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INTRODUCTION



What is climate change?

CLIMATE CHANGE
Climate change is a long-term shift in global or

regional climate patterns, in particular refers

specifically to the rise in global temperatures from

the mid-20th century to present and attributed

largely to the increased levels of atmospheric

carbon dioxide produced by the use of fossil fuels



Causes of climate change?

Rapid industrialization

Energy use

Agricultural practices

Deforestation

Consumer practices

Livestock

Transport

Pollution



Carbon Dioxide (CO2) levels

Global Temperature

Arctic Sea Ice Minimum

Ice Sheets

Sea Level

Ocean Heat Content

Climate indicators



-Carbon Dioxide (CO2) levels-

Latest measurement: August 2021

416 ppm
▪ Human activities have profoundly increased CO2

(a heat-trapping gas) levels in Earth’s atmosphere.

DIRECT MEASUREMENTS: 2005-PRESENT
Global distribution and variation of the concentration of mid-tropospheric 

carbon dioxide in parts per million (ppm)

TIME SERIES: 2002

TIME SERIES: 2016



-Global Temperature-

LATEST ANNUAL AVERAGE ANOMALY: 2020

1.02°C | 1.84°F
▪ Earth’s surface continues to significantly warm,

with recent global temperatures being the
hottest in the past 2,000-plus years.

GLOBAL LAND-OCEAN TEMPERATURE INDEX Change in global surface temperature

TIME SERIES: 1884

TIME SERIES: 2020



-Arctic Sea Ice Minimum-

RATE OF CHANGE

13.0% per decade
▪ Arctic sea ice extent has declined significantly in

all months since 1979, with Septembers
showing the largest declines.

AVERAGE SEPTEMBER MINIMUM EXTENT
Annual Arctic sea ice minimum since 1979, based on satellite 

observations

TIME SERIES: 1979

TIME SERIES: 2020



-Ocean Heat Content-

OCEAN HEAT CONTENT CHANGES SINCE 1955 (NOAA)

LATEST MEASUREMENT: December 2020

326 (± 2) zettajoules

The effects of ocean warming include sea level rise due
to thermal expansion, coral bleaching, accelerated
melting of Earth’s major ice sheets, intensified
hurricanes, and changes in ocean health and
biochemistry.

90% of global warming is occurring in the ocean, with the
last decade and the year 2020 being the hottest.

Bleached coral off Islamorada, Florida



Composition of global greenhouses gas (GHG)

SOURCE: IPCC (2014), https://www.epa.gov/ghgemissions/global-greenhouse-gas-emissions-data

Carbon dioxide (CO2): Fossil fuel use is the primary source of CO2. CO2 can also be emitted from direct human-induced
impacts on forestry and other land use, such as through deforestation, land clearing for agriculture, and degradation
of soils. Likewise, land can also remove CO2 from the atmosphere through reforestation, improvement of soils, and
other activities.

Methane (CH4): Agricultural activities, waste management, energy use, and biomass burning all contribute to CH4

emissions.

Nitrous oxide (N2O): Agricultural activities, such as fertilizer use, are the primary source of N2O emissions. Fossil fuel
combustion also generates N2O

Fluorinated gases (F-gases): Industrial processes, refrigeration, and the use of a variety of consumer products
contribute to emissions of F-gases, which include hydrofluorocarbons (HFCs), perfluorocarbons (PFCs), and sulfur
hexafluoride (SF6).



Composition of global greenhouses gas (GHG)

SOURCE: IPCC (2014), https://www.epa.gov/ghgemissions/global-greenhouse-gas-emissions-data



Effects of climate change?



Aimogasta is a regional center of olive production, trade and
tourism. Expansion of the agricultural frontier in this region
has led to increased wind and water erosion, salinization, and
loss of biodiversity. In the 2008 image, cultivated fields that
did not exist in 1975 are visible around Aimogasta, Villa
Mazán and El Pajonal (seen as green areas with regular
geometric patterns).

Effects of climate change on cities

The Philippine capital of Manila is the most densely
populated city in the world, with more than 1.6 million
inhabitants in 14.8 square miles (38.5 square kilometers).
The greater metro area covers 246 square miles (638 square
kilometers) and hosts a population of over 11 million. These
satellite images illustrate how much the city has expanded in
little more than two decades, bringing significant
infrastructure and environmental problems. The Pasig River,
which cuts through the urban area, is one of the most
polluted rivers in the world.

As the U.S. population has aged, more older people have
been moving from northern states to southern communities.
Sumpter County in central Florida grew 75 percent since
2000, largely due to expansion of The Villages, a master-
planned retirement community with a strong emphasis on
golf. Started as a mobile home park in the early 1980s, The
Villages was the fastest growing micro-population area in the
United States by 2008. These images illustrate the changes
that have accompanied this growth.



Alaska's Lituya Glacier acts as a dam that holds back a vast
pool of glacial meltwater informally known as Desolation
Lake. In August 2020, part of the ice dam gave way and an
estimated 132 billion gallons (500 billion liters) of water
quickly drained out of the lake in an event known as a glacial
lake outburst flood. The water evidently flowed under Lituya
Glacier, then over the gravel delta at the glacier's southern
end and into Lituya Bay. The lake's water level reportedly
dropped at least 200 feet (60 meters) in the event, which
shows up in the September image as a narrowing of its
width.

Effects of climate change on extreme events

Sanford Dam failed on May 19, 2020, flooding the area
downstream. The image on the right was taken the following
day, when the Tittabawassee River peaked some 10 feet
above flood stage at Midland, Michigan. Muddy floodwater
is visible spilling onto land near the river. The image on the
left shows the region before the flooding, when the dam still
held back the waters of Sanford Lake.

Sparked by lightning on June 9, 2012, the High Park Fire
burned more than 87,000 acres near and in Roosevelt
National Forest, just west of Fort Collins, Colorado. One
person was killed and at least 259 homes were destroyed.
High temperatures and strong winds hampered efforts to
extinguish the blaze, which was the second largest in
Colorado history.



Effects of climate change on ice

Hudson Bay, which is considered a sea of the Arctic Ocean
despite being surrounded by land, freezes over completely in
winter and thaws in summer. These images show the
decrease in ice over the course of 16 days in July 2020.
During the thaw, polar bears travel over the slowly melting
sea ice to hunt for ringed seals and other prey. When the ice
becomes too scarce, the bears fast and wait for it to return.
The area has lost about a third of the polar bear population
since the 1980s, dropping the count from about 1200 to
800, apparently because declining summer sea ice has given
them less opportunity to feed.

A thick mass of floating ice, called an "ice tongue," stretches
from Thwaites Glacier, which sits on solid ground in West
Antarctica, into the Amundsen Sea. These images show the
fracturing and loss of much of the ice tongue from 2001 to
2019. Ice moving from land to sea contributes to sea-level
rise, and the amount of ice flowing into the sea from
Thwaites has doubled in the span of three decades.

Ice in the Beaufort Sea, off the Arctic Ocean, suffered
significant fracturing and breakup by mid-April in 2016,
considerably earlier than the late-May period when this
usually happens. NASA ice specialists attribute the change to
unusually warm air temperatures during the first months of
the year and to strong winds caused by a stalled high-
pressure system over the area. The thicker, multi-year ice that
once covered the region has largely given way to seasonal,
first-year ice that is thinner, weaker and more easily broken
up by strong winds.



Effects of climate change on human impact

These images illustrate major changes in agricultural
practices in the Mexican state of Chihuahua. Increased
diversion of water from the Luis L. Leon Reservoir for
agricultural irrigation has affected vegetation patterns in the
northeastern part of Chihuahua and significantly reduced the
amount of water reaching the Rio Grande River. Farmers use
center pivot irrigation systems (marked by red circles) to
grow alfalfa and sorghum for dairy farms and cattle feedlots.
The drop in water supplying the Rio Grande seriously
threatens wildlife habitat and natural vegetation.

These images show an increase in crops near the Saudi
Arabian town of Wadi ad-Dawasir, which are irrigated with a
shrinking supply of groundwater. Studies using data from
NASA's GRACE satellite system found that the Arabian
Peninsula has the most stressed of the world's 37 largest
aquifers, especially in this part of the aquifer. According to a
UN report, the water table here has dropped some 20 feet (6
meters) per year since the 1980s, prompting fears that the
aquifer could be depleted within a few more decades.

The 2019 image shows an area of Papua (also known as
Western New Guinea) where the forest was cleared between
2011 and 2016, reportedly to make way for plantation
agriculture.



Effects of climate change on land cover

These images show changes from 1988 to 2017 in the Port
of Busan region at the southeastern tip of the Korean
Peninsula, including the addition of Busan New Port near
Gadeok Island. The World Shipping Council ranks Busan,
which has been a trading hub since at least the 15th century,
the world’s fifth busiest container port. The images also
show that three barrier islands at the mouth of the Nakdong
River have shifted positions and grown slightly larger during
this period. South of the islands, rows of seaweed farming
operations are visible in the 2017 image.

In much of the U.S., spring began unusually early in 2020.
These images compare an area near the border of North and
South Carolina in early March of 2018 and 2020. In the latter
year, the area saw its earliest eruption on record of leaves and
flowers. The two images wouldn't look very different in
natural color. But in these false-color images, made from
both visible and infrared light, springtime vegetation is
highlighted with darker and more widespread shades of
green.

A powerful windstorm, known as a derecho, tore across Iowa,
northern Illinois, and northern Indiana on Aug. 10, 2020,
with hurricane-force winds of 75 mph (120 kph) or more.
Eastern Iowa saw gusts of up to 115 mph (185 kph),
according to the National Weather Service. These images
show fields of corn and soybeans in that state, before and
after the storm. The lighter greens of the August image
indicate crops that the winds damaged.



Effects of climate change on water

The water level of the north arm of Great Salt Lake, Utah, has
reached a record low of 4,191.6 feet because the smaller
snowpack of recent years has reduced the spring runoff that
feeds the lake. The south arm’s water has dropped below the
level where it could cross the breach that separates the arms.
Water from the north arm is pumped to evaporation ponds,
seen on the right side of these images, from which salt,
potassium and other minerals are extracted.

These images show a section of the Mekong River that forms
a border between Laos (top) and Thailand. Its water is
normally fast-flowing and loaded with sediments that give it
the muddy brown appearance seen in the 2015 image. But in
the 2020 image, the river was unusually shallow and slow-
moving, the result of both drought and flow-reducing dams.
That enabled sediment to settle to the bottom and promoted
the growth of algae, giving the river a blue-green cast.

These images show changes in Winam Gulf, a northeastern
extension of Lake Victoria, Africa's largest lake. Months of
intense rain raised the water level to the highest point in the
three decades of measurement by satellite, putting lakeside
communities at risk of flooding. Many of the green patches
within the gulf are vegetation. Suspended sediment
(particles of soil or other materials) colors some of the water
brown.



Can we reverse the impacts of climate change?
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AR6 Climate Change 2021: The Physical 
Science Basis
Human activities (anthropogenic activities) have contributed about 1.1°C to global warming since 1850 - 1900
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Global Cities Commitment

Some of the cities are
doing the most to address
climate change. According
to Bloomberg.com, the
following cities are setting
out the most rigorous
plans to achieve carbon or
climate change neutrally by
2050.



Global Cities Commitment - Melbourne
• Been certified carbon neutral for our operations every year

since 2012
• Cut emissions from our council operations by 53% between

2013 and 2019
• Purchased 100 per cent renewable energy through the

Melbourne renewable energy project
• Planted 3000 trees a year to grow our urban forest, with

over 22,000 trees planted since 2012
• Switched our major events such as Melbourne fashion

week, Melbourne music week and Melbourne knowledge
week to be certified carbon neutral

• Invested $17.1 million of clean energy finance corporation
funds in energy efficiency and renewable energy, including
2244 solar panels installed and 11,816 street lights

• Accelerated waste avoidance and resource recovery through
centralized garbage and recycling hubs across the city.

https://www.melbourne.vic.gov.au/sitecollectiondocuments/cli
mate-change-mitigation-strategy-2050.pdf

https://www.melbourne.vic.gov.au/about-council/vision-goals/eco-city/pages/carbon-neutral-events.aspx
https://www.melbourne.vic.gov.au/sitecollectiondocuments/climate-change-mitigation-strategy-2050.pdf


Global Cities Commitment - Netherlands

The Climate Act has turned the focus of the Netherlands' climate policy emphatically on the long term. The act
specifies a final target for 2050 and an interim target for 2030. With regard to the sector-specific targets under the
national Climate Agreement, the government has not only taken into account cost-efficiency between now and 2030,
but also and expressly steps that need to be taken beyond that date to achieve the 2050 target. For this reason, the
first Climate Plan under the Climate Act also contains policy initiatives to prepare for the long term.

The Netherlands has focused its energy and climate policy on cutting greenhouse emissions, with targets to reduce
emissions by 49% by 2030 and by 95% by 2050 from 1990 levels. In June 2019, it adopted a national Climate
Agreement that was developed through a process involving diverse groups from across Dutch society that worked
together to define policies and measures aimed at achieving these targets.

https://www.iea.org/news/the-netherlands-is-well-prepared-to-reduce-co2-emissions-iea-policy-review-says

https://www.iea.org/news/the-netherlands-is-well-prepared-to-reduce-co2-emissions-iea-policy-review-says


Global Cities Commitment – Sydney

https://www.sydney.edu.au/news-opinion/news/2020/08/26/university-of-
sydney-commits-to-climate-action-sustainability.html

https://www.sydneyairport.com.au/corporate/media/corporate-
newsroom/sydney-airport-commits-to-net-zero-by-2030

Australia's Long-Term Emissions 
Reduction Plan is a whole-of-economy 
plan to achieve net zero emissions by 
2050.

The Plan outlines:
1)drive down the cost of low emissions
technologies
2) deploy these technologies at scale
3) help regional industries and communities
seize economic opportunities in new and
traditional markets
4) work with other countries on the
technologies needed to decarbonise the
world’s economy.



Global Cities Commitment – Sydney
The NSW Government is providing energy bill relief for
households and businesses through programs to promote
energy efficiency:
• discounts on high efficiency fixed appliances for

households
• discounts for small businesses to upgrade to energy

saving equipment
• training for small businesses to save energy and

money
• energy efficiency support for manufacturers
• more efficient street lighting
• new energy efficiency standards for appliances,

buildings and infrastructure
• the Net Zero Plan programs, including the NSW

Electric Vehicle Strategy; the Net Zero Industry and
Innovation Program; the Hydrogen Program; the
Energy Security Safeguard; and other energy efficiency
programs for households and businesses.

https://www.environment.nsw.gov.au/topics/climate-change/nsw-climate-change-fund/programs

https://www.environment.nsw.gov.au/topics/climate-change/nsw-climate-change-fund/programs


Global Cities Commitment – Barcelona
To reach the target of reducing emissions by 45% by 2030, on route
to being carbon neutral by 2050, the Barcelona Climate Plan 2018 -
2030 sets five main priority areas and 18 action areas, which are
outlined below:
1) People First
2) Starting at home
3) Transforming communal spaces
4) Climate economy
5) Building together

https://www.c40knowledgehub.or
g/s/article/Barcelona-s-Climate-
Action-Plan-2018-
2030?language=en_US#:~:text=Ba
rcelona's%20Climate%20Plan%20
2018%20%2D%202030,becoming
%20carbon%20neutral%20by%20
2050.

https://ajuntament.barcelona.cat/ecologiaurbana/sites/default/files/Barcelona%20Commitement%20to
%20Climate.pdf

https://www.c40knowledgehub.org/s/article/Barcelona-s-Climate-Action-Plan-2018-2030?language=en_US

https://www.c40knowledgehub.org/s/article/Barcelona-s-Climate-Action-Plan-2018-2030?language=en_US


Global Cities Commitment – London

To make London a zero carbon city requires action from the Mayor,
businesses, communities, boroughs and national government.

What is needed by 2050? 



Global Cities Commitment – New York
What is New York doing about Climate Change?
Plans and Programs

Climate Leadership and Community Protection Act
Climate Risk and Resiliency Act
Climate Smart Communities
Charge NY
Transportation and Climate Initiative

Regional Greenhouse Gas Initiative (RGGI)
Build Smart NY

Renewable Energy Portfolio Standard
Small Wind Turbine Program
Renewable Heat NY
NY Sun

Statewide Climate 
Planning

Greenhouse Gas 
Inventory and 
Reduction

Renewable Energy

https://www.dec.ny.gov/energy/44992.html

https://climate.ny.gov/
https://www.dec.ny.gov/energy/102559.html
https://climatesmart.ny.gov/
https://www.nyserda.ny.gov/All-Programs/Programs/ChargeNY
http://www.transportationandclimate.org/
http://www.rggi.org/
https://www.nypa.gov/innovation/programs/buildsmart-ny
https://www.nyserda.ny.gov/All-Programs/Programs/Clean-Energy-Standard/Renewable-Portfolio-Standard
https://www.nyserda.ny.gov/All-Programs/Programs/Small-Wind-Program
https://www.nyserda.ny.gov/All-Programs/Programs/Renewable-Heat-NY
http://ny-sun.ny.gov/
https://www.dec.ny.gov/energy/44992.html


Global Cities Commitment – Paris

The Paris Agreement 1. The Paris Agreement is a landmark international accord that was
adopted by nearly every nation in 2015 to address climate
change and its negative impacts.

2. The agreement aims to substantially reduce global greenhouse
gas emissions in an effort to limit the global temperature
increase in this century to 2 degrees Celsius above preindustrial
levels, while pursuing the means to limit the increase to 1.5
degrees.

3. The agreement includes commitments from all major emitting
countries to cut their climate pollution and to strengthen those
commitments over time.

4. The Paris Agreement is a legally binding international treaty on
climate change. It was adopted by 196 Parties at COP 21 in Paris,
on 12 December 2015 and entered into force on 4 November
2016.



Global Cities Commitment – Canada

1. The 2016 Pan-Canadian Framework on Clean Growth and
Climate Change (PCF) is Canada’s first-ever national climate
plan that was developed with provinces and territories, and
in consultation with Indigenous peoples.

2. In December of 2020, the Government of Canada
introduced A Healthy Environment and a Healthy Economy –
Canada’s strengthened climate plan.

3. Canada is now on a path to exceed its 2030 Paris Agreement
emissions reduction target and has the building blocks in
place to get to a prosperous net-zero emissions future by
2050.

https://climateactiontracker.org/countries/canada/

https://climateactiontracker.org/countries/canada/


Global Cities Commitment – Taiwan

https://ottawacitizen.com/opinion/sgro-and-chen-let-taiwan-play-a-part-in-the-global-effort-to-fight-climate-change
https://www.taiwannews.com.tw/en/news/4280724

https://ottawacitizen.com/opinion/sgro-and-chen-let-taiwan-play-a-part-in-the-global-effort-to-fight-climate-change
https://www.taiwannews.com.tw/en/news/4280724
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- nanti gabungkan info

The Kyoto Protocol is an international agreement linked to the United Nations
Framework Convention on Climate Change which was adopted on 11 December
1997 and came into force on 16 February 2005. The Protocol, which has been
ratified by Malaysia, encourages a reduction in the emission of harmful gases
from industries, and sets binding targets for 37 industrialized countries (Annex I
countries) and the European community for reducing greenhouse gas emissions.

The Paris Agreement under the United Nations Framework Convention on
Climate Change (UNFCCC) was adopted in 2015. The objective of the Agreement
is to strengthen the global response to the threat of climate change. The aim is
to keep global temperature rise well below 2 degrees Celsius above pre-
industrial levels, and to pursue efforts to limit the temperature increase even
further to 1.5 degrees Celsius.

Engagement with the international community



Malaysia’s first Nationally Determined Contribution 



SOURCE: Malaysia’s BUR-3. 2020

Malaysia Sectoral Time Series of GHG Emissions 
from 1990 to 2016 



Major Sources of GHG in Malaysia



Mitigation actions and key adaptation actions



Key climate change tasks 2021/2022
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Definition of low carbon cities



Cities, urbanization and GHG emissions

Cities are the main engines for a dynamic economic growth and the focal points of most population. However
the process of urbanization has contributed significantly to the increase of GHG emissions. Thus, fostering urban
development in the most sustainable manners can reduce energy demand, consumption and GHG emissions.

Cities and urbanization increase the proliferation of CO2 and GHG emissions



The 3M approach

2 31

The 3M approach is introduces to guide cities to position themselves as major players in climate change
mitigation, as well as set an example for the development of emission reduction strategies at the local level. The
3M approach consists of three (3) actions below:



Key challenges

1 2 3 4

5 6 7

Seven (7) key challenges were recognized as barriers to low carbon pathway in most Malaysian cities



Synopsis of the action plans
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In shaping the pathway of low carbon development in Malaysia,
the following action plans are recommended to drive the
transformation.



Target cities and others cities
A total of 33 local and regional government has been selected as
Target Cities. The main criteria for the selection is the total number
of population in the city/area must exceed 300,000 - based on the
2010 census data by the Department of Statistics of Malaysia - with
exception for Putrajaya Corporation, Kulai Municipal Council, Pasir
Gudang City Council, Pontian District Council, Sepang Municipal
Council and Hang Tuah Jaya Municipal Council.

Cities that are not selected as target cities,
but are keen in implementing mitigation
measures to reduce GHG emissions can
undertake the following actions as vital
steps in paving the pathway to low carbon
cities or low carbon development.



Absolute carbon reduction targets
The timeline and absolute carbon reduction targets for target cities by 2030 until 2050 are as follows:
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Low carbon cities 2030 challenge



Low carbon cities 2030 challenge



Low carbon cities 2030 challenge



Low carbon cities 2030 challenge



Low carbon cities 2030 challenge



Low carbon cities 2030 challenge



Low carbon cities 2030 challenge



LCCC participation - Iskandar Malaysia



LCCC participation - Iskandar Malaysia



LCCC participation - Iskandar Malaysia



LCCC participation - Iskandar Malaysia



LCCC participation - Iskandar Malaysia



LCCC participation - Iskandar Malaysia



LCCC participation - Iskandar Malaysia
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Blueprint implementation document for LCCC 
2030



Greenery and water bodies - Current Implementation

Tree planting programme among staff 
and students 

The 40 acres of land for the Tiny Forest 
Project

SCO, Planeteers and JPNJ staff in Tiny 
Forest Project at Hutan Simpan Lenggor, 

Kluang (2nd Series)



Energy - Current Implementation

The automatic lighting sensors were 
installed at the Tunku Tun Aminah 

Library (L2 element)

Implementation of natural lighting design 
in UTHM building

Installation of solar panel



Waste - Current Implementation

UTHM composting food waste centreUTHM recycling collection centreCage for separation at source in few 
areas around UTHM





Mobility - Current Implementation

Green U-Bicycle for rent to promote 
sustainability agenda at Tun Fatimah 

Residential College

Electric vehicle used by staff in UTHMFree shuttle bus service at the UTHM 
campus



Performance criteria for Low Carbon Cities
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Oroeco Application

JouleBug Application Think Dirty Application

HowGood Application

Sustainable application



Apps interface

Sustainable application



CARBON EMISSION JAPAN MALAYSIA UNITED KINGDOM AUSTRALIA

1.114 kg CO2e/tonne

(MINISTRY OF ENVIRONMENT, 

JAPAN)

1. Recycle =  586.531 kg CO2e/tonne (DEFRA, 

2018)

2. Composting = 8.951 kg CO2e/tonne (DEFRA, 

2021)

1. Organic: Food and drink waste = 626.875 kg

CO2e/tonne (DEFRA, 2021)

2. Landscape waste/garden waste = 578.959 kg

CO2e/tonne (DEFRA, 2021)

3. Electrical waste = 8.902 kg CO2e/tonne

(DEFRA, 2021)

4. Metal = 8.902 kg CO2e/tonne (DEFRA, 2021)

5. Plastic = 8.902 kg CO2e/tonne (DEFRA, 2021)

6. Paper and board = 1401.804 kg CO2e/tonne

(DEFRA, 2021)

1. Food waste = 2.1 tonne CO2/e  (NGA, 

2021)

2. Paper and cardboard = 3.3 tonne CO2/e 

(NGA, 2021)

3. Garden and green = 1.6 tonne CO2/e 

(NGA, 2021)

4. Inert waste (metal, plastic, glass) = 0 

(NGA, 2021)

5. Rubber and leather = 3.3 tonne CO2/e 

(NGA, 2021)

0.59 kg CO2e/m3 (MDPI) 0.419 kg CO2/m
3 (CCM Study, UNEP, 2012)

1. Water supply = 0.148 kg CO2e/m3 (DEFRA, 

2021)

0.506 kg CO2e/kWh (Climate 

Transparency)
694. CO2e/kWh (MESTECC)

1. kg CO₂e per unit = 0.21233 kg CO2e/kWh 

(DEFRA, 2021)

2. kg CO₂e of CO2 per unit = 0.21016 kg 

CO2e/kWh (DEFRA, 2021)

72.0 ktCO2e (IPCC, 2006)

1. Car = 0.18368 kg CO2e/km (DEFRA, 2018)

2. Motorcycle = 0.11529 kg CO2e/km (DEFRA, 

2018)

3. Bus = 0.791 kg CO2e/km (LCMB, 2017)

1. Passenger car = 0.03021 kg CO2/mile 

(EPA, 2021)

2. Motorcycle = 0.189 kg CO2/vehicle-mile 

(EPA, 2021)

3. Bus = 0.056 kg CO2/passenger-mile 

(EPA, 2021)

21.4 Mt Co2e (WRI)

1. Forest = 14,400 kg CO2e/ha/year (NC3)

2. Landscape = 2,000 kg CO2e/ha/year (NC3)

3. Water Bodies = 2,560 kg CO2e/ha/year (NC3)

4. Trees = 30 kg CO2e/tree/year (NC3)

CARBON EMISSION FACTOR ACCORDING TO COUNTRY

Sustainable application



Sustainable application



Sustainable application



Sustainable application



Sustainable application



https://www.climatecare.org/calculator/

Carbon calculator website



https://www.carbonfootprint.com/calculator.aspx

Carbon calculator website



https://www.conservation.org/carbon-footprint-calculator#/

Carbon calculator website
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https://www.wri.org/data
/world-greenhouse-gas-
emissions-2005

World GHG emission in 2005 

https://www.wri.org/data/world-greenhouse-gas-emissions-2005


1. The generation of methane from the
anaerobic decay of waste in landfills

2. The emission of nitrous oxide from
our solid waste combustion facilities

Solid waste contributes directly to greenhouse gas emissions that give high global 
warming potential through:

Methane has 21 times the warming
potential of carbon dioxide

Nitrous oxide has 310 times worse
than CO2 in terms of global
warming
Last over 100 years in the
atmosphere

90.9% of methane emissions in
Malaysia were generated from
landfill

Wasteful impact on climate change



https://deq.nc.gov/conservation/recycling/recycling-climate-
change

Waste and its link to GHG emissions

https://kingcounty.gov/depts/dnrp/solid-
waste/programs/climate/climate-change-waste-
management.aspx

https://deq.nc.gov/conservation/recycling/recycling-climate-change
https://kingcounty.gov/depts/dnrp/solid-waste/programs/climate/climate-change-waste-management.aspx


Reducing waste, recycling and composting are effective ways to decrease the generation of greenhouse gases such as carbon 
dioxide and methane. They achieve these benefits in two ways

1. by helping save energy in the processing of materials for industrial and consumer use, and
2. by reducing the flow of materials 

Especially food and other organic wastes into landfills where anaerobic decomposition produces methane.

https://deq.nc.gov/conservation/recycling/recycling-climate-
change

Recycling and climate change

https://deq.nc.gov/conservation/recycling/recycling-climate-change


https://deq.nc.gov/conservation
/recycling/recycling-climate-
change

Composting and climate change

https://deq.nc.gov/conservation/recycling/recycling-climate-change


MYRESEARCH – Cigarette butt brick 

• CBs that are flicked away by smokers on the streets, footpaths, nature strips and gutters contain a significant amount of 
nicotine trapped in the fibres of the filter

• The cellulose acetate filters in CBs are slow to biodegrade and the toxic chemicals that trapped inside the body as they 
deteriorate pose a serious environmental risk



MYRESEARCH – Mosaic sludge brick 

• Sludge can also be produced by industrial waste, hospital waste, wastewater, treatment plant, runoff from the street, 
farmland and in some cases from landfill leachate

• Sludge can be either organic and inorganic due to the wastewater treatment activity

• Mosaic sludge on this study will be divided by two : Polishing sludge (PS) and Bodymill sludge (BS)

• The mosaic sludge was collected in semisolid condition



MYRESEARCH – Palm oil mill waste brick 

• Thousand tons of palm oil waste during oil palm extraction are produced annually and eventually disposed into landfill 

• Different types of palm oil mill waste such as : Empty Fruit Bunch, Palm Fibre, Palm Kernel Shell and Palm Oil Fuel Ash



MYRESEARCH – Electroplating sludge brick 

• Electroplating is the chemical process involves the deposition of metal ion into the surface of material with  low-voltage 
direct current

• Applications: 1) Provide protective coating to prevent corrosion 2) Improve strength and appearance of the material

• In Malaysia, electroplating has dominated nearly  51.6% shares from metal finishing chemicals market in 2017 and 
predicted to contribute about  USD 46.41 million by 2025 (Research and Market, 2018)



MYRESEARCH – Self-compaction concrete

• Malaysia could not escape from facing the solid waste management problems

• Economic growth has contributed to the increase in the demand for electricity primarily that was produced by coal-
fired plant

• It will lead to the increment in coal by the power plants thus will generate waste such as fly ash (FA) and bottom ash 
(BA) to landfills

• These wastes must properly manage and disposed of without causing any harmful environmental effects



MYRESEARCH – Petroleum sludge/palm oil fuel 
ash/quarry dust concrete

• Petroleum has become the world’s important source of energy due to its high energy density, easy transportability and relative 
abundance

• Investigation of the long-term leaching of heavy metals from petroleum sludge by using S/S matrices incorporated with palm 
oil fuel ash as replacement of cement and quarry dust as replacement of sand respectively

• Two types of leaching method are used to give the result on composition of heavy metals from S/S matrices and effect from 
the long-term leaching of heavy metals by using Semi-Dynamic Leaching Procedure (SDLP) and Static Leaching Test (SLT)



MYRESEARCH – The performance of Takakura 
composting using food waste from Makanan Ringan
Mas industry 



Community program

The handover of composting 
materials to 10 selected schools in 

Simpang Renggam Parliament

Takakura home composting 
technique

Composting and Recycling 
Demonstration
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