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 The transition toward renewable energy in emerging economies depends 

not only on infrastructure and financial incentives but also on the 

availability of skilled human capital. In India, despite strong policy 

support for solar energy expansion, the shortage of trained manpower 

remains a structural challenge. Addressing this gap, the Ministry of New 

and Renewable Energy (MNRE) introduced Solar Pathshala, a digital 

learning platform aimed at capacity building in solar technologies and 

entrepreneurship. This paper develops a conceptual framework to 

examine Solar Pathshala as a policy-driven intervention that links digital 

training with human capital formation and solar sector outcomes. 

Drawing upon human capital theory and technology adoption 

perspectives, the study argues that capability-building initiatives act as 

critical enablers of renewable energy diffusion. The paper proposes a 

mediated relationship in which skill development serves as the 

mechanism through which policy interventions influence adoption and 

entrepreneurship. The study contributes to the literature by repositioning 

digital training platforms as strategic governance tools rather than 

supplementary initiatives. 
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1. Introduction 
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The global shift toward renewable energy has redefined the policy priorities of both developed and 

developing economies. In India, solar energy has emerged as a central pillar of sustainable development, 

supported by large-scale initiatives such as the National Solar Mission and recent household-level 

schemes. While these policies have focused extensively on infrastructure development and financial 

incentives, the role of human capital has received comparatively limited attention. 

The deployment of solar technologies requires a workforce equipped with technical knowledge, 

operational skills, and entrepreneurial capabilities. However, the availability of such skilled manpower 

remains uneven, creating a bottleneck in the effective implementation of renewable energy initiatives. 

This gap highlights the need for targeted capacity-building interventions. 

In response, the Ministry of New and Renewable Energy (MNRE) launched Solar Pathshala, an online 

learning platform designed to provide structured training in solar photovoltaic technologies, system 

design, installation, and maintenance and business opportunities. Unlike traditional training programs, 

Solar Pathshala leverages digital delivery to enhance accessibility, scalability and inclusiveness. 

This paper argues that Solar Pathshala represents a shift in policy orientation—from a predominantly 

subsidy-driven approach to a capability-driven framework—where knowledge and skills function as key 

drivers of adoption. The study develops a conceptual model to examine how digital training initiatives 

influence human capital formation and in turn, contribute to solar sector outcomes. 

2. Theoretical Foundation 

2.1 Human Capital Theory 

Human capital theory posits that investments in education and skill development enhance individual 

productivity and economic performance. In the context of renewable energy, skilled labour is essential 

for efficient system design, installation and maintenance. Training initiatives, therefore, play a crucial 

role in improving sectoral performance by strengthening workforce capabilities. 

2.2 Technology Adoption Perspective 

The adoption of new technologies is influenced by factors such as awareness, perceived usefulness and 

ease of use. A lack of technical knowledge often leads to resistance or delayed adoption. Skill 

development reduce uncertainty and enhances confidence, thereby facilitating the diffusion of renewable 

energy technologies. 
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2.3 Capability-Driven Policy Perspective 

Traditional energy policies have relied heavily on financial incentives and infrastructure expansion. 

However, recent policy thinking emphasizes the importance of capability building. Under this 

perspective, knowledge and skills are viewed as strategic resources that enable individuals and 

organizations to respond effectively to policy opportunities. 

Solar Pathshala reflects this shift by focusing on capacity building rather than direct financial 

intervention. 

3. Literature Review 

Existing research highlights the importance of renewable energy in achieving sustainable development 

goals and reducing carbon emissions (Bhattacharya et al., 2016). Studies also emphasize that the success 

of renewable energy initiatives depends on the availability of skilled human resources (IRENA, 2021). 

Digital learning platforms have been identified as effective tools for skill development due to their 

flexibility and scalability (World Bank, 2020). Government-led training programs further enhance 

accessibility and align workforce development with policy objectives. 

However, limited research has examined the role of specific digital initiatives such as Solar Pathshala in 

the context of renewable energy adoption. This study addresses this gap by providing a conceptual 

analysis of the platform. 

4. Research Methodology 

This study uses a conceptual research design based on secondary data from literature and policy reports. 

4.1 Research Gap 

Despite extensive policy support for renewable energy, existing studies largely overlook: 

1. The role of digital training platforms  

2. The linkage between policy, skill development and adoption  

3. The transformation from subsidy-based to capability-based policy frameworks 

4.2 Objectives of the Study 

1. To conceptualize Solar Pathshala as a policy-driven capacity-building initiative  
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2. To examine the role of skill development in renewable energy adoption  

3. To propose a theoretical framework linking training, human capital and market outcomes 

4.3 Conceptual Framework 

The study proposes the following relationship: 

Policy Intervention (Solar Pathshala) → Human Capital Formation → Solar Adoption and 

Entrepreneurship 

This framework positions skill development as a mediating mechanism through which policy 

interventions influence sectoral outcomes. 

4.4 Development of Propositions 

Based on theoretical arguments, the following propositions are advanced: 

 P1: Government-led digital training initiatives positively influence human capital formation in the 

renewable energy sector. 

 P2: Enhanced human capital leads to increased employability and entrepreneurial activity in the 

solar industry. 

 P3: Human capital mediates the relationship between policy intervention and solar energy 

adoption.  

5. Analytical Discussion 

5.1 Democratization of Knowledge and Reduction of Entry Barriers 

One of the most significant contributions of Solar Pathshala lies in its ability to democratize access to 

specialized technical knowledge. Traditionally, skill development in the energy sector has been 

constrained by institutional limitations, geographic barriers, and financial costs associated with formal 

training programs. By offering free, online, and self-paced learning modules, Solar Pathshala reduces 

these barriers and expands participation across diverse socio-economic groups. 

From a management perspective, this reflects a transition toward inclusive human capital development, 

where knowledge is no longer restricted to formal institutions but is disseminated through digital 
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platforms. This democratization not only enhances accessibility but also accelerates the diffusion of 

technical competencies required for renewable energy deployment. 

5.2 Human Capital as a Catalyst for Technology Adoption 

The relationship between skill development and technology adoption is not merely linear but catalytic in 

nature. In the context of solar energy, adoption decisions are influenced by perceived complexity, risk, 

and lack of technical understanding. Solar Pathshala addresses these concerns by equipping individuals 

with the necessary knowledge and practical insights. 

Drawing from technology adoption theory, skill development reduces perceived uncertainty and 

increases perceived usefulness, thereby enhancing adoption intentions. In this sense, human capital 

functions as an enabling mechanism that transforms policy intent into actionable outcomes. Without 

adequate skills, even well-designed policies may fail to achieve their intended impact. 

5.3 Skill Development and Entrepreneurial Ecosystem Formation 

Beyond employability, Solar Pathshala plays a critical role in fostering entrepreneurship within the solar 

sector. The inclusion of courses on business models, project planning, and market opportunities reflects 

an integrated approach to capacity building. 

From an entrepreneurial perspective, skill acquisition enhances opportunity recognition and reduces entry 

barriers for new ventures. This contributes to the formation of a distributed entrepreneurial ecosystem, 

where individuals can participate as installers, consultants, or service providers. Such decentralization is 

particularly important in the solar industry, where localized service networks are essential for scalability. 

5.4 Digital Platforms as Scalable Governance Tools 

Solar Pathshala exemplifies how digital platforms can be leveraged as instruments of public policy 

implementation. Unlike traditional training programs, digital platforms offer scalability, cost efficiency 

and real-time accessibility. 

This reflects a broader shift in governance toward platform-based policy delivery, where governments 

act as facilitators of knowledge ecosystems rather than direct service providers. In this framework, Solar 

Pathshala can be understood as a policy infrastructure, enabling continuous skill development without 

significant marginal costs. 
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5.5 Integration with National Energy Policy Objectives 

The effectiveness of Solar Pathshala must also be evaluated in relation to its alignment with broader 

policy initiatives such as the National Solar Mission and PM Surya Ghar Yojana. These initiatives aim to 

expand solar adoption at both utility and household levels. 

However, large-scale adoption requires not only financial incentives but also a workforce capable of 

implementing and maintaining solar systems. Solar Pathshala fills this critical gap by ensuring the 

availability of trained human resources, so strengthening the policy-to-implementation pipeline. 

5.6 From Subsidy-Driven to Capability-Driven Policy 

A key insight emerging from this analysis is the shift from subsidy-driven policy frameworks to 

capability-driven approaches. While subsidies address financial constraints, they do not necessarily 

resolve knowledge gaps. 

Solar Pathshala represents a strategic intervention where knowledge becomes a form of policy capital. 

By investing in human capabilities, the government enhances the long-term sustainability and 

effectiveness of renewable energy initiatives. This marks a paradigmatic shift in how policy success is 

conceptualized and achieved. 

6. Proposed Analytical Model and Theoretical Propositions 

In the absence of granular empirical data, this study adopts a conceptual modelling approach to explain 

the relationships between policy intervention, human capital formation and solar sector outcomes. 

Conceptual models are widely recognized in management and public policy research for developing 

theoretical linkages and providing a foundation for future empirical validation. 

 The proposed model is grounded in human capital theory and technology adoption perspectives, 

suggesting that government-led digital training initiatives function as catalysts for capability 

development. These capabilities, in turn, influence key market outcomes such as employability, 

entrepreneurship and the adoption of solar technologies. 

6.1 Model Conceptualization 

The model is structured around three core constructs: 

Policy Intervention: Represented by government-led digital training initiatives such as Solar Pathshala 
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Human Capital: Reflected in the form of technical knowledge, practical skills and entrepreneurial 

competencies 

Market Outcomes: Including solar adoption, employment opportunities and entrepreneurial activities 

The central premise of the model is that policy interventions do not directly translate into market 

outcomes unless supported by adequate human capital. Instead, human capital acts as a critical 

mechanism through which policy intent is realized in practice. 

6.2 Conceptual Relationships 

First, exposure to structured training initiatives is expected to enhance human capital by improving 

awareness, technical competence and confidence among participants. Digital platforms such as Solar 

Pathshala enable this process by providing accessible and flexible learning opportunities. 

Second, enhanced human capital is expected to positively influence market outcomes. Individuals 

equipped with relevant skills are more likely to participate in the solar ecosystem, either through 

employment or entrepreneurial ventures. Moreover, increased technical understanding reduces perceived 

complexity and risk, thereby facilitating the adoption of solar technologies. 

Third, human capital is conceptualized as a mediating variable that links policy interventions with market 

outcomes. While policy initiatives may create opportunities and incentives, their effectiveness largely 

depends on the ability of individuals to utilize these opportunities. In this context, skill development 

serves as the transmission mechanism that converts policy inputs into tangible outcomes. 

6.3 Theoretical Justification 

The proposed relationships are supported by multiple theoretical perspectives: 

Human Capital Theory suggests that investment in skills and knowledge enhances productivity and 

economic participation. 

Technology Adoption Theory highlights the role of knowledge and perceived ease of use in influencing 

adoption decisions. 

Capability-Based Perspective emphasizes that development outcomes depend on the expansion of 

individual capabilities rather than mere availability of resources. 
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Together, these perspectives reinforce the argument that capacity-building initiatives such as Solar 

Pathshala play a critical role in enabling renewable energy transition. 

6.4 Propositions 

Based on the conceptual framework, the following propositions are advanced: 

 P1: Government-led digital training initiatives significantly enhance human capital 

 formation in the renewable energy sector. 

 P2: Higher levels of human capital positively influence employability and 

 entrepreneurial activity within the solar industry. 

 P3: Human capital mediates the relationship between policy intervention and solar 

 energy adoption. 

6.5 Boundary Conditions and Contextual Considerations 

The effectiveness of the proposed relationships may vary depending on contextual factors such as: 

 Level of digital literacy among participants 

 Accessibility of internet and technological infrastructure 

 Regional disparities in energy demand and institutional support 

 Industry linkages and market readiness 

 These factors may influence the strength and direction of the relationships and should be 

considered in future research. 

6.6 Implications for Future Research 

The conceptual model developed in this study provides a foundation for empirical validation. Future 

research can operationalize the constructs using measurable indicators such as training participation, 

certification levels and solar installation data.  

 Quantitative techniques, including regression analysis or structural equation modelling, may be 

employed to test the proposed relationships and assess their significance. 

7. Contributions of the Study 
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 This paper contributes to the literature by: 

 Introducing a capability-driven perspective in renewable energy policy  

 Linking digital learning with technology adoption  

 Highlighting the strategic role of government training platforms  

8. Managerial Implications 

Followings are the managerial implications.  

 Integration of digital training into academic curricula  

 Collaboration between industry and training platforms  

 Workforce planning based on emerging skill requirements  

9. Policy Implications 

 Expansion of digital training initiatives to other renewable sectors  

 Incentivisation of skill certification  

 Strengthening digital infrastructure for education  

10. Limitations and Future Research 

The study is conceptual in nature and does not include empirical validation. Future research can: 

 Use primary or secondary data to test the proposed model  

 Conduct comparative studies across regions  

 Examine long-term impact of digital training initiatives  

11. Conclusion 

The transition toward renewable energy requires more than financial investment and infrastructure 

development. It demands a skilled and capable workforce. Solar Pathshala represents a significant step in 

this direction by leveraging digital technology to enhance accessibility and scalability of training. The 

study highlights the importance of aligning skill development with policy objectives and underscores the 

role of human capital as a critical enabler of sustainable energy transition. 
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