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Abstract
The effects of climate change effect almost every corner of the planet. One of the big issues that arose alongside and has been exacerbated by global warming is air bourn pollution. This article discusses the health effects of those most effected demographics as well as what groups of people are most at risk such as young children and the elderly as well as those who are most exposed to these pollutants. It also takes a deeper look at potential sources of pollution. And the different ways that the amount of pollution can be reduced such as government legislation and better habits.


Introduction
[bookmark: _Int_2omtgO5Q]One of the leading causes of climate change is not just affecting the globe's temperature but also the health of many of the planet's population. Air pollution is not a new problem. Communities have been dealing with this since the start of the industrial revolution when factories were first widespread. Air pollution typically contains greenhouse gasses such as carbon dioxide, Methane and ozone as well as particulate matter like sulfur dioxide and various nitrate oxides. It has been proven that these substances have negative effects on human health and increase the risk of hospitalization, especially in children and people with previous respiratory issues such as asthma. (American lung Association 2020) This is a big problem, especially in parts of the world where not much is being done to combat the growing problem of air pollution. In this paper, I aim to look at the social impacts of this common form of pollution and evaluate who is affected the most and what can be done to mitigate these effects. This will be done by evaluating other journal articles and analysing the results. Looking into the deeper problems of air pollution and looking into the communities that must deal with its effects as well as how these issues are being exacerbated by climate change.

Literature Review
[bookmark: _Int_2InalMif][bookmark: _Int_9rhc5FZ9][bookmark: _Int_WAPDzJmQ]There has been lots of research done on the effects of air pollution as it is a big problem that effects millions of people. One study on the cardiovascular effects of air pollution talks about the negative health effects. According to the study, exposure to air bourn pollution from places like diesel car exhausts increases chances of cardiovascular problems and can lead to arteriosclerosis. (Bourdrel et al., 2017) This is a disease that effects the arteries carrying blood away from the heart and makes them contract, limiting the amount of blood your heart can pump. This can lead to problems such as chest pain, shortness of breath and general pain in your arms and legs. (NHS, 2019) Most academic literature and scientific studies seem to agree with these findings that air pollution has negative effects on the health of populations that live nearby. Air pollution does not just effect the cardiovascular health of people. It also can effect other parts of human health such as people's immune response. According to a study on the effects air pollution has on the immune system, there is a link between high ambient air pollution and increases in illnesses like asthma. (Glencross et al., 2020). There is also a link between neurodevelopmental disorders and these pollutant particles. Pregnant mothers who are regularly exposed to these pollutants in the air are at a higher risk of their children developing neurological disorders such as different kinds of ASDs at an early age. (Costa et al., 2020) ASD is a term used to describe autism and many other similar neurodevelopmental conditions. These cases usually happen during a childs early development in the womb and there are multiple studies to back these claims up. There is discussion on how reliable these studies are as there are many factors that can effect the results but there is evidence that indicates a link. One study looked at 294,937 participants between 2001 and 20014 living near large California highways and how their children developed later in life. The results showed the risk of these children developing neurodevelopmental disorders increased with a stronger association with boys. (Rahman et al., 2022) One of these studies also shows a link between neurodegenerative disorders such as Alzheimer's and parkinsons disease (Costa et al., 2020) meaning that air pollution potentially can effect people of lots of different ages but mostly young children, elderly people and those with preexisting conditions. All the studies that have been looked at in this paper all agree that air pollution has negative effects on the population’s health. They all come to the same conclusion that the increased levels of particulates in the air such as sulfur dioxide and nitrate oxides increase the risk of many different illnesses from cardiovascular to respiratory to developmental disorders. These particulates are most commonly found in car exhaust from combustion engines as well as from factories and other large industry. 
When looking at the effects caused by air pollution it is also important to look at the cause and where it originates from. There are many different places that these harmful particulates come from. According to the UK government, in 2021 the UK produced about 80,000 tonnes of particulate matter of about 2.5 micrometers in diameter. (Department of environment, food and rural affairs, 2021) These are broken down into 5 main sources: industrial processes, domestic combustion, road transport, industrial combustion and other miscellaneous sources. One thing that these sources have in common is that they are most often associated with industrialisation. This is not just a UK problem but a global one. This could be a potential reason why some areas like Delhi and Kolkata in India have some of the worst air quality in the world (IQAir, 2022). Both have a rapidly increasing economy and a large increase in the amount of cars being driven in the cities.
Discussion
These air pollutants are often released alongside greenhouse gases like carbon dioxide, the leading cause of climate change. As more CO2 is released there is also a large amount of particulate matter being released meaning that as the greenhouse gases cause the planet to warm, more and more particulate is being released alongside it. The warming of the globe also can directly increase the amount of harmful particulates as well. As previously discussed, nitrate oxides are one of the particles released that cause air pollution. These can react with sunlight and volatile organic compounds to form ozone. (US EPA, 2015) This means that as the globe warms more of these compounds will form into ozone. This is very concerning as breathing these compounds has many negative health effects on the population. And can cause headaches, coughing, shortness of breath and even fluid in the lungs. (CDC, 2020) This in turn can mean that more nitrate oxides are released as people in poor health may not be able to get places themselves as easily. So instead of walking people may drive their cars, which in turn produces more and more nitrate oxides.
But who is effected the most by these increased levels of air pollution? As stated previously, young children, the elderly and people with preexisting health conditions are at an increased risk of developing illnesses like asthma, neurodevelopmental disorders like autism and neurodegenerative disorders like alzheimers. Other groups disproportionally exposed to these air pollutants are ethnic and racial minorities. One study found that in the USA these communities are often exposed to larger amounts of pollutants compared to the larger white population. The study claims that this could potentially be because of racial residential segregation. (Woo et al., 2019)
The worlds governments have some measures in place to help mitigate some of these problems. One big way to fight the problem of air pollution is for governments to create laws to help combat these issues. In 1998 the Aarhus convention was created. The goal of this legislation is to put the power in the hands of the general public to hold companies accountable for pollution they produce and to give people a means to get judicial justice when environmental laws are not followed. The convention has 3 main points.
· Information on sources of pollution should be accessible to everyone. No matter their age, gender, ethnicity or nationality.
· Citizens have the right to voice their concerns and have input on any projects that may effect them.
· People should have the right to seek judicial justice when environmental laws and other principles of the convention are not followed.
This allows people who would otherwise not have a voice to speak out about issues that will effect them and gives the power to create change back to the people. There are currently 48 countries that have signed the convention including most European countries. (InforMEA, n.d.)
Cities are also imposing regulation to reduce emissions produced by motor vehicles. One case study is New Yorks anti-idling laws put in place in 2009. With these laws in place drivers are not allowed to leave their cars idling for more than 3 minutes and the rules are even stricter around schools with only 1 minute of idling allowed. (Department of environmental conservation, n.d.) But how effective has this method of reducing air pollution been? In 2021 the New York government released data on the air quality between 2008 and 2021. In those 13 years they found a reduction in particulate matter of 2.5 micrometers by 40%. They also saw a reduction in nitric oxide levels by 58% and sulfur dioxide by 97%. (NYC Gov, 2021) The government also made other changes to the city such as requiring building owners to convert to cleaner heating oils so there are a lot of factors that helped to reduce the amount of air pollution, but this is some pretty good evidence that these changes work to reduce air pollution.
But what more can be done? Because cars have such a large effect on the amount of ambient air pollution then working to reduce their emissions is a good way to curb the amount of particulate matter released. One possible solution is to move away from traditional combustion engines and to move towards more eco-friendly options like fully electric cars. Because electric vehicles do not have combustion engines then they do not release harmful pollutants into the air directly. According to EV market statistics, at the end of 2016 only 0.4% of all new vehicles registered were eco-friendly electric cars. By 2023 this number had increased to 16.5%. (Edwards, 2024) This shows an increased interest in driving these eco-friendlier vehicles.
Conclusion
Since air pollution is so closely linked to climate change and is even exacerbated by global warming, it is a problem that needs to be resolved very soon. Because it is so closely linked to the release of greenhouse gases then reducing one would help to reduce the other as well as slowing the increased rate of ground level ozone production. After reviewing the overwhelming amount of evidence, it is clear that air bourn pollution has many negative health effects on the populations that live nearby. From the cardiovascular complications to the neurological damage, it can cause many negative health effects. Governments are already reducing the effects of this pollution by using legislation like the Aarhus convention to give a voice to people who are most effected and might not have had the power to do anything about it. While progress has been made, there is more that needs to be done. Moving towards other more eco-friendly options such as electric cars and limiting cars within cities will also have a big impact in reducing this problem. Collaborative global action and sustained commitments to fighting air pollution are essential to protect both human health and the global effects of climate change.

References
LeBoutiller, C. (2017). Chris LeBoutillier. [online] Pexels. Available at: https://www.pexels.com/photo/photography-of-factory-929385/ [Accessed 26 Jan. 2024].
American Lung Association (2020). Sulfur Dioxide. [online] www.lung.org. Available at: https://www.lung.org/clean-air/outdoors/what-makes-air-unhealthy/sulfur-dioxide [Accessed 26 Jan. 2024].
Bourdrel, T., Bind, M.-A., Béjot, Y., Morel, O. and Argacha, J.-F. (2017). Cardiovascular effects of air pollution. Archives of Cardiovascular Diseases, [online] 110(11), pp.634–642. doi:https://doi.org/10.1016/j.acvd.2017.05.003.
NHS (2019). Atherosclerosis (arteriosclerosis). [online] NHS. Available at: https://www.nhs.uk/conditions/atherosclerosis/ [Accessed 26 Jan. 2024].
Glencross, D.A., Ho, T.-R., Camiña, N., Hawrylowicz, C.M. and Pfeffer, P.E. (2020). Air pollution and its effects on the immune system. Free Radical Biology and Medicine, 151(0891-5849), pp.56–68. doi:https://doi.org/10.1016/j.freeradbiomed.2020.01.179.
CDC (2020). Ozone | NIOSH | CDC. [online] www.cdc.gov. Available at: https://www.cdc.gov/niosh/topics/ozone/default.html#:~:text=Ozone%20(O%E2%82%83)%20is%20a%20colorless [Accessed 26 Jan. 2024].
Costa, L.G., Cole, T.B., Dao, K., Chang, Y.-C., Coburn, J. and Garrick, J.M. (2020). Effects of air pollution on the nervous system and its possible role in neurodevelopmental and neurodegenerative disorders. Pharmacology & Therapeutics, [online] 210, p.107523. doi:https://doi.org/10.1016/j.pharmthera.2020.107523.
Department of environment, food and rural affairs (2021). Emissions of air pollutants in the UK – Particulate matter (PM10 and PM2.5). [online] GOV.UK. Available at: https://www.gov.uk/government/statistics/emissions-of-air-pollutants/emissions-of-air-pollutants-in-the-uk-particulate-matter-pm10-and-pm25 [Accessed 26 Jan. 2024].
Department of environmental conservation (n.d.). You’re The Key To Being Idle Free - NYDEC. [online] dec.ny.gov. Available at: https://dec.ny.gov/environmental-protection/air-controlling-motor-vehicle-pollution/youre-the-key-to-being-idle-free#:~:text=Idling%20Regulations [Accessed 26 Jan. 2024].
Edwards, J. (2024). How many EVs are there in the UK - EV market statistics 2023 - Zapmap. [online] www.zap-map.com. Available at: https://www.zap-map.com/ev-stats/ev-market#:~:text=At%20the%20end%20of%202016 [Accessed 26 Jan. 2024].
InforMEA (n.d.). Parties | InforMEA. [online] www.informea.org. Available at: https://www.informea.org/en/treaties/aarhus-convention/treaty-parties [Accessed 26 Jan. 2024].
IQAir (2022). World Air Quality Report. Switzerland: IQAir.
NYC Gov (2021). NYC Community Air Survey Annual Report. [online] Environment & Health Data Portal. Available at: https://a816-dohbesp.nyc.gov/IndicatorPublic/key-topics/airquality/nyccas/.
Rahman, M.M., Shu, Y.-H., Chow, T., Lurmann, F.W., Yu, X., Martinez, M.P., Carter, S.A., Eckel, S.P., Chen, J.-C., Chen, Z., Levitt, P., Schwartz, J., McConnell, R. and Xiang, A.H. (2022). Prenatal Exposure to Air Pollution and Autism Spectrum Disorder: Sensitive Windows of Exposure and Sex Differences. Environmental Health Perspectives, 130(1). doi:https://doi.org/10.1289/ehp9509.
US EPA (2015). Ground-level Ozone. [online] US EPA. Available at: https://www.epa.gov/ground-level-ozone-pollution/ground-level-ozone-basics#:~:text=air%20emission%20sources.- [Accessed 26 Jan. 2024].
Woo, B., Kravitz-Wirtz, N., Sass, V., Crowder, K., Teixeira, S. and Takeuchi, D.T. (2019). Residential Segregation and Racial/Ethnic Disparities in Ambient Air Pollution. Race and Social Problems, [online] 11(1), pp.60–67. doi:https://doi.org/10.1007/s12552-018-9254-0.

2
image1.jpg




image2.jpg
Prifysgol Cymru
Y Drindod Dewi Sant

University of Wales
Trinity Saint David




