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Abstract 

The scientific consensus among researchers and environmentalists is that 
there is a large number of environmental problems, of which 12 are urgent and most 
important global environmental issues that humanity needs to resolve in the next 30 
years (2050). Global warming by greenhouse gases and Climate change are 
inevitably the biggest and most urgent environmental problems that humanity will 
face over the next decades. 
The 12 most urgent environmental issues facing planet Earth are: 
Climate Change and mitigation, especially global warming due to CO2 emissions, 
Long term pollution and adverse effects on human health, 
Protecting the seas and oceans from waste and pollution (fuel spills, plastic, 
municipal wastewater and solid waste, overfishing, etc), 
The Energy transition to non polluting resources and Renewable energy sources 
Sustainable Food production model, for nutritious food production with limited 
environmental pollution and as far as possible minimum food waste, 
Protection of biodiversity and ecosystems, to reverse the animal and plant losses, 
Waste management, prevention, reduction and recycling 
Overpopulation, sustainable urban development and mobility, growth of cities 
Water, vital resource, scarcity of drinking water, sustainable use in agriculture, 
Extreme meteorological phenomena, prevention of mass damage to civilian and 
industrial infrastructure and human life 
Deforestation, Desertification caused by human activities and climate change 
Special reference to air pollution, indoor air and ambient urban air pollution. 
 
These urgent environmental issues are very challenging and need drastic changes in 
the way global production and consumption leads to unsustainable practices and 
overconsumption of natural resources. Use of fossil fuels is a good example. Phase-
out coal as an energy source is very difficult to achieve despite its crucial role in 
greenhouse gas emissions. China and India use too much coal for electricity and 
energy. Burning coal is the single biggest contributor to global warming and climate 
change. Rapid increase of renewable energy sources is considered very important to 
reduce the carbon footprint of modern societies. Long term pollution is well known as 
responsible for adverse human health effects. Sustainable food production is also 
very vital to feed the increasing global population without endangering sustainability. 
Deforestation and desertification are considered very urgent environmental issues for 
the biological biodiversity. It is estimated that around 1 million animal and plant 
species are threatened with extinction according to the 2019 Global Assessment 
Report on Biodiversity and Ecosystem Service.  Short-term exposure to air pollutants 
is closely related chronic obstructive pulmonary disease, shortness of breath, 
wheezing, asthma, respiratory disease, and high rates of hospitalization. The long-
term effects associated with air pollution are chronic asthma, pulmonary insufficiency, 
cardiovascular diseases, and premature cardiovascular mortality. Reducing air 
pollution and water pollution are considered fundamental for restoring human 
protection from diseases and premature mortality.  

https://www.iberdrola.com/environment/megacities-urban-area
https://ipbes.net/sites/default/files/2020-02/ipbes_global_assessment_report_summary_for_policymakers_en.pdf
https://ipbes.net/sites/default/files/2020-02/ipbes_global_assessment_report_summary_for_policymakers_en.pdf
https://ipbes.net/sites/default/files/2020-02/ipbes_global_assessment_report_summary_for_policymakers_en.pdf
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Introduction: most urgent and critical environmental issues 
 
 Urgent and important environmental issues are defined as harmful 

conditions affecting Earth and its natural systems (water, oceans, soil, forests, 

ecosystems) as a result of actions by humans that exploit natural resources 

and produce harmful emissions. At present the most urgent environmental 

effect is global warming and climate change. Higher temperatures worsen and 

increase the frequency of many types of climate disasters, including storms, 

floods, heat waves, and droughts. Although these effects also occur from 

natural causes, human behaviour, overpopulation, exploitation of natural 

resources and excessive use of fossil energy resources, have led to a 

substantial increase in greenhouse gas emissions since the industrial 

revolution and depletion of critical natural resources. 

Already, climate change effects because of CO2 emissions are visible 

by the increases in ambient temperatures in most parts of the world and an 

increase of intense natural disasters. Scientists support the evidence that 

climate change contributes to even broader problems, like rising sea levels 

and loss of biodiversity for animals and plants in most ecosystems of the 

Earth. The negative impacts of climate change and increased temperatures 

affect those people who are already the most vulnerable in developing and 

poor third world countries. Additional concern among scientists is caused by 

all types of environmental pollution and their adverse effects on public health.  

 

International environmental policies in times of increasing 
globalization 

 

International environmental policies by well known international 

organizations (UN, G8/G20, European Union, EPA, etc) are particularly 

important in times of increasing globalization. Scientists and environmental 

organizations agree that most of the environmental problems extend beyond 

national borders and can only be solved through international cooperation 

among countries. Inevitably, international environmental policy covers a 

number of global issues that have been indentified after intense research 

https://www.usgs.gov/faqs/why-climate-change-happening-and-what-are-causes-1?qt-news_science_products=0#qt-news_science_products
https://www.usgs.gov/faqs/why-climate-change-happening-and-what-are-causes-1?qt-news_science_products=0#qt-news_science_products
https://www.usgs.gov/faqs/why-climate-change-happening-and-what-are-causes-1?qt-news_science_products=0#qt-news_science_products
https://givingcompass.org/article/why-sea-level-rises-are-not-some-distant-threat/
https://givingcompass.org/article/biodiversity-for-resilience-against-natural-disasters/
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activities and measurements for adverse effects on natural resources and 

human societies:  

Scientific research in the last decades established a number of urgent 

environmental problems. Rising temperatures-climate change is on the top list 

of environmental concern, sustainable energy policy, preservation of 

biological diversity and the conservation of forests, seas and soils are 

considered very important. Further related topics are desertification, 

sustainable waste management protection against hazardous substances for 

workers and consumers. All these environmental issues need global 

cooperation of nations, overarching strategies and global efforts to curb 

damaging aspects and prevent environmental degradation of natural 

resources. 

International environmental protection under the United Nations 

The United Nations succeeded the League of Nations and was 

founded in 1945 by 51 countries committed to maintaining international peace 

and security, developing friendly relations among nations and promoting 

social progress, better living standards and human rights. The United Nations 

with 193 member states now, has offices in Geneva, Nairobi, Vienna, and the 

International Court of Justice in Hague (to settle, in accordance with 

international law, legal disputes among nations). 

 

The United Nations founded its global environmental plan with UNEP 
(United Nations Environmental Program) as early as 1972 with a great 
number of international environmental agreements. 
a. Montreal Protocol on Substances that Deplete the Ozone Layer, 1987.  
b. The 1992 Earth Summit in Rio de Janeiro focused international relations 

on global environmental problems.  
c. Framework Convention on Climate Change, New York,1992  
d. Convention on Biological Diversity, Rio de Janeiro, 1992  
e. Kyoto Protocol, the UN Framework Convention on Climate Change by 

committing industrialized countries to limit and reduce greenhouse gases 
(GHG) emissions in accordance with agreed individual targets. 

https://en.wikipedia.org/wiki/United_Nations_Office_at_Geneva
https://en.wikipedia.org/wiki/United_Nations_Office_at_Nairobi
https://en.wikipedia.org/wiki/United_Nations_Office_at_Vienna
https://en.wikipedia.org/wiki/International_Court_of_Justice
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f. Rotterdam Convention on the Prior Informed Consent Procedure for 
Certain Hazardous Chemicals and Pesticides in International Trade. 
Rotterdam, 1998 

g. Protocol on Water and Health to the 1992, Convention on the Protection 
and Use of Transboundary Watercourses and International Lakes. 
London, 1999  

h. Basel Convention on the Control of Transboundary Movements of 
Hazardous Waste, 1989.  

i. Stockholm Convention on Persistent Organic Pollutants, 2001. 
j. Paris Agreement, Paris, 12 December 2015, legally binding international 

treaty on climate change adopted by 196 Parties at COP 21 in Paris, 
2015, 

In 1988, the World Meteorological Organization (WMO) and UNEP 

established the Intergovernmental Panel on Climate Change (IPCC). The 

IPCC supports experts around the world that are compiling the current state of 

knowledge on climate change. It was founded in 1988 and in 2007 it even 

received a Nobel Peace Prize and produces a prestigious annual IPCC report. 

 

Environmental policy of the G8 / G20 countries 

The Group G8 forum (1975) consists of 8 countries: Germany, Japan, 

Great Britain, United States of America, France, Italy, Canada and Russia. 

The Russian Federation was added to the political forum from 1997, which the 

following year became known as the G8. But in March 2014 Russia was 

suspended indefinitely following the annexation of Crimea, whereupon the 

political forum name reverted to G7. The G8 agenda has long included the 

environment and the most serious global environmental problems, such as 

climate protection, biodiversity, forest protection, combating environmental 

crime and the protection of the world's oceans.  

https://treaties.un.org/Pages/ViewDetails.aspx?src=TREATY&mtdsg_no=XXVII-14&chapter=27&clang=_en
https://treaties.un.org/Pages/ViewDetails.aspx?src=TREATY&mtdsg_no=XXVII-14&chapter=27&clang=_en
https://treaties.un.org/Pages/ViewDetails.aspx?src=TREATY&mtdsg_no=XXVII-14&chapter=27&clang=_en
https://treaties.un.org/Pages/ViewDetails.aspx?src=TREATY&mtdsg_no=XXVII-5-a&chapter=27&clang=_en
https://treaties.un.org/Pages/ViewDetails.aspx?src=TREATY&mtdsg_no=XXVII-5-a&chapter=27&clang=_en
https://treaties.un.org/Pages/ViewDetails.aspx?src=TREATY&mtdsg_no=XXVII-5-a&chapter=27&clang=_en
https://treaties.un.org/Pages/ViewDetails.aspx?src=TREATY&mtdsg_no=XXVII-7-d&chapter=27&clang=_en
https://en.wikipedia.org/wiki/World_Meteorological_Organization
https://en.wikipedia.org/wiki/Intergovernmental_Panel_on_Climate_Change
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In 2007, under the German G8 Presidency, the foundation was laid for 

a long-term global climate protection target aiming to at least halve global 

greenhouse gas emissions by 2050. In the run-up to the climate conference in 

Copenhagen, in 2009 the G8 states acknowledged the need to limit global 

warming to 2 degree Celsius. 

The Group G20 forum is an intergovernmental forum comprising of 19 

countries and the European Union that was established in 1999 as a 

response to the global economic and financial crises. The G20 is composed 

of most of the world's largest economies, including both industrialized and 

developing nations with 80% of Gross World Product (GWP), involved with 60-

75% of international trade, contains 75% of the global population, and roughly 

consists of half the world's land area. Alongside the G8 countries, the G20 

member states are China, India, Brazil, Mexico, South Africa, Australia, South 

Korea, Indonesia, Argentina, Saudi Arabia, Turkey and the EU. The G20 

organization deals intensively withy financial and trade issues but also with 

global environmental problems and development policies which affect natural 

resources, oceans and ecosystems. 

 

The objectives of the G20 are: policy coordination between its 

members in order to achieve global economic stability, sustainable growth; 

and environmental protection. Also, to promote financial regulations that 

https://en.wikipedia.org/wiki/Largest_economies
https://en.wikipedia.org/wiki/Developing_country
https://en.wikipedia.org/wiki/Gross_world_product
https://en.wikipedia.org/wiki/International_trade
https://en.wikipedia.org/wiki/World_population
https://en.wikipedia.org/wiki/List_of_countries_and_dependencies_by_area
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reduce risks and prevent future financial crises; and c) To create a new 

international financial architecture. 

 

The United Nations Conference of the Parties (COP) on climate change 

The United Nations‘ COP conference meets every year. The first COP 

meeting was held in Berlin in March, 1995. The United Nations154 countries 

signed the UNFCCC in June 1992, agreeing to combat harmful human 

impacts on the climate. Each year a different country becomes the COP 

president, in charge of organising and running that year‘s meeting. Any new 

agreements which are made at COP tend to be named after the host city, e.g. 

the 2015 Paris Agreement or the 2021 Glasgow Climate Pact (COP26). The 

COP27 will take place in November 2022 in Sharm El-Sheikh, Egypt. 

 
 

In 2022 all countries will meet for COP27 in Sharm El-Sheikh, Egypt. 

All members will have to answer the critical question to take meaningful and 

credible steps next year to accomplish what they committed to in Glasgow. 

This includes commitments to revisit and strengthen their climate pledges by 

the end of 2022 in order to keep the 1.5°C goal within reach; to phase down 

coal and end fossil fuel subsidies; to fulfill their unmet climate finance 

commitments while also doubling the amount of support to developing 

economies for adaptation; and to establish a dedicated space to address the 

permanent harm that climate has inflicted on developing economies.1 

 
The European Union policies and environmental standards 

 

The European Union (EU, now 27 member states after Brexit) has 

some of the world‘s highest environmental standards, that were established 

over the last decades with the consent of the environmental experts and 

political authorities of member states. The EU environment policy is 
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considered very important for the EU economy and among other things 

protects Europe‘s natural resources, and safeguards the health and wellbeing 

of people living in the EU countries. Environmental protection and quality is 

central to the EU citizens‘ health, the economy and EU social and cultural 

well-being. However, in the last decades, the EU regions face several serious 

environmental challenges, not least those of climate change, unsustainable 

consumption and production, as well as various forms of pollution. But EU 

tries very hard to improve environmental policies and legislation to protect 

natural habitats, keep air and water clean, ensure proper waste disposal, 

improve knowledge about toxic chemicals and help businesses move toward 

a sustainable economy. On climate change, the EU formulates and 

implements climate policies and strategies, taking a leading role in 

international negotiations on climate. EU is committed to ensuring the 

successful implementation of the Paris Agreement and implementing the EU‘s 

Emissions Trading System (EU ETS).  

The European Environment Agency (EEA, Copenhagen) mandate is 

to help the EU and its member countries make informed decisions about 

improving the environment, integrating environmental considerations into 

economic policies and moving towards sustainability 

 

The USA Environmental Protection Agency (EPA)  

The Environmental Protection Agency (EPA), is the leading state 

organization of the U.S. government that sets and enforces national pollution-

control standards. EPA was established in 1970, in response to the ineffective 

environmental protection laws enacted by U.S. states and communities.  

EPA functions cover old duties of 3 federal departments (Interior, 

Agriculture, Health, Education, and Welfare) and some functions of other 

federal bodies were transferred to the new agency. The EPA was initially 

http://www.eea.europa.eu/about-us/countries-and-eionet/intro
https://www.britannica.com/technology/pollution-control
https://www.britannica.com/technology/pollution-control
https://www.merriam-webster.com/dictionary/communities
https://www.britannica.com/topic/US-Department-of-the-Interior
https://www.britannica.com/topic/US-Department-of-Agriculture
https://www.britannica.com/topic/US-Department-of-Health-and-Human-Services
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charged with the administration of the Clean Air Act (1970), the Federal 

Environmental Pesticide Control Act (1972) and the Clean Water Act (1972). 

By the mid-1990s the EPA was enforcing 12 major statutes, including laws 

designed to control uranium mill tailings; ocean dumping; safe drinking water; 

insecticides, fungicides; and asbestos hazards in schools. 

 

 

The Environment Agency, United Kingdom (UK)  

Department for the Environment, Food and Rural Affairs (DEFRA). UK 

Ministerial Department, supported by 34 agencies and public bodies with a 

broad remit including environment and landscape management, supporting 

food and farming and rural economy. Responsibilities include monitoring and 

enforcement of environmental regulations. DEFRA works directly in England 

but also closely with the devolved administrations in Wales, Scotland and 

Northern Ireland. DEFRA leads on environmental negotiations in the EU and 

internationally. The Environment Agency (EA) was established in 1995 as a 

non-departmental public body sponsored by the United Kingdom 

government's Department for Environment, Food and Rural Affairs (DEFRA). 

The Agency's overall responsibility was for the protection and enhancement of 

the environment in England. 

 

The German Environment Agency (Umweltbundesamt-UBA) 

The German Environment Agency was set up in 1974. The UBA 

supports the Federal Environment Ministry (Nature Conservation, Nuclear 

Safety and Consumer Protection) in matters relating pollution control and soil 

conservation, waste management, water resources management and health-

related environmental issues. Also UBA provides preparation of legal and 

administrative provisions, research and development of foundations for 

suitable environmental measures. The UBA is also involved in the 

https://www.britannica.com/topic/Clean-Air-Act-United-States-1970
https://www.britannica.com/topic/Clean-Water-Act
https://www.britannica.com/technology/insecticide
https://www.britannica.com/science/fungicide
https://www.britannica.com/science/asbestos-mineral
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enforcement of a number of laws in the field of emissions trading, the Plant 

Protection Act, the Electrical and Electronic Equipment Act and the EU 

REACH regulation (Registration, Evaluation, Authorisation and Restriction of 

Chemicals). Another important task of UBA is to raise awareness on 

environmental issues and offers access to extensive databases, regularly 

publishes the "Data on the Environment" indicator report and runs the largest 

environmental library in a German-speaking country. 

 

 

The Swedish Environmental Protection Agency (SEPA) 

SEPA is responsible for environmental issues in Sweden. The Agency 

carries out assignments on behalf of the Swedish Government relating to the 

environment, the EU actions and environmental protection internationally. 

The Agency‘s remit is threefold: Compiling knowledge and documentation - to 

develop environmental efforts in Sweden and internationally, Developing 

environmental policy, by providing the Swedish government with a sound 

basis for decisions and by giving an impetus to EU and international and 

finally implementing environmental policy by acting in such a way as to ensure 

compliance with the Swedish Environmental Code and achievement of the 

national environmental objectives 
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Problem No. 1, Global warming of Earth’s surface and climate 
change 
 

Global warming is the long-term heating of Earth's surface observed 

since the pre-industrial period (between 1750-1850) due to human activities, 

primarily fossil fuel burning for industry, energy and transport. Burning of fossil 

fuels (coal, petrol, natural gas) increases heat-trapping greenhouse gas levels 

(GHG, carbon dioxide, methane, nitrous oxide, N2O), in Earth's atmosphere. 

Atmospheric CO2 comes from two primary sources, natural processes and 

human activities. Natural sources of CO2 include most animals, which exhale 

CO2 as a waste product. Human activities come primarily from energy 

production and electricity, including burning coal, oil, or natural gas (CH4). The 

higher concentrations of CO2 in the Earth's atmosphere heats up, it collects, 

retains, and drops more water, changing weather patterns and making wet 

areas wetter and dry areas drier. Higher temperatures worsen and increase 

the frequency of many types of disasters, including storms, floods, heat 

waves, and droughts. 

 

Figure 1. In the 20th century Earth witnessed the greatest rise in living 
standards in human history. It was supported by high energy consumption 
(electricity, heating and transport) provided mainly from fossil carbon fuels 
which produced massive Greenhouse Gas emissions (CO2, CH4, N2O). 
[https://explorer.aapg.org/story/articleid/49526/an-earth-scientists-perspective-
on-climate-change ].  
 

For most of the past 800,000 years on Earth the concentration of 

greenhouse gases (CO2, CH4, N2O, fluorinated gases) in Earth’s atmosphere 

was between about 200 and 280 parts per million (ppm). According to the UN 

https://explorer.aapg.org/story/articleid/49526/an-earth-scientists-perspective-on-climate-change
https://explorer.aapg.org/story/articleid/49526/an-earth-scientists-perspective-on-climate-change
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reports and detailed measurements in many part of the world, greenhouse 

gases increased substantially since the past century (1900-2000). 

Concentration has jumped to more than 400 parts per million (CO2), driven up 

by human activities, especially burning fossil fuels for energy and extensive 

deforestation. The higher concentrations of greenhouse gases, (CO2 in 

particular) is causing extra heat to be trapped and global temperatures to rise. 

On April 18, 2017, Mauna Loa observatory recorded for the first time, CO2 

levels at over 410 ppm. This increase in temperature of Earth‘s atmosphere is 

accelerating climate change and threatens the survival of millions of people, 

plants and animals by causing meteorological events like droughts, fires and 

floods, which are becoming increasingly frequent and more extreme. This 

means human society needs to take measures to mitigate its effects and 

adapt to its consequences which, even if we keep global warming under 2 ºC 

(above pre-industrial age, 1850-1900) as required by the Paris Agreements, 

will last for centuries. 

Climate change, mitigation, adaptation and decarbonization 

Climate change is one of the most complex issues facing human 

society today. It involves many dimensions: science, economics, society, 

politics, and moral and ethical questions. Scientists propose two urgent 

actions for the future: Reduce emissions of and stabilize the levels of heat-

trapping greenhouse gases in the Earth‘s atmosphere (―mitigation‖); and 

adapt to the climate change already in the pipeline (―adaptation‖).  

Mitigation involves reducing emissions of heat-trapping greenhouse 

gases (GHG) into the Earth’s atmosphere, either by reducing the burning of 

fossil fuels for electricity, heat and transport. The other side is to enhance the 

“sinks” that accumulate and store these gases on Earth (such as the oceans, 

forests, and soil). The first goal of mitigation is to avoid significant  human 

interference with Earth's climate. The second aim is to stabilize GHG levels in 

a timeframe sufficient to allow ecosystems to adapt naturally to climate 

change. Also, humans must ensure that food production is not threatened, 

and to enable economic development to proceed in a sustainable manner. 

These actions were from the 2014 report on Mitigation of Climate Change 

from the report of UNIPCC (United Nations Intergovernmental Panel on 

Climate Change).2 

https://www.iberdrola.com/sustainability/against-climate-change
https://www.iberdrola.com/environment/climate-change-mitigation-and-adaptation
https://www.iberdrola.com/environment/climate-change-mitigation-and-adaptation
https://www.iberdrola.com/environment/climate-change-mitigation-and-adaptation
https://www.iberdrola.com/environment/global-climate-action-summit-2019
https://www.epa.gov/sites/production/files/2020-04/documents/us-ghg-inventory-2020-main-text.pdf
http://www.ipcc.ch/pdf/assessment-report/ar5/wg3/ipcc_wg3_ar5_summary-for-policymakers.pdf
http://www.plosone.org/article/info%3Adoi%2F10.1371%2Fjournal.pone.0081648
http://www.ipcc.ch/pdf/assessment-report/ar5/wg3/ipcc_wg3_ar5_summary-for-policymakers.pdf
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Adaptation. A changing climate on Earth requires adaption to 

biological life (animals, plants, microorganisms) in a changing climate. It 

involves adjusting to actual or expected future climate. According to scientists 

the goal is to reduce humanity’s risks from the harmful effects of climate 

change. These are sea-level rise (flooding coastal areas, more intense 

extreme weather events, or food insecurity by reducing yields of planted food 

crops and animals). It also includes making the most of any potential 

beneficial opportunities associated with climate change (for example, longer 

growing seasons or increased yields in some regions).3 

In December 2015 in Paris (Conference of Parties, COP21) 196 

countries signed the Paris Agreement which is a legally binding international 

treaty on climate change. It was adopted by 196 Parties at COP 21 in Paris, 

(2015) and entered into force on 4 November 2016. Its goal is to limit global 

warming to well below 2 degrees, preferably to 1.5o C, degrees Celsius, 

compared to pre-industrial levels (1850-1900). To achieve this long-term 

temperature goal, countries aim to reach global peaking of greenhouse gas 

emissions as soon as possible to achieve a climate neutral world by mid-

century (2050). Although climate change action is very costly and needs to be 

massively increased to achieve the goals of the Paris Agreement, the years 

since its entry into force have already sparked low-carbon solutions 

(renewable energy sources, such solar energy-photovoltaic panels, wind 

turbines, geothermal, hydropower, nuclear) and new markets. More and more 

countries, cities and companies are establishing carbon neutrality targets. 

Zero-carbon solutions are becoming competitive across economic sectors 

representing 25% of emissions. This trend is most noticeable in the electricity 

power and transport sectors (electric cars or hybrids) and has created many 

new business opportunities for early movers. It is anticipated that by 2030, 

zero-carbon solutions could be competitive in sectors representing over 70% 

of global emissions of CO2.  

Phasing out coal is considered as the most important decarbonisation action 

because it is the most carbon intensive fossil fuel and is considered key step 

to achieve the emissions reductions needed to limit global warming to 1.5°C, 

as enshrined in the Paris Agreement. Coal remained the dominant fuel for 

power generation in 2019, reaching 37% of global electricity production. Coal 
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supplied about 55% of China's total energy consumption in 2021. Also, India 

use coal as the most important and abundant fossil fuel, accounting for more 

than 50% of India‘s energy need. 

Decarbonization now is becoming a higher priority for the power sector in 

most countries and must undergo a drastic global transformation. Over the 

past decade, the costs of renewable energy sources have dropped 

substantial, solar power by as much as 80% and wind power by about 40%, 

making them economically competitive with conventional fossil fuels in the 

vast majority of global markets. Renewable energy sources are growing fast 

and they accounted for the majority of new power-generation capacity in the 

last years. Renewable energy sources are essential element of any country‘s 

plan to cut greenhouse-gas (GHG) emissions.  

Zero-carbon solutions, energy transition and renewables 

To avoid catastrophic climate change, the world needs to reach zero 

carbon dioxide (CO2) emissions in all sectors of the economy (electricity 

production, industry, urban heating, transportation, agriculture) by the 2050s. 

Effective energy decarbonisation presents a major challenge, especially in 

key industry and transport sectors. Decarbonisation and zero-carbon solutions 

are the only options to fulfill the Paris Agreement (limit global warming to 

1.5°C, compared to pre-industrial levels) and rising global temperatures. 

  
Figure 2. Global greenhouse gas emissions by different gases and 
percentage of global greenhouse gas emissions by economy sector. 
[ Source:IPCC (2014) based on global emissions from 2010. Details about the 
sources included in these estimates can be found in the Contribution of 
Working Group III to the Fifth Assessment Report of the Intergovernmental 
Panel on Climate Change.]. 

https://www.ipcc.ch/report/ar5/wg3/
https://www.ipcc.ch/report/ar5/wg3/
https://www.ipcc.ch/report/ar5/wg3/
https://www.ipcc.ch/report/ar5/wg3/
https://www.ipcc.ch/report/ar5/wg3/
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At the global scale, the percentage of key greenhouse gases emitted 

by human activities are:: Carbon dioxide (produced from burning of fossil fuel 

and from industrial processes) 65%, Methane (livestock emissions – from 

manure and gastroenteric releases account for 32% of human-caused 

methane emissions, paddy rice cultivations, etc) 16%, Carbon dioxide 

(produced from forestry and other land use, deforestation, land clearing for 

agriculture, and degradation of soils.) 11%, Nitrous oxide (N2O, 300 times 

more potent greenhouse gas than CO2, ocean emissions, sediments, human 

agricultural practices account for 2/3 of N2O emissions) 6%, Fluorinated 

gases 2%. (FG, are often used as substitutes for ozone-depleting substances, 

because they do not damage the atmospheric ozone layer). However, 

fluorinated gases are powerful greenhouse gases, with a global warming 

effect up to 25.000 times greater than CO2. 

Global greenhouse gas emissions produced by economy sector:  

Electricity and heat production 25% (of 2010 global greenhouse gas 

emissions): The burning of coal, natural gas, and oil for electricity and heat is 

the largest single source of global greenhouse gas emissions. 

Industry 21% (of 2010 global GHG emissions)  

Agriculture and forestry and other land use, 24% (2010 global GHG) 

Transportation 14% (of 2010 GHG emissions) 

Buildings  6% (of 2010 GHG emissions): 

Other energy 10% (fuel extraction, refining, processing, and transportation) 

 

The global battle against greenhouse gases in 2021-2022 

The International Energy Agency (IEA, Paris) measured CO2 

emissions in the period 2021-2022. In 2021, because of the Covid-19 

pandemic, there was a jump of nearly more 2 billion tons compared to the 

previous year 2020. But the increase in 2022 was smaller. Measurements 

of CO2 emissions from the burning of fossil fuels are on track to rise less 

than 1% in 2022. That is despite widespread concerns of a rush back to 

coal, oil and gas (global energy crunch and Russia‘s war in Ukraine). The 

difference is the increased use of electric vehicles and growth of renewable 

energy sources. The IEA forecast report (October 2022) showing CO2 

https://climatechange.chicago.gov/ghgemissions/sources-greenhouse-gas-emissions#industry
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emissions are on track for a smaller increase of 300 million metric tons in 

2022, reaching 33.8 billion tons. The increase in 2022 comes largely from 

the aviation sector. The global energy crisis has prompted many countries 

to use other energy sources (such as coal) to replace the natural gas 

supplies that Russia has withheld from the market. The encouraging news 

is that solar and wind power are filling much of the gap, with the uptick in 

coal appearing to be relatively small and temporary.4 

Carbon sequestration by trees. As trees grow, they take in CO2 from the air 

and incorporate the carbon into their leaves, trunks, and roots, as well as the 

soil under them. The soil carbon remains even after the trees themselves die. 

So it makes sense to plant trees to reduce the CO2 in the atmosphere. 

Several scientific papers have supported mass tree-planting as a way to store 

more carbon in soil, otherwise known as carbon sequestration. A bill titled the 

Trillion Trees Act introduced in the U.S. Congress aimed to plant one trillion 

trees by 2050. The benefits of planting trees also depend on what we do with 

them. Instead of planting more trees, scientists think that we should focus our 

efforts on stopping forests destruction. Older forests with many species of 

trees do the best job of storing carbon. Peat forests that build up pure organic 

carbon, which keeps a lot of CO2 out of the atmosphere. However, these 

forests have been destroyed all across Southeast Asia, releasing all of this 

carbon. [Massachusetts Institute of Technology (MIT) portal. 

https://climate.mit.edu/ask-mit/why-dont-we-just-plant-lot-trees ]. 

 
Energy transition an urgent priority: the big challenge 
towards renewable energy sources 
 

The production of all forms of energy by conventional means (fossil 

fuels) accounts for more than 60% of global greenhouse gas (GHG) 

emissions. This situation recognizes the urgent priority of energy transition 

towards cleaner and zero-carbon energy resources. The world needs cheaper 

and efficient renewable energy sources (r.e.s) which will help reduce 

dramatically emissions (especially CO2) and is critical to limiting global 

warming to the 1.5°C target aspired to in the 2015 Paris Agreement. 

 

https://climate.mit.edu/ask-mit/why-dont-we-just-plant-lot-trees
https://www.iberdrola.com/environment/greenhouse-effects-consequences-and-impacts
https://www.iberdrola.com/press-room/top-stories/energy-transition
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Reduction of CO2 emissions and targets of renewable energy sources 

In response to the ambition of the 2015 Paris Agreement, many 

countries and international organizations have set targets and made 

commitments to reduce CO2 emissions and other greenhouse gases. 

Decarbonisation has become a global imperative and a priority for achieving 

reduction in global surface temperature. Transitioning from use of fossil fuels 

for electricity, energy and transport, which currently account for almost 70% of 

greenhouse gases, to renewable energy sources is key to addressing the 

climate crisis. Renewable energy sources are now cheaper than fossil fuels. 

The most important renewable energy sources (2020) and percentage of 

―clean‖ energy production globally: 

Hydropower. Production of 50% of renewable energy. Hydropower produces 

globally 60% of all renewable electricity and 16% of total electricity produced by 

all means of energy sources. 

Solar Energy: 11% of renewable energy sources, the most abundant of all 

energy resources. Solar PV accounted for 3.6% of global electricity 

generation, and it remains the third largest renewable electricity production 

technology behind hydropower and wind.  

Wind Energy. 20% of r.e.s. Wind energy harnesses the kinetic energy of moving 

air by using large wind turbines located on land (onshore) or in sea (offshore). 

Wind energy has been used for millennia. In 2021, wind power supplied over 

1800 TWh of electricity, which was over 6% of world electricity and about 2% 

of total world energy. 

Geothermal Energy: 8% of r.e.s. Geothermal energy utilizes the accessible 

thermal energy from the Earth‘s interior. Heat is extracted from geothermal 

reservoirs using wells or other means. In 2019, worldwide geothermal power 

capacity amounts to 15.4 gigawatts (GW), 24% are installed in USA. 

Ocean Tidal Energy: 4% r.e.s. (use the kinetic and thermal energy of seawater - 

waves or currents for instance - to produce electricity or heat). Ocean energy 

systems are still at an early stage of development.  

Bioenergy: 5% r.e.s.. Bioenergy is produced from a variety of organic materials, 

called biomass, (wood, charcoal, dung and other manures) for heat and power 

production, and agricultural crops for liquid biofuels. Bioenergy accounted for 

about 10% of total final energy consumption. 

https://en.wikipedia.org/wiki/TWh
https://en.wikipedia.org/wiki/Gigawatt
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Nuclear Power. 4-5% ―clean energy‖. Nuclear power is often left out of the 

―renewable or clean energy‖ despite it being the second largest source of low-

carbon electricity in the world behind hydropower. Negative aspects. Nuclear 

energy produces radioactive waste that must be transported safely to long-

term storage. Over the past 50 years, the use of nuclear power has reduced 

CO2 emissions by over 60 gigatonnes. Nuclear energy comes with many 

benefits and drawbacks, which is what makes it such a controversial 

alternative energy source. 

The production of all forms of energy by conventional means (fossil 

fuels) accounts for more than 60% of global greenhouse gas (GHG) 

emissions. This situation recognizes the priority of energy transition towards 

cleaner and zero-carbon resources. The world needs cheaper and efficient 

renewable energy sources (r.e.s) which will help reduce dramatically 

emissions (especially CO2) and is critical to limiting global warming to the 

1.5°C target aspired to in the 2015 Paris Agreement. 

 
 

Figure 3. Global energy consumption in 2020. The fuel type used for energy 
production and electricity is: petroleum 31%, coal 27%, natural gas (CH4) 
25%, nuclear power 4%, renewable energy sources 12.6%. The renewable 
energy sources for the production of energy and electricity are: hydroelectric 
power 54%, wind 20%, solar 11%, geothermal-biomass 9%, biofuels 5.4%. 
[Elavarasan RM. The motivation for renewable energy and its comparison 
with other energy sources: A Review. European J Sustain Dev Res 
3(1):em0076, 2019]. 
 

https://www.iberdrola.com/environment/greenhouse-effects-consequences-and-impacts
https://www.iberdrola.com/press-room/top-stories/energy-transition
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Recent growth in solar, wind power and other renewable energy sources 

The Solar PhotoVoltaic power (SPV) and the wind power (wind 

turbines) are the protagonists of the energy transition in the last decade all 

over the world. Today solar and wind power experiencing rocketing growth: 

For the first time, wind and solar generated more than 10% of electricity 

globally (2021), according to latest data from the Global Electricity Review 

2022. Globally, 50 countries have now produced 10% of their electricity by 

wind and solar power sources in 2021.  

Solar generation of electricity rose 23% last year, and wind by 14%. 

Also, a record, all ―clean‖ electricity producing sources generated 38% of the 

world‘s electricity in 2021, more than coal (36%). This is a promising record. 

The growth of the world‘s capacity to generate electricity from solar panels, 

wind turbines and other renewable technologies is on course to accelerate 

over the coming years, with next decade expected to set a fresh all-time 

record for new energy installations.5 

 

Credit for this achievement must go above all to the advances in 

technological innovation, in particular in the sector of materials science, which 

have made photovoltaic plants economically competitive with fossil fuels. 

According to the International Renewable Energy Agency (IRENA), the cost of 

producing electricity from solar photovoltaics has fallen by 82% in the last 

decade. The future outlook is even more promising: with the latest generation 

technology. Also technology made enormous strides forward in the sector of 

wind power. The new wind turbines can span up to 200 meters in diameter 

Also, from 2010 to 2019 the cost of producing onshore wind power fell by 39% 

and offshore fell by 29%. The result has been spectacular growth with the 

https://www.enelgreenpower.com/learning-hub/renewable-energies/solar-energy
https://ember-climate.org/insights/research/global-electricity-review-2022/
https://ember-climate.org/insights/research/global-electricity-review-2022/
https://www.irena.org/publications/2020/Jun/Renewable-Power-Costs-in-2019
https://www.enelgreenpower.com/learning-hub/renewable-energies/wind-energy
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overall capacity of onshore wind farms has grown from 178 GW in 2010 to 

594 GW in 2019. Governments like the US, Denmark, Norway, Sweden, 

Germany, UK and Canada are confident in clean electricity that they are 

planning to shift their grid to 100% clean electricity within the next 15 years. 

The IEA special report on world‘s first comprehensive energy roadmap 

predicts that by 2050, if trends in renewables continue, scientists expect that 

the global energy would be completely different. It is hoped that global energy 

demand will be around 8% smaller than today, but it will serve an economy 

more than twice as big and a population with 2 billion more people (7,9+2= 

~10 billion). It is expected that almost 90% of electricity generation will come 

from renewable sources, with wind turbines and solar photovoltaic (PV) 

together will account for almost 70%. Most of the remainder will come from 

hydropower and nuclear power. Solar is expected to be the world‘s single 

largest source of total energy supply. Fossil fuel use will fall from almost 80% 

of total energy supply today to slightly over 20%.6 

Forecasts estimate that by 2026, global renewable electricity capacity 

will rise by more than 60% from 2020 levels to over 4.800 GW – equivalent to 

the current total global power capacity of fossil fuels and nuclear power 

stations combined. Renewable energy sources are set to account for almost 

95% of the increase in global power capacity through 2026, with solar PV 

alone providing more than 50%.  

Emerging renewable sources: marine energy, hydrogen and storage 

New data released by the International Renewable Energy Agency 

(IRENA) shows that renewable energy continued to grow and gain momentum 

despite global uncertainties (COVID-19 pandemic). By the end of 2021, global 

renewable generation capacity amounted to 3 064 Gigawatt (GW), increasing 

the stock of renewable power by 9.1%. Although Hydropower accounted for 

the largest share of the global total renewable generation capacity, IRENA‘s 

Renewable Capacity Statistics 2022 shows that solar PV and wind will 

continued to dominate new generating capacity.7 

Among the most promising other sources of renewable energy for the 

future renewable tidal and wave energy from seas and oceans with their 

immense potential. The technology to exploit these sources is not yet mature 

enough to facilitate their widespread commercial use, but experimental plants 

https://www.irena.org/publications/2022/Apr/Renewable-Capacity-Statistics-2022
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and prototypes have already been created and have produced positive 

results. Another resource worth mentioning is Hydrogen, which is not a 

source of energy but rather an energy vector that, if its extraction is powered 

by renewables, is 100% green energy. Its contribution can be especially 

valuable in making sectors that are difficult to electrify, such as heavy 

industry, shipping, aviation and road haulage, sustainable. The technologies 

for hydrogen are still in an initial phase and are not yet ready for use on a 

commercial scale. 

But energy experts believe that these new renewable energy sources  

must combine with other technologies to reach net zero by 2050. It requires 

further rapid deployment of innovative available technologies. The biggest 

innovation opportunities concern advanced batteries, hydrogen 

electrolysers, and direct air capture and storage of CO2. It is expected that 

together, these technology areas will make vital contributions to the reduction 

of CO2 emissions between 2030 and 2050.8  

 
Environmental pollution, climate change and effects on 
human health. A worldwide worrying trend  

 

Environmental pollution remains a major source of health risk throughout 

the world, though risks are generally higher in developing countries, where 

poverty, lack of investment in modern medical technology and weak 

environmental legislation combine to cause high pollution levels. 

Developments in the last two centuries have increased environmental 

pollution at worrying proportions worldwide. The majority of environmental 

pollutants are toxic, poisonous and carcinogenic causing adverse health 

effects to humans. Urbanization and industrialization along with economic 

development have led to increase in energy consumption (fossil fuels) and to 

larger toxic waste discharges. The global environmental pollution for water 

resources, ambient air in cities, and for agricultural soils have increased 

substantially. Accumulation of plastics and microplastics in oceans and seas 

is considered as serious international public health problem crossing national 

boundaries. Also, new ways of living and modern working conditions have 

contributed to hazardous lifestyle habits with adverse health effects. 

https://www.enelgreenpower.com/learning-hub/renewable-energies/hydrogen
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On top of all these environmental problems, contaminated river water, 

poor sanitation and inadequate hygiene in developing countries are seen to 

be the major sources of hazardous exposures. It is well known that many 

environmental pollutants and contaminants after prolonged exposure have 

toxic adverse health effects and cause diseases and premature deaths: such 

as perinatal disorders, infant mortality, respiratory disorders, allergy, 

malignancies (cancers), cardiovascular disorders, increase in oxidative stress, 

endothelial dysfunction, mental disorders, and various other harmful effects in 

the majority of human bodily organs (lungs, liver, kidneys, etc). 

In the last decades numerous epidemiological and clinical studies 

focused on inhalable airborne particulate matter (PM10, PM2.5) in indoor and 

outdoor environments. Exposed urban dwellers to fine and superfine 

particulates showed increased risk of morbidity and mortality from many 

respiratory diseases, organ disturbances, cancers, and other chronic 

diseases.9  

Indoor air pollution is caused by burning solid fuel sources – such as 

firewood, crop waste, and dung – for cooking and heating. The burning of 

such fuels, particularly in poor households, results in air pollution that leads to 

respiratory diseases which can result in premature death. The WHO calls 

indoor air pollution the world‘s largest single environmental health risk. It is 

estimated that 4% (approx. 2.4 million every year) of global premature deaths 

are attributable to indoor air pollution.10 

The Global Burden of Disease (as major global study on the causes 

and risk factors for death and disease) estimates of the annual number of 

deaths attributed to a wide range of risk factors are and air pollution. Indoor 

and outdoor air pollution is a risk factor for several of the world‘s leading 

causes of death, including heart disease, pneumonia, stroke, diabetes and 

lung cancer.11,12 

The citizens of European Union countries (27) live mainly in big cities, 

where air pollution can reach high levels. Both short- and long-term exposure 

to air pollution can lead to a wide range of diseases, including stroke, chronic 

obstructive pulmonary disease, trachea, bronchus and lung cancers, 

aggravated asthma and lower respiratory infections. The World Health 

Organization (WHO) provides evidence of links between exposure to air 

https://www.euro.who.int/en/health-topics/environment-and-health/air-quality/publications/2016/who-expert-consultation-available-evidence-for-the-future-update-of-the-who-global-air-quality-guidelines-aqgs-2016
https://www.euro.who.int/en/health-topics/environment-and-health/air-quality/publications/2016/who-expert-consultation-available-evidence-for-the-future-update-of-the-who-global-air-quality-guidelines-aqgs-2016
https://www.euro.who.int/en/health-topics/environment-and-health/air-quality/publications/2016/who-expert-consultation-available-evidence-for-the-future-update-of-the-who-global-air-quality-guidelines-aqgs-2016
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pollution and type 2 diabetes, obesity, systemic inflammation, Alzheimer‘s 

disease and dementia. The International Agency for Research on Cancer 

(IARC) has classified air pollution, in particular PM2.5, as a leading cause of 

respiratory cancer. 

 
The Lancet Countdown group report (2022) on health and climate 
change, is titled “Health at the Mercy of Fossil Fuels”. 
 

The report on climate change and health was produced by almost 100 

experts from 51 institutions spanning every continent and published in the 

run-up the United Nations (UN) COP27, Conference of the Parties, COP 

climate summit in Sharm El-Sheikh, Egypt, November 2022. 

The world‘s human health in the last decade has been influenced 

adversely by prolonged exposure to fossil fuel air pollution (coal, petrol, 

natural gas), in particular in big cities. 

[Romanello M, Di Napoli C, Drummond P, et al. The 2022 report of the Lancet 
Countdown on health and climate change: ―Health at the Mercy of Fossils 
Fuels‖. The Lancet 25 October, 2022, https://doi.org/10.1016/S0140-
6736(22)01540-9 ].  

 
The Lancet Countdown reported an increase in heat deaths, hunger 

and infectious disease as the climate crisis (global warming) on Earth 

intensifies, due to extensive use of fossil fuels (up to 80%) for the production 

of energy, electricity and transport fuel.  The climate emergency that is 

happening now on Erath is compounding the food, energy and cost of living 

crises. For example, almost trillion of hours of work were lost in 2021 due to 

extreme surface heat. In particular, the increased temperatures affected 

agricultural workers in poorer countries, cutting food supplies and incomes. 

The report urges for international action to tackle rising global heating that 

https://www.iarc.fr/news-events/iarc-outdoor-air-pollution-a-leading-environmental-cause-of-cancer-deaths/
https://www.thelancet.com/countdown-health-climate
https://www.theguardian.com/environment/cop27
https://www.theguardian.com/environment/cop27
https://doi.org/10.1016/S0140-6736(22)01540-9
https://doi.org/10.1016/S0140-6736(22)01540-9
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could save millions of lives a year and enable people to thrive rather than just 

survive, with cleaner air and better diets. 

Human health, livelihoods, household budgets and national economies 

were being pummeled (pelted), as the fossil fuel addiction continued to spiral 

out of control. The reporters argue that science is clear: massive, 

commonsense investments in renewable energy and climate resilience will 

secure a healthier, safer life for people in every country.  The Lancet report 

tracks 43 health and climate indicators, including exposure to extreme heat. It 

found that heat-related deaths in the most vulnerable populations – babies 

under a year old and adults over 65 – increased by 68% over the past four 

years compared with 2000-04. Extreme heat also led to people being unable 

to work, with 470 billion labour hours lost globally in 2021. This is about a 40% 

increase from the 1990s and scientists estimated the associated income and 

economic losses at about $700 billion. On a global scale, 30% more land is 

now affected by extreme drought events, compared with the 1950s. These 

impacts are leading to growing hunger. Hot periods in 2020 were associated 

with 98 million more people unable to get the food they needed. Also, the 

proportion of the global population enduring food insecurity is also rising.  

Also, the Lancet report recorded the impact of the climate crisis on 

infectious diseases, finding that the periods when malaria could be 

transmitted became 32% longer in upland areas of the Americas and 15% 

longer in Africa over the past decade, compared with the 1950s. The 

likelihood of dengue transmission rose by 12% over the same period. 

The Lancet report tracks the fossil fuel system. It found that 80% of the 

86 governments assessed were subsidising fossil fuels, providing a collective 

$400 billion in 2019. These subsidies were bigger than national health 

spending in five countries, including Iran and Egypt, and more than 20% of 

health spending in another 16 countries. The report notes that governments 

have so far failed to provide the smaller sum of $100 billion per year to help 

support climate action in lower income countries. Meanwhile, the strategies of 

the 15 biggest oil and gas companies remain sharply at odds with ending the 

climate emergency. Current strategies from many governments and oil 

companies will lock the world into a fatally warmer future. Abolishing fossil fuel 

burning would not only reduce global heating but deliver immediate health 

https://www.theguardian.com/environment/2022/aug/31/fossil-fuel-subsidies-almost-doubled-in-2021-analysis-finds
https://www.theguardian.com/global-development/2022/oct/06/african-countries-urge-rich-nations-to-honour-100bn-climate-finance-pledge-cop27
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benefits. Cutting air pollution by fossil fuels will prevent a million or more 

premature deaths caused by air pollution a year. 

 
Protecting the global seas and oceans. They serve as the 
Earth’s respiratory system  

 

The seas and oceans contain 97% of the Earth's water and only 2%, a 

tiny percentage, is frozen up in glaciers and ice caps. Less than 1% of all the 

water on Earth is fresh water (lakes, reservoirs, ponds, rivers, streams, 

wetlands and even groundwater). Also, a tiny fraction of water exists as water 

vapour in Earth‘s atmosphere, responsible for about 50% of Earth‘s 

greenhouse effect. Water vapour condenses into clouds, is blown by the wind, 

and then falls back to the Earth as rain or snow. 

The seas and oceans are the most prominent feature on the planet, 

covering nearly 71% of the Earth, and are essential for planetary survival of 

biological organisms. The Earth cannot survive without healthy oceans and 

seas. They serve as the Earth‘s respiratory system, producing oxygen for life 

and absorbing CO2 and waste. The oceans provide storage and absorb the 

world‘s carbon dioxide, while marine phytoplankton generates the oxygen 

needed for survival of plants and animals. 

 

In the last decades the seas and oceans of the Earth have become the 

giant waste dumps for dumping municipal and industrial waste, soil runoffs, 

fuel spills and plastics. What's more, there are other serious environmental 

problems related to the oceans such as damage to ecosystems due to global 

warming, dumping of pollutants, wastewater and fuel spills. The UN calls for 

improved management of protected sea and ocean areas, reducing dumping 

waste, cleanup actions in coastal areas, reducing overfishing, toxic pollution 

https://climate.nasa.gov/faq/19/what-is-the-greenhouse-effect/
https://www.iberdrola.com/environment/plastic-in-the-ocean
https://www.iberdrola.com/environment/plastic-in-the-ocean
https://www.iberdrola.com/environment/plastic-in-the-ocean
https://www.iberdrola.com/environment/plastic-in-the-ocean
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and acidification of the oceans caused by the increase in the Earth's 

temperature. 

The majority of the waste (litter) that enters the world‘s seas and oceans 

is plastic items. Plastic is very resistant to degradation and can persist in the 

seas and oceans for many years. The type of plastic waste that can be found 

in the seas are single-use plastic bags and food packaging, water bottles,  

yogurt containers, drinking cups, etc. It is estimated that a total of 8-12 million 

metric tons of plastic end up each year in the seas and oceans of the Earth. 

Although plastic waste can be recycled (there are many efficient and 

innovative methods), large amounts plastics waste persist in the environment 

for many years polluting beaches, entangling marine life and getting ingested 

by fish, whales, turtles, and seabirds. 

While some of this plastic waste is dumped directly into the seas, an 

estimated 80% of marine litter makes its way there gradually from land-based 

sources via storm drains, sewers, and other routes. Oil from boats, airplanes, 

cars, trucks, etc, is contributing to sea water pollution and then circulating in 

ocean waters. Chemical discharges from factories, raw sewage overflow from 

water treatment systems, and storm-water and agricultural runoff add other 

forms of marine-poisoning pollutants.  

  

Figure 4. Marine plastic litter has been increased substantially in the last 
decades. Plastics are useful but very persistent. Single-use plastic items are 
disposed of or abandoned in the marine and coastal environment.. Marine 
plastic litter presents a huge problem in Earth‘s seas and  oceans, with some 
scientists warning that, by 2050, the quantity of plastic litter in the oceans will 
outweigh fish. 
 

Marine litter, including plastics and microplastics, is known to result 

from land-based sources in massive quantities and from waste of ships. 

Debris has been observed in coastal areas, in waters far from anthropogenic 

https://www.nrdc.org/stories/single-use-plastics-101
https://www.nrdc.org/stories/single-use-plastics-101
https://oceanservice.noaa.gov/facts/pollution.html
https://www.nrdc.org/stories/green-infrastructure-how-manage-water-sustainable-way
https://www.nrdc.org/stories/water-pollution-everything-you-need-know
https://www.nrdc.org/stories/green-infrastructure-how-manage-water-sustainable-way
https://www.nrdc.org/stories/industrial-agricultural-pollution-101
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pollution sources, in surface waters, in the water column of deep water and in 

ocean sediments, and from the equator to the poles, including trapped in sea 

ice. UN Environment estimates that 15% of marine litter floats on the sea's 

surface, 15% remains in the water column and 70% rests on the seabed. 

According to another study, 5.25 million plastic particles, weighing 268,940 

tonnes in total, are currently floating in the world's oceans.13.  

 
Overfishing, the threat to Earth’s sea and ocean marine life 

 

Overfishing occurs when more fish are caught than the population can 

reproduce. This causes a huge negative effect on the biodiversity of ocean 

animals. According to World Wildlife Fund (WWF) over the past 40 years, 

39% of marine species have decreased. In addition, ocean pollution caused 

by liquid spills and other objects littered into the ocean has threatened the 

ocean‘s ecosystem. 

Global production of fish and seafood has quadrupled over the past 50 

years. Not only has the world population more than doubled over this period, 

the average person now eats almost twice as much seafood as half a century 

ago. The world produces around 200 million tonnes of fish and seafood every 

year (2019). A combination of wild fish catch and fish farming.  

 
 

Figure 5. Overfishing is the process of taking out more fish form the seas 
than can naturally be reproduced. A recent report (2014) 88 out of 97 fish 
stocks in the Mediterranean Sea were overfished and the European 
Commission itself released a statement admitting 91% of the Mediterranean 
fish stocks are overfished. A disastrous condition and an outcome of the failed 
Common Fisheries Policy (CFP) of the European Union. 
 

Rapid growth of aquaculture over the last few decades means Earth 

now produces more seafood from fish farms than we do from fisheries. China 

http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0111913
https://www.fishforward.eu/en/topics/facts-figures/
https://ourworldindata.org/grapher/seafood-and-fish-production-thousand-tonnes
https://ourworldindata.org/world-population-growth#world-population-from-10-000-bc-to-today
https://ourworldindata.org/grapher/fish-and-seafood-consumption-per-capita
https://ourworldindata.org/grapher/capture-and-aquaculture-production?country=~OWID_WRL
https://ourworldindata.org/rise-of-aquaculture
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is the world‘s largest seafood producer, producing more than 60 million 

tonnes in 2017, followed by Indonesia, India, Vietnam and the United States. 

[Our World Data, Fish and overfishing, October 2021, 
https://ourworldindata.org/fish-and-overfishing#global-fish-production]. 
 

The global per head consumption is estimated at 22 kg per year 

(2018). This amount is twice as much as 50 years ago.  In 2013 around 93 

million tonnes of fish were caught world-wide. About 38.5 million tonnes of 

bycatch results from current preferred fishing practice each year. Over just 40 

years there has been a decrease recorded in marine species of 39%. Illegal 

and unregulated fishing constitutes an estimated 11-26 million tonnes (12-

28%) of fishing world-wide. Almost 30% of fish stocks commercially fished are 

over-fished. Over 60% of fish stocks are fully fished, In the North East Atlantic 

and nearby seas, 39% of fish stocks are classified as overfished. In the 

Mediterranean Sea and the Black Sea there is sufficient data for 85 stocks, 

which shows that 88% of these (75) are overfished, The European Union is 

the world‘s primary importer of fish, with more than 50% of imports are from 

developing countries (references below). 
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http://www.fao.org/fishery/sofia/en
http://www.fao.org/%20fishery/sofia/en
http://www.fao.org/%20fishery/sofia/en
http://www.fao.org/fishery/sofia/en
http://europa.eu/rapid/press-release_IP-13-487_en.htm
http://europa.eu/rapid/press-release_IP-13-487_en.htm
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9. EUMOFA. European Market Observatory for Fisheries and Aquaculture 
Products. The EU Fish Market. 2014 Edition. 
[http://www.eumofa.eu/documents/guest/Yearly%20Highlights/The%20E
U%20fish%20market_EN.pdf ]. 

10. United Nations FAO.  World fish trade to set new records, 2014, 
[www.fao.org/news/story/en/item/214442/icode ]. 

 
Global Deforestation and Desertification are major challenges 
to sustainable development and the livelihoods of millions  

 

Deforestation and desertification are caused by human activities and 

climate change pose major challenges to sustainable development and have 

affected the lives and livelihoods of millions of people. Forests are vitally 

important for sustaining life on Earth, and play a major role in the fight against 

global warming and the adverse effects of climate change. 

Earth‘s forests cover 31% of the global land area. Approximately half 

the forest area is relatively intact, and more than 33% is primary forest (i.e. 

naturally regenerated forests of native species). The total forest area is 4.06 

billion hectares. More than 50% of the world‘s forests are found in only five 

countries: the Russian Federation, Brazil, Canada, the United States of 

America and China.  

[Food Agriculture Organization (FAO), The State of the World‘s Forest, 2020, 
Rome,  https://www.fao.org/state-of-forests/en/ ]. 
 

It is estimated that 420 million ha (hectares) of forest has been lost 

worldwide through deforestation since 1990, but the rate of forest loss has 

declined substantially. In the most recent five-year period (2015–2020), the 

annual rate of deforestation was estimated at 10 million ha, down from 12 

million ha in 2010–2015.  

(FAO, A fresh perspective. Global Forest Resources Assessment 2020, 
https://www.fao.org/forest-resources-assessment/2020/en/#:~:text= ,,,]. 
 

An estimated 1.6 billion people, or 25% of the global population, rely on 

forests for their subsistence needs, livelihoods, employment, and income. For 

centuries, forests have provided socio-economic safety nets for people and 

communities in times of crises. [https://www.un.org/esa/forests/wp-

content/uploads/2021/08/Global-Forest-Goals-Report-2021.pdf]. 

http://www.eumofa.eu/documents/guest/Yearly%20Highlights/The%20EU%20fish%20market_EN.pdf
http://www.eumofa.eu/documents/guest/Yearly%20Highlights/The%20EU%20fish%20market_EN.pdf
http://www.fao.org/news/story/en/item/214442/icode
https://www.fao.org/state-of-forests/en/
https://www.un.org/esa/forests/wp-content/uploads/2021/08/Global-Forest-Goals-Report-2021.pdf
https://www.un.org/esa/forests/wp-content/uploads/2021/08/Global-Forest-Goals-Report-2021.pdf
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Countries are failing to meet international targets to stop global forest 

loss and degradation by 2030, according to a report. It is the first to measure 

progress since world leaders set the targets last year at the 26th United 

Nations Climate Change Conference of the Parties (COP26) in Glasgow, UK. 

Preserving forests, helps to store atmospheric CO2 and provide local cooling, 

a crucial part of a larger strategy to curb global warming.14 

 

Figure 6. A map of global distribution of forest cover. The map compiles 100-
foot-resolution satellite images of Earth's land area taken each season, every 
year between 2000 and 2012, red colour forest loss. Deforestation and forest 
degradation (degradation of quality in soil and vegetation) are responsible for 
around 15% of all greenhouse gas emissions on Earth. These GHG 
emissions contribute to rising temperatures, changes in patterns of weather 
and water, and to an increased frequency of extreme weather events 
threatening mainly urban areas. 

 

Tropical forests have big climate benefits beyond carbon storage 

The analysis, called the Forest Declaration Assessment, shows that 

the rate of global deforestation slowed by 6.3% in 2021, compared with the 

baseline average for 2018–2020. But this ―modest‖ progress falls short of the 

annual 10% cut needed to end deforestation by 2030 (assessment report by 

Climate Focus, advisory company headquartered in Amsterdam). This 

assessment, which was carried out by a number of civil-society and research 

groups, including the World Resources Institute (Washington DC), comes as 

nations gear up for the next big climate summit COP27 in Sharm El-Sheikh, 

Egypt. Scientists agree that deforestation of world‘s forests must be reduced 

dramatically if we want to limit global warming to 1.5–2 °C above pre-industrial 

levels (1850). [Forest Declaration Platform https://forestdeclaration.org/ 

about/assessment/ ]. 

https://forestdeclaration.org/resources/forest-declaration-assessment-2022/
https://www.nature.com/articles/d41586-021-03034-z
http://earthenginepartners.appspot.com/science-2013-global-forest
http://earthenginepartners.appspot.com/science-2013-global-forest
https://www.nature.com/articles/d41586-022-00934-6
https://www.nature.com/articles/d41586-022-00934-6
https://forestdeclaration.org/%20about/assessment/
https://forestdeclaration.org/%20about/assessment/
https://forestdeclaration.org/%20about/assessment/
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Scientific studies showed that world is not on track to meet 2030 

targets for halting deforestation and restoring degraded land. The Forest 

Declaration Assessment (formerly the New York Declaration on Forests 

Progress Assessment) today released its latest report showing progress 

toward the global goals of halting deforestation and restoring 350 million 

hectares of degraded land by 2030. The report shows that not a single global 

indicator is on track to meet those goals. Deforestation rates globally declined 

by 6.3% but this is well short of the 10% reduction needed to be on track, and 

while afforestation and restoration efforts have been commendable, more 

forest area is being lost than gained. 

[World Wild Fund (WWF). World is not on track to meet 2030 targets for 
halting deforestation and restoring degraded land. 24.10.2022, 
[https://wwf.panda.org/wwf_news/?6650466/New-Forest-Declaration-
Assessment-shows-alarming-trajectory-of-forest-loss.]. 

 

  

Figure 7. Deforestation is of particular concern in tropical rain forests because 
these forests are home to much of the world's biodiversity. For example, in the 
Amazon around 17% of the forest has been lost in the last 50 years, mostly 
due to forest conversion for cattle ranching. Expanding agriculture (increased 
population and shifts in diet), is responsible for the world's deforestation. 

  

Tropical forests are key for storage and sequestration of CO2 

A recently published research shows how forests and particularly 

tropical forests contribute to forest carbon storage (CO2) and sequestration 

rates are highest. Tropical forests are considered as more important than 

previously thought for cooling the entire planet.  

[Lawrence D, Coe M, Walker W, et al. The Unseen Effects of Deforestation: 
Biophysical Effects on Climate. Frontiers in Forests Global Change, 
24.3.2022. https://doi.org/10.3389/ffgc.2022.756115 ]. 
 

https://forestdeclaration.org/about/assessment/
https://forestdeclaration.org/about/assessment/
https://forestdeclaration.org/about/assessment/
https://wwf.panda.org/wwf_news/?6650466/New-Forest-Declaration-Assessment-shows-alarming-trajectory-of-forest-loss
https://wwf.panda.org/wwf_news/?6650466/New-Forest-Declaration-Assessment-shows-alarming-trajectory-of-forest-loss
https://www.frontiersin.org/articles/10.3389/ffgc.2022.756115/full
https://news.mongabay.com/2022/04/beyond-co2-tropical-forests-a-cool-solution-to-climate-crisis-study-finds/
https://doi.org/10.3389/ffgc.2022.756115
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To track deforestation over the past year, scientific groups analysed 

indicators such as changes in forest canopy (measured by satellite data) and 

the Forest Landscape Integrity Index, which is a measure of the ecological 

health of forests. The slow progress they found is attributable mainly to a few 

tropical countries where deforestation is highest. Among them is Brazil, the 

world‘s largest contributor to tree loss, which saw a 3% rise in the rate of 

deforestation in 2021, compared with the baseline years. Rates also rose in 

heavy deforesters Bolivia and the Democratic Republic of the Congo, by 6% 

and 3%, respectively, over the same period. 

The rate at which  world forests are disappearing slowed by nearly 

30% from the first decade of the century to the period from 2010-2018, a key 

report launched today by the Food and Agriculture Organization (FAO) of the 

United Nations (FAO) showed. But the earth‘s tropical rainforests are still 

under the greatest threat, whether from livestock grazing in South America or 

expansion of croplands such as oil palm plantations in Asia. Annual 

deforestation decreased by around 29% (7.8 million hectares per year in the 

period 2010-2018) according to the Food and Agriculture Organization   

[FAO, Forest resources assessment, 2020 https://www.fao.org/forest-
resources-assessment/remote-sensing/fra-2020-remote-sensing-survey/en/.]. 

 
 
Desertification and climate change are inseparable 

 

Desertification is the persistent degradation of dryland ecosystems by 

variations in climate and human activities. These drylands are home to over a 

1/3 of the entire human population and they occupy nearly half of Earth‘s land 

area. Desertification affects the livelihoods of millions of people who rely on 

the benefits that dryland ecosystems can provide. It is estimated that 20% of 

drylands are already degraded, and ongoing desertification threatens the 

world‘s poorest populations and the prospects of poverty reduction. Inevitably, 

desertification is one of the greatest environmental challenges today and a 

major barrier to meeting basic human needs in drylands.  

Desertification and climate change are inseparable. Together they 

have led to the demise of many civilizations in various areas of the world, and 

they now threaten human civilization globally. The United Nations 

https://www.fao.org/forest-resources-assessment/remote-sensing/fra-2020-remote-sensing-survey/en/
https://www.fao.org/forest-resources-assessment/remote-sensing/fra-2020-remote-sensing-survey/en/
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Convention to Combat Desertification (UNCCD, 1994) defines 

desertification as ―land degradation in arid, semiarid, and dry sub-humid areas 

resulting from various factors, including climatic variation and human 

activities.‖  

 

  

Figure 8.  Desertification is progressing all over the world. With climate 
change, desertification factors have multiplied and it is now considered one of 
the world's major environmental problems. Desertification threatens different 
areas of the planet, from the Aral Sea to the Amazon.  

Desertification and climate change are inseparable. Together they 

have led to the demise of many civilizations in various areas of the world, and 

they now threaten human civilization globally. The United Nations Convention 

to Combat Desertification (UNCCD, 1994) defines desertification as ―land 

degradation in arid, semiarid, and dry sub-humid areas resulting from various 

factors, including climatic variation and human activities.‖ Desertification is the 

result of environmental pollution, the exploitation of natural land for 

agriculture, and overgrazing in sensitive drylands and prolonged droughts. 

Rising temperatures and climate change trigger desertification by altering the 

spatiotemporal patterns in temperature, rainfall, and wind. Desertification is 

considerable serious threat to arid and semiarid environments, which cover 

about 41% of the global land area. These lands are home to more than 38% 

of the total global population (Global Land Project, 2005). Studies have 

estimated that desertification affects 25% of the world's land surface, and 10–

20% of drylands are already degraded (Millennium Ecosystem Assessment, 

2005) affecting 250 million people in developing countries.15,16 

 

https://onlinelibrary.wiley.com/doi/full/10.1002/ldr.3556#ldr3556-bib-0013
https://onlinelibrary.wiley.com/doi/full/10.1002/ldr.3556#ldr3556-bib-0027
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Industrialized and intensive food production. Must change 
food production into a sustainable food model 

For most of human history on Earth, humans were hunters and 

gatherers, collecting plant food (wild-growing fruits, seeds, etc), hunting 

terrestrial animals and fishing in the seas. Modern agriculture was born just 

12,000 years ago (Agricultural revolution), when humans began to grow wild 

wheat and barley in the Fertile Crescent of the Middle East (Egypt-Syria-

Iraq) and Mediterranean basin, and to tend the first rice paddies in the 

swamps of China. Modern agriculture transformed our way of life, giving 

humans more consistent food supplies, and supporting an exponential boom 

in human population. [https://www.nrdc.org/stories/industrial-agricultural-

pollution-101]. In the thousands of years since, Agriculture has undergone 

tremendous growth, and land used for agriculture increased nearly sixfold 

(X6) in just a few centuries (1700 and 1980).  

  

Desertification and climate change are inseparable. Together they 

have led to the demise of many civilizations in various areas of the world, and 

they now threaten human civilization globally. The United Nations Convention 

to Combat Desertification (UNCCD, 1994) defines desertification as ―land 

degradation in arid, semiarid, and dry sub-humid areas resulting from various 

factors, including climatic variation and human activities.‖  

In the last decades, agriculture was radically industrialized (intensified 

farming and mechanized methods, new seeds, genetic modified crops) 

developing more resilient and productive crop species with skyrocketing yields 

and reduction of the cost of all food items. But most of the tools enabling this 

https://www.britannica.com/place/Fertile-Crescent
https://www.nrdc.org/stories/industrial-agricultural-pollution-101
https://www.nrdc.org/stories/industrial-agricultural-pollution-101
http://www.pollutionissues.com/A-Bo/Agriculture.html
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high-input, high-volume commodity agriculture have also contributed massive 

amounts of agricultural pollution. Intensive food production harms the 

environment by depleting the soil of nutrients, pollutes fresh water, rivers, and 

damaging marine ecosystems. Overexploitation of natural resources has put 

food safety and the availability of drinking water at risk. The UN considers 

essential to change the food production model and modern food habits 

(especially red meat consumption, animal fats, sugar), including a more plant-

based diet with local ingredients to save energy and reduce CO2 emissions. 

  

Figure 10. Modern methods and technological innovations are more important 
in modern agriculture than ever before. Major technology innovations have 
focused around areas such as indoor vertical farming, automation and robotics, 
livestock technology, modern greenhouse practices, precision agriculture and 
artificial intelligence, and blockchain. 
 

Modern agriculture and intensified farming met the demands (to feed 8 

billion global population in 2022) for the economic production of food, feed, 

fiber, and fuel. Agriculture of the 21st century must also address environmental 

concerns, especially in regard to water quality, soil fertility and the accelerated 

greenhouse emissions. Sustainable agriculture is considered as a viable 

production system based on environmentally benign agricultural practices. 

The objective of sustainable agriculture is to enhance and sustain production 

while improving soil fertility, soil tilth (meaning suitability of a soil for planting 

and growing crops), and soil health. While enhancing production, sustainable 

agriculture must also address environmental issues with regard to water 

quality and the greenhouse effect. Sustainable agriculture implies profitable 

farming on a continuous basis while preserving the natural resource base. It is 

not synonymous with low-input, organic, or alternative agriculture.  

https://www.iberdrola.com/environment/overexploitation-of-natural-resources
https://www.iberdrola.com/social-commitment/what-is-food-safety
https://www.iberdrola.com/environment/sustainable-nutrition
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Current agriculture, which consists of monocultures and extensive use 

of fertilizer, pesticide and herbicide, has caused a significant loss of 

biodiversity, has decreased soil quality and has polluted the environment. Due 

to rising awareness of these issues, researchers are now exploring 

alternatives, such as vertical indoor farms, hydroponics and cultured meat. 

Agricultural pollution has many different sources. Nitrogen-based fertilizers 

produce potent greenhouse gases and can overload waterways with 

dangerous pollutants; chemical pesticides with varying toxicological effect can 

contaminate food. Other times, the pollutant may be more indirect, like 

methane (CH4) released through the digestive system of cows.17  

 
Loss of Biodiversity, urgent environmental problem. Why we 
need to protect biological diversity? 

 

Biological diversity, or biodiversity, is the scientific term for the variety 

of life (plants, animals, microbes) on Earth. It refers not just to species but 

also to ecosystems. Scientists argued for long time that the biological diversity 

of life on Earth is the foundation of human existence and well-being. 

Biodiversity and viable ecosystems protect us from natural disasters, regulate 

the climate, and provide food, fertile soil, and medicines. 

Everywhere on the planet, species live together and depend on one 

another. Every living thing, including humans, is involved in these complex 

networks of interdependent relationships, which are called ecosystems. 

Healthy ecosystems clean world‘s fresh water, purify Earth‘s air, maintain 

quality of soil, regulate the Earth‘s climate, recycle nutrients and provide 

people with nutritious food. Also, healthy ecosystems (as a natural capital) 

provide raw materials and material resources (mainly plants, seeds, etc) for 

medicines. But in the last decade biodiversity experts estimated that the world 

has lost 8% of known animal species and 22% are at risk of extinction due 

mainly to the destruction of their natural habitats, poaching and the 

introduction of invasive species. The UN has called for conclusive actions to 

put an end to these threats and conserve natural heritage, such as threatened 

natural and tropical forests. 

 

https://www.nrdc.org/ban-toxic-pesticides
https://www.google.com/url?q=https://www.nrdc.org/stories/greenhouse-effect-101
https://www.nrdc.org/stories/shrink-your-carbon-footprint-ease-dairy
https://www.iberdrola.com/environment/climate-change-endangered-species
https://www.iberdrola.com/environment/invasive-species
https://www.iberdrola.com/environment/importance-of-forests
https://www.iberdrola.com/environment/importance-of-forests
https://www.iberdrola.com/environment/importance-of-forests
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Reasons for protecting global biodiversity 

a. Healthy ecosystems mitigate climate change. Biodiversity is key to 

regulating the planet‘s operating system. Earth‘s natural ability to regulate 

greenhouse gases in the atmosphere depends on healthy biodiversity. One of 

the most valuable ecosystem services is sponging carbon from the 

atmosphere, habitats such as forests and moors are storers of carbon dioxide. 

b. Certain rich ecosystems protect against extreme weather events by 

absorbing flood water or providing coastal buffers. Coral reefs and 

mangroves, e.g. can cushion coastal areas against cyclones and tsunamis. 

 

 

 

c. Humans depend on rich biodiversity to grow food. 

Pollination, for one, is a key ecosystem service. When populations of bees or 

butterflies dwindle, nature lose important pollinators for the food we grow. As 

much as 1/3 of global food production depends on insect pollination. Diversity 

in genes, species and ecosystems is essential for the survival of food crops. 

d.  Biodiversity protect from diseases. As biodiversity declines, 

humans face greater risk of zoonotic disease and lose potential cures for 

health problems across the spectrum. 

e. People and communities across the globe depend on biodiversity 

to maintain their livelihoods. Each year, humans derive 125 trillion ($US) of 

value from the world‘s ecosystems. Biodiversity yields economic benefits.. 

Industries such as food, commercial forestry and ecotourism could lose 

billions should biodiversity loss continue at this pace. Unfortunately, the cost 

for biodiversity and ecosystem services often aren‘t accounted for in 

economic analyses.18  

 

 
 

https://news.mongabay.com/2022/04/global-biodiversity-is-in-crisis-but-how-bad-is-it-its-complicated/
https://livingplanetindex.org/home/index
https://livingplanetindex.org/home/index
https://www.conservation.org/blog/why-is-biodiversity-important
https://www.conservation.org/blog/why-is-biodiversity-important
https://www.conservation.org/blog/why-is-biodiversity-important
https://www.oecd-ilibrary.org/sites/25ecdcc0-en/index.html?itemId=/content/component/25ecdcc0-en
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Urbanization, 50% of the world’s population live in cities. Can 
sustainable urban development affect climate change? 
 

In 2021 56% of the world‘s population (4.4 billion inhabitants) lived in 

Earth‘s cities. This trend is expected to continue, with the urban population 

more than doubling its current size by 2050, at which point nearly 7 of 10 

people will live in cities. The reasons are that cities play an important role in 

the world economy and industrial production. More than 80% of global GDP 

(Gross National Product) is generated in cities. Urbanization is expected to 

continue anabated across the globe for the foreseeable future contributing to 

sustainable growth through increased productivity and innovation if managed 

well. [https://www.worldbank.org/en/topic/urbandevelopment/overview]. 

However, the speed and scale of urbanization brings challenges, such 

as meeting accelerated demand for affordable housing, viable infrastructure 

including transport systems, basic services, and jobs, particularly for the 

nearly 1 billion urban poor who live in informal settlements to be near 

opportunities. Rising poverty and conflicts (civil wars, low income, 

unemployment) contribute to pressure on cities as 50% of forcibly displaced 

people live in urban areas. [World Bank (WB), Urban Development, Overview, 

2022. https://www.worldbank.org/en/topic/urbandevelopment/ overview]. 

  

Figure 11. The expansion of urban land for housing outpaces population 
growth by as much as 50%, which is expected to add 1.2 million km² of new 
urban built-up area to the world by 2030. Such sprawl puts pressure on land 
and natural resources, resulting in undesirable outcomes. Cities represent 2/3 
of global energy consumption and account for more than 70% of greenhouse 
gas emissions from buildings and urban means of transport. 

 

Experts on urban development and growth of cities in the last decades, 

forecast that by 2030 more than 5 billion people will need to be 

https://www.worldbank.org/en/topic/urbandevelopment/overview
https://www.worldbank.org/en/topic/urbandevelopment/%20overview
https://www.iberdrola.com/environment/megacities-urban-area
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accommodated in urban areas. The big cities of the future will need to be 

compact, safe, inclusive, ecological and energy efficient, with more green 

spaces, more environmentally friendly buildings. A new wave of urbanization 

is unfolding in hazard-exposed countries. People, poverty and disaster risk 

are increasingly concentrated in cities.  Estimates suggest that by 2050, urban 

population exposed to cyclones will increase to 680 million while exposure to 

major earthquake will increase from 370 million to 870 million. Urban 

development investment is also set to increase from US$7.2 trillion in 2011 to 

US$12 trillion by 2020. In 2015 the World Economic Forum identified urban 

planning failures as a distinct risk factor. The significance of this risk is 

underlined by the fact that in 2012, more than 60% of the area projected to be 

urban in 2030 was yet to be built. Poorly planned and managed urban 

development has generated new hazards and extensive risk: Up to 90% of 

people in urban areas in low-income countries live in unsafe, exposed 

housing. [Prevention Web, Poorly planned urban development, 2022, 

https://www.preventionweb.net/understanding-disaster-risk/risk-drivers/poorly-

planned-urban-development ].  

Urbanization continues to increase across the globe, but growth and 

prosperity are unequally distributed.  While megacities remain economically, 

socially and ecologically important, growth is also accelerating in small and 

medium-sized cities, especially in developing countries. Inequality within and 

between cities affects human health and wellbeing, as well as the 

environment. Cities produce large amounts of waste and pollute water 

resources and soil. 

The conditions under which cities have developed and currently 

function are changing. Global changes, such as climate change, biodiversity 

loss and environmental pollution have direct impacts at the city level. Global 

environmental challenges also affect the value of essential city infrastructure 

and the quality of life of urban residents. Environmental changes in urban air, 

distribution and safety of fresh water, protection biodiversity, oceans, coasts 

and land, even in far-flung but connected places, affect human aspects such 

as health, equity and food security at the city level. These environmental 

impacts primarily result from excessive use of energy (electricity) and material 

use in cities (particularly in transport and buildings), increasing consumption 

https://www.iberdrola.com/social-commitment/new-urban-agenda
https://www.iberdrola.com/environment/urban-park
https://www.iberdrola.com/environment/urban-park
https://www.iberdrola.com/environment/urban-park
https://www.preventionweb.net/english/hyogo/gar/2013/en/home/index.html
https://www.preventionweb.net/english/hyogo/gar/2013/en/home/index.html
https://www.preventionweb.net/english/hyogo/gar/2013/en/home/index.html
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjQ54n3suzuAhVp8OAKHQi6CjYQFjABegQIBBAC&url=https%3A%2F%2Fwww.un.org%2Fen%2Fecosoc%2Fintegration%2Fpdf%2Ffact_sheet.pdf&usg=AOvVaw2uKiahyDGRkPZTiwzSX9ZT
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjQ54n3suzuAhVp8OAKHQi6CjYQFjABegQIBBAC&url=https%3A%2F%2Fwww.un.org%2Fen%2Fecosoc%2Fintegration%2Fpdf%2Ffact_sheet.pdf&usg=AOvVaw2uKiahyDGRkPZTiwzSX9ZT
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjQ54n3suzuAhVp8OAKHQi6CjYQFjABegQIBBAC&url=https%3A%2F%2Fwww.un.org%2Fen%2Fecosoc%2Fintegration%2Fpdf%2Ffact_sheet.pdf&usg=AOvVaw2uKiahyDGRkPZTiwzSX9ZT
https://www.preventionweb.net/understanding-disaster-risk/risk-drivers/poorly-planned-urban-development
https://www.preventionweb.net/understanding-disaster-risk/risk-drivers/poorly-planned-urban-development
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patterns, including for food, and the generation and management of municipal 

waste. Sustainable and innovative urban planning and environmental 

management at the city level are very important. Urban environment planning 

and management needs to consider ecological processes and nature-based 

solutions for all city inhabitants. Environmentalists suggest that cities must be 

part of the solution to environmental and climate crises.19 

Gender inequality and how women face the climate crisis 

Experts suggest that gender inequality coupled with the climate crisis is 

one of the greatest challenges of our time. It poses threats to ways of life, 

livelihoods, health, safety and security for women and girls around the world. 

Gender also takes centre stage in the Sharm-El-Sheikh (Egypt, COP27, 

November 2022). The delegates in COP27 started discussions on how 

women face particular problems when it comes to the climate crisis. Research 

has shown that women and girls face increased violence in areas affected by 

climate-related disasters, and that they are disadvantaged when it comes to 

crucial issues such as land rights, and receiving investment and aid. Including 

women and girls is also vital to solving the problem. Mary Robinson, (former 

president of Ireland and twice a UN climate envoy), was instrumental in 

ensuring previous COPs included a ―gender plan‖ for the climate, has called 

the climate crisis ―a man-made problem with a feminist solution‖. 

 

Protecting valuable fresh water and hydrological resources 

Freshwater is an extremely rare resource on Earth and the most 

important resource to life. Also, fresh water plays a large role in sustaining 

communities, economies, agriculture and societies. In the 21st century with 

rising global population, all agree that never been so important to protect 

Earth‘s freshwater environments. This is acknowledged by the United Nations 

Sustainable Development Goals No 6: ―Ensure availability and sustainable 

management of water and sanitation for all‖.  

Safe drinking water is fundamental to healthy lives and valuable to 

prosperous communities. Every person needs 20 to 40 liters of freshwater per 

day for drinking, cooking, and sanitation. However, in recent decades fresh 

https://www.theguardian.com/environment/2020/jan/29/climate-breakdown-is-increasing-violence-against-women
https://www.theguardian.com/environment/2020/jan/29/climate-breakdown-is-increasing-violence-against-women
https://www.theguardian.com/environment/2018/jul/24/mary-robinson-launches-new-feminist-fight-against-climate-change
https://www.theguardian.com/environment/2018/jul/24/mary-robinson-launches-new-feminist-fight-against-climate-change
https://sdgs.un.org/goals
https://sdgs.un.org/goals
https://sdgs.un.org/goals
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water is becoming increasingly polluted and in short supply in many areas of 

Third World countries 

 

It is estimated that approximately 2 billion people globally do not have 

access to clean (unpolluted), safe drinking water. In many areas, people 

(especially women and girls) spend 3-6 hours each day to collect fresh water 

from distant water sources, although some of them are already polluted. 

Statistical evidence showed that 3.4 million people die each year from 

drinking contaminated water. At any given time, half of the world‘s hospital 

beds, especially in developing countries, are occupied by patients suffering 

from diseases associated with lack of access to clean water. 

Severe water scarcity is widespread in many parts of the developing 

countries, while water crises are one of the greatest risks to the global 

economy. And climate change will only make the situation worse since its 

impacts will ―most immediately and acutely be felt through water‖. The lack of 

fresh water and hydrological resources, affects more than 40% of the world 

population.  According to the World Economic Forum, agriculture accounts for 

more than 70% of the water used in the planet's most arid countries. The 

responsible use of hydrological resources will improve food and energy 

production, as well as protecting the biodiversity of our water ecosystems and 

helping us slow climate change. Today, more than 25% of cities globally are 

already facing water stresses for at least six months of the year.20 

One of the biggest threats to freshwater comes from an excessive 

inflow of nutrients, in particular nitrates (-NO3) and phosphates (PO₄³⁻). 

Nitrates and phosphates occur naturally in the environment and are essential 

for plant growth. Healthy freshwater ecosystems usually have small amounts 

of these nutrients which help to sustain aquatic plant life. However, human 

https://www.iberdrola.com/press-room/top-stories/water-sustainability-management
https://www.iberdrola.com/sustainability/environment/iberdrola-biodiversity
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activity on land can cause unnaturally high levels of nutrients to enter them. 

Nitrates and phosphates are commonly present in domestic and industrial 

waste and sewage, as well as in the fertilizers that wash off farmland and into 

Earth‘s water bodies (rivers, lakes, wetlands). In developing countries, 80% of 

all waste is discharged untreated in water bodies and in the seas, often 

because of lack of regulations and resources. 

 

Water is lifeblood to living species and valuable to ecosystems.   

Water is the lifeblood of our biological species of Earth. Freshwater 

ecosystems connect people with the resources they need to thrive. But when 

rivers, lakes and wetlands are degraded, their ability to provide reliable 

supplies of clean water is threatened. Scientists warned for some time that the 

planet‘s freshwater ecosystems are in crisis: Research found that populations 

of monitored freshwater species have fallen by 84% and nearly 1/3 of wetland 

ecosystems have been lost since 1970 due to human activities that degrade 

habitats and decrease water quality. Freshwater and terrestrial conservation 

need to go hand-in-hand to receive the full suite of benefits that nature can 

provide to humanity.  

Agriculture, industrial processes, untreated municipal and industrial 

waste and degraded lands are leading causes of pollution in freshwater and 

hydrological resources. Poor water quality threatens freshwater species, 

affects fisheries all the way to coasts, increases water treatment costs and 

poses excessive risks to human health. 

All people must understand that fresh water is a scarce commodity, 

and demand and waste must be reduced to a sustainable level. Water is a 

bond between human beings and nature. Since the beginning of time, fresh 

water (rivers, lakes, wetlands) has shaped extraordinary social institutions, 

and access to it has provoked many conflicts. Agriculture and every type of 

food production must reduce the use of fresh water with innovative 

technological means. Industry must conserve water and recycle waste water 

in most industrial processes.21 

Fresh Water scarcity on the global scale is of particular concern to the 

delegates of COP27 (Sharm el-Sheikh, COP27, Egypt, November 2022).  

Also, the Egyptian hosts are very worried for the future water problems, as the 

https://livingplanet.panda.org/en-US/freshwater
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Nile is still the backbone of the Egyptian economy, agriculture and culture. 

Some wonder how the resort city of Sharm el-Sheikh, where 45,000 delegates 

have gathered for the talks, will manage for water in the future. 

[https://www.theguardian.com/environment/2022/nov/14/water-scarcity-on-
agenda-as-cop27-climate-talks-enter-second-week]. 
 

 
Global warming increases frequency of extreme 
meteorological phenomena 
 

Global warming is causing increasingly frequent, intense and 

devastating droughts, hurricanes, tropical cyclones and heatwaves. Keeping 

temperatures stable, as has been championed in negotiations at the highest 

level, as well as improving our capacity to respond to climate emergencies, 

are the keys to minimizing the number of these catastrophes, adapting to 

them, and defending people, houses, villages and cities.  

For long time, scientists were keeping detailed records of extreme 

meteorological events and noticed a recent increased frequency. Scientists 

investigated the question why (?) climate change influenced an increase in 

the frequency of extreme meteorological events. The Intergovernmental Panel 

on Climate Change (IPCC) has no doubts as to the reason for this, and in its 

most recent report (2021), once again pointed its finger squarely at climate 

change. It also blamed humankind for the increase of greenhouse gas (GHG) 

emissions which, in turn, are partly responsible for the rise of temperatures 

worldwide.22 

Global warming and climate change is expected to increase the 

frequency of extreme weather phenomena. There are many types of extreme 

weather events, taking place every year in many parts of the world. The most 

frequent types of extreme weather events are: Heatwaves, Cold snaps, 

Tropical cyclones, Droughts. The consequences of extreme weather events 

are heatwaves that trigger wildfires, flooding low land areas, famine (food 

scarcity for lack of rain and dry water sources), climate migration (destruction 

of farmlands forces people to emigrate or causes  economic hardship to 

farmers and members of farming families. 

 

https://www.theguardian.com/environment/2022/nov/14/water-scarcity-on-agenda-as-cop27-climate-talks-enter-second-week
https://www.theguardian.com/environment/2022/nov/14/water-scarcity-on-agenda-as-cop27-climate-talks-enter-second-week
https://www.iberdrola.com/environment/international-agreements-on-climate-change
https://www.iberdrola.com/sustainability/against-climate-change
https://www.iberdrola.com/sustainability/against-climate-change
https://www.iberdrola.com/sustainability/against-climate-change
https://www.iberdrola.com/environment/greenhouse-effects-consequences-and-impacts
https://www.iberdrola.com/environment/increase-average-temperature-on-earth
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Figure 12. Rising global average temperature is associated with widespread 
changes in weather patterns. Scientific studies indicate that extreme weather 
events such as heat waves, large storms, tropical cyclones and droughts are 
likely to become more frequent and cause widespread damage. 
 

According to Oxfam (NGO, England), more than 20 million people per 

year are forced to abandon their homes as a consequence of the effects of 

climate change, which include extreme weather phenomena. In the majority of 

cases, these consequences are severe losses of human life and economic 

ruin (damage to crops, loss of domestic animals). According to the 2021 

Climate Risk Index prepared by the Germanwatch organization, 8 of the 10 

countries (80%) most affected by these phenomena have low-income 

economies. With that in mind, the United Nations Environment Programme 

(UNEP) estimates that, by 2030, adapting to climate change and tackling the 

damages it will cause extreme high cost to developing countries between 140 

and 300 billion dollars ($US) a year. What's more, these events also affect 

ecosystem biodiversity and putting numerous species under threat. Extreme 

events are occurrences of unusually severe weather or climate conditions that 

can cause devastating impacts on communities and agricultural and natural 

ecosystems. Weather-related extreme events are often short-lived and 

include heat waves, freezes, heavy downpours, tornadoes, tropical cyclones 

and floods.23, 24 

https://www.iberdrola.com/environment/climate-change-mitigation-and-adaptation
https://www.iberdrola.com/sustainability/environment/iberdrola-biodiversity


 

44 
 

Executive Summary IPCC (selected parts of the text). ― It is an established 

fact that human-induced greenhouse gas emissions have led to an increased 

frequency and/or intensity of some weather and climate extremes since pre-

industrial time, in particular for temperature extremes. Evidence of observed 

changes in extremes and their attribution to human influence (including 

greenhouse gas and aerosol emissions and land use changes) has 

strengthened since AR5 (Fifth Assessment Report), in particular for extreme 

precipitation, droughts, tropical cyclones and compound extremes (including 

dry/hot events and fire weather). Some recent hot extreme events would have 

been extremely unlikely to occur without human influence on the climate 

system. Regional changes in the intensity and frequency of climate extremes 

generally scale with global warming. New evidence strengthens the 

conclusion from the IPCC Special Report on Global Warming of 1.5°C 

(SR1.5) that even relatively small incremental increases in global warming 

(+0.5°C) cause statistically significant changes in extremes on the global 

scale and for large regions (high confidence). In particular, this is the case for 

temperature extremes (very likely), the intensification of heavy precipitation 

(high confidence) including that associated with tropical cyclones (medium 

confidence), and the worsening of droughts in some regions (high 

confidence). The occurrence of extreme events unprecedented in the 

observed record will rise with increasing global warming, even at 1.5°C of 

global warming. Projected percentage changes in frequency are higher for the 

rarer extreme events (high confidence)”. 

 

Overpopulation as one of the drivers to climate crisis 
 

The human population has experienced a period of unprecedented growth, 

more than tripling in size since 1950. On 15 November 2022, the world's 

population passed the 8 billion people mark. The world‘s population increases 

by more than 80 million people every year. The United Nations projects that 

without further action to address population growth, there will be 2 billion more 

people by 2050, and 3,5 billion more by 2100 (estimates taking into account 

the present rate of annual increase). 

https://www.populationmatters.org/the-issue/population/
https://www.populationmatters.org/the-issue/population/
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Global population and climate change are inextricably linked...Scientists 

argued that there are multiple drivers of the climate crisis, amongst which 

overpopulation is only one. They argue that overwhelmingly, emissions are 

produced by people in the richest developed countries. Industrial development 

and consumption patterns in the rich countries are primarily responsible for 

the increased greenhouse gas emissions and the rising surface temperature. 

[Population Matters. Climate Change, https://populationmatters.org/climate-

change/]. 

According to the UN population fund (UNFPA), 257 million women have 

an unmet need for proper contraception, half of all global pregnancies are 

unplanned, and nearly a quarter of all women do not have enough agency to 

refuse sex. Also, population growth, even in low-income countries, is 

responsible for increasing food and energy consumption, that tend to increase 

emissions of CO2. Global rapid population growth is expected to worsens the 

impacts of climate change by straining resources and exposing more people 

to climate-related risks, especially in low-resource regions. 

 

Source: Global Carbon Atlas,  

Figure 13. Rich countries, like USA, UK, etc. have much higher CO2 
emissions per person. The world‘s most populous nations, India and China 
(with 1,42 billion and 1,39 billion population, 2021), are among the top 
contributors to climate change overall, despite lower impacts from each 
individual than in wealthier countries. While population growth in India and 
China is now relatively low, people born today in countries whose populations 
are still expanding rapidly will have a climate impact for generations to come. 

 

https://populationmatters.org/climate-change/
https://populationmatters.org/climate-change/
https://www.unfpa.org/press/nearly-half-all-pregnancies-are-unintended-global-crisis-says-new-unfpa-report
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The rapid growth of the world‘s population was the result of gradual 

increase in average human longevity (improvements in public health, nutrition, 

personal hygiene and medicine), and the persistence of high levels of fertility in 

developing countries (especially Africa and Asia).  

Population growth, climate change and higher emissions 

Research examining the effects of different population projections on 

future economic growth and energy use shows that slowing population growth 

can significantly reduce future greenhouse gas emissions. Incorporating 

various population projections into climate models shows that higher 

population growth results in higher emissions.25  

One scientific study found that if the global population were to peak in 

mid-century (2050) and then shrink to 7.1 billion by 2100, carbon emissions 

could be as much as 41% lower than if the population continued to grow to 15 

billion. This means that slowing population growth through rights-based 

innovations in reproductive health could contribute over a quarter of the 

emissions reductions needed by 2050 to avoid the most dangerous effects of 

climate change..Even in scenarios of low population growth, however, carbon-

intensive economic growth and technological choices can result in high 

emissions. Nevertheless, a growing body of research indicates that slowing 

global population growth through rights-based measures, such as by 

increasing access to voluntary family planning services, can play a key role in 

mitigating climate change. 

Despite contributing very little to overall emissions, people living in 

some of the world‘s most impoverished regions are in position to bear the 

brunt of climate change‘s most disastrous impacts. High rates of poverty and 

social inequality leave many low-income populations vulnerable to the 

weather extremes, water stresses, and food production challenges associated 

with a warming climate. This vulnerability can be affected by factors like 

urbanization, geography, land use, infrastructure, and access to capital. 

Adding both climate change impacts and rapid population growth to regions 

already dealing with poverty and gender inequalities presents a humanitarian 

problem that will only continue to worsen if left unaddressed. Rapid population 

growth poses challenges for the environment and for economic development. 
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Population pressures undermine food security, poverty alleviation, natural 

resource conservation, and human health. High fertility rates result from high 

levels of unplanned pregnancies and a significant unmet need for family 

planning services. In low-income regions alone, 214 million women want to 

avoid pregnancy but are not using any form of modern contraception. 

 

References for population and climate change 

1. IPCC, Summary for Policymakers. In: Global Warming of 1.5°C. An IPCC 
Special Report on the impacts of global warming of 1.5°C above pre-industrial 
levels and related global greenhouse gas emission pathways, in the context of 
strengthening the global response to the threat of climate change, sustainable 
development, and efforts to eradicate poverty, V. Masson-Delmotte, P. Zhai, 
H.-O. Pörtner, D. Roberts, et al., Editor. 2018: www.ipcc.ch/sr15/chapter/spm. 

2. United Nations. World Population Prospects 2019. New York, UN 2019; 
Available from: https://population.un.org/wpp. 

3. Population Action International. Why population matters to climate change. 
2011; https://pai.org/wp-content/uploads/2012/02/PAI-1293-Climate-
Change_compressed.pdf. 

4. Guzmán, JM., et al., Population dynamics and climate change. 2009, 
[https://www.unfpa.org/sites/default/files/resource-pdf/pop_dynamics_ 
climate_change_0.pdf ]. 

5. United Nations. Paris Agreement. 2015; Available from: 
https://unfccc.int/files/essential_background/convention/application/pdf/english_
paris_agreement.pdf. 

6. Population Matters. Climate change. 2018; Available from: 
https://populationmatters.org/the-facts/climate-change. 

7. Ritchie H, Roser M. CO₂ and greenhouse gas emissions. Our World in Data 
2019; Available from: https://ourworldindata.org/co2-and-other-greenhouse-gas-
emissions. 

8. Satterthwaite D., The implications of population growth and urbanization for 
climate change. Environment and Urbanization. 21(2): 545-567, 2019. 

9. International Planned Parenthood Federation (IPPF) and Population and 
Sustainability Network, Climate change: Time to “think family planning”. 2016. 

10. O‘Neill BC, et al., Demographic change and carbon dioxide emissions. The 
Lancet  380(9837): 157-164, 2012. 

11. Bongaarts, J, Sitruk-Ware R., Climate change and contraception. BMJ Sexual & 
Reproductive Health  45(4): 233-235, 2019. 

12. Stephenson J, Newman K, Mayhew S. Population dynamics and climate 
change: What are the links? Journal of Public Health. 32(2): 150-156, 2010. . 

13. Islam N, Winkel J. Climate change and social inequality. DESA Working Paper 
No. 152, 2017. 

14. Jiang L, Hardee K. How do recent population trends matter to climate change? 
Population Research and Policy Review 30(2): 287-312, 2011. . 

 
 
 

https://www.unfpa.org/sites/default/files/resource-pdf/pop_dynamics_


 

48 
 

Overpopulation, climate change, extreme weather events and 
migration 
 

Overpopulation and extreme weather events caused by climate change 

have fueled migration across country and continent boundaries. International 

migration is a complex phenomenon encompassing economic, social and 

security in underdeveloped countries facing poverty, high unemployment, lack 

of housing, farming land (after droughts) and infrastructure (transport, 

hospitals, schools, social facilities, etc). 

In 1990, the IPCC noted that the greatest single impact of climate 

change could be on human migration. In the last decades millions of people 

were displaced by shoreline erosion, coastal flooding and agricultural 

disruption (droughts, desertification). Since then various environmental 

analysts project that flows of climate migrants (called ‗climate refugees‘) are 

going to increase globally with prediction of 200 million forced climate 

migrants by 2050. 

 

Figure 14.  In 2021, over 123,000 refugees and migrants arrived in Europe, 
29% more than in 2020. The vast majority arrived via sea crossings and most 
arrived in Italy. .According to the United Nations more people than ever before 
live in a country other than the one in which they were born. The number of 
migrants reached 258 million (2017). Those who are migrants out of necessity 
is around 68 million.- including over 25 million genuine refugees, 3 million 
asylum seekers and over 40 million internally displaced persons. 
 

Studies showed also that people living in poorer countries desire higher 

standards of living (poverty, unemployment) and access to opportunities for 

themselves and their children. Additionally, globalization continues to connect 

billions of people daily and highly functional transport systems provide 

https://data2.unhcr.org/en/documents/details/90631
https://data2.unhcr.org/en/documents/details/90906
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incentives for people to move across borders in search of solutions for 

themselves and their families.26 

The UN Refugee Agency estimated that 89.3 million people worldwide 

were forcibly displaced at the end of 2021 as a result of persecution, conflict, 

violence (civil wars, military conflicts among countries), human rights 

violations, climate change or events seriously disturbing public order. Among 

them are nearly 27.1 million refugees, around 50% of whom are under the 

age of 18. There are also millions of stateless people, who have been denied 

a nationality and lack access to basic rights such as education, health care, 

employment and freedom of movement.27 The number of migrants reached 

258 million. Those who are migrants out of necessity is around 68 million.- 

including over 25 million genuine refugees, 3 million asylum seekers and over 

40 million internally displaced persons.27 

There are different categories of migration. Some people move in 

search of labour or economic opportunities. Others move to escape conflict, 

persecution, terrorism, human rights violations and extreme weather events. 

Others move in response to the adverse effects of climate change, natural 

disasters, or other environmental factors. Whether in search of a better life or 

forced to move due to increasingly stressed systems in their home countries, 

population growth in fueling migration. The world‘s migrant populations tend to 

come from a relatively small number of countries. In 2019, 65% of all 

international migrants were living in just 20 countries. The largest number of 

international migrants (51 million) resided in the USA (about 19%) of the 

world‘s total. Germany and Saudi Arabia hosted the second and third largest 

numbers of migrants worldwide (around 13 million each), followed by the 

Russian Federation (12 million) and the United Kingdom (10 million). Turkey 

has the largest number of refugees hosting approximately 3.1 million, followed 

by the State of Palestine (2.2 million), Lebanon (1.6) and Pakistan (1.4 

million), Germany (1.3 million) and Uganda (1.2 million) also hosted more 

than one million refugees and asylum seekers.27 

The annual UN Global Trends refugees report accounts for worldwide 

numbers of refugees, asylum seekers, internally displaced, and stateless 

people. changed over the past year. More than 2/3 of refugees came from just 



 

50 
 

5 countries: Syria (6.8 million), Venezuela (4.6 million), Afghanistan (2.7 

million), South Sudan (2.4 million), and Myanmar (1.2 million).  

[UNHCR: 100 Million Now Displaced, 27 Million Refugees Worldwide, 
16.6.2022,   https://www.hias.org/ blog/unhcr-100-million-now-displaced-27-
million-refugees-worldwide?].  

 
Global waste management and climate change 
 

It is estimated that world generates 2.01 billion tones of municipal solid 

waste annually (2021), this is expected to increase by roughly 70% to 3.4 

billion metric tons by 2050. Of which 33% percent of this waste is not 

managed in an environmentally safe manner. Worldwide, waste generated 

per person per day averages 0.74 kilogram but ranges widely, from 0.11 to 

4.54 kilograms. 

The world produces massive amounts of solid and liquid waste as a by-

product of global resource-intensive societies with consumer-based economic 

lifestyle. Waste is part of the present economic activity in the majority of the 

developed and developing countries. Solid waste is the most visible and 

pernicious by-product of industrial and urban economic activities. Greenhouse 

gas emissions, water pollution and other toxic waste or hazardous chemicals 

are similar by-products to modern and industrial lifestyles. 

 

 

 
Figure 15. Global waste composition (percent). Food and green waste 44%, 
Paper and cardboard 17%, Other 14%, Plastic 12%, Wood 5%, Glass 5%, 
Metal 4%, rubber and leather 2%. [ https://datatopics.worldbank.org/what-a-
waste/trends_in_solid_waste_management.html   ]. 
 

https://www.hias.org/%20blog/unhcr-100-million-now-displaced-27-million-refugees-worldwide
https://www.hias.org/%20blog/unhcr-100-million-now-displaced-27-million-refugees-worldwide
https://datatopics.worldbank.org/what-a-waste/trends_in_solid_waste_management.html
https://datatopics.worldbank.org/what-a-waste/trends_in_solid_waste_management.html
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Figure 16. Global treatment and disposal of waste (percent). Open dump 
33%, Landfill (unspecified) 25%, Recycling 13.5%, Incineration 11.1%, 
Sanitary landfill 7.7%, Controlled landfill 3.7%. [World Bank, 
https://datatopics.worldbank.org/what-a-waste/trends_in_solid_waste_ 
management.html   ]. 
 

The world produces massive amounts of solid and liquid waste as a by-

product of global resource-intensive societies with consumer-based economic 

lifestyle. Waste is part of the present economic activity in the majority of the 

developed and developing countries. Solid waste is the most visible and 

pernicious by-product of industrial and urban economic activities. Greenhouse 

gas emissions, water pollution and other toxic waste or hazardous chemicals 

are similar by-products to modern and industrial lifestyles. 

Considering in terms of population, the USA generates the most waste 

per person. Although is makes up around 5% of the world's population (334 

million) produces 12% of the global solid waste annually. USA also takes the 

title of the biggest producer of food waste in the world.  India and China, with 

almost 3 billion combined population and the rapid pace of urbanization and 

industrial development, are at present the countries that produce massive 

amounts of waste. China as the most populous country (1.4 billion) in the 

world, accounted for over 15% percent of the global municipal solid waste 

volume with 18% of global population, which is the biggest share in the world.. 

Urban India (~400 million live in cities) produces (2021) about 42.0 million 

tons of municipal solid waste annually, much lower compared with its total 

population (55% of the India‘s population is engaged in agriculture).28 

https://datatopics.worldbank.org/what-a-waste/trends_in_solid_waste_%20management.html
https://datatopics.worldbank.org/what-a-waste/trends_in_solid_waste_%20management.html
https://www.statista.com/statistics/1026652/population-share-msw-generation-by-select-country/
https://www.statista.com/statistics/1026652/population-share-msw-generation-by-select-country/
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Waste composition differs across income levels, reflecting varied 

patterns of consumption. High-income countries generate relatively less food 

and green waste, at 32% of total waste, and generate more dry waste that 

could be recycled, including plastic, paper, cardboard, metal, and glass, which 

account for 51% of waste. Middle- and low-income countries generate 53% 

and 57% food and green waste, respectively, with the fraction of organic 

waste increasing as economic development levels decrease. In low-income 

countries, materials that could be recycled account for only 20% of the waste 

stream. All regions generate about 50% or more organic waste, on average, 

except for Europe and Central Asia and North America, which generate higher 

portions of dry waste.29 

Scientific studies found that solid waste contributes directly to 

greenhouse gas emissions (GHG) through the generation of methane (CH4) 

from the anaerobic decay of waste in landfills, and the emission of nitrous 

oxide (N2O5) from solid waste combustion facilities.  Based on the volume of 

global waste generated, its composition, and how it is managed, it is 

estimated that 1.6 billion tonnes of CO2 equivalent greenhouse gas emissions 

were generated from solid waste treatment and disposal in 2016, or 5% of 

global emissions. These emissions are driven primarily by disposing of waste 

in open dumps and landfills without landfill gas collection systems. Food 

waste accounts for nearly 50% of emissions. Solid waste–related emissions 

are anticipated to increase to 2.38 billion tonnes of CO2-equivalent per year 

by 2050 if no improvements are made in the sector. In most countries, solid 

waste management operations are typically a local responsibility, and nearly 

70% of countries have established institutions with responsibility for policy 

development and regulatory oversight in the waste sector. About 2/3 of 

countries have created targeted legislation and regulations for managing and 

recycling solid waste to minimize environmental pollution.  

Owing to globalization, the developing countries are swiftly adopting 

the lifestyle of developed countries leading to considerable quantities of 

municipal solid waste generation. In terms of the current per capita output of 

municipal solid waste, the top ten nations are the USA, Canada, Australia, 

Italy, Spain, the Netherlands, Germany, South Africa, France and the UK. 

Furthermore, it is projected that most of these countries would still be 
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dominant concerning their per capita output of municipal solid waste. This can 

be explained in terms of the consumption behaviour of the city dwellers in 

these countries. The urban population produces more municipal solid waste 

than rural communities because of the difference in food habits, resource 

consumption patterns, lifestyle and living standards.
30 

 

Special environmental case. Indoor/outdoor air pollution by 
ambient particulate matter (PM) and adverse health effects.  
 

Air pollution in big cities from means of transport (motorcars, trains, 

marine vessels, etc), the accelerated urban development and modernization 

worsened ambient air pollution. Especially, air pollution by particulate matter 

(PM) from diesel cars, industrial emissions and house/office heating 

(electricity production), has increased airborne particles from burning petrol, 

natural gas and coal. The result is increased adverse impact on human health 

(particularly respiratory system) and increased morbidity and premature 

deaths. This situation has become a main research topic in the last decades 

with large number of epidemiological and clinical studies. Studies observed 

that burning wood, coal and biomass for heat or cooking produces large 

amounts of fine black soot.  

  

Figure 17. Wood or coal when burned produces black particle soot which is 
composed of fine and superfine soot particles, which are highly toxic and can 
initiate carcinogenic mechanisms in biological systems. 

 

Burning wood logs and coal produce a gorgeous fire, with the aroma and 

long flames, combined with the high heat output of solid fuel. This was the 

most common type of heating in the past. Fine and superfine Particular Matter 

(PM) are composed of very small size black particles that people breath in 

indoor environment and in urban areas (diesel engine exhaust). Tiny black 
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particles can penetrate the lower respiratory system, is trapped in the 

respiratory system and finally reaching alveoli.  

When people are breathing and are exposed to black soot particles 

having an aerodynamic diameter of greater than 10 µm are deposited in the 

nasopharyngeal region (upper airway passages - nose, nasal cavity and 

throat) largely by impaction. Smaller aerodynamic particles (PM2.5, PM1, 

PM0.5) are deposited in the tracheobronchial and alveolar regions by 

sedimentation. At the end of each bronchiole there are tiny air sacs called 

alveoli, places where the exchange of oxygen and carbon dioxide actually 

happens during breathing air. Each person has hundreds of millions of alveoli 

in their lungs known as the bronchial tree. Exposed people to fine and 

superfine particulate matter (PM) showed increased risk of morbidity and 

mortality from many respiratory diseases, lung cancer, and other respiratory 

chronic diseases. 

Extensive scientific research and clinical studies found that breathing 

PM causes the production of reactive oxygen and nitrogen species in the lung 

cavities that initiate mechanisms of oxidative stress.  

 

 

Alveoli , Bronchiole 

Figure 17. One of the biggest health threats from particulate matter is from 
fine and ultra-fine particles. These microscopic particles can penetrate deep 
into the lungs and can cause a range of health problems, from burning eyes 
and a runny nose to aggravated chronic heart and lung diseases and cancer. 
Exposure to particle pollution is even linked to premature deaths. 
 

The mechanisms of PM-induced health effects are believed to involve 

oxidative inflammation with direct generation of reactive oxygen species 

(ROS) from the surface of particles, soluble compounds such as transition 

metals or organic compounds. ROS alter the function of mitochondria or 
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NADPH-oxidase, and initiate activation of inflammatory cells capable of 

generating again more ROS and RNS. Resulting oxidative DNA damage may 

be implicated in cancer risk and serve as marker for oxidative stress relevant 

for other ailments caused by particulate air pollution.31 

These mechanisms increase the production of mediators of pulmonary 

inflammation and initiate or promote mechanisms of carcinogenesis. Also, it is 

known that human lungs are exposed daily to oxidants (ozone) generated 

either endogenously or exogenously (air pollutants, cigarette smoke, etc.). 

Cells in aerobic organisms are protected against oxidative damage by 

enzymatic and non-enzymatic antioxidant systems. Recent epidemiologic 

investigations have shown associations between increased incidence of 

respiratory diseases and lung cancer from exposure to respirable fibers and 

particulate matter (PM), at occupational or urban air polluting environments.  

Lung cancer increases substantially for tobacco smokers due to the 

synergistic effects in the generation of ROS, leading to oxidative stress and 

inflammation with high DNA damage potential. Physical and chemical 

characteristics of particles (size, transition metal content, speciation, stable 

free radicals, etc.) play an important role in oxidative stress. In turn, oxidative 

stress initiates the synthesis of mediators of pulmonary inflammation in lung 

epithelial cells and initiation of carcinogenic mechanisms. Inhalable quartz, 

metal powders, mineral asbestos fibers, ozone, soot from gasoline and diesel 

engines, tobacco smoke and PM from ambient air pollution (PM10 and PM2.5) 

are involved in various oxidative stress mechanisms. Pulmonary cancer 

initiation and promotion has been linked to a series of biochemical pathways 

of oxidative stress, DNA oxidative damage, macrophage stimulation, telomere 

shortening, modulation of gene expression and activation of transcription 

factors with important role in carcinogenesis.32-34 

Numerous epidemiological and clinical studies focused on exposure to 

inhalable airborne particulate matter (PM10, PM2.5) in indoor and outdoor 

(urban) environments. According to the Global Burden of Disease Study 

exposure to PM2.5 is the 5th leading risk factor for death worldwide There is 

overwhelming evidence from animal experimental models, cell culture 

experiments that exposure to diesel exhaust particles causes oxidative DNA 

damage. According to WHO, each year, 6-7 million people die due to air 
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pollution diseases: chronic obstructive pulmonary disease, lung cancer, and 

respiratory infections, including pneumonia, stroke, and heart disease (heart 

attack, arrhythmia, high blood pressure, congenital heart conditions).34,35  

  

Figure 18.. People in developing and Third world countries use a variety of 
heat sources to cook food and heat their houses, including gas, wood, and 
electricity. Each of these heat sources can create indoor air pollution during 
cooking. Natural gas and propane stoves release carbon monoxide (CO), 
formaldehyde (HCHO) and other harmful pollutants (black smoke, polycyclic 
aromatic hydrocarbons) into the air, which can be toxic to human respiratory 
system. Ventilation plays an important role in cleaning indoor air but in low 
income countries and in agricultural areas aeration indoor is very poor.  
 

PM indoor air pollution is caused by burning solid fuel sources – such as 

firewood, crop waste, and dung – for cooking and heating. The burning of 

such fuels, particularly in poor households, results in indoor air pollution in 

unventilated rooms that leads to respiratory diseases and premature deaths. 

The WHO calls indoor air pollution the world‘s largest single environmental 

health risk. It is estimated that 4% (approx. 2.4 million every year) of global 

premature deaths are attributable to indoor air pollution. Particularly for the 

poorest in the world who often do not have access to clean fuels for cooking 

with poor ventilation.  

Ambient air pollution in cities, a threat to respiratory health 
 

An extensive review paper used data from 419 studies conducted in 

cities of 51 countries. It calculated regional averages of sources of ambient 

particulate matter (PM). Based on the available information, globally 25% of 

urban ambient air pollution from PM2.5 is contributed by traffic, 15% by 

industrial activities, 20% by domestic fuel burning, 22% from unspecified 

https://ourworldindata.org/extreme-poverty
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sources of human origin, and 18% from natural dust and salt.  Vehicular traffic 

from diesel cars is the most important contributor to ambient PM in cities. 

Studies however suggest that traffic, industry, and biomass burning in low- 

and middle income countries as important contributors to fine particle in cities. 

 
 
Figure 19. Beijing capital of China and New Delhi, capital of India, have been 
making headlines in the last years for their record-breaking levels of ambient 
air pollution, especially particulate matter (PM). Yet these two cities are the 
epitome of clean compared to the following five locations, ranked the most air 
polluted cities in the world: The hub of Iran‘s oil production, city Ahwaz is 
marked by thick orange smog that often saturates the city. 
 

Ambient air pollution (outdoor) in cities was estimated by WHO to 

cause 4.2 million premature deaths worldwide in 2016. Some 91% of those 

premature deaths occurred in low- and middle-income countries, and the 

greatest number in the WHO South-East Asia and Western Pacific regions 

(Philippines, Cambodia, French Polynesia, etc).  WHO estimates that 58% of 

outdoor air pollution-related premature deaths were due to ischaemic heart 

disease and stroke, while 18% of deaths were due to chronic obstructive 

pulmonary disease and acute lower respiratory infections respectively, and 

6% of deaths were due to lung cancer. 

Also, according to WHO estimates indoor air pollution PM smoke can 

cause around 2.4 billion premature deaths worldwide. These are people who 

cook and heat their homes with biomass, kerosene fuels and coal in places 

with limited ventilation or none at all [WHO, https://www.who.int/news-

room/fact-sheets/detail/ambient-(outdoor)-air-quality-and-health]. 

 

 

https://www.sciencedirect.com/topics/earth-and-planetary-sciences/biomass-burning
https://www.who.int/news-room/fact-sheets/detail/ambient-(outdoor)-air-quality-and-health
https://www.who.int/news-room/fact-sheets/detail/ambient-(outdoor)-air-quality-and-health
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Conclusions 
 
 The UN Conference on Environment and Development (UNCED), 

(known as the 'Earth Summit'), was held in Rio de Janeiro, Brazil, in 1992. This 

global conference, held on the occasion of the 20th anniversary of the first 

Human Environment Conference in Stockholm (Sweden,) in 1972. This Earth 

Summit brought together political leaders, diplomats, scientists, representatives 

of the media and NGOs from 179 countries to focus on the impact of human 

socio-economic activities on the environment. 

 The report ―Our Common Future‖ laid the groundwork for the 1992 

Earth Summit, officially known as the UN Conference on Environment and 

Development, which led to the adoption of Agenda 21, a comprehensive 

blueprint for action to combat poverty and address the root causes of 

environmental degradation, including climate change, desertification, the loss 

of biodiversity, and the sound management of toxic chemicals and waste.  

 Agenda 21 acknowledges that poverty and environmental degradation 

are closely interrelated, and that ―while poverty results in certain kinds of 

environmental stress, the major cause of the continued deterioration of the 

global environment is the unsustainable pattern of consumption and 

production. 

[Gro Harlem Brundtland Oslo, 20 March 1987] 
 

Climate change is at present the biggest environmental problem that 

humanity will face over the next decade, but it isn't the only one. There are 

many other global, urgent and important environmental problems. There is the 

problems of fresh water shortages, global loss of biodiversity, overpopulation, 

hazardous waste management, overfishing in seas and oceans, 

https://www.un.org/en/conferences/environment/stockholm1972
https://www.un.org/en/conferences/environment/stockholm1972
https://www.un.org/en/conferences/environment/stockholm1972
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desertification, forest loss and a number of challenges for sustainable 

production of adequate food to feed the 8 billion world population.  

Worldwide pollution problems affect every part of the Earth and in 

particular low income countries. Loss of tropical forests, damage to water 

bodies (rivers, lakes, wetlands) and their ecosystems by toxic pollutants and 

waste are widespread. Over-exploitation of natural resources, massive 

extinction of species (biodiversity) due to habitat destruction and other well-

known causes worldwide are connected with environmental issues globally. 

The rapidly growing demographic structure (overpopulation) and globalisation 

are leading to a number of environmental issues because of the uncontrolled 

urbanisation, industrialisation, deforestation, desertification and loss of 

productive agriculture land. The global environmental health impact remains 

profoundly perturbing. Unsafe fresh and drinking water, poor sanitation and 

poor hygiene conditions cause adverse health effects and increased morbidity 

and mortality, especially in under five years old children. Scientists estimated 

that air pollution and global climate change accounts for nearly 10% of deaths 

and disease burden worldwide. Environmental experts agree that most 

environmental issues are urgent and challenging, we have to face them now, 

otherwise our planet will face several severe environmental crises in the next 

30 years. Meanwhile, current environmental problems will lead to extreme 

natural disasters (droughts, flooding, hurricanes), destruction of civil 

infrastructure and loss of life. Humanity must start preparing for all 

eventualities of disasters with urgent attention from the responsible 

authorities/nations to frame appropriate environmental laws to overcome 

these urgent and challenging issues by making people aware to use natural 

resources in sustainable manner. 

With the help of many surveys and with the support of data from 

systematic research, it has been found that more than 50% of people across 

the globe believe that abrupt climate change is the biggest global concern. It 

is seriously impacting the health of our planet Earth and is the reason behind 

so many other problems, such as droughts, more floods and many other 

extreme weather events. Although most people now are ready to change their 

lifestyle towards a more sustainable future to fix it and save the environment, 

there is excess waste and overconsumption of important natural resources. 
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Sustainable development, less energy consumption, recycling and 

decrease of every type of pollution are prominent targets. The last 50 years 

have been marked by numerous practical and technological advances on 

sustainable development and energy production by renewable energy 

sources. Greater progress has been observed in industrialised countries, but 

many developing countries have also realized the need to seek sustainability. 

The concept of sustainable development should ―meet the necessities of the 

present generation without harming the future generation's capacity to meet 

their own‖. In this context, the United Nations plays a key role because it is 

constantly working to assist countries to overcome current and future 

sustainability challenges. Through conferences, for example, it proposes 

agreements related to sustainable development at many levels and for the 

entire international community. These events, along with many others, 

represent the growth of international cooperation on sustainable development 

and help set actions to make the world a better place to live in. 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://www.sciencedirect.com/topics/earth-and-planetary-sciences/environmental-impact-assessment
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