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SUMMARY
Approaching the year 2030, Malaysia government is committed in promoting energy efficiency
and renewable energy to achieve the Sustainable Development Goal, Goal 7: Affordable and
Clean Energy. Globalisation and population growth have caused the natural resources to deplete
faster than the earth regeneration capacity. Therefore, in order to ensure a sustainable
development, renewable energy resources appear as one of the most effective long-term
potential solutions. As a result of the development in technology intelligence (TI), the Johor
State Government has encouraged the public and private sectors to commercialize the solar
farming. This is made viable through the supports received from legal provision and facilitated
by procedural implementation. At present, there is no standardized legal framework for solar
farming development in Malaysia. This article describes the legal practices, challenges, and
approaches for solar farming development in Johor. The findings will serve as a foundation to
standardize the solar farming development approval in Johor in accordance to sustainable land
use management.
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1. INTRODUCTION
United Nation (2017) reported that the world’s population is now reaching 7.6 billion and
expected to increase to one billion in every 10 years; reaching 9.8 billion by the year 2050.
However, the experts found that our natural resources are not lasting and able to survive for
approximately 60 to 130 years (Energy Commission, 2017). The shortage of natural resources
e.g. oil, coal, and natural gas contributes to the world’s energy crisis due to climate change. The
International Energy Agency (IEA, 2011) reported almost 1.1 billion people live without
electricity in the developing countries, thus the need to find the alternative energy through
renewable energy is crucial. The development of renewable energy is a step forward to mitigate
the impact of climate change in the country. This situation will likely to increase the demand
of energy resources which is expected to increase by 2030 despite its declining energy supply
(IEA, 2007).
Malaysia is located in the northern hemisphere that is the northern part of the equator, consisting
of two main areas separated by the South China Sea and commonly famous with natural
resources including shoreline, dense forests, and rolling hills. As a country surrounded by the
sea and near the equator, Malaysia naturally receives plenty of sunshine that is twelve hours a
day. Thus far, solar energy has a huge potential to be developed in Malaysia as an alternative
energy resource. Kardooni et al. (2016) stated that Malaysia is ranked third in terms of the
world’s solar power hub and one of the world’s leading solar cell manufacturers with
photovoltaic technology which is capable in generating 3693 MW of energy and this keeps
increasing by years. A total of RM15.1 billion is spent annually by the energy sector to produce
120,059 GWh of electricity for the use of 8.45 million people in the Peninsular Malaysia
(Energy Commission Report, 2017).
Malaysia aims to create a low-carbon economy and an efficient resource through the framework
of Green Technology Master Plan (GTMP, 2017-2030). The GTMP has outlined Malaysia’s
determination to reduce carbon emissions by 45% by 2030 and to become fully carbon neutral
by 2050; thus balancing the country’s green growth and development. Malaysia also aims to
achieve 20% renewable energy in energy mix by 2025. The increase of energy demand is in
line with the 11th Malaysia Economic Development Plan. This situation can cause the global
energy market to become more competitive in the future resources are depleted and resulting
in high price. Malaysia is undeniably endowed with natural resources e.g. oil and natural gas,
but it does not exclude this country from facing this situation if those resources are not properly
managed. As energy resources are important as part of the driving force for a country’s
economy, appropriate measures must be taken to ensure that Malaysia can manage a more
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competitive energy market in the future. Therefore, the country needs to develop and promote
renewable energy resources e.g. solar as an alternative energy to substitute the current and
diminishing energy resources available.
In order to promote the use of solar energy in Malaysia, the allocation of land is needed to
develop solar farming. Appropriate siting can help to mitigate the extent to which RE
implementation compromises existing land-based economies and ecosystem services. As such,
an integrated approach to land-use and energy planning, or land-energy planning, can help to
ensure that RE technologies can be intensively implemented while minimizing negative impacts
(Calvert & Mabee, 2015). Land administration must be equipped with comprehensive and
relevant procedures and policies to support the development of solar farming in Malaysia to
deal with its great potential in the future. According to Sustainable Energy Development
Authority (SEDA) (2017), the operation of solar farming is temporarily permitted within 20
years. However, confusion was raised by land administrator, developer and landowner when
the generation of solar energy is categorised as industrial development but some of the electric
powerplant are been built on agricultural land. Some developers and landowners consider the
structure of the solar farm to be temporary so there is no need to change the actual conditions
of the land. Then, some of them consider that only part of their land is used as solar farm and
some still retain as agricultural use. It’s become tendency for them to undertake the
development without changing the actual conditions of the land.
This situation implicates that the landowners will take advantage to develop solar farming on
agricultural land which indirectly will cause loss to the State Authority in term of land tax
collection. It may also arise conflict between the land use activity and land condition that is
contradict to the Section 18 under Act 172 and Section 52 NLC 1965 which state that the land
use zoning must be in parallel with land activity. Consequently, there is an unclear solar farming
development approval for decision-making process in Malaysia that lead to rising conflicts to
the land administrator in managing land for the purpose of solar farming development. Besides
that, there is problem concerning ground-mounted PV plants is often depicted in land use
competition with agricultural production. For example, soil fertility or type of agricultural land
were considered with different degrees of suitability for PV energy production or crop
cultivation. Optimization techniques such as the agrivoltaic system, were applied to combine
in a same area PV plants and agriculture production in order to maximize total energy
efficiency. However, does this integration farm that is like a power plant can be categorized as
agricultural and does not require any changes in the actual conditions of the land? This article
attempts to describe the legal practices, challenges, and approaches for solar farming
development in Johor. The findings will serve as a foundation to standardize the solar farming
development approval in Johor in accordance to sustainable land use management.
2. SOLAR FARMING EVOLUTION IN MALAYSIA
2.1
SOLAR FARMING POLICIES
Malaysia’s framework on renewable energy began with the formation of National Energy
Policy in 1979, followed by National Energy Reduction Policy in 1980, 4th Fuel Diversity
Policy 1981, and 5th Fuel Policy in 2000. Then, government’s initiatives towards developing
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renewable energy and green technology were established by the Ministry of Energy, Green
Technology, and Water in 2009 (currently the Ministry of Energy, Science, Technology,
Environment, and Climate Change – MESTECC). In addition, an organization focusing on
green technology was established i.e. Malaysian Energy Centre in 1997, in which it was
rebranded in 2010 as Malaysian Green Technology Corporation (MGTC).
Prior to the implementation of National Green Technology Policy, Malaysia mainly focused on
achieving energy efficiency and renewable energy generation in the energy sector. The
government also established programs e.g. Malaysian Energy Efficiency Improvement Program
(MIEEIP), Small Renewable Energy Power Program (SREPP), and BioGen and Malaysia
Building Integrated Photovoltaic (MBIPV). After the introduction of the policy in 2009, various
programs and financing schemes to encourage community involvement were implemented e.g.
green technology financing scheme, green city program, green procurement and eco-labelling,
green vehicles, green awareness exhibitions, and the creation of green technology-based jobs.
In order to strengthen the renewable energy structure and technology, the government enacted
Renewable Energy Act in 2011 which deals with several matters i.e. incentive tariff system for
investors investing in the industry. These initiatives indirectly support the sustainable
development goals under the Millennium Development Goals (MDGs), which have been
agreed upon by the United Nations (UN) member states including Malaysia, on 25th September
2015. It is a new sustainable development agenda that aims to end poverty, protect the planet,
and ensure prosperity for all. Each agenda has a specific goal to accomplish in the next 15 years,
comprising 17 more agendas to change the world by 2030 (UN Sustainable Development Goals,
2016).
In the 11th Malaysia Plan (2016-2020), six strategic priorities are established to achieve the
SDGs i.e. (i) enhance inclusiveness of the people, (ii) improve the well-being of all, (iii)
accelerate human capital development for developed countries; (iv) continue green growth for
sustainability and resilience; (v) strengthened infrastructure to support economic growth, and
(vi) revitalize economic growth for greater prosperity (Malaysia Eleventh Plan, 2015). Through
the plan, Malaysia has transformed from a raw material-based economy to a diversified
economy and an export of high-tech products. Malaysia is also categorized as a mid-highincome country with inclusive economic growth (World Bank, 2015). However, these
transformations pose challenges to the development of environmental sustainability as the
world experiences many effects of the increased carbon footprint, global warming, and climate
change that is affecting the world (Hanis Hashim, 2016).
From 2006 until 2010, photovoltaic development in Malaysia was managed by the United
Nations (UN) and implemented by the government. Hence, solar energy development projects
continue to evolve with the introduction of the Tariff in Feed (FiT) scheme under the Renewable
Energy Act (TBB) in 2011. In addition, the government introduced several schemes or other
mechanisms that assist the development of solar energy in the country i.e. Enhanced Net Energy
Metering (NEM) in 2019 and the biggest one is Large Scale Solar (LSS) beginning in 2017.
Other than that, the government introduced a few financial schemes and incentives to support
the development of renewable energy i.e. Green Investment Tax Allowance (GITA) and Green
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Income Tax Exemption (GITE) until 2023. The latest scheme to ensure continuous supports
towards green technology project that has been approved by the Ministry of Finance and
MESTECC is Green Technology Financing Scheme 2.0 (GTFS 2.0).
2.2

SOLAR FARMING DEVELOPMENT

In the beginning of solar power development in the country, the solar generation was used for
heating water at home (Ibrahim, 2001). This was the first attempt by the government to promote
the successful use of solar energy from the Malaysian Integrated Photovoltaic Building project
(MBIPV) launched in 2005. MBIPV’s Final Report (2011) stated that the project has led to the
reduction of long-term cost and sustainability of photovoltaic technology through the
integration of building design. The project focuses primarily on the development of the
integrated photovoltaic buildings (BIPV) technology while enhancing the country’s capacity of
the market through three things i.e. (i) policy and awareness, (ii) technical efficiency and market
improvement, and (iii) technology development and support.
By the end of the project, every sector involved whether the public, investors, policy makers,
and the building industry will embrace photovoltaic technology and thus create a clean and
sustainable BPIV market. The project which was completed in December 2010 had been
extended until May 2011 to ensure a smooth transition towards the establishment of Sustainable
Energy Development Authority (SEDA). Although only 1.5 MW was achieved through the
photovoltaic installation, the project was considered successful because the key component of
a new set of laws and frameworks was established to allowed for the legalization of sustainable
photovoltaic technology market to be implemented (Haris AH, 2011).
Malaysia’s power utility company, Tenaga Nasional Berhad (TNB) is responsible to centralize
the power generation, transmission, and distribution. The development of the first utility-scale
PV power plant with a 50 MW capacity in Malaysia, located in the state of Kedah. The
announcement was made during the visit of the President of the United States of America to
Malaysia. The land requirement for this capacity is about 300–500 acres, and it will be directly
connected to a 132 kV transmission line. This project is a joint venture between 1Malaysia
Development Berhad (IMDB), TNB and DuSable Capital Management LLC (Sabo, Mariun,
Hizam, Mohd Radzi, & Zakaria, 2016). Cypark, which is TNB’s supplier, currently has five
solar farms in Perlis, three in Negeri Sembilan, and one in Johor. The solar farms can benefit
around 8,000 households in nearby villages, but also runs modern greenhouse agriculture using
an automated fertilizer system (Bernama, 2012). In order to optimize the use of land, the solar
farms in Perlis have introduced an agri-voltaic approach that are grown with crops like rock
melon, Orthosiphon stamineus (cat whiskers), stevia, eggplant, luffa, long bean, and chilli.
The solar farms are installed with 31,824 solar panels in the area of 41.73 acres to generate
8MW capacity connected into grid. In 2012, Cypark started to export its energy into grid system
and sell it to TNB. It is projected that the project is capable of producing about 11,712MW of
energy annually for the next 21 years with annual sales value of more than RM11 millions.
Additional 5MW solar farms have also been installed progressively in 2012 (Zanariah Zainol,
2015). Meanwhile, the Johor Structure Plan 2030 explained the development of privately
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owned solar farm in Kluang; TNB is building 29MW solar farms in Kota Tinggi. Since the state
of Johor has a great potential in the production of alternative energy due to its relatively flat
terrain especially in the northern region of Johor, the construction of this solar farm should be
intensified to promote energy utilization in the future.
In 2018 onwards, Photovoltaic market in the country is mainly driven by the LSS and NET
schemes since FiT has existed in 2017 (SEDA, 2018). Based on National Survey Report of PV
Power Applications in Malaysia (2018), total number of PV systems in operation are 840
systems that involves as much 382,99 MW capacity; rooftop 829 systems (72,49 MW), ground
mounted 11 systems (310,50 MW). Figure 1 shows the cumulative installed PV power in four
sub-markets. The production capacity is hopefully increasing in line with growing energy
demand in the country (Figure 2).
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Figure 1: Percentage of Cumulative Installed PV Power in 2012 until 2018.
Source: National Survey Report of PV Power Applications in Malaysia, 2018.
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Source: Energy Commission, 2017.
3. CURRENT PRACTISE OF SOLAR FARM DEVELOPMENT ACCORDING TO
NATIONAL LAND CODE 1965
Land availability is a critical component for optimal solar farm plant. If the plant placed too
close with residential areas, it may be hazardous to the environment and have a significant
impact on urbanization and population growth. The availability of different land use categories
may fluctuate. Thus, certain categories of land use types are unsuitable for PV installation
including water bodies, environmentally sensitive land, and developed urban areas.
Accessibility to the road and the grid are essential during the entire lifespan of a PV power plant.
Issues with technical losses and the cost of developing the future transmission lines are priorities
for siting large scale integrated smart-grid PV power plants. Accessibility to the existing grid
saves considerable transmission losses and the additional cost of infrastructural development.
Solar radiation is the measure of solar energy strike on a unit surface area at a given period,
usually a year (W/m2/year). It is of primary importance for large scale PV developments to
have a site with long-term, average annual solar radiation. Acreage is a factor that defines the
efficiency of economic benefits. The land required for large-scale grid-connected PV power
plants has a standard acreage. The larger a candidate site is, the better for utility scale PV
application. Sabo et.al (2016) in their research found that Johor has the largest optimal site area
with 601,201.63 acres or 24.11 percent of the overall optimal area. Table 1 presents the spatial
distribution of optimal sites according to solar radiation for each state in Malaysia.
Table 1: Spatial Distribution of Optimal Sites According to Solar Radiation in Malaysia.
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*SR : solar radiance value

Source : Sabo et. Al, 2016.
Figure 3 shows that the State of Johor has
the potential to leverage potential lands to
develop with Solar farms. The question is
whether existing legislation can help
authorities
manage
and
process
development applications received. This is
important because it will encourage
investments that will be brought in while
helping the country achieve 20 percent of
renewable energy generation by 2030.
Because of this new solar development, the
authorities still have no specific legislation
to evaluate and process solar farm
development applications. Information to
leverage potential locations is only used by
developers to ensure their investment can
provide optimum results. The provisions of
Section 52 under National Land Code (NLC)
1965 only specify the types of land use in
three categories namely as building,
agriculture and industry. These permanent
conditions are stated on the document of title
and must be followed by the respective landowner. Unless, if the landowner intends to alter the
condition, he must apply for the amendment of terms to the State Authority. The problem arises
when an agricultural land is use for the purpose of other than agriculture. In this case, the solar
farm development is built on agriculture land, but the generation of solar energy is categorized
as industry, thus contradict with Section 52 NLC 1965.
Planning and development control of land uses in Malaysia is exercised primarily by the local
and state authorities. According to Omar, I., (2002) National Land Code 1965 embodied a
practical way to administer land for development purposes, it has some implementation and
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integration problems. The main difficulty is that the implementation of the National Land Code
1965 is different in each state since they have differing urban land policy measures known as
the State Land Rules. Land is a state matter (Article 74 of the Malaysian Constitution) and each
state has control over its own land. The power of every State over land includes compulsory
purchase (Article 83) and Malay reservation (Article 89) and any matters concerning all
dealings in lands. There are cases where the conflict of interests between federal and state
authorities has led to unresolved situations over decisions to acquire land for development. To
a certain extent, the relationship between federal and state governments may restrict the supply
of land for development purposes.
The control on land subdivisions and partitions of the land, conversion of category of land use
and the amalgamation to land offices and land registrars throughout the country empowers by
Part Nine (Sections 135 to Section 150 of the National Land Code (1965). Thus, Sections 136
and 147 of the National Land Code (1965) provides conditions for application to be considered
for approval such as consent of every person (multiple land ownership) or body having interests
in the land. In another example, Section 204, Part Twelve, deals with a special procedure to
undertake land development through surrender and realienation where the restricted lands may
be given back to the State Authority and then re-alienated to the landowners so as to remove
the constraints or restriction in interests, wherever possible. Part Seven of the National Land
Code (1965) specifies the conditions and restrictions in interest of alienated land in relation to
the category of land use and the procedure to remove the restrictions and conditions.
Omar, I,. (2002) also outlines the restrictions in land dealings known as encumbrances such as
lien, leasing and charging (Part Sixteen of the National Land Code, 1965) which may restrict
the supply of land being transferred to the land developer or to lengthen the land development
duration taken to remove these constraints. Any land title is bound with express and implied
condition by the state authority’s power. National Institute of Land and Survey (INSTUN, 2017)
stated that express conditions is a command or prohibition imposed and specified in the
ownership of a land alienated for the purpose of controlling its use while the implied condition
is a command or prohibition on the use of land.
Solar farm is a new industry in Malaysia and there is no specific procedure or regulations to
guide and promote its development. The provisions of Section 52 under National Land Code
(NLC) 1965 only specify the types of land use in three categories i.e. building, agriculture and
industry. These permanent conditions are stated on the title of document and must be followed
by the respective landowner. Unless the landowner intends to alter the condition, he must apply
for the amendment of terms to the State Authority. The problem arises when an agricultural
land is used for the purpose of other than agriculture. In this case, the solar farm development
is built on agriculture land, but the generation of solar energy is categorized as industry, thus
contradict with Section 52 NLC 1965.
The development of solar farms in Malaysia is using a Special Permit issued by the Land
Administrator. The issuance of Special Permit works as an enabler to permit and approve a nonagricultural development carried out in agriculture land. It is more appropriate and costeffective rather than having to apply and alter the land category in accordance to Section 124
or 124A NLC 1965. In order to enable the non-agricultural development to be carried out
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without any elements of violation that will lead to forfeiture by the State Authority, the issuance
of Special Permit is one of the methods to assist Land Administrator in decision-making as
there is no specific guideline and procedure available. Currently, there are a few methods that
used by the state authority in terms of land approval to develop solar farm. So far, state of Kedah
and Johor using Special Permit to develop solar farm. Meanwhile, some cases in Selangor
change their land’s express conditions and some do not change it at all in order to get planning
permission approval. In Negeri Sembilan and Melaka, there are no need to change the express
conditions to develop solar farm in their states. So, its resulting in incompatibility issues in term
of land planning approval especially for solar farm development. Finally, it gives implications
to financial because the variable fee is usually higher and will affect the initial cost of
development.
In Johor, the Land Administrator has issued a special circular to permit the issuance of Special
Permit which is read together with the Circular No. 1/2003 of Department of General Director
of Lands and Mines (JKPTG), Special Permit Issuance of Temporary Agricultural Land for the
Mean Other Than Agriculture and Its Practice in Johor. This circular is the basis for states to
formulate a special permit issuance policy to be implemented at their respective state level. For
the issuance of Special Permit on agricultural land in Johor, Circular No. 3/2006 has listed only
two types of use; first of which the management of matter relating to the telecommunications
tower or structure, and second of which the management of matters relating to the use of
agricultural land for non-agricultural purpose. The first purpose involves government land,
agricultural land, and building structure, while the second purpose involves private agriculture
land. Table 2 simplifies this matter.
Table 2: Form of Approval Issued Based on Land Type.
Purpose
1

Matter
Tower/ matter management
telecommunication transmitter

Land/ Building
Government Land

Land (Agriculture/
Unconditional)
on building

2

Management of matters relating
to the use of agricultural land for
non-agricultural purposes

Land (Agricultural)

Form of Approval
Temporary
Occupancy License
(LPS)
Temporary Special
Permit
Permit under Uniform
Building By-Laws
(UBBL) 1984
Temporary Special
Permit

Source : Johor Land and Mines Office Circular No. 3/2006.
Table 2 above shows that not all application processes made in accordance with Johor PTG
Circular Number 3/2006 will be issued a temporary Special Permit by the state of Johor’s land
administration. Some of the application processes specified in the circular will be issued with
another approval in the form of Temporary Occupancy License (LPS) or permit under specific
law. Regarding the alienated land in Circular No. 3/2006, it refers to any land that is subject to
the provisions of Section 53 and 55 of the NLC 1965 where the use of such land is subject to
the terms of implied condition for agriculture land. The implementation of this circular assist
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to standardized the guidelines and rates of Special Permit payments for the purpose of building
telecommunications towers or structures and the use of agricultural land for non-agricultural
purposes throughout the State of Johor.
For each Special Permit application approved by the Director of Lands and Mines of Johor, a
document will be issued in the form of permit made in Form 19C (Regulation 2) of the Johor
Land Rules 1966 (Amendment 2004). Application for a Special Permit for the purpose of
establishing a telecommunications tower that has been approved will be subject to a 10-year
approval period. The fee for permit issuance is RM80.00 per 100 square meters or part thereof
per annum. Although special permits issued on the agricultural land are for a period of 10 years,
renewal of such special permits still needs to be applied annually. This means that the cost of
renewal of Special Permits must be paid annually because Land Administrator will not accept
full payment for 10 years. For applications for renewal of permits, the consideration and
approval shall only be made by the Land Administrator on the district level.
4. ISSUES AND CHALLENGES BASED ON EXISTING LEGAL PRACTISE OF
LAND APPROVAL
Currently, there are many telecommunication transit towers built on agricultural land. This is
considered inappropriate as it is not a fixture (temporary structure) and only utilize a small
portion of the land. However, Circular No. 3/2016 stated that the provisions of Sections 115 (4)
(f) and (g) of the National Land Code has provided flexibility to the State Authority to authorize
and allow the use of agricultural land for the purpose of other than agriculture use as permitted
under the State Land Code.
The issuance of permit was recommended to prevent landowner to incur high cost if application
is made to change the variation of condition under the Section 124 or subdivision and change
the variation of condition under Section 124A NLC 1965. The permits will help the State
Authority to increase revenue collection and prevent enforcement actions that must be taken in
violation of requirements under Section 125 of the National Land Code. In regard to this,
several issues have been identified based on the existing legal practice towards solar farm
development in Johor.
The specific and general purposes in Special Permit through Johor Land and Mines Office
Circular No.3/2006 have limitation. For general purposes such as unrelated activities to
agriculture, it could be difficult for the Land Administrator to make decision since the use of
such a purpose is not specifically listed in the circular or in the regulation of state land. Then,
Johor Land and Mines Office Circular No. 3/2006 does not specify any conditions relating to
the area or section of the land applied for Temporary Special Permit. This means that any space
limit for a Special Permit application may be submitted for approval by the Land Administrator.
Referring to Section 115 (1) NLC 1965 stated that only 1 over 5 of the agricultural land is
allowed to be built with the building. In the early stages of the introduction of the use of this
special permit only a small portion of agricultural land was built for non-agricultural purposes.
Therefore, the development of solar farm covering large areas of land and eliminating its nature
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as an agricultural land is it still appropriate to use this special permit? Because the development
of solar is temporary, the decision to use this special permit is seen as appropriate to help
promote solar development. But it remains controversial among legal practitioners as some
states direct developers to change the terms of the agricultural land. However, if the land used
is rented or leased for a period of time, then the original landowner would have no intention of
making a revocation application because the original agreement with the developer would only
allow them to use the land for solar development. As such, it is seen that this special permit will
address the concerns of developers in order to get land approval to develop solar farm.
Other than that, land suitability is an essential element of large-scale PV installation. However,
the suitability does not constitute land availability because it is a scarce resource and acquiring
it for large-scale project (Chi Man Hui et.al, 2009). It is also a difficult process in any society
because the unwillingness of landowners to give out their valuable land resources and even
given the high cost of compensation constitutes a threat to smooth project implementation.
Aside from that, lack of willingness of landowners to transfer their ownership is a part of
challenges that constitute a hindrance to project execution (M.L Sabo et. al, 2017). Outside
private ownership for residential use, land use for agricultural purposes, culture or spiritual use,
and reserve lands are much more difficult to acquire. Most of these problems arise from local
factors such as public perception, political system and policy formulation.
Next, large-scale renewable energy projects are distributed network systems that require large
expanse of land beyond the base power plant. Fthenakis and Kim (2009) asserted in a study that
land requirement for large scale PV projects goes beyond identification of optimal sites.
Additional land areas are required for several other components of the projects such as network
connection between the existing system and a new project, and access road both of which are
not limited to the grid line, but some substantial areas recognized as ROW (right of way) along
the route. Ideally, new grid and road networks will traverse land areas owned by different
holders including state, public, private or tribal lands some of which may even have access
restrictions (Belfiore et. al, 2013). Besides that, land use is among the most influential criteria
with regard to PV site selection for energy investment that include forest and reserves, granary
areas, paddy land, water bodies, wetlands and built-up area; these areas may not be used because
of economic and environmental interest (Carrión et al, 2008; Charabi et. al, 2011; Uyan, 2013;
Van Haaren et.al, 2011; Sánchez-Lozano et. al, 2013; Ong et. al, 2013). The standard land
requirement (acreage) for large-scale PV implementation is 3.31 acres per 1MW.
There is no constant revision of land use policies that accommodate changes in the accelerated
global development to reduce unnecessary hindrances to land acquisition.. Hernandez et. Al
(2014) reveals that one way to minimize the cost of large renewable energy project and to avoid
privately own land is by making use of degraded lands through co-location with agriculture and
feasibility of deployment alongside canals and aqueducts (flovoltaics). Power plant site is the
only landed property needed for PV installation. Considerations for the primary and secondary
land requirement entails among the aforementioned strategies making provision for local solar
policies and solar resource map to guide decision making, encouraging hybrid power system,
engaging community participation in the planning and execution processes, identifying location
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to avoid installation and utilizing suitable prime agricultural land (Tsoutsos et. al, 2005;
Fthenakis et. al, 2009; Tian et. al, 2009; Hernandez et. al, 2014).
5. CONCLUSION
Solar farm is a new industry in Malaysia, but solar energy has a huge potential to be
developed in this country as an alternative energy resource. In order to fulfil and
meet the increasing demand, land administration must be equipped with
comprehensive, relevant procedure and policies to support its development in the
future. Land policy need to control the implementation process of the development
so as to avoid conflicts with land use occupancy. As such, exploiting renewable
energy sources clearly provides a new form of competition for land, which brings
pressure to all territories, resulting from the need for urbanization and at the same
time the preservation of forest areas, natural resources and lands with recognized
agricultural features.
The implementation of renewable energy sources thus requires the formulation new
land zoning, which is compatible with protecting the landscape, preserving
biodiversity which can be coherently integrated within authority planning and
management. The correct implementation of renewable energy sources which are
planned at the local level, constitutes a key aspect in ensuring that decision making
is undertaken within the principles of sustainable rural areas planning. But
renewable energy sources do not only involve the problem of their allocation and the
preservation of agricultural features and natural and cultural values. They are part of
a comprehensive model that has to be associated with matching energy supply and
demand at global scale. Here, the role that authority can play in the definition of
specific strategies in order to ensure an efficient, balanced and sustainable renewable
energy zoning in rural areas will therefore be crucial. As such, it is to conclude that,
while the opportunity to promote renewable energy resources is recognized, it must
be the case that a sustainable energy planning process is defined for rural areas, to
enable this to be operationalized in an integrated manner with considerations firmly
based on the municipal context. This process should be accompanied by the current
regime for land use planning, so that the issue of renewable energies is regulated
specifically by territorial management instruments.
Guidelines and legislation also should be supported by the use of technology to help
facilitate judgment and decision making. The use of technologies such as GIS,
Remote Sensing, Light and Radar (LiDAR) and satellite image should be used to
help optimize land use. Ability to identify very specific locations for solar farm
location can encourage future land zone for the development. It can serve as a guide
to authority and investors. It can be a development control tool and can help to
sustain the agriculture land rather than be converted by another use.
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