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Abstract
The United Nations in 1995 initiated annual international conferences of all
countries to focus on the threats of climate change, rising temperatures and
future reductions on greenhouse gases (GHG). In these global conferences
government representatives and expert scientists discussed ways of positive
action and ways of facing the challenges for the causes of climate change.
After all these years an international consensus was reached among
industrialized countries and the majority of the developed ones to adopt the
2015 Paris Agreement, governing climate change with reductions of GHG
from 2020. Governments, scientists, international organizations and policy
makers have already made commitments to reduce GHG emissions by a
drastic shift away from fossil fuel use and replace with advance alternative
green energy sources, at least for 50% of global energy needs before 2050. .
The crucial 26th session of the Conference of the Parties (COP 26) to the
United Nations Framework Convention on Climate Change (UNFCCC) was
originally scheduled to take place from 9-19 November 2020, but because of
Covid-19 pandemic it was decided to be rescheduling the event for 1-12
November 2021, in Glasgow, UK. This COP 26 is considered very critical
because of the huge challenges to achieve a reduction of global GHGs. The
postponement was decided so that all parties can focus on realistic response
strategies and the critical technological issues to be discussed at this vital
conference and allow more time for the necessary preparations to take place.
The consequences of climate change are well known: Rising sea levels and
coastal flooding, more frequent heat waves, more extreme and frequent
rainfall, desertification, more destructive weather events (hurricanes,
tornadoes, blizzards), vanishing ecosystems, degradation, biodiversity losses,
reduced agricultural yields, deforestation, costly and growing health impacts,
mass migration and increased conflict. Global decarbonization of the world
economies and transition to zero carbon emissions in many sectors (energy,
transport, etc) will be an important but challenging priority until 2050. Urgent
decisions have to be made in this decade for all countries under the auspices
of the United Nations. It is an crucial emergency and any postponement will
be critical for the future climate changes and Earth’s future.
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Introduction: United Nations Framework Convention for
Climate Change. Conference of the Parties

Climate change and rising temperatures on Earth due to air pollution
and increasing atmospheric concentrations of CO2 was a subject of scientific
research for many decades. For this purpose the Intergovernmental Panel on
Climate Change (IPCC) was created in 1988. It was set up by the World
Meteorological Organization (WMO) and the United Nations Environment
Program (UNEP) to prepare, based on available scientific information,
assessments on all aspects of climate change and its impacts, with a view of
formulating realistic response strategies.
The United Nations (UN) 25 years ago initiated annual conferences
(Conference of the Parties, COP) to discuss ways of action and project
scientific findings for the causes of climate change.1
The Covid-19 pandemic forced UN to be rescheduling the COP 26 to
take place a year later on 1-12 November 2021, in Glasgow, Scotland, UK.

Figure 1. The Bureau of the Conference of the Parties to the UNFCCC
(United Nations Framework Convention on Climate Change), with the UK and
its Italian partners, agreed new dates for the COP26 UN climate conference,
will now take place between 1-12 November 2021 in Glasgow, Scotland.
The first United Nations Framework Convention for Climate Change
(UNFCCC) started with the Conference of the Parties (COP 1) on 28 March to
7 April 1995 in Berlin, Germany.
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The second one (COP 2) took place in 1996 in Geneva, Switzerland.
Its ministerial declaration was noted (but not adopted) on 18 July 1996, and
reflected a USA position that: a. Accepted the scientific findings on climate
change proffered by the Intergovernmental Panel on Climate Change (IPCC)
in its second assessment (1995); b. Rejected uniform "harmonized policies" in
favour of flexibility; and c. Called for "legally binding mid-term targets".
The third 1997 (COP 3) conference took place in Kyoto (Japan) which
adopted the Kyoto Protocol. The protocol outlined the greenhouse gas
(GHG) emissions reduction obligations, along with what came to be known as
Kyoto

mechanism,

such

as

emissions

trading,

clean

development,

mechanisms and joint implementation. The majority of industrialized countries
agreed for reductions of 6-8% below 1990 levels (for the years 2009-2012).
The conferences continue every year in different countries:
1998 COP 4, Buenos Aires, Argentina, 1999: COP 5, Bonn, Germany , 2000:
COP 6, The Hague, Netherlands , 2001: COP 6, Bonn, Germany, 2001: COP
7, Marrakech, Morocco, 2002 COP 8, New Delhi, India, 2003, COP 9, Milan,
Italy, 2004: COP 10, Buenos Aires, Argentina, 2005: COP 11/CMP 1,
Montreal, Canada, It was the first Conference of the Parties serving as the
Meeting of the Parties to the Kyoto Protocol (CMP 1), 2006: COP 12/CMP 2,
Nairobi, Kenya, 2007: COP 13/CMP 3, Bali, Indonesia, 2008: COP 14/CMP 4,
Poznań, Poland, 2009: COP 15/CMP 5, Copenhagen, Denmark
The conference COP 16 (Cancun, Mexico, 2010) in its declaration said:
"Recognizing that climate change represents an urgent and potentially
irreversible threat to human societies and the planet, and thus requires to be
urgently addressed by all Parties". The Cancun Climate Change Conference
drew almost 12,000 participants, including 5,200 government officials, 5,400
representatives of UN bodies and agencies, intergovernmental organizations
and nongovernmental organizations, and 1,270 accredited members of the
media. The COP16 recognized the Intergovernmental Panel on Climate
Change (IPCC) Fourth Assessment Report goal of a maximum 2 degrees
Celsius global warming, meaning to limit the global temperature rise to within
2°C of pre-industrial levels. In order to achieve this limit humans must reduce
global greenhouse gas emissions by 50% before 2050. The COP 16
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considered lowering that maximum to 1.5o C, degrees Celsius, in the near
future. Also, the conference decided to make fully operational by 2012 a
technology mechanism to boost innovation, development and spread of new
climate-friendly technologies and alternative energy sources. Additionally, the
Conference established a Green Climate Fund to provide financing to
projects, programmes, policies and other activities in developing countries via
thematic

funding

windows.

Finally,

decided

the

Cancun

Adaptation

Framework, which included setting up an Adaptation Committee to promote
the implementation of stronger, cohesive action on adaptation. The
conference recognized that the time frame for peaking must be longer in
developing countries, since social and economic development and poverty
eradication are overriding priorities.
The COP 21 Conference took place in Paris, France (30/11-12/12,
2015, with 196 countries attending the conference). Negotiations among
industrialized countries and developed ones resulted in the adoption of the
Paris Agreement, governing climate change reduction measures from 2020.
The agreement entered into force (and thus became fully effective) on 4
November 2016. On 4 October 2016 the threshold for adoption was reached
with over 55 countries representing at least 55% of the world's greenhouse
gas emissions ratifying the Agreement.
On 22 April 2016 (Earth Day), 174 countries signed the agreement in
New York, and began adopting the agreement within their own legal systems.
The expected key result will be an agreement to set a goal of limiting global
warming to "well below 2 C" Celsius compared to pre-industrial levels. The
agreement calls for zero net anthropogenic greenhouse gas emissions to be
reached during the second half of the 21st century. In the adopted version of
the Paris Agreement, the parties will also pursue efforts to limit the
temperature increase to 1.5 C. The 1.5 C goal will require zero emissions
sometime between 2030 and 2050 which is a highly challenging goal and
needs vast investments in renewable energy sources, changes in transport
and drastic reductions in emissions of CO2 from agriculture.
The annual Conference of the Parties (COP) represents the top
decision-making body of all countries that signed the UN Framework
4

Convention for Climate Change (UNFCCC). Representatives of business,
international organisations, environmental interest groups and associations
have observer status.

Figure 2. The Conference of the Parties, COP 21 was attended by 196
countries, Paris, France, November-December 2015. The conference was
attended by heads of States, premiers and presidents, foreign secretaries,
environmental ministers and Non-Governmental Organizations (NGOs).
The annual Conference of the Parties (COP) represents the top
decision-making body of all countries that signed the UN Framework
Convention for Climate Change (UNFCCC). Representatives of business,
international organisations, environmental interest groups and associations
have observer status.2,3
The European Union works closely with other countries and regions to
advance dialogue and cooperation on climate change. Positive actions on
climate change are an integral part of the EU's foreign policy agenda. Through
climate diplomacy and cooperation initiatives, the EU aims to build political will
and trust to advance global action, ensure the effectiveness of development
cooperation, and build capacity to support partner countries in their efforts.
These actions involve climate policy development and implementation,
sharing expertise on emissions trading, financing cooperation on issues of
mitigation, financing to support developing countries efforts, supporting
transfer of technology, research collaboration through Horizon 2020. Finally,
EU is interested in integrating sustainable development into EU trade policy.
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Consequences and challenges of climate warming
Multiple studies published in peer-reviewed scientific journals show that
97% of actively publishing climate scientists agree that climate-warming
trends on Earth over the past century are due to human activities. In addition,
most of the leading scientific organizations worldwide have issued public
statements endorsing this position. Despite the denials and controversies in
the past, climate change is real. There will always be uncertainty in
understanding a system as complex as the world’s climate. However there is
now strong evidence that significant global warming is occurring.4
Man-made climate change is one of the biggest threats facing Earth
today. Governments, scientists, international organizations and policy makers
have already made commitments to reduce greenhouse gas emissions (GHG)
and reduce rising temperatures. To meet these commitments, countries must
decide in particular for a rapid shift away from fossil fuel use and advance
alternative energy sources. This transformation is not easy and it will cause
considerable disruption, increasing costs and reducing growth globally, while
raising the risk of a global recession. Climate change is already happening:
and temperatures are rising at alarming levels, drought and wild fires are
starting to occur more frequently, rainfall patterns are shifting, glaciers and
snow are melting and the global mean sea level is rising on a global scale.5
The consequences of climate change are well known:
1.

Rising sea levels and coastal flooding in many low lying areas.
Global mean sea level has risen about 21–24 centimeters (cm) since
1880, with about a 1/3 of that coming in just the last 25 years. The rising
water level is mostly due to a combination of meltwater from glaciers and
ice sheets and thermal expansion of seawater as it warms. In 2019,
global mean sea level was 87.6 millimeters (mm) above the 1993
average—the highest annual average in the satellite record (1993present). From 2018 to 2019, global sea level rose 6.1 millimeters (mm).
[https://www.climate.gov/news-features/understanding-climate/climatechange-global-sea-level#:~:text=Global….

6

].

Figure 3. Land and ocean temperatures index from 1880 to 2016, using
1951-1980 as the base period. Source: NASA Goddard Institute for Space
Studies. Sources: "Climate Change: Global Temperature," National Oceanic
and Atmospheric Administration (NOAA). "Near-term Climate Change:
Projections and Predictability (2014), " Intergovernmental Panel on Climate
Change (IPCC). "Global Temperatures", National Aeronautics and Space
Administration (NASA). The average global temperature has increased by
about 0.8 degrees Celsius since 1880; scientists expect the average global
temperature to rise an additional 0.3 to 0.7 degrees Celsius through 2035.
2.

More frequent heat waves,
Summer extremes of heat and rain are likely to last longer in Europe,
North America and Asia if the Earth warms by more than 2°C, with
serious effects for agriculture and human health. Climate change is
expected to bring more frequent and intense extreme weather events.
But how persistent those episodes will be, such as the European
summer heatwave in 2018, is not so well understood.6

3.

More extreme and frequent rainfall

4.

Desertification, widespread environmental degradation that reduces
productivity of dryland ecosystems by reducing plant cover, soil loss,

5.

More destructive weather events (hurricanes, tornadoes, blizzards),

6.

Vanishing ecosystems, degradation, biodiversity losses.
Climate change is already having an impact on biodiversity and is
projected to become a progressively most significant threat in the
coming decades. Loss of Arctic sea-ice threatens biodiversity across an
entire biomes.7
7

Figure 4. Climate change is expected to have negative consequences in
many aspects of Earth’s environment and human health. Desertification, rising
sea levels, increasing atmospheric temperatures, ocean acidification,
biodiversity, stratospheric ozone depletion, freshwater decline, human health,
agricultural productivity, etc.
7.

Reduced agricultural yields, climate change has already affected crop
yields around the world. Estimated reducing global rice yields by 0.3%
and wheat yields by 0.9% on average each year. In contrast, some more
drought-tolerant crops have benefited from climate change .8

8.

Deforestation, decrease in forest areas that are lost for agricultural
croplands, urbanization, roads, industries, tourism, etc,

9.

Costly and growing health impacts, climate change will affect the
social and environmental determinants of health – clean air, safe
drinking water, sufficient food and secure shelter. Between 2030 and
2050, climate change will cause on a global scale, approximately,
250,000 additional deaths per year, from malnutrition, malaria, diarrhoea
and heat stress.9

10. Mass migration and increased conflict. Scientists suggest that is
difficult to fully understand the detailed causes of migration and
economic and political instability, but there is growing evidence of links
between climate change, migration, and conflict which raise plenty of
reasons for concern among analysts.10
8

Carbon-reduction efforts in crucial economic sectors for the
next 30 years
All countries know by now that they are facing a global climate change
emergency, and that the transition to zero carbon emissions will be an
important but difficult and challenging priority, called carbon neutrality, over
the next 30 years until 2050.
Concentrations of carbon dioxide (CO2) in the atmosphere are higher
than at any time in human history, and 9 of the warmest years have occurred
since 2005. The year 2020 was one of the 3 warmest on record, and rivaled
2016 for the top spot, according to a consolidation of five leading international
datasets by the World Meteorological Organization (WMO). A naturally
occurring cooling climate phenomenon, La Niña, put a brake on the heat only
at the very end of the year. All five datasets surveyed by WMO concur that
2011-2020 was the warmest decade on record. The warmest 6 years have all
been since 2015, with 2016, 2019 and 2020 being the top three. The average
global temperature in 2020 was about 14.9°C, 1.2 (± 0.1)°C above the preindustrial level (1850-1900). [WMO, 14.1.2021, https://public.wmo.int/en/
media/press-release/2020-was-one-of-three-warmest-years-record ].
Even with the progress made in the last decades by accelerating the
deployment of alternative energy sources and closing industrial facilities that
used fossil fuels, there are more to be done to reverse climate change. Green
energy sources have to be combined with gaining energy efficiencies,
introducing proposed carbon regulations for restricting CO2 emissions and
sequestration of CO2 from air. These costly worldwide measures it is expected
to reduce rising temperatures and reverse catastrophic impacts on Earth’s
coastal infrastructure, biodiversity, food production and water resources.
To prevent severe climate change humans need to rapidly reduce
global greenhouse gas emissions. The world emits around 50 billion tones of
greenhouse gases each year [measured in carbon dioxide equivalents].
Electricity and heat production is the sector that can be changed radically with
replacement of fossil fuels with green energy sources. Energy-intensive
industries need a drastic overhaul to reach climate neutrality by. 2050. There
9

are already available technologies for the decarbonisation of the iron and
steel, chemicals, refining and cement industries as well as existing financial
instruments to shape Green Deals and enhance the transition to a climate
neutral industry sector. Transportation is another important sector with very
low penetration of renewable energy until now and in need for highly
imaginative technological solutions. Scientific reports conclude that a 100%
renewable transportation is challenging but feasible. The same is true for the
construction and the building sectors. Already a variety of renewable
resources have a huge potential for the agriculture, and technological
solutions exist for great variety of specialized agricultural techniques,
aquaculture, forestry and other land uses.

Figure 5. Global Greenhouse gas emissions 2015-16 by economic sector.

Electricity production and greenhouse emissions
In 2018 the global electricity and heat production sector produced 25%
of global greenhouse gas emissions (GHG). Transportation emissions were
14% (although in countries, like USA, transportation contributes 28% of
GHG), industry 21% and agriculture 10%. Despite the accelerated use of
renewable

energy

sources

(wind,

solar

panels,

hydro-,

nuclear),

approximately 63% of global electricity comes from burning fossil fuels, mostly
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coal and natural gas. Inevitably, the electricity sector is the first target for
decarbonisation and there are some notable and economic solutions.
Some remarkable changes have taken place in the last decade.
Renewable energy sources in global electricity generation is now 28%,
replacing fossil fuels, but still those sources represent close to 60% of global
electricity supply. Renewables made up 17% of electricity generation in 2018,
with hydro, wind, solar, and biomass making up the majority. That percentage
is expected to rise to 24% (by 2030) from increases in wind and solar power
new installations. Driven by China and the USA net installed renewable
electricity capacity is expected to grow by nearly 4% globally after 2020,
reaching almost 200 GW. Wind and hydropower are taking global renewable
capacity additions to a new record in 2020, accounting for almost 90% of the
increase in total power capacity worldwide. Solar PhotoVoltaic (PV) growth is
expected to remain stable. Wind and solar PV additions are set to jump by
30% in both the China and the USA. [International Energy Agency (IEA)
Report

on

renewables,

November

2020,

https://www.iea.org/

reports/renewables-2020 ].

Figure 6. The main cause of the growth of renewable electricity generation is
attributed to the emerging new wind turbines, solar farms and tidal farms.
Also another contribution came from the big increase of hydropower electricity
generation and geothermal energy. It is estimated that in 2018 28% of the
global electricity was generated by renewable energy sources, but 60% are
still produced by fossil fuels with substantial emissions of CO2.
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In the European Union of 27 countries (not including UK) in 2019,
renewable energy sources made up 34% of gross electricity consumption.
Wind and hydro power accounted for 2/3 of the total electricity generated from
EU renewable sources. In 2020 EU countries got more of their electricity from
renewable sources than fossil fuels (according to an annual report from
Ember

and

Agora

Energiewende,

25.1.2021,

https://www.agora-

energiewende.de/en/press/press-releases/erneuerbare-energien-ueberholengas-und-kohle-in-der-eu-stromerzeugung-1/ ).
The report, which has been tracking EU's power sector since 2015,
found that renewables delivered 38% of electricity in 2020, compared to 37%
delivered by fossil fuels. Wind and solar power in the EU have nearly doubled
since 2015. Use of coal for electricity power declined 20% in 2020, making up
only 13% of electricity generated in Europe. France produces 70% of its
electricity from nuclear power. At the same time, United Kingdom (UK)
increased substantially its renewable energy installations, in 2019 renewable
energy sources generated 37% of total electricity produced in the UK.
Renewable sources accounted for a record 47% of UK generated electricity in
the first quarter of 2020. When biomass and nuclear power is factored in the
percentage of renewable electricity production increased to 62%.
[EDIE,

https://www.edie.net/news/10/Renewables-accounted-for-record-47--

of-UK-generation-in-first-quarter-of-2020/ ].

Decarbonization of transport sector is very challenging
The transport sector is responsible for a 33% of global energy demand
and 14% of global greenhouse gas emissions. It is also the sector with the
lowest penetration of renewable energy. For example, in 2016 only 4% of
energy consumption in the transport sector came from renewables.
Transport sectors (vehicles, trucks, trains, aviation, shipping, etc)
needs to change dramatically in the future to cut emissions of CO2. Electric
vehicles (EV) are close to the ―tipping point‖ of rapid mass adoption thanks to
the plummeting cost of batteries (Lithium-ion). Global sales rose 43% in 2020,
but fast drops in battery prices will bring the price of electric vehicles below
that of equivalent petrol and diesel models, even without subsidies. The
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International Energy Agency

(IEA) estimates electric vehicle (EV) sales will

account for 3% of global car sales in 2020, surpassing the 2019 record of 2.6%.
Sales of electric cars were 2.1 million globally (2019), to boost the stock of
existing 7.2 million electric cars [IEA, Global Electric Vehicle (EV) Outlook,
2020, June 2020, https://www.iea.org/reports/global-ev-outlook-2020].
The European Commission recently identified 3 priority areas for action
to reduce emissions of the transport sector: [European Commission, A
European strategy for low emission mobility, 2020, https://ec.europa.eu/
clima/policies/transport_en ].
a.

Increasing the efficiency of the transport system by making the most of
digital technologies, smart pricing and further encouraging the shift to
lower emission transport modes,

b.

Speeding up the deployment of low-emission alternative energy for
transport, such as advanced biofuels, electricity, hydrogen and
renewable synthetic fuels. Electrification of transport is essential,

c.

Moving towards zero-emission vehicles. While further improvements to
the internal combustion engine will be needed, Europe needs to
accelerate the transition towards low- and zero-emission vehicles.
But these changes are not enough to reverse climate change. Many

climate researchers believe governments need to advance technologies that
will sequester or capture CO2 out of the atmosphere and store it away for very
long periods (or used as a feedstock material for the production of chemicals
and alternative fuels). Already, scientists and technologists are testing several
so-called negative emissions technologies that could remove CO2 from the
air, including those aimed at removing by enhancing natural forest and
wetland uptake, using bio-energy in power production and costly technological
scrubbing CO2 efficiently from air. These technologies can be improved to a
large scale with innovative methods and catalytic converters.
In a 2019 consensus study, by the U.S. National Academies of
Sciences, Engineering and Medicine and various scientific boards and
Committee of Developing a Research Agenda for Carbon Dioxide Removal
and Reliable Sequestration, concluded that negative emission technologies
will be needed to reduce difficult-to-reduce emissions even if most emissions
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from burning fossil fuels, agricultural land use and cement production (these
are top sources of man-made greenhouse gases) could be eliminated. The
study noted that direct emission reductions in some sectors, such as air
travel, will be always remain more difficult to achieve and will require methods
to remove CO2 from the air and store it away.11
The scale of the problem for the industrialized countries is daunting
because fossil fuels have such a high percentage of use for heating, electricity
production and transport fuel. In the U.S. alone, which emits about 15% of
current global CO2, and with global energy needs steadily increasing,
emissions to the atmosphere are expected to outpace uptake and the volume
of waste gas will only grow. The United Nations have commissioned reports
that warned greenhouse gases will continue to rise despite most countries
committing to reduce them, calling the forecast for reversing the course
problematic and challenging.

Figure 6. China is the largest emitter of CO2 on a global scale with USA
second and Europe (27+UK) third. Some decreases of CO2 emissions were
recorded because of the COVID-19 pandemic in 2020, compared to 2019.

14

China in 2020 was the leading country with 28% of global CO2
emissions (second is USA with 15%, Japan 3%, Germany 2%, UK, France
1%). China's pledge to reach carbon neutrality by 2060 is ambitious and could
provide the world with much-needed leadership on how to achieve a +1.5
degree

o

C warming target above pre-industrial levels by 2050. But the

pathways that would achieve net zero by 2060 are still unclear including the
dependence on negative emissions technologies. China has to change
dramatically its infrastructure and industrial production to be net-zero in 2060.
China would need to deploy negative emissions technologies at very large
scales, on the order of 2.5 Gt CO2 (gigatonnes) negative emissions per year
with up to 1.5 Gt CO2 per year of that coming from direct air capture (DAC).
Also, China needs to use green bioenergy but with carbon capture and
storage simultaneously. China has to expand to a large scale the planting of
trees in areas without forests to increase carbon capture.12

Carbon neutral pathways for the USA
Many studies explored the future challenges and the various pathways
for the first economy in the world, USA, that can be followed in the next 30
years to achieve carbon neutrality by mid‐century (2050). A recent study
described

the

most

practical

pathways

detailing

the

technologies,

infrastructure, costs, and tradeoffs involved in reducing GHG. The research
group use modeling for the entire U.S. energy and industrial system with new
analysis tools that captured synergies not represented in sector‐specific or
integrated assessment models, They created multiple pathways to net zero
and net negative CO2 emissions by 2050. They met all forecast U.S. energy
needs at a net cost of 0.2–1.2% of GDP in 2050, using only commercial or
near‐commercial technologies, and requiring no early retirement of existing
infrastructure. Pathways with constraints on consumer behaviour, land use,
biomass use, and technology choices (e.g., no nuclear) met the target but at
higher cost. All pathways employed four basic strategies: energy efficiency,
decarbonised electricity, electrification, and carbon capture. Least‐cost
pathways were based on >80% wind and solar electricity plus thermal
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generation for reliability. A 100% renewable primary energy system was
feasible but had higher cost and land use. The research team found multiple
feasible options for supplying low‐carbon fuels for non‐electrifiable end uses in
industry, freight, and aviation, which were not required in bulk until after 2035.
In the next decade, the actions required in all pathways were similar: expand
renewable capacity 3.5 fold, close all industrial and energy uses of coal as
fuel, which is the most polluting), maintain existing gas generating capacity,
and increase electric vehicle and heat pump sales to >50% of market share.13

Negative emission technologies for the future
Scientists know that to restrict rising temperatures and to decrease
CO2 concentrations in the atmosphere all countries need to invest and
promote in technologies for capture and removal of CO2 with an array of
multiple methods.14
The most important negative emission technologies focus on the
industrial sector (which accounts for around 30% of global GHG emissions).
Steel, cement and chemicals together make up over 70% of these emissions.
Energy efficiency improvements will only be able to reduce industrial
emissions by around 27% by 2050. The options for achieving low (or zero)
emissions from industrial processes can be broadly categorized into switching
from fossil fuels to biomass or hydrogen (H2), electrification, and Carbon
Capture and Storage. Decarbonization of the industrial sector is particularly
challenging at the moment owing to competitiveness issues and its inherent
heterogeneity.
The most important, relatively low cost and practical technologies
proposed for carbon emission reductions until now are:
Deforestation/Reforestation. The planting of trees to fix atmospheric carbon
in biomass and soils. Scientists estimated that reforestation since 2000 is on
pace to remove103 billion tons of CO2 from the atmosphere between 20202050 at low cost.
Biochar, Converting biomass to biochar and using the biochar as a soil
amendment. Biochar is charcoal that is produced by pyrolysis of biomass in
the absence of oxygen, and is used as a soil ameliorant for both carbon
16

sequestration and soil health benefits. Biochar is a stable solid that is rich in
carbon and can endure in soil for thousands of years.
Bioenergy with CO2 capture and storage. Removal the CO2 from the air by
plants into biomass, combustion of the biomass to produce energy and CO2,
which is captured.
Direct air capture. Removal of CO2 from ambient air by engineered systems.
Enhanced weathering (mineral carbonization). Enhancing the weathering
of minerals, where CO2 in the atmosphere reacts with silicate minerals to form
carbonate rocks.
Modified agricultural practices. Adopting agricultural practices like no-till
farming to increase carbon storage in soils.
Ocean (iron) fertilization. Fertilizing the ocean to increase biological activity
to pull carbon from the atmosphere into the ocean.
Ocean alkalinity. Adding alkalinity to the oceans to pull carbon from the
atmosphere via chemical reactions
Hydrogen for energy (H2) is a versatile, clean, and safe energy carrier
that can be used as fuel for power or in industry as feedstock. It can be
produced from (renewable) electricity and from carbon-abated fossil fuels. It
produces zero emissions at point of use. It can be stored and transported at
high energy density in liquid or gaseous form. It can be combusted or used in
fuel cells to generate heat and electricity.15
Burning waste to create green energy and Hydrogen
Transforming industrial and municipal waste into green fuel and hydrogen
without emissions of CO2 is technologically feasible. In the USA and in
European countries a handful of companies want to turn household waste into
low-emissions fuels for planes, trains and trucks. The newer, cleaner process,
known as waste gasification or pyrolysis, involves cutting and drying nonrecyclable waste from homes and offices, such as packaging and bottles,
before blasting it with 4,000-degree-Fahrenheit (2.200 oC Celsius) steam and
oxygen to break it down into hydrogen (H2) and carbon monoxide (CO). The
solids left behind are sold as paving asphalt road materials, and the gases
produced can then be synthesized—using chemical processes that are
feasible. The products will be refined into greener fuels, including biofuels and
emissions-free hydrogen.
17

Green hydrogen has been in the news in the last decade Recently the
Department of Energy in the USA is putting up to $100 million into the
research and development of hydrogen and fuel cells. The European Union
will invest $430 billion in green hydrogen by 2030 to help achieve the goals of
its Green Deal. And Chile, Japan, Germany, Saudi Arabia, and Australia are
all making major investments into green hydrogen.
Sierra Energy, originally set up to provide low-carbon locomotive fuel
for its parent company, Sierra Railroad Corp., has a prototype of a municipal
waste refinery in Monterey County, Calif. Canada’s Omni Conversion
Technologies says it is on the verge of commercializing its waste gasifiers. In
the U.K., the sustainable-fuel startup Velocys and aviation giant International
Airlines Group SA aim to create Europe’s first waste-to-jet-fuel plant and have
received funding from Royal Dutch Shell PLC, while the European oil giant
Repsol SA is also investing in the technology in the Spanish city of Bilbao.
Most experts agree that green hydrogen will be essential to meeting the goals
of the Paris Agreement, since there are certain portions of the economy
whose emissions are difficult to eliminate.16,17

What is the UK plan for decarbonization
The UK government has set a target to reach net zero greenhouse gas
emissions by 2050, which is expected to result in increasing legislation, as
well as incentives, to ensure businesses play their part. But moving to a
position of carbon neutrality is a significant undertaking, with many challenges
facing businesses of all types. The desire to reduce carbon emissions is
strong and continues to grow, as new generations enter the workforce and
demand change. However, many businesses lack the knowledge and
expertise required to implement effective carbon-reduction strategies and are
focused on their core business.
In June 2019, the United Kingdom (UK) Parliament went beyond the
UK’s existing commitment to an 80% reduction on 1990 emissions levels by
legislating for a net zero greenhouse gas emissions target by 2050. The UK
has made significant progress in decarbonizing the economy. Overall
emissions have fallen by 40% since 1990; more than any other advanced
economy. For example, almost 50% of UK electricity came from renewable or
low carbon sources in 2018.18
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The U.K. government will target an emissions cut of at least 68% by
the year 2030, compared to 1990 levels, under plans announced Thursday.
The new goal to reduce greenhouse gas emissions comes before a Climate
Ambition Summit on Dec. 12 which the U.K. will co-host. In a statement, the
U.K.’s Prime Minister Boris Johnson described the new target as ―ambitious,‖
while Business and Energy Secretary Alok Sharma said it reflected ―the
urgency and scale of the challenge our planet faces.‖
The target is known as a Nationally Determined Contribution, or NDC,
under 2015′s Paris Agreement on climate change. NDCs are an integral part
of the agreement, which aims to keep global warming ―well below‖ 2 degrees
Celsius (35.6 degrees Fahrenheit) above pre-industrial levels, and ―pursue
efforts‖ to limit the temperature rise to 1.5 degrees Celsius.
Previously, the U.K. had aimed for an NDC of 53%. International aviation and
shipping

are

not

included

in

the

target.

[CNBC,

4.12.2020,

https://www.cnbc.com/2020/12/04/uk-announces-ambitious-plan-to-cutgreenhouse-gas-emissions-by-68percent-.html#:~:text ].
However,

significant

challenges

remain,

as

in

all

advanced

industrialized countries, to meet their 2050 decarbonization goals. Heating
and transport are very difficult to change into renewable energy sources
compared to fossil fuels. To meet the challenges of reversing emission to net
zero, countries must now go further and faster, especially in decarbonizing
transport, heating and the industrial use of energy. To achieve net zero will
require a huge increase in renewable and low carbon electricity, especially to
meet new sources of demand such as electric vehicles. Countriers will also
need an energy system which can continue to reliably supply energy when
consumers need it. Given the need for new investment, it is imperative that
modern economies build an energy system that is as efficient as possible.
New technologies, better use of data and Artificial Intelligence (AI) will also be
needed to boost flexible demand.
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The 26th COP Conference on Climate Change
The COP26 will be biggest summit the UK ever hosted. It is being
described as the most significant climate event since the 2015 Paris
Agreement. Presidents and prime ministers from around the world will be
reporting back home progress since the Paris Agreement and, hopefully,
there will be some new decisions on how to cut carbon emissions.

Figure 7. The 26th COP Conference will take place in the SSE Hydro in
Glasgow, Scotland. SSE HYDRO brings big name acts to Scotland, hosting a
range of music, comedy, theatre and sporting events.
The Scottish Event Campus (SEC), Glasgow, has been nominated to
host the 26th Conference of the Parties – known as COP26. The conference
is due to take place in November 2020. Following a partnership with Italy,
the United Kingdom won the bid to host the event which is designed to
produce a response to the climate change emergency. Glasgow will host the
main conference with the preparatory and youth events being held in Italy.
20

The conference will take over the entire Scottish Event Campus, including
outdoor space in autumn next year. Over 30,000 delegates, including up to
200 world leaders, are expected to attend the event. Peter Duthie, Chief
Executive Officer at the SEC, said: ―We are honoured to have been
nominated as the host venue for the COP26 United Nations Climate
Change–(UNFCCC) conference next year.
―This is an incredibly important event for Glasgow, Scotland and the
UK at a crucial time for governments across the world as they address the
escalating issue of climate change. The campus is committed to providing
the best possible environment for world-class events and securing a
conference of this calibre is testament to our long term vision for attracting
globally significant meetings‖.

The World Resources Institute (WRI, New York) report
The World Resources Institute (WRI, Washington DC) and Climate
Works Foundation released in December 2020 a report that assesses
progress and opportunities to align emissions trajectories with the global
average temperature increase of 1.5°C above preindustrial levels.
[SDG

Knowledge

Hub,

7.12.2020,

https://sdg.iisd.org/news/wri-report-

assesses-progress-opportunities-to-align-emissions-trajectories-with-1-5c/ ].
The title of the report was ―State of Climate Action: Assessing Progress
toward 2030 and 2050‖. The report included up-to-date global information
towards the next decades (2030-2050 emissions reduction targets across 21
benchmark indicators developed by the Climate Action Tracker and WRI in
the power, buildings, industry, transport, forests, and agricultural sectors. The
report, found that agricultural crop yields and ruminant meat consumption
show an historic rate of change on global scale sufficient to meet emissions
reduction targets (of CO2). But the report

showed that 13 of the other

indicators analysed, including the share of renewable sources in electricity
generation, energy intensity of buildings, carbon intensity of cement
production, share of electric vehicles in annual new car sales, and gross tree
cover gain, present ―change headed in the right direction,‖ but at a pace too
slow to achieve the targets. Two of the indicators, such as deforestation and
21

emissions from agricultural production show historic rates of change headed
in the wrong direction. Also, the report indicated that 4 indicators do not offer
sufficient data for analysis.
The WRI report highlights some of the impacts of climate change, such
as the spread of wildfires, increased intensity of storms and heatwaves, the
breakup of ice sheets, and disappearance of glaciers. The report stated that
to limit warming to 1.5°C, global emissions in all countries must be decreased
by 50% by 2030, which will require significant financial investment, technology
transfer, and capacity building in developing countries. Halving emissions by
2030 also requires a fivefold (Χ5) acceleration in the share of renewables in
electricity generation, the increase of annual tree cover gain, and the phase
out of coal in electricity generation. Additionally, the carbon intensity of
electricity generation will need to be reduced by a factor of three, the uptake
of electric vehicles will need to increase 22 times the rate of uptake from
recent years, and the share of low-carbon fuels must increase eightfold (Χ8).
The WRI report stated that the economic cost for all these changes will
be enormous but affordable considering the damage to the Earth’s climate.
The WRI estimated that the cost will be USD 1.6 trillion to 3.8 trillion on an
annual basis through 2050 to transform the global energy sector alone. The
report takes into account also the cost of the COVID-19 recovery. ―…As
countries update their nationally determined contributions (NDCs) ahead of
the Glasgow Climate Change Conference (November 2021) and develop
long-term low-emission development strategies (LEDS), and trillions of dollars
are mobilized to support COVID-19 recovery, the opportunity still exists to
achieve the ambitions of the Paris Agreement on climate change.

[ Lebling K, Ge M, Levin K, Waite R, et al. State of Climate Action: Assessing
Progress toward 2030 and 2050. WRI, Washington DC, November 2020.
https://www.wri.org/publication/state-climate-action-assessing-progresstoward-2030-and-2050 ]. WRI is a global research organization that spans
more than 60 countries, with offices in the United States, China, India, Brazil,
Indonesia and more.
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