human resources remains substantial, as coastal communities possess traditional experience in 

interpreting ocean conditions, which can become a strategic asset when combined with formal 

training. 

These findings confirm Wright & McMahan's (1992) view that human resources are a strategic 

asset that determines an organization's success in adapting to external change. In the 

Tulungagung context, competency limitations can be overcome with a human resource 

management strategy that integrates technical training, certification, and community-based 

knowledge management programs. 

Human Resource Competency Development Strategy 

Field data analysis indicates that human resource competency development is being 

implemented through basic solar energy training programs, electrical technician training, and 

marine technology adaptation workshops. However, these programs are still short-term and not 
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yet integrated into long-term development plans. This creates a gap with actual needs on the 

ground, where the sustainability of marine energy projects requires a workforce with 

specialized skills that meet international standards. 

These results reinforce the IRENA study (2022), which emphasized the importance of skilled 

workforce readiness for the effective global energy transition. Therefore, human resource 

development strategies in Tulungagung should be directed toward a tiered training curriculum, 

marine energy competency certification, and knowledge sharing among academics, the 

government, and coastal communities. 

The Role of Leadership and Human Resource Policy 

Interviews revealed that support from local governments and state-owned energy companies is 

still limited to the technical aspects of projects. At the same time, human resource development 

has not been a top priority. Adaptive leadership within energy organizations is crucial for 

building motivation, reducing resistance to innovation, and fostering local community 

involvement. Without transformative leadership, the implementation of marine energy 

technology tends to be stuck in a top-down pattern with minimal participation. 

This aligns with the findings of Kumar & Managi (2009), who emphasized the importance of 

local community involvement in energy diversification in developing countries. Effective 

leadership must be able to integrate national energy policies with local coastal dynamics to 

ensure the sustainability of projects. 

Coastal Community Empowerment 

Observations show that coastal community involvement in marine energy projects is still 

limited to technical staff in the early stages of implementation. Participation in decision-

making and post-implementation management is relatively low. This poses a risk of a low sense 

of ownership in the project. However, the experience of Ocean Energy Scotland (2019) 

demonstrates that community involvement in monitoring and managing energy assets enhances 

project success and sustainability. 

Referring to the Just Energy Transition concept (Heffron & McCauley, 2017), empowering 

coastal communities involves not only technical training but also energy entrepreneurship, 

asset management, and participation in local policy forums. In this way, coastal communities 

can transform from beneficiaries to key drivers of the energy transition. 

Human resource Management Model for Sustainable Ocean Energy Transition 

Based on the research findings, a HUMAN RESOURCE management model can be formulated 

that supports a sustainable marine energy transition in Tulungagung. This model emphasizes 

synergy between: 

1. Technical competency development through training, certification, and knowledge 

transfer. 

2. Adaptive leadership to build a shared vision and reduce social resistance. 

3. Empowering coastal communities by positioning them as active actors, not just 

technical implementers. 

4. Energy transition justice through equitable distribution of economic and social benefits. 

5. Blue economy integration makes marine energy a key component of sustainable 

development, encompassing ecological, social, and economic aspects. 

With this model, the Blue Economy-based energy transition is expected not only to create 

local energy security but also to improve the welfare of coastal communities sustainably. 
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Case Study Context in Indonesia 

Indonesia is an archipelagic nation with a coastline of over 108,000 km, making it one of the 

countries with the most significant marine energy potential in the world. According to data 

from the Ministry of Energy and Mineral Resources (2023), Indonesia's wave energy potential 

is estimated to reach 17.9 GW, while solar energy, including through float-voltaic systems, 

exceeds 200 GWp. However, utilization remains very low, at less than 1% of the total potential. 

One of the main obstacles is the limited human resource capacity to master marine energy 

technology. 

In this context, coastal areas such as Tulungagung, East Java, hold a strategic position. Niyama 

Beach, the location of this research case study, has relatively stable ocean waves and high solar 

radiation potential. These conditions support the development of a hybrid marine energy 

system (wave energy converter + floatovoltaic). Furthermore, Tulungagung was chosen 

because fishing communities dominate its coastal area, thus providing significant opportunities 

for socio-economic empowerment through renewable energy projects. 

However, observations indicate that coastal communities in Tulungagung still face challenges 

in human resource competency. Most workers are unfamiliar with modern marine energy 

technology, and training is limited. This aligns with the IRENA (2022) report, which 

emphasized a global skills gap in the energy transition. Therefore, the success of the hybrid 

marine energy project in Tulungagung depends heavily on a human resource management 

strategy that emphasizes not only technical aspects but also social aspects and community 

empowerment. 

This case study also reflects a common gap in Indonesia. Despite commitments to an energy 

transition through the 2060 Net Zero Emissions target and the implementation of the Just 

Energy Transition Partnership (JETP) principles, implementation at the local level still faces 

obstacles. These obstacles include a lack of skilled labor, minimal community involvement in 

decision-making processes, and inadequate integration between central policies and regional 

needs. 

Thus, the Tulungagung case study provides a clear illustration that the energy transition cannot 

focus solely on technological aspects. Coastal human resources must be the leading actors in 

supporting the successful integration of hybrid marine energy. With this model, the Blue 

Economy-based energy transition is expected to not only create local energy security but also 

sustainably improve the welfare of coastal communities. It should be emphasized that this 

research is not intended to test a hypothesis, but rather to develop a conceptual model for 

strategic human resource management based on the Blue Economy. 

 

5. Conclusion And Recommendations 

Conclusion 

This research confirms that the success of Indonesia's Blue Economy-based energy transition 

is determined not only by the availability of technology and infrastructure, but also by strategic 

human resource (HR) management. A case study in Tulungagung shows that: 

1. Local human resource readiness remains limited, particularly in technical skills for 

operating wave energy converters and floatovoltaics. This reinforces the skills gap that 

needs to be addressed immediately. 

2. The strategic human resource management currently implemented is still short-term, 

with limited training, and has not been integrated into long-term development policies. 

3. Perceived benefits and ease of use influence the adoption of technological innovations 

in coastal communities. Socialization and education are key factors in accelerating the 

acceptance of marine energy technologies. 
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4. Coastal community empowerment remains low. They primarily act as technical staff 

rather than decision-makers, resulting in limited ownership of projects. 

5. The justice aspect of the energy transition is not yet optimal. The economic and social 

benefits of hybrid ocean energy projects have not been distributed equitably, 

particularly to traditional fishing groups. 

6. Blue Economy integration remains partial. Projects emphasize the technical aspects of 

energy, while opportunities for coastal economic diversification through marine energy 

have not been maximized. 

Thus, it can be concluded that the hybrid marine energy transition in Indonesia requires a 

strategic human resource management model that is inclusive, adaptive, and participatory, so 

that the sustainability of the project does not only rely on technology, but also on the readiness 

and involvement of coastal communities as the leading actors. 

 

Recommendation 

1. Strengthening the Competence of Coastal Human Resources. 

The government and state-owned energy companies should develop tiered training 

programs, specialized marine energy certifications, and knowledge transfer schemes 

from academics and experts to local communities. 

2. Integration of Energy Policy with Human Resource Management. 

The national energy transition policy must prioritize human resources, with a special 

budget allocation for increasing workforce capacity in coastal areas. 

3. Increasing Community Participation 

Hybrid marine energy projects must adopt a participatory approach by involving coastal 

communities not only as technical personnel, but also in decision-making forums and 

energy asset management. 

4. Implementation of the Just Energy Transition Principle 

The distribution of project benefits must be fair and equitable, by creating new 

economic opportunities for coastal communities, including traditional fishermen, 

women, and vulnerable groups. 

5. Integration of the Blue Economy Concept 

Marine energy needs to be linked to coastal economic diversification, including energy 

ecotourism, marine-based creative industries, and energy-related microenterprises. 

This will strengthen socio-economic benefits while maintaining environmental 

sustainability. 

6. Multi-Stakeholder Collaboration. 

Synergy among the government, state-owned energy enterprises, the private sector, 

academics, and coastal communities needs to be strengthened through a quadruple helix 

collaboration model to ensure that the development of hybrid marine energy proceeds 

more effectively and sustainably. 
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