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Introduction





By 2030, our planet will 

reach the crucial 

threshold of 1.5°C above 

pre-industrial level 

(Currently about 1°C)

UN Intergovernmental Panel on Climate Changes (IPCC)



Arctic Ocean likely free of sea ice in summer

Extreme rainfall, including flood and hurricanes

Heatwaves, includes drought and wildfires

Loss of some eco-system

Coral reefs would decline by 70& to 90%

Global sea levels would rise around 10cm

By 2030, our planet will 

reach the crucial 

threshold of 1.5°C above 

pre-industrial level 

(Currently about 1°C)



The Beginning of

The End of the World



Familiar sight in KL
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Familiar sight in KL



197 countries (including Malaysia)

agreed to the goal 

to hold global temperatures below 2°C 

above pre-industrial levels and 

to pursue efforts to limit it to 1.5°C



In order to keep the 

warming below 1.5°C, 

global net emission of CO² 

would have to fall 

45% by 2030



The Time to Take Action is Now

China 32%

India 12%

Korea 13%

United States 36%

Germany 43%

European Union 46%

Canada  41%

Sources: www.IEA.org
www.worldbenchmarkingalliance.org

4th Biennial Update Report to the United Nations

Malaysia 0.5%

2017

776 gCO2e/kWh

2019

780 gCO2e/kWh

http://www.IEA.org
http://www.worldbenchmarkingalliance.org








Why Net Zero Carbon?



Green Building Limitation



Why Green Buildings?

Buildings generate > 40% of total 

annual global CO2 emissions and urban 

areas are responsible for 70% of global 

energy consumption.





7 million properties 

Malaysia Property Market Centre (NAPIC) 2020  

0.0092% only 

644 certified green building

Green Building Index (GBI) 31 Dec 2022



What can we do ?













How do we achieve it ?



Sources
ARUP, Net Zero Carbon Building: Three Steps to Take Now



1. Orientation : Building Orientation

2. Façade Design : Facade Thermal Envelope (OTTV)

3. Daylighting : Natural day lighting by windows and/or skylight,

daylighting system such as light tube, light shelf etc.

(Eliminate glare)

4. Natural Ventilation : Naturally ventilated building by cross and

stack ventilation

5. Thermal Insulation : Roof U-Value, Roof Thermal Envelope (RTTV)

6. Strategic Landscaping : Biophilic Design



1. EE Lighting : Efficacy (Illuminance Level / Lighting Power)

2. Lighting Control : Motion and Light Sensor

3. Electric Power : Motor with Inverters or Variable Speed Drives (VSDs)

with Harmonics Filters

4. Sub Metering : Monitor of energy consumption

5. AC Design : Zoning and Indoor design conditions (Dry Bulb

Temperature, Relative Humidity, Air Movement)

6. AC System : Efficiency devices such as variable speed drive,

high efficiency motor, efficient unloading devices,

multi compressors, etc with temperature sensors within

occupancy height





7. MV System : Timer switch control, thermostat control, duty cycle

programming, CO/CO2 sensor control.

8. EMS (>4000m2) : Control of equipment, Monitoring of equipment,

Integration of equipment and other sub systems,

Energy related data collection and analyses

9. RWHS : Gravity Rainwater Harvesting System to reduce Pumping Load



1. Facility Management : Maintenance Plan and Team

2. Maintenance : Passive and Active Green Features (including RE)

3. Landscaping : Conserve and Increase (if possible)

4. Energy Management Commitment : Policy, Energy Audit, Emission

Reduction Reporting (Scope 1)

5. Survey : Occupant Comfort

6. Re-Commissioning : Further or additional sustainable system solutions.



1. Renewable Energy (Grid Connect) : Solar Energy (Thin Film Solar

Cell, BIPV), Wind Energy, Biomass



Malaysia in 2020

+/- 700 gCO2e/kWh

+/- 100 gCO2e/kWh

Denmark in 2020

Electricity Grid CO2 Intensity



Denmark 2020 - CO2 Intensity

> 85% Renewable Sources
+/- 100 gCO2e/kWh

Malaysia 2020 - CO2 Intensity

< 1% Renewable Energy
+/- 700 gCO2e/kWh

Source: Universiti Teknologi PETRONAS, 2022





Net Zero Carbon in Malaysia

Energy Efficiency. 

2005 – LEO Building 

(100 kWh/m².year)

2007 – PTM Building 

(65 kWh/m².year)

2008 – Suruhanjaya Tenaga 
(65 kWh/m².year)

Renewable Energy

RE with highest potential in Malaysia –
Photovoltaic. 

Energy from PV 
(without fit-in-tariff or any kind subsidy) 

is cheaper than buying electricity 
from TNB on life-cycle-cost



RE Feasibility

Solar PV Panel Feasibility on Rooftop

Cost of PV 3,500 RM per kWp

Min. Energy Output/Year 1,200 kWh/kWp per yr

Lifespan of PV (~30 years) 10 years

Energy Output for Lifespan 

(no efficiency loss)
12,000 kWh over 10 yrs

Efficiency drop of <1% per yr 90%
Ave. efficiency loss 

over 10 yrs

Energy Output over Lifespan 10,800 kWh over 10 yrs

Average Energy Output per yr 1,080 kWh per yr

Cost of Electricity by Solar PV 0.51 RM/kWh produced

Current Average TNB Tariff 0.50 RM/kWh TNB tariff

ROI 6-7 Years (without Tax Saving)

ROI 4-5 Years (with 24% Tax Saving)









1. Renewable Energy (Off Grid) : TNB Green Electricity Tariff (GET)

(+3.7 sen/kWh)



Any gov initiatives ?



The government will improve the Green Technology Financing 

Scheme (GTFS) by increasing the guaranteed value to RM3 billion 

up to 2025.

Bank Negara Malaysia will also provide RM1 billion in soft loans 

under the High Technology and Green Facility to support innovative 

start-ups, as well as RM1 billion under the Low Carbon Transition 

Facility for small and medium enterprises (SMEs).

2023 Budget



For companies that undertake green technology projects 

for business purposes.

Qualifying Capital Expenditure (Green Cost) incurred until 31 Dec 2023.

The allowance can be offset against 70% of the statutory income 

in the year of assessment.  

Unutilised allowances can be carried forward for 3 years.

Green Investment Tax Allowance (ITA) for Project



Green Investment Tax Allowance (ITA) for Project

Total Construction Cost

Qualifying Expenditure (Green Cost)

Statutory Income 2021

Tax Allowance 2021 (70%)

Statutory Income 2022

Tax Allowance 2022

= RM 100,000,000

= RM     1,000,000 (1%)

= RM     1,000,000

= RM        700,000

= RM     1,000,000

= RM        300,000



Local Authorities Incentives

1) Higher Plot Ratio / Density

2) Reduce Development Charges 

3) Reduce Assessment Fee 





Case Study :

Tzu Chi Jing Si Hall @ KL







Tzu Chi Jing Si Hall is located along Jalan Kepong, Kuala Lumpur.

The building consists of 4 storey of institution building and 1 sub- basement car park.

The hall is designated to work on Tzu Chi’s mission which are providing charity help

on those who in needs, medical check and treatment, education to children and also

exploring the humanistic culture.



1. Orientation : North-South



2. Façade Design : OTTV = 48.56

• WWR = 16%

• Roof overhang and corridor as

Shading Devices from East-

West.



2. Façade Design : OTTV = 48.56

• WWR = 16%

• Roof overhang and corridor as

Shading Devices from East-

West.



3. Daylighting : 66.67%

Deep habitable spaces were daylit

by skylight with 65% VLT



4. Natural Ventilation : 67.5%

• Triple volume atriums between 

blocks to promote natural stack 

ventilation.

• Louvers (with rain sensor) at the 

building perimeter to promote 

natural cross ventilation 
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4. Natural Ventilation : 67.5%

• Triple volume atriums between 

blocks to promote natural stack 

ventilation.

• Louvers at the building 

perimeter to promote natural 

cross ventilation 



5. Thermal Insulation : RTTV =

24.46 W/m2

• Double Roof (Tiles on concrete)

• Skylight with low-e glass

Attic space

Roof Tile

RC Roof

RC Roof



6. Strategic Landscaping : 16.7% 

• Central and Pocket Gardens



1. EE Lighting : Load = 5.89 W/m2

Office lux level = 185 lux

Task Light



1. Lighting Control : Motion and Light Sensor



5. AC Design : Zoning 78.16% (NV : 67.5%)

BEI = 49.21 kWm/m2/yr

6. AC System : Cooling Load = 86.52 W/m2

3 nos 200RT Chilled Water System

1 multiple compressor runs on weekdays with lower cooling load at efficiency of 0.7

kW/ton

2 chillers runs at average efficiency of 0.57 kW/ton and multi-compressor chiller at

0.7 kW/ton on weekends when there are community events.

CO2 and CO Sensors



5. AC Design

6. AC System



8. EMS : 1675 I/O Points

Realtime extraction of energy and 

water consumption to be analyzed 

for the improvements



2. Maintenance

Energy and water saving daily practices is ingrained among the management staff as

Tzu Chi Foundation is a humanitarian organization which upholds sustainability as

one of their core values.

For example, air conditioning is switched on only when the indoor temperature is

above 28ºC. They also reduce reliance on artificial lighting as the building is

abundantly naturally daylit.



1. Renewable Energy

(Grid Connect)

PV Capacity = 43.2kWp

Energy generated = 30,016 kWh

Percentage energy saved = 2.7%

If fully installed, BEI est 30.17 

kWh/m2/yr (85% reduction from    

baseline)



Malaysia



CarbonScore is an malaysiaGBC initiative 

affiliated with the WorldGBC’s global 

Advancing Net Zero programme, targeting 

total decarbonisation of the construction 

sector by 2050.

Advancing Net Zero

© 2023 Malaysia Green Building Council



© 2023 Malaysia Green Building Council

Towards Net Zero Carbon Buildings

• Operational Carbon from on-site energy consumption

• On-site Renewable Energy (Grid Connect)

• Off-site Renewable Energy (Off Grid) (with Renewable Energy Certificates)

• Embodied Carbon from construction materials / activities

• CO2 emissions associated with the disposal of municipal solid waste as well as 

water supply and treatment



CarbonScore is a scale of building-related CO2 emissions from 0 to 100 where:

0 represents business-as-usual

100 is a zero carbon building

Towards Net Zero Carbon Buildings

© 2023 Malaysia Green Building Council



RENEWABLE 

ENERGY

2022

RENEWABLE 

ENERGY

2050

0

© 2023 Malaysia Green Building Council



CarbonScore does not go below 0  (business-as-usual)

CarbonScore can go above 100 to represent a ‘carbon positive’ building

that generates more power than it consumes

© 2023 Malaysia Green Building Council

Towards Net Zero Carbon Buildings



Case Study |  

57 Green Buildings

Average Score:  

41 %

Contribution from Energy 

Efficiency:  39 %

Contribution from Renewable 

Energy:  2 %

Average CO2 Emissions 

Reduction:

1,870,138 kgCO2e/yr

RENEWABLE 

ENERGY



IOI City Mall 
Phase One

© 2023 Malaysia Green Building Council



IOI City Mall 
Phase One

Project Location:  Putrajaya, Malaysia

Project Size:  211,472 m2

Typology:  Retail Mall

Constructed:  2014

© 2023 Malaysia Green Building Council



RENEWABLE 

ENERGY

IOI City Mall 
Phase One

CarbonScore:  45 % towards 

zero carbon building

Contribution from Energy Efficiency:  

84 %

Contribution from Renewable 

Energy:  16 %

Average CO2 Emissions Reduction:

41,548,352 kgCO2e/yr



IOI City Mall
Phase One

Energy Efficiency

BEI:  286 kWh/m2/yr

Energy Savings:  38 %

compared to the MS1525 performance baseline for Malaysian high-

intensity retail buildings



IOI City Mall
Phase One

Thermal Mass Storage

Accounts for:  50 % of cooling capacity

reduces peak demand & 

Increases overall system 

efficiency



IOI City Mall
Phase One

Renewable Energy

Installed Capacity:  3,564 kWp

% of TBEC: 7.3 %



* for internal discussion onlyRE
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Michael Ching

10 June 2023

Thank you
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