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Malaysia Green Building Council

Leadership in Sustainability Award 2022

Best New Green Institutional Building – Winner 

Best Sustainability Leadership for Consultant – Honorary Mention 

Malaysia Ministry of Energy and Natural Resources

National Energy Awards 2022

Energy Efficient Green Building (Large) – Winner

Energy Efficient Green Building (Large) – Runner Up

ASEAN Centre for Energy

ASEAN Energy Efficiency and Conservation Best Practices 

Awards 2022

Green Building (Large) – Winner

Green Building (Large) – 2nd Runner Up

2022 Awards



2023 Awards
Malaysia Ministry of Energy and Natural Resources

National Energy Awards 2023

Green Building (Large) – Winner

Green Building (Large) – Merit

Energy Efficient Green Building (Large) – Runner Up (2nos)

ASEAN Centre for Energy

ASEAN Energy Efficiency and Conservation Best Practices 

Awards 2023

Green Building (Large) – Winner



Malaysia Green Building Council

Leadership in Sustainability Award 2024

Best New Green Commercial Building 

Best New Green Residential Building (2nos)

Best New Green Institutional Building 

*Pending result

Malaysia Ministry of Energy and Natural Resources

National Energy Awards 2024

Energy Efficient Green Building (Large)(2nos)

Green Resident 

*Pending result.  Represent Malaysia for ASEAN Energy Awards

ASEAN Centre for Energy

ASEAN Energy Efficiency and Conservation Best Practices 

Awards 2024

Green Building (Large)(2nos)

Green Resident

*Pending result

2024 Awards



Green Building
GBI vs GreenRE



vs



GBI GreenRE

a. Ownership PAM + ACEM REDHA

b. Development
Localised based on Climate, 

Resources and Priority 

Partially localised based on the 

derivation from Green Mark

c. Administered
WorldGBC

MalaysiaGBC
Advisory Panel

d. Registration Fee

(Except Mega Project)
RM 5,000 – 45,000 

RM 5,000 – 45,000 

20% Discount for REHDA Members  

e. Minimum Certification  

Score/Credit

RNC – 50%

NRNC – 50%

RES (HR & Landed) 

NRB (AC & non AC)

– 43.48% (50/115 points) cap

– 41.67% (50/120 points) cap

f. Score/Credit from 

Passive Design (Arch)



GBI GreenRE

a. Ownership PAM + ACEM REDHA



GBI GreenRE

b. Development
Localised based on Climate, 

Resources and Priority 

Partially localised based on the 

derivation from Green Mark



GBI GreenRE

b. Development
Localised based on Climate, 

Resources and Priority 

Partially localised based on the 

derivation from Green Mark



GBI GreenRE

b. Development
Localised based on Climate, 

Resources and Priority 

Partially localised based on the 

derivation from Green Mark

Refrigerator

21.48%

Cooking

4.96%

Washing 

Machine

2.47%

Heating

11.03%
Cooling

44.23%

Entertainment

4.22%

Lighting

7.12%

Others

4.49%



GBI GreenRE

b. Development
Localised based on Climate, 

Resources and Priority 

Partially localised based on the 

derivation from Green Mark
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GBI GreenRE

b. Development
Localised based on Climate, 

Resources and Priority 

Partially localised based on the 

derivation from Green Mark

Malaysia’s own Building By-Laws, Building Standards & Guidelines 

and Codes of Practices into the tools:

• Uniform Building By-Laws(UBBL), including By-Law 38A

• RE Act

• Malaysian Standards such as MS1525 OTTV, BEI, Lighting, etc

• Local Authorities’ Structure/Local Plans

• Local Authorities’ Planning, Building Plan, Engineering (ESCP), 

RWHS requirement

• CIDB’s QLASSIC and IBS 

• DoE Act

• MSMA 



GBI GreenRE

c. Administered
WorldGBC

MalaysiaGBC
Advisory Panel



GBI GreenRE

c. Administered
WorldGBC

MalaysiaGBC
Advisory Panel



GBI GreenRE

d. Registration Fee

(Except Mega Project)
RM 5,000 – 45,000 

RM 5,000 – 45,000 

20% Discount for REHDA Members  



GBI GreenRE

e. Minimum Certification  

Score/Credit

RNC – 50%

NRNC – 50%

RES (HR & Landed) 

NRB (AC & non AC)

– 43.48% (50/115 points) cap

– 41.67% (50/120 points) cap

RES NRB

79.13% 75.83%

74.78% 71.67%

66.09% 63.33%

43.48% 41.67%

Categories of GBI Rating GreenRE Building Rating System Scoring



GBI GreenRE

e. Minimum Certification  

Score/Credit

RNC – 50%

NRNC – 50%

RES (HR & Landed) 

NRB (AC & non AC)

– 43.48% (50/115 points) cap

– 41.67% (50/120 points) cap

GBI Mandatory Requirement GreenRE Pre-Requisite & Mandatory

EE1 : Minimum EE Performance

a. OTTV

b. Roof U-Value / RTTV

c. EMS (AC Space ≥ 4000m²)

NRB

RES



GBI GreenRE

e. Minimum Certification  

Score/Credit

RNC – 50%

NRNC – 50%

RES (HR & Landed) 

NRB (AC & non AC)

– 43.48% (50/115 points) cap

– 41.67% (50/120 points) cap

GBI Mandatory Requirement

EE1 : Minimum EE Performance

a. OTTV

b. Roof U-Value / RTTV

c. EMS (AC Space ≥ 4000m²)

GreenRE Pre-Requisite & Mandatory (Bronze)

RES (Pre-Requistie)

1. 100% AC and/or Ceiling Fan (Dwelling & Common) >ST 3-Stars

4. Building User Guide & Sustainable O&M Guidelines

5. Calculation of EUI for Highrise Common Area and G&G Landed

6. Calculation of Operational and Embodies Carbon 

7. Roof U-Value



GBI GreenRE

e. Minimum Certification  

Score/Credit

RNC – 50%

NRNC – 50%

RES (HR & Landed) 

NRB (AC & non AC)

– 43.48% (50/115 points) cap

– 41.67% (50/120 points) cap

GBI Mandatory Requirement

EE1 : Minimum EE Performance

a. OTTV

b. Roof U-Value / RTTV

c. EMS (AC Space ≥ 4000m²)

GreenRE Pre-Requisite & Mandatory (Bronze)

NRB (Pre-Requistie)

1a. >6% Energy Saving

1b. Calculation of BEI 

1c. >10% Potable Water Usage Reduction through Water Efficient Fitting

1d. Green Plot Ratio, including Site Inventory Analysis & Carbon 

Sequestration Calculation

1e. Environmental Management Plan (EMP) during Construction

1f.  Provision of Recycling Bins & Waste Management Route

1g. Building User Guide & Sustainable O&M Guidelines

1h. ASHRAS 62.1 Ventilation for Acceptable Indoor Air Quality

1i.  Calculation of Operational and Embodies Carbon 

2a. Minimum Design System Efficiency(DSE) / Operating System 

Efficiency (OSE) 

2b. Measurement and Verification (M&V) Instrumentation (for 

Centralised AC system)

NRB (Mandatory)

1. OTTV

2. Roof U-Value / RTTV 

3. EMS (AC Space ≥ 4000m²)
4. Provision of Differently-Able Amenities (UBBL, MS1183 Part-8, 

MS1184, MS 1331, etc)



GBI GreenRE

f. Score/Credit from 

Passive Design (Arch)

RNC – 37%

NRNC – 19%

RES (HR) 

RES (Landed) 

NRB (AC)

NRB (non AC)

– 37.10% (59/159 points)

– 39.24% (62/158 points) 

– 31.94% (46/144 points)

– 48.64% (71/146 points)

37% 19%
37%

39%

High-Rise

Landed

AC

Non AC

32%

49%
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37%

1 Point only
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37%

`
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```

Ventilation Design – 12 Credits

Omit Composting – 7 Credits only```

39%

High-Rise

Landed



`

`

`

`

`

`

`

`

Omit Composting – 7 Credits only

Ventilation Design – 10 Credits

AC

Non AC

32%

49%



GBI GreenRE

g. Score/Credit from 

Passive Design (Arch)

& Connectivity

RNC – 49%

NRNC – 19%

RES (HR) 

RES (Landed) 

NRB (AC)

NRB (non AC)

– 38.99% (62/159 points)

– 41.14% (65/158 points) 

– 31.94% (46/144 points)

– 48.64% (71/146 points)

49% 19%
39%

41%

High-Rise

Landed

AC

Non AC

32%

49%



`

`

49%

1 Point only



`

39%

`

```

```

```

```

Ventilation Design – 12 Credits

Omit Composting – 7 Credits only```

41%

High-Rise

Landed

Public Transport Network & Covered Walkway – 2 Credits only



GBI GreenRE

a. Ownership PAM + ACEM REDHA

b. Development
Localised based on Climate, 

Resources and Priority 

Partially localised based on the 

derivation from Green Mark

c. Administered
WorldGBC

MalaysiaGBC
Advisory Panel

d. Registration Fee

(Except Mega Project)
RM 5,000 – 45,000 

RM 5,000 – 45,000 

20% Discount for REHDA Members  

e. Minimum Certification  

Score/Credit

RNC – 50%

NRNC – 50%

RES (HR & Landed) 

NRB (AC & non AC)

– 43.48% (50/115 points) cap

– 41.67% (50/120 points) cap

f. Score/Credit from 

Passive Design (Arch)

RNC – 37%

NRNC – 19%

RES (HR) 

RES (Landed) 

NRB (AC)

NRB (non AC)

– 37.10% (59/159 points)

– 39.24% (62/158 points) 

– 31.94% (46/144 points)

– 48.64% (71/146 points)

g. Score/Credit from 

Passive Design (Arch)

& Connectivity

RNC – 49%

NRNC – 19%

RES (HR) 

RES (Landed) 

NRB (AC)

NRB (non AC)

– 38.99% (62/159 points)

– 41.14% (65/158 points) 

– 31.94% (46/144 points)

– 48.64% (71/146 points)



Green Building
Malaysian Expectation 



Greenery



Greenery

Daylight



Solar PV

Greenery

Daylight



Greenery

Daylight

Solar PV

Rainwater Harvesting



Greenery

Daylight

Recycle Bin

Solar PV

Rainwater Harvesting





Green Facade
The Art of Designing



GBI GreenRE

Score/Credit from 

Façade & Roof Design

RNC – 13%

NRNC – 1%

RES (HR) 

RES (Landed) 

NRB (AC)

NRB (non AC)

– 9.43% (15/159 points)

– 13.92% (22/158 points) 

– 10.42% (15/144 points)

– 20.55% (30/146 points)

13% 1%
9%

14%

High-Rise

Landed

AC

Non AC

10%

21%



13%



`

1%



`

9%

14%

High-Rise

Landed



`

`

AC

Non AC

10%

21%



Case Study







Heat

Conduction

through

Windows

Solar Heat

Gain

through

Windows

Heat

Conduction

through

Walls

The lower the OTTV, the better.

OTTV

OTTV = 15α(1-WWR)Uw + 6(WWR)Uf + 194(OFxWWRxSC)



OTTV

OTTV = 15α(1-WWR)Uw + 6(WWR)Uf + 194(OFxWWRxSC)

1. Orientation Factor

2. Window-to-Wall Ratio

3. Shading Coefficient

4. U-value of Fenestration (Glass)

6. Solar Absorptivity 

of Wall (Color)

5. U-value of Wall



OTTV

OTTV = 15α(1-WWR)Uw + 6(WWR)Uf + 194(OFxWWRxSC)

1. Orientation Factor



1. Orientation



1. Orientation
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1. Orientation



B

C

D

A

C (>22.5 deg)

1. Orientation



B

C

D

A

C (<22.5 deg)

22°22°

1. Orientation





1. Orientation



1. Orientation



1. Orientation
OTTV = 44.65 W/m² (CVA)



OTTV

OTTV = 15α(1-WWR)Uw + 6(WWR)Uf + 194(OFxWWRxSC)

1. Orientation Factor

2. Window-to-Wall Ratio



2. Window-to-Wall (WWR) Ratio



2. Window-to-Wall (WWR) Ratio
OTTV = 51.30 W/m² (Non Low-E)



2. Window-to-Wall (WWR) Ratio
OTTV = 44.56 W/m² (Non Low-E + WWR15% Reduction)



OTTV

OTTV = 15α(1-WWR)Uw + 6(WWR)Uf + 194(OFxWWRxSC)

1. Orientation Factor

2. Window-to-Wall Ratio

a. What is the effective WWR ?

b. Can WWR >1 or <0 ?



OTTV

OTTV = 15α(1-WWR)Uw + 6(WWR)Uf + 194(OFxWWRxSC)

1. Orientation Factor

2. Window-to-Wall Ratio

3. Shading Coefficient

SC = SC1 x SC2 x SC3

SC1: Glass Shading Property

SC2: Shading Devices 

(Horizontal and/or Vertical) 

SC3: Sunscreen    

Note: SC value is the ratio of solar heat gain (radiation) 

through a glass unit to the solar energy which passes 

through 3mm Clear Float Glass



3. Shading Coefficient (SC)
SC1: Glass Shading Property



3. Shading Coefficient (SC)
SC2: Shading Devices (Horizontal or Vertical) 



Horizontal Projection (R1)
X1

Y1

R1 = X1 / Y1  

= 300 / 1200

= 0.25

3. Shading Coefficient (SC)
SC2: Shading Devices (Horizontal or Vertical) 

Not consider Horizontal Shading 

because R1 < 0.3

Therefore SC2 = 1



X1

Y1

Horizontal Projection (R1)

R1 = X1 / Y1  

= 600 / 1200

= 0.5

3. Shading Coefficient (SC)
SC2: Shading Devices (Horizontal or Vertical) 



3. Shading Coefficient (SC)
SC2: Shading Devices (Horizontal or Vertical) 

X1

Y1

Horizontal Projection (R1)

R1 = X1 / Y1  

= 300 / 2100

= 0.28

Therefore SC2 = 1



3. Shading Coefficient (SC)
SC2: Shading Devices (Horizontal or Vertical) 

X1

Y1

Horizontal Projection (R1)

R1 = X1 / Y1  

= 10880 / 1593

= 0.68



3. Shading Coefficient (SC)
SC2: Shading Devices (Horizontal or Vertical) 

Which one is better?



3. Shading Coefficient (SC)
SC2: Shading Devices (Horizontal or Vertical) 

Which one is better?



3. Shading Coefficient (SC)
SC2: Shading Devices (Horizontal or Vertical) 



3. Shading Coefficient (SC)
SC2: Shading Devices (Horizontal or Vertical) 



3. Shading Coefficient (SC)
SC2: Shading Devices (Horizontal or Vertical) 



X2

Y2

3. Shading Coefficient (SC)
SC2: Shading Devices (Horizontal or Vertical) 

Vertical Projection (R2)

R2 = X2 / Y2  

= 450 / 1500

= 0.3



3. Shading Coefficient (SC)
SC2: Shading Devices (Horizontal or Vertical) 

X2

Y2

1
0

0
0

Vertical Projection (R2)

R2 = X2 / Y2  

= 450 / 1500

= 0.3



3. Shading Coefficient (SC)
SC2: Shading Devices (Horizontal or Vertical) 



OTTV

OTTV = 15α(1-WWR)Uw + 6(WWR)Uf + 194(OFxWWRxSC)

1. Orientation Factor

2. Window-to-Wall Ratio

3. Shading Coefficient

SC2: Horizontal or Vertical Shading 

Devices better?



Horizontal or Vertical Shading Devices better?

3. Shading Coefficient (SC)
SC2: Shading Devices (Horizontal or Vertical) 

Horizontal Shading Devices: Around 10% More Efficient



3. Shading Coefficient (SC)
SC2: Shading Devices (Horizontal or Vertical) 



3. Shading Coefficient (SC)
SC2: Shading Devices (Horizontal or Vertical) 

OTTV = 51.30 W/m² (Non Low-E)



3. Shading Coefficient (SC)
SC2: Shading Devices (Horizontal or Vertical) 

OTTV = 47.98 W/m² (Non Low-E + HD:1000)



3. Shading Coefficient (SC)
SC2: Shading Devices (Horizontal and Vertical) 



3. Shading Coefficient (SC)
SC2: Shading Devices (Horizontal and Vertical) 



3. Shading Coefficient (SC)
SC2: Shading Devices (Horizontal and Vertical) 



3. Shading Coefficient (SC)
SC2: Shading Devices (Horizontal and Vertical) 

OTTV = 47.98 W/m² (Non Low-E + HD:1000)



3. Shading Coefficient (SC)
SC2: Shading Devices (Horizontal and Vertical) 

OTTV = 44.37 W/m² (Non Low-E + HD:1000 + VD:600)



OTTV

OTTV = 15α(1-WWR)Uw + 6(WWR)Uf + 194(OFxWWRxSC)

1. Orientation Factor

2. Window-to-Wall Ratio

3. Shading Coefficient

SC3: Sunscreen



3. Shading Coefficient (SC)
SC3: Sunscreen 

SC3 is calculated based on the 

percentage of void

If the void is 30%, then SC3 = 0.3



3. Shading Coefficient (SC)

OTTV = 44.93 W/m² (Non Low-E + Sunsceeen 70% Void)

SC3: Sunscreen 



OTTV

OTTV = 15α(1-WWR)Uw + 6(WWR)Uf + 194(OFxWWRxSC)

1. Orientation Factor

2. Window-to-Wall Ratio

3. Shading Coefficient

SC2: Which Shading Devices is more

a. Effective ?

b. Cheaper ?



3. Shading Coefficient (SC)
SC3: Sunscreen 



OTTV

OTTV = 15α(1-WWR)Uw + 6(WWR)Uf + 194(OFxWWRxSC)

1. Orientation Factor

2. Window-to-Wall Ratio

3. Shading Coefficient

4. U-value of Fenestration (Glass)
Note: U-value is insulating performance (Conduction).



4. U-value of Glass



OTTV

OTTV = 15α(1-WWR)Uw + 6(WWR)Uf + 194(OFxWWRxSC)

1. Orientation Factor

2. Window-to-Wall Ratio

3. Shading Coefficient

4. U-value of Fenestration (Glass)
Glass U-Value or SC-Value more important?



OTTV

OTTV = 15α(1-WWR)Uw + 6(WWR)Uf + 194(OFxWWRxSC)

1. Orientation Factor

2. Window-to-Wall Ratio

3. Shading Coefficient

4. U-value of Fenestration (Glass)

5. U-value of Wall
Note: U-value is insulating performance (Conduction).



5. U-value of Wall

What is the U-value to Cavity Brick Wall?



OTTV

OTTV = 15α(1-WWR)Uw + 6(WWR)Uf + 194(OFxWWRxSC)

1. Orientation Factor

2. Window-to-Wall Ratio

3. Shading Coefficient

4. U-value of Fenestration (Glass)

6. Solar Absorptivity 

of Wall (Color)

5. U-value of Wall



6. Wall Color



6. Wall Color
OTTV = 44.65 W/m² (CVA)



6. Wall Color
OTTV = 52.78 W/m² (Dark Grey Facade)



Heat

Conduction

through

Windows

Solar Heat

Gain

through

Windows

Heat

Conduction

through

Walls

OTTV

OTTV = 15α(1-WWR)Uw + 6(WWR)Uf + 194(OFxWWRxSC)

8% to 10% 32% to 40% 50% to 60%



Summary



Case Studies

Advance OTTV



Local Shading

Front Elevation

1. Self Shade

Advance OTTV

Use of Local Shading, within the same 

development

Introduce Rv (Vertical) and Rh (Horizontal) 

to calculation complex external façade and 

internal courtyard



x

Front Elevation

x = opening width U-shaped building

z = distance from the unshaded surface due to vertical depth 

z
Rv = z 

x

1. Self Shade

Advance OTTV



Vertical Shading of U-shaped Building,

Rv > 3, Local shading peaked; shading coefficient, SC2 range from 0.35 

to 0.5 depending on orientation and facing.  To assume all the affected 

internal façades as wall in the OTTV calculation.  

Rv < 3, No local shading; shading coefficient, SC2 = 1.  To include al the 

internal façades (both glaze and wall) in the OTTV calculation. 

1. Self Shade

Advance OTTV



-

x

y

Plan

Rh = y

x

x = opening width of U-shaped building

y = distance from the unshaded surface due to horizontal depth 

1. Self Shade

Advance OTTV



Horizontal Shading of U-shape Building, 

Rh > 1, Local shading peaked; shading coefficient, SC2 range from 

0.35 to 0.5 depending on orientation and facing. To assume all the 

affected internal façades as wall in the OTTV calculation. 

Rh < 1, No local shading; shading coefficient, SC2 = 1.  To include all 

the internal façades (both glaze and wall) in the OTTV calculation. 

1. Self Shade

Advance OTTV



1. Self Shade

Advance OTTV

PAM Center @ KL



1. Self Shade

Advance OTTV



1. Self Shade

Advance OTTV



1. Self Shade

Advance OTTV



1. Self Shade

Advance OTTV



OTTV = 45.02 w/m²

1. Self Shade

Advance OTTV



1. Self Shade

Advance OTTV



1. Self Shade

Advance OTTV



1. Self Shade

Advance OTTV



1. Self Shade

Advance OTTV

OTTV = 42.49 w/m² (-6%)



Open vs Close Loop for OTTV Calculation 

1. Self Shade

Advance OTTV



1. Self Shade

Advance OTTV



Advance OTTV
2. Vertical Green



Advance OTTV
2. Vertical Green



Advance OTTV
2. Vertical Green



Advance OTTV
2. Vertical Green



Advance OTTV
2. Vertical Green



Advance OTTV
3. BIPV

Glassbel @ Klaipeda, Lithuania



Advance OTTV

Glassbel @ Klaipeda, Lithuania

3. BIPV



Advance OTTV
4. Water



Advance OTTV
4. Water



Advance OTTV
4. Water



Advance OTTV
4. Water

BMW Group Pavilion @ London, UK



Advance OTTV
4. Water

BMW Group Pavilion @ London, UK



Advance OTTV
5. Recycle

?



Advance OTTV
5 Aces



Advance OTTV

Recycled water

Planter box

Vertical 

wetland

Suction Tank
(Lower Ground)

Pump

Grey water

Planter box

Sun screen

Water outlet 

Vertical wetland

Full-height window

Water curtain 

26 meters

5 Aces



Green Roof
Types & Suitability



Roof Insulation



Roof Insulation
1. Rigid Foam (Board)



Roof Insulation
2. Bulk

Compressed

‘Z or C’ Spacer



Roof Insulation
3. Reflective / Radiant Barrier

MS 2095:2014 section 3.5 and section 3.6

Radiant Barrier

Reflective surface within an enclosed air space 

Reflective Insulation

Reflective surface laminated onto woven, foam, etc 

which has a resisted conductive element 



Roof Insulation
3. Reflective / Radiant Barrier

Have an emittance rating < 0.05

(Reflect > 95% of heat radiation)  

Note: Emittance is a ratio of energy or heat that is intercepted 

by the insulation and radiated outwards.

Reflective Insulation and Radiant barriers are not 

insulators and therefore have low R-value.  

When they are used within enclosed air spaces as 

part of an insulating system, it reduces the heat 

emitted through the roof and enable the insulation to 

perform near its intended R-value.



Roof Insulation
3. Reflective / Radiant Barrier

Caution

In order to perform properly, reflective insulation and radiant 

barriers must be installed facing (single or double sided) an 

enclosed air space of appropriate dimensions to work as part 

of an insulating system.  

Roof attics are not considered as appropriate air spaces 

because of the convection air movement within them.  

When placed directly against another material, these barriers 

can transfer heat by conduction, instead of blocking or 

reflecting it.



Roof Insulation
4. Spray

Can applied to both heavyweight and lightweight roofs. 

Can fill even the smallest of cavities, thus creating an 

effective insulation.  

Ability to conform to irregular roof shapes.  

Caution

Difficult to maintain the consistent thickness hence affect 

the R-value property.



5. Turf

Roof Insulation

Concrete Slab (to Fall)

Water Proofing

Drain Cell

Roof Barrier Membrane

Soil

Plant

1/2 Slab System



6. Water

Roof Insulation

Planter box

Rainwater tank

Water curtain

Vertical wetland



Roof Insulation
7. Combination



Roof Insulation
7. Combination



Roof Insulation
7. Combination



Roof Insulation
7. Combination



EECA
Energy Efficiency & Conservation Act



▪ Applicable > 8000m2

▪ Up to RM100,000 Fine

EECA

OTTV

BEI



EECA



EECA



Technical Expert Working Group Members 

EECA



MPPP
GBI Silver/Gold, RE50%









Thank You

BGREEN

RIVERSTONE

ELITE
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