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Chapter 1
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Concepts and Definitions Related to
Climate Change and Energy Transition
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Section 1: Climate Change
AfRTRN 5: TR ARTST

1.1 Climate Change

Climate change is the long-term shift in the Earth's average temperatures and
weather patterns. The world has been warming rapidly over the past century,
resulting in evolving weather patterns. From 2015 to 2024, global temperatures were,
on average, approximately 1.28°C higher than those of the late 19th century,
according to the European Copernicus Climate Service. The year 2024 was recorded
as the hottest year globally, mainly due to climate change, which led to unusually
high temperatures. Additionally, it was the first calendar year to surpass 1.5°C of
warming compared to pre-industrial levels'. The IPCC states that human activity is
the primary reason for the warming since the mid-20th century. Data from NASA,
NOAA, and the UNFCCC support this finding, highlighting the need for immediate
global mitigation efforts.

C Global surface temperature: increase above pre-industrial
Reference period : pre-industrial (1850-1900) - Credit: C3S/ECMWF
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Image 1: Global Surface Temperature increase above pre-industrial level 1967-2024;
Source: ERA5, C3S/ECMWF

! Global Climate Highlights 2024." Copernicus, climate.copernicus.eu/global-climate-highlights-2024.
Accessed 9 Apr 2025.
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1.2 Climate Change Impacts

Climate change has widespread and severe effects on ecosystems, economies, and
human health. Increased global temperatures lead to more intense heat waves,
droughts, and wildfires. Furthermore, warming oceans and melting ice are raising sea
levels, threatening coastal communities. The frequency and severity of extreme
weather events, such as hurricanes and floods, are rising. Biodiversity is rapidly
declining as species struggle to adapt, with ecosystems such as coral reefs on the
brink of collapse. Agriculture and water resources are compromised, worsening food
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The Multifaceted Impacts of Climate Change

Health Risks
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Image 2 : Impacts of Climate Change; visual made with Napkin.Ai

insecurity, especially in at-risk areas. In addition, health risks soar due to heat stress,
air pollution, and disease spread. Reports from the IPCC?, NASA®, and WHO?*
highlight that these effects disproportionately impact marginalised groups,
emphasising the urgent need for climate action.
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2 ARG Synthesis Report: Climate Change 2023 - IPCC." IPCC, www.ipcc.ch/report/sixth-assessment-
report-cycle. Accessed 9 Apr 2025.

8 Cermak, Alicia. "Effects - NASA Science." NASA Science, 23 Oct. 2024, science.nasa.gov/climate-
change/effects. Accessed 9 Apr 2025.

*World Health Organization: WHO. Climate Change. 12 Oct. 2023, www.who.int/news-room/fact-
sheets/detail/climate-change-and-health. Accessed 9 Apr 2025.
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1.3 1.5°C

As the planet continues to warm, the adverse effects of climate change intensify. The
IPCC emphasises that keeping the long-term average temperature rise to 1.5°C is
crucial. In a historic agreement reached in Paris in 2015, nearly 200 countries
committed to limiting global warming to this level. Exceeding a 1.5°C increase in
global temperatures may lead to several consequences®:

> Extremely hot days could become, on average, 4°C warmer at mid-latitudes
(regions outside the poles and tropics) compared to 3°C at 1.5°C.

> Sea-level rise could reach approximately 0.1 meters higher than at 1.5°C,
potentially exposing an additional 10 million people to events such as
increased flooding frequency.

> Over 99% of coral reefs could be lost, compared to 70%-90% at 1.5°C.

> Twice as many plants and vertebrates (animals with a backbone) could be
exposed to unsuitable climate conditions across more than half of their
geographical range.

> By 2050, several hundred million more people may be exposed to climate-
related risks and vulnerable to poverty than at 1.5°C.

5 Summary for Policymakers - Global Warming of 1.5 oC." Global Warming of 1.5 oC,
www.ipcc.ch/sr15/chapter/spm. Accessed 9 Apr 2025.

R



°. Biodiversity
Threat

Biodiversity @
Protection ===
X

Coral Reef D ™  Coral Reef Loss

Survival @
5 &
Moderare VO\ e ISrr?Vg::et Weather
Weather Impact ~" ; P
L
L—O

Higher
Temperature Rise
>

1.5°C to protect our planet’s future.

1.5°C Climate Limit

Image 3 : 1.5°C to protect our future; visual made with Napkin.Ai
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1.4 Fossil Fuel and Climate Change

Burning fossil fuels emits significant carbon dioxide, a greenhouse gas, into the
atmosphere. These gases trap heat, leading to global warming. The average global
temperature has already risen by 1°C, and in 2024, it crossed the critical threshold of
1.5°C for the first time®. Exceeding 1.5°C heightens the risk of severe sea level rise,
extreme weather events, biodiversity loss, and species extinction, along with food
shortages, deteriorating health, and increased poverty for millions worldwide. Fossil
fuels significantly drive the climate crisis. The IPCC reports that emissions from these
fuels are the leading cause of global warming. In 2018, 89% of global CO» emissions
came from fossil fuels and industry”.

8 Fossil Fuels and Climate Change: The Facts." ClientEarth, 3 Apr. 2025, www.clientearth.org/latest/news/
fossil-fuels-and-climate-change-the-facts.

7 Climate Change in Data: The Physical Science Basis." https://www.ipcc.ch/, www.ipcc.ch/report/ar6/
wg1/resources/climate-change-in-data.
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Impact of Fossil Fuels on Climate

Coal is the dirtiest.
1 It is the largest source

of global emission.
> Oil Emissions
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Oil contributes a
2 third of globl
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3 accounts for a fifth
of carbon emissions.

Image 4 : Impacts of fossil fuel on climate; Visual made with Napkin.Ai
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1.5 Greenhouse Gases (GHGs)

This is the collective term for all the leading gases contributing to global warming.
The primary anthropogenic greenhouse gases are:

» Carbon dioxide (CO»9)
» Methane (CHy)
> Nitrous oxide (N20O)

» Groups of three fluorinated gases - sulfur hexafluoride (SFg),
hydrofluorocarbons (HFCs) and perfluorocarbons (PFCs)

Breakdown of Major Greenhouse
Gases Sources

[ Sulfur Hexafluoride (SFg) }\ ,{588 Perfluorocarbons (PFCs) J

Electrical Industry - - Aluminum Production

~—d-4
—— -

Industrial Processes - - «~ - Semiconductor Manufacturing

e
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I
I
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I
I
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I YRR
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Image 5 : Sources of GHGs; visual made with Napkin.Ai

Y



Less recognised and discussed than CO» are the increasing emissions of methane
and nitrous oxide, which trap about 30 and almost 300 times more heat than CO»
(over 100 years), respectively.

Currently, methane® and nitrous oxide® emissions are well above the safe limits
outlined by the IPCC due to emissions from the fossil fuel and agriculture sectors.

G
@ Global atmospheric concentration of carbon dioxide

.... CO, concentration (monthly average) — 12-month average

420 ppm
In 2024 CO increased to an average of 422.1 ppm,
+2.9ppm* on 2023
410
400
390
Seasonal variability
380

370
2005 2010 2015 2020 2024
* The uncertainty of the annual increase is + 0.3 ppm

Data source : C3S/0bs4MIPs (v4.6) consolidated (2003-2023) and CAMS preliminary near real-time data (2024)
(GOSAT-2 records. Spatial range : 60°S - 60°N over land - Cradit : C38/CAMS/ECMWF/University of Bremen/SRON

) v (opemias @ Gz CECMWF

N ] :

@ Global atmospheric concentration of methane

... CH concenration (monthly average) —=12-month average

1900 ppb M L
In 2024 CO2 increased to an average of 1897 ppb,

+3 ppb* on 2023

1850
1800

750§

2005 2010 2015 2020 2024

* The uncertainty of the annual increase is + 2 ppb

Data source: C38/0bs4MIPs consolidated (2003-2023) and CAMS preliminary near real-time data (2024)GOSAT
records. Spatial range: 60°S - 60°N over land - Cradit: C3S/CAMS/ECMWF/University of Bremen/SRON

B oo (opemcs G B==-. SECMWF

Image 6 & 7 : Global atmospheric concentration of carbon dioxide and methane,
side-by-side; Source: ERA5, C3S/ECMWF

8 Nisbet, E. G., et al. "Very Strong Atmospheric Methane Growth in the 4 Years 2014-2017: Implications for
the Paris Agreement." Global Biogeochemical Cycles, vol. 33, no. 3, 2019, pp. 318-342,
https://doi.org/10.1029/2018GB006009. Accessed 9 Apr. 2025.

9Tian, Hangin, et al. "A Comprehensive Quantification of Global Nitrous Oxide Sources and Sinks." Nature,
vol. 586, no. 7828, 2020, pp. 248-256, https://doi.org/10.1038/541586-020-2780-0. Accessed 9 Apr. 2025.
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1.6 Scope 1, 2, 3 GHG Emissions

Scope 1, 2, and 3 GHG emissions refer to the greenhouse gases that individuals,
companies, or countries release into the atmosphere. Depending on how they are
defined, these typically encompass all GHGs or CO,. Regarding corporate emissions,
there are three types (for more detail, see ‘Scope 1, 2 and 3 emissions’ below):

Scope 1 Scope 2 Scope 3

GHG emissions cover all indirect
emissions outside Scope 2 that
arise in a value chain, both

Indirect emissions occur from
electricity generation, heat,
steam or cooling purchased by or

Most direct
emissions occur
from sources

owned or otherwise brought onto the upstream, mid and downstream
controlled by a premises of a company or
company or business. These emissions are
business. beyond the company or
business's immediate control and
are measured at the source
Example: Example: Purchased electricity Example: Purchased goods and
Company and heat products services, business travel, employee
facilities, fuel commuting, use of sold products,
combustion, transportation and distribution of
company products, investments, leased
vehicles, fugitive assets and franchises, solid waste
emissions disposal and wastewater treatment
Scope 2 Scope 1
INDIRECT DIRECT
A
Scope 3 Scope 3
L INDIRECT INDIRECT
purchased goods —
fro s purchased electricity. transportation
steam. heating and ' apdidale R investments
E. D. cooling for own use leased assets e N
capital goods =] = =1 SO facilities ﬂ
T ’
- d. Q emPone? pr?é:essigg cﬁ’f - franchises
uel and enert commutin
related activit%ys w 9 -9 N ? ﬁ
& -_ business travel company E lasellmy
transportation vehicles use of sold :
and distribution waste products end-of-life
generated in treatment of
operations sold products
Upstream activities Reporting company Downstream activities

Image 8 : GHG Protocols scopes and emissions across the value chain. WRI/WBCSD, 2011
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1.7 Net Zero

Net Zero refers to reducing emissions as much as possible and offsetting any
remaining emissions. In simpler terms, any GHGs that continue to be emitted are
balanced by removing an equivalent amount from the atmosphere. Once net zero is
achieved, the total amount of GHGs in the atmosphere remains unchanged™.

The IPCC states that we must cut emissions to achieve net zero emissions by 2050
for a 50% chance of limiting warming to 1.5°C. To achieve this, we have to cut
emissions by 45% from 2010 levels by 2030. This requires transformational and rapid
decarbonisation of the energy, food, transport, and industrial sectors. A growing
coalition of countries, cities, businesses and other institutions are pledging to get to
net-zero emissions. As of June 2024, 107 countries, responsible for approximately
82% of global GHG emissions, had adopted net-zero pledges either in law, in a
policy document such as a national climate action plan or a long-term strategy, or in
an announcement by a high-level government official. More than 9,000 companies,
over 1000 cities, more than 1000 educational institutions, and over 600 financial
institutions have joined the Race to Zero, pledging to take rigorous, immediate action
to halve global emissions by 2030
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O UN Climate Summit News. "Net Zero and Offsets: What's That All About?" UN Climate Summit News -
COP29, 4 Nov. 2021, unclimatesummit.org/netzero-offsets. Accessed 9 Apr 2025.

" United Nations. (2022). For a Livable Climate: Net-zero Commitments Must Be Backed by Credible
Actions. https://www.un.org/en/climatechange/net-zero-coalition. Accessed 9 Apr 2025.
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1.8 Sectoral Emission

Sectoral emissions refer to sources of GHG emissions categorised into five economic
sectors: energy, agriculture, industrial processes, waste, and land use and forestry.'
The energy sector is the most significant contributor to greenhouse gas emissions,
accounting for a staggering 75.7% worldwide. This includes emissions from
electricity and heat generation (29.7%), transportation (13.7%), manufacturing and
construction (12.7%), and buildings (6.6%)'". Additionally, it covers fugitive
emissions- those released during fossil fuel production or transmission- as well as
emissions from the combustion of other fuels.

Land use & forestry
2.7%

Industrial processes
6.5%

Agriculture
1.7%
Global
Emissions
2021

Energy
75.7%

Industrial processes
2.4%

Land use & forestry
7.3%

Energy
44.7%
Bangladesh

Emissions
2021

Agriculture
36.7%

Image 9 & 10 : Global and Bangladesh's GHG emissions by sector, 2021
Source: Climate Watch Platform, WRI '*

12 Ge, Mengpin. "Where Do Emissions Come From? 4 Charts Explain Gresnhouse Gas Emissions by
Sector." World Resources Institute, www.wri.org/insights/4-charts-explain-greenhouse-gas-emissions-
countries-and-sectors. Accessed 9 Apr.

8 Ge, Mengpin. "Where Do Emissions Come From? 4 Charts Explain Greenhouse Gas Emissions by
Sector." World Resources Institute, www.wri.org/insights/4-charts-explain-greenhouse-gas-emissions-
countries-and-sectors. Accessed 9 Apr.

14| Greenhouse Gas (GHG) Emissions | Climate Watch. www.climatewatchdata.org/ghg-emissions?
breakBy=sector&chartType=percentage®ions=BGD&source=Climate%20Watch. Accessed 9 Apr 2025
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1.9 Climate Adaptation

Climate adaptation is the process of adjusting to the impacts of climate change. It
includes a range of strategies aimed at building resilience, reducing vulnerabilities,
and protecting the well-being of both human and natural systems. These strategies
are context-specific and vary across sectors and regions. From designing resilient
infrastructure to implementing sustainable agricultural practices, adaptation
strategies incorporate a blend of physical, technological, and institutional measures
tailored to local needs. The IPCC distinguishes various types of adaptation, such as
anticipatory, autonomous, planned, private, public, and reactive.

Exploring different types of Climate Adaptation Strategies

Anticipatory Adaptation

Proactive measures taken before
climate impacts occur

Autonomous Adaptation

Natural and market-driven
adaptations without conscious effort

Deliberate policy-driven
adaptations for changing

Climate Adaptation
conditions

Strategies to adjust to
climate change impacts

Individual or corporate
adaptations for self-interest

Public Adaptation

Government-led adaptations
addressing collective needs

Reactive Adaptation

Adaptations occurring after
climate impacts are observed

Image 11: Data source: IPCC; visual made with Napkin.Ai
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Section 2 : Energy Transition
“Afo=n X | FEE

2.1 Electricity Generation

An electric generator is a device that transforms various forms of energy into
electricity. Many types of electric generators exist. However, most electricity is
generated from generators based on the discoveries of scientist Michael Faraday in
1831. Currently, the majority of electricity generated from fossil fuels is produced by
power plants that use turbines to power electricity generators. In these turbine
generators, a moving fluid—such as water, steam, combustion gases, or air—forces
blades attached to a rotor shaft to turn. This fluid's pressure on the blades causes the
rotor shaft to spin. The generator then transforms the rotor's mechanical (kinetic)
energy into electrical energy.

Types of Turbines

i

Wind
Turbines

A
Combustion Hydroelectric
Turbines Turbines

Generate electricity Utilize flowing
using combustion gases water to produce
from burning fuel electrical energy

Convert wind energy
into electrical power
using blades

Image 12 : Types of turbines; Source: US EPA, visual made with Napkin.Ai

However, many different types of electricity generators do not use turbines. The most
common in use today are solar photovoltaic (PV) systems and internal combustion
engines. Solar photovoltaic cells convert sunlight directly into electricity. Photovoltaic
power plants are now among the fastest-growing sources of electricity generation
worldwide. Internal combustion engines also do not use turbines; they primarily rely
on fossil fuels like diesel.

1’ Faraday (1791) - Energy Kids: U.S. Energy Information Administration (EIA)
https://www.eia.gov/kids/history-of-energy/famous-people/faraday.php. Accessed 9 Apr 2025.
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2.2 Power Plant

A power plant is an industrial facility that generates electricity from primary energy
sources. Most power plants utilise one or more generators to convert mechanical
energy into electrical energy, supplying power to the electrical grid to meet energy
demands’®.

Types of power plants:
> Traditional thermal power plants, or combustion power plants, generate
electricity by burning coal, natural gas, oil, or other fossil fuels'”.

> Renewable power plants harness energy directly from natural flows to
produce electricity, such as solar or wind. These primary energy sources
eventually replenish themselves'®.

» Captive power plants are localised sources of power that are owned by an
energy user, such as industrial facilities, large offices, or data centers’.
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16 University of Calgary. (2015). Energy Education: Power Plants.
https://energyeducation.ca/encyclopedia/Power_plant. Accessed 9 Apr 2025.

7 University of Calgary. (2015). Energy Education: Power Plants.
https://energyeducation.ca/encyclopedia/Power_plant. Accessed 9 Apr 2025.

18 University of Calgary. (2015). Energy Education: Power Plants.
https://energyeducation.ca/encyclopedia/Power_plant. Accessed 9 Apr 2025.

19 Clarke Energy. "Captive Power Plant Efficiency for Africa." Clarke Energy, 6 Aug. 2018,
www.clarke-energy.com/2016/captive-power-plant-efficiency-for-africa. Accessed 9 Apr 2025.
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2.3 Electricity Generation Mix

Electricity generation mix refers to the combination of energy or fuel sources used to
generate electricity. Bangladesh's electricity generation mix relies heavily on fossil
fuels, with natural gas being the dominant fuel source. Despite efforts to diversify the
energy portfolio, renewable energy such as wind and solar remains a small fraction of
the mix, highlighting challenges in transitioning to cleaner energy sources.

Bangladesh’s Electricity Generation Mix

Captive Coal
8.96% 22.97%
Industrial users for Significant reliance on
own consumption coal for energy

Gas

9.62%
Dominant gas-
powered generation

4.99%
Growing renewable
energy sector

HFO

18.83%
Heavy Fuel Oil’'s
substantial role

Imported
3.711%
Limited

electricity imports

0.93%
Minimal use of
High-Speed-Diesel

Image 13 : Bangladesh’s electricity generation mix;
Source : SREDAZO, visual made with Napkin.Ai

20 SREDA (2025). National Database of Renewable Energy.
https://ndre.sreda.gov.bd/index.php?id=7. Accessed 9 Apr 2025.
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2.4 Electricity Transmission and Distribution

Electricity transmission and distribution are critical stages in delivering power from
plants to consumers. The transmission process involves moving high-voltage
electricity over long distances through a network of power lines and towers, which
minimises energy loss. This phase carries electricity from generation sources to
substations. Subsequently, distribution takes the lower-voltage electricity from
substations, further reducing the voltage through transformers, and delivers it via
local power lines (either overhead or underground) to homes, businesses, and other
end users. The transmission system employs interconnected grids for enhanced
efficiency and reliability, while distribution emphasises localized delivery to ensure a
safe and adaptable power supply. Together, these systems create the backbone that
reliably powers communities.

Electricity Transmission and Distribution process

Electricity Substation
Generation Transformation P
Power generation ﬁ Reducing voltage
at substations “

at plants

>>> @ >>> @ >>> @ >>> @
44 High-Voltage = =
AR
R Transmission m
Transporting Delivering electricity
electricity over to end users

long distances
Image 14 : Transmission and distribution process; visual made with Napkin.Ai

In Bangladesh, electricity transmission is managed by the Power Grid Company of
Bangladesh (PGCB), a government-owned entity responsible for the national
transmission grid. PGCB operates high-voltage lines (132 kV, 230 kV, and 400 kV) to
transport electricity from power plants to substations across the country. The
transmission network spans 16,627 circuit kilometers.?'

For distribution, electricity is stepped down to 33 kV, 11 kV, or lower voltages and
delivered by regional entities such as the BPDB, REB, , and urban-focused
companies like DESCO and DPDC.

2 sipear fore IO Piaa, < geeE “iedd e’ htps:/pgch.gov.bd/site/page/5bee2bdb-38e2-439d-
b8b5-7792d94e7e19/-.Accessed 9 Apr 2025.
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2.5 Fossil Fuel

Fossil fuels originate from the decomposition of plants and animals. Millions of years
ago, when prehistoric animals and plants died, layers of rock and dirt gradually
buried them. Over millions of years, heat and pressure from the Earth’s crust
transformed these organisms into one of the three main types of fuel: oil (also known
as petroleum), natural gas, and coal. These energy sources are called fossil fuels
because they are formed from the remains of deceased animals and plants?%. They
consist of carbon and hydrogen, which can be burned to produce energy.

Although coal reserves exist in every country, the most significant reserves are in the
United States, Russia, Indonesia, China, Australia, and India. Oil and natural gas are
also found worldwide, but most of the oil and natural gas reserves are in Saudi
Arabia, other Middle Eastern countries, Russia, and the United States.

Different types of Fossil Fuels

Coal

Black of brownish, solid
fuel created from carbonized
ancient vegetation

Natural Gas

Gaseous fuel primarily
composed of methane,
trapped underground

Crude Oil

Liquid fuel extracted
from underground oil
reservoirs

Image 15 : Types of fossil fuel; visual made with Napkin.Ai

22 Distribution of Fossil Fuels. National Geographic. education.nationalgeographic.org/resource/distribution-
fossil-fuels. Accessed 9 Apr 2025.
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2.6 Renewable Energy

Renewable energy is energy produced from sources such as the sun and wind that
are naturally replenished and theoretically won’t run out on a human timescale.
Renewable energy can be used for electricity generation, space and water heating
and cooling, and transportation. For most renewable energies, there are no fuel
costs, so lifetime costs are much lower than for fossil fuels. Indeed, in most global
markets, renewable energy is already cheaper than fossil fuels.
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Exploring Diverse Sources of Renewable Energy Generation

Bioenergy

Converts organic
materials into energy through
. combustion or fermentation
Wind Energy Geothermal Energy
Utilizes wind turbines Exploits heat from
to generate power from the Earth’s interior for
wind currents energy production

Solar Energy

Harnesses sunlight
to produce electricity
and heat

Hydropower
Generates electricity
by using flowing or
falling water

Y-
/[\\

Image 16 : Visual made with Napkin.Ai

The IEA predicts that global renewable electricity generation will exceed 17,000
terawatt-hours (TWh) by the end of the decade, representing a nearly 90% increase
from 2023. It foresees several important milestones in renewable energy over the next
five years. By 2025, electricity generation from renewable sources is expected to
surpass that produced by coal. In 2026, both wind and solar power generation are
likely to surpass nuclear power generation. By 2029, solar photovoltaic electricity
generation is anticipated to outpace hydropower, making it the largest renewable
power source globally, with wind generation expected to follow suit in 2030%.

18000
= 16 000 / Solar PV

14 000 //
12 000 / — Wind
10 000
/ —— Hydropower
8000 /
6 000

/ —— Other renewables
4000 //_7

0 m—

2000 2003 2006 2009 2012 2015 2018 2021 2024 2027 2030

2000 —— All renewables

Image 17 : Share of renewable electricity generation by technology 2000-2030;
Source: International Energy Agency 4

BIEA (2024), Renewables 2024, IEA, Paris https://www.iea.org/reports/renewables-2024, Licence: CC BY 4.0

24EA (2024), Share of renewable electricity generation by technology, 2000-2030, IEA, Paris
https://www.iea.org/data-and-statistics/charts/share-of-renewable-electricity-generation-by-technology-
2000-2030, Licence: CC BY 4.0
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2.7 Solar Energy

Solar Photovoltaic energy offers significant opportunities in Bangladesh. The
country’s tropical climate provides abundant solar potential, with average daily
radiation of 4.0 to 6.5 kWh/m2, ideal for large-scale and decentralised projects such
as rooftop systems, mini-grids, and agrovoltaics®®. Government initiatives, such as
the Mujib Climate Prosperity Plan (targeting 40% renewable energy by 2041),
underscore ambitious goals to reduce fossil fuel dependence and create green jobs®.
Studies also highlight untapped land potential, including fallow "khas" land and water
bodies for floating solar, which could generate over 11,000 MW in regions like
Rangpur alone?”. However, challenges hinder progress: land scarcity and complex
acquisition processes due to a dense population and fragmented ownership
complicate large projects. Policy inconsistencies, bureaucratic delays, and inadequate

Solar Solutions for Bangladesh

Agrivoltaics

Combining agriculture and
solar energy production

Utility Scale Solar

Large-scale solar farms
generating electricity for the grid

Solar Irrigation SN Rooftop Solar
1
Using solar power to o’ Solar panels installed on

ump water for agriculture resjdgential and commercial
pamp e & buildings

Solar Home System

Off-grid solar solutions for
rural households

Image 18: Solar solutions in Bangladesh; Visual made with Napkin.Ai

% Azran, Azmin. "Is Land Scarcity Really Throttling the Growth of Solar Power?" The Daily Star, 13 Nov.
2023, www.thedailystar.net/opinion/news/land-scarcity-really-throttling-the-growth-solar-power-3467786.
Accessed 9 Apr 2025.

28 Eco-Business. "Bangladesh Solar Power Surge Set to Unlock Thousands of Green Jobs." Eco-Business,
23 Jan. 2024, www.eco-business.com/news/bangladesh-solar-power-surge-set-to-unlock-thousands-of-
green-jobs. Accessed 9 Apr 2025.

o Azran, Azmin. "Is Land Scarcity Really Throttling the Growth of Solar Power?" The Daily Star, 13 Nov.
2023, www.thedailystar.net/opinion/news/land-scarcity-really-throttling-the-growth-solar-power-3467786.
Accessed 9 Apr 2025.
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coordination between agencies deter foreign investment, as seen in canceled Letters
of Intent (LOIs) and risky tender terms?®. Additionally, reliance on imported technology,
limited local technical expertise, and high upfront costs strain development, while grid
infrastructure struggles to integrate intermittent solar power®.
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28Rayhan, Mahfuz Ullah Babu Jahir. "How Policy Inconsistency Drives Foreign Firms Away From
Bangladesh's Solar Projects." The Business Standard, 11 Jan. 2025, www.tbsnews.net/bangladesh/energy/
how-policy-inconsistency-drives-foreign-firms-away-bangladeshs-solar-projects. Accessed 9 Apr 2025.

29Powering Bangladesh's Future: Risks and Opportunities in Solar Energy Deployment - Rajawali Institute."
Rajawali Institute, 27 Feb. 2025, rajawali.hks.harvard.edu/resources/powering-bangladeshs-future-risks-
and-opportunities-in-solar-energy-deployment. Accessed 9 Apr 2025.
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2.8 Ammonia Coal Co-firing

Ammonia (NH3) is a colorless gas known for its strong, suffocating smell. It consists
of nitrogen and hydrogen, with 70% of ammonia utilised in agricultural fertilisers,
while the remainder is mainly used for industrial uses. Ammonia co-firing, also
referred to as ammonia coal co-firing, involves burning ammonia alongside coal at
existing coal power plants that have been retrofitted to accommodate this process,
enhancing the primary fuel. The ammonia-to-coal ratio can range from 20:80
(ammonia: coal) to a theoretical maximum of 100% ammonia.

Ammonia itself does not produce carbon emissions during combustion. Nonetheless,
over 99% of ammonia is currently derived from fossil fuels, leading to 1.6 tons of
CO2 emissions for every ton of ammonia produced, even with the best available
technology. The process of transporting and storing ammonia also contributes to
emissions. The exception is green ammonia, produced from renewable energy
sources, which has a relatively low emission profile. Utilising ammonia for coal co-
firing would heighten the demand for green ammonia — the only form of ammonia that
is carbon-neutral - thereby straining limited supply chains and creating a costly
trade-off among various economic sectors.

Ammonia Co-firing Challenges
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Image 19 : Challenges of ammonia coal co-firing; visual made with Napkin.Ai
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2.9 Hydrogen

Hydrogen is a versatile energy carrier that can help address various critical energy
challenges. Its high energy density makes it essential for hard-to-abate industries like
steel, chemicals, and heavy transportation, allowing it to replace fossil fuels.
Currently, hydrogen is primarily used in the refining and chemical sectors and is
produced from fossil fuels such as coal and natural gas, which results in significant
annual CO» emissions. Low-emissions hydrogen produced using renewable or
nuclear energy or via fossil fuels coupled with carbon capture can help decarbonise a
range of sectors where reducing emissions has proven difficult. Additionally,
hydrogen can facilitate the integration of variable renewables into the electricity
system, serving as one of the few options for storing energy over weeks or months®.

Hydrogen Production Methods

Gray Hydrogen
Derived from natural

Black Hydrogen gas or methane Brown Hydrogen
Produced from Made from lignite or
bituminous coal o brown coal

< ’ ,"—‘— ~~~~\\ \\\s AN
" " R \‘ \ \‘
) 1 \
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Blue Hydrogen - T Pink Hydrogen
Natural gas with Electrolysis powered by
CCUSs nuclear energy

Green Hydrogen

Electrolysis powered by
renewable energy

Image 20 : Types of hydrogen by production methods, visual made with Napkin.Ai

3 Hydrogen - IEA." IEA, www.iea.org/energy-system/low-emission-fuels/hydrogen. Accessed 9 Apr 2025.
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Section 3: Energy Finance

AfaTRA-9: TENfAg S

3.1 G7

The Group of Seven, or G7, is an intergovernmental political and economic alliance
comprising the world's most powerful and wealthy nations: Canada, France,
Germany, Italy, Japan, the United Kingdom, and the United States. Additionally, the
European Union (EU) serves as an observer. In 2024, the seven member countries of
the G7 accounted for a quarter (25.4%) of the global GDP?'.

As the club of the world’s wealthiest nations, the G7 is crucial in the global energy
transition. G7 members have pledged to achieve net-zero emissions by 2050. They
also aim to triple renewable power capacity by 2030 and have committed over $500
billion to clean energy financing, according to IRENA. Additionally, they have pledged
to phase out coal power plants by 2035%. However, G7 nations often face criticism
for their significant public and private funding support for fossil fuel investments.
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31 37 Economic Data | 2025 | Data | World Economics." World Economics, www.worldeconomics.com/
Regions/G7. Accessed 9 Apr 2025.

32 Tripling Renewable Power by 2030: The Role of the G7 in Turning Targets Into Action. 1 Apr. 2024,
www.irena.org/Publications/2024/Apr/Tripling-renewable-power-by-2030-The-role-of-the-G7-in-turning-
targets-into-action. Accessed 9 Apr.

88



3.2 G20

The Group of 20, or G20, is an intergovernmental forum comprising the world's major
economies, both developed and developing, representing 85% of global GDP, 75%
of international trade, and two-thirds of the world's population®:.

The G20 comprises of 19 countries: Argentina, Australia, Brazil, Canada, China,
France, Germany, India, Indonesia, Italy, Japan, South Korea, Mexico, Russia, Saudi
Arabia, South Africa, Tlrkiye, the United Kingdom, and the United States; and two
regional bodies: the European Union, and since 2023, the African Union3*,

Members of G20 countries, particularly the developed nations, are often criticised for
their global role in fossil fuel finance. The top three fossil fuel financing G20 member
countries between 2020 and 2022 were Canada ($10.9 billion), South Korea (510
billion), and Japan ($6.9 billion)3.
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33 G20 South Africa 2025. https://g20.org/. Accessed 9 Apr 2025.
34 G320 South Africa 2025. https://g20.0rg/about-g20/g20-members/. Accessed 9 Apr 2025.

35 public Enemies: Assessing MDB and G20 international finance institutions' energy finance - Oil Change
International." Oil Change International, April 2024.
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3.3 Public Finance

Public finance typically refers to the financing types (e.g., loans, insurance, subsidies)
provided by public financial institutions (e.g., government, quasi-government, or
state-owned entities), multilateral development banks or international financial
institutions, development finance institutions, and export credit agencies. Public
finance demands more accountability than private finance as these institutions must
be transparent and responsible to the public for their actions and performance.

Types of institutions Typical mandate M

Multilateral Promote sustainable World Bank Group, Asian
Development Bank development and reduce Development Bank, Asian
(MDB) or International poverty. Chartered and Infrastructure Investment
Financial Institutions governed by more than Bank

one country

Export Credit Agency Provides trade finance Japan Bank for
and other services to International Cooperation
assist domestic (UBIC), Export-Import
companies in exporting Bank of the United States
internationally. Offer (US EXIM), UK Export
loans, loan guarantees, Finance (UKEF)

and insurance to S
mitigate the risks of The official list of ECAs
can be found on the

exporting to foreign :
markets OECD website

Development Finance Promote sustainable China Development Bank
Institution (DFI) development and reduce (China), Agence
poverty. They may have Frangaise de
secondary objectives Développement (France),
based on national policy Nacional Financiera
priorities. DFls typically (Mexico), Japan
focus on bilateral International Cooperation
finance, but in the case Agency (JICA) (Japan)
of national development
banks, their mandates
may also include support
for domestic industries

Source: Oil Change International, 2024 36

36 puplic Enemies: Assessing MDB and G20 international finance institutions' energy finance - Oil Change
International." Oil Change International, April 2024. oilchange.org/publications/public-enemies-assessing-
mdb-and-g20-international-finance-institutions-energy-finance. Accessed 9 Apr 2025.
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3.4 Public Finance in Energy Transition

Governments worldwide have made bold commitments to combat climate change.
Yet, they continue to funnel billions of dollars each year into the production and
consumption of fossil fuels, the single largest contributor to the climate crisis®’. In
2022, financial support for fossil fuels, including subsidies, investments from state-
owned enterprises, and lending from public financial institutions, surpassed USD 1.7
trillion globally—a record high®.

MDBY/IFI: The nine major MDBs®* share a mandate for sustainable development and
have made repeated commitments since 2017 to align their finance with the Paris
Agreement*’. MDBs have a lower overall proportion of finance for fossil fuels than the
bilateral finance institutions and are the only institutions with a consistent trend of
decreasing support for fossil fuels. MDBs provided on average $3.2 billion a year to
fossil fuel projects from 2020 to 2022, a significant decrease from their 2017 to 2019
average of $9.7 billion annually*'.

An example of an MDB-financed fossil fuel project in Bangladesh is the Rupsha 800
MW combined cycle power plant in Khulna. The ADB provided a $500 million loan for
this gas-based project; however, there is no active gas pipeline in the region to
supply essential fuel for the plant. As a result, the commercial operation of this
project remains uncertain®.

70l Change International et al, "Public Enemies: Assessing MDB and G20 international finance
institutions' energy finance". Oil Change International, Apr 2024. oilchange.org/publications/public-
enemies-assessing-mdb-and-g20-international-finance-institutions-energy-finance. Accessed 9 Apr 2025.

38 "Burning Billions: Record Public Money for Fossil Fuels Impeding Climate Action - Energy Policy
Tracker." Energy Policy Tracker, 22 Nov. 2023, www.energypolicytracker.org/burning-billions-record-fossil-
fuels-support-2022. Accessed 9 Apr 2025.

39 The African Development Bank Group, the Asian Development Bank, the Asian Infrastructure
Investment Bank, the European Bank for Reconstruction and Development, the European Investment
Bank, the Inter-American Development Bank Group, the Islamic Development Bank, the New
Development Bank, and the World Bank Group (IFC, MIGA, World Bank).

40 \World Bank Group, "The MDBs' Alignment Approach to the Objectives of the Paris Agreement: Working
Together to Catalyze Low-Emissions and Climate-Resilient Development," accessed February 15, 2024,
https://pubdocs.worldbank.org/en/784141543806348331/Joint-Declaration-MDBs-Alignment-Approach-
to-Paris-Agreement-COP24-Final.pdf. Accessed 9 Apr 2025.

o Change International et al, "Public Enemies: Assessing MDB and G20 international finance

institutions' energy finance". Oil Change International, Apr 2024. oilchange.org/publications/public-
enemies-assessing-mdb-and-g20-international-finance-institutions-energy-finance. Accessed 9 Apr 2025.

42 g e, G (F3, ©F G0 7 O RpeE”. @2 Wi, 8 (@i 03¢,
https://www.prothomalo.com/bangladesh/district/9lagshmnwo. Accessed 9 Apr 2025.
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DFI: Development finance from G20 countries is fundamentally inconsistent with
efforts to limit global warming to 1.5°C, failing to scale up clean finance and support
a globally just energy transition. Despite their development mandate, DFI support for
fossil fuels continued to far outpace support for clean energy between 2020 and
2022, providing an average of $12 billion each year to fossil fuel projects, while
support for clean energy averaged $9 billion per year®.

An example of a DFI-financed fossil fuel project in Bangladesh is the Matarbari Coal
Power Plant. JICA provided an overseas development assistance loan for this project,
which costs around BDT 510.7 billion (USS6 billion)*.

B Fossil Fuel Clean

S0 $2.0B $4.0B  $6.0B $8.0B  S$10B $12B

Canada
Korea
Japan

China*
Italy
Germany

United Kingdom

Russia*

United States

Image 21: Top 9 G20 ECAs’ finance in fossil fuel vs clean energy 2020-2022;
Source: Public Finance for Energy Database

3 institutions' energy finance". Oil Change International, Apr 2024. oilchange.org/publications/public-
enemies-assessing-mdb-and-g20-international-finance-institutions-energy-finance. Accessed 9 Apr 2025

4 Ghee Peh, "Japan-funded Matarbari Coal Plant in Bangladesh Costs 8 to 10 Times More Than
Comparable Plants in China".IEEFA. ieefa.org/resources/japan-funded-matarbari-coal-plant-bangladesh-
costs-8-10-times-more-comparable-plants. Accessed 9 Apr 2025.
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ECA : ECAs are heavily criticised for their role in financing fossil fuel projects
compared to renewable energy. Between 2020 and 2022, G20 ECAs provided an
annual average of $32 billion—74% of ECA finance—for fossil fuels. This amount is
six times greater than their clean energy support, which averaged $5 billion annually
during the same period.

An example of ECA financing a fossil fuel project in Bangladesh is the Meghnaghat
745MW*® Gas Thermal Power Plant. The project is owned by Reliance Power of India
(51%) and JERA of Japan (49%). JBIC is among the banks that provided loans for
this project®®. The total cost of the project was 642 million USD, and JBIC provided
265 million*’. For a list of JBIC-financed gas projects worldwide, visit here®®.
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4 Net/derated capacity 718MW

48 'Reliance Power and JERA Sign Loan Agreement for Full Financing for Their New Gas-fired Thermal
Power Generation Project in Bangladesh | Press Release(2020) | JERA." JERA,
www.jera.co.jp/en/news/information/20200731_517. Accessed 9 Apr 2025.

4T FoE Japan et al. 2024. Faces of Impact: JBIC and Japan's LNG Financing Harms Communities and the
Planet. https://foejapan.org/wpcms/wp-content/uploads/2024/10/FoEJapan.Faces-of-Impact.2024.pdf.
Accessed 9 Apr 2025.

“8END JBIC's Dirty Financing. 2024. https://www.enddirtyfinancing.org/. Accessed 9 Apr 2025.
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3.5 Private Finance in Energy Transition

Private finance in the energy transition generally refers to funding from the private
sector - primarily commercial banks and financial institutions. According to the IEA
and IFC, annual clean energy investments in emerging and developing economies
must triple from $770 billion in 2022 to $2.8 trillion by the early 2030s to meet
growing energy demands and align with the Paris climate goals. Relying solely on
public finance will not suffice to achieve universal access to energy and to address
climate change. Consequently, two-thirds of the financing for clean energy projects in
emerging and developing economies (excluding China) must come from the private
sector, increasing from $135 billion to as much as $1.1 trillion annually within the next
decade®.

However, the study “Banking on Climate Chaos” reveals that the 60 largest global
banks committed $705 billion to businesses involved in fossil fuels in 2023, raising
the total since the Paris Agreement to $6.9 trillion®.

JPMorgan Chase $430.9 B
Citigroup $396.3 B

Bank of America $333.2B
MUFG $307.7B

Wells Fargo $296.2 B
Mizuho $272.5B

RBC $256.4 B

Barclays $235.2 B

SMBC $212.2B

UBS $210.7 B
SCOTIABANK $192.8 B
HSBC $192.2 B

Image 22 : Top 12 banks financing fossil fuels globally, 2016-2023.
Source: Banking on Climate Chaos 2024

4 Scaling up Private Finance for Clean Energy in Emerging and Developing Economies." IFC,
www.ifc.org/en/insights-reports/2023/scaling-up-private-finance-for-clean-energy-in-edmes. Accessed 9
Apr 2025.

50 Banking on Climate Chaos 2024 - Banking on Climate Chaos." Banking on Climate Chaos, 13 May
2024, www.bankingonclimatechaos.org/?bank=JPMorgan%20Chaseffdata-panel. Accessed 9 Apr 2025.
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Private commercial banks often finance energy projects alongside those funded by
public financial institutions through joint financing or syndicated loans. A notable
example of such financing in Bangladesh is the Meghnaghat 745MW Gas Thermal
Power Plant. The project is owned by Reliance Power of India (51%) and JERA of
Japan (49%). This project received loans from ADB and JBIC (both public financial
institutions), as well as from three Japanese commercial banks: Mizuho, SMBC,
MUFG, and Société Générale from France (private financial institutions)®' . MUFG is
the fourth-largest fossil fuel lender globally among commercial banks, while Mizuho
ranks sixth and SMBC ranks ninth, according to the Banking on Climate Chaos
report®2.
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3.6 Stranded assets

According to the Smith School of Enterprise and the Environment at the University of
Oxford, ‘stranded assets’ are assets that have suffered from unanticipated or
premature write-downs, devaluations, or conversion to liabilities®. In summary, these
assets have depreciated due to external factors, including the impacts of climate-
related physical risks and/or transition risks. This could be triggered by:

> Direct and indirect effects of climate change include a wide range of physical
risks, such as the increased frequency and severity of extreme weather
events, rising sea levels, loss of biodiversity, desertification, land degradation,
water scarcity, and air pollution;

> Carbon footprint reductions (that is, reducing production to maintain carbon
emissions within globally accepted “carbon budgets” — the cumulative amount
of emissions allowed from the energy sector, land use, changes in land use,
and industrial emissions- to keep average increases in global temperature
within 2°C above pre-industrial levels);

53 Caldecott, Tilbury & Carey. 2014. Stranded Assets and Scenarios. Discussion Paper. Smith School of
Enterprise and Environment, University of Oxford.
https://www.smithschool.ox.ac.uk/sites/default/files/2022-04/Stranded-Assets-and-Scenarios-
Discussion-Paper.pdf. Accessed 9 Apr 2025.
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» Changes in resource availability and fluctuations in the prices of natural
resources;

> New regulations, or changes in the interpretations of existing regulations,
could range from direct regulation of carbon by national, supranational (i.e.,
the European Union), or local authorities to indirect regulation, such as limits
on water usage or pollution controls;

> Reductions in the cost of renewable energy solutions and improved price
stability;

> Greater efficiency of trucks, vessels, and aircraft that decreases fuel demands
or diminishes the value of older, less efficient trucks, vessels, and aircraft;

> The outcomes or threats of litigation can span a wide spectrum, including
actions against upstream or downstream energy operations as well as those
actions against commercial property owners;

» Changes in consumer sentiment;

> Responses to social activism campaigns (shifts in societal norms).

©.Y HBTF AT TN (FBFITSE SITAG)

YA IS RV e Fe o @TRARE SIS W FSREFTrod N0s,
SHITSE S I SGCF ST 7977 2ol WSROI WA S (X I{d A
PN (IR @ SRR 7R, WA @ WM A (FRRfEED) sifiee '@ |
FTHCA, QGTAT O T TF A AGF T @ Seag-mifee e (@ 747,
) G2/ ARSI e (Fifere 3t egfee ARk e Fee |
QIETAE TSI [0y Gar Frenffefes 7w, @@= F7el 8 A7 [y, G-
gErfag A SBE e THm it 2euR A I TR | I @R TR
TIfeTwll THICE W, O TP AT AT A AR G Ogfe re 77 |
(PRSI AESEET T ZC TR Ne1dd SRRl 2@ ISR A G
7e¥F, ST R [ 92 2w areas I qwe |

IGCF G 70 (o RS FIESTE ZC:

> TERR ARRSER QOTF Il AEITF QOR ((@: b RS T SiFel 3
RHG, )

> IR AMvT IR ([T FFe FHET A0S A 26-MHg g g
RO 1% S Jfa » 6 erebrIeR N e g <, $i <R ¢
oI5 (AT IR ST ST (I 5ot 1) IR0 SRAMTZRT

> IFROT THWA eIATT ¢ YT “Afes

ee



Tor I (T R e Qe 21 aase); @ Srely, seefers (&5
(AT TS TTfRA) A1 FAR FATHF IR @, AN =
AT, el e

GRS T DA AR *Ed 16 S AT @R Wi FF Al

G, wRIer ¢ R el wieet gf, A1 S[CICAT TR bRt @ YT
IE

WA AW E (@9 g Aved wra e Afdfens rrifen
ifeema [eea )

AT WA 2SI (TN FECIACL “fe)

v

v

v

A 2 4

3.7 Power Purchase Agreement (PPA)

A power purchase agreement (PPA) is a long-term contract between electricity
buyers (offtakers) and electricity suppliers (producers). PPAs specify the price an
electricity supplier will receive for each megawatt-hour (MWh) or kilowatt-hour (KWh)
of electricity generated from its power plant. They also outline the amount of
electricity to be supplied, the duration of the agreement, and details such as
transmission issues and insurance.

For example, the Bangladesh Power Development Board is the primary power
offtaker in the country, while the Bangladesh Rural Electrification Board acts as
another power offtaker. All power-producing companies (e.g., joint ventures,
government-owned, public limited companies, independent power plants) must sign
the Power Purchase Agreement (PPA) with the offtaker before constructing the power
plant. The PPA is a crucial step in building a power plant because it confirms the sale
of electricity and is essential for the owner to secure loans or insurance from financial
institutions.
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Chapter 2

ST 2

Words & Terms Essential for Climate
and Energy Reporting
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Abated fossil fuels : Fossil fuels that have undergone modifications to significantly
reduce the greenhouse gas emissions produced over their entire life cycle. These
modifications typically involve carbon capture and storage.

eife G TR : e SEnf crerE a1 AR T 45fE TR F
SimE Tl GRAbeE (T (ATF IR E) B Rm=ieH g fesrRel
TELEITSIE FAC T OiF A€ SR Qe a0 | @ CF@ A<Rere I
AR 8 FNeTFe &Y T T T, T NI FIE TIZ-THIZC I FOIHI
MR FIHE IR GG e T T | AT, I Al yhifefes Ry
TR FIBR 8 AT YfF QT I (o9 FACA A | O @2 Y& 72T 8
QR SO 0T AN |

Active Transportation : Walking, cycling, and other non-motorized transport
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Adaptation : SfSEw

Adaptation Gap : Difference between current adaptation efforts and needed
actions
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Albedo : Reflectivity of a surface, affecting how much sunlight is absorbed
ST : GF6 #Jra7 aifsTed !, J AR et wifer e e

Anthropogenic : The term used to describe something, for example, emissions or
pollution, that has been caused by human activity
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ARG : Sixth Assessment Report of the IPCC, published in 2021-2023
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Atmospheric CO2 Concentration : Current levels around 420 ppm, up from 280
ppm pre-industrial

TN I TIR-SHZCT TP : YN TS A TIB-SHZCT TTg
830 fAfae | FRgfagtas st a2 Ty foet Qo fAAfas

LY



Baseload Capacity : Base load is the minimum amount of electric power required
over a given period of time at a steady rate, i.e. the amount of power needed at all
times to meet the basic demands of consumers
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Battery Electric Vehicle (BEV) : Fully electric vehicle powered by batteries
FIE LS T : 7 51 P vifere tagfos Tmar

Battery Energy Storage System (BESS) : Battery storage, known as battery
energy storage systems (BESS), captures energy from renewable sources such as
solar and wind for future use. BESS plays a crucial role in balancing electricity supply
and demand from variable sources. It stores surplus energy when available and
dispenses it when required.
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Bioenergy : Energy derived from biomass like plants and organic waste
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Biogas : Methane-rich gas from the anaerobic digestion of organic matter
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Biogeochemical Cycles : Movement of elements like carbon, nitrogen through
Earth systems
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Blue Economy : Sustainable use of ocean resources for economic growth
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Capacity Factor : Ratio of actual output over maximum possible output of a power
plant
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Cap and trade : Cap and trade, or emissions trading, is a system designed to
reduce greenhouse gas emissions. Companies are allowed to emit a certain amount
of carbon dioxide and no more (the cap). If a company wants to emit more, it has to
buy permits, issued by the government, representing units of emissions. Companies
are free to buy and sell these permits (the trade). The idea behind the system is to put
a price on emissions, thereby encouraging companies to reduce them. However, the
price of these permits has always been too low (partly through over-issuance), so
companies can simply buy them to avoid making meaningful emissions reductions.
For the system to work effectively, the price of the permits (often referred to as the
carbon price) needs to rise.
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Carbon Border Adjustment : Tariffs on imports based on their carbon content
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Carbon Border Adjustment Mechanism (CBAM) : The CBAM is a proposed
carbon tariff on carbon-intensive products, such as cement and certain forms of
electricity, imported into the EU. It started in a transitional phase in 2023 and will be
fully implemented in 2026.
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Carbon Bubble : Overvaluation of fossil fuel assets that may become stranded
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Carbon Budget : A carbon budget is the total amount of carbon dioxide emissions
permitted over a defined period to stay within the 1.5°C targets, which is 180
gigatonnes. At current emission rates, this budget will be exhausted in 4 years and 3
months (as of April 2025).
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Carbon Capture and Storage (CCS) : This process involves capturing and
storing carbon dioxide before it is released into the atmosphere. Once captured, the
carbon dioxide is compressed into a liquid state and transported via pipeline, ship, or
road tanker. It can then be pumped underground, typically at depths of one kilometer
or more, to be stored in depleted oil and gas reservoirs, coal beds, or deep saline
aquifers, where the geology is suitable. Despite high hopes, CCS has proven difficult
to scale up, largely due to cost.
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Carbon Capture, Utilisation and Storage Technology : TV (AT T
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Carbon Capture Utilisation and Storage (CCUS) : Similar to CCS, where CO»
is injected into oil wells to maximise oil extraction through enhanced oil recovery, this
indicates that CCUS is, at best, carbon neutral but often results in increased
emissions.

FET T, THeARTeT S et (PifiRSws): Fifarm weiR, s
GYITT RIS IR TIE-SAIRT (ST I BIAC IFIAC SO [P Mpey (o1
TrelE el 7 | @t qerein T fFaerE zre Hiita, o arE @i fefe 3w
@ | IR, TrafeTe AfSHE (OF (AT T FG [ooReT @@ I | @S]
RS SR S fgre AdiRe F@, I AR T SEe A I |
TARE: (T (051 (@A P9 I9%d F0a Sfeie (O SreE Fa6, (13
(ST (ST T DA (BT @ FIET TIR-THIZE fofe 20w A1 |

L8



Carbon Cycle : Natural process of carbon exchange among atmosphere, oceans,
soil, and organisms
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Carbon Dioxide Removal (CDR) : Technologies and practices removing CO»
from the atmosphere
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Carbon-Free : Energy sources emitting no carbon dioxide during operation, like
nuclear or renewables
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Carbon Footprint : Total greenhouse gas emissions caused directly and indirectly
by an individual, organisation, event, or product
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Carbon Intensity : Amount of carbon emitted per unit of energy or GDP
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Carbon Lock-in : Continued use of carbon-intensive technologies due to existing
infrastructure. Carbon lock-in happens when high-emission infrastructure, such as
coal power plants, continue to be used, despite low-emission alternatives being
available. This delays or prevents the transition towards near-zero or zero-emission
technologies
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Carbon Neutrality : Balancing emitted carbon with an equivalent amount
sequestered or offset
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Carbon Offset : Compensating for emissions by funding equivalent CO» savings
elsewhere
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Carbon Price : Cost applied to carbon emissions to incentivize reduction
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Carbon Sequestration : Capturing and storing atmospheric carbon dioxide
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Carbon Sink : A Reservoir absorbing more carbon than it releases, like forests or
oceans
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Carbon Tax : A carbon tax is a government-imposed levy targeting individuals or
businesses based on the carbon they emit from burning fossil fuels. The tax
establishes a direct price on carbon by imposing charges on greenhouse gas
emissions or on the carbon content of fossil fuels. Its primary objective is to reduce
emissions and encourage decreased reliance on fossil fuels.
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Carbon Utilisation : Using captured carbon dioxide to create products
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Circular Carbon Economy : Framework for managing carbon through reduce,
reuse, recycle, remove
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Circular Economy : An economic system minimising waste through reuse, sharing,
and repair
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Clean Energy : Energy from sources with minimal environmental impact, including
renewables and nuclear
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Climate Action : Efforts to combat climate change through mitigation and
adaptation
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Climate Ambition : Strengthening commitments to meet climate goals
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Climate Adaptation Fund : A financial mechanism to support adaptation in
developing countries
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Climate Anxiety : Psychological distress due to climate change concerns
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Climate Change : Long-term temperature shifts and weather patterns, mainly from
human activities
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Climate Change Attribution : Determining human influence on specific climate
events
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Climate Debt : Concept where historical emitters owe compensation to affected
nations
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Climate Denial : Rejection of the consensus on human-caused climate change
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Climate Diplomacy: International negotiations and agreements on climate action
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Climate Disclosure : Reporting climate-related risks and opportunities in financial
filings
TEQIY O G = Wi aferames weaig-riee i ¢ et S w4

Climate Emergency : Declaration recognizing the urgent need to address climate
change
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Climate Finance : Funding for climate action, especially to developing countries
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Climate Justice : Addressing climate change as an ethical issue, focusing on equity
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Climate Literacy : Understanding climate science and its societal impacts
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Climate Model: Computer simulations projecting future climate based on various
scenarios
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Climate Policy : Government actions to address climate change
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Climate Refugee : Person displaced due to climate-related disasters. Not formally
recognized by international law yet, but term used in media.
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Climate Reparations: Compensation for climate impacts from historical emitters
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Climate Resilience : Capacity to anticipate, prepare for, and respond to climate-
related risks
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Climate Risk : Potential for negative climate-related impacts on societies and
ecosystems.

TRy A : T ¢ IFSE 9o TEAR-ITES T (WSS 2

Climate Risk Assessment : Evaluating risks from climate change to inform
decisions
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Climate Services : Providing climate information to aid decision-making
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Climate-Smart Agriculture : Farming methods increasing productivity while
reducing emissions
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Climate-smart Cities : Urban areas implementing strategies to reduce emissions
and adapt
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Climate Strikes : Protests demanding action on climate change, popularized by
youth movements
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Coal Retirement : Shutting down coal-fired power plants before the end of their
lifespan
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Compliance Carbon Market : Market where companies trade emissions permits
under regulations
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Concentrated Solar Power (CSP) : Solar thermal technology using mirrors to
concentrate sunlight
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COP : Conference of the Parties, annual UN climate conference
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Direct Air Capture (DAC) : Technology capturing CO» directly from ambient air
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Decarbonisation : Reducing carbon emissions, especially CO», from energy and
industry
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Demand Response : Adjusting energy demand in response to supply conditions

Distributed Energy Resources (DERs) : Decentralized energy sources like
rooftop solar
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Electric Mobility : Use of electric vehicles for transportation
CAfos TS : ARz o [@gfes TIREa T

Emissions Trading System (ETS) : Market-based approach to control pollution
via tradable permits
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Energy Access : Availability of modern energy services to all populations
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Energy Efficiency : Using less energy to perform the same task, reducing waste
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Energy Independence : Reducing reliance on imported energy sources
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Energy Poverty : Lack of access to modern energy services
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Energy Return on Investment (EROI) : The ratio of energy produced to energy
used in production
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Energy Security : Reliable access to affordable energy sources
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Energy Storage : Technologies storing energy for later use, like batteries
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Energy Subsidy Reform : Phasing out subsidies to encourage cleaner energy
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Energy Transition : Shift from fossil-based to zero-carbon energy systems
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Energy Transition Index : Metric assessing countries' transition to sustainable
energy
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Energy Transition Mechanism : Financial tools to phase out fossil fuels
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Energy Trilemma : Balancing energy security, equity, and sustainability
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Equilibrium Climate Sensitivity (ECS) : Long-term temperature change after
carbon dioxide doubles
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ESG : Environmental, Social, and Governance criteria for corporate responsibility

29T : FACACT WiTANTOR Ty SARTS, AT @ *PAGFE Te

Feed-in Tariff : Policy mechanism promoting renewable energy investment via
guaranteed prices
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Flaring : Burning of excess natural gas during oil extraction
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Fossil Fuel Phasedown : A systematic and step-by-step decrease in fossil fuel
usage.
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Fossil Fuel Phaseout : A total cessation of burning fossil fuels for energy, often
referred to as the renewable energy transition.
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Fossil Fuel Subsidies : Government financial support for fossil fuel
production/consumption
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Fracking : Hydraulic fracturing to extract oil/gas from shale rock
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Geothermal Energy : Heat energy from beneath the Earth's surface used for power
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Global Stock take : UNFCCC process assessing progress toward Paris
Agreement goals
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Global Warming : Long-term heating of Earth's surface due to human activities,
primarily burning fossil fuels

QT TR : e e, Redws SR @i A e iR
arefn TRt gim

Global Warming Potential (GWP) : Measure of how much heat a GHG traps
relative carbon dioxide
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Green Bonds : Bonds designated to fund environmentally friendly projects
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Green Jobs : Employment in sectors contributing to environmental sustainability
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Green Climate Fund : UN fund to assist developing countries in climate action
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Green Economy : Economic development prioritizing environmental sustainability
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Greenhouse Effect : A natural process where GHGs trap heat in the atmosphere,
warming the Earth

RATRCT O : b arpos afeman, @ Bazies «yet AL ©i B @0
R Tx F

Greenhouse Gases (GHGs) : Carbon dioxide, methane, nitrous oxide, and
fluorinated gaseous that trap heat
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Greenwashing : Misleading claims about the environmental benefits of a product,
service, or company
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Green New Deal : Policy proposals combining climate action with economic
justice
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Green Taxonomy : Green taxonomy is a classification system that helps identify
and classify investments as green based on their alignment with specific
environmental objectives and targets. It informs investors and companies in making
investment choices and is also utilised to tackle greenwashing. It serves as a tool to
direct the flow of capital to green and sustainable projects that align with
environmental goals
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Grid : Network delivering electricity from producers to consumers
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Historical emissions : Historical emissions refer to the amount of carbon dioxide
emitted by a specific country or company since the beginning of the industrial
revolution. As of 2021, the top emitters are the US (20%), China (11%), Russia (7%),
Brazil (5%), Indonesia (4%), Germany (4%), India (3.5%), and the UK (3%). Today, 15
economies make up 72% of global emissions.
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Hydrogen Blending : Mixing hydrogen with natural gas in pipelines
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Hydrogen Economy : An economic system using hydrogen as a low-carbon
energy carrier
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Hybrid Electric Vehicle (HEV) : Vehicles combining ICE with electric propulsion
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Hydrogen Fuel Cell Vehicle (FCEV) : Vehicle using hydrogen to generate
electricity
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Hydrofluorocarbons : Synthetic GHGs used in refrigeration with high global
warming potential
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Hydropower : S&fRgi

Intermittency : Intermittency is a condition where electricity is not always available
due to changing external factors over a short period of time that alter the production
of electricity. However, intermittency can be overcome with utilisation of electricity
storage. Example: when clouds are covering the sky, the capacity of solar energy to
be converted into electricity will be reduced due to intermittency.
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Just Transition: Ensuring a fair shift to a low-carbon economy for workers and
communities
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Levelized Cost of Energy (LCOE) : Average cost per unit of electricity generated
over a plant's lifetime
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Liquefied Natural Gas (LNG) : LNG is natural gas that has been cooled to
-162°C, transforming it from a gas into a liquid that occupies only 1/600th of its
original volume. This significant reduction allows producers to transport LNG in
specially designed vessels.
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Lithium-lon Battery : Rechargeable battery commonly used in EVs and grid storage
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LNG Terminal (or LNG Export/ Import Terminal) : An LNG terminal is a facility
where natural gas is cooled and converted into a liquid, which is then stored,
shipped, or regasified for distribution through a pipeline. Typically, the liquefaction
terminal functions as an export terminal, where gas is cooled and transformed into a
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liquid before being shipped—the regasification terminal functions as an import
terminal where liquid gas is converted back into gas for distribution. LNG terminals
can be land-based (onshore) or floating (offshore). Offshore terminals utilise FSRU
(Floating Storage and Regasification Unit) technology. Bangladesh has two LNG
terminals in Maheshkhali, both of which are FSRUs (offshore import terminals).
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Loss and Damage : Climate impacts exceeding adaptation capacities, a key issue
in climate negotiations
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Loss and Damage Fund : Financial mechanism for addressing irreversible climate
impacts
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Low-Carbon : Energy sources with lower emissions than traditional fossil fuels
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Low-carbon City : Urban area reducing GHG emissions through planning and tech
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Marine Heatwave : Prolonged periods of high ocean temperatures harming
ecosystems
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Methane Leakage : Unintentional release of methane during extraction and
transport
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Methane Slip : Unburned methane escaping during combustion processes
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Microgrid : Localized grid that can operate independently from the primary grid.
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Mitigation : Initiatives aimed at lowering or preventing GHG emissions include
employing technologies, utilising renewable energy, enhancing efficiency, and
altering management practices or consumer habits
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Mitigation Hierarchy : Prioritizing actions to avoid, reduce, restore, and offset
emissions
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Mitigation Gap : Difference between pledged emissions reductions and those
needed
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Nationally Determined Contributions (NDCs) : Climate action plans by each
country under the Paris Agreement. Each country submits its NDC every five years,
with progress made with each update
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Nature-Based Solutions : Using ecosystems to address climate change, like
reforestation
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Negative Emissions : Removing more carbon dioxide from the atmosphere than
emitted
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Net Metering : Billing mechanism crediting solar energy producers for electricity
added to the grid
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Net Zero : 5 f&ar

Nitrous Oxide : GHG from agriculture and industry contributing to ozone depletion
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Ocean Deoxygenation : Reduction in ocean oxygen levels due to climate change
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Offshore Wind : Wind turbines installed in bodies of water, typically oceans
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Onshore Wind : Wind turbines installed on land
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Overshoot: Temporarily exceeding a temperature target before reducing back
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Paris Agreement : A 2015 international treaty to limit global warming to well below
2°C above pre-industrial level, aiming for 1.5°C
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Peak Demand : Maximum electricity demand occurring in a specific period.
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Peaker Plant : A peaker plant operates during periods of high electricity demand
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Phaseout : Gradual reduction and elimination of fossil fuel use
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Photovoltaics (PV) : Technology converting sunlight directly into electricity
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Physical Risk : Climate-related risks from physical impacts like extreme weather
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Plug-in Hybrid Electric Vehicle (PHEV) : Hybrids with larger batteries
rechargeable from grid
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Pre-industrial (or Industrial Revolution) : This era marked significant industrial
growth that had wide-ranging social and economic impacts. It started in England in
the late 18th century and expanded across Europe, eventually reaching countries like
the United States. The Industrial Revolution marked the beginning of a significant
increase in fossil fuel usage, especially in carbon dioxide emissions. “Pre-industrial”
denotes the time before 1750.
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Pumped Hydro Storage : Storing energy by pumping water to a higher elevation
for later release
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Radiative Forcing : Difference between incoming solar radiation and outgoing
infrared radiation
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RCP (Representative Concentration Pathway) : GHG concentration
trajectories used in IPCC reports
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Renewable Energy : FIF=GMT |

Renewable Portfolio Standard (RPS) : Regulation requiring increased
renewable energy production
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Scope 1, 2, 3 Emissions : Direct, indirect, and supply chain emissions
classifications
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Sea-level rise : An increase in the mean level of the ocean
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Smart Grid : An electricity network using digital technology to monitor and manage
energy flow
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Solar Radiation Modification (SRM) : Reflecting sunlight to reduce warming

SRES (Special Report on Emissions Scenarios) : A previous set of scenarios
used by the IPCC
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Stranded Assets : Assets that lose value prematurely due to climate policies
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Sustainable Aviation Fuel (SAF) : Biofuels used in aviation to reduce emissions
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Sustainable Development Goals (SDGs) : 17 UN goals for global development,
including climate action
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Sustainable Finance : Financial services integrating ESG criteria
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Technology Transfer : Sharing climate technologies between countries
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Tidal Energy : Energy from tidal movements, a form of hydropower
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Tipping Point: A threshold beyond which a system shifts irreversibly into a new state
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Transient Climate Response (TCR) : Temperature change at carbon dioxide
doubling over 70 years
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Transition Risk : Risks from shifts toward a low-carbon economy affecting asset
values
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Venting : Release of unburned methane into the atmosphere
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Variable Renewable Energy (VRE) : Renewables like wind and solar with
variable output
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Voluntary Carbon Market : Market where companies buy carbon offsets
voluntarily
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Zero-carbon City : City aiming for net zero emissions
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Zero-Emission Vehicle (ZEV) : Vehicle emitting no tailpipe pollutants, like EVs
H- T I ¢ i et R e @ i i

1.5°C Pathway: Actions needed to limit global warming to 1.5°C above pre-
industrial levels
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3.1 Other Glossaries to Explore

Numerous specific terms and jargon are used in UNFCCC negotiations and related
activities. Those who regularly report on the COP, the climate change negotiation
process, and related activities should refer to the Glossary of Terms by the
Environmental and Energy Study Institute (EESI), a nonprofit organisation. Link :
https://www.eesi.org/articles/view/eesis-united-nations-framework-convention-on-
climate-change-glossary-of-terms.

A guide to energy-related vocabulary and terminology from the International Energy
Agency (IEA) assists journalists in exploring energy-related technical issues in depth.
Link : https://www.iea.org/glossary

The Intergovernmental Panel on Climate Change (IPCC) provides a more scientific
glossary, which helps reporting on climate science.
Link : https://www.ipcc.ch/site/assets/uploads/2018/03/wg2TARannexB.pdf

The Climate Dictionary : An everyday guide to climate change from the UN
Development Programme explores some of the more difficult terms in depth.

Link : https://climatepromise.undp.org/news-and-stories/climate-dictionary-everyday-
guide-climate-change.

This publication is also available in Bangla:
https://www.undp.org/bangladesh/publications/jalabaayau-abhaidhaana-jalabaayau-
paraibaratana-baisayaka-nairadaesaikaa

ActionAid Bangladesh’s Climate Friendly Energy in Bangladesh serves as a valuable
resource for gaining a thorough understanding of the country's energy sector and
sustainable energy potential. It is written in Bangla.

Link : https://actionaidbd.org/storage/app/media/Climate %20Friendly %20Energy %
20In%20Bangladesh_AAB.pdf
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o153 : https://climatepromise.undp.org/news-and-stories/climate-dictionary-everyday-
guide-climate-change.
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3.2 Abbreviations and Acronyms

BPDB
C3S
DESCO
DPDC
ECMWF
GHG
[EA
IPCC
IRENA
NASA
NOAA
NREL
PGCB
REB
UNEP
UNFCCC
US EPA
WHO
WMO
WRI

. Bangladesh Power Development Board

Copernicus Climate Change Service

: Dhaka Electric Supply Company

: Dhakka Power Distribution Company

: European Centre for Medium-Range Weather Forecasts
: Greenhouse Gas

. International Energy Agency

. Intergovernmental Panel on Climate Change

. International Renewable Energy Agency

: National Aeronautics and Space Administration

: National Oceanic and Atmospheric Administration

: National Renewable Energy Laboratory

: Power Grid Company Bangladesh

: Rural Electrification Board

: United Nations Environment Programme

: United Nations Framework Convention on Climate Change
: United States Environmental Protection Agency

: World Health Organization

: World Meteorological Organization

: World Resources Institute




ISBN : 978-984-35-7787-0




