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Executive	Summary		

This report presents the findings of the Malaysia District Cooling policy and regulatory assessment and 
deep assessment. The project is funded and supported by the District Energy in Cities Initiative, led by 
UN Environment, and is part of a broad range of activities underway in Malaysia, seeking to accelerate 
the deployment of district cooling.  

The Carbon Trust, as a partner of the initiative, was appointed to assess the national policy and 
regulatory environment and to develop policy recommendations to support the growth of district 
cooling in Malaysia. Additionally, the Carbon Trust was engaged to undertake a deep assessment to 
understand the long-term potential for district cooling infrastructure in Johor Bahru, Malaysia.  

This first part of this report explores the current regulatory frameworks and assesses existing policy, 
capacity and financial barriers at national, state and regional levels, providing recommendations for 
new policies, regulations and standards to drive district cooling growth. Several examples of 
approaches developed by other regions and cities to overcome barriers are provided.  

The second part of this report presents the findings from a cooling demand assessment undertaken 
for Johor Bahru to provide a better understanding of the long-term potential for district cooling in this 
area. High cooling density areas were identified, and a prioritised cluster was assessed at a high level 
to determine the financial viability of district cooling in that area. 

National policy recommendations 
Well-developed policy and regulation can play a critical role in enabling the development and scale-
up of district cooling infrastructure that delivers environmental, social and economic benefits. 

In March 2019, we consulted with key stakeholders at a workshop in Iskandar to help to identify 
barriers and gather stakeholder feedback. The following barriers, which can be broadly categorised as 
policy, capacity or financial, are a result of that discussion and are the focus of this section. Many of 
these barriers are common internationally, and therefore examples exist of ways of addressing them. 
These examples may provide some inspiration for future developments to drive forward district 
cooling in Malaysia. 

Table 1. Summary of existing approaches to overcoming barriers 

BARRIER SOLUTION EXAMPLE APPROACH 

POLICY Comprehensive regulatory 
framework 

Singapore – District Cooling Act 

Industry standards UK – Heat networks Code of Practice 

UK – Heat Trust 

Connection policies 
encouraging/requiring connection 

Dubai – Connection policy 

Green building policies 
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Support for developers Scotland - Energy Master planning  

UK - Guidance for developers and building 
owners  

CAPACITY Education and training programmes UK – Chartered Institution of Building 
Services Engineers (CIBSE) 

Demonstration projects Amsterdam – Smart City initiative  

Standard project development 
processes 

Dedicated centralized support body 

UK – Heat Network Development Unit – 
Project development support body 

FINANCING Policy certainty Singapore – District Cooling Act  

Dubai – Connection policy 

Scotland – District heating loans 

Knowledge building UK – Chartered Institution of Building 
Services Engineers (CIBSE) 

International funds Port Louis, Mauritius 

Project development support UK – Heat Network Development Unit – 
Project development support body 

 

Local authority involvement  

 

 

Ashan, China - Public-private joint venture 

Cybejaya, Malaysia - Private sector 
concession 

London, UK - Wholly public sector 
development 

The following recommendations focus on actions that could be taken at national level: 

• Establish national district cooling policies – There is a need for a clear high-level commitment 
to district cooling at a national level in Malaysia. Following the example of Singapore and its 
District Cooling Act, a comprehensive regulatory framework should deliver consumer and 
operator protection, fair and transparent tariffs, licensing of operators, and technical 
standards, while ensuring innovation and development is supported and encouraged. 
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Regulatory frameworks should be established at the national level and implemented at state, 
regional and city level. 

• Create a centralised coordination body – There is a need for clear governance around district 
cooling. A coordination body would play an important role in providing technical assistance, 
training, and in supporting the development of projects.  

• Developing standardised process – Similar to the project development process established in 
the UK for heat networks, developing and defining a standardised project development 
process following standard project development stages, with supporting guidance on best 
practice, can support the development of capacity, and provide a clear and guided route to 
facilitate the development of a project pipeline.  

• Developing national district cooling standards – National standards can be used to set 
minimum standards for specifiers and developers of district cooling networks and therefore 
ensure standards across the industry. Standards can cover all stages of the development of a 
district cooling network from feasibility through design, construction, commissioning and 
operation.  

• Undertake energy master planning – This can be done at regional, city or at a local level to 
help to develop a vision of the future of the energy system and specifically to investigate and 
understand the longer-term potential for district cooling. This should help to guide investors 
and developers to identify opportunities and can assist the commissioning of projects through 
the development of spatial maps identifying where district cooling would be appropriate and 
also provide an understanding of where such networks fit within the wider energy context.  

• Raise awareness of district cooling and provide education and training – One role for the 
coordination body could be to develop training packages aimed at different stakeholders to 
build knowledge and understanding of district cooling.  

 

Medini Cooling Demand Mapping 
Figure 1 shows the approach used to assess cooling demand in this study. Data is collected to estimate 
the cooling demand for an area or city. High demand clusters are subsequently taken forward into a 
high-level techno-economic assessment as part of the deep assessment.  
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Figure 1. Mapping and deep assessment approach 

Building energy intensity benchmarks, land use, and floor area were used to estimate the cooling 
demand for approximately 200 planned or existing buildings in Medini. The results of the mapping can 
be seen in Figure 2 and indicate that many of the areas mapped substantial cooling demand that are 
likely to be sufficiently dense to support viable district cooling networks.  

Figure 2. Medini Cooling Demand 
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Deep Assessment 

Defining the district cooling network and connecting buildings 

Building on the cooling demand mapping, Medini zone D area was selected for further assessment 
due to its high cooling demand density, potential availability of energy centre locations, and the in-
planning status of all of its buildings. The network assessed can be seen in Figure 3. 

 

Figure 3. Zone D district cooling network 

Supply assessment 

A high-level energy supply assessment was undertaken to size the system required to supply cooling 
to the network. Table 2 below summarises the modelled system. 

Table 2.  Summary of district cooling network characteristics 

Network attributes   

Generation Type Electric Chillers 

Installed Capacity of electric chiller (MW) 100 

Installed Capacity of electric chiller (RT) 28,433 

Assumed Electric Chiller COP 5 

Thermal storage 58,137 m3 
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Number of connections 12 

Route length 2,922m 

 

Financial assessment 

Together, the system size and the network route and connections provided inputs for a real cashflow 
model to determine the financial viability of the system. The cashflow model results indicated a simple 
payback period of 4 years for a 40-year project. The NPV was tested at three discount rates, 6%, 8%, 
and 10%, and produced positive results at all discount rates. Likewise, the project produced an IRR of 
~18%. The financial results are summarised in Table 3. 

Table 3. Summary of financial results.  

Financial Outputs 20 years   40 years 

NPV @ 6% discount factor 248,112,865 348,485,477 

NPV @ 10% discount factor 607,998,115 1,483,459,353 

IRR 18.18% 17.84% 

Simple Payback (yrs) 3.0 4.0 
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Introduction		
Demand for cooling has been rapidly growing and is forecast to continue to 

rise. This has important implications for both the energy system and climate 

change.  
 
Globally, demand for space cooling has been increasing. Between 1990 and 2016, the sale of air-
condition units quadrupled (IEA, 2018). The same period saw a tripling of the energy used to provide 
space cooling and the greenhouse gas (GHG) emissions related to space cooling (ibid). In 2016, the 
emissions generated from cooling reached 1,130 million tonnes (Mt), equivalent to the total 
emissions of Japan (ibid).  
 
The increase in demand for space cooling is driven by demographic changes including rising incomes 
in developing countries, population growth, ageing populations, and urbanisation in which cooling can 
contribute to the heat island effect. High temperatures are also expected to play an even more 
important role as a driver for cooling demand in the future. For instance, “cooling degree days (CDDs) 
are projected to increase by around 25% globally by 2050, with the biggest increases occurring in 
already hot places where income and population are rising fastest” (ibid). As such, forecasts predict 
that the increased demand for space cooling is due to continue. To understand the size of future 
demand, estimates suggest that 19 pieces of cooling equipment will be sold every second until 2050 
and yet a third of the demand for cooling will remain unmet (ibid). 
 
Increased demand for cooling has important implications for the energy system, which will need to be 
able to meet the peak electricity required to cool homes and offices on the hottest hours of the hottest 
days. Furthermore, currently, the predominant cooling technologies use refrigerants that are 
characterised by a high Global Warming Potential (GWP) and the energy mix used to generate the 
electricity fuelling this equipment produces significant GHG emissions.   

District cooling is an important technology that can be used to reduce the 

environmental impacts and energy requirements of space cooling in cities.  

In dense urban areas, district cooling systems can reduce energy use and greenhouse gas emissions 
by using less carbon intensive and more efficient plant and equipment than stand-alone systems. 

Depending on the generation technology used, district cooling systems can also: 

• Support countries to achieve Hydrofluorocarbon (HFC) phase down by using lower or zero 
global warming potential refrigerants. 

• Reduce peak electricity requirements and use lower cost off-peak electricity by using chilled 
water or ice storage. 

• Where there is a carbon intensive electricity grid using non-electric technologies, such as 
CCHP, can increase energy system resilience by reducing the demand for electricity and 
provide reliable electricity. 

• If the right conditions are met, technologies such as free cooling can be used to reduce carbon 
intensity and minimise the energy required for cooling. 
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This report aims to demonstrate how to evaluate the potential for district 

cooling and how to encourage its adoption, focussing on Johor Bahru, 

Malaysia. 
 
District cooling is a relatively new technology in Malaysia with the first few systems being deployed 
and operationalised. As such, Malaysia was chosen as a replication country for the UN Environment-
led District Energy in Cities Initiative. This report presents one of several pieces of work that aims to 
support the increased use of district energy systems in Malaysia.  
 
More specifically, this report will: 

• Provide policy recommendations to drive the use of district cooling at the national level in 
Malaysia, state level in Johor and regional level in Iskandar.  

• Develop a replicable district cooling approach that can be scaled up across the country and 
region. 

• Demonstrate how energy and cooling mapping can be used in a city to understand the cooling 
demand in a city and to identify areas of high cooling demand density. 

• Illustrate the viability of district cooling in one selected high cooling density cluster and 
comment on next steps to determine feasibility of the system.   
  

Ultimately, the report aims to provide officials with clear and implementable recommendations that 
could enable to the wider adoption and development of district cooling. 
 
While these exercises have been applied to the state of Johor, the processes and methodologies are 
replicable. Similar processes have been used to develop district energy projects in other cities and can 
be replicated and used in the future in other cities. The recommendations are relevant to many other 
cities.
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1. Policy	and	regulatory	assessment	

Introduction 
International experience shows that policy and regulation have an important role in the development 
of district cooling. Well-developed policy and regulation can encourage, support or even mandate the 
development and scale up of district cooling infrastructure. This can help to ensure district cooling 
infrastructure is developed in the right places and to minimum technical standards. This delivers many 
benefits including stimulating a local supply chain for district heating, building skills and expertise, 
raising investor and developer confidence in the district cooling market, better outcomes for 
consumers who are connected to district cooling systems, ensuring competitive pressure for operators 
to offer reasonable prices, reliable supply and high quality of service. 

We have taken a stepwise approach to the development of this policy and regulatory assessment. As 
a first step the current regulatory frameworks were explored to establish an understanding of the 
existing and planned policy, regulation and funding mechanisms at all levels of government in 
Malaysia. This provided the necessary background information to investigate the barriers to district 
cooling as the next step. Common barriers were identified, and solutions to overcome these were 
identified, drawing on international best practice on national regulation of district cooling. From this, 
recommendations for new policies, regulations and standards were made.  

Engaging and consulting stakeholders from across Malaysian government at city, regional and national 
levels and from industry was an important element of this assessment to ensure that the resulting 
recommendations are robust and widely supported. We presented initial findings and draft 
recommendations at a stakeholder workshop in Johor Bahru in March 2019 to gather feedback. 
Additional input was gathered from consulting with topic experts and key officials.  

 

Figure 4 Our approach to delivering a policy and regulatory assessment for district cooling in Malaysia 
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Current policy and regulatory frameworks 

Box 1.  District cooling in Malaysia 

Malaysia is a regional leader in district cooling with numerous successful projects developed over the 
last 20 years, such as in Cyberjaya and Putrajaya. The country’s electricity utility has been investing in 
district cooling in Malaysia and abroad since 1997. The country’s Low Carbon Cities Framework has 
also explicitly listed district cooling as an important low-carbon option for modern cities. By increasing 
the share of district cooling in its cities, Malaysia could become a major exporter of district cooling 
expertise across the region to countries with similar climates looking for local, transferrable best 
practice, helping Malaysia establish itself as a Green Technology Hub as envisioned in the 2017 Green 
Technology Master Plan. 

According to a 2013 report by the Asian Development Bank, Malaysia could triple the scale of its 
district cooling industry, the equivalent cooling load of up to 12 million square metres of commercial 
floor space. With the pace of Malaysia’s real estate market growth, and the numerous successful 
district cooling systems being commissioned across the country, this potential could be even higher. 

Malaysia has several districts cooling systems that are already operational, including its largest one in 
Cyberjaya, a town with a science park in the west coast state of Selangor. The Megajana District 
Cooling System, is owned and operated by ENGIE and Malaysia’s Pendinginan Megajana Sdn Bhd, a 
subsidiary of tech hub enabler Cyberview Sdn Bhd. Megajana set up Cyberjaya’s first district-cooling 
system plant in 1999 as part of Cyberview’s green initiatives for the country’s cybercity. Since 2012, 
when the system’s second district cooling plant was completed, it has helped the town to reap the 
equivalent of 8.2 gigawatt hours in electricity savings and avoid 4,100 tonnes of carbon dioxide 
emissions.1 

 

  

 
1 https://www.engie-sea.com/district-cooling 
https://megajana.com.my/megajana/megajana-plant/ 
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National level 

Malaysia has several layers of legislation that have a connection to driving forward district cooling. As 
an overarching ambition to address climate change, Malaysia has a specific target to reduce its carbon 
emissions intensity relative to GDP by 45% by 2030, based on 2005 levels. This is a national 
commitment as a Nationally Determined Contributions (NDC) under the COP Paris Agreement.  

Approaches to energy and climate change action in Malaysia are set out in several policies and plans, 
key ones being: 

• The Malaysia Plan - the overarching plan for development across all sectors in Malaysia. The latest 
plan, the 11th Malaysia Plan covers 2016-2020. One of the six strategic aim is “Pursuing green 
growth for sustainability and resilience”. However, there is no specific mention of district cooling.  

• National Policy on Climate Change - Published in 2009, the national policy on climate change sets 
key objectives and 43 key actions under 10 strategic pillars, including making all new 
developments climate-resilient. There is no reference to district cooling. 

• National Green Technology policy - Published in 2009, this aims to facilitate growth and 
innovation in the green technology industry, within the context of minimising the increase in 
energy consumption at the same time as enhancing economic growth. While not mentioned in 
the 2009 policy, district cooling is suggested in the 2017 Green Technology Master Plan as a key 
technology to contribute towards helping Malaysia establish itself as a Green Technology Hub. 

Malaysia also has a commitment to the UN Montreal Protocol and Kigali amendment declarations to 
phase down of hydrofluorocarbons (HFCs). Therefore, Malaysia is committed to reducing its by 50% 
by 2040 and 70% by 2045, as shown in Figure 5. More than 90% of the HFCs consumption in Malaysia 
come from air-cooled split and packaged units2.A move to district cooling would allow less polluting 
refrigerants to be used and help Malaysia reduce its use of HFCs. Although use of district cooling to 
reduce use of HFCs is not explicitly stated as a goal in Malaysia’s policy. 
 

 
Figure 5. Kigali Amendment HFC phase down in Malaysia 3 

 
2 HCFC Phase-out Management Plan, 2012, 
https://info.undp.org/docs/pdc/Documents/MYS/Signed%20HPMP%20Project%20Document.pdf 
3 Source of data for graphs: UK secretary of State for Foreign and Commonwealth Affairs. 2017. Kigali 
Amendment to the Montreal Protocol on Substances that Deplete the Ozone Layer. Online. < 
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/642391/
Kigali_Cm9496_Print.pdf> accessed 29/10/2018  
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Box 2. The UN Montreal Protocol and the Kigali Amendment 

The UN Montreal Protocol is an international treaty, signed in 1987, designed to protect the ozone 
layer by phasing out the production of numerous substances that are responsible for ozone depletion. 
The Montreal protocol has resulted in the progressive elimination of the CFC and HCFC refrigerants 
that were used widely in air-conditioning. The Kigali amendment to the protocol, signed in 2016, adds 
greenhouse gases hydrofluorocarbons (HFCs) to the list of substances controlled under the Montreal 
Protocol. It entered into force on 1st January 2019.  
 
In summary, there are no national policies directly encouraging or supporting district cooling. Given 
the potential for national policies to drive deployment and development of the district cooling market, 
this is a missed opportunity. It is important to consider that while local and city policies can help to 
drive district cooling in terms of supporting or even mandating it for certain developments, the 
supporting elements needed for the development of a strong district cooling market, such as the 
technical training, skills and expertise needed or the setting of technical standards, are best done at 
national level, where this can be rolled out to support the implementation of specific local policies in 
place.  
 
Lessons could be learnt from other countries such as Singapore, which has a specific district cooling 
policy. Further detail on lessons from other national policies can be found in the following section on 
policy solutions [Chapter 1.3.2].  

Energy and renewable energy 
Energy plays the key role in achieving sustainable development in Malaysia. Strategic energy planning 
and energy resources management have been given the high priority in Malaysia’s development plans. 
Energy policy is determined by the Malaysian Government, addressing issues of energy production, 
distribution, and consumption. 

In terms of energy supply, in 2018 the total energy supply amounted to 93562ktoe (IEA, 2018) to 
121,955,691 MWh, with 97% from coal, natural gas and oil. Renewable energy resources (wind, solar 
and hydro) play a very small role in the national energy mix.  

Since the 1970s, Malaysia began to develop a series of polices and initiatives which aimed to prolong 
the life span of the national oil and gas reserve and encourage the development of renewables. This 
directive gradually permeated into a series of energy policies which formed Malaysia’s energy policy 
framework. Some key policies are outlined in Appendix 1. 

Malaysia has had a tradition of launching Five-Year Plans since 1956, when the first economic 
development plan was issued by the Malaysian government. Renewable energy development was 
introduced in the 8th Five-Year Plan (2001-2005). Table 4 lists the contents related to renewable 
energy development in the Five-Year Plans until 2020. 

Table 4. Renewable Energy development in the Five-Year Plans 

Time period  Renewable energy development planning 

8th Malaysia Plan (2001-2005) � Renewable energy introduced as the 5th fuel 

� Implied 5% renewable energy in energy mix 

9th Malaysia Plan (2006-2010) � Targeted renewable capacity to be connected to power utility 
grid 
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� Connected to the utility grid: 61.2 MW 

10th Malaysia Plan (2011-2015) � Achieved total of 332 MW renewable energy installed capacity 
(with FiT) 

� Energy mix: 43% coal, 40% gas, 14% large hydro, 2% renewable 
energy, 1% oil in 2015 

11th Malaysia Plan (2016-2020) � Targeted energy mix: 53% coal, 29% gas, 15% large hydro, 3% 
renewable energy 

� Targeted renewable energy (FiT) capacity of 2,080 MW 

� Introduced renewable energy (FiT) capacity of 2,080 MW 

National Renewable Energy Policy and Action Plan (NREPAP� 

The National Renewable Energy Policy and Action Plan (NREPAP) was proposed in 2009 and adopted 
in April 2010. The NREPAP is a forward-looking plan aimed at stimulating the development and 
deployment of renewable energy technology across Malaysia, so as to achieve goals of energy security 
and sustainability. Additionally, the NREPAP is designed to play an important role in mitigation of 
climate change by boosting renewable energy industry in Malaysia. 

Based on the assessment of potential electricity generation capacity of renewable energy resources 
indigenous to Malaysia, the NREPAP laid out Malaysia’s 2011-2050 renewable energy targets. By 2050, 
renewable energy should account for 34% of electricity capacity, compared to 1% in 2011, and the 
cumulative total renewable energy capacity should be 11544 MW, compared to 217 MW in 2011 (see 
Figure 6). 

 
 

 

 

 

 

 

 

 

 

 

 

 

Figure 6. Malaysia 2011-2050 Renewable Energy Targets 

Furthermore, five main objectives are highlighted in the NREPAP: 

- Increase renewable energy portion in the national energy mix 

- Facilitate growth of renewable energy sector 

- Ensure reasonable cost of renewable energy 

- Conserve and protect the environment 
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- Enhance awareness on renewable energy 

Renewable Energy Act 2011 (Act 725) 

The Renewable Energy Act (Act 725), established in 2011, aimed to ramp up the generation of 
electricity from renewable energy sources (particularly solar PV, biogas, biomass, and small hydro), 
through the establishment of the Feed-in-tariff (FiT) and Renewable Fund mechanisms. It sets the 
framework for renewable energy project development under the FiT scheme. This act aimed to 
catalyze the generation of renewable energy and related matters through the establishment and 
implementation of the FiT. The FiT was incorporated into the 10th Malaysian Plan in 2010, and later 
into the National Budget of 2011. 

The Renewable Energy Act also highlighted the importance of adequate implementation. 
Subsequently, the Sustainable Energy Development Authority Act of 2011 (Act 726) was introduced, 
and Sustainable Energy Development Authority (SEDA) was formed. SEDA Malaysia is a statutory body 
tasked with the implementation, management, and administration of both the FiT and the Renewable 
Energy Fund.  

The FiT aims to enable people to invest in renewable energy that they can sell back to the energy 
provider (Tenaga Nasional Berhad). The FiT is designed to increase investments in renewable energy 
sources (Solar PV (for individual households and non-individuals), biomass, biogas and small hydro) 
and remunerate businesses or individuals by generating their own renewable energy. The goal was 
not only having savings due to lower electricity bill, but also to make a profit. Investing in FiT typically 
lets the renewable energy producers regain the money they’ve invested for the technology with 
guaranteed long-term profits at the same time. 

The Renewable Energy Fund is channeled to the implementation of the FiT. By way of an example, a 
customer can install rooftop solar panels, and sell the electricity to TNB at a price of RM1.75/kWh, 
versus the electricity purchase price of RM0.31/kWh. The sellers of electricity to TNB still pay their 
electricity bill every month on what they consume, and TNB then reimburses the total amount of 
money for electricity sold back to the grid. For consumers who buy more than 300kWh/month (i.e., 
electricity bill exceeding RM77), a 1% surcharge will be imposed, and these funds are directed to the 
Renewable Energy Fund. As 75% of households in Malaysia do not use more than 300kWh/month, the 
surcharge will only affect 25% who are heavy users. This implies that polluters will pay more, and 
people are incentivised to save energy. 

Renewable energy development between 2014-2016 

Under the support of national renewable energy policies or acts, in the period of 2014-2016, the total 
power generation (in MWh) from Commissioned Renewable Energy Installations has amounted to 
525,040 MWh in 2014, 577,429 MWh in 2015, while this number was 237,931.31 MWh in 2016. 
Renewable energy has been produced by four main renewable energy sources: biomass (including 
biogas, biomass and municipal waste), small hydro, solar PV and geothermal (see Table 5). 

Table 5. Power Generation (in MWh) from Commissioned Renewable Energy Installations 
Year Biomass Small Hydro Solar PV Geothermal Total 
2014 282,160.9 64,549.65 178,329.59 0 525,040.1 
2015 272,507.96 55,406.38 249,515.19 0 577,429.5 
2016 151,249.64 11,064.22 75,617.55 0 237,931.31 

Energy Efficiency 
Energy efficiency is one of the most important elements of Malaysia’s energy policy framework. The 
Malaysian government has already included a series of energy efficiency policy tools. The 
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improvement of energy efficiency can consequently mitigate the growing energy demand in the 
economy. Relevant examples are provided below: 

National Energy Efficiency Action Plan  

The Malaysia Energy Efficiency Action Plan is focused on tackling issues related to energy supply by 
managing demand efficiently. The Plan prescribes a path towards improving energy efficiency to 
ensure productive use of energy and minimise waste to contribute to sustainable development. The 
plan is built upon the experiences and knowledge from past programmes and projects and provides 
for the instruments for a successful implementation of energy efficiency strategies in Malaysia over a 
10-year period. 

The Plan was presented to the public in 2014 and covers a period of 10 years (until 2025). Aimed at 
52,233 GWh savings (8% of total use) and 37,702 KtCO2 reduction, it is based on four strategic pillars 
and includes three main initiatives (see Table 6):  

Table 6. National Energy Efficiency Action Plan Framework 
Strategic Pillars 

Strategic Pillar 1 Implementation of the Energy Efficiency Plan 

Strategic Pillar 2 Strengthen Institutional Framework, Capacity Development and Training 
for Implementation of Energy Efficiency Initiatives  

Strategic Pillar 3 Establishment of Sustainable Funding Mechanisms and Implementation of 
Energy Efficiency Initiatives 

 Strategic Pillar 4 Promotion of Private Sector Investment in Energy Efficiency Initiatives 

Three main initiatives 

Equipment 
Programme Initiative 

- Promotion of 5 star rated appliances  
- Minimum Energy Performance Standards (MEPS) 

Industrial 
Programme Initiative 

- Energy Audits and Energy Management in Industries 
- Promotion of Co-generation 

Building Programme 
Initiative 

- Energy Audits and Energy Management in Buildings 
- Energy Efficient Building Design 

Following the implementation of the Energy Efficiency Action Plan, The Ministry of Energy, Science, 
Technology, Environment and Climate Change (MESTECC) has undertaken several projects: 

� Retrofitting of government buildings - In 2010, two ministerial buildings (Ministry of Finance, 
Malaysia (MOF) and Economic Planning Unit, Malaysia (EPU)) envelopes were retrofitted with 
energy efficiency measures. In 2012, two additional ministries (Malaysian Administrative 
Modernisation and Management Planning Unit (MAMPU)) and (Ministry of Natural Resources 
and Environment (MONRE)) implemented retrofitted energy efficiency measures. 

� Energy audits in selected government buildings (KPDNKK, MOA and KBS) in 2014. 

� Installing LED lights in 7 ministries (MESTECC, KPDNKK, MOFA, MOF, MOSTI, MOE & MOA4) in 
2015. 

 
4 MESTECC: The Ministry of Energy, Science, Technology, Environment and Climate Change (Malaysia) 
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� Monitoring electricity usages - In 2014, MESTECC were tasked to monitor the electricity usage of 
25 ministries in Putrajaya and Kuala Lumpur and to report quarterly to the Cabinet of Malaysia5. 
The 25 ministries saved 5.6% of total electricity usage compared to electricity usage in 2013. 
MESTECC continued to monitor the electricity usage in 2015 and 2016, where in comparison to 
2013, they saved 6.8% and 10.9%, respectively. In 2015, two ministries (MOH and MOHR) 
managed reduced electricity usage ranging from 4%-19%, a monthly equivalent to RM7,000 - 
130,000 (USD 1,700 – 3,200) in cost savings.  

Building energy efficiency 

Various energy saving activities were initiated since 2010 in Malaysia and the Building Energy Index 
(BEI) 6  is used as an indicator of buildings’ energy consumption performance during the energy 
management program. 

Building Code MS1525 

To encourage sustainable building practices, the Malaysian Standard MS1525, Code of Practice on 
Energy Efficiency and Use of Renewable Energy for Non – Residential Buildings, was introduced. The 
standard briefly describes the engineering, architectural, landscaping and site planning aspects in 
designing to optimize the energy efficiency of a building. Various energy savings activities were 
initiated since 2010 and the BEI is used as an indicator of buildings’ energy consumption performance 
during the energy management program. This program has shown encouraging results with a 
reduction in the electricity consumption, and it provides further avenues for continuous energy saving 
programs. 

Green Building Index (GBI) guidelines 

The Green Building Index (GBI) is Malaysia’s green building rating system that was launched on 21 May 
2009 to rank commercial and residential buildings. The GBI is Malaysia’s industry recognized green 
rating tool for buildings, aiming to promote sustainability in the built environment and raise awareness 
about environmental issues.   

The GBI rating tool provides an opportunity for developers and building owners to design and 
construct green, sustainable buildings that can provide energy savings, water savings, a healthier 
indoor environment, better connectivity to public transport and the adoption of recycling and 
greenery for their projects and reduce the impact on the environment.   

 
KPDNKK: Ministry of Domestic Trade and Consumer Affairs (Malaysia) 
MOFA: Ministry of Foreign Affairs (Malaysia) 
MOF: Ministry of Finance (Malaysia) 
MOSTI: Ministry of Science, Technology and Innovation (Malaysia) 
MOE & MOA: Ministry of Education (Malaysia) & Ministry of Agriculture (Malaysia) 
5 The Cabinet of Malaysia is the executive branch of Malaysia's government. Led by the Prime Minister, the 
cabinet is a council of ministers who are accountable collectively to the Parliament. 
6 Building Energy Index (BEI) as an indicator is used to track the performance of energy consumption in a building. 
The measurement of BEI depends on the use of energy in a particular application. For a building, the definition 
of BEI is tied to the size of the building and is generally considered as energy used per unit of building floor area 
which can be determined using Equation (1). BEI is expressed in kWh/m2. This total energy used includes both 
purchased electricity as well as any power which is generated on site; however, it excludes renewable energy 
generated from sources like solar photovoltaic, wind, biogas etc.  The Gross Floor Area used for the purpose of 
the calculation also excludes basement and parking areas.  
 BEI = !"#$%	'(')*+	,-'	(/01)

3)"--	4%"")	5)'$	(6!)      (1) 
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The GBI certification process begins with an assessment of the building design by a certifier appointed 
by Green Building Index Sdn Bhd. There are six criteria, namely, energy efficiency, indoor environment 
quality, sustainable site planning, materials & resources, water efficiency, and innovation to evaluate 
the buildings’ “greenness” level. Buildings that met the minimum “greenness” level are awarded with 
GBI Certification. Higher levels of awards are GBI Silver, GBI Gold and GBI Platinum, where the GBI 
Platinum is the highest. The awards expire in three years. To maintain the certification, the building is 
reassessed every three years. Points are given for performance above benchmarks and current 
industry practice.  

Table 7. BEI for the average buildings in Malaysia, MS1525 building standards as well as GBI buildings 
 
Building Index  

 
Average Malaysian 

Buildings 

 
MS1525 

Green Building Index Rating 

GBI 
Certified 

GBI Silver GBI Gold GBI 
Platinum 

BEI 
(kWh/m2/year) 250 200-220 150-180 120-150 100-120 �100 

Energy Savings 
(%) Base 10-20 30-40 40-50 50-60 �60 

Incremental 
construction cost 
(%) 

Base 1-3 5-8 8-12 12-15 �15 

Energy Performance Contracting (EPC) initiative 

Implementation of the Energy Performance Contracting (EPC) concept in the government sector was 
approved by Malaysia in January 2013. EPC provides customers with a comprehensive set of energy 
efficiency, renewable energy and distributed generation measures and are often accompanied with 
guarantees that the savings produced by a project will be sufficient to finance the full cost of the 
project.  

MESTECC has experience of promoting energy efficiency in government-owned buildings. The 
Ministry’s headquarters implemented a Low Energy Office (LEO) strategy in 2006, in efforts to reduce 
its energy consumption. The energy consumption of the LEO buildings was calculated to be 104 
kWh/m2/year, and won the ASEAN Building Energy Award. Other non-residential buildings that have 
adopted energy efficiency strategies, such as the Malaysian Energy Centre’s Zero Energy Building in 
Bangi, the Energy Commission’s Diamond Building in Putrajaya, the ZERO and Diamond buildings were 
all designed to reduce energy consumption between 50-85 kWh/m2/year. With this in mind, 
government and commercial buildings contain significant energy saving potential if the highly efficient 
district cooling systems are implemented. 

Other national energy efficiency initiatives can be found in Appendix 4. 

State level 
 
At the Johor State level, the relevant policies that could be used to drive growth in district cooling 
infrastructure are primarily related to planning and spatial development policies and plans. There are 
two spatial development plans in Johor State: Johor State Structure Plan (RSNJ 2020) and Johor State 
Town and Country Planning Department (JPBDNJ) Planning Guidelines. The goal of RSNJ 2020 is to 
drive towards the development of an integrated and sustainable State. In addition, non-spatial and 
general development policy also exists in Johor State: the Johor State Economic Development Plan 
and Sectoral Polices/Plan. 
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Johor State Structure Plan (RSNJ 2020) 

Johor State Structure Plans are prepared under the Town & Country Planning Act, 1976, Act 172. The 
State Structure Plans discuss policies and general proposals related to development and use of state 
land, and also cover aspects of the social, economic, and physical environment of the area. State 
Structure Plan is prepared by the State Director of Department of Town and Country Planning (DTCP) 
and must be informed by the National Physical Planning Council (NPPC). The Johor State Structure 
Plan is approved by the State Planning Committee (AGC) and the State Authority (SA). 
 
In terms of the functions of the Johor State Structure Plan, they reflect the key points as below: 

� Complete the goals of the National Physical Planning (NPP) system7 in a more systematic and 
effective way, 

� Translate the policies of the NPP and coordinate existing policies throughout the State of Johor,  

� Develop the guidelines for the implementation of spatial land use policies of the State as a 
whole,  

� Integrate local authorities in the State plan, especially matters related to mutual interests,  

� Promote optimal use of land. 

There are several key strategies that are included in the State Structure Plan of Johor covering: 

� Economic development  

� Population, economic and employment projections 

� Communication systems and infrastructure 

� Knowledge and skills 

� Land use 

Regional level 

At the regional level, Iskandar Malaysia is governed by various policies, plans and guidelines that exist 
at national, regional/state and local levels. Relevant examples are provided below: 

The Comprehensive Development Plan  

The Comprehensive Development Plan (CDP) for 2006-2025, initially published in 2006, tasks the 
Iskandar Regional Development Authority (IRDA) with driving forward the economic development of 
the region of Iskandar Malaysia to transform it into an “international metropolis” by 2025. The Plan 
consists of three phases:  

• Planning and foundation building 
• Targeting investment 
• Entrenching growth and holistic ecosystem 

 
7 Malaysian National Physical Planning system consists of three levels, namely, the National Physical Plan 
(NPP), the State Structure Plan (RSN) and the Local Plan (RTD). 
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Figure 7. Comprehensive Development Plan during 2007-2025 

The 2014 update of the CDP, CDP II (2014-2025), focuses on social and environmental management, 
and aim to drive implementation of the Phase 3 of the initial CDP to sustainable growth.  

Underlying the CDP several Blueprints set out some of the actions for the region that will help to 
achieve national commitments as well as setting targets specifically for the region. Those most 
relevant to district cooling include the Low Carbon Society Blueprint for Iskandar Malaysia 2025 and 
the Iskandar Malaysia Renewable Energy and Energy Efficiency Blueprint. There are others, including 
the Smart City Framework. 

Low Carbon Society Blueprint for Iskandar Malaysia 2025  

The Low Carbon Society Blueprint for Iskandar Malaysia 2025 provides the policy link between the 
country’s global and national climate change commitment and the regional and local development 
plans and policies in place to implement those commitments. It sets a target of 40% reduction in its 
carbon emissions intensity relative to GDP by 2025, based on 2005 levels, and recommends 283 
strategic policies towards achieving this target. Within the action related to green energy systems and 
renewable energy is a commitment to starting pilot projects for district cooling. 

Iskandar Malaysia Renewable Energy and Energy Efficiency Blueprint 

The Iskandar Malaysia Renewable Energy and Energy Efficiency Blueprint provides a roadmap related 
to policy guidance, planning design and guidelines for renewable energy and energy efficiency, in line 
with the Low Carbon Society Blueprint. It includes five strategic thrusts: 

1. Strengthening the institutional and regulatory framework. 

2. Promotion and public awareness programmes. 

3. Intensify human capital development in renewable energy, energy efficiency and 
green technology. 

4. Intensify renewable energy, energy efficiency and green technology research and 
innovation. 

5. Provide conducive environment for renewable energy, energy efficiency and green 
technology development.  

Many measures mention reduction of cooling load, but there is little addressing increasing the 
penetration of district cooling technologies. 

In summary, district cooling is being promoted at regional level but could be further embed into 
policies to fully support it or even mandate its development.  
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Barriers and solutions 
Building on the overview of the national, state and regional level policy and regulatory context, some 
of challenges facing the development and implementation of district cooling in Malaysia and Iskandar 
specifically can be identified. Additionally in March 2019, we consulted with key stakeholders at a 
workshop in Iskandar to help to identify barriers and gather stakeholder feedback. The following 
barriers, which can be broadly categorised as policy, capacity or financial, are a result of that discussion 
and are the focus of this section. Many of these barriers are common internationally, and therefore 
examples exist of ways of addressing them. These examples may provide some inspiration for future 
developments to drive forward district cooling in Malaysia. 

Table 8. Summary of existing approaches to overcoming barriers 

BARRIER SOLUTION EXAMPLE APPROACH 

POLICY Comprehensive regulatory 
framework 

Singapore – District Cooling Act 

Industry standards UK – Heat networks Code of Practice 

UK – Heat Trust 

Connection policies 
encouraging/requiring connection 

Dubai – Connection policy 

Green building policies 

Support for developers Scotland - Energy Master planning  

UK - Guidance for developers and building 
owners  

CAPACITY Education and training UK – Chartered Institution of Building 
Services Engineers (CIBSE) 

Demonstration projects Amsterdam – Smart City initiative  

Standard project development 
processes 

Dedicated coordination / support 
body 

UK – Heat Network Development Unit – 
Project development support body 

FINANCING Policy certainty Singapore – District Cooling Act  

Dubai – Connection policy 

Scotland – District heating loans 
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Knowledge building UK – Chartered Institution of Building 
Services Engineers (CIBSE) 

International funds Port Louis, Mauritius 

Project development support UK – Heat Network Development Unit – 
Project development support body 

 

Local authority involvement  

 

 

Ashan, China - Public-private joint venture 

Cybejaya, Malaysia - Private sector 
concession 

London, UK - Wholly public sector 
development 

Policy barriers 

As identified in the overview of the current policy and regulatory framework in Malaysia and the 
region of Iskandar, there are a lack of policies dedicated or directly related to district energy. While 
existing policies, such as the National Green Technology policy and the Low Carbon Society Blueprint 
for Iskandar Malaysia, express support for driving forward policies that would support district energy 
projects and uptake of the technology, there is no policy directly driving this. There are also several 
specific initiatives where district energy is relevant, such as the Green Building Initiative (GBI), which 
do not mention district cooling. There is the perception that this lack of recognition of district cooling 
in policies is because it is not defined or considered a priority policy area at the national level. A 
strategic direction set at national level can help to drive policies at local level, both in terms of 
implementation and inspiring action. 

In terms of specific policy areas, the workshop with regional stakeholders, identified the following 
gaps: 

• Lack of guidelines or standards for development, approval, construction and monitoring of 
district energy projects.  

• Lack of initiatives or policies that encourage or require new developments to implement 
district cooling, including zoning.  

• Lack of initiatives or policies to motivate the developers to consider connection to or 
investment in district cooling. 

Many of these issues touch on urban development and planning topics, this is a particularly difficult 
area in terms of governance. For example, urban development in Malaysia is governed by the Federal 
Department of Town and County Planning, however the urban planning actions are implemented 
sectorally.  
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Policy solutions 

Overcoming policy barriers requires solutions at the national, regional and local levels. The following 
sets out some solutions to the barriers identified above. Solutions at the national level have an 
important role in setting a strategic direction and providing the overarching impetus needed to 
overcome key barriers.  

Overarching regulation 

At national level, developing a comprehensive regulatory framework for district energy in Malaysia 
should be a priority. In the development of such a framework, consulting with stakeholders including 
industry and consumers is essential. Within this it should deliver consumer and operator protection, 
fair and transparent tariffs, licensing of operators, and technical standards, while ensuring innovation 
and development is supported and encouraged. It is also key that a specific central body is given the 
power to provide a facilitator/coordination role to oversee and enable implementation. This would 
include providing technical assistance and training programs, and playing a facilitator role between 
technical providers and financiers. This would also be important to ensuring that national regulation 
flows down to regional and local levels.  

Having clear governance around a topic can help to overcome some of the barriers related to not 
having dedicated policies and clear procedures, and also support with building capacity. As mentioned 
below, in the UK the Heat Network Development Unit (HNDU), which sits within the UK Department 
of Business, Energy and Industrial Strategy (BEIS) has an active role in driving forward district energy. 
A body such as this can have a role in regulation and promotion of district energy, and also play a 
central role in bringing together stakeholder such as technology providers and financiers to support 
the development of projects. 

Policy barriers are closely linked to capacity barriers, there may be lack of engagement and willingness 
of national and local government ministers and officials to developing policies focused on district 
energy due to lack of awareness of the benefits it could deliver. Therefore, communication, promotion 
and demonstration are also important solutions to drive forward district energy policy. This is further 
set out in the following sections on capacity barriers and solutions.  

Approaches developed in other regions and countries, such as Singapore, China, Dubai and across 
Europe, can provide inspiration and experience to build on. It includes several areas that would need 
to be addressed by national legislation in Malaysia, such as requirements, responsibilities and pricing.  
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Box 3. Singapore - District Cooling Act 

 

  

In Singapore, a District Cooling Act was developed in 2002.  

The District Cooling Act sets obligations on the district cooling service provider to: 

• Be licenced 

• Be responsible for planning, designing, constructing, installing, testing, commissioning, 
operating and maintaining 

• Be responsible for notifying customers of interruptions and changes 

• Provide supply in accordance with supply agreement 

• Do their best to accommodate increases in capacity (up to 10%) 

• Pay a rebate if the hourly average supply temperature exceeds 6.5°C 

• Report on management, asset management, price comparison with the conventional systems, 
financial matters and accounts 

• Meter systems and test meters every 5 years 

It also sets obligations on developers or owners of a building connected to the district cooling network 
to: 

• Not use or disconnect independent chillers 

• Notify of any increase in capacity (up to 10%) 

• Pay a surcharge if monthly average return is below 14°C 

• Provide space and facility for the operation of the district cooling system. 

The Act also includes pricing provisions which mean that the cost can be no higher than the equivalent 
costs of chilled water production and that connection costs must be met by the customer. Tariffs are 
also regulated by Energy Market Authority. 
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Industry standards 

Experience can be drawn from industry standards that have been developed to set minimum 
standards for specifiers and developers of district energy networks. Examples include the CIBSE Heat 
Networks Code of Practice in the UK (CP1) and UK Heat Trust voluntary quality standard. 

 Box 4. UK CIBSE Heat Networks Code of Practice 

The UK Chartered Institution of Building Services Engineers (CIBSE)’s Heat Networks Code of Practice 
in the UK (CP1)8 aims to raise standards across the district energy supply chain. It sets minimum 
standards and recommends best practice approaches for specifiers and developers of heat networks. 
CIBSE also recommends that the Code should be included in the tendering/contracting process to 
specify minimum requirements for a project and provide assurance to customers and property 
purchasers that the heat network scheme has followed a set of design, installation and commissioning 
standards.  

The Code covers all stages of the development cycle of a project from feasibility through design, 
construction, commissioning and operation. The core of the Code is structured following the typical 
sequence of a project from initial brief and feasibility through to operation and maintenance. The 
Code can be used either for the entire project or for a particular stage, but it is considered the greatest 
value when it is followed for all stages. For each project stage, several objectives are set, and for each 
objective, several minimum requirements are defined to achieve the objectives. All these 
requirements need to be met for a project to comply with the Code.  

Box 5. UK Heat Trust 

The Heat Trust9 has been developed in the UK as a voluntary quality standard to ensure quality and 
high levels of customer service from district energy suppliers. It was developed by industry, but is 
increasingly referred to in national building regulations and planning guidance, and regional and local 
plans. In addition, recently the UK Energy Minister wrote an open letter encouraging all heat network 
operators to join the voluntary Heat Trust scheme, in order to raise consumer protection standards 
ahead of legislation being introduced10. 

  

 
8 CIBSE, CP1: Heat Networks: Code of Practice for The UK https://www.cibse.org/knowledge/knowledge-
items/detail?id=a0q200000090MYHAA2 
9 Heat Trust http://www.heattrust.org/ 
10 BEIS Open letter to heat network operators about consumer protection standards April 2019 
https://www.gov.uk/government/publications/open-letter-to-heat-network-operators-about-
consumer-protection-standards 
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Connection policies encouraging/requiring connection 

Mandatory connection policies often used to enforce connection to district energy schemes. These 
policies typically target new developments but can also target commercial and public buildings (e.g. 
Ludz in Poland; Amsterdam in the Netherlands) or designating district energy high priority and 
opportunity zones (e.g. Vancouver’s Neighbourhood Energy Strategy, Hong Kong’s district cooling 
zones, Singapore’s district cooling zone in Marina Bay).  

Box 6. Dubai Connection policy 

In Dubai, as well as having a target to use district cooling in all new developments by 2030, all public 
sector buildings and all new developments are required to connect to the district cooling system. This 
had also been recently accompanied by greater regulation. The market is regulated by Regulatory & 
Supervisory Bureau for electricity and water in Dubai (RSB) in terms of licensing district cooling 
providers, billing, disputes, etc.11 

Existing initiatives covering topics such as energy, energy efficiency, renewable energy, urban 
development and planning policies, plans and standards, should include district energy provisions. For 
example, the Green Building Index (GBI) is Malaysia's industry recognised green rating tool for 
buildings to promote sustainability in the built environment and raise awareness among developers, 
architects, engineers, planners, designers, contractors and the public, but makes no reference to 
district energy. Recognising district cooling within the GBI would give it wider recognition and promote 
district cooling within the building industry.  

Support for developers 

A lack of a policy vision for district energy can hinder the development of district energy projects as 
investors and private developers do not have confidence in the long-term investment opportunity. At 
a local level, master planning can help to overcome this since it can be used to specify zoning where 
district energy projects could be developed and provide a vision to lead the private sector. Energy 
master planning goes beyond just district energy and is best used to identify opportunities to connect 
sources of energy resources (including heat and cooling) with sources of demand in the most cost 
effective, sustainable, and low carbon manner. This can be developed strategically at regional, city or 
at a local level to set out a vision for the future energy system and identify cluster opportunities that 
can be developed collectively and/or individually. Without the energy master planning process in 
place, there is risk of having a piecemeal, reactive approach. The energy masterplan should include 
spatial maps that allow area planners and project developers to identify energy opportunities at the 
earliest possible stage and can assist the commissioning of projects in consideration of the wider 
energy context. Energy Masterplans can help raise wider organisation awareness and political support, 
as well as providing evidence of the benefits of district energy. There is existing guidance that clearly 
sets out the process.  

Section 2 of this report sets out a high-level assessment of potential for district cooling and would 
form a good first step for master planning.  

 
11 Utilities Middle East, District Cooling in Dubai to Be Regulated for Disputes, 2018 https://www.utilities-
me.com/news/12193-district-cooling-in-dubai-to-be-regulated-for-disputes   
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Box 7. Scotland - Guidance for master planning 

The Scottish Enterprise published a guide setting out the critical key stages and components of an 
energy masterplan and the benefits of developing energy efficient systems and decentralised energy 
systems. 12 

In addition, Scotland’s Heat Map was formally launched by the Scottish Government in early 2014, 
and has been rolled out to every Scottish local authority. The data sets and heat map are used to 
support local energy planning activity. Heat maps data sets are continually updated and provide a 
starting template or toolkit with which to undertake low carbon energy master planning on a zonal 
basis. 

Guidance for developers and building owners on connecting to district energy can encourage and 
support wider take up of district energy. Such guidance can explain how heat networks work and their 
benefits to building owners and developers, as well provide more technical information about 
planning for future connection into the proposed heat network, heat network design and other 
considerations such as space for operation.   

 
12 Scottish Enterprise, 2015, A guide to energy masterplanning 
http://www.districtheatingscotland.com/sites/default/files/A%20Guide%20to%20Energy%20Masterplanning%
202015.pdf  
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Box 8. UK Guidance for developers 

In the UK, guidance has been developed by the several cities, including Bristol13 and the London 
Borough of Islington14. This guidance is used to support planning policies, where developments are 
permitted on the basis of following the specifications in the guidance.  

The guidance for the London Borough of Islington has 3 parts for different audiences, as shown in 
Figure 8 (note, Bunhill Heat and Power is a specific heat network within Islington).  

 

Figure 8 Structure of guidance provided by London Borough of Islington 

Part 1 provides guidance on how new developments and existing buildings in Islington should be 
designed, built and operated to expand and enhance heat networks. Elements of the guide also 
address designers of building-scale communal heating systems to help improve system efficiencies.  

The guidelines are regularly reviewed and updated as technologies, policies and practices advance.  

The central purpose of this guide is to ensure that buildings connecting to Islington’s district heating 
schemes are compatible with the heat network in their design and operation. The guide also aims to 
ensure that connections to heat networks are carried out in accordance with best practice to achieve 
efficient low carbon systems, reduce operating costs, reduce greenhouse gas emissions, improve 
security of energy supply, reduce dependence on fossil fuel imports and offer a cost-effective and 
affordable source of heat. 

The guide is intended for a wide range of audiences seeking information on connecting to heat 
networks in Islington, including planning officers, developers (and their clients), building owners and 
operators, M&E engineers involved in designing and implementing heat networks, heat consumers, 
householders and any other interested stakeholders. 

 
13 Energy Service Bristol, Connecting to the Bristol Heat Network, 2018 
https://www.energyservicebristol.co.uk/wp-content/pdf/Heat_Network_Developer_Pack_Part1_Aug18.pdf 
14 Islington Council, Guidelines for connecting to heat networks, 2019 
https://www.islington.gov.uk/business/energy-services/decentralised-energy   
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Capacity barriers 

Capacity barriers include those related to lack of awareness, knowledge, skills and training. In general 
across Malaysia, there is considered to be limited awareness of district cooling technology, and its 
benefits. This limits overall market demand for district cooling. Insufficient expertise of district cooling 
across financing institutions, Local Authorities, property developers, property buyers and leasers 
results in challenges around lack of trust in the technology and higher perceived risk of district cooling 
projects. 

Local authorities often lack district cooling experience and expertise to support projects across their 
lifecycle, from concept to construction. There are several stages to a district cooling project. The UK 
government have defined the route to the implementation of district energy projects as including 
mapping, master planning, feasibility studies, business case development, commercialisation, 
construction and operation, each requiring specialist and technical knowledge and expertise. This is 
summarised in Figure 9, and it should be noted that this is one possible route that has proven useful 
in the UK. 

District cooling projects are long-term infrastructure projects, which typically have a high upfront 
capital cost and long returns, meaning they need to attract the right category of financier. Financing 
institutions, particularly those that are local, may not have a strong understanding of district cooling 
projects, leading to a perceived high risk and reluctance to provide the finance required to scale up 
district cooling infrastructure. In addition, financing institutions want to see evidence of investment 
scale, brought about through a robust pipeline of projects. There is some concern that the lack of a 
strong pipeline limits the potential for institutional finance to access the district cooling market in 
Malaysia, which in turn limits the potential for scale up.  

There is currently considered to be a lack of training and education related to district cooling in 
Malaysia. Building this expertise directly relates to many of the targets and aspirations in Malaysia as 
a whole in terms of establishing itself as a Green Technology Hub and in the Iskandar region by 
intensifying human capital development green technology. 

In general, there is also a lack of awareness of district cooling amongst the public. This makes 
consumers less keen on their homes being connected to such systems, limiting market demand, as 
well as lack of pressure on public authorities to develop such projects as they may not be considered 
“vote winners”. There is a need to demonstrate the technology to prove its effectiveness and most 
importantly demonstrate the benefits it can deliver to the public. 

Capacity solutions 

Education and training programmes  

Education and training programmes should be developed including specific programmes related to 
district cooling, and also the integration of modules on district energy into existing courses. New 
technical training programmes should build on existing technical programmes and utilise existing 
providers of such programmes. Existing engineering and technical training providers in Malaysia, such 
as Universiti Teknologi Malaysia or GreenTec Malaysia, could build district cooling related into their 
programmes. This could also be associated with creating a coordinating body in which capacity could 
be built and then also provide training to others.   
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Box 9. UK Chartered Institution of Building Services Engineers (CIBSE) 

In the UK Chartered Institution of Building Services Engineers (CIBSE) promotes and supports building 
services engineers by providing and accrediting courses. It also publishes Guidance and Codes and 
provides training on technical topics and sets the criteria for best practice in the profession. In relation 
to district energy, CIBSE have established a range of training courses on heat networks for those 
involved in procuring or working on heat network projects and those wanting to become “CIBSE 
certified Heat Networks Consultants”. These trainings are based on the CIBSE Heat Networks Code of 
Practice, more detail on this code is provided in the Policy solution section.  

Demonstration projects 

Pilots and demonstration-scale district cooling projects can play an important role in showing the 
potential of district cooling technology and proving the benefits that can be delivered. The existing 
experience with district cooling in Malaysia could provide many examples to demonstrate best 
practice and the variety of technologies, business models and customers involved in district cooling 
projects. Pilots can be used to facilitate market development, raise awareness amongst potential 
investors and accelerate private sector engagement. Pilots are an opportunity to promote the 
technology to the media, NGOs and the public, building confidence of all stakeholders, as well as 
addressing specific concerns of specific stakeholders. This can include improving the estimations of 
costs and benefits and reducing the risk perceived by financial institutions. Such projects also have the 
potential to explore complicated issues, such as the integration of district cooling connections with 
existing developments, exploring how this can be achieved. There is good potential to do this where 
new developments are planned, and a district cooling system can be built into the design and 
construction. Pilots must be well documented to ensure the lesson learnt are captured and promoted.  

Box 10. Amsterdam Smart City 

The “Amsterdam Smart City” (ASC) initiative that brings together diverse stakeholders to pilot local 
projects and policies focused on the energy transition. The initiative involves more than 70 partners – 
including local companies, housing corporations and residents – in a variety of pilot projects, including 
district energy. The most effective initiatives are implemented on a larger scale, including the district 
energy project, which included cooperation among various industrial partners on the use of excess 
waste heat from data centres. All the acquired knowledge and experience is shared via the ASC 
platform, helping to accelerate the city’s climate and energy programmes.15 

Standardised project development processes 

Developing and defining a standardized project development process following standard project 
development stages, such as those shown by Figure 9, with supporting guidance on best practice can 
support the development of capacity and provide a clear and guided route for projects. Such a process 
enables the development of a robust pipeline of technically and commercially optimised projects 
accompanied by robust business cases. This includes developing an understanding of the potential 
costs of developing a district energy system, identifying and mitigating risks, identifying potential 
revenue streams, understanding legal and contractual aspects of developing a district energy system, 
and presenting projects to wider investors16. This can also make the process clearer to industry and 

 
15 UN Environment, District energy in cities, 2017. 
16 UK Government, Heat networks: guidance for developers and the supply chain, 2019 
https://www.gov.uk/government/collections/heat-networks-guidance-for-developers-and-the-supply-chain 
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help to establish a pipeline of projects under development showing the trajectory for the industry 
over time.  

 

Figure 9. District energy project stages as defined by the UK Government 

Dedicated centralized support body 

To support the development of the district cooling market, it can be useful to have a specific body 
taking an active leadership role in the promotion and development of district cooling. This would likely 
best operate at a national level, since this would give it sufficient reach and a role to driving forward 
much needed national policies and programmes. It was suggested at the workshop in March 2019 that 
an organization such as SEDA could be well placed to take on this role. However, further understanding 
of SEDA’s expertise would be needed to ensure they have or could attract staff with the necessary 
district cooling expertise. Such a body would have the key role in establishing demonstration projects 
and setting up and facilitating multi-stakeholder coordination groups. These groups could include local 
authorities, developers, utilities, building associations and financial institutions, with the aim of easing 
the planning processes and providing a consultation platform for new policies, plans and financing 
instruments designed to support district cooling. Cities and regions such as Iskandar and Kuala Lumpur 
could play a promotion role on a regional/city scale. 

Box 11. UK National Heat Network Delivery Unit 

In the UK, a National Heat Network Delivery Unit (HNDU) was established in 2013, recognising the key 
role that local authorities must play in making district energy projects succeed, and particularly in the 
earlier development stages. HNDU has since awarded over £19 million of funding to local authorities, 
supporting the development of over 200 unique projects across 140 local authorities. HNDU has 
played a critical role in standardising the heat network development process in the UK, working with 
local authorities to standardise consultancy specifications and review deliverables provided by 
technical, financial and legal advisors to ensure a consistent level of quality. In addition, HNDU have 
commissioned a suite of guidance documents that provide best practice guidance to heat network 
developers, and those involved in the heat network supply chain including technical, financial and 
legal advisers.  
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Financial barriers 

The financing barriers facing district cooling projects often stem from capacity barriers, such as those 
surrounding lack of understanding of such projects and the risks perceived due to this lack of 
experience. District cooling projects often have long returns and require high initial investments, 
which financing institutions may be wary of. Lack of interest and understanding from institutional 
investors often means that the cost of capital is high. Other hurdles such as heightened perceived risks 
increase the costs of capital and investment.  

Also since the district cooling market is still developing Malaysia, the district cooling projects being 
developed are often not of sufficient scale to be of interest to financing institutions which are looking 
for large projects with large returns. The absence of local planning policies that support and encourage 
district cooling mean the connections are not guaranteed, and therefore puts upfront capital 
investment at risk. 

There are also specific financing barriers, such lack of proven business models, financing approaches, 
and funding resources. Lack of funding can impact all elements of the project development process, 
from lack of support for the costs of upfront project development and exploratory studies, to capital 
support for commercialisation and construction phases. In Malaysia there are no national incentives 
that provide financial support to district cooling.  

Financial solutions 

There is a need to engage the finance and investor market sector in Malaysia to broaden and build 
experience within financing institutions on financing district cooling projects. The public sector also 
plays a key role as an enable or direct investor into district cooling projects. This can help to de-risk 
investments and pave the way for strategic networks that deliver a wider range of benefits and bring 
a lower cost of capital to projects. 

Policy certainty 

For district energy projects, capital investment is often needed prior to the connection of customer 
buildings; thus, the greatest risk in system deployment is load uncertainty. To provide investor security 
and alleviate financial risks, local governments can use land-use and connection policies (e.g., Ludz, 
Poland; Amsterdam) or designate district energy high priority and opportunity zones (e.g., 
Vancouver’s Neighbourhood Energy Strategy, Hong Kong’s district cooling zones, Singapore’s district 
cooling zone in Marina Bay), whilst incentivizing customers to switch to district energy. To reduce risk 
and project cost, smaller systems can be interconnected over time as a citywide system, as exemplified 
in Copenhagen. Specific suggestions on connection policies are included earlier in this chapter.  

It should also be noted that lenders want clarity on any proposed regulatory framework since they are 
likely to feel exposed if a framework is promised but there is little detail on what it will look like. This 
can inhibit investment until such time as the authorities develop the regulation or at least start to 
outline how it is proposed to work. Therefore, any commitments to developing policy related to 
district cooling should be well explained, and consulted upon, with a clear timetable for development 
and implementation. 
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Supporting policy with financial support can also help to support the implementation of policies as 
well as build up a market. Measures such as soft loans17, guarantees or grants, or pre-construction 
offtake contracts from national and/or local government can also help support in the short to medium-
term. Furthermore, high project development costs can stifle development in new markets and may 
require grants, provision of technical expertise or innovative financing mechanisms such as a revolving 
fund. 

Box 12. Scotland – District heating loans 

The Scottish Government’s district heating loan fund provides low interest unsecured loans up to 
£1million with repayment terms of either 10 or 15 years. Loans for larger projects above £500,000 are 
considered on a case-by-case basis and loans of over £1million are likely to involve co-investment with 
a potential range of funding partners. A typical interest rate of 3.5% applies for low-risk projects 
(depending upon credit status). The scheme is open to local authorities, registered social landlords, 
small and medium sized enterprises and energy services companies with less than 250 employees. 

Since 2011, more than £15million has been lent to 50 different projects across Scotland. These 
projects have generated benefits such as providing affordable warmth to householders, creating local 
employment, reducing costs for businesses and reducing greenhouse gas emissions. 

Knowledge building 

Lenders are generally risk-averse when it comes to investing in projects with new technology or a 
technology about which they have little knowledge or experience. Where the commercial viability of 
modern district energy has not been proven, rates on debt can be prohibitively high, reducing the 
viability of projects. Lenders want to see evidence of projects operating successfully before providing 
finance. Therefore, it is important to promote existing projects and develop pilots and demonstration 
projects to demonstrate the technological viability and the applicability of financing and business 
models considered new or different. The education of the financial sector and lending community via 
seminars, publications, site visits, etc. can also help to build awareness and knowledge. 

This is related to the overall need to build capacity within the sector and develop training and 
education programmes. Lenders are also likely to be more comfortable where those constructing and 
operating have the defined experience and skills. 

International funds  

International funders or development banks can also provide a source of funding. This can be used to 
build capacity and develop projects which will set the ground for future developments.   

 
17 UN Environment, District energy in cities, 2017 https://urban-leds.org/wp-
content/uploads/2019/resources/guidance_and_tools/District_Energy/District%20energy%20in%20cities%20-
%20key%20findings%20-%20summary.pdf 
17 Energy Saving Trust, District Heating Loan, 2019 https://www.energysavingtrust.org.uk/scotland/grants-
loans/district-heating-loan 



 

 | 36 

Box 13. Port Louis, Mauritius 

In Port Louis, a district cooling project is being developed by a local company at an estimated cost of 
US$130 million and will be financed mainly through private funding from local banks and international 
financial institutions. The government of Mauritius is promoting the scheme to attract concessional 
finance from development banks. The African Development Bank’s Sustainable Energy Fund for Africa 
(SEFA) has provided a project preparation grant of US$1 million to finance the initial development 
stage of the SWAC system in Port Louis.18 

Project development support  

Project development support, such as that provided by HNDU in the UK (see box 11) can be one 
mechanism through which to overcome financing barriers and build investor confidence. There is 
considerable guidance, publicly available through the HNDU website19. HNDU also soft market tests 
projects with potential investors to get an understanding of the level of interest, provides investors 
with an understanding of the investment pipeline and connects project sponsors with potential 
investors20.   

There is also national funding for all stages of project development from initial feasibility studies to 
take the first step towards establishing potential viable projects, through to business case 
development and commercialisation. This project development funding helps to derisk the upfront 
development stages of the project and helps to build and demonstrate robust pipeline of investment 
opportunities.  

Local authority involvement 

Lenders also want to feel comfortable that a project will generate sufficiently cash flow to comfortably 
cover interest and debt repayment over the life of the loan. The best way to ensure this is to sign up 
creditworthy customers to long-term (i.e. at least beyond the life of the loan) offtake agreements with 
take-or-pay obligations for all, or a significant portion of the volume. Therefore, local authorities or 
large private credit-worthy offtakers being key customers, or potentially even investors, is often key 
to getting projects financed. Customers also need a reasonable credit quality to satisfy lenders. Local 
authorities as customers a likely to be viewed favourably by lenders. 

A strong financial presence by the local authority also enables focus and outcomes to be directed 
towards achieving social and economic benefits, although such benefits can also be achieved with 
private sector development. The following are examples with varying roles for the local authority.   

 
18 UN Environment, District energy in cities, 2017. 
19 UK Government, Heat Networks Delivery Unit, 2019 https://www.gov.uk/guidance/heat-networks-
delivery-unit 
20 UK Government, Investing in heat networks, 2019 https://www.gov.uk/guidance/heat-networks-
overview#investing-in-heat-networks 
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Box 14. Anshan, China - Public-private joint venture. 

As a joint venture between local public utilities and a private sector firm, the city of Anshan is 
developing a district heating system, including the use of 1GW of waste heat recovery from a steel 
plant, local geothermal sources and CHP plants. A payback period of three years highlights the 
significant financial benefits that this project will bring to the city. Socio-economic benefits include the 
equivalent of US$14 million in annual savings through the reduced consumption of 173,000 tons of 
coal; 2 million tons annual reductions of CO2 emissions, improvement of local air quality and improved 
heating standards through provision of reliable heat. The presence of the private sector has been key 
in developing this project and securing the necessary investment of US$64 million. 21 

Box 15. Cyberjaya, Malaysia - private sector concession 

A 30-year concession contract was developed by the local authority and delivered by Pendinginan 
Megajana Sdn Bhd, a local energy services company (ESCO). Cofely, an international ESCO that works 
on district energy solutions, has now acquired a 49% stake in Pendinginan Megajana Sdn Bhd, bringing 
finance as well as more operational experience to the company. The project cost approximately US$50 
million, with an 11.7% internal rate of return over 30 years with a payback period of 8 years. The 
combination of larger chillers and thermal storage has led to annual cost savings of 39% compared to 
business-as-usual and has reduced the city’s peak electricity load by 3 MW, helping to tackle the 
growing air conditioning demand in Malaysia (equal to 30% to 50% of buildings’ electricity demand).22 

Box 16. Bunhill Heat and Power, London, U.K - Wholly public sector 

development 

At the first stage of development, Islington Borough Council considered connecting to a local private 
heat network but found that the heat tariff would be too high to meet their objectives for providing 
affordable warmth. Instead they decided to develop the project a wholly public sector CHP district 
heat network. Revenues from power sales from the CHP plant allow the council to reduce heat tariffs, 
with the heat tariff 56% less than with a private network. By pursuing in-house development, the 
Council also now has the expertise to extend the project, incorporating local waste heat from the 
London Underground and expanding the number of connections. The project has been funded by the 
local council, a local government grant (US$4.35 million) and a European Union grant (US$1.6 million 
via the EU funded project Celsius).23 

 	

 
21 UN Environment, Business Models for District Energy 
http://www.districtenergyinitiative.org/sites/default/files/report_pdf/03%20District%20Energy%20Chapter%2
03_print.pdf 
22 UN Environment, Business Models for District Energy 
http://www.districtenergyinitiative.org/sites/default/files/report_pdf/03%20District%20Energy%20Chapter%2
03_print.pdf 
23 UN Environment, Business Models for District Energy 
http://www.districtenergyinitiative.org/sites/default/files/report_pdf/03%20District%20Energy%20Chapter%2
03_print.pdf 
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National recommendations 
In terms of overcoming capacity, financing and policy barriers, national policy can play a significant 
role in encouraging, supporting, or even mandating the development of district cooling. It can focus 
district energy development are in the right places, ensure they meet minimum standards and provide 
investors with conference in the technology and its viability and future. National policy and regulatory 
approaches also encourage the development of local level support mechanisms, such as local planning 
in supporting district cooling projects 

The following recommendations focus on actions that could be taken at national level: 

• Establish national district cooling policies – There is a need for a clear high-level commitment 
to district cooling at a national level. Following the example of Singapore and its District 
Cooling Act, a comprehensive regulatory framework should deliver consumer and operator 
protection, fair and transparent tariffs, licensing of operators, and technical standards, while 
ensuring innovation and development is supported and encouraged. Setting these at national 
level, means they should flow down to regions and cities.  

• Create a centralised coordination body – There is a need for clear governance around district 
cooling. A coordination body would play a vital role in providing technical assistance and 
training, as well as supporting the development of projects. Such coordination is best placed 
at a national level, where it can provide a standard that will be applied across the country. 
SEDA or the Energy Commission could be well placed to play a facilitator role between 
technical providers and financiers.  

• Developing standardised process – Similar to the project development process established in 
the UK for heat networks, developing and defining a standardized project development 
process following standard project development stages with supporting guidance on best 
practice can support the development of capacity and provide a clear and guided route for 
projects. This includes developing an understanding of the potential costs of developing a 
district energy project, identifying and mitigating risks, identifying potential revenue streams, 
understanding legal and contractual aspects of developing projects, and presenting projects 
to wider investors. This should sit alongside the dedicated support for developing technically 
and commercially optimized district cooling projects.  

• Developing national district cooling standards – National standards can be used to set 
minimum standards for specifiers and developers of district cooling networks, and therefore 
ensure standards across the industry. Standards can cover all stages of the development of a 
district cooling network from feasibility through design, construction, commissioning and 
operation. The UK standards set through the CIBSE Heat Networks Code of Practice set 
standards following the typical sequence of a project from initial brief and feasibility through 
to operation and maintenance and it is recommended to follow the code for all stages of a 
project.  

• Carry out energy master planning – This can be done at regional, city or local level to help to 
develop a vision of the future of the energy system and specifically to investigate and develop 
the potential for a district cooling network. This should help to guide investors and developers 
to identify opportunities and can assist the commissioning of projects through the 
development of spatial maps identifying where district cooling would be appropriate. It should 
also provide an understanding of where district cooling networks fit within the wider energy 
context.  



 

 | 39 

• Raise awareness of district cooling and provide education and training – One role for a 
coordination body could be to develop training packages aimed at different stakeholders to 
build knowledge and understanding of district cooling. Given the need for national policies 
and frameworks to be established it is important for government officers to have specific 
training to build their understanding of district cooling in general and the project development 
process. Setting specific district cooling policies means developers will need to consider 
district cooling, therefore there is also a need to ensure that developers have access to 
information and training materials to upskill on the development of district cooling projects. 
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2. Assessing	the	potential	for	District	
Cooling	

Introduction 
Building on the policy recommendations discussed, this chapter explores the first steps that can be 
taken to assess the long-term potential for district cooling within a city. Many of these steps could 
form part of energy master planning (EMP) studies focussed on particular geographies. The chapter 
provides an overview of the assessment approach, methodology, and results focusing on two key 
areas in Iskandar Malaysia. While this analysis shows the results for these two focus areas, the 
concepts and processes can be applied to other cities and regions in Malaysia and internationally. 

Geographic focus  
This assessment has focused on two new developments within Iskandar, Malaysia: 

1) The Medini development  

2)  The proposed Integrated Sustainable Living Development (ISL) development24.  

Both developments fall within the city council of Majlis Bandaraya Iskandar Puteri (MBIP) in Johor 
state and are within one of the regional economic priority areas in the Iskandar economic corridor, 
known as flagship development zones (FDZs).  On the next page, Figure 11 shows the FDZs. Medini 
and ISL are located in FDZ B and can be seen in more detail in Figure 12. 

Approach 
The approach taken to assess the potential for district cooling in Medini and ISL differed due to 
different data availability at both sites.  

Medini: The Medini assessment demonstrates key elements to support district cooling within an 
energy masterplan. In particular, mapping cooling demand for existing and planned buildings can form 
an important part of energy master planning. For Medini, the cooling demand for all buildings where 
there was sufficient information was mapped. After identifying areas of high cooling demand, we took 
this process a step further by evaluating the viability of a zone D district cooling system at a high level. 
Where the deep assessment shows a viable system, a more detailed techno-economic feasibility study 
should follow. For Medini, we undertook a pre-feasibility study in zone B, the results of which are 
recorded in a separate report.   

Figure 10. Medini 
district cooling 

assessment approach 

ISL: Because ISL is in an earlier phase of development than Medini, much less information was 
available about the development. As such, a very high-level mapping exercise was undertaken for the 
area. As such, the Medini approach is a better example for other cities and regions.  

 
24 At the time of writing, ISL is in the process of applying for planning permission. 

Cooling 
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Figure 11. Iskandar economic corridor flagship development zones 

Figure 12. Medini and ISL developments in flagship development zone B 
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Medini Mapping 

The objective of mapping cooling demand 

Mapping the cooling, electricity, and heating demand allows planners 
to visualise concentrations of energy demand within their city or 
region. In the case of cooling, these maps can unveil clusters where 
the characteristics indicate a high potential for district cooling. 
Additionally, when mapped alongside sources of waste heat or free 
cooling, the resulting maps can bring to light opportunities to produce 
cooling from natural resources that may otherwise be neglected.  
Mapping can be a crucial step to uncover these opportunities because the 
spatial relationship between the sources of cooling demand and supply are 
important indicators of the potential for district energy.  

Methodology and spatial analysis options for mapping 

GIS has been used by numerous researchers and cities to produce energy maps. It is worth noting 
however that mapping has been used much more frequently to understand the potential for district 
heating compared with district cooling. The methodologies used to produce these maps are unpinned 
by the concept of showing the energy demand of each existing and planned building within an agreed 
boundary. Typically, data sources that provide the directly measured energy demand for each building 
are unavailable. As a result, a variety of methodologies have been devised to estimate energy demand. 
These methodologies differ based on the spatial data available. 

On one end of the spectrum are cities that have high resolution spatial information available in the 
form of light detection and ranging (LiDAR) data. Because LiDAR data is three dimensional, a bottom-
up analysis allows spatial analysts to estimate the number of floors of each building and more 
accurately understand the gross floor area of each building, which can be used to calculate cooling 
demand using cooling demand benchmarks for different building types.  

On the other end of the spectrum are cities that have little to no spatial data available. Medini falls 
towards the less information side of this spectrum. 

Data collection 

For Medini buildings, actual energy and cooling consumption information was not available. This does 
not come as a surprise as most buildings are still in planning or under construction. Instead, the IRDA 
helped to provide the following information for 207 of the planned or completed buildings in Medini. 

• Floor area (GFA) 
• Planning status 
• Land use 
• Developer (provided for some buildings) 
• Parcel ID and location 

 

Other information that can contribute to detailed mapping includes:  

• Current and planned energy generation  
• Sources of waste heat 

Figure 13. Illustrative energy maps 
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• Municipal, city or state-owned land 
• Topography 

Energy Demand assessment 

To estimate the cooling demand using the data provided, we applied building energy intensity (BEI) 
benchmarks to the gross floor area (GFA) of each building.  

Energy Demand = Floor area x BEI 

Cooling Demand = Energy Demand x 50%* x Coefficient of performance (COP)** 

*Where 50% of energy demand is assumed to relate to cooling 

**COP was assumed to be 4 

BEI 

The table below shows the BEI used to estimate the energy demand of each building shown in the 
map. The building-use or land classification of the data that has been provided were matched with the 
BEI benchmarks available. The notes column explains the relationship between the BEI shown in the 
table and the BEI figures from the original data set. For more information on benchmarks used see 
Table 9. 

Table 9. BEI assumptions used to estimate cooling demand 

Land classification BEI- kWh/m2/year Notes 
Office 150 Exactly matches the office BEI 

Retail 295 
An average of the BEI for high and low intensity retail 
spaces 

Hotel 245 
An average of the BEI for hotels with three stars and less 
and those with four stars and more. 

Mixed Use 157.74 Averages office, apartment, and retail benchmarks 

Commercial 198 
Takes a weighted average of office (60%), hotel (10%), 
service residence25 (10%), and retail (20%) 

Clinical Hospital 290 Exactly matches the clinical hospital BEI 
Private School 112.5 Assumed BEI that is 75% of an office BEI 
Stratified Housing 33 Exactly matches apartment/ condominium benchmarks 
Bungalow  87 Exactly matches the bungalow BEI 
Semi-Detached 58 Exactly matches the semi-detached BEI 
Terrace Houses 24 Exactly matches the terraced housing BEI 
Club House / Wellness 
Centre 295 BEI is assumed to be the same as a retail space 

Medini Cooling Demand Map 

The results of the cooling demand estimates were mapped and can be seen in Figure 14. Appendix 2 
contains a record of the cooling demand for each building that was assessed. 

 
25 A serviced residence is assumed to have the same BEI as a hotel.  
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Discussion of Cooling Demand Mapping  

The cooling map produced demonstrates that Medini is generally characterised by a high cooling 
demand. The map shows a high level of cooling demand and density in zones A, B, C, and D. Fewer 
buildings were mapped in zones E and F; however these zones are also home to high cooling demand 
buildings. For zone references see Figure 15 below.  

 

 

 

 

 

 

 

 

 

 

 

 

 

When looking at the cooling mapping results, zones A – D each contain clusters of high cooling demand 
that would be interesting to explore for district cooling viability, in this instance Zone D was selected 
as the focus for a deep assessment. The rationale for the selection of Zone D, as opposed to the other 
Zones within Medini is outlined below: 

• Zone D is characterised by high cooling demand density, making it a suitable location for the 
exploration of district cooling potential. 

• Zone D contains a high proportion of buildings that are still in the planning stage of 
development, meaning there is significant opportunity to plan for these buildings to connect 
to a new district cooling system at the point of construction, avoiding the complexities 
associated with the retrofit connection of buildings to district cooling systems post 
construction.  

• Zone D has several sites that have been identified as potential energy centre locations.  

In contrast, for zone C no potential energy centre locations were identified. Three potential energy 
centre locations were identified in zone A however the topography of one location was potentially 
challenging while another housed a basement car park. Additionally, zone A is home to many more 
buildings that have already been constructed and would therefore necessitate a significant number of 
retrofit connections. Zone B was selected as the focus of a separate pre-feasibility study delivered by 
the Carbon Trust, and hence the potential for district cooling here has already been assessed.   

A: Tourism 
and leisure 

B: Town 
Centre 

C: Regional 

transit urban 

development D: Retail and creative 

E: Neighbourhoods 

F: Mixed community 

Figure 15. Medini zones 
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Box 17.  Benefits of Mapping Cooling Demand in Flagship Development Zones 

Flagship development zones (FDZ) are areas in the Iskandar economic corridor that have been 
prioritized for development to achieve the region’s economic aspirations. Within these areas city 
building efforts are planned or underway and represent urban development on a large scale. From a 
district cooling perspective, these developments present an opportunity to integrate district cooling 
systems into new developments from their conception. This would reduce the need for new buildings 
to buy their own cooling equipment and minimize complexity that can arise when retrofitting buildings 
for district cooling. Additionally, if the district cooling system can be built as the city’s infrastructure is 
being developed, it will minimise disruption due to the impact of construction, such as road closures 
associate with the installation of the pipe network. A potential first step to evaluate the 
appropriateness of district cooling in these areas would be to map the cooling demand in the flagship 
development zones.  

A high-level review of the priorities and focus sectors for each flagship development zone suggests 
that Flagships A and B appear to cluster the types of buildings that would be best aligned with district 
cooling. Because of flagship E’s focus on ICT and Hi-tech industries, traditionally high cooling demand 
industries, a cooling demand assessment could be very interesting for this geography. Flagship D’s 
focus on education is interesting because the characteristics of university and school campuses are 
typically very well aligned with district energy. Flagship C’s focus on petroleum, logistics, and cargo 
hub are less intuitively linked with district cooling. Nonetheless, a full cooling demand assessment 
would build an understand of the potential for district cooling. In an area like flagship C, district cooling 
may be able to maximise efficiencies and identify the potential for innovative, low options, for instance 
turning waste heat into cooling.  

 

  

ISL 

ISL 
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Medini Deep Assessment: District Cooling in Zone D 

Objective 

In this chapter we build on the cooling demand mapping by identifying a high cooling demand cluster 
in the city and assessing the techno-economic feasibility of a district cooling system in that location. 
Frequently, high level assessments are the first step to help decision makers decide if it is worth taking 
a project to pre-feasibility stage. During the pre-feasibility stage more detailed information is 
collected, a detailed techno-economic cash flow model is developed, the viability of different energy 
centre locations is considered, and governance and finance options are explored.   

Network Assessed 

Energy Centre Location 

In the case of Medini, the selection of buildings to connect to the district cooling system was 
considered in tandem with the preferred energy centre location. Land availability for an energy centre 
is a significant constraint in Medini, stakeholders repeatedly commented that there was limited space 
and appetite for the siting of energy centre equipment in Medini and significant competition with 
other land uses. The available space for generation equipment on the energy centre sites identified 
was therefore used as a constraint on the network size. It should be noted that this is contrary to the 
usual approach to assess district energy potential, which typically focuses first on understanding the 
energy demand of all potential connections before identifying a suitable site to house the necessary 
generation equipment to connect these buildings.  

 

Figure 16. Medini Pre-feasibility energy centre Locations 
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Location D1 on the energy centre map was selected. D2 was excluded due to its unusual shape and 
D3 because it is less central than D1.  

System attributes  

To determine which buildings would connect to the district cooling system based on a D1 energy 
centre location, we first determined the size of the system that D1 could house. It was assumed that 
the technologies used to generate cooling would be electric chillers coupled with thermal storage, due 
to the tariff structure in Malaysia which makes thermal storage feasible.  

Below we describe the high-level calculations that were used to determine the installed capacity of a 
D1 energy centre. 

B3 total site area x 50%26 = energy centre area 

Energy area – thermal storage area27 = non-thermal store DCEC 

non-thermal store energy centre/ benchmark area per installed capacity = estimated installed 
capacity 

The benchmark area per installed capacity can be seen below in Table 10 (Chen et. al, 2017). 

Table 10. Area required per installed capacity  

System type sqm/RT sqm/MW 
No thermal energy storage (TES) 0.23 65.39664 
TES-10% 0.27 76.76997 
TEST-20% 0.3 85.29997 
TES-30% 0.32 90.98664 

This resulted in an installed electric chiller capacity of approximately 100MW which combined with 
the thermal (cooling) storage estimated, could support a cooling load of approximately 607,529MWh 
per year. Table 11 summarises the system modelled. 

Table 11. Summary of district cooling network characteristics 

Network attributes   

Generation Type Electric Chillers 

Installed Capacity of electric chiller (MW) 100 

Installed Capacity of electric chiller (RT) 28,433 

Assumed Electric Chiller COP 5 

Thermal storage 58,137 m3 

Number of connections 12 

 
26 It was assumed that only 50% of the site would be available to house the DCEC. The remaining area could 
house access road and account area to set the energy centre back from the road.  
27 An area of 1600m2 plus a 10% margin (1760m2) was reserved for thermal storage 
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District Cooling System Connections 

Subsequently, we systematically considered the buildings in proximity to D1. We excluded buildings 
that were furthest from the energy centre and determined which combination of buildings best 
matched the system size capacity. The results of this analysis produced a proposed district cooling 
system that will connect twelve buildings in Medini zone D as seen in Figure 17 below.  

 

Figure 17. Zone D district cooling network 

Customer details 

A summary table with a description of the buildings use, annual cooling demand, business as usual 
and network cooling prices and average cost savings for each building can be seen below. 

Table 12. Building connection details 

ID Customer 
details 

Annual cooling 
demand (kWh 

  BAU Cooling 
price (RM/kWh 

Network Cooling 
price (RM/kWh) 

Average % 
Cooling cost 
savings 

D12 
Commercial 

                     
52,240,984                   0.16                   0.14  10% 

D13 
Commercial 

                  
127,682,873                   0.16                   0.14  10% 

D14 
Commercial 

                     
21,054,130                   0.16                   0.14  10% 
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D15 
Commercial 

                     
15,409,888                   0.16                   0.14  10% 

D16 
Commercial 

                  
123,035,146                   0.16                   0.14  10% 

D20 
Mixed Use 

                     
57,692,075                   0.15                   0.13  10% 

D21 
Mixed Use 

                     
26,772,036                   0.15                   0.13  10% 

D3 
Commercial 

                     
34,046,022                   0.16                   0.14  10% 

D4 
Commercial 

                     
38,412,101                   0.16                   0.14  10% 

D5 
Commercial 

                     
38,941,843                   0.16                   0.14  10% 

D6 
Commercial 

                     
54,351,748                   0.16                   0.14  10% 

D9 
Commercial 

                     
17,074,151                   0.16                   0.14  10% 

Network route and pipework 

The total length of the district cooling network as shown in Figure 17 is 1,461m because the exact 
location of the buildings and their connection points is unknown, the pipework connecting each 
building to the main distribution network was not modelled. Instead, a high capital contingency of 
30% is used to account for this missing information in the financial assessment.  

Financial Assessment 

After defining the network and the required plant and equipment we used a pre-finance cashflow 
model to determine the financial viability of the network.  

Costs and Assumptions 

The key underlying assumptions and resulting costs for the financial assessment can be seen in Table 
13. 

Table 13. Key plant and equipment cost assumptions 

Capital Assumption Cost (RM) 
Inflation Scenario Real n/a 
Electric Chiller  455 RM/kW 45,500,000  
Cooling Tower  140 RM/HRT 3,821,656 
Pump(s) per installed chiller capacity 174 RM/kW 17,381,000 
Heat Interface Unit (HIU)  65,000 RM/ unit 780,000 
Chilled water storage if cost is per RTh 335 RM/RTh 60,961,046 
Other capital equipment (control systems) 82 RM/kW 8,160,000 
Construction 143 RM/kW 14,280,000 
Pipework: 1000mm 13,795 RM/sqm 40,310,844 
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Energy centre building construction 9,418 RM/sqm 65,587,187 
Capital Cost Contingency 30% of capital cost 57,358,364 
Other development Costs 5% of capital cost 9,559,727 
Electricity Grid Connection 2.5% of capital cost 4,779,864 

Income 

Total income modelled in the cash flow model is a result of the cooling paid for by each building 
connected. To estimate this figure, we first estimated what business as usual cooling costs would be 
for each building, then applied a 10% discount to the normal per kWh rate and used this to inform the 
standing and variable rates charged for the network.  

Table 14. Total annual income modelled in the pre-finance cashflow analysis 

Income     

Total Annual Income   RM  84,273,132 

Results 
The results of the pre-finance cashflow modelling indicate that a district cooling system is viable in 
Medini’s zone D. For a twenty-year project, the modelling indicates a simple payback period of three 
years. For a forty-year project, the simple payback period increases to four years. Both a twenty-year 
project and a forty-year project yield a positive NPV for discount factors of 6%, 8%, and 10%. Similarly, 
the IRR of ~18% demonstrates it is worthwhile to explore the potential for district cooling further. 
Additionally, while this high-level assessment indicates that district cooling is likely to be financially 
viable, the technology also produces environmental savings. The environmental savings are produced 
because district cooling can operate more efficiently than if each building were to operate their own 
system. The financial and economic results are summarised below in Table, Figure 18, and Figure 19. 

 

Figure 18. Cumulative discounted cash flow (8% discount rate) 
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Table 15. Summary of financial indicators 

Financial Outputs 20 years   40 years 

NPV @ 6% discount factor 248,112,865 348,485,477 

NPV @ 10% discount factor 607,998,115 1,483,459,353 

IRR 18.18% 17.84% 

Simple Payback (yrs) 3.0 4.0 

 

Figure 19. GHG emissions BAU vs. district cooling using electric chillers 
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ISL District Cooling Assessment 

Data collection 

ISL master planning documents were the only documents available at the time of the study. As such, 
the assessment focused on the information available in these documents. Key information used in the 
analysis includes land use and broad energy demand estimates for different phases of the 
development. More granular information, such as gross floor area for each building, was not available 
at the time of this study. Furthermore, because GIS files were not available to undertake mapping, the 
maps produced in the following section have estimated locations of phases and land use parcels as 
best possible. These maps serve to illustrate spatial relationships as required for this study. However, 
any future use of these maps should acknowledge that the area covered by these features may have 
a small degree of inaccuracy.  

 The planning documents indicate that a district cooling system is already planned to connect to 
buildings in the central business district of the ISL development. Therefore, this study has focused on 
reviewing the information available to evaluate if there are other potential areas that would be 
appropriate for district cooling.   

Energy demand mapping 

Background 

The ISL development is due to be constructed over the course of 2017 to 2042 in five phases. The left 
map in Figure 20 shows the proposed phases of the ISL Development while the right map shows the 
land use proposed.  

Figure 20. Left: the map of the left shows the different phases of construction for ISL. Right: planned land uses for ISL 

 

Additionally, the master planning documents indicate that there is a plan to build a district cooling 
system and connect buildings in the central business district which corresponds to the Phase 4-a in 
Figure 20. The planned district cooling system is proposed to generate cooling using electric chillers 
and a co-generation scheme fuelled by biogas. The objective of this work is to understand if there are 
any other clusters of buildings that could be considered for a district cooling system or that could be 
connected to the planned system. 

Phase 1 

Phase 2
 

Phase 3
 

Phase 4-a
 

Phase 4- b
 

Phase 5
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Cooling Demand 

As previously discussed, data availability constrained the cooling mapping options. While the area of 
the different plots of land is available, the building perimeter, number of floors or gross floor area was 
unknown at the time of the analysis. Because of this, it was not possible to estimate building level 
cooling demand. As such, the data that was available was analysed to determine if it is recommended 
to extend the planned district cooling system or if there are other areas that would be likely to be 
viable for another system. 

As such, cooling demand was estimated based on energy demand estimates by phase. Cooling demand 
energy input is assumed to be 50% of total energy demand. Subsequently a COP of 4 was applied to 
estimate the cooling demand. The results of these estimates can be seen in Figure 21. 

The phase with the highest cooling demand is phase 4 and corresponds with the same area where the 
planned central business district cooling system will serve. 

On a technical note, it is worth mentioning that master planning provides a single energy demand 
estimate for Phases 4-a and 4-b. While these are two separate polygons, the cooling demand 
represents the combined cooling demand of both areas. The data was not available to understand 
what percentage of this figure relates to 4-a vs. 4-b.  

Figure 21. ISL Cooling Demand by phase  

 

Cooling Density 

The feasibility of district energy systems relies not only on achieving a high cooling demand but also 
on cooling demand to be densely concentrated. As such, the area cooling density was calculated to 
try to highlight if any of the phases have a particularly dense concentration of cooling demand.  
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Looking at both the total cooling demand map in Figure 21 and the area cooling demand density in 
Figure 22, we can see that phase 4 has both the highest levels of total cooling demand and area cooling 
demand density.  

Based on these maps, it is possible to predict that areas to the north and south of the central business 
district could also have characteristics that would be well aligned with district cooling.   

Figure 22. ISL area cooling density 

 

Land use characteristics 

Because the available data limits the assessment of cooling demand to the phase level rather than the 
building level, planned land uses were evaluated to refine the above assessment. Commercial 
buildings typically have a demand for space cooling than that of residential buildings, given residential 
buildings do not always implement cooling across the entire building. As such, clusters of commercial 
buildings can signal areas where district cooling may be more viable. Additionally, data centres and 
hospitals are likely to have high and continuous need for space cooling, provide important anchor 
loads. Following this logic, all plots of land with a commercial designation were mapped and can be 
seen in Figure 23. 

The yellow shapes in Figure 23 show commercial buildings in the central business district that are 
assumed to be part of the planned district cooling system. Blue shapes depict other plots of land 
earmarked for commercial development that are outside of the central business district that could 
potentially be connected into a larger district cooling system across the ISL site. 
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Figure 23. ISL central business district (yellow) and commercial buildings (blue) 

 

The map shows a corridor of commercial buildings to the west of the central business district that may 
potentially be worth connecting into the same district cooling system. Similarly, there is another 
cluster of commercial buildings to the Southeast which appear to be close enough in proximity to 
connect to the same district cooling system. There is also a cluster of six buildings to the Northeast 
that could be considered for connection. An important caveat is that the land planning map provided 
in the master planning study that was used to create Figure 23 shows commercial plots ranging from 
main commercial plots to local, neighbourhood, limited, and enterprise commercial plots all in blue 
and shows mixed developments in very similar colours. The map in the master planning was not of 
sufficient granularity to distinguish mixed developments vs. commercial developments. As such, all 
commercial and mixed development land plots are included in Figure 23.  

Energy Supply  

Master planning documents and infrastructure in surrounding areas were evaluated to determine if 
there are any opportunities for synergies with planned or existing infrastructure.   

Figure 24, Figure 25, and Figure 26 show planned sanitation treatment plants, anaerobic digestors to 
produce biogas, an advanced thermal treatment plant, and the location of the planned energy centre 
for the district cooling system that will connect the central business district.  

The biogas from the anaerobic digestors is already planned to be used by co-generation plant that will 
partially run the district cooling supply equipment. The information provided on the sanitation 
treatment plants indicates that the waste heat generated is expected to be limited and is unlikely to 
be a good source for conversion to cooling. Not enough information is available on the advanced 
thermal treatment plant to determine if it is a viable waste heat source.  
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With the information available, the proposed central business district cooling system appears to have 
made use of the viable planned infrastructure. Given the lack of current gas connection, the use of 
biogas from the local anaerobic digestors is an innovative choice.  

Sanitation treatment plants 

Figure 24. ISL Master Planning – Sanitation Treatment Plants 
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Planned locations for district cooling energy centre  

Figure 25. ISL Master planning – district cooling co-generation plant location and energy substation locations 

 

Waste management 

Figure 26. ISL Master Planning – planned anaerobic digestor and advanced thermal treatment facility locations 
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Recommendations 

ISL 

We recommend that ISL contemplate the feasibility of extending the currently planned central 
business district cooling system to closely located commercial buildings in phase 1, 2, and 3. Itis 
important that this is identified in the near-term as it will be relevant to the timing for constructing 
the proposed energy centre, which is due to be built in phase 4. A modular build of the energy centre 
plant could allow non-phase four buildings to connect ahead of the central business district in a cost-
effective way. 

Medini 

The mapping exercised undertaken indicates that Medini has substantial potential for district cooling. 
Multiple zones show potential for district cooling that should be explored, keeping in mind that land 
is at a premium and that energy centre locations are likely to be one of the largest constraints.  

The deep assessment undertaken for zone D indicates that a district cooling system is potentially 
viable in that location. The next step to developing a district cooling system in zone D would be to 
undertake a more detailed techno-economic feasibility study. We recommend that conversations with 
the relevant developers take place before and during such activity to secure the buy-in of all relevant 
parties. Additionally, the developers may be able to provide more detailed information that can be 
used to determine the system’s viability.  

Overall 

Both the ISL and Medini development areas have characteristics that make district cooling a 
potentially viable technology option. It is likely that many of the other flagship development zones 
and other new developments may share many of these characteristics. Master planning studies, 
including demand estimations could be a useful tool to increase the use of district cooling to supply 
more sustainable and lower carbon cooling. If the systems used thermal storage, which is likely given 
the current TNB electricity tariff structure, increased use of district cooling will also decrease stresses 
on the electricity system by shifting demand from peak to off peak hours. It is recommended that 
these areas are included as district cooling zones within local planning policies, as described within 
the policy and regulatory assessment.  
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Appendix 1: Building Energy Intensity (BEI) 
The primary BEI used for this study comes from the Malaysia Green Building Index (GBI) minimum BEI 
requirements for a building to qualify as a green building, in other words the Green Building Entry 
Level BEI (PDR energy statistics, 2018). The figures used differ slightly from those discussed in the 
beginning of this chapter because we required BEI that is specific to different building types and uses.  
A green building BEI was deemed appropriate because Medini encourages smart and green buildings 
for all of its development sites. Additionally, as many of the buildings are new, an assumption of higher 
efficiency is appropriate.  

Table 16. Green Building Index BEI 

Land classification BEI: Conventional Building 
kWh/m2/year 

BEI: Green Building Entry Level 
kWh/m2/year 

Office Building 250 150 
Low intensity Retail 345 240 
High intensity Retail 345 350 
3 Star of lower hotel   200 
4 star or Higher hotel   290 
Clinical Hospital 300 290 
Less Clinical Hospital 300 200 

Residential BEI was not included in the Malaysia GBI BEI data. As a result, we were only able to find 
net floor area (NFA) based benchmarks, rather than gross floor area (GFA) based benchmarks (Green 
Building Index. MS1525). These NFA based benchmarks have been used given the lack of other suitable 
estimates.  

Table 17. Residential BEI (NFA) 

Land classification BEI (NFA) 
kWh/m2/year 

Bungalow 87 
Semi-detached 58 
Terraced housing 24 
Apartment/condominium 33 
Affordable Homes 62 
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Appendix 2: M
edini Cooling Dem

and 
Table 18. M

edini Cooling Dem
and 

Parcel 
ID 

Land U
se 

Developer 
GFA 
sqm

 
Status 

Energy 
Dem

and kW
h 

Cooling 
energy 

input kW
h 

Cooling 
Dem

and kw
h 

Cooling 
Dem

and 
ton hours 

A10 
M

ixed U
se 

 
48324 

In Planning 
7622771.303 

3,430,247  
13,720,988.35  

3,901,496.12  
A11 

M
ixed U

se 
 

67728 
In Planning 

10683559.84 
4,807,602  

19,230,407.71  
5,468,072.65  

A12 
Stratified H

ousing 
 

33591 
In Planning 

1108532.04 
498,839  

1,995,357.67  
567,370.22  

A13 
Stratified H

ousing 
 

39765 
In Planning 

1312245 
590,510  

2,362,041.00  
671,634.84  

A14 
Com

m
ercial 

 
43440 

In Planning 
8601133.86 

3,870,510  
15,482,040.95  

4,402,242.84  
A15 

Com
m

ercial 
Kim

lun 
42652 

In Planning 
8445115.8 

3,800,302  
15,201,208.44  

4,322,389.49  
A16 

Com
m

ercial 
PIV 

43246 
Com

pleted 
8562781.26 

3,853,252  
15,413,006.27  

4,382,613.17  
A17 

Stratified H
ousing 

M
ah Sing 

90083 
Com

pleted 
2972740.98 

1,337,733  
5,350,933.76  

1,521,511.92  
A18 

H
otel 

M
ah Sing 

10877
9 

In Planning 
26650982.4 

11,992,942  
47,971,768.32  

13,640,538.38  

A19 
Com

m
ercial 

D
uta Kosm

o 
12258
0 

In Planning 
24270956.82 

10,921,931  
43,687,722.28  

12,422,390.78  

A1-A2 
Com

m
ercial 

Em
pire 

48648
1 

In Planning 
96323303.34 

43,345,487  
173,381,946.01  

49,300,310.82  

A20 
Com

m
ercial 

D
uta Kosm

o 
45184 

In Planning 
8946580.5 

4,025,961  
16,103,844.90  

4,579,049.76  
A21 

Com
m

ercial 
 

46451 
In Planning 

9197400.96 
4,138,830  

16,555,321.73  
4,707,425.00  

A22 
Com

m
ercial 

PIV 
21785 

Com
pleted 

4313580.48 
1,941,111  

7,764,444.86  
2,207,782.03  

A23 
Com

m
ercial 

 
72136 

In Planning 
14283076.5 

6,427,384  
25,709,537.70  

7,310,381.67  
A24 

M
ixed U

se 
 

39695 
In Planning 

6261599.718 
2,817,720  

11,270,879.49  
3,204,819.62  

A25 
Clinical H

ospital 
G

leanegles 
13203
3 

Com
pleted 

38289570 
17,230,307  

68,921,226.00  
19,597,414.51  

A26 
M

ixed U
se 

Centurion 
12261
7 

In Planning 
19341684.45 

8,703,758  
34,815,032.01  

9,899,484.57  

A27-
A29 

Com
m

ercial 
G

lobal Skyline 
12820
4 

In Planning 
25384477.14 

11,423,015  
45,692,058.85  

12,992,314.11  

A30 
M

ixed U
se 

 
64117 

In Planning 
10113847.13 

4,551,231  
18,204,924.83  

5,176,481.60  
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A31 
Stratified H

ousing 
 

50475 
In Planning 

1665675 
749,554  

2,998,215.00  
852,527.81  

A34 
M

ixed U
se 

 
12024
3 

In Planning 
18967146.59 

8,535,216  
34,140,863.87  

9,707,788.15  

A35-
A36 

Com
m

ercial 
D

istinctive 
A

ce 
85968 

In Planning 
17021741.22 

7,659,784  
30,639,134.20  

8,712,088.39  

A37-
A39 

M
ixed U

se 
D

istinctive A
 

16970
0 

In Planning 
26768572.64 

12,045,858  
48,183,430.76  

13,700,723.56  

A3A-
A3B 

Retail 
M

edini M
all 

32516
0 

Com
pleted 

95922415.35 
43,165,087  

172,660,347.63  
49,095,127.84  

A3C 
H

otel 
ID

R A
sset 

32516 
Com

pleted 
7966434.7 

3,584,896  
14,339,582.46  

4,077,390.34  
A3D 

Com
m

ercial 
Rata Land 

69677 
In Planning 

13796101.44 
6,208,246  

24,832,982.59  
7,061,137.50  

A3E 
Com

m
ercial 

 
46451 

In Planning 
9197400.96 

4,138,830  
16,555,321.73  

4,707,425.00  
A40 

Stratified H
ousing 

G
rand G

lobal 
55437 

U
nder 

Construction 
1829421 

823,239  
3,292,957.80  

936,336.49  

A41 
Stratified H

ousing 
 

75216 
In Planning 

2482133.28 
1,116,960  

4,467,839.90  
1,270,408.49  

A42-1 
Stratified H

ousing 
 

32438 
In Planning 

1070464.23 
481,709  

1,926,835.61  
547,886.31  

A42-2 
Stratified H

ousing 
 

34347 
In Planning 

1133463.21 
510,058  

2,040,233.78  
580,130.53  

A42-3 
Stratified H

ousing 
 

13626 
In Planning 

449673.18 
202,353  

809,411.72  
230,152.28  

A43-1 
Stratified H

ousing 
O

ptim
us 

22183
.02 

In Planning 
732039.66 

329,418  
1,317,671.39  

374,673.43  

A44 
Stratified H

ousing 
 

67338 
In Planning 

2222181.06 
999,981  

3,999,925.91  
1,137,359.43  

A45 
- 

A46 
Stratified H

ousing 
BCB 

19144
8 

U
nder 

Construction 
6317802.15 

2,843,011  
11,372,043.87  

3,233,585.22  

A49-
A52 

Stratified H
ousing 

 
22614
9 

In Planning 
7462938.45 

3,358,322  
13,433,289.21  

3,819,690.28  

A4A 
Com

m
ercial 

D
 Pristine 

53309 
U

nder 
Construction 

10555378.02 
4,749,920  

18,999,680.44  
5,402,466.48  

A4A 
Com

m
ercial 

D
 Pristine 

53309 
In Planning 

10555378.02 
4,749,920  

18,999,680.44  
5,402,466.48  

A4B-
A4C 

Com
m

ercial 
D

 Pristine 
15108
2 

U
nder 

Construction 
29914418.16 

13,461,488  
53,845,952.69  

15,310,834.06  
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A4B-
A4C 

Com
m

ercial 
D

 Pristine 
15108
2 

In Planning 
29914418.16 

13,461,488  
53,845,952.69  

15,310,834.06  

A53 
Stratified H

ousing 
 

55576 
In Planning 

1834008 
825,304  

3,301,214.40  
938,684.22  

A54-
A55 

Stratified H
ousing 

Zhuoyuan 
93766 

In Planning 
3094278 

1,392,425  
5,569,700.40  

1,583,717.15  

A56 
Stratified H

ousing 
Zhuoyuan 

51080 
U

nder 
Construction 

1685640 
758,538  

3,034,152.00  
862,746.32  

A57 
Stratified H

ousing 
1 M

edini 
94361 

Com
pleted 

3113927.19 
1,401,267  

5,605,068.94  
1,593,774.02  

A58 
Stratified H

ousing 
1 M

edini 
83083 

U
nder 

Construction 
2741751.21 

1,233,788  
4,935,152.18  

1,403,286.45  

A59 
Stratified H

ousing 
D

istinctive R 
94761 

U
nder 

Construction 
3127116.3 

1,407,202  
5,628,809.34  

1,600,524.49  

A5A 
M

ixed U
se 

 
15772
5 

In Planning 
24879579.36 

11,195,811  
44,783,242.84  

12,733,896.71  

A5B 
M

ixed U
se 

 
15710
8 

In Planning 
24782214.34 

11,151,996  
44,607,985.82  

12,684,063.23  

A60-1 
Stratified H

ousing 
W

CT 
85563 

In Planning 
2823602.1 

1,270,621  
5,082,483.78  

1,445,179.48  
A60-2 

Com
m

ercial 
W

CT 
17112
7 

U
nder 

Construction 
33883225.2 

15,247,451  
60,989,805.36  

17,342,153.73  

A61 
Com

m
ercial 

M
edini 

Square 
97448 

In Planning 
19294767.36 

8,682,645  
34,730,581.25  

9,875,471.41  

A6-1 
Stratified H

ousing 
 

70361 
In Planning 

2321945.34 
1,044,875  

4,179,501.61  
1,188,420.90  

A7A-1 
Stratified H

ousing 
 

16536 
In Planning 

545697.24 
245,564  

982,255.03  
279,299.43  

A7A-2 
Stratified H

ousing 
 

33407 
In Planning 

1102455.75 
496,105  

1,984,420.35  
564,260.25  

A7A-3 
Stratified H

ousing 
 

24791 
In Planning 

818130.39 
368,159  

1,472,634.70  
418,736.50  

A7B-1  
Stratified H

ousing 
 

21334 
In Planning 

704048.73 
316,822  

1,267,287.71  
360,347.08  

A7B-2 
Stratified H

ousing 
 

22561 
In Planning 

744529.5 
335,038  

1,340,153.10  
381,066.00  

A7C-1 
Stratified H

ousing 
 

21173 
In Planning 

698729.79 
314,428  

1,257,713.62  
357,624.73  

A7C-2 
Stratified H

ousing 
 

22550 
In Planning 

744177.06 
334,880  

1,339,518.71  
380,885.61  

A7C-3 
Stratified H

ousing 
 

23142 
In Planning 

763709.43 
343,669  

1,374,676.97  
390,882.69  

A7C-4 
Stratified H

ousing 
 

22501 
In Planning 

742564.35 
334,154  

1,336,615.83  
380,060.19  



 

 | 66 

A7C-5 
Stratified H

ousing 
 

20242 
In Planning 

667991.94 
300,596  

1,202,385.49  
341,892.45  

A8-1 
Stratified H

ousing 
 

21931 
In Planning 

723743.46 
325,685  

1,302,738.23  
370,427.26  

A8-2 
Stratified H

ousing 
 

47632 
In Planning 

1571872.83 
707,343  

2,829,371.09  
804,517.87  

A8-3 
Stratified H

ousing 
 

20340 
In Planning 

671220.33 
302,049  

1,208,196.59  
343,544.81  

A8-4 
Stratified H

ousing 
 

20743 
In Planning 

684547.38 
308,046  

1,232,185.28  
350,365.88  

A8-5 
Stratified H

ousing 
 

40258 
In Planning 

1328524.89 
597,836  

2,391,344.80  
679,967.23  

A9 
Com

m
ercial 

 
54975 

In Planning 
10885234.14 

4,898,355  
19,593,421.45  

5,571,293.84  
B1 

M
ixed U

se 
 

89965 
In Planning 

14191079.1 
6,385,986  

25,543,942.38  
7,263,295.45  

B10 
Com

m
ercial 

M
IM

 
47248 

U
nder 

Construction 
9355104 

4,209,797  
16,839,187.20  

4,788,140.76  

B11 
Com

m
ercial 

 
42489 

In Planning 
8412822 

3,785,770  
15,143,079.60  

4,305,860.84  
B12 

Com
m

ercial 
 

37193 
In Planning 

7364214 
3,313,896  

13,255,585.20  
3,769,161.01  

B13 
Com

m
ercial 

 
12311
8 

In Planning 
24377364 

10,969,814  
43,879,255.20  

12,476,852.23  

B14 
Com

m
ercial 

 
17498
9 

In Planning 
34647820.02 

15,591,519  
62,366,076.04  

17,733,489.58  

B15 
Com

m
ercial 

 
11960
4 

In Planning 
23681592 

10,656,716  
42,626,865.60  

12,120,741.36  

B16 
Com

m
ercial 

 
94801 

In Planning 
18770598 

8,446,769  
33,787,076.40  

9,607,190.41  
B17 

Com
m

ercial 
 

14839
6 

In Planning 
29382406.02 

13,222,083  
52,888,330.84  

15,038,538.95  

B18 
Com

m
ercial 

 
38000 

In Planning 
7524000 

3,385,800  
13,543,200.00  

3,850,942.87  
B19 

Stratified H
ousing 

 
28094 

In Planning 
927102 

417,196  
1,668,783.60  

474,510.48  
B2 

M
ixed U

se 
 

52339 
In Planning 

8255953.86 
3,715,179  

14,860,716.95  
4,225,572.39  

B20 
Com

m
ercial 

 
93263 

In Planning 
18466074 

8,309,733  
33,238,933.20  

9,451,328.56  
B21 

Stratified H
ousing 

 
24774 

In Planning 
817542 

367,894  
1,471,575.60  

418,435.35  
B22 

Com
m

ercial 
 

46872 
In Planning 

9280656 
4,176,295  

16,705,180.80  
4,750,036.69  

B23 
Com

m
ercial 

 
45339 

In Planning 
8977122 

4,039,705  
16,158,819.60  

4,594,681.55  
B24 

Com
m

ercial 
 

11383
8 

In Planning 
22539924 

10,142,966  
40,571,863.20  

11,536,411.45  

B25 
Com

m
ercial 

 
36242 

In Planning 
7175916 

3,229,162  
12,916,648.80  

3,672,786.10  
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B26 
Com

m
ercial 

 
33873 

In Planning 
6706854 

3,018,084  
12,072,337.20  

3,432,710.21  
B27 

Com
m

ercial 
 

35452 
In Planning 

7019496 
3,158,773  

12,635,092.80  
3,592,727.02  

B28 
Com

m
ercial 

 
54312 

In Planning 
10753776 

4,839,199  
19,356,796.80  

5,504,010.77  
B29 

Com
m

ercial 
 

33021 
In Planning 

6538158 
2,942,171  

11,768,684.40  
3,346,368.02  

B3 
Com

m
ercial 

 
44385 

In Planning 
8788230 

3,954,704  
15,818,814.00  

4,498,002.62  
B30 

Com
m

ercial 
 

47149 
In Planning 

9335502 
4,200,976  

16,803,903.60  
4,778,108.04  

B31 
Com

m
ercial 

 
50765 

In Planning 
10051470 

4,523,162  
18,092,646.00  

5,144,555.66  
B32 

Com
m

ercial 
 

50281 
In Planning 

9955638 
4,480,037  

17,920,148.40  
5,095,506.81  

B33 
Stratified H

ousing 
 

29374 
In Planning 

969342 
436,204  

1,744,815.60  
496,129.81  

B34 
Stratified H

ousing 
 

29374 
In Planning 

969342 
436,204  

1,744,815.60  
496,129.81  

B35 
Stratified H

ousing 
 

26251 
In Planning 

866283 
389,827  

1,559,309.40  
443,382.02  

B36 
Stratified H

ousing 
 

11100 
In Planning 

366300 
164,835  

659,340.00  
187,480.11  

B37 
Stratified H

ousing 
 

24139 
In Planning 

796587 
358,464  

1,433,856.60  
407,710.13  

B38-
B41 

Com
m

ercial 
Viridea 

21803 
U

nder 
Construction 

4317039.54 
1,942,668  

7,770,671.17  
2,209,552.45  

B39-
B40 

Com
m

ercial 
Viridea 

29633 
U

nder 
Construction 

5867518.14 
2,640,383  

10,561,532.65  
3,003,120.30  

B4 
Com

m
ercial 

 
10498
5 

In Planning 
20787030 

9,354,164  
37,416,654.00  

10,639,243.10  

B42 
Com

m
ercial 

Viridea 
11087 

U
nder 

Construction 
2195420.04 

 987,939  
3,951,756.07  

1,123,662.57  

B43 
Stratified H

ousing 
M

acrolink 
29876 

U
nder 

Construction 
985908 

443,659  
1,774,634.40  

504,608.64  

B44 
Stratified H

ousing 
M

edini 
22803 

U
nder 

Construction 
752499 

338,625  
1,354,498.20  

385,144.96  

B45 
Stratified H

ousing 
 

23452 
U

nder 
Construction 

773916 
348,262  

1,393,048.80  
396,106.63  

B46 
Stratified H

ousing 
 

26110 
U

nder 
Construction 

861630 
387,734  

1,550,934.00  
441,000.52  

B47 
Stratified H

ousing 
 

21989 
In Planning 

725637 
326,537  

1,306,146.60  
371,396.42  

B48 
Stratified H

ousing 
 

14806 
In Planning 

488598 
219,869  

879,476.40  
250,074.83  
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B49 
Stratified H

ousing 
 

18269 
In Planning 

602877 
271,295  

1,085,178.60  
308,565.24  

B5 
Com

m
ercial 

 
10921
0 

In Planning 
21623580 

9,730,611  
38,922,444.00  

11,067,407.14  

B50 
Stratified H

ousing 
 

16807 
In Planning 

554631 
249,584  

998,335.80  
283,871.92  

B51 
M

ixed U
se 

 
17504 

In Planning 
2761080.96 

1,242,486  
4,969,945.73  

1,413,179.83  
B52 

Stratified H
ousing 

 
20880 

In Planning 
689040 

310,068  
1,240,272.00  

352,665.29  
B53 

Stratified H
ousing 

 
16205 

In Planning 
534765 

240,644  
962,577.00  

273,704.08  
B54 

Stratified H
ousing 

 
25242 

In Planning 
832986 

374,844  
1,499,374.80  

426,339.91  
B59 

Stratified H
ousing 

 
20545 

In Planning 
677985 

305,093  
1,220,373.00  

347,007.11  
B6 

Com
m

ercial 
M

IM
 

95033 
Com

pleted 
18816534 

8,467,440  
33,869,761.20  

9,630,701.43  
B60 

Stratified H
ousing 

 
10818 

In Planning 
356994 

160,647  
642,589.20  

182,717.11  
B61 

Stratified H
ousing 

 
12500 

In Planning 
412500 

185,625  
742,500.00  

211,126.25  
B62 

M
ixed U

se 
 

50380 
In Planning 

7946982.212 
3,576,142  

14,304,567.98  
4,067,434.15  

B63 
Stratified H

ousing 
 

60955 
In Planning 

2011540.08 
905,193  

3,620,772.14  
1,029,548.90  

B64 
M

ixed U
se 

Link 
TH

M
 

M
. 

Village 
25863
3 

In Planning 
40796794.66 

18,358,558  
73,434,230.39  

20,880,665.30  

B66 
M

ixed U
se 

 
46714 

In Planning 
7368822.523 

3,315,970  
13,263,880.54  

3,771,519.75  
B67 

Com
m

ercial 
 

36915 
In Planning 

7309358.1 
3,289,211  

13,156,844.58  
3,741,084.59  

B68 
Com

m
ercial 

 
52248 

In Planning 
10345104 

4,655,297  
18,621,187.20  

5,294,843.77  
B69 

Com
m

ercial 
 

11795
9 

In Planning 
23355921.6 

10,510,165  
42,040,658.88  

11,954,056.33  

B7 
Com

m
ercial 

M
IM

 
98468 

Com
pleted 

19496664 
8,773,499  

35,093,995.20  
9,978,806.39  

B70 
Com

m
ercial 

 
10780
6 

In Planning 
21345588 

9,605,515  
38,422,058.40  

10,925,124.93  

B71 
Com

m
ercial 

 
40322 

In Planning 
7983756 

3,592,690  
14,370,760.80  

4,086,255.75  
B72 

Com
m

ercial 
 

82944 
In Planning 

16422912 
7,390,310  

29,561,241.60  
8,405,594.89  

B73 
Com

m
ercial 

 
45974 

In Planning 
9102852 

4,096,283  
16,385,133.60  

4,659,032.83  
B74 

Com
m

ercial 
 

26525 
In Planning 

5251950 
2,363,378  

9,453,510.00  
2,688,059.47  

B75 
Com

m
ercial 

 
91798 

In Planning 
18176004 

8,179,202  
32,716,807.20  

9,302,864.58  
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B76 
Com

m
ercial 

 
12183
9 

In Planning 
24124122 

10,855,855  
43,423,419.60  

12,347,237.60  

B78 
Com

m
ercial 

U
M

 Land  
10223
9 

U
nder 

Construction 
20243498.22 

9,109,574  
36,438,296.80  

10,361,052.00  

B79 
M

ixed U
se 

 
87503 

In Planning 
13802762.66 

6,211,243  
24,844,972.78  

7,064,546.85  
B8 

Com
m

ercial 
 

17434
6 

In Planning 
34520506.02 

15,534,228  
62,136,910.84  

17,668,327.57  

B80 
M

ixed U
se 

 
13935
4 

In Planning 
21981788.29 

9,891,805  
39,567,218.93  

11,250,745.75  

B9 
Com

m
ercial 

M
IM

 
45446 

Com
pleted 

8998308 
4,049,239  

16,196,954.40  
4,605,525.00  

C1 
M

ixed U
se 

BCB H
eight 

13593
3 

U
nder 

Construction 
21442110.86 

9,648,950  
38,595,799.54  

10,974,527.38  

C10 
Com

m
ercial 

 
10683
8 

In Planning 
21154023 

9,519,310  
38,077,241.40  

10,827,077.90  

C11 
Com

m
ercial 

Sunsuria 
74322 

In Planning 
14715841.14 

6,622,129  
26,488,514.05  

7,531,879.79  
C12 

Com
m

ercial 
 

74322 
In Planning 

14715841.14 
6,622,129  

26,488,514.05  
7,531,879.79  

C13 
W

arehouse / O
ffice 

 
26430 

In Planning 
3964503 

1,784,026  
7,136,105.40  

2,029,116.77  
C14 

W
arehouse / O

ffice 
 

41302 
In Planning 

6195333 
2,787,900  

11,151,599.40  
3,170,902.91  

C15 
W

arehouse / O
ffice 

Sunsuria 
72746 

Com
pleted 

10911943.5 
4,910,375  

19,641,498.30  
5,584,964.26  

C16 
W

arehouse / O
ffice 

 
67562 

In Planning 
10134340.5 

4,560,453  
18,241,812.90  

5,186,970.54  
C17 

W
arehouse / O

ffice 
Sunsuria 

53284 
U

nder 
Construction 

7992744 
3,596,735  

14,386,939.20  
4,090,856.00  

C18 
W

arehouse / O
ffice 

 
45891 

In Planning 
6883702.5 

3,097,666  
12,390,664.50  

3,523,225.03  
C19 

W
arehouse / O

ffice 
 

36543 
In Planning 

5481466.5 
2,466,660  

9,866,639.70  
2,805,530.88  

C2 
Com

m
ercial 

 
69677 

In Planning 
13796101.44 

6,208,246  
24,832,982.59  

7,061,137.50  
C20 

W
arehouse / O

ffice 
 

27364 
In Planning 

4104726 
1,847,127  

7,388,506.80  
2,100,885.88  

C21 
W

arehouse / O
ffice 

Sunsuria 
46486 

Com
pleted 

6972936 
3,137,821  

12,551,284.80  
3,568,896.62  

C22 
W

arehouse / O
ffice 

Sunsuria 
32548 

Com
pleted 

4882330.5 
2,197,049  

8,788,194.90  
2,498,880.36  

C23 
W

arehouse / O
ffice 

Sunsuria 
24281 

Com
pleted 

3642171 
1,638,977  

6,555,907.80  
1,864,140.41  

C24 
W

arehouse / O
ffice 

Sunsuria 
42372 

Com
pleted 

6355873.5 
2,860,143  

11,440,572.30  
3,253,070.94  

C3 
Com

m
ercial 

 
97548 

In Planning 
19314541.62 

8,691,544  
34,766,174.92  

9,885,592.29  
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C4 
Com

m
ercial 

 
97970 

In Planning 
19398153.06 

8,729,169  
34,916,675.51  

9,928,386.40  
C5 

Com
m

ercial 
 

92647 
In Planning 

18344216.88 
8,254,898  

33,019,590.38  
9,388,959.50  

C6 
M

ixed U
se 

 
97548 

In Planning 
15387251.49 

6,924,263  
27,697,052.68  

7,875,521.86  
C7 

Com
m

ercial 
Sunsuria 

92903 
In Planning 

18394801.92 
8,277,661  

33,110,643.46  
9,414,850.00  

C8 
Com

m
ercial 

 
85413 

In Planning 
16911813.6 

7,610,316  
30,441,264.48  

8,655,825.10  
C9 

Com
m

ercial 
 

90902 
In Planning 

17998762.32 
8,099,443  

32,397,772.18  
9,212,148.52  

D1 
Com

m
ercial 

 
32742 

In Planning 
6482971.44 

2,917,337  
11,669,348.59  

3,318,122.36  
D10 

Com
m

ercial 
 

23516 
In Planning 

4656183.84 
2,095,283  

8,381,130.91  
2,383,133.70  

D11 
Com

m
ercial 

 
57663 

In Planning 
11417329.44 

5,137,798  
20,551,192.99  

5,843,631.51  
D12 

Com
m

ercial 
 

14657
9 

In Planning 
29022768.72 

13,060,246  
52,240,983.70  

14,854,468.95  

D13 
Com

m
ercial 

 
35825
7 

In Planning 
70934929.56 

31,920,718  
127,682,873.21  

36,306,002.33  

D14 
Com

m
ercial 

 
59074 

In Planning 
11696739.12 

5,263,533  
21,054,130.42  

5,986,639.31  
D15 

Com
m

ercial 
 

43237 
In Planning 

8561048.76 
3,852,472  

15,409,887.77  
4,381,726.44  

D16 
Com

m
ercial 

 
34521
6 

In Planning 
68352859.08 

30,758,787  
123,035,146.34  

34,984,443.86  

D17 
Com

m
ercial 

 
32007 

In Planning 
6337401.84 

2,851,831  
11,407,323.31  

3,243,616.75  
D18 

Com
m

ercial 
 

58524 
In Planning 

11587829.22 
5,214,523  

20,858,092.60  
5,930,896.91  

D19 
Private School 

 
29287 

In Planning 
3294864 

1,482,689  
5,930,755.20  

1,686,381.32  
D2 

Com
m

ercial 
 

39022 
In Planning 

7726367.88 
3,476,866  

13,907,462.18  
3,954,519.05  

D20 
M

ixed U
se 

 
20318
9 

In Planning 
32051152.74 

14,423,019  
57,692,074.94  

16,404,460.16  

D21 
M

ixed U
se 

 
94290 

In Planning 
14873353.5 

6,693,009  
26,772,036.30  

7,612,497.96  
D3 

Com
m

ercial 
 

95527 
In Planning 

18914456.88 
8,511,506  

34,046,022.38  
9,680,820.43  

D4 
Com

m
ercial 

 
10777
8 

In Planning 
21340055.88 

9,603,025  
38,412,100.58  

10,922,293.48  

D5 
Com

m
ercial 

 
10926
4 

In Planning 
21634357.14 

9,735,461  
38,941,842.85  

11,072,923.11  

D6 
Com

m
ercial 

 
15250
2 

In Planning 
30195415.8 

13,587,937  
54,351,748.44  

15,454,654.61  
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D7 
Com

m
ercial 

 
92903 

In Planning 
18394801.92 

8,277,661  
33,110,643.46  

9,414,850.00  
D8 

Com
m

ercial 
 

29112 
In Planning 

5764195.8 
2,593,888  

10,375,552.44  
2,950,237.74  

D9 
Com

m
ercial 

 
47907 

In Planning 
9485639.46 

4,268,538  
17,074,151.03  

4,854,951.58  
E10 

Bungalow
  

 
49052 

In Planning 
4267594.47 

1,920,418  
7,681,670.05  

2,184,245.42  
E11 

Sem
i-D

etached 
 

70108 
In Planning 

4066316.78 
1,829,843  

7,319,370.20  
2,081,227.22  

E12 
Terrace H

ouses 
N

uri M
erdu 

76589 
Com

pleted 
1838142.48 

827,164  
3,308,656.46  

940,800.33  
E16 

Club 
H

ouse 
/ 

W
ellness Centre 

N
uri M

erdu 
15249
0 

In Planning 
44984585.4 

20,243,063  
80,972,253.72  

23,024,065.47  

E17 
Com

m
ercial 

N
uri M

erdu 
769 

Com
pleted 

152456.04 
68,605  

274,420.87  
78,030.24  

E1A 
Com

m
ercial 

 
40549 

In Planning 
8028779.22 

3,612,951  
14,451,802.60  

4,109,299.59  
E2 

Private School 
 

27874 
In Planning 

3135906 
1,411,158  

5,644,630.80  
1,605,023.24  

E4 
Com

m
ercial 

 
14759
1 

In Planning 
29223160.56 

13,150,422  
52,601,689.01  

14,957,033.75  

E5 
&

 
E6 

Stratified H
ousing 

 
30254
6 

In Planning 
9984023.94 

4,492,811  
17,971,243.09  

5,110,035.33  

E7 
&

 
E8 

Stratified H
ousing 

 
28949
3 

In Planning 
9553297.38 

4,298,984  
17,195,935.28  

4,889,580.34  

E9 
Com

m
ercial 

 
14357
5 

In Planning 
28427970.78 

12,792,587  
51,170,347.40  

14,550,038.74  

F13 
Bungalow

  
Sunw

ay 
36888 

U
nder 

Construction 
3209283.84 

1,444,178  
5,776,710.91  

1,642,579.58  

F19 
Com

m
ercial 

 
16976
5 

U
nder 

Construction 
33613553.16 

15,126,099  
60,504,395.69  

17,204,129.85  

F20 
Com

m
ercial 

 
17108
4 

U
nder 

Construction 
33874671.6 

15,243,602  
60,974,408.88  

17,337,775.81  

F24 
M

ixed U
se 

Sunw
ay 

10664
4 

U
nder 

Construction 
16822067.15 

7,569,930  
30,279,720.87  

8,609,890.96  

F25 
M

ixed U
se 

Sunw
ay 

93237 
Com

pleted 
14707248.55 

6,618,262  
26,473,047.38  

7,527,481.92  
F27 

Bungalow
  

Sunw
ay 

51417 
U

nder 
Construction 

4473343.38 
2,013,005  

8,052,018.08  
2,289,552.08  

F30 
M

ixed U
se 

Sunw
ay 

67659 
Com

pleted 
10672596.91 

4,802,669  
19,210,674.44  

5,462,461.59  
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B100 
W

arehouse / O
ffice 

 
43380 

U
nder 

Construction 
6507090 

2,928,191 
11,712,762.00 

3,330,466.76 
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Appendix 3: Overview of Malaysian Energy Policy 
Framework 

Year  Policy Objectives 
1975 National Petroleum Policy  

• Efficient utilization of petroleum resources 

• Ensuring the nation exercises majority control in the 
management and operation of the industry 

1979 National Energy Policy 
• Supply Objective: Ensure adequate, secure and cost-

effective energy supply 

• Utilization Objective: Promote efficient utilization of 
energy and eliminate wasteful and non-productive 
usage 

• Environmental Objective: Minimize negative impacts to 
the environment 

1980 National Depletion Policy  
• Prolong the life span of the nation’s oil and gas 

reserves 

1981 

Fuel 
Diversification 
Policy28 

Four- fuel Policy  
• Aimed at ensuring reliability and security of supply 

through diversification of fuel (oil, gas, hydro and coal)  

2001 Five-fuel Policy  
• Encourage the utilization of renewable resources such 

as biomass, solar, small hydro, etc. 

• Efficient utilization of energy  

1990 Electricity Supply Act 
• Regulation of the electricity supply industry, the supply 

of electricity at reasonable prices, the licensing of any 
electrical installation, the control of any electrical 
installation, plant and equipment with respect to 
matters relating to the safety of persons and the 
efficient use of electricity and for purposes connected 
therewith. 

1993  Gas Supply Acts 
• Licensing of the supply of gas to consumers through 

pipelines and related matters, the supply of gas at 
reasonable prices, the control of gas supply pipelines, 
installations and appliances with respect to matters 
relating to safety of persons and for purposes 
connected therewith. 

 
28 The Fuel Diversification Policy (1981 and 2001) was introduced to ensure the country is not overly 
dependent on a single source of energy. The four fuels initially defined include oil, natural gas, hydro and coal. 
The 8th Malaysia Plan (2001-2005) included renewable energy, mainly biomass as a fifth fuel, thereby 
adjusting the four-fuel policy to five. 
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1994 Electricity Regulations 
• The implementation of the Electricity Act 1994 

• Includes the technical requirements, the electricity 
supply and sale, market and system arrangement 

• Defines the prohibited interests  

• Provides for energy efficiency and the performance of 
electrical equipment 

•  Contains provisions on the administration of the Act.  

1997 Gas Supply Regulations 
 • Gas Malaysia is regulated and licensed by the Energy 

Commission to supply reticulated natural gas and 
liquefied petroleum gas (“LPG”). 

• It provides a regulatory framework where both the 
government and industry players are expected to be 
responsible in ensuring the economy, quality, 
efficiency, reliability and safety of the natural gas and 
LPG. High standards are set by the Gas Supply Act for 
appropriate systems and practices to be put in place. 

• It provides a comprehensive set of preventive 
measures to ensure the safety of the gas pipelines, 
during installation, commissioning, operation, 
maintenance, repair, upgrading and removal of the 
system. Provisions also exist to deal with foreseeable 
problems such as third-party intrusions and tampering 
with the gas system. 

2001 Energy Commission Act 
• Empowers the Energy Commission to advise the 

Minister on energy supply activities 

• Regulates transmission, generation, safety and energy 
efficiency 

• Promotes the renewable energy development 

2011 Renewable Energy Act  
• Provides for the establishment and implementation of 

a special tariff system, i.e. Feed-in Tariff29 (FiT) 
mechanism 

• Catalyzes the generation of renewable energy 
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Appendix 4: Other National Energy Efficiency initiatives  
• Electrical Appliances Labelling Programme 

Malaysia’s electrical appliances labelling programme was introduced in 2005 and covers several items, 
namely the refrigerators, air conditioners, television appliances, motors, lamps and fans. It is being 
expanded to cover more electrical appliances. Appliances are labelled in a scale of 1-5 stars, with three 
stars being the average, and more stars mean higher efficiency.   

• Energy Efficiency Awareness Campaigns 

Awareness campaigns are carried out to educate the public on the benefits of energy efficiency and 
its practices. A compilation handbook on energy efficiency practices in the household was created, 
which was subsequently distributed to the public in 2008. 
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