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This study critically examines the legal framework governing Floating Solar 

Photovoltaics (FPVs) in Malaysia, identifying key opportunities and 

challenges within the current water law and environmental regulations. As 

FPVs emerge as a promising solution to the nation's land scarcity issues and 

renewable energy goals, their integration into Malaysia's legal and regulatory 

landscape remains underdeveloped. Through a doctrinal legal analysis, this 

research assesses existing statutes, including the Federal Constitution, 

Environmental Quality Act 1974, and state water enactments, alongside 

renewable energy policies such as the Renewable Energy Act 2011. The study 

highlights regulatory gaps, particularly the absence of comprehensive 

guidelines on water usage rights and environmental impact assessments for 

FPVs. Additionally, it explores the jurisdictional complexities arising from the 

shared governance of water resources between federal and state authorities. A 

case study of the Netherlands' regulatory approach to FPVs provides valuable 

insights for potential reforms in Malaysia. The findings emphasize the need for 

a coherent and supportive legal framework that addresses water rights, 

environmental protections, and jurisdictional coordination, fostering 

sustainable FPV development in Malaysia's renewable energy landscape. 
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Introduction 

Malaysia's journey into renewable energy began as a gradual but determined shift, reflecting 

the country's growing awareness of environmental sustainability and economic resilience. It 

was in the early 2000s when this momentum truly took shape, as the government sought ways 
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to reduce greenhouse gas emissions, diversify its energy mix, and build a foundation for 

sustainable growth. This marked an important moment in 2000, with the introduction of the 

Fifth Fuel Policy (Maulud & Saidi, 2012). For the first time, renewable energy was officially 

recognized as an essential part of Malaysia's energy strategy, standing alongside the established 

giants of oil, coal, natural gas, and hydro. This policy laid the groundwork for Malaysia’s 

Renewable Energy Policy and Action Plan (2010), aiming to increase the share of renewable 

energy in the national energy mix (Kaman et al., 2019). 

 

Despite these advancements, Malaysia’s renewable energy sector has faced challenges such as 

limited land availability, regulatory ambiguities, and insufficient policy coordination (Jaafar et 

al, 2003; Lau et al., 2022). These issues have necessitated exploring alternative renewable 

energy technologies, such as Floating Solar Photovoltaics (FPVs). FPVs present an innovative 

solution by utilizing water surfaces, such as reservoirs, lakes, and even hydro dams, to generate 

electricity while addressing land scarcity issues (Ahmed et al, 2023). Moreover, FPVs can 

potentially reduce water evaporation rates and enhance solar panel efficiency (Ranjbaran et al., 

2019), making them an attractive option for Malaysia's renewable energy landscape.  

 

However, integrating FPVs into Malaysia's energy mix poses significant legal and regulatory 

challenges. The existing water law, environmental regulations, and renewable energy policies 

have not evolved in tandem with this emerging technology, leading to uncertainties regarding 

water rights, environmental protection, and jurisdictional conflicts between state and federal 

authorities. These regulatory gaps hinder FPV development and risk undermining Malaysia's 

broader renewable energy targets.  

 

Research Problem 

The central research problem of this study is that Malaysia’s current legal and regulatory 

framework does not adequately support the deployment of FPVs. Key legal uncertainties 

include the absence of clear guidelines on water usage rights, lack of comprehensive 

Environmental Impact Assessment (EIA) requirements for FPV projects, and the absence of 

dedicated policies or incentives that cater specifically to FPV installations. These issues raise 

concerns about the environmental sustainability, regulatory feasibility, and potential conflicts 

that may arise from the use of water bodies for renewable energy generation. 

 

Research Questions 

To address the research problem, this study aims to answer the following questions: 

1. Does Malaysia’s water law framework adequately accommodate the use of water bodies 

for FPV installations, and what legal gaps exist in this context? 

2. To what extent do Malaysia's environmental regulations, particularly the Environmental 

Quality Act 1974, address the potential ecological impacts of FPVs, and how can these 

regulations be improved? 

3. How does Malaysia's current renewable energy policy framework facilitate or hinder the 

development of FPVs, and what policy adjustments are necessary to support this emerging 

technology? 

 

Objective of the Study 

The primary objective of this study is to critically assess the existing legal framework 

governing FPVs in Malaysia, identifying regulatory gaps, challenges, and opportunities for 

policy enhancement. By examining international best practices, the study seeks to provide 
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concrete recommendations to establish a more coherent and supportive legal framework for 

FPV development, contributing to Malaysia’s renewable energy transition. 

 

Methodology 

The research adopts a qualitative doctrinal legal analysis to assess the legal framework 

governing Floating Solar Photovoltaic (FPV) systems in Malaysia. This method is suitable for 

examining existing legal texts, statutes, regulations, and policies related to FPVs, allowing for 

a thorough understanding of the current legal landscape. The study also incorporates a case 

study approach, focusing on the Netherlands to explore how their legal framework addresses 

FPV systems, providing insights into possible improvements for Malaysia’s context. 

 

Data collection relies on both primary and secondary sources. The primary sources include 

statutes, regulations, and policies such as the Federal Constitution, Environmental Quality Act 

1974, Renewable Energy Act 2011, and state water enactments. It also examines relevant 

guidelines like PLANMalaysia's "Garis Panduan Perancangan Pembangunan Ladang Solar." 

Secondary sources encompass academic journal articles, government reports from agencies 

like the Sustainable Energy Development Authority and the Ministry of Energy and Natural 

Resources, as well as international guidelines and publications on FPV development. These 

secondary sources offer context and broader perspectives on the challenges and opportunities 

of FPV integration. 

 

The methodology employs a legal gap analysis framework, focusing on identifying 

inconsistencies, ambiguities, and deficiencies in Malaysia’s current legal and regulatory 

framework for FPVs. This analysis reviews the extent to which existing laws, including water 

laws and renewable energy policies, address FPV projects. It also identifies areas where 

specific regulations or guidelines for FPV installations are either missing or inadequate. 

Additionally, the analysis examines jurisdictional conflicts, analysing overlaps between federal 

and state authorities and how these affect the development of FPV projects. 

 

The study includes a case study of the Netherlands to understand how their legal framework 

accommodates FPV systems. This case study provides a practical perspective on how an 

established legal system has addressed FPV technology and offers potential lessons for 

Malaysia's regulatory environment. By examining the Dutch experience, the study seeks to 

identify practices that could inform Malaysia’s approach without direct comparison but through 

observing the functioning of their legal structures. 

 

In addition to legal analysis, the study incorporates a policy analysis to evaluate the 

effectiveness of Malaysia's renewable energy policies, such as the Feed-in Tariff (FiT) scheme, 

in promoting FPV projects. This involves assessing how existing policies align with FPV 

technology and identifying potential areas for policy enhancement. 

 

To ensure the robustness and reliability of the findings, the research employs triangulation by 

cross-referencing data from various sources such as legal texts, academic literature, and 

government reports. This method ensures the accuracy and consistency of the analysis, 

enhancing the validity of the study's conclusions. 

 

The study acknowledges certain limitations, particularly the evolving nature of FPV 

technology and the legal frameworks governing renewable energy in Malaysia. As the 
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regulatory environment for FPVs is still developing, the analysis may not capture future 

changes that could impact the legal and regulatory landscape. 

 

This methodology provides a comprehensive and structured approach to understanding the 

legal framework for FPVs in Malaysia, integrating doctrinal analysis, case study insights from 

the Netherlands, and policy evaluation. It offers a solid foundation for identifying the 

challenges and opportunities in regulating FPVs, contributing to more informed policy 

recommendations for Malaysia’s renewable energy sector. 

 

Floating Solar Photovoltaics: An Overview 

Floating Solar Photovoltaics (FPVs) represent a transformative approach to harnessing solar 

energy, particularly in regions where land availability is limited or where land use conflicts 

arise. This section synthesizes recent studies and analyses on FPVs, focusing on their 

efficiency, environmental impacts, technological advancements, and socio-economic 

implications. The concept of FPVs involves the installation of solar panels on floating 

platforms on water bodies, such as lakes, reservoirs, and oceans. This innovative approach has 

gained traction since the first floating photovoltaic power station was constructed, with 

significant advancements noted since 2007 (Agrawal, 2024). FPVs offer several advantages 

over traditional land-based solar installations, including reduced land use conflicts and 

enhanced energy generation efficiency due to the cooling effects of water (Huang, 2023; 

Woolway, 2024). The ability to deploy solar technology on water bodies not only maximizes 

the use of available resources but also mitigates the ecological footprint associated with land-

based solar farms (Silva & Branco, 2018). 

 

Research indicates that FPVs can achieve energy gains of 15% to 25% compared to ground-

mounted solar systems due to their ability to maintain optimal operating temperatures (Paul, 

2023). The cooling effect of water significantly enhances the performance of solar panels, 

leading to higher energy conversion efficiencies. For instance, Agrawal (2024) conducted 

experimental studies that demonstrated the superior performance of FPVs under various 

environmental conditions, confirming their viability as a sustainable energy solution. 

Moreover, the integration of advanced technologies, such as tracking systems, further enhances 

the efficiency of FPVs. These systems allow for the dynamic adjustment of solar panels to 

optimize sunlight exposure throughout the day, which is more easily implemented in floating 

systems than in traditional land-based setups (Paul, 2023). This adaptability not only increases 

energy output but also reduces operational costs associated with maintenance and installation 

(Kumar et al., 2023). 

 

The environmental implications of FPVs are multifaceted. On one hand, FPVs can significantly 

reduce water evaporation from reservoirs, which is particularly beneficial in arid regions 

(Ravichandran & Panneerselvam, 2021). This reduction in evaporation can lead to improved 

water conservation and enhanced water quality by limiting algal blooms, which are often 

exacerbated by sunlight exposure (Gamarra & Ronk, 2019). Furthermore, FPVs can contribute 

to carbon emission reductions by displacing fossil fuel-based energy generation, aligning with 

global sustainability goals (Sen et al., 2021). 

 

On the other hand, the installation of FPVs must be carefully managed to mitigate potential 

ecological disruptions. Studies have shown that while FPVs can improve local ecosystems by 

providing shaded areas that inhibit harmful algal growth, they may also alter aquatic habitats 
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and affect local biodiversity (Andini et al., 2022). Therefore, comprehensive environmental 

assessments are essential prior to the deployment of FPVs to ensure that their benefits outweigh 

any potential negative impacts. 

 

Recent advancements in FPV technology have focused on enhancing the structural integrity 

and efficiency of floating platforms. Innovations include the development of hybrid systems 

that combine FPVs with other renewable energy sources, such as wind or hydroelectric power, 

to create more resilient energy systems (Solomin et al., 2021). These hybrid systems can 

optimize energy generation by leveraging multiple sources, thus enhancing overall efficiency 

and reliability (Shayan & Hojati, 2021). Moreover, the integration of smart technologies, such 

as IoT and AI, into FPV systems is paving the way for improved monitoring and management 

of energy production (Jamil et al., 2020). These technologies enable real-time data collection 

and analysis, facilitating predictive maintenance and operational optimization, which are 

crucial for maximizing the performance of FPVs (Kumar et al., 2023). 

 

The economic viability of FPVs is a critical factor in their adoption. Studies have shown that 

FPVs can be a cost-effective alternative to traditional solar installations, particularly in regions 

with high land costs or limited available land (Goswami et al., 2019). The techno-economic 

analysis conducted by Abiyasa (2024) highlights the financial benefits of FPVs, demonstrating 

that the initial investment can be offset by long-term savings in land use and maintenance costs. 

 

Additionally, FPVs systems offer enhanced energy security and resilience in regions prone to 

natural disasters by being less susceptible to damage compared to terrestrial solar installations 

(Huang, 2023). FPVs, installed on bodies of water, are more adaptable to harsh weather 

conditions such as flooding or storm surges, which commonly threaten land-based solar farms 

in coastal regions (Haas et al., 2019). Additionally, FPVs benefit from cooling effects of water, 

which improves efficiency even in extreme weather, making them reliable during critical times 

of energy demand (Hooper et al., 2020). This unique resilience helps secure uninterrupted 

energy supply in vulnerable regions. 

 

Despite the numerous advantages of FPVs, several challenges remain. The installation and 

maintenance of FPVs can present unique occupational safety and health (OSH) issues, 

particularly for workers involved in these projects (Sen et al., 2021). Addressing these 

challenges is essential to ensure the safe and sustainable deployment of FPVs. Furthermore, 

regulatory frameworks and policies must evolve to support the integration of FPVs into existing 

energy systems and to facilitate their widespread adoption (Rai et al., 2020). Future research 

should focus on optimizing the design and materials used in FPVs to enhance their durability 

and efficiency. Additionally, exploring the potential for FPVs in offshore applications could 

unlock new opportunities for renewable energy generation (Huang, 2023; Silalahi & Blakers, 

2023). As the global demand for clean energy continues to rise, FPVs represent a promising 

avenue for sustainable development. 

 

Water Quality and Environmental Concerns 

The installation of FPV systems presents a dual opportunity for renewable energy generation 

and environmental management, particularly concerning water quality. However, the 

ecological implications of such installations warrant thorough examination. Floating solar 

panels, by their very nature, alter the dynamics of the water bodies they occupy, which can lead 

to both beneficial and detrimental effects on water quality and local ecosystems. 
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One of the main environmental concerns associated with FPV systems is their impact on 

aquatic ecosystems. The shading provided by the solar panels can significantly reduce light 

penetration into the water, which is crucial for photosynthesis among aquatic plants and 

microalgae. This reduction in light can lead to a decline in primary production, potentially 

disrupting the entire food web within the aquatic environment (Andini et al., 2022; Lima et al., 

2021). For instance, the excessive coverage of floating solar panels can diminish the growth of 

pelagic primary producers, which may have cascading effects on higher trophic levels (Andini 

et al., 2022). Conversely, FPV systems can also mitigate issues such as excessive algae growth 

by limiting sunlight availability, thus potentially improving water quality in certain contexts 

(Gamarra & Ronk, 2019; Cüce et al., 2022). 

 

Moreover, FPV installations can contribute to water conservation by reducing evaporation rates 

from reservoirs and lakes. This is particularly significant in regions facing water scarcity, where 

every drop counts. Studies indicate that FPV systems can lower evaporation by up to 90%, 

thereby conserving valuable water resources (Nugroho, 2024; Nebey et al., 2020). 

Additionally, the cooling effect of water on solar panels can enhance their efficiency, leading 

to higher energy output compared to land-based systems (Rai et al., 2020; Spencer et al., 2018). 

This dual benefit of energy generation and water conservation positions FPV as a promising 

technology in the context of climate change and sustainable development. 

 

However, the introduction of FPV systems is not without challenges. The materials used in the 

construction of floating solar panels can leach chemicals into the water, potentially affecting 

water quality. Research indicates that certain polymers used in FPV systems may release 

harmful substances, which could pose risks to aquatic life and human health (Mathijssen et al., 

2020). Furthermore, the physical presence of these installations can alter local hydrodynamics, 

potentially leading to changes in sedimentation patterns and water temperature, which can 

further impact aquatic ecosystems (Lima et al., 2021; Yang et al., 2022). 

 

Overview of Malaysia’s Renewable Energy Development 

Historically, Malaysia's energy landscape has been characterized by a heavy reliance on fossil 

fuels, particularly natural gas and coal, which have dominated electricity generation for 

decades. This dependence has raised concerns regarding energy security, environmental 

sustainability, and the long-term viability of fossil fuel resources. In response to these 

challenges, the Malaysian government has initiated a strategic shift towards renewable energy 

(RE) through various policy interventions aimed at diversifying the energy mix and promoting 

sustainable development. 

 

The transition towards renewable energy in Malaysia can be traced back to the introduction of 

the Small Renewable Energy Programme (SREP) in 2001. This program allowed Independent 

Power Producers (IPPs) to sell electricity generated from renewable sources to the national 

grid, marking a significant step in the country’s energy policy (Aziz, 2024). However, despite 

these initial efforts, progress was slow due to several factors, including insufficient incentives 

for renewable energy adoption, regulatory barriers, and a lack of public awareness regarding 

the benefits of renewable energy technologies (Ilham et al., 2022). 

 

A pivotal moment in Malaysia's renewable energy journey occurred with the introduction of 

the Renewable Energy Act in 2011, which established a more structured framework for 

renewable energy development. This legislation led to the formation of the Sustainable Energy 
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Development Authority (SEDA), tasked with promoting and facilitating the growth of 

renewable energy in the country (Azlina et al., 2018). The implementation of Feed-in Tariff 

(FiT) schemes under this act significantly spurred growth in the solar photovoltaic (PV) sector, 

enabling a greater number of stakeholders to participate in the renewable energy market 

(Mansur et al., 2018). 

 

Despite these advancements, challenges remain. Limited land availability and the rising costs 

of land acquisition have posed constraints on the expansion of solar PV installations (Li, 2023). 

These challenges have underscored the need for innovative solutions, such as floating 

photovoltaic systems (FPVs), which leverage Malaysia’s abundant water bodies to generate 

solar energy without competing for valuable land resources (Ghosn, 2024). 

 

In recent years, the Malaysian government has set ambitious targets for renewable energy 

integration into the national energy mix. The National Renewable Energy Policy (NREP) and 

the Malaysia Renewable Energy Roadmap (MyRER) aim to increase the renewable energy 

share to 31% by 2025 and 40% by 2035 (Salleh et al., 2020). Achieving these targets will 

require overcoming significant regulatory and legal barriers, particularly in the context of 

emerging technologies like FPVs and other innovative renewable energy solutions (Flórez & 

Ghazali, 2020). 

 

The government’s commitment to renewable energy is further reflected in its efforts to enhance 

public awareness and engagement. Initiatives aimed at educating the public about the benefits 

of renewable energy and the importance of energy conservation are essential for fostering a 

supportive environment for renewable energy projects (Sahid et. al., 2019). Additionally, the 

establishment of partnerships with private sector stakeholders and international organizations 

can facilitate technology transfer and capacity building, which are critical for advancing 

Malaysia's renewable energy agenda (Yusoff et al., 2023). 

 

Significance of PFVs in Malaysia’s Energy Transition 

The significance of Floating Photovoltaics (FPVs) in Malaysia's energy transition is 

underscored by the country's strategic geographical advantages, technological advancements, 

and policy frameworks aimed at enhancing renewable energy adoption. As Malaysia grapples 

with the dual challenges of meeting rising energy demands and mitigating environmental 

impacts, FPVs emerge as a viable solution that aligns with national goals for sustainable energy 

development. 

 

Malaysia's energy landscape is characterized by a growing reliance on fossil fuels, which has 

led to significant greenhouse gas emissions. The government has recognized the need for a 

transition towards renewable energy sources, setting ambitious targets such as achieving a 20% 

renewable energy mix by 2025 and a 23% target for the ASEAN region (Ilham et al., 2022; 

Ghosn, 2024). FPVs, which utilize water bodies for solar energy generation, present a unique 

opportunity to harness solar power without the land use conflicts associated with traditional 

solar farms. This is particularly relevant in Malaysia, where urbanization and land scarcity pose 

significant challenges to conventional solar installations (Lim, 2024). 

 

The potential of FPVs in Malaysia is bolstered by the country's favourable climatic conditions, 

characterized by high solar irradiance levels averaging between 4000-5000 Wh/m² annually 

(Zaini, 2023). This abundant solar resource, combined with Malaysia's extensive network of 
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lakes, reservoirs, and coastal areas, creates an ideal environment for the deployment of FPV 

systems. Recent studies indicate that FPVs can significantly reduce water evaporation and 

enhance the efficiency of solar panels by keeping them cooler, thereby improving energy 

output (Zhou, 2024). Furthermore, FPVs can mitigate the impacts of climate change by 

reducing reliance on fossil fuels and lowering carbon emissions, aligning with global 

sustainability goals (Essak & Ghosh, 2022). 

 

Technologically, FPVs have seen rapid advancements, with various designs and configurations 

being explored to optimize performance and integration with existing energy systems. 

Research has highlighted the importance of integrating energy storage solutions with FPVs to 

address challenges related to intermittency and grid stability (Zhou, 2024). The development 

of smart monitoring systems, such as those utilizing LoRa networks, further enhances the 

operational efficiency of FPVs by enabling real-time data collection and management 

(Fernandez et al., 2020). These innovations not only improve the viability of FPVs but also 

contribute to the overall resilience of Malaysia's energy infrastructure. 

 

Government policies play a crucial role in facilitating the adoption of FPVs. The Malaysian 

government has introduced several incentives and regulatory frameworks aimed at promoting 

renewable energy investments, including feed-in tariffs and tax exemptions for renewable 

energy projects (Zainuddin et al., 2021). These initiatives are essential for attracting private 

sector investments and fostering public-private partnerships that can drive the deployment of 

FPV systems across the country. Collaborative efforts between government, industry 

stakeholders, and local communities are vital for overcoming barriers to implementation, such 

as financial constraints and public acceptance (Ghosn, 2024). 

 

The socio-economic benefits of FPVs are also noteworthy. By generating clean energy, FPVs 

can contribute to job creation in the renewable energy sector, stimulate local economies, and 

enhance energy security (Ghosn, 2024). Additionally, the integration of FPVs into urban 

planning can improve energy access in densely populated areas, addressing the energy needs 

of underserved communities while promoting sustainable development (Rababah, 2023). The 

potential for FPVs to serve as dual-use infrastructure—providing both energy and recreational 

opportunities—further enhances their appeal in urban settings. 

 

Despite the promising outlook for FPVs in Malaysia, several challenges remain. Issues related 

to the environmental impact of FPV installations, such as effects on aquatic ecosystems and 

water quality, require careful consideration and management (Andini et al., 2022). Moreover, 

the high initial capital costs associated with FPV systems can deter investment, necessitating 

innovative financing models and risk-sharing mechanisms to encourage broader adoption 

(Ghosn, 2024). Addressing these challenges will be critical to realizing the full potential of 

FPVs as a cornerstone of Malaysia's energy transition. 

 

National Energy Transition Roadmap 

The National Energy Transition Roadmap (NETR) outlines Malaysia's commitment to 

accelerating its transition toward renewable energy, with a target of achieving a 70% renewable 

energy (RE) capacity mix by 2050 (Ministry of Economy, 2023). As part of this transition, the 

NETR identifies FPVs as a significant contributor to the nation’s renewable energy landscape, 

leveraging Malaysia’s abundant water resources for energy generation. 
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The NETR aims to address the energy trilemma of security, affordability, and sustainability, 

and FPVs offer a sustainable solution that aligns with this objective (Ministry of Economy, 

2023). Additionally, the roadmap sets a goal to reduce greenhouse gas (GHG) emissions in the 

energy sector by 32% by 2050, and FPVs are considered an important element in achieving 

this target by providing a clean energy alternative. 

 

From an economic perspective, the NETR projects that investments in renewable energy, 

including FPVs, could increase Malaysia's GDP value from RM25 billion in 2023 to RM220 

billion by 2050, generating around 310,000 jobs (Ministry of Economy, 2023). The roadmap 

also emphasizes the role of policies such as the Renewable Energy Act 2011 and the Feed-in 

Tariff (FiT) scheme in supporting renewable energy projects, and suggests that FPVs should 

be integrated within this regulatory framework. Overall, the NETR positions FPVs as a key 

flagship project within Malaysia's broader energy transition strategy, highlighting the 

government's commitment to promoting this technology as part of its renewable energy goals 

(Ministry of Economy, 2023). 

 

Legal and Regulatory Landscape in Malaysia 

 

Federalism and Water Law 

The governance of water resources in Malaysia is characterized by a complex interplay 

between federal and state jurisdictions, as outlined in Schedule 9 of the Federal Constitution 

(FC). Schedule 9 places water under the Concurrent List, meaning it is a shared responsibility 

between the federal and state governments. However, this division is not straightforward, 

leading to a decentralized system where water resources are primarily managed at the state 

level, while water supply and services fall under federal regulation. 

 

The FC grants state the autonomy to manage water resources within their territories. This 

means each state possesses legislative and administrative power over the use, management, 

and allocation of water resources. Consequently, states enact their own water laws, creating a 

diverse range of state-specific water enactments that govern matters such as water rights, 

licensing, and water resource protection. These enactments serve as the primary legal 

instruments for regulating water bodies, reservoirs, and rivers within each state. 

 

The decentralized nature of water governance creates legal and administrative complexities, 

particularly when projects span multiple jurisdictions. For instance, an FPV project situated on 

a river that flows through multiple states may encounter different regulatory requirements, 

leading to potential jurisdictional conflicts. This situation is further complicated by the fact that 

states have differing levels of legal sophistication and resources to manage such projects. This 

fragmentation undermines the potential for cohesive regulation and management of water 

resources at the national level. For instance, the ongoing water dispute between the states of 

Kedah and Penang over Sungai Muda demonstrates how state jurisdiction can lead to conflicts 

over water rights and usage. In the context of FPV projects, similar disputes could arise if one 

state decides to develop FPV infrastructure on shared water resources, potentially affecting the 

rights and interests of neighbouring states, especially if downstream users perceive changes in 

water quality or flow due to the upstream FPV installation. Such impacts could exacerbate 

tensions and raise questions about equitable water usage rights between states. 
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Besides, given that the development and use of water bodies fall under state jurisdiction, one 

would expect state enactments to provide clear guidance on FPV projects. However, most state 

water laws and regulations do not explicitly address FPVs, renewable energy projects, or the 

commercial use of water surfaces for such purposes. This legal vacuum creates uncertainties 

regarding whether FPVs can be legally developed and, if so, under what conditions. For 

example, state water enactments typically focus on regulating water abstraction, pollution 

control, and resource management, but they lack provisions on leasing or licensing water 

surfaces for energy generation projects like FPVs. This absence raises significant questions 

about the authority of state agencies to grant permits for FPVs and the legal rights of developers 

to operate such projects. Additionally, it leaves unresolved issues related to environmental 

compliance, fees, or taxes for using water surfaces, making it challenging for investors to assess 

legal risks or obligations when pursuing FPV development. 

 

Critical Analysis of the Legal Gaps in State Enactments 

Most state water enactments primarily address water abstraction, discharge, and pollution 

control, with minimal or no provisions for non-consumptive uses such as floating solar energy 

generation. This lack of specificity raises important questions about the legal basis for granting 

rights or licenses to FPV developers. For instance, there is ambiguity about whether a developer 

can obtain a lease or permit to install FPVs on a reservoir and who holds the ultimate authority 

to grant such rights. In the absence of clear FPV-specific provisions, state authorities are left 

to interpret existing laws, which may lead to conflicts with other water uses like irrigation, 

fishing, recreation, and conservation. For example, if an FPV project is proposed on a reservoir 

designated for drinking water, the compatibility and permissibility of such a project remain 

unclear. This ambiguity can lead to legal challenges, delays in project approvals, and potential 

disputes between FPV developers and other water users. Such uncertainty might also deter 

investors due to the lack of a transparent legal pathway for FPV development. 

 

Conflicts Arising from the Overlap of Jurisdictions 

The dual jurisdiction over water resources and energy regulation inevitably creates conflicts 

between federal and state authorities. While states have the authority to manage water bodies, 

energy regulation, including renewable energy policies, falls under federal purview. This 

overlap becomes problematic in the context of FPVs, as the projects lie at the intersection of 

water resource management and renewable energy generation. 

 

Consider a scenario where the federal government, through agencies like the Sustainable 

Energy Development Authority (SEDA), seeks to promote FPVs as part of Malaysia’s 

renewable energy targets. However, if a state government imposes stringent regulations or 

refuses to grant access to water bodies for FPV installations, the federal government’s 

initiatives could be effectively blocked. On the other hands, state government might keen to 

develop the FPV project, but might receive objection from Department of Environment and 

Department of Town and Country Planning (PLANMalaysia) due to environmental issues. This 

conflict highlights the need for a coordinated approach to water and energy governance. 

Without clear legal mechanisms for resolving such conflicts, FPV projects face the risk of 

regulatory gridlock, where federal and state interests are at odds. This uncertainty can hinder 

the advancement of FPVs and impede Malaysia’s broader renewable energy goals. 
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Environmental Regulations 

The Environmental Quality Act 1974 (EQA) stands as the cornerstone of Malaysia's 

environmental protection legislation, offering a comprehensive framework for managing 

pollution and advancing sustainable development. A pivotal element of the EQA is its mandate 

for Environmental Impact Assessments (EIAs) for activities likely to have significant 

environmental effects, as outlined in the Environmental Quality (Prescribed Activities) 

(Environmental Impact Assessment) Order 2015. This order delineates various categories of 

projects requiring EIAs, including energy developments. However, the current legislation does 

not explicitly classify FPV installations as activities requiring mandatory EIAs. This omission 

has resulted in a regulatory gap that overlooks the distinct environmental challenges posed by 

FPV projects. 

 

The absence of explicit reference to FPVs within the EQA leads to uncertainty regarding 

whether these projects fall under EIA requirements. This ambiguity paves the way for 

inconsistent application of environmental regulations, allowing some FPV projects to 

voluntarily undergo EIAs, while others proceed without comprehensive environmental 

scrutiny. Such inconsistency weakens the EQA’s core objective of ensuring thorough 

environmental protection. Unlike traditional energy projects, FPVs can significantly impact 

aquatic ecosystems. For instance, large-scale FPV installations can alter water temperatures 

due to the shading effect, potentially disrupting the habitats of temperature-sensitive aquatic 

species. Additionally, reduced sunlight penetration beneath FPV panels can impede 

photosynthesis in aquatic plants, ultimately affecting the entire aquatic food chain. 

Furthermore, the installation and maintenance of FPVs may introduce pollutants such as 

lubricants, chemicals, or construction debris into the water. Despite these potential impacts, the 

current EQA framework lacks specific provisions to assess these risks, resulting in an 

inadequate evaluation of how FPVs might affect aquatic biodiversity, water quality, and overall 

ecosystem health. 

 

Moreover, the existing EIA process is not tailored to address the unique considerations of FPV 

projects, meaning critical aspects may be overlooked during environmental assessments. For 

example, there is no stipulated requirement for evaluating the cumulative impacts of multiple 

FPV installations on the same water body, a factor that could become significant as more 

projects are developed in close proximity. Likewise, current EIA guidelines do not mandate 

detailed studies on how FPVs may influence fish spawning areas, migratory patterns, or the 

habitats of endangered species, potentially leading to environmental harm that the regulatory 

process fails to anticipate or mitigate. 

 

Although FPVs are not explicitly covered in the Environmental Quality (Prescribed Activities) 

(Environmental Impact Assessment) Order 2015, one could argue that large-scale FPV projects 

fit within the broader category of 'infrastructure development.' Section 34A of the EQA 

stipulates that EIAs are required for activities with potentially significant environmental 

impacts. However, the absence of clear guidelines specific to FPVs within this regulatory 

framework results in uncertainty about how compliance should be achieved. Similarly, Section 

24 of the EQA prohibits pollution of inland waters, raising concerns about the legal 

consequences if FPV installations were to cause chemical leaching or alter water temperatures. 

Therefore, the current legislative framework necessitates either judicial interpretation or 

legislative amendment to clarify the environmental responsibilities of FPV operators. 
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Given these gaps, it is imperative to reform and expand the EIA guidelines to explicitly include 

FPV projects as a prescribed activity under the EQA. Doing so would ensure that all FPV 

installations undergo a rigorous assessment process, accounting for their potential effects on 

water quality, aquatic ecosystems, and overall environmental sustainability. These expanded 

guidelines should mandate detailed evaluations of how FPVs may alter water quality and 

temperature dynamics, alongside ongoing environmental monitoring and the implementation 

of prompt mitigation measures to address any negative impacts. In conclusion, while the EQA 

offers a foundational framework for environmental protection, its failure to address the specific 

challenges associated with FPVs constitutes a significant regulatory gap. Revising the EQA to 

incorporate FPVs within mandatory EIA requirements would enhance environmental 

safeguards and ensure that Malaysia's renewable energy projects align with the country’s 

broader sustainability goals. 

 

Renewable Energy Law and Policy 

The Renewable Energy Act 2011 serves as a main piece of legislation that establishes the 

regulatory framework and provides financial incentives to promote renewable energy sources 

in Malaysia, including solar, wind, hydro, and biomass energy. However, while Floating Solar 

Photovoltaic (FPV) systems fall under the broader category of solar energy, the Act does not 

explicitly address water-based solar technologies. This lack of specificity introduces legal 

ambiguities and uncertainties regarding how FPVs should be treated under the existing 

regulatory framework, especially concerning the application of incentives, tariffs, and 

regulatory standards. 

 

The core mechanism of the Renewable Energy Act 2011 is the Feed-in Tariff (FiT) system, 

designed to encourage investment in renewable energy projects by guaranteeing fixed 

payments to producers for a specified period. This mechanism provides financial certainty to 

land-based solar installations and other renewable energy projects. However, the Act’s failure 

to explicitly include FPVs within its provisions means there is uncertainty about whether FPV 

projects qualify for the FiT scheme or other incentive programs. As a result, investors and 

developers may be reluctant to engage in FPV projects due to concerns about the financial 

viability and regulatory compliance of these installations. 

 

The absence of clear legal provisions for FPVs creates a significant challenge for developers 

in securing financing and investment, as financial institutions often require a well-defined and 

predictable regulatory framework. This lack of clarity may deter potential investors from 

supporting FPV projects, thereby limiting the expansion of this innovative technology in 

Malaysia's renewable energy sector. Moreover, without explicit guidance from the Act, FPV 

developers face the risk of inconsistent interpretations or applications of the FiT scheme by 

regulatory authorities, potentially resulting in uneven or inadequate access to financial 

incentives. 

 

Additionally, while the Renewable Energy Act 2011 authorizes the Sustainable Energy 

Development Authority (SEDA) to set technical and operational standards for renewable 

energy installations, the absence of specific guidelines for FPVs means that developers lack 

clear regulatory guidance on the requirements for integrating FPV systems with the national 

grid or adhering to technical standards. This gap can lead to uncertainties in the regulatory 

approval process, causing delays and additional costs for FPV developers. 
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Furthermore, the Act's provision that FiT approvals do not exempt renewable energy projects 

from compliance with other applicable laws, such as water and environmental regulations, 

implies that FPV projects would need to navigate multiple layers of regulatory requirements. 

However, the lack of coordination between the Renewable Energy Act and other regulatory 

frameworks, such as water laws and environmental protection regulations, adds to the 

complexity faced by FPV developers, making it more challenging to implement FPV projects 

efficiently. 

 

SEDA, which is responsible for implementing and overseeing Malaysia's renewable energy 

policies, plays a critical role in the administration of incentives and the regulatory framework 

for renewable energy projects. However, SEDA has not yet developed specific guidelines or 

regulatory standards tailored to FPV systems, further contributing to the uncertainty 

surrounding the legal and regulatory treatment of FPVs. This gap in policy development is 

particularly problematic because FPVs present unique technical and environmental 

considerations compared to land-based solar installations, such as their impact on water quality, 

aquatic ecosystems, and the technical requirements for floating structures. Without clear 

guidelines from SEDA, developers may struggle to navigate the regulatory process, resulting 

in delays, increased costs, or even the abandonment of potential FPV projects. 

 

The lack of explicit legal provisions and policy guidelines for FPVs not only creates uncertainty 

for developers but also poses a challenge to Malaysia's broader renewable energy goals. The 

National Renewable Energy Policy and Action Plan and Malaysia's commitment to 

international climate change agreements, such as the Paris Agreement, highlight the country's 

ambition to increase the share of renewable energy in its energy mix. Given that FPVs have 

the potential to contribute significantly to this target by utilizing water bodies for solar energy 

production, the absence of a clear legal and regulatory framework hampers the integration of 

FPVs into Malaysia’s renewable energy strategy. 

 

To fully leverage the potential of FPVs, there is a need for a more comprehensive legal and 

policy framework that explicitly recognizes and supports FPV technology. This would include 

clarifying the eligibility of FPVs for existing incentives, adapting tariff structures to 

accommodate the unique characteristics of FPV projects, and developing specific guidelines 

that address technical, environmental, and safety considerations. Without such reforms, the 

current Renewable Energy Act 2011 remains inadequate for addressing the complexities of 

FPV projects, limiting their contribution to Malaysia’s renewable energy targets. Therefore, 

establishing a clear legal pathway for FPV integration is crucial for ensuring that these 

innovative technologies can play a central role in Malaysia's transition to a sustainable energy 

future. 

 

PLANMalaysia’s Guidelines for Floating Solar Photovoltaic (FPV) Development 

Department of Town and Country Planning, Malaysia Ministry of Housing and Local 

Government (PLANMalaysia) has developed a comprehensive guideline titled "Garis 

Panduan Perancangan Pembangunan Ladang Solar," which provides detailed guidance on the 

planning and implementation of FPV systems in Malaysia. This guideline serves as a technical 

reference for state authorities, local planning authorities, and stakeholders involved in FPV 

projects, ensuring that these projects are developed in a systematic, safe, and sustainable 

manner. 
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According to the guideline, the installation of FPV systems is permissible on certain types of 

water bodies while prohibited in others. Specifically, the guideline permits FPV systems to be 

installed on abandoned mining ponds and lakes. These water bodies, often found in former 

mining areas, are considered suitable due to their stagnant water conditions and large surface 

area, making them ideal for solar installations. Another permissible location is wet retention 

ponds, which are often used for flood control or stormwater management. These artificial ponds 

can accommodate FPV systems without conflicting with their primary function. While the 

installation on hydroelectric reservoirs is not explicitly encouraged, the guideline allows FPV 

systems on these reservoirs, provided they receive approval from Tenaga Nasional Berhad 

(TNB) and relevant state authorities. The potential energy synergies between FPV systems and 

existing hydropower infrastructure make such installations beneficial. 

 

Conversely, the guideline strictly prohibits FPV installations on certain water bodies. 

Reservoirs designated for drinking water supply are off-limits to avoid any risk of 

contamination or interference with water quality management. FPV installations are also not 

allowed on agricultural irrigation dams, as they may impact water distribution and quality, 

potentially affecting agricultural productivity. Recreational lakes are unsuitable for FPV 

development due to safety concerns and potential conflicts with recreational activities such as 

boating, swimming, or fishing. The guideline also prohibits installations in areas of scenic 

beauty, including locations recognized for their aesthetic, historical, or cultural significance, to 

preserve their natural beauty and heritage value. Additionally, environmentally sensitive areas 

(ESAs), classified under KSAS (Kawasan Sensitif Alam Sekitar) as highly sensitive 

environmental zones, are protected from FPV installations to safeguard biodiversity and 

ecological functions. 

 

PLANMalaysia’s guideline emphasizes key considerations and requirements for FPV 

development. Developers are required to assess the potential impact of FPV installations on 

aquatic ecosystems, water quality, and local biodiversity. Although FPV projects do not always 

necessitate a full EIA under existing regulations, proponents must ensure that the project does 

not harm the water body’s ecological integrity. Furthermore, the guideline encourages the 

selection of sites within a 5 km radius of grid infrastructure to enhance economic efficiency by 

reducing transmission costs. It also emphasizes the importance of accessibility and safety in 

FPV design, requiring systems to include safe access points, floating walkways, and anchoring 

systems capable of withstanding variations in water levels and weather conditions. 

 

Providing detailed criteria on suitable and unsuitable locations for FPV systems, 

PLANMalaysia's guideline plays a crucial role in balancing the promotion of renewable energy 

generation with the need to protect Malaysia’s valuable water resources. It ensures that FPV 

projects are both economically viable and environmentally responsible, contributing to the 

nation’s sustainable energy goals while safeguarding its ecological and scenic assets. 

 

While PLANMalaysia’s guideline provides a comprehensive framework for Floating Solar 

Photovoltaic (FPV) development, it is crucial to recognize that these guidelines do not carry 

the force of law. They serve as a planning reference and do not override the legal authority of 

state governments, especially when it comes to water resources. Under the Malaysian Federal 

Constitution, water resources fall under state jurisdiction, granting the state government the 

authority to make decisions regarding the use and management of water bodies within their 

territory. 
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In cases where a state government wishes to approve an FPV project that contradicts 

PLANMalaysia’s guidelines, the state’s authority over water resources prevails. For instance, 

even if PLANMalaysia identifies certain water bodies as unsuitable for FPV installation, a state 

government may still approve such projects if it deems them appropriate or in line with state 

policies. This is particularly relevant in situations where a state sees the economic or strategic 

benefits of developing FPV systems in areas deemed sensitive or restricted by the guidelines. 

Therefore, although the PLANMalaysia guidelines provide valuable technical and planning 

insights, they lack legal enforceability and cannot compel state governments to adhere strictly 

to their provisions. This situation underscores the complexity of water governance in Malaysia, 

where state sovereignty over water resources may sometimes lead to decisions that diverge 

from national planning guidelines. Consequently, while the guidelines aim to encourage 

sustainable and orderly FPV development, the ultimate decision-making power rests with the 

state authorities. 

 

International Case Study: The Netherlands 

The Netherlands is at the forefront of integrating FPV systems, supported by a robust legal and 

regulatory framework that addresses renewable energy goals while ensuring environmental 

sustainability. The country, with approximately 52,000 hectares of shallow inland water 

suitable for FPV deployment, has developed legal guidelines and best practices to facilitate the 

growth of this innovative technology (Rijkswaterstaat, 2019). 

 

A significant contribution to this framework is the "Guide for the Licensing of Floating Solar 

Parks on Water," published by the Foundation for Applied Water Research (STOWA) in 

collaboration with the Dutch Ministry of Infrastructure and Water Management (STOWA, 

2019). This guide serves as a comprehensive reference for developers and water authorities, 

offering insights into the permitting process, environmental considerations, and technical 

requirements for FPV systems. The guide emphasizes that FPV projects must obtain permits 

from water authorities, which involves evaluating the potential impacts on water quality, 

ecosystems, and other designated uses of water bodies. 

 

The Netherlands' water management laws, particularly Dutch Water Act (Waterwet) plays a 

crucial role in regulating FPV installations, even though it does not specifically mention FPVs. 

The Water Act governs the use, management, and protection of water bodies and mandates that 

any structure on water body, this should include FPV projects, should not adversely affect 

water quality, flood protection, or other water uses, such as recreation, agriculture, or drinking 

water supply. This means FPV developers must conduct thorough Environmental Impact 

Assessments (EIAs) to ensure compliance with water regulations and obtain the necessary 

permits from water authorities (Waterwet, 2009). Specifically, under Chapter 6 of the Water 

Act, FPV developers must secure a water permit before installing floating solar systems. The 

law requires that FPV projects do not compromise water management objectives, ensuring the 

protection of water resources and ecological integrity. Additionally, the Act’s emphasis on 

spatial planning under Chapter 4 means that FPV projects must align with national and regional 

water plans, ensuring compatibility with existing water usage, conservation, and flood control 

strategies. 

 

The renewable energy policy landscape in the Netherlands also supports the expansion of solar 

energy, including FPVs. The Dutch Climate Agreement (Klimaatakkoord, 2019) sets ambitious 

targets for increasing the share of renewable energy to 45% by 2030, promoting solar 
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technologies as a key component of this transition. This policy framework has led to various 

financial incentives and subsidies being made available for renewable energy projects, 

including FPVs, thus encouraging their development (Ministry of Economic Affairs and 

Climate Policy, 2019). 

 

To complement the regulatory framework, best practice guidelines have been established, such 

as the "Floating PV Best Practice Guidelines" by SolarPower Europe (2023). These guidelines 

emphasize that FPV projects should adhere to sustainability principles, including compliance 

with the EU Green Deal’s objectives, the Sustainable Finance Reporting Directive (SFRD), 

and the Corporate Sustainable Reporting Directive (CSRD) (SolarPower Europe, 2023). The 

guidelines encourage FPV developers to prioritize water conservation and land-use efficiency, 

aligning with the broader sustainability goals of the Netherlands and the European Union. 

 

Case studies, such as the Bomhofsplas Floating PV Plant and the Sekdoorn projects, 

demonstrate how FPVs can successfully integrate into the Netherlands' water management and 

energy systems (SolarPower Europe, 2023). These projects illustrate the benefits of co-locating 

FPVs with other water uses, such as water treatment and recreation, while contributing to the 

country's renewable energy targets. Additionally, the integration of battery storage with FPV 

systems, as demonstrated in projects like BayWar’s installation in the Netherlands, highlights 

innovative approaches that enhance energy efficiency and security, further showcasing the 

adaptability of FPV technology in the Dutch context (SolarPower Europe, 2023). 

 

Challenges and Gaps in Malaysia’s Legal Framework 

The regulatory landscape governing FPVs in Malaysia is characterized by several challenges 

and gaps that hinder the full integration of this innovative technology into the country's 

renewable energy framework. One of the most significant issues is the lack of a clear and 

comprehensive legal framework that specifically addresses FPVs. The absence of explicit laws 

or regulations tailored to FPV systems creates legal uncertainties, especially concerning water 

rights, environmental protection, and jurisdictional authority. This legal ambiguity complicates 

the approval process for FPV projects, as developers face difficulties in understanding the 

regulatory requirements and potential compliance obligations. 

 

The first major challenge is the overlap of jurisdictional authority between federal and state 

governments. Under the Malaysian Federal Constitution, water resources fall under state 

jurisdiction, while energy regulation is a federal responsibility. This dual jurisdiction creates a 

fragmented legal environment where state and federal interests may conflict, particularly in the 

context of FPV projects. For instance, while the Sustainable Energy Development Authority 

(SEDA) is tasked with promoting renewable energy at the federal level, state governments hold 

the ultimate authority over water bodies within their territories. This situation often leads to 

regulatory gridlock, where FPV projects may face delays or even rejection due to differing 

priorities or interpretations of regulations by state authorities. 

 

Another challenge arises from the absence of specific provisions for FPVs in state water 

enactments. Most state laws governing water resources focus primarily on water abstraction, 

pollution control, and resource management, without addressing the use of water surfaces for 

renewable energy projects like FPVs. This creates a legal vacuum, making it unclear whether 

state authorities have the power to grant licenses or permits for FPV installations. Furthermore, 

the lack of guidelines on leasing or licensing water surfaces for energy generation adds another 
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layer of complexity, as developers are left without a clear legal pathway to follow. This 

uncertainty not only discourages investment but also poses risks of potential legal disputes over 

water usage rights between FPV developers and other stakeholders, such as fishing 

communities or irrigation authorities. 

 

The environmental regulatory framework presents additional challenges. The EQA 1974 is the 

principal legislation governing environmental protection in Malaysia, but it does not explicitly 

include FPVs as a category requiring EIAs. As a result, FPV projects often proceed without a 

thorough assessment of their potential environmental impacts, particularly on aquatic 

ecosystems. Given that FPVs can alter water temperature, light penetration, and local 

biodiversity, the absence of EIA requirements poses significant risks to the sustainability of 

water bodies. This gap highlights the need for an updated EQA framework that includes FPVs 

as a prescribed activity, ensuring that all FPV projects undergo rigorous environmental scrutiny 

before implementation. 

 

PLANMalaysia’s guidelines for FPV development, as outlined in "Garis Panduan 

Perancangan Pembangunan Ladang Solar," provide a valuable technical reference for 

stakeholders. However, these guidelines lack legal enforceability, meaning they serve as 

advisory rather than mandatory regulations. While the guidelines specify where FPV systems 

can and cannot be installed, such as prohibiting installations on drinking water reservoirs or 

recreational lakes, state governments retain the ultimate authority to approve FPV projects. 

This creates a potential conflict, as state authorities may permit FPV installations in areas 

deemed unsuitable by the guidelines if they prioritize economic or strategic benefits. 

Consequently, the guidelines’ lack of legal power limits their effectiveness in ensuring that 

FPV projects adhere to sustainable and environmentally responsible practices. 

 

The absence of specific policies or incentives for FPVs under Malaysia’s Renewable Energy 

Act 2011 further exacerbates the regulatory gap. While the Act establishes incentives such as 

Feed-in Tariffs (FiT) for renewable energy projects, it does not explicitly include provisions 

for FPVs. This omission creates uncertainty about whether FPV projects qualify for such 

incentives, making it challenging for developers to secure financing or assess the financial 

viability of their projects. Additionally, SEDA has not yet developed regulatory standards 

tailored to FPV systems, leaving developers without clear guidance on technical, 

environmental, or safety requirements. 

 

Policy Recommendations 

To address the existing regulatory gaps and challenges in the legal framework governing 

Floating Solar Photovoltaics (FPVs) in Malaysia, the following policy recommendations are 

proposed. These suggestions aim to create a coherent, clear, and supportive regulatory 

environment that encourages the sustainable development of FPVs while ensuring 

environmental protection and efficient use of water resources. 

 

Establish a Comprehensive Legal Framework for FPVs 

The most pressing need is to establish a dedicated legal and regulatory framework that 

specifically addresses the development, installation, and operation of FPVs. This framework 

should outline the rights and obligations of FPV developers, including the processes for 

obtaining permits, leasing water surfaces, and securing access to the grid. A new regulation or 

amendment to existing laws, such as the Renewable Energy Act 2011, should be introduced to 



 

 

 
Volume 9 Issue 38 (December 2024) PP. 132-153 

  DOI 10.35631/IJLGC.938010 

149 

 

include FPV systems explicitly. This would provide clarity on the eligibility of FPV projects 

for financial incentives, such as Feed-in Tariffs (FiT), tax exemptions, and grants, thereby 

promoting investment in the sector. 

 

Integrate FPVs into the Environmental Quality Act (EQA) 1974 

The Environmental Quality Act (EQA) 1974 should be amended to include FPV projects as a 

Prescribed Activity under the Environmental Quality (Prescribed Activities) (Environmental 

Impact Assessment) Order 2015. Making FPVs subject to mandatory Environmental Impact 

Assessments (EIAs) can ensure that the potential impacts on aquatic ecosystems, water quality, 

and biodiversity can be thoroughly assessed before project implementation. This amendment 

should also require FPV developers to conduct continuous environmental monitoring and 

implement mitigation measures to address any negative effects on the water bodies where FPVs 

are installed. Such regulatory oversight would ensure that FPV projects align with 

environmental sustainability goals. 

 

Strengthen and Enforce PLANMalaysia's Guidelines on FPVs 

PLANMalaysia's existing guidelines for FPV development should be elevated from an 

advisory status to a legally binding regulatory instrument. This could be achieved by 

integrating the guidelines into state planning laws, making adherence to them mandatory for 

FPV projects. This integration would provide a standardized framework for FPV development, 

ensuring that installations occur in suitable locations and in accordance with best practices for 

environmental protection. Additionally, the guidelines should be regularly updated to reflect 

technological advancements and emerging environmental considerations associated with 

FPVs. 

 

Develop State-Level Regulations for FPV Licensing and Permitting 

Since water resources are under state jurisdiction, each state should develop clear regulations 

for licensing and permitting FPV installations. These regulations should outline the criteria for 

granting access to water bodies, specify the terms of leasing or usage rights, and establish the 

roles and responsibilities of FPV developers in maintaining water quality and safety. States 

should consider implementing a standardized licensing framework that aligns with national 

policies to ensure consistency and predictability in the regulatory environment. This would 

reduce the risk of conflicting interpretations of laws and provide clearer pathways for project 

approvals. 

 

Conclusion 

Floating Solar Photovoltaics (FPVs) represent a critical advancement in Malaysia’s pursuit of 

renewable energy, particularly in addressing land scarcity while tapping into the vast potential 

of water resources. However, the current legal and regulatory framework remains inadequate 

to fully support the deployment and expansion of FPVs. This study has identified significant 

gaps in water law, environmental regulations, and renewable energy policies that must be 

addressed to ensure the sustainable growth of this technology. The overlapping jurisdictions 

between federal and state authorities over water resources and energy regulation further 

complicate the legal landscape, creating uncertainty for FPV developers. Drawing lessons from 

international best practices, particularly the Netherlands, it is clear that a more integrated and 

coherent legal framework is needed. This framework should clearly define water usage rights, 

mandate environmental impact assessments, and streamline jurisdictional coordination 

between federal and state governments. Without these critical reforms, Malaysia risks 
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undermining the potential of FPVs to contribute meaningfully to its renewable energy targets. 

By addressing these legal and regulatory challenges, Malaysia can better align its renewable 

energy ambitions with sustainable environmental management, positioning itself as a leader in 

innovative solar energy solutions. 

 

Acknowledgement 

The author would like to extend sincere gratitude to the reviewers for their valuable insights 

and constructive feedback, which significantly contributed to the enhancement of this study. A 

special thanks is also extended to Global Academic Excellence (M) Sdn. Bhd. for accepting 

and supporting this article for publication. 

 

References 

 

Statute and Secondary Legislation 

Malaysia Environmental Quality Act 1974 

Malaysia Federal Constitution, 1957 

Malaysia Renewable Energy Act 2011 

PLANMalaysia Garis Panduan Perancangan Pembangunan Ladang Solar 

The Dutch Water Act 2009 

 

Journal Articles 

Abiyasa, A. P. (2024). Techno-Economic Analysis of 100 kWp Floating Solar Photovoltaic for 

Renewable Energy Mix in Bali – Indonesia. IOP Conference Series: Earth and 

Environmental Science, 1344(1), 012011. https://doi.org/10.1088/1755-

1315/1344/1/012011 

Agrawal, K. K. (2024). Experimental Studies and Analysis for Performance Assessment of 

Floating Solar Photovoltaic Systems. IOP Conference Series: Earth and Environmental 

Science, 1375(1), 012023. https://doi.org/10.1088/1755-1315/1375/1/012023 

Ahmed, A., Elsakka, M., Elminshawy, N., Mohamed, A., & Sundaram, S. (2023). Recent 

Advances in Floating Photovoltaic Systems. The Chemical Record, 23. 

https://doi.org/10.1002/tcr.202300229 

Andini, S., Suwartha, N., Setiawan, E. A., & Maarif, S. (2022). Analysis of Biological, 

Chemical, and Physical Parameters to Evaluate the Effect of Floating Solar PV in 

Mahoni Lake, Depok, Indonesia: Mesocosm Experiment Study. Journal of Ecological 

Engineering, 23(4), 201–207. https://doi.org/10.12911/22998993/146385 

Aziz, A. J. A. (2024). Review of the Policies and Development Programs for Renewable 

Energy in Malaysia: Progress, Achievements and Challenges. Energy Exploration & 

Exploitation, 42(4), 1472–1501. https://doi.org/10.1177/01445987241227509 

Azlina, A. A., Kamaludin, M., & Sin, M. S. (2018). Willingness to pay for renewable energy: 

Evidence from Malaysian households. Jurnal Ekonomi Malaysia, 52(3), 143–151. 

https://doi.org/10.17576/JEM-2018-5203-11 

Cüce, E., Cuce, P. M., Shaik, S., Ghosh, A., & Sheikhnejad, Y. (2022). Floating PVs in Terms 

of Power Generation, Environmental Aspects, Market Potential, and Challenges. 

Sustainability, 14(5), 2626. https://doi.org/10.3390/su14052626 

Essak, L., & Ghosh, A. (2022). Floating Photovoltaics: A Review. Clean Technologies, 4(3), 

752–769. https://doi.org/10.3390/cleantechnol4030046 

Fernandez, A. A., Rakhmatsyah, A., & Wardana, A. A. (2020). Monitoring Floating Solar 

Tracker Based on Axis Coordinates Using LoRa Network. International Journal of 

https://doi.org/10.3390/su14052626
https://doi.org/10.3390/cleantechnol4030046


 

 

 
Volume 9 Issue 38 (December 2024) PP. 132-153 

  DOI 10.35631/IJLGC.938010 

151 

 

Renewable Energy Development, 9(2), 141–149. 

https://doi.org/10.14710/ijred.9.2.141-149 

Flórez, L., & Ghazali, N. N. (2020). Barriers to Implementing Solar Energy Systems in 

Buildings: The Resident’s Perspective in Malaysia. Clean Energy. 

https://doi.org/10.24928/2020/0059 

Gamarra, C., & Ronk, J. (2019). Floating Solar: An Emerging Opportunity at the Energy-Water 

Nexus. The Water Journal, 10(1). https://doi.org/10.21423/twj.v10i1.7050 

Gardenio Diogo Pimentel da Silva, & Branco, D. A. C. (2018). Is Floating Photovoltaic Better 

Than Conventional Photovoltaic? Assessing Environmental Impacts. Impact 

Assessment and Project Appraisal, 36(5), 390–400. 

https://doi.org/10.1080/14615517.2018.1477498 

Ghosn, F. (2024). Energy Transition and Sustainable Development in Malaysia: Steering 

Towards a Greener Future. International Journal of Renewable Energy Development, 

13(3), 362–374. https://doi.org/10.61435/ijred.2024.60110 

Goswami, A., Sadhu, P., Goswami, U., & Sadhu, P. K. (2019). Floating Solar Power Plant for 

Sustainable Development: A Techno‐economic Analysis. Environmental Progress & 

Sustainable Energy, 38(6). https://doi.org/10.1002/ep.13268 

Haas, J., Khalighi, J., de la Fuente, A., Gerbersdorf, S. U., & Nowak, W. (2019). Floating 

photovoltaic plants: Ecological impacts versus hydropower operation flexibility. 

Energy Conversion and Management, 112414. 

https://doi.org/10.1016/j.enconman.2019.112414 

Hooper, T., Armstrong, A., & Vlaswinkel, B. (2020). Environmental impacts and benefits of 

marine floating solar. Solar Energy, 10(2020), 134-142. 

https://doi.org/10.1016/j.solener.2020.10.010 

Huang, G. (2023). A Comprehensive Review of Floating Solar Plants and Potentials for 

Offshore Applications. Journal of Marine Science and Engineering, 11(11), 2064. 

https://doi.org/10.3390/jmse11112064 

Ilham, Z., Saad, N. A. I., Wan Abd Al Qadr Imad Wan‐Mohtar, & Jamaludin, A. A. (2022). 

Multi-Criteria Decision Analysis for Evaluation of Potential Renewable Energy 

Resources in Malaysia. Progress in Energy and Environment, 21(1), 8–18. 

https://doi.org/10.37934/progee.21.1.818 

Jamil, N. A. A., Jumaat, S. A., Salimin, S., Abdullah, M. N., & Nor, A. F. M. (2020). 

Performance Enhancement of Solar Powered Floating Photovoltaic System Using 

Arduino Approach. International Journal of Power Electronics and Drive Systems 

(IJPEDS), 11(2), 651. https://doi.org/10.11591/ijpeds.v11.i2.pp651-657 

Kaman, Z., Salleh, S., & Ishak, W. (2019). Renewable Energy and Policy Development in 

Malaysia. Asia Proceedings of Social Sciences. 

https://doi.org/10.31580/APSS.V4I2.738 

Kumar, N. M., Islam, S. M. R., Podder, A. K., Selim, A., Bajaj, M., & Kamel, S. (2023). 

Lifecycle-Based Feasibility Indicators for Floating Solar Photovoltaic Plants Along 

With Implementable Energy Enhancement Strategies and Framework-Driven 

Assessment Approaches Leading to Advancements in the Simulation Tool. Frontiers in 

Energy Research, 11. https://doi.org/10.3389/fenrg.2023.1075384 

Lim, S. C. (2024). Recent Progress in Floating Solar Photovoltaic Systems: A Review From 

Malaysia’s Perspective. Journal of Engineering Technology and Applied Physics, 6(1), 

1–5. https://doi.org/10.33093/jetap.2024.6.1.1 

https://doi.org/10.14710/ijred.9.2.141-149
https://doi.org/10.24928/2020/0059
https://doi.org/10.21423/twj.v10i1.7050
https://doi.org/10.1080/14615517.2018.1477498
https://doi.org/10.61435/ijred.2024.60110
https://doi.org/10.1002/ep.13268
https://doi.org/10.3390/jmse11112064
https://doi.org/10.37934/progee.21.1.818
https://doi.org/10.11591/ijpeds.v11.i2.pp651-657
https://doi.org/10.31580/APSS.V4I2.738
https://doi.org/10.3389/fenrg.2023.1075384
https://doi.org/10.33093/jetap.2024.6.1.1


 

 

 
Volume 9 Issue 38 (December 2024) PP. 132-153 

  DOI 10.35631/IJLGC.938010 

152 

 

Maulud, A., & Saidi, H. (2012). The Malaysian Fifth Fuel Policy: Re-strategising the 

Malaysian Renewable Energy Initiatives. Energy Policy, 48, 88-92. 

https://doi.org/10.1016/J.ENPOL.2012.06.023 

Nebey, A. H., Taye, B. Z., & Workineh, T. G. (2020). GIS-Based Irrigation Dams Potential 

Assessment of Floating Solar PV System. Journal of Energy, 2020, 1–10. 

https://doi.org/10.1155/2020/1268493 

Nugroho, A. (2024). Environmental Impact Evaluation of Floating Solar Power Plant in Cirata 

Reservoir, West Java. Water Science and Technology, 2(01), 9–16. 

https://doi.org/10.58812/wsnt.v2i04.770 

Paul, D. (2023). Floating Solar: A Review on the Comparison of Efficiency, Issues, and 

Projections With Ground-Mounted Solar Photovoltaics. International Journal of 

Sustainable Development and Planning, 18(10), 3213–3228. 

https://doi.org/10.18280/ijsdp.181021 

Rai, A., Timilsina, A., & Nepali, B. (2020). Overview and Feasibility of Floating Solar 

Photovoltaic System in Nepal. Journal of the Institute of Engineering, 15(3), 267–274. 

https://doi.org/10.3126/jie.v15i3.32194 

Ranjbaran, P., Yousefi, H., Gharehpetian, G., & Astaraei, F. (2019). A Review on Floating 

Photovoltaic (FPV) Power Generation Units. Renewable and Sustainable Energy 

Reviews. https://doi.org/10.1016/J.RSER.2019.05.015 

Ravichandran, N., & Panneerselvam, B. (2021). Floating Photovoltaic System for Indian 

Artificial Reservoirs—An Effective Approach to Reduce Evaporation and Carbon 

Emission. International Journal of Environmental Science and Technology, 19(8), 

7951–7968. https://doi.org/10.1007/s13762-021-03686-4 

Sahid, E. J. M., Imran, S. H. Z., & Mohamed Yusop, N. Y. (2019). Renewable energy and 

energy security in Malaysia. International Journal of Recent Technology and 

Engineering, 8(4), 6309-6315. https://doi.org/10.35940/ijrte.D5112.118419 

Sen, A., Mohankar, A. S., Khamaj, A., & Karmakar, S. (2021). Emerging OSH Issues in 

Installation and Maintenance of Floating Solar Photovoltaic Projects and Their Link 

With Sustainable Development Goals. Risk Management and Healthcare Policy, 14, 

1939–1957. https://doi.org/10.2147/rmhp.s304732 

Silalahi, D. F., & Blakers, A. (2023). Global Atlas of Marine Floating Solar PV Potential. Solar, 

3(3), 416–433. https://doi.org/10.3390/solar3030023 

Solomin, E., Sirotkin, E., Cüce, E., Selvanathan, S. P., & Sudhakar, K. (2021). Hybrid Floating 

Solar Plant Designs: A Review. Energies, 14(10), 2751. 

https://doi.org/10.3390/en14102751 

Spencer, R., Macknick, J., Aznar, A., Warren, A., & Reese, M. O. (2018). Floating 

Photovoltaic Systems: Assessing the Technical Potential of Photovoltaic Systems on 

Man-Made Water Bodies in the Continental United States. Environmental Science & 

Technology, 53(3), 1680–1689. https://doi.org/10.1021/acs.est.8b04735 

T. M. N. T. Mansur, Baharudin, N. H., & Ali, R. S. (2018). A Comparative Study for Different 

Sizing of Solar PV System Under Net Energy Metering Scheme at University 

Buildings. Bulletin of Electrical Engineering and Informatics, 7(3), 450–457. 

https://doi.org/10.11591/eei.v7i3.1277 

Woolway, R. I. (2024). Decarbonization Potential of Floating Solar Photovoltaics on Lakes 

Worldwide. Nature Water, 2(6), 566–576. https://doi.org/10.1038/s44221-024-00251-

4 

https://doi.org/10.1016/J.ENPOL.2012.06.023
https://doi.org/10.1155/2020/1268493
https://doi.org/10.58812/wsnt.v2i04.770
https://doi.org/10.18280/ijsdp.181021
https://doi.org/10.3126/jie.v15i3.32194
https://doi.org/10.1016/J.RSER.2019.05.015
https://doi.org/10.1007/s13762-021-03686-4
https://doi.org/10.2147/rmhp.s304732
https://doi.org/10.3390/solar3030023
https://doi.org/10.3390/en14102751
https://doi.org/10.1021/acs.est.8b04735
https://doi.org/10.11591/eei.v7i3.1277
https://doi.org/10.1038/s44221-024-00251-4
https://doi.org/10.1038/s44221-024-00251-4


 

 

 
Volume 9 Issue 38 (December 2024) PP. 132-153 

  DOI 10.35631/IJLGC.938010 

153 

 

Yang, P., Chua, L. P., Irvine, K. N., Nguyen, M. T., & Low, E.-W. (2022). Impacts of a Floating 

Photovoltaic System on Temperature and Water Quality in a Shallow Tropical 

Reservoir. Limnology, 23(3), 441–454. https://doi.org/10.1007/s10201-022-00698-y 

Yusoff, N. Y. M., Ridzuan, A. R., Soseco, T., Wahjoedi, ., Narmaditya, B. S., & Ann, L. C. 

(2023). Comprehensive Outlook on Macroeconomic Determinants for Renewable 

Energy in Malaysia. Sustainability, 15(5), 3891. https://doi.org/10.3390/su15053891 

Zaini, S. N. (2023). Energy Emissions Profile and Floating Solar Mitigation Potential for a 

Malaysia’s State. Journal of Environmental & Earth Sciences, 5(2), 50–60. 

https://doi.org/10.30564/jees.v5i2.5923 

Zainuddin, H., Salikin, H. R., Shaari, S., Hussin, M. Z., & Manja, A. (2021). Revisiting Solar 

Photovoltaic Roadmap of Tropical Malaysia: Past, Present and Future. Pertanika 

Journal of Science and Technology, 29(3). https://doi.org/10.47836/pjst.29.3.25 

Zhou, B. (2024). Design and Control Strategy of an Integrated Floating Photovoltaic Energy 

Storage System. Journal of Marine Science and Engineering, 12(6), 912. 

https://doi.org/10.3390/jmse12060912 

 

Reports and Government Documents 

Ministry of Economic Affairs and Climate Policy. (2019). Climate Agreement. Ministry of 

Economic Affairs and Climate Policy, Netherland  

Ministry of Economy. (2023). National Energy Transition Roadmap (NETR). Ministry of 

Economy, Malaysia. 

Rijkswaterstaat. (2019). Zon op Water: Opportunities for Floating Solar Parks. Ministry of 

Infrastructure and Water Management. 

SolarPower Europe. (2023). Floating PV Best Practice Guidelines Version 1.0.  

STOWA. (2019). Guide for the Licensing of Floating Solar Parks on Water. Foundation for 

Applied Water Research. 

World Bank Group, ESMAP, and SERIS. (2019). Where Sun Meets Water: Floating Solar 

Handbook for Practitioners.  

 

https://doi.org/10.1007/s10201-022-00698-y
https://doi.org/10.3390/su15053891
https://doi.org/10.30564/jees.v5i2.5923
https://doi.org/10.47836/pjst.29.3.25
https://doi.org/10.3390/jmse12060912

