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Abstract. Energy from the Sun was the fundamental contributing factor in the
emergence of life and evolution of living species on Earth. Extensive use of
fire, and later fossil fuels by humans contributed to their technological
advances but followed by a crucial dependence on limited natural resources.
Overexploitation of energy resources and increasing emissions of greenhouse
gases (GHGs) in the last centuries contributed to rising surface temperatures
and dangerous climatic conditions. For the last 30 years the United Nations
adopted a series of international environmental conferences and agreements
on climate policy by bringing together more than 200 countries. The IPCC
(Intergovernmental Panel on Climate Change) was created to provide
policymakers with regular scientific assessments on climate change. The
result was to achieve major changes in energy policy and promotion of
renewables. The UN Framework Conference on Climate Change (UNFCCC)
commits all nations to take urgent steps to mitigate GHG emissions and
contribute to climate change according to their capacities. Also, the UN put
pressure on rich countries to accept their obligations and assist financially
developing countries in reducing emissions and coping with adverse climate
impacts. The much-anticipated COP26 (Glasgow, 31 October-12 November
2021) arrived at an especially critical time to give a pivotal opportunity to
achieve challenging and transformational changes in global climate policy. It
was the most important such event since Paris (COP21, 2015) to safeguard
national and international pledges made in Paris. Also represented progress
on several fronts, and it is not the final opportunity to take action. COP26 aims
to accelerate drastic actions to reverse impending increase in surface
temperatures. The COP26 had four main goals: Secure global Net-zero
emissions by 2050; Keep surface temperature to 1.5o C above preindustrial
levels within reach; Adapt technological profile of energy sources to protect
communities and natural habitats; and finally mobilise finance, and work
together to deliver survival of humanity with sustainable energy means in the
future with less catastrophic weather events and rising sea levels.
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Introduction: Life on Earth and energy dependence
Some of the most important scientific debates in the last centuries
focused on the origin of Universe and the origin and evolution of life on Earth.
Scientists agree that the most basic requirements for life on Earth are energy,
carbon compounds, liquid water, and various other chemical elements. But
the most important factor was energy generated from the Sun for almost 5
billion years. Energy is absolutely essential for life on Earth and remains the
cornerstone factor for the evolution of living species.
Earth stands out as an oasis for biological life. Its atmosphere protects
surface living organisms from lethal solar ultraviolet rays (UV). Its magnetic
field also acts as a powerful shield against radiation and especially particles
from the solar wind. The slow drift of tectonic plates recycles CO2 between
oceans and atmosphere. The moon stabilizes Earth's tilted rotation axis,
allowing for the cold and hot seasons and for water to remain liquid in much of
its surface. Together these properties, make planet Earth home for countless
life forms, extraordinary biodiversity and multiple ecosystems.
The solar system (Sun and 8 planets) was formed 4,6 billion years ago
from a cloud of gas and dust called the solar nebula. In the first billion years of
Earth’s existence, there were no biochemical molecules or any form.

Figure 1. Abiogenesis and the Origin of Life on Earth with unique events
happened several billion years ago. Synthesis of prebiotic chemicals occurred
under primitive conditions: Photosynthesis came much later
[Royal Society of Chemistry, https://blogs.rsc.org/cs/2012/06/22/computationalmodelling-to-investigate-the-origins-of-life-a-tutorial-review-with-abonus/?doing_wp_cron=1637561990.9581089019775390625000].
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How life on Earth began remains a challenging and partly unexplained
scientific problem. Prebiotic chemistry is a research field attempting to
address this issue theoretically, experimentally, and observationally taking
into

account

the

best

available

evidence

for

the

geological

and

physicochemical conditions on primitive Earth’s atmosphere and surface.
There is experimental evidence that simple bioorganic chemical compounds
were formed with the energy from the Sun under prebiotic conditions from
simple inorganic molecules that were present in the primitive Earth’s terrestrial
and aquatic environment. First, there was primordial synthesis in the Earth's
atmosphere and oceans, but also it is likely that some had their origin to
comets, meteorites, and interplanetary dust particles falling on Earth. Also,
there is evidence for submarine hydrothermal vent synthesis of simple
biochemical compounds that have contributed to prebiotic organic evolution.
The primordial organic ―soup‖ may have been quite complex, but it did not
likely include all of the compounds found in modern organisms.1
Fossil evidence supports the hypothesis that life on Earth began about
3.5-3.8 billion years ago. The first life forms were single-celled organisms
(prokaryotes) similar to bacteria. Cyanobacteria have populated Earth as
early as ~3.5 billion years (also, called blue-green algae) and were the earliest
primitive prokaryotic organisms on Earth producing oxygen (O2) during
photosynthesis by using the CO2 dissolved in the water with the help of
energy form the Sun. The first multicellular organisms did not appear until
about 1,5 billion -600 million years ago.2

Figure 2. It has been proved that Cyanobacteria ~3.5 billion years ago started
photosynthetic reactions by absorbing energy form the Sun and using
dissolved CO2 for producing chemicals encapsulating energy and oxygen.
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Life on Earth depends on the harnessing of solar energy by the
process of photosynthesis. Photosynthetic plants convert solar energy into the
chemical energy of living tissue, and that stored chemical energy flows into
herbivores, predators, parasites, decomposers, and all other forms of life. In
the photosynthetic process, light energy is absorbed by the chlorophyll
molecules of plants to convert carbon dioxide and water into carbohydrates
and oxygen gas. Proteins, fats, nucleic acids, and other compounds also are
synthesized during the process, as long as elements such as nitrogen, sulfur,
and

phosphorus

are

available.

[https://www.britannica.com/science/

biosphere/The-importance-of-the-biosphere ].3,4,5,6,7

Energy, crucial dependence for the development of human
civilization
Energy has played a central role in human development. The control of
fire by early humans was a turning point in the evolution of human species.
The use of fire-energy led to the emergence of Homo sapiens as a distinct
species of the hominid family. In the last centuries the exorbitant fossil energy
use and the greenhouse gases emissions for the advances of technological
human civilization, inevitably brought adverse climatic effects and rising
temperature in most areas of the Earth.
Wherever Homo sapiens have gone exploring the world, they have
carried with them two fundamental things, language and control of fire.
Primitive tribes traveled through tropical forests and explored natural
environments and with the help of fire that provided cooked food, warmth and
safety in cold climates. Darwin himself considered language and control of
energy the two most significant achievements of humanity. Other scientists
believe that fire-energy was needed to fuel the human brain that makes
possible all the other products of culture and language. The unprecedented
increase in brain size that hominids embarked on around 1.8 million years
ago, had to be paid for with added calories. Many anthropologists think the
key breakthrough for humans was adding cooked meat to their diet.8
Fire provided a source of cooking food, warmth and lighting, protection
from predators (especially at night), and a way to create more advanced
hunting tools for survival. The use of tools has been interpreted as a sign of
4

intelligence, and the use of tool use stimulated certain aspects of human
evolution, especially the continued expansion of the human brain.
From early humans rubbing sticks together to make fire, to the fossil
fuels that drove the processing of metal ores and the initiation of the industrial
revolution, energy has played a central role in human development. The
availability of fossil energy has transformed the course of humanity over the
last 20 centuries. Today there is an array of renewable sources of energy,
such as nuclear, hydropower, geothermal, and other renewable energy
technologies (photovoltaic, wind power, tidal, biomass, etc). These sources
can replace entirely in the next decades most fossil fuels for the production of
electricity, for transport and for the agricultural sector.9

Figure 3. The control of fire by early humans was a turning point in the
evolution of human civilization. Fire provided warmth, light at night, a source
for cooking food and the means to create advanced hunting tools. These
technical advances allowed homo sapiens to explore surrounding areas,
cultural innovations, and changes to more nutritious diet and behaviour.

Mankind’s dependence on energy: pivotal role of primary
energy sources and consumption trends
Economic and technological development in the last two centuries was
closely associated with use of energy sources with a progressing higher
energy content, as the shift from coal (solid) to oil (liquid) and natural gas
(gas) indicates. Coal remains on the top despite its higher pollution potential.
In the19th century with the advent of industrial revolution, the main
energy sources was coal (steam engines, power plant). The 20th century
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began with coal still in use, but shifted towards higher energy content sources
like fossil oil (petroleum, crude oil), due to the internal combustion engine and
of oil-powered ships. With the advances of technology mankind turned to
even more efficient sources of energy, such as natural gas (CH4) and nuclear
power. In the 21st century is hoped that the major shifts will be in renewable
energy sources to avert climate changes and reduce GreenHouse Gases.
The most recent global energy data (BP Statistical Review of World
Energy, 2021) provided a comprehensive picture of supply and demand for
major energy sources. Although the largest share of increase in energy
consumption in the last year (2019) was 41% for renewable energy sources,
the main sources are still coal, oil and natural gas. Cumulatively, fossil fuels
still accounted for 84% of the world’s primary energy consumption in 2019. 10
Fossil oil (petroleum, crude oil), remained top with 33% of all primary energy
production and consumption
Coal, second as an important primary energy source 27%
Natural gas (methane, CH4) contributed 24% of primary energy consumption
Natural gas showed substantial increase (36%) compared to last year (2020),
Hydroelectric power (renewable source) contributed 6% of primary energy
consumption (mainly electricity),
Other renewable sources (wind, photovoltaic, tidal, biomass) 5%
Nuclear power (for some is considered a renewable source) 4%

Figure 4. World Energy Consumption (quadrillion Btu, British Thermal Unit)
by Fuel Type Source: http://www.eia.gov/forecasts/ieo/world.cfm, 2014 U.S.
Energy Information Administration (EIA). Trends in 1990-2040 showed
continued use of energy consumption with renewable energy advancing.
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Energy sources and contribution to CO2 emissions
The various primary energy sources have substantially different
contribution to CO2 emissions and other green house gases (GHG). Carbon
dioxide (CO2), methane (CH4) and nitrogen oxides (NOx) are the most
important GHGs. In 2019, fossil fuel combustion (coal, oil, natural gas) for the
production of primary energy accounted for 74% of total GHG emissions and
for more than 90% of anthropogenic CO2 emissions. Also, it is a fact that CO2
emissions accounted for approximately 80% of total GHG emissions (based
on 1000 years global warming potential).

Figure 5: World energy-related CO2 emissions by fuel type Source:
http://www.eia.gov/forecasts/ieo/emissions.cfm, 2014. Coal is the worst
polluter, followed by petroleum and natural gas with much lower CO 2
emissions. One tonne of CH4 is considered to be equivalent to 30 tonnes of
CO2 based on the 100-year global warming potential (IPCC, 2021).
Other Greenhouse Gases (GHGs)
Methane (CH4) from landfills, coal mines, agriculture, etc. Methane has a 100year global warming potential 28-34 times that of CO2. Measured over a 20year period, that ratio. grows to 84-86 times.
Nitrous oxide (N22O), which comes from using nitrogen fertilizers,
Certain industrial & waste management processes & burning fossil fuels,
and
Hydrofluorocarbons (HFCs), Perfluorocarbons (PFCs), Sulfur hexafluoride
(SF6), Nitrogen trifluoride (NF3)
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Coal, the world’s most abundant energy resource but worst
polluter and most challenging to phase out
Coal produces more environmental pollution and greenhouse gases
than any other primary energy source. The phase out of coal as an energy
source will be crucial for reversing global warming. Despite decades of
knowledge about coal’s contribution to climate change, coal still accounts for
40% of global CO2 emissions. Scientists suggest that the power sector must
stop using coal without carbon capture and storage by approximately 2050 if
the Paris Agreement climate goals are to be achieved for reversing rising
surface temperatures of the Earth.11,12
But in practical terms coal is still the world’s most abundant energy
resource with over 892 billion tonnes of proven coal reserves worldwide,
enough to last nearly 110 years at current rates of production. In comparison,
proven oil and natural gas reserves are equivalent to around 53 and 56 years.
[https://www.nationalcoalcouncil.org/Documents/Energy-Education/4-CoalReliable-Energy-Final.pdf].
While coal produces just 44% of U.S. electricity, it accounts for 80% of
power plant carbon emission (CO2). Coal produces 2.2 times more CO2 than
natural gas (CH4). Also, burning coal leads to soot, smog, acid rain, etc. Coal
was the crucial fossil fuel that powered the industrial revolution and it is still in
use for electricity production in many countries (China, India, Poland,
Australia, etc). Lignite (―brown coal‖), with the lowest carbon content (25%35%) is mined all around the world and used as a fuel for steam-electric
power generation, but its emissions contribute substantially to climate change,
global warming. Russia, Australia, Germany have the highest lignite reserves.
Scientists have repeatedly warned of its looming climate dangers for
using coal. The Intergovernmental Panel on Climate Change, IPCC report,
(23.9.2019) found that avoiding the worst devastation would require a radical
transformation of the world economy and especially replacement of coal in
just a few years. The IPCC report showed that coal emissions should peak in
2020 and global coal use in electricity generation must fall by 80% below
2010 levels by 2030. All coal-fired power stations must be shut by 2040 at the
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latest. [https://climateanalytics.org/publications/2019/coal-phase-out-insightsfrom-the-ipcc-special-report-on-15c-and-global-trends-since-2015/].
The USA has more coal reserves (25% of all known coal) than any
other country in the world. Asia is home to almost 50% of the world’s
population, and accounts for 75% of the global coal consumption for energy.
China is the country that use more than 50% of the world’s coal. In China 4.3
million Chinese are employed in coal mines. India, Indonesia and Vietnam are
increasing recently their coal-fired plants. Poland and Chile are two other
countries with substantial reserves of coal.
Phaseouts from coal energy production often take decades. It took the
United Kingdom (UK) 46 years to reduce coal consumption by 90% from its
peak in the 1970s. Across a range of countries, coal use declined just 2.3%
annually during the period 1971–2017. At that rate, it would take 43 years to
fully phase out coal, starting from the peak consumption year.
India, the world's third largest emitter of CO2 as a result of using
extensively fossil fuels for energy production and electricity. India’s economy
still relies heavily on coal. As nations are urged to phase it out, India found
great difficulties to replace coal for a fast-growing and developing nation. As
many as 4 million people are employed directly and indirectly in India's coal
industry. India has a population of more than 1.3 billion in a phase of
productive industrial and economic development , with energy needs are set
to rise more than any other nation in the next 20 years, according to the
International Energy Agency (IEA). But communities like the one in Odisha
remind us of the challenges in reducing the dependence on coal for meeting
these requirements. In India, coal is the bulk primary energy contributor with
57% share in 2018. Coal-fired power plants account for 59% of India's
electricity capacity and has the world's 5th largest proven coal reserves.
The top five countries with largest proven coal reserves in the world
are: USA (249 billion tones), Russian Federation (162) b.t.), Australia (149
b.t.), China (142 b.t.) and India (106 b.t.) [https://www.nsenergybusiness.com/
features/countries-largest-coal-reserves/ ]. More than 40 countries have
committed to shift away from coal, in pledges made at the COP26 climate
summit. Major coal-using countries including Poland, Vietnam, and Chile are
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among those to make the commitment. But some of the world's biggest coaldependent countries, including China, India and USA, did not sign up.

Figure 6. In China, coal accounted for 65% of the electricity generation mix in
2019. India's coal reserves are located in Jharkhand, Chhattisgarh and
Odisha 4 million people work in coal mines. Coal-fired power plants account
for 59% of India's electricity production.
India (in COP26) has promised that renewable energy sources will
provide 50% of its electricity by 2030. This figure could rise further as India
pursues its target of net zero emissions (and complete replacement of coal)
by 2070. The world's third-largest emitter (India) teamed up with China to
water down language on fossil fuels at the Glasgow conference, forcing a
compromise: a climate deal that bound countries to "phase down" but not
"phase out" coal use. India's resistance is driven by its need for cheap fuel to
power a booming economy and lift hundreds of millions of its citizens out of
entrenched poverty. "We have a huge population not reached a basic
minimum standard of living." [https://www.scientificamerican.com/ article/whyindia-defended-coal-at-the-close-of-the-cop26-climate-summit/ ].
20 countries, including the US, Canada, UK, pledged to end public
financing for "unabated" fossil fuel projects abroad by the end of 2022. Such
projects burn fossil fuels, like coal, oil and natural gas, without using
technology to capture the CO2 emissions. This is good news from COP26 that
20 governments have promised to stop financing oil, coal and gas projects
beyond their borders. The move will come into effect by the end of 2022.
Although Coal is the single biggest contributor of energy to climate
change and GHG emissions, it is still the main energy source for most
10

developing countries. The COP26 ―Glasgow Climate Pact‖ (Glasgow,
November 2021) is the first climate summit agreement to explicitly mention
fossil fuel reduction — though a “phase-out” of coal was watered down to
“phase-down‖ at the last minute, at the behest of China and India.
The ―Glasgow Climate Pact‖ agreed by the nearly 200 countries
present followed up on the Paris Agreement of 2015, affirming the hope to
limit global warming to 1.5°C but providing only a still woefully inadequate
step towards achieving that goal. Fossil fuel reduction was explicitly
mentioned in the COP26 global climate summit agreement for the first time. A
promise to accelerate ―efforts towards the phase-down of unabated coal
power and inefficient fossil fuel subsidies‖ represents ―the most that almost 30
years of climate talks have ever agreed to say about coal and fossil fuels‖
Reaching a deal in the Conference of Parties 26 (COP26) was always
a matter of balancing the demands of climate-vulnerable nations, big industrial
powers, and those like India and China depending on fossil fuels to lift their
economies and populations out of poverty by providing cheap and available
energy until renewable will replace demand. The good news is that 23
countries have promised to stop new coal power schemes, and to phase out
existing ones. They include 5 of the top 20 coal-using countries: South Korea,
Indonesia, Vietnam, Poland and Ukraine. The plan requires more urgent
action from richer countries to phase out coal for electricity around the 2030s,
while low-income ones have until the 2040s.
As always, there are caveats. First, the proposed timings are a little
late, the International Energy Agency (IEA) estimates that those dates need to
be no later than 2030 and 2040, if we are to limit warming to 1.5°C. Poland
has classified itself as a low-income country, despite being one of the world’s
25 largest economies. Also the list of countries doesn’t include the three
largest coal users: China, India and the USA. Nevertheless, the phase-out of
coal is unalloyed good news. As a result, the phase out of coal may well
happen faster than was promised, provided the pressure is maintained.
[New Scientist, 4.11.2021 COP26 News. Coal phase-out boosts hope for
limiting warming to 1.5°C, [https://www.newscientist.com/article/ 2296411cop26-news-coal-phase-out-boosts-hope-for-limiting-warming-to-1-5c/ ].
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Adoption of Paris Agreement to the run-up to Glasgow
Conference COP26
In the COP21 (Paris, 2015) after much devate,196 countries adopted
The Paris Agreement which was a legally binding international treaty on
climate change and entered into force on 4th of November 2016. The goal of
the Paris Agreement was to limit global warming to well below 2 Celcius
(preferably to 1.5o C, degrees Celsius) this century (2000-2100) compared to
pre-industrial levels.
Most countries in the Paris Agreement decided to undertake strong
actions for net zero emission targets and replacement most of the
conventional energy sources with renewable energy sources with zero
emissions (especially CO2) if possible. The Paris Agreement was very
ambitious and set for a very difficult and challenging goal. Additionally, the
agreement’s central aims was to increase the ability of countries to deal with
the negative impacts of climate change (rising sea levels, floods, hurricanes),
and at making finance flows consistent with low GreenHouse Gas (GHG)
emissions and climate-resilient pathways. [United Nations Framework
Conference of Climate Change,https://unfccc.int/process-and-meetings/theparis-agreement/ the-paris-agreement ].
Scientists agreed that all countries needed to do appropriate
mobilization and provide financial resources, to enhance a new technology
framework for renewable energy sources and enhanced national capacitybuilding. Also, developed countries need to support financial actions by the
most vulnerable countries, in line with their own national objectives. Studies
showed that to achieve this long-term temperature goal (1.5-2.0 oC), countries
must aim to reach global peaking of greenhouse gas (GHG) emissions as
soon as possible. To reach climate neutral world by mid-century (2050) is a
highly challenging task. The Paris Agreement (COP21) was a landmark
decision because for the first time, a binding agreement brought all nations
into a common cause to undertake ambitious efforts to combat climate
change. But implementation of the Paris Agreement needs challenging
economic and social transformations, based on the best available science for
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5 year cycle, and by 2020, countries must submit their plans for climate action
known as nationally determined contributions (NDCs).
In the last years Zero-carbon solutions are becoming increasingly
competitive across economic sectors, representing 25% of emissions. This
trend is most noticeable in the power (electricity, industry) and transport
sectors and has created many new business opportunities for early movers. It
is hoped that by 2030, zero-carbon solutions could be competitive in various
sectors representing over 70% of global emissions.
Coal-fired electricity production had reached a peak of over 10,000
terawatt hours in 2018. Terawatt (TW) is equal to one trillion (1012) watts.
China’s coal-fired generation of electricity rose in the last 5 years bringing its
share of global coal power to 53%, up from 44% in 2010. Despite the big
changes in the last decade coal remains the main contributor of 37% to the
world's electricity production in 2019.

At the same time, more than 40

countries pledged to shift away from coal at the COP26 climate summit and
introduce renewable energy sources. [Reuters, 29.3.2021, China generated
over half world's coal-fired power in 2020: study, https://www.reuters.com/
article/us-climate-change-china-coal-idUSKBN2BK0PZ ].
Zero-carbon solutions are focusing mainly on CO2 emission reductions
which is the primary driver of global warming and hazardous climate changes.
A recent US report ―Accelerating Decarbonization of the U.S. Energy System”
(report of National Academies of Sciences Engineering and Medicine, 2021)
emphasized that most reductions in GHG emissions would come from use of
renewables in electricity sector, electrification of vehicles with Lithium ion
batteries, and home heating by photovoltaics. Other industries such as
aviation, shipping, steel, cement, and chemicals manufacturing will need
further innovation towards renewables and possibly ―green‖ hydrogen in the
future is considered to achieve cost-effective decarbonization.
[U.S. National Academies, 14.7.2021, Accelerating decarbonization in the
United States American …. https://www.nationalacademies.org/ourwork/accelerating-decarbonization-in-the-united-states-technology-policy-andsocietal-dimensions ].
American scientists predict that achieving Net-zero carbon emissions
in the U.S. by 2050 is feasible and would not only help address climate
13

change but also build a more competitive economy, increase high-quality
jobs, and help address social injustice in the energy system. The committee
that wrote the report emphasized that immediate action and proactive
innovation are required and recommended a portfolio of near-term policies to
ensure equitable access to benefits generated as a result of this transition.
Challenging tasks remain for mitigating harms to vulnerable populations and
engage public participation in decision-making, and revitalize the U.S.
manufacturing sector.13
In the run-up to COP26, many countries have put new commitments on
the table, detailing their contributions to the global effort to reach climate
goals. More than 50 countries, as well as the entire European Union (EU),
have pledged to meet net zero emissions targets. If these are implemented in
time and in full, as modelled in detail in new Announced Pledges Scenario
(APS), they start to bend the global emissions curve down.14
Over the period to 2030, low emissions sources of power generation
account for the vast majority of capacity additions in this scenario, with annual
additions of solar PV and wind approaching 500 gigawatts (GW) by 2030. As
a result, coal consumption in the power sector in 2030 will be 20% below
recent highs. Rapid growth in electric vehicle sales and continued
improvements in fuel efficiency lead to a peak in oil demand around 2025.
Efficiency gains mean that global energy demand plateaus post-2030.
The successful pursuit of all announced pledges means that global
energy-related CO2 emissions fall by 40% over the period to 2050. All sectors
see a decline, with the electricity sector delivering by far the largest. The
global average temperature rise in 2100 is held to around 2.1°C above preindustrial levels, although this scenario does not hit net zero emissions, so the
temperature trend has still not stabilised.
A lot more needs to be done by governments to fully deliver on their
announced pledges. Looking sector-by-sector at what measures governments
have actually put in place, as well as specific policy initiatives that are under
development, reveals a different picture, which is depicted in Stated Policies
Scenario (STEPS). This scenario also sees an accelerating pace of change
in the power sector, sufficient to realise a gradual decline in the sector’s
emissions even as global electricity demand nearly doubles to 2050.
14

However, this is offset by continued growth in emissions from industry,
such as the production of cement and steel, and heavy-duty transport, such
as freight trucks. This growth largely comes from emerging market and
developing economies as they build up their nationwide infrastructure. In the
STEPS, almost all of the net growth in energy demand to 2050 is met by low
emissions sources, but that leaves annual emissions at around current levels.
As a result, global average temperatures are still rising when they hit 2.6 C
above pre-industrial levels in 2100.

Figure 7. Renewable energy sources and natural gas are on the rise until
2040. Renewables will account for nearly 50% of total electricity generation in
2040. Solar photovoltaic (PV) could surge ahead of coal and gas to become
the largest source of installed power capacity in the world in the next two
decades, if countries pursue stated policies and targets. Hydropower is slated
to remain the largest source of renewable power with share of about 15% of
total generation in 2040. Meanwhile, nuclear’s generation share could fall
from 10% today to about 8%, ―but its output nevertheless rises in absolute
terms, with growth in China and more than 20 other countries. (International
Energy Agency, World Energy Outlook, WEO, 2019).

The Announced Pledges Scenario (APS) sees a doubling of
renewable energy investment and financing over the next decade, but this
acceleration is not sufficient to overcome the inertia of today’s energy system.
One of the key reasons for this shortfall is that today’s climate commitments,
as reflected in the APS, reveal sharp divergences between countries in the
pledged speeds of their energy transitions. The APS are on the path to deliver
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emissions reductions required to achieve net zero emissions by 2050. It
includes all recent major national announcements of 2030 targets and longer
term net zero and other pledges, regardless of whether these have been
anchored in implementing legislation or in updated NDCs. In the APS,
countries fully implement their national targets to 2030 and 2050, and the
outlook for exporters of fossil fuels and low emissions fuels like hydrogen is
shaped by what full implementation means for global demand.15

New energy economy is emerging. Renewables in the power
sector are becoming first choice for most countries
The picture of world primary energy production has changed
dramatically in the last decade and there are unmistakeable signs of change
in most countries. In 2020, despite the fact that economies sank under the
weight of Covid-19 lockdowns, renewable sources of energy such as wind
and solar PhotoVoltaic (PV) increased at their fastest rate in two decades,
and electric vehicle sales set new records.

Figure 8. Renewable energy sources are promoted everywhere, solar, wind,
water, geothermal and bioenergy are among the most explored. Driving by the
increasing demand for clean and responsible energy generation, more and
more investments have been put in development and education that will lead
to the revolution of clean energy.
A new energy economy is ushered forward by policy action, technology
innovation and the increasing urgency to tackle climate change. But, there is
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no guarantee that the emergence of the renewable energy economy will come
forward quickly enough to avoid severe impacts from a changing climate.
Electricity production from renewables is taking on an ever-more
central role in the lives of consumers and, for an increasing number of
households, it promises to become the energy source on which they rely for
all their everyday needs: mobility, cooking, lighting, heating and cooling.
Electricity’s share of the world’s final consumption of energy has risen steadily
over recent decades, and now stands at 20%. Its rise accelerated over the
years. In the net-zero emissions (NZE), electricity accounts for around 50% of
final energy use by 2050 (around 30% in the APS). Given that electricity
delivers useful energy services with better efficiency than other fuels.

Figure 9. The global electricity generation mix in 2018 compared to what it
could be in 2040 under two possible scenarios are shown in these pie charts.
The International Energy Agency’s (IEA’s) ―Stated Policies‖ scenario factors in
current and already announced policies, whereas the ―Sustainable
Development‖ scenario is fully aligned with the Paris Agreement, which has
an objective of holding the increase in the global average temperature to well
below 2o C above pre-industrial levels and pursuing efforts to limit the
temperature increase to 1.5o C. Source: IEA, World Energy Outlook, 2019
edition (WEO2019).
The rise of electricity requires a parallel increase in its share of energyrelated investment. Since 2016, global investment in the power sector has
consistently been higher than in oil and gas supply. The faster that clean
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energy transitions proceed, the wider this gap becomes, and as a result
electricity becomes the central arena for energy-related financial transactions.
In the net-zero emissions (NZE), investment in power generation and
infrastructure will be six-times higher than in oil and gas supply by 2030.
Renewable (Clean) technologies in the power sector and across a
range of end-uses have become the first choice for consumers around the
world, initially due to policy support but over time because they are simply the
most cost-effective. In most regions, solar PV or wind already represents the
cheapest available source of new electricity generation. Based on total costs
of ownership, the case for electric cars in many markets is already a
compelling one. In the new energy economy, the huge market opportunity for
clean technology becomes a major new area for investment and international
competition; It is estimated that, if the world gets on track for net zero
emissions by 2050, then the annual market opportunity for manufacturers of
wind turbines, solar panels, lithium-ion batteries, electrolysers and fuel cells
grows tenfold to USD ($) 1.2 trillion by 2050, around 3.5-times larger than in
the Stated Policies Scenario (STEPS). The new energy economy involves
varied and often complex interactions between electricity, fuels and storage
markets, creating fresh challenges for regulation and market design.
Digital technologies play crucial roles in integrating different aspects
of the new energy system. Sectors that have hitherto operated largely
independently (such as electricity and transport) become connected in new
ways with the rise of electric mobility, and grids need to cope with a much
greater diversity and complexity of flows as many new players, including
households, enter the arena as producers. Managing the platforms and data
required to keep this system operating effectively becomes a central part of
the new energy economy, as does mitigating associated cybersecurity and
data privacy risks.
Clean electrification is the dominant theme in the early phases of the
transformation of the global energy economy together with the quest for
improvements in efficiency. Over time, however, continued rapid deployment
in these areas needs to be accompanied by clean energy innovation and
the widespread use of technologies that are not yet readily available on the
market. These technologies are vital to decarbonise areas such as heavy
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industry and long-distance transport that are not readily susceptible to
electrification for one reason or another, and they include advanced batteries,
hydrogen electrolysers, advanced biofuels, and new technologies for the
capture and use of CO2, including direct air capture. Building these additional
pillars of the new energy economy requires early and sustained investment in
energy R&D and an accelerated programme of demonstration projects.
These changes redirect global flows of trade and capital. The
combined share of Hydrogen and critical minerals (such as lithium, cobalt,
copper and rare earths elements) in global energy-related trade rises to onequarter of the total in the APS, and takes a dominant share in the NZE as the
value of fossil fuels trade declines significantly. This completely upends the
present dynamics of international energy-related trade, and it is accompanied
by a major shift in energy-related financial flows.

The much-anticipated 26thUN Climate Change Conference
(COP26), November 2021. Has been a success or a failure?
The much-anticipated International Conference on Climate Change of
the United Nations (Glasgow, November 2021) brought the technological
challenges of climate change on the future of the humanity to the top of the
global agenda for 12 days. Scientists, environmentalists, politicians,
government representatives and members of non-governmental organizations
(NGOs) who met in the conference asked after the end ―has the COP26 been
a success or a failure?‖
This was the question everyone who took part in the summit wants
answered. The Glasgow’s summit was so widely anticipated and loaded with
hopes and responsibilities, that it probably had no chance of living fully up to
participants and environmental demonstrators expectations from all over the
world. As it is traditional now, more than, 100,000 protesters demonstrated in
Glasgow for the climate and the feeling among them was that COP26 was a
failure and a greenwashing festival. Clearly, there is a lot of frustration from
those who are going to live on the planet in the future, burdened with the
inheritance this generation chooses to leave for them. Inside the conference
hall the UN-managed space where the negotiations took place it was easy to
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see why negotiating a global deal on climate was challenging and difficult.
Decisions in COP26 involved pressing financial problems, especially in
developed countries, and challenging environmental situations. There are
countries with acute energy requirements in the developing phase of their
societies and high demand for energy. It is estimated that, approximately, 940
million people (13% of the global population) do not have access to electricity
and many more face regular disruptions every year around.

Figure 10. The Glasgow Climate Pact (COP26) strengthened the Paris
agreement (COP15, 2015) in several ways. Acknowledging that there is no
safe limit for global warming, the Pact resolves to limit global warming to
1.5°C, instead of the Paris text of ―well below 2°C‖. Crucially it also delivers a
strong framework for tracking commitments against real-world progress.
By the end of COP26, 151 countries had submitted new climate plans
(known as Nationally Determined Contributions, NDCs) to slash their GHG
emissions by 2030. These commitments are considered a sign to keep the
goal of limiting temperature rise to 1.5o C degrees Celcius within reach. Most
countries need to cut global emissions 50% by the end of this decade (20202029). In contrast, the UN calculates that these plans, as they stand, put the
world on track for 2.5o degrees C of warming by the end of the century. If you
take into account countries’ commitments to reach net-zero emissions by
around mid-century (2050), analysis shows temperature rise could be kept to
around 1.8 or 1.9o degrees C. But some major emitters’ 2030 targets are so
weak (particularly those from Australia, China, Saudi Arabia, Brazil and
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Russia) that they don’t offer credible pathways to achieve their net-zero
targets. This indicates a major ―credibility gap‖ between the 2.5 o degrees Caligned 2030 targets and nations’ net-zero targets.16

Figure 11. Hundreds of politicians, climate activists, industry experts and
journalists from across the globe gathered in Glasgow for two weeks to
negotiate about global warming and importantly, what can be done to tackle it.
It was the biggest summit ever hosted in Scotland with around 190 world
leaders attending in person or virtually.

Delegations from all over the world brought all their climate credentials
and ideas with exceptional and diverse expertise. There was a good presence
from Africa countries and other developing nations, including representation of
indigenous peoples, that made suit-and-tie guys turn to see their beautiful
traditional clothes. The COP26 was not quite the global north’s (developed
countries) exclusive show, as many critics have alleged – and that it was not
entirely run by big corporation lobbies and fossil fuel industry interests.
The 26th Conference of the Parties (COP26) catalyzed the world’s
attention for the problems of climate change. The summit has to sustain huge
costs, especially since the United Kingdom (UK) was so eager to get it done
physically despite the pandemic (it was postponed for a year) and to make up
for some of the ground lost internationally after Brexit from the European
Union. The run up to this year’s summit in Glasgow is the moment (delayed
by a year due to the pandemic) when countries update their plans for reducing
GHG missions and renew their commitments laid out in Paris. The decade out
to 2030 will be crucial for these commitments.
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Figure 12. World leaders, governments, NGOs, Indigenous Peoples, civil
society, academic, science, media, and press institutions have come together
to meet in Glasgow, Scotland, for the United Nations Framework Convention
on Climate Change (UNFCCC) Conference of Parties (COP 26).
The cost of a UN climate change conference in Glasgow was "several
hundred million pounds". Up to 90,000 people took part in the conference,
with delegates, observers, heads of state and media attend COP26, over 12
days in November 2021. The Scottish police said that it was the largest
mobilisation of police officers in the UK. In Glasgow, the wind and rain were
not enough to deter processions of environmental groups, charities, climate
activists, trade unionists, and indigenous people gathering from around the
world but everything went peacefully. Organisers said that there were an
estimated 300 events taking place worldwide during the conference 12 days.

Nature’s editorial for the COP26 (16 November 2021)
The most prestigious scientific journal Nature published an editorial on
th

the 16 of November 2021 for the Conference of the Parties-26 (COP26)
with the title: ―COP26 didn’t solve everything — but researchers must stay
engaged―, Nature 599:347(2021) [ doi:https://doi.org/10.1038/d41586-02103433-2 ].
“……The momentous and much-anticipated 26th United Nations
Climate Change Conference of the Parties (COP26), intended to run for two
weeks, ended on 13 November, 24 hours later than scheduled. There were
some notable achievements. More countries announced pledges to go carbon
neutral — including, for the first time, India, by 2070. Richer nations
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committed to doubling funding, known as adaptation finance, to help low- and
middle-income countries (LMICs) deal with damaging climatic effects. Rules
for carbon trading were agreed. And world leaders will report their progress on
emissions cuts every year. …”
“……But a study for the Climate Action Tracker website, by Niklas
Höhne

at

Wageningen

University

in

the

Netherlands

(https://climateactiontracker.org/publications/glasgows-2030-credibility-gapnet-zeros-lip-service-to-climate-action/) and his colleagues, showed that, if
pledges announced at the COP meeting are implemented, temperatures are
still projected to rise 2.4 °C by 2100, well above the 1.5 °C target agreed at
the 2015 Paris climate summit. The effects of this are likely to be catastrophic.
Many researchers are frustrated at the lack of more meaningful measures to
cut greenhouse-gas emissions. They have every right to be angry. But it
would be a tragedy if that led them to disengage with the COP process and
with humanity‟s fight to stop catastrophic climate change…..”
“……COP26 was the most important such event since Paris (COP21,
2015). But it is part of a much longer process: a stocktake of pledges made in
Paris. COP26 also represented progress on several fronts, and it is not the
final opportunity to take action; the task continues at COP27 in Egypt next
year. Researchers must take every opportunity to expand their role in that
process, as it moves further into one of the planet‟s most critical decades….”
“…..The final agreement includes pledges, words and phrases that have not
previously appeared in such texts. Besides the doubling of adaptation funding
to US$40 billion annually from 2025, high-income countries, including oil- and
gas-exporting states, agreed for the first time to language that calls for
reducing coal-fired power and an end to some types of public subsidy for
other fossil fuels. High-income countries had wanted a total phase-out of coal;
but LMICs countries (Low-to-Middle Income Countries) forced to compromise
pointing out that in many parts of the world, alternative energy sources do not
yet exist….”
***[Low income countries are considered by the World Bank to be countries that
have a per capita gross national income (GNI) less than $1,026, Middle income
countries with GNI in the range $ 1,036--4,045 , and High income countries is one
with a gross national income per capita exceeding $12,056.].
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―….High-income countries also agreed to set up an office to continue
with research on a possible “loss and damage” fund, through which they could
make payouts to LMICs that have been affected by climate change that they
did not cause. And in the first week of COP26, more than 400 companies in
the financial sector announced that they would be moving trillions of dollars of
investments into firms that are committed to net-zero emissions… “
“…..These commitments were hard-fought — some have been more
than 30 years in the making — and represent essential progress. But
simmering below the surface are disagreements on definitions and on the
detail of implementation — and that‟s where the research community‟s input
will be vital. For example, the text calls for reducing “unabated” coal, referring
to coal without carbon capture and storage. But in reality, even coal plants
equipped with carbon capture generate pollution. Researchers can spell this
out.

Another

crucial

question

concerns

the

impact

of

„net-zero’

commitments. This phrase is now commonly used as an indication of
commitment to decarbonization. But there‟s no agreed definition or measure
of net zero. Without this, it is impossible to know if „net-zero‟ pledges will
actually stop global warming. There‟s also no agreed definition of climate
finance. Richer countries are providing around $80 billion annually in climate
finance to LMICs, but the lack of an agreed definition means the funds are
dominated by loans and include elements such as development assistance
(for example, funding for schools and clean water), which do not directly
reduce carbon emissions…..”
“…..Research can inform all these questions, and the UN is inviting
input. UN secretary-general António Guterres announced that he is asking a
group of experts to “propose clear standards” to measure and analyse
companies‟ net-zero pledges. COP26 delegates also agreed that an expert
group currently advising the UN climate convention on how to define climate
finance must continue its work. All advisers must be named as quickly as
possible, because the time to act is short. They must span the range of
disciplines: a group that is advising on standards for measuring net zero, for
example, would need physical scientists working with economists and with
researchers who study the methodology of creating financial indices. And it
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cannot be said loudly enough that researchers from institutions in the LMICs
have to be heard….”
“…..If Nature‟s experience of reporting from COP26 is anything to go
by, researchers are not well integrated into climate policymaking. Indeed,
researchers were frequently prevented by the conference organizers from
accessing the rooms where negotiations were taking place. The UN allows
researchers to observe negotiations directly so they can use these
experiences as part of research projects or for teaching case studies. The UN
climate convention office has promised to review how this obstruction
happened. This experience must not be repeated in any future COP.
Stopping global warming will not happen without a partnership between
nations, or a contract that all sides believe in, and buy into. Right now,
countries with different levels of economic development and climate
vulnerability are far apart. From the earliest COPs, researchers and their work
have helped to bridge these divides. They must continue to do so now and in
the future…..” (Nature editorial 16.11.2021, 599:347, 2021. )

Figure 13. The Glasgow Climate Pact was an agreement reached in the
COP26. It was the first climate agreement explicitly planning to reduce
unabated coal usage. A pledge to ―phase out" coal was changed to "phase
down" late in negotiation (India and China were responsible for the change). It
was agreed to phase out inefficient fossil fuel subsidies and phase down
unabated coal power. The Glasgow Climate Change Conference (UNFCCC
COP 26) closed on the night of 13 November, one day later than planned.
COP26 delegates also agreed that an expert group currently advising the UN
climate convention on how to define climate finance must continue its work.
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The COP26 agreements and decisions of Glasgow Climate
Change Conference
Parties to the UN Framework Convention on Climate Change adopted
the Glasgow Climate Pact, agreeing to phase out inefficient fossil fuel
subsidies and phase down unabated coal power. The Glasgow Climate
Change Conference (UNFCCC COP 26) closed on the night of 13 November,
one day later than planned.
The COP26 had four main goals:
a.

Secure global Net-zero emissions by 2050;

b.

Keep 1.5o C degrees within reach; meaning countries must commit to
reducing world fossil-fuel emissions to net zero by 2050. This is the date
by which the United Nations has said further emissions will mean global
average temperatures will rise at least 1.5o C above pre-industrial levels;

c.

COP26 aims to adapt to protect communities and natural habitats;

d.

COP26 aims to mobilise finance for climate change, and work together
to deliver. Meaning, Public finance for the development of infrastructure
needed to transition to a greener and more climate-resilient economy.
Also, Private finance to fund technology and innovation, and to help
turn the billions of public money into trillions of total climate investment.

A new global agreement - the Glasgow Climate Pact - was reached at
the COP26 summit. It aims to reduce the worst impacts of climate change, but
some leaders and campaigners say it does not go far enough. The
agreement, although not legally binding, will set the global agenda on climate
change for the next decade:
The delegates of the Conference, representing around 200 countries,
agreed that will meet next year in Egypt (2022) to pledge further cuts to
emissions of the most important greenhouse gas, carbon dioxide (CO2) which
is the main culprit for rising temperatures and climate disasters in the near
future. The measure is critical to try to keep temperature rises within 1.5o C.
Scientists have estimated with climate models that this temperature is
considered to be crucial to prevent a "climate catastrophe".
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Current pledges, if met, will only limit global warming to about 2.4o C,
so it is considered very important to accelerate the reduction of the most
dangerous energy sources (i.e. coal, oil) and cut down substantially the most
polluting emissions. But, because energy is very important for human
civilization and economic development, new cleaner energy sources
(renewables) must be used in the future. The most drastic changes must
occur in electricity production and consumption, in the transport sector
(electric cars, etc) and in agriculture.

Reduction of coal use for energy production
For the first time at a COP conference, there was an explicit plan to reduce
use of coal - which is responsible for 40% of annual CO2 emissions.
However, countries only agreed a weaker commitment to "phase down" rather
than "phase out" coal after a late intervention by China and India. (November
2021)

Financial help for developing countries very crucial
Developed countries are better placed financially to cope with climate
changes and replacement of old resources with renewable energy sources.
Investing in renewables is considered now more sustainable, more profitable
and technologically feasible in long term. But developing and poor countries
of the Third World (especially in Africa) will in a difficult position to adapt and
need urgently financial help to cope with changes in energy resources.
Financial help of developing countries to cope with climate change is very
crucial. The COP26 agreement pledged to significantly increase money to
help poor countries cope with the effects of climate change and make the
switch to clean energy. There's also the prospect of a trillion dollar a year fund
from 2025 - after a previous pledge for richer countries to provide $100bn
(£72bn) a year by 2020 was missed. While some observers say the COP26
agreement represented the "start of a breakthrough", some African and Latin
American countries felt not enough progress was made.
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COP26 on other agreements
USA and China issued a joint agreement on Methane (CH4) emissions
China’s greenhouse gas emissions in 2019 exceeded those of the USA and
other developed nations combined (estimates by Rhodium Group). China is
now responsible for more than 27% of total global emissions with USA the
world’s second-highest emitter, accounting 11% of the global total. India is 4th
responsible for 6,6% and European Union countries (27) for 6.4%.
In the COP26 the world's biggest CO2 emitters (USA and China), pledged to
cooperate more over the next decade in areas including Methane emissions
and the switch to clean energy. China has previously been reluctant to tackle
domestic coal emissions - so this was seen as recognising the need for urgent
action. Agreement on reducing Methane emissions A scheme to cut 30%
of methane emissions by 2030 was agreed by more than 100 countries.
Methane is currently responsible for a third of human-generated warming. The
big emitters China, Russia and India haven't joined, but it is hoped both
countries will come into the pact later.

Deforestation. COP26 agreements on deforestation and planting trees
`Leaders from more than 100 countries - with about 85% of the world's
forests -promised to stop deforestation by 2030. This is seen as vital, as trees
absorb vast amounts of CO2. Similar initiatives in the past haven't stopped
deforestation all over the world and in particular in the Amazon forest, but this
one's better funded. However, it is unclear how the pledge will be policed.
Deforestation in Brazil's Amazon rainforest has hit its highest level in
over 15 years, official data shows. According to the latest data, some 13,235
sq km (5110 sq miles) was lost during the 2020-21 period, the highest amount
since 2006. But at November's climate conference in Glasgow, Brazil was
among a number of nations who signed a major deal to end and reverse the
practice. The pledge included almost £14bn ($19.2bn) of public and private
funds. Some of that will go to developing countries to restore damaged land,
tackle wildfires and support indigenous communities. In the Amazon,
industrial-scale cattle ranching and soybean production for world markets are
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increasingly important causes of deforestation, and in Indonesia, the
conversion of tropical forest to commercial palm tree plantations to produce
bio-fuels for export is a major cause of deforestation on Borneo and Sumatra
[Washington Post, 19.11.2021. Brazil;s Amazon hit by worst deforestation
since

2006,

https://www.washingtonpost.com/world/2021/11/19/amazon-

deforestation-brazil-15years/ & BBC, COP26: World leaders promise to end
deforestation

by

2030,

2.11.2021,

https://www.bbc.com/news/science-

environment-59088498 ].

Financial assistance for clean technology
In the COP26 more than 400 companies (public and private) in the
financial sector announced that they would be moving trillions of dollars of
investments into firms that are committed to net-zero emissions. These were
financial organisations controlling $130tn. They promised to

back "clean"

technology, such as renewable energy, and direct finance away from fossil
fuel-burning industries.

The initiative is an attempt to involve private

companies in meeting net zero targets (in emissions).

However, some

environmental organisations have said without a greater commitment to
ending support for fossil-fuels, this could be little more than a PR exercise.
How will countries be made to meet their pledges? Most commitments made
at COP will have to be self-policed. Only a few countries are making their
pledges legally binding.
[Carney M, COP26. Building a Private Finance System for Net Zero. Priorities
for private finance for COP26, Document November COP26,
https://ukcop26.org/wp-content/uploads/2020/11/COP26-Private-FinanceHub-Strategy_Nov-2020v4.1.pdf ].
More than 40 world leaders decided to work together to accelerate the
uptake of clean technologies by imposing worldwide standards and policies.
The announcement was made at the climate summit COP26 in Glasgow.
Five high-carbon sectors will be targeted at first, including agriculture
and electricity. It aims to encourage global private investment in low-carbon
technologies. Similar international attempts have been made previously to
push clean tech - but nothing as ambitious as this multi-lateral agreement. Its
backers want to reassure investors that global markets will be created for
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green technology and that it is a good financial bet. It is hoped that eventually
the initiative will help draw in trillions of dollars in private finance for cutting
emissions. The five sectors that the plan will cover at first are steel, road
transport, agriculture, hydrogen, and electricity. [BBC. Harrabin R., 2.11.2021.
COP26:

Leaders

agree

global

plan

to

boost

green

technology

[https://www.bbc.com/news/science-environment-59138622].

The conference of COP26, after six years of strenuous negotiations,
pending items that prevented the full implementation of the Paris Agreement
on carbon markets and transparency have finally been approved. Despite the
problems of reaching unanimous decisions, achieved to bring adaptation,
mitigation and finance in the final text with all strengthened in a complex and
delicate balance supported by all Parties. Under the UK presidency and with
the support of the UNFCCC Secretariat, delegates forged agreements that
strengthen ambition in the three pillars of collective climate action.
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About the United Nations Framework Convention on Climate Change.
With 197 Parties, the United Nations Framework Convention on Climate
Change (UNFCCC) has near universal membership and is the parent treaty of
the 2015 Paris Climate Change Agreement. The main aim of the Paris
Agreement is to keep a global average temperature rise this century well
below 2 Celsius and to drive efforts to limit the temperature increase even
further to 1.5 degrees Celsius above pre-industrial levels. The UNFCCC is
also the parent treaty of the 1997 Kyoto Protocol. The ultimate objective of all
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agreements under the UNFCCC is to stabilize greenhouse gas concentrations
in the atmosphere at a level that will prevent dangerous human interference
with the climate system, in a time frame which allows ecosystems to adapt
naturally and enables sustainable development
[COP26 United Nations Framework Conventio[https://unfccc.int/news/cop26reaches-consensus-on-key-actions-to-address-climate-change ].

Comments from the European Commission on the COP26 UN
Climate Conference
When the Glasgow COP26 UN Climate Conference finished, the
European Commission supported the consensus reached by over 190
countries after two weeks of intense negotiations. COP26 resulted in the
completion of the Paris Agreement rulebook and kept the Paris targets alive,
giving humanity a chance of limiting global warming to 1.5o C degrees Celsius
by net-zero emissions and replacement with renewable energy sources and
clean non-polluting technologies.
Commission President Ursula von der Leyen said:"…..We have made
progress on the three objectives we set at the start of COP26: First, to get
commitments to cut emissions to keep within reach the global warming limit of
1.5 degrees. Second, to reach the target of 100 billion dollars per year of
climate finance to developing and vulnerable countries. And third, to get
agreement on the Paris rulebook. This gives us confidence that we can
provide a safe and prosperous space for humanity on this planet. But there
will be no time to relax: there is still hard work ahead…..”
Executive

Vice-President

and

EU

lead

negotiator,

Frans

Timmermans, said: ―…..It is my firm belief that the text that has been agreed
reflects a balance of the interests of all Parties, and allows us to act with the
urgency that is essential for our survival. It is a text that can bring hope to the
hearts of our children and grandchildren. It is a text, which keeps alive the
Paris Agreement target of limiting global warming to 1.5 degrees Celsius. And
it is a text which acknowledges the needs of developing countries for climate
finance, and sets out a process to deliver on those needs….‖
―…. Under the Paris Agreement, 195 countries set a target to keep
average global temperature change below 2°C and as close as possible to to
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1.5°C. Before COP26, the planet was on course for a dangerous 2.7°C of
global warming. Based on new announcements made during the Conference,
experts estimate that we are now on a path to between 1.8°C and 2.4°C of
warming. In today's conclusions, Parties have now agreed to revisit their
commitments, as necessary, by the end of 2022 to put us on track for 1.5°C of
warming, maintaining the upper end of ambition under the Paris Agreement.
In order to deliver on these promises, COP26 also agreed for the first time to
accelerate efforts towards the phase-down of unabated coal power and
inefficient fossil fuel subsidies, and recognised the need for support towards a
just transition…..‖
“ …COP26 also completed the technical negotiations on the so-called
Paris Agreement Rulebook, which fixes the transparency and reporting
requirements for all Parties to track progress against their emission reduction
targets. The Rulebook also includes the Article 6 mechanisms, which set out
the functioning of international carbon markets to support further global
cooperation on emission reductions. On climate finance, the agreed text
commits developed countries to double the collective share of adaptation
finance within the $100 billion annual target for 2021-2025, and to reach the
$100 billion goal as soon as possible. Parties also commit to a process to
agree on long-term climate finance beyond 2025. The COP also decided to
establish a dialogue between parties, stakeholders and relevant organisations
to support efforts to avert, minimise and address loss and damage associated
with climate change….”.
[European Commission, 13.11.2021, COP26: EU helps deliver outcome to
keep
the
Paris
Agreement
targets
alive,
https://ec.europa.eu/
commission/presscorner/detail/en/IP_21_6021] .

Concluding remarks by UN Secretary-General A. Guterres
The United Nations Secretary-General Antonio Guterres in the end of
the COP26 Conference concluded with sincerity: ―…..It is an important step
but is not enough. We must accelerate climate action to keep alive the goal of
limiting global temperature rise to 1.5o C degrees Celcius. The UN secretary
added that it is time to go ―into emergency mode‖, ending fossil fuel
subsidies, phasing out coal, putting a price on carbon, protecting vulnerable
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communities, and delivering the $100 billion climate finance commitment. ―We
did not achieve these goals at this conference. But we have some building
blocks for progress…..”.
―…The approved texts are a compromise. They reflect the interests,
the conditions, the contradictions and the state of political will in the world
today. They take important steps, but unfortunately the collective political will
was not enough to overcome some deep contradictions. Our fragile planet is
hanging by a thread. We are still knocking on the door of climate catastrophe.
It is time to go into emergency mode — or our chance of reaching net-zero
will itself be zero. Progress has been made on some issues such as ending
deforestation and reducing methane emissions. ―These are welcome steps,
but they are not enough,‖ Guterres said. At the end of his statement the
Secretary-General sent a message of hope and resolve to young people,
indigenous communities, women leaders and all those leading the climate
action army. ―I know many of you are disappointed. Success or failure is not
an act of nature. It’s in our hands. The path of progress is not always a
straight line. Sometimes there are detours….‖
A more extended statement by UN Secretary-General Antonio Guterres
―…..As I said at the opening, we must accelerate action to keep the 1.5
degree goal alive. Our fragile planet is hanging by a thread.
We are still knocking on the door of climate catastrophe. It is time to go into
emergency mode — or our chance of reaching net zero will itself be zero.
I reaffirm my conviction that we must end fossil fuels subsidies.
Phase out coal. Put a price on carbon. Build resilience of vulnerable
communities against the here and now impacts of climate change.
And make good on the $100 billion climate finance commitment to support
developing countries. We did not achieve these goals at this conference. But
we have some building blocks for progress.
Commitments to end deforestation.
To drastically reduce methane emissions.
To mobilize private finance around net zero….”:
―….And the texts today reaffirm resolve towards the 1.5 degree goal. Boost
climate finance for adaptation. Recognize the need to strengthen support for
vulnerable countries suffering from irreparable climate damage. And for the
first time they encourage International Financial Institutions to consider
climate vulnerabilities in concessional financial and other forms of support,
including Special Drawing Rights.
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And finally close the Paris rule book with agreement on carbon markets and
transparency.
These are welcome steps, but they are not enough. Science tells us that the
absolute priority must be rapid, deep and sustained emissions reductions in
this decade. Specifically — a 45% cut by 2030 compared to 2010 levels.
But the present set of Nationally Determined Contributions (NDC)--even if fully
implemented – will still increase emissions this decade on a pathway that will
clearly lead us to well above 20C degrees by the end of the century compared
to pre-industrial levels.
I welcome the agreement between US and China here in Glasgow that — like
the text today — pledges to accelerate action to reduce emissions in the
2020s.
To help lower emissions in many other emerging economies, we need to build
coalitions of support including developed countries, financial institutions, those
with the technical know-how. This is crucial to help each of those emerging
countries speed the transition from coal and accelerate the greening of their
economies. The partnership with South Africa announced a few days ago is a
model for doing just that….‖
―….I want to make a particular appeal for our future work in relation to
adaptation and the issue of loss and damage. Adaptation isn’t a technocratic
issue, it is life or death. I was once Prime Minister of my country. And I
imagine myself today in the shoes of a leader from a vulnerable country.
COVID-19 vaccines are scarce. My economy is sinking. Debt is mounting.
International resources for recovery are completely insufficient. Meanwhile,
although we contributed least to the climate crisis, we suffer most. And when
yet another hurricane devastates my country, the treasury is empty.
Protecting countries from climate disaster is not charity. It is solidarity and
enlightened self-interest.
We have another climate crisis today. A climate of mistrust is enveloping our
globe. Climate action can help rebuild trust and restore credibility. That means
finally delivering on the $100 billion climate finance commitment to developing
countries.
No more IOUs. [*** An IOU, a phonetic acronym of the words "I owe you," is a
document that acknowledges the existence of a debt. An IOU is often viewed as an
informal written agreement rather than a legally binding commitment. Dating as far
back as the 18th century, at least, IOUs are still very much in use.].

It means measuring progress, updating climate plans every year and raising
ambition. I will convene a global stock-taking summit at the heads of state
level in 2023. And it means – beyond the mechanisms already set out in the
Paris Agreement– establishing clear standards to measure and analyze net
zero commitments from non-state actors.
I will create a High-Level Expert Group with that objective….‖
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―…..Finally, I want to close with a message of hope and resolve to young
people, indigenous communities, women leaders, all those leading the climate
action army. I know many of you are disappointed. Success or failure is not an
act of nature. It’s in our hands. The path of progress is not always a straight
line. Sometimes there are detours. Sometimes there are ditches. As the great
Scottish writer Robert Louis Stevenson said: ―Don’t judge each day by the
harvest you reap, but by the seeds that you plant.‖
We have many more seeds to plant along the path. We won’t reach our
destination in one day or one conference. But I know we can get there. We
are in the fight of our lives. Never give up. Never retreat. Keep pushing
forward.
I will be with you all the way.
COP 27 starts now…..‖
[13 November 2021,
Secretary-General's statement on the conclusion of the UN Climate Change
Conference COP26, 13.11.2021 https://www.un.org/sg/en/node/260645 ].

Figure 14. UN Secretary-General António Guterres told delegates of COP26
(Glasgow, 2021) that he was inspired by the mobilization of civil society,
including young people, indigenous communities, women’s groups, cities and
private sector, highlighting that the climate action struggle requires all handson deck. He ended his concluding statement: Our fragile planet is hanging
by a thread. ―….We won’t reach our destination in one day or one
conference. But I know we can get there. We are in the fight of our lives Never
give up. Never retreat. Keep pushing forward…‖
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