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handwashing, laundry, and washing machines. Reusing greywater for
non-potable activities such as gardening, toilet flushing, and car
washing has been proven to be a sustainable solution to freshwater
scarcity. This approach is particularly relevant in Malaysian states such
as Selangor, which are regularly affected by water shortage due to water
pollution and prolonged dry seasons. Greywater reuse remains
relatively underdeveloped in Malaysia. Notably, as the number of water
supply disruptions has increased, there has been a call for an alternative
water supply using greywater. Reusing greywater is also part of the
Green Building initiatives that can be implemented in Malaysia. Since
there is no specific law or standard governing the development of
greywater treatment systems to ensure a sustainable water supply in
Malaysia, this paper examines a potential regulatory mechanism for
governing greywater systems in anticipation of wider national adoption.
To achieve this objective, this paper examined the laws of other
countries, namely California greywater regulations, California
Plumbing Code (CPC), and the European Standard "EN 16941 series,
on-site non-potable water systems- Part 2: Systems for the use of treated
greywater (EN 16941 2:2021)" which regulates the greywater treatment
system. Both jurisdictions adopt performance-based technical
standards, while Malaysian law is silent on this aspect. Thus, this paper
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proposes a regulatory framework that integrates building control
requirements, plumbing standards and planning conditions to integrate
greywater reuse within Malaysia’s green building regime. The standard
must be adhered to in addition to the conditions imposed by the local
planning authority upon granting the planning permission. A well-
regulated greywater treatment system can enhance urban water
resilience and help diversify Malaysia’s water supply sources. This also
contributes to Sustainable Development Goal 6 (Clean Water and
Sanitation) particularly 6.3 on improving water quality and wastewater
treatment.
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Introduction

Access to fresh water has become a matter of concern in many parts of the world, including
Malaysia. According to the National Water Services Commission (SPAN) in Peninsular
Malaysia and Labuan, water consumption increased to 230 litres per capita per day in 2019,
well above the 165 litres per capita per day required by the United Nations (Foo, 2019). Water
demand is directly affected by population growth and economic activity in the country.
However, water supply and services have been consistently disrupted by unscheduled
interruptions due to water pollution (The Malaysian Reserve, 2020; The Straits Times, 2019).
In light of the above, one innovation in green technology with great potential to alleviate
freshwater scarcity is greywater treatment and reuse, which has been proven effective in
increasing freshwater supply. According to Soong et al. (2021), a greywater recycling system
refers to the recycling of less-polluted wastewater, such as that from bathroom sinks, showers,
and laundry, as it does not contain chemical or biological contaminants. Thus, treatment will
be easier and quicker.

Furthermore, greywater represents 43—70% of total domestic wastewater (Kai et al., 2018). If
this portion of water is intercepted and separated from blackwater (contaminated with faeces
and urine) for treatment and then reused as an alternative to freshwater for non-potable
activities such as flushing toilets, landscape irrigation, and pond filling, a massive amount of
freshwater could be saved. It would shorten the precious water loop, helping alleviate water
shortages. Greywater is also demonstrated to be a more reliable water source than rainwater,
as it is not dependent on weather conditions (Lim, 2017).

Although greywater can serve as an alternative to freshwater for non-potable uses, Malaysia

does not have a specific law governing its use. Consequently, the term "greywater" does not
exist under legislation governing the water industry. Notably, there is no specific legislation to
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regulate compliance with green technology or green construction practices which incorporate
a greywater reuse system. However, several policies support conservation, including the
National Policy on the Environment (2002), the National Green Technology Policy (2009), the
National Climate Change Policy (2009), and the Green Index Malaysia, which promote
environmentally sustainable development and align with the National Housing Policy.

Additionally, the absence of laws and guidelines regulating greywater treatment has caused
difficulties for the local planning authority in dealing with planning applications for buildings
incorporating greywater schemes. It makes things more difficult when the project proponents
themselves lack understanding of greywater treatment, as there are no guidelines or standards
for them to refer to (Ni, S.H. et al., 2021). Moreover, there is no detailed reference that can
serve as a benchmark for measuring compliance with the conditions imposed thereunder.
According to Dato Dr Ir Mohd Abdul Karim Abdullah (The Edge Markets, 2021), an
organisation that incorporates sustainability into its operations may achieve longevity, reduce
costs, and improve the environment. As such, the country requires urgent legal arrangements
to efficiently regulate the greywater system toward a feasible and sustainable solution.

Literature Review

Greywater treatment has been accepted as a green strategy to achieve water efficiency. In line
with this, many research studies are being conducted that cover different perspectives,
especially from a scientific and technical perspective. One crucial aspect being discussed is
greywater quality. Inefficient wastewater treatment results in greywater being discharged into
the environment without decontamination, thereby contaminating water (Khan et al., 2021).
Specifically, greywater, which makes up the majority of wastewater, should be treated
appropriately to reduce pollutants before it is reused, used, or discharged into the river.
Therefore, technological advancement plays a pivotal role in improving the wastewater
treatment process and greywater quality. Jiang et al. (2021) emphasised the importance of
making significant efforts to develop programmes for effective greywater management and
treatment to prevent further environmental deterioration of water resources.

One crucial effort to improve greywater quality is to adopt green technologies, such as
greywater treatment systems, as mandatory fittings in green buildings. The World Green
Building Council (WGBC) describes a green building as "a building that, in its design,
construction or operation, reduces or eliminates negative impacts, and can create positive
impacts on our climate and natural environment" (Franco et al., 2021). Vyas, G. S., and Jha, K.
N. (2017) established that the significant environmental benefit of adopting green building
technologies is the increase in "water efficiency", which entails lowering water use as well as
wastewater production (Sheth, 2017).

Nonetheless, Ignatius et al. (2022) asserted that green building design is a concept developed
to promote environmental protection and sustainable development. Therefore, it must meet the
requirements of sustainable building. In Malaysia, the Green Building Index (GBI) is used as
a rating mechanism for the green grading and certification of Malaysian buildings. A GBI
certification gives a quantitative rating of how "green" or sustainable a building is. Under the
water-efficiency criteria, the GBI encourages wastewater harvesting and recycling for building
use or irrigation. Similarly, Nguyen et al. (2021) reported that the green building rating system
in Vietnam, LOTUS, also encourages water recycling and harvesting to reduce domestic water
consumption. However, greywater is a more reliable water source than rainwater, making it a
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more sustainable solution. Therefore, water recycling is integrated into the green strategy to

achieve water efficiency. As the construction industry increasingly embraces greener features,
installing a greywater system would expand the concept of green buildings in Malaysia.

Research on public perception of greywater use is another relevant aspect for determining the
public's readiness to reuse wastewater and for developing methods to treat greywater.
Generally, most users want to reuse greywater for non-contact activities (Oteng-Peprah et al.,
2018). The usage of greywater for indoor or outdoor activities is also recognised by the syariah
principles. As Islam discourages the waste of water and encourages the conservation of clean

water supply, ablution water can be recycled for watering plants, flushing toilets, and washing
cars (Suratkon et al., 2014).

Furthermore, legal constraints have long been a major obstacle to regulating the greywater
system. In Malaysia, water supply and services are classified under the Concurrent List,
following the 2006 amendment of the Ninth Schedule of the Federal Constitution. Therefore,
the water sector is now under the state and federal governments. The state government manages
water supplies (for example, groundwater extraction). In contrast, water services, including
sewerage services and matters related to the sustainability of the construction industry, are
managed by the federal government (Oh et al., 2018). Consequently, each state in Malaysia
would need to obtain federal approval to implement a greywater recycling system. Although
the objective of the Ninth Schedule amendment was to strengthen the Federal government's
role in water governance, it only complicates governance of the country's water sector.

Despite increasing interest in sustainable water reuse, Malaysia lacks a specific legal and
technical framework governing greywater treatment systems, causing uncertainty for
developers and the local authorities. Thus, this paper contributes to the body of knowledge.

Methodology

The data collection method used in this study is doctrinal analysis, which examines laws,
policies, and standards relevant to the implementation of the greywater system. The analysis
examines legal principles, rules, and concepts derived from authoritative primary and
secondary sources. The relevant legislation subjected to analysis is the Environmental Quality
Act 1974 and its subsidiary legislation, the Street, Drainage and Buildings Act 1974, the Town
and Country Planning Act 1976, and the Uniform Building By-Law. To understand the
practices in other jurisdictions, a comparative analysis was conducted of the European Standard
"EN 16941 series, on-site non-potable water systems- Part 2: Systems for the use of treated
greywater (EN 16941 2:2021)" and the California greywater regulations, the California
Plumbing Code (CPC). This standard assists the authorities in integrating world-recognised
technical standards into Malaysian laws and guidelines.

Discussion

Greywater As An Alternative Solution To Freshwater Scarcity

Sustainable Development Goal 6 aims to be achieved by 2030. It seeks to expand international
cooperation and support capacity-building for developing countries in water- and sanitation-

related activities and programmes, including water harvesting, desalination, water efficiency,
wastewater treatment, recycling, and reuse technologies. Moreover, it strives to ensure
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equitable access to clean water. To ensure Sustainable Development Goal 6 is achieved,
Malaysia has demonstrated its commitment by developing several policies to protect water-
related ecosystems. These include the National Forestry Policy 1978, the National Policy on
Biological Diversity 1998, the National Environmental Policy 2002, the National Policy on
Climate Change 2009, National Energy Policy 1979, National Green Technology Policy 2009,
National Tourism Policy Study 1992, the National Urbanisation Policy 2006, the National
Physical Plan (2010-2020) and the National Agro-Food Policy (2011-2020) (Khalid, 2018). In
the year 2012, the National Water Resources Policy was launched, which specifically
highlighted aspects of water resource security and sustainability (Khalid, 2018).

Nevertheless, government policies and initiatives cannot end water disruptions or shortages.
Therefore, alternatives such as greywater should be introduced as water resources. However,
several challenges must be addressed before a greywater system can operate effectively.
Among other challenges is the lack of regulations and guidelines developed by experts in the
field (Ni et al., 2021).

Regulating Greywater Systems In Green Building Projects At The Local Planning Authority
Level

Green technology and green construction are key initiatives implemented in Malaysia to
promote sustainable development. Consequently, incorporating greywater treatment systems
into green building designs has become relevant. Greywater treatment systems represent an
innovation in green technology, enhancing water efficiency through recycling and water-saving
fittings. These systems help conserve large amounts of fresh water and mitigate water scarcity
in Malaysia. This initiative aligns with the objective of the 12th Malaysian Plan (2021-2025).
The adoption of green technology and green construction is a decision made by the project
proponent. In developing a green building, certain characteristics must be met. To further
encourage the adoption of green construction, the GBI was established. The GBI, an
environmental rating system for buildings, was developed collaboratively by the Malaysian
Institute of Architects and the Association of Consulting Engineers Malaysia.

Developers who meet the GBI’s listed criteria earn sufficient points to be certified as a green
building. It should be noted that the local planning authority’s conditions and guidelines are
also intended to ensure that the approved project includes certain green building elements.
However, while these requirements may not align exactly with the GBI criteria, they often
share a degree of similarity. Additionally, developers may not always accept the planning
authority's requirements in their entirety. For example, if a proposed development is not part
of the green building project, some developers are reluctant to comply with the planning
conditions imposed by the local planning authority. Conversely, when the project proponent
submitted a planning application for the development of a green building, they voluntarily
chose to comply with all the green building criteria (Sulaiman & Maidin, 2015). Although the
green building concept is the best practice for sustainable development, the local planning
authority has yet to make it compulsory.

The powers exercised by the local planning authority to control development activities
commence at the stage of processing an application for planning permission. Planning
permission is a development control tool at the local planning authority level. An application
for planning permission must go through four stages. This approach involves applications for
land development under the National Land Code 1965, for planning permission under the Town
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and Country Planning Act 1976, and for building plans, earthworks plans, and road and
drainage plans under the Street Drainage Building Act 1974. Notably, different legislations
regulate various applications. All these Acts are implemented and enforced by different
departments. Applications for land development matters, such as conversions, amalgamations,
subdivisions, and partitions, are processed by the Land Office. In contrast, planning permission,
building plans, earthwork plans, and road and drainage plans are approved by the relevant
departments of the local planning authority: the planning department, the building department,
and the engineering department. Notably, apart from the land office and local authorities,
various other agencies are also involved in giving feedback or recommendations for the
proposed development. These agencies are the Town and Country Planning Department, Land
Office, Department of Fire and Rescue, Tenaga Nasional Berhad, Department of Environment,
Indah Water Consortium, State Water Authority, Mineral and Geoscience Department,
Department of Irrigation and Drainage, Public Works Department, and other relevant
enforcement agencies in controlling development activities. In particular, feedback and
responses from the above-mentioned agencies are very relevant in determining whether the
application for planning permission will be approved, rejected, or approved with conditions.
Moreover, all development activities require planning permission from the local planning
authority, as provided in section 19(1) of the Town and Country Planning Act 1976 (TCPA
1976). This section prohibits any person other than a local authority from commencing,
undertaking, or performing any development without planning permission. Specifically, any
new development, retrofitting, or renovations that include the greywater treatment system for
green building certification require planning permission before the commencement of the
works. The local planning authority, in dealing with the application, may take into
consideration any matters which it thinks reasonable and necessary, given proper planning for
the construction of green building projects. From there, they may decide either to reject,
approve totally, or approve with conditions according to section 22(3) of the TCPA 1976. The
power for the local planning authority to impose conditions is conferred by section 22(5) of the
TCPA 1976, which includes the power to impose a condition regulating adherence to green
building standards. To this end, planning permission and planning conditions are tools to ensure
compliance with the laws governing greywater management. As stated by Ismam et al. (2018),
the regulatory framework can ensure the usage of technology in construction waste
management through the 4Rs concept. Thus, in cases where the development plan includes
installing a greywater treatment system as an initiative to achieve a higher GBI rating, the
developer must follow the guidelines herein proposed to secure planning permission from the
local planning authority. Nonetheless, this condition must only be imposed on green building
projects and cannot be compulsory for all other building projects. This is because not all
proposed developments are considered green buildings. Green technology and green
construction require extensive research and expertise across various fields, which explains the
high construction costs.

Greywater Regulations In Other Jurisdictions

California Greywater Regulations, California Plumbing Code (CPC)
The California greywater code is embedded in Chapter 15 of the CPC-Alternate Water Sources
for Non-Potable Applications. The CPC permits the reuse of greywater through a tiered
approach, which removes some permitting barriers and is therefore more flexible. It is a user-

friendly permit-by-rule regulation with Best Management Practices (BMPs). The tiered
approach provides different requirements depending on the amount of greywater produced. As
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water flow increases, regulatory requirements change. Simple, safest Tier 1 greywater systems
that meet the CPC conditions can be installed without a permit, fees, or inspections.
Nevertheless, riskier and more complex tier 2 systems that do not meet the stated requirements,
as well as tier 3 high-flow systems, must apply for construction permits.

According to Yu et al. (2013), it is crucial to ease restrictions and guidelines to promote the
development of low-cost, proven treatment technologies and encourage more people to reuse
greywater. The CPC is also realistic and easy to follow, from private homeowners interested in
installing indoor greywater reuse systems to builders of large-scale commercial greywater
systems. In addition to the above, California also adopts a localised approach to greywater
regulation, allowing the state government to delegate regulatory authority to local and regional
governments. According to Li, A., and Lilley, T. (2020), the provincial government in
California also has an essential role in regulating greywater systems. The CPC allows city,
county, and local governments to adopt stricter greywater construction standards than state
standards, giving them greater control over greywater systems within their jurisdictions.

Notably, California has adopted the California Green Building Standards Code (CALGreen), a
first-of-its-kind mandatory Green Buildings Standard Code in the United States. This code
applies to the planning, design, operation, construction, use, and occupancy of every new
building or structure constructed in California. This code also includes, among others,
regulations on water efficiency and conservation, which are the primary objectives of installing
a greywater system. For instance, newly constructed residential and non-residential buildings
must reduce water consumption by 20% "based on the maximum allowable water use per
plumbing fixture and fitting as per the California Building Standards Code." It is required for
residential, commercial, and public school buildings. Specifically, CALGreen requires the
installation of alternative non-potable waste piping and components during construction, per
submitted and approved designs, details, and plans, and these components must be verified in
accordance with CALGreen. This approach aims to accommodate accessibility, ease of
installation, and ease of operation. Buildings and homes that have passed a state inspection can
be labelled "CALGreen compliant" without incurring additional costs or third-party
inspections.

The European Standard "EN 16941 Series, On-Site Non-Potable Water Systems- Part 2:
Systems For The Use Of Treated Greywater (EN 16941 2:2021)"

The Eurocode "EN 16941 series, on-site non-potable water systems- Part 2: Systems for the
use of treated greywater (EN 16941 2:2021)" is a comprehensive set of standards on greywater
treatment and reuse schemes that has been adopted by many countries but has yet to be adopted
by Malaysia. This newly revised European standard guideline was approved by the European
Committee for Standardisation (CEN) on 20 December 2020. The Eurocode laid down the
terms and definitions, including "greywater", "non-potable", and light greywater. These
definitions would certainly help set a standardised parameter that would otherwise depend on
the different meanings in the literature. Notably, the most crucial part of Eurocode EN 16941
2:2021 1is the in-depth explanation of principles for every functional element, namely
collection, treatment, and storage. It also provides guidelines on sizing and installation, the
quality of non-potable water, and maintenance.
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From a legal perspective, the strength of the standards lies in their role as a comprehensive

technical benchmark that shifts liability and clarifies compliance across the European Union.

Even though the standards themselves are voluntary and do not have the force of law, the

enforcement element stems from their interaction with national laws and the "Presumption of

Conformity." If a legal dispute arises, the standard is the yardstick for judging whether a system
was designed responsibly or negligently.

Thus, the implementation of Eurocode EN 16941 2:2021 as a new guideline for installing a
greywater recycling system in green building projects is a novelty that will regulate adherence
to green building standards by green building developers. The guideline must be adopted in
Malaysia and given the status of a national standard (MS EN) as the basis for drafting a policy
that best suits Malaysia's planning situation. Moreover, the precise substance and value of the
guideline proposed herein must be recognised by the federal legislature so that the Federal
Town and Country Planning Department may supplement the government's planning policy
with the said guideline. The effect is that the approach will carry greater weight and is not
merely a recommendation or direction. Furthermore, this guideline will be essential at the local
authority level. It will provide guidance and serve as a point of reference to the local planning
authority in dealing with green building applications submitted by project proponents. As a
result, it contributes toward a more holistic and rounded development decision in the area.

Conclusion

Overall, this paper discusses greywater as an alternative water resource in a country
experiencing repeated water disruptions and water shortages. Although greywater recycling is
safe to use, it still needs to be regulated by specific laws and guidelines. As of today, there is
no specific legislation governing greywater treatment or its use. Like other green building
criteria, the implementation of a greywater system remains voluntary. It is embedded in the
conditions imposed by the local planning authority if the planning permission is categorised
for a green building. This paper suggests the need to develop a code modelled on Eurocode EN
16941 2:2021 to guide developers of green buildings with on-site greywater systems. In
particular, the code must be adhered to in addition to the conditions imposed by the local
planning authority upon planning permission. The code will also serve as a point of reference
for the local planning authority when dealing with future applications for planning permission
to develop green buildings. Additionally, Malaysia should also emulate California's permit-by-
rule regulation and localised approach to regulating greywater reuse to make the law more user-
friendly. A well-regulated greywater treatment system can enhance urban water resilience and
help diversify Malaysia’s water supply sources. Such a system also contributes to Sustainable
Development Goal 6 (Clean Water and Sanitation), particularly target 6.3, which focuses on
improving water quality and wastewater treatment.
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