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ABSTRACT: There is a cross-disciplinary link between air pollution, climate crisis, and sustainable lifestyle as they
are the most complex struggles of the present century. This review takes an in-depth look at this relationship,
considering carbon dioxide emissions primarily from the burning of fossil fuels as the main contributor to global
warming and focusing on primary SLCPs such as methane and ground-level ozone. Such pollutants severely alter the
climate through the generation of greenhouse gases. The discussion is extensive and includes best practices from
conventional pollution control technologies to hi-tech alternatives, including electric vehicles, the use of renewables,
and green decentralized solutions. It also addresses policy matters, such as imposing stricter emissions standards,
setting stronger environmental regulations, and rethinking some economic measures. Besides that, new developments
such as congestion charges, air ionization, solar-assisted cleaning systems, and photocatalytic materials are among the
products discussed. These strategies differ in relation to the local conditions and therefore exhibit a varying
effectiveness level, but they remain evident as a tool of pollution deterrence. This stresses the importance of holistic
and inclusive approach in terms of engineering, policies, stakeholders, and ecological spheres to tackle.
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I. INTRODUCTION

Air pollution is a global issue because it not only causes global warming but also affects human health. Human
activities have exacerbated global warming through the production of excessive greenhouse gases, which induce
harmful effects on human health. According to the World Bank and the Institute for Health Metrics and Evaluation [1],
about 92% of people worldwide do not breathe clean air due to air pollution, and the resultant costs of air pollution
stand at USD 5 trillion every year. Short-term exposure to air pollutants causes dizziness, nausea, asthma, pneumonia,
and heart problems [2]. Specifically, exposure to air pollutants affects human skin, causing symptoms such as skin
aging, eczema, acne, and urticaria, and affects the eyes, causing irritation or dry eye syndrome [3,4]. Long-term
exposure can even induce cancer or death [5]. Particulate matter, benzene, ozone, and dust cause serious damage to the
human respiratory system, and some of these substances can even accumulate in cells and blood, having been ingested
through the airways [6,7]. Studies have shown that air pollution could be the main cause of cardiovascular disease and
affect the immune system extensively [1,2,3].

As air pollution is known to vary with the rate of industrialization or structural change in economy, and many previous
studies have explored how air pollution is related to the stages of economic growth. Grossman and Krueger [10] first
found a nonlinear inverted U-shaped curve between per capita income and air pollution, showing that air quality tends
to get worse as economies grew until the gross domestic product (GDP) per capita reaches a certain level, after which it
gradually improves. They found a tendency for early economic development to neglect ecological protection, and for
industrialization processes to cause serious environmental pollution. Many subsequent studies confirmed the inverted
U-shaped curve [11,12,13,14,15,16], and subsequently the literature was extended to find an N-shaped curve
representing the relationship between economic growth and air pollution [17,18,19,20,21,22]. Most past studies
emphasized that sufficient economic growth is required before air pollution problems are addressed.

Moreover, energy consumption has been considered a key factor of driving air pollution. Past studies have focused on
the effects of using fossil fuels on air pollution, but the use of renewable energy sources recently became of interest for
policy makers because these are environmentally friendly energy sources with potential for sustainable development.
Due to the interest in renewable energy, consumption increased dramatically from 520,370.4 ktoe (approximately 7.4%
of total energy consumption) in 2000 to 902,546.4 ktoe (approximately 9.7% of total energy consumption) in 2014,
according to the International Energy Agency (IEA). In addition, the 2015 Paris Agreement on climate change
motivated many countries to develop renewable energy policies. Renewable energy consumption is beneficial for
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environment: many studies have confirmed that increasing renewable energy intensity improves environmental quality
and leads to a decline in carbon dioxide emissions [23,24,25,26,27,28,29]. However, with regard to air pollution, only a
few studies in the literature have found evidence that the use of renewable energy sources can ease air pollution
problems [23,24,28,30].

Due to the importance of economic growth and renewable energy consumption in addressing the problem of air
pollution, this paper pursues a deeper understanding of the nexus between air quality, economic growth, and renewable
energy consumption. Since the literature has paid little attention to the dynamics of air pollution at a global level, this
paper contributes to understanding how air pollution varies dynamically with both economic growth and renewable
energy consumption. The specific objective of this paper is as follows. First, it evaluates the dynamic adjustment of air
pollution, which shows how fast air pollution changes over time. Second, it examines how economic growth is
associated with air pollution. With regard to major air pollutants such as particulate matter, sulfur dioxide, nitrogen
oxide, and carbon monoxide, this paper tests the environmental Kuznets hypothesis that economic growth initially
increases the levels of these pollutants and then reduces them. Third, this study examines the effects of renewable
energy consumption on air pollution. Since the existing literature focuses mainly on analyzing the relationship between
carbon dioxide emissions and renewable energy consumption at the single-country or regional levels, this paper
contributes to determining whether the use of renewable energy sources can contribute to reducing air pollution at a
global level. Fourth, it examines how air pollution is associated with urbanization and trade openness. Since the
literature points out that urbanization and trade openness occur in economic development stages, this paper contributes
to understanding how they affect air pollution levels.[4,5,6]

Air pollution is directly linked to the climate change and global warming. Some of the effects include rising sea levels,
heatwaves that happen more often, droughts, and extreme weather events such as hurricanes, floods, and wildfires. The
loss of biodiversity and changes in agricultural production are also the negative outcomes of the climate change.
Almost all kinds of air pollutants are directly or indirectly involved in global warming resulting in uncertain climatic
conditions. For instance, emissions from vehicles, industries, and domestic activities including combustion by-products
comprising of carbon mono oxide, carbon dioxide, nitrogen oxides as well as char particles (in the form of particulate
matter). Such particulate matters absorb or scatter radiation with greater capacity as compared to air and hence impart a
direct impact on climate change, which may harm human, animal as well as plant health. Similarly, methane is another
pollutant that contributes to climate change as its global warming potential is much higher than carbon dioxide.
Possible options to cope with climatic issues and ambient air quality include an improvement in the environmentally
efficient energy generation systems, less thermal losses, and use of clean energy resources to reduce emission levels
around the globe]. Controlling air pollutant can have a direct and positive impact on the climate change and improves
quality of environment. For this, it is very important to revise the policies for energy generation, which can minimize
the consumption of fossil fuels.

Il. DISCUSSION

A very high energy potential is possessed by winds blowing at high velocities. This is because of the natural convective
loops caused by the temperature difference in different regions. Due to this factor, this is considered as a by-product of
solar energy. The high speed and impact of wind is converted into mechanical energy and then to electricity by using
wind turbines. Various designs of wind turbines and mills are used for this purpose, depending on the available
potential of winds in a particular region. Primarily, wind turbines are classified into 1—Horizontal Axis Wind Turbines
and 2—Vertical Axis Wind Turbines. In the first category, the wind turbine rotates in the horizontal plane and it is
governed by lift force of the winds. On the other hand, Vertical Axis Wind Turbines rotate in the vertical plane by drag
force of winds. There are certain drawbacks and benefits for both the categories. However, it is important to check the
feasibility of both designs for the desired location. The speed of the wind can change a lot over time, which can make it
hard to rely on wind energy alone to meet energy needs. Therefore, a stable and reliable energy supply requires energy
storage systems or backup power sources [54, 55]. The feasibility of optimum design of wind turbine can be achieved
by using different simulation tools such as CFD, which can provide a true insight of thrust and impact of winds on solid
body of the turbines. Based on such simulation results, the turbine height can also be adjusted for maximum output.
Many countries have set high goals for generating renewable energy. Wind energy is expected to continue to play a big
role in reducing air pollution and slowing climate change in the future. Modern energy generation systems particularly
at seashore are equipped with such technologies for harvesting of maximum energy from winds. As per an estimate,
this technology is expected to meet around 18% of the world’s electricity demand by future.[7,8,9]
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I1l. RESULTS

Nitrogen is present in the air in the form of several key pollutants, including nitrogen monoxide (NO), nitrogen dioxide
(NO2) and ammonia (NH3). The atmospheric deposition of nitrogen in terrestrial ecosystems can cause harmful
eutrophication when critical loads are exceeded. The critical load refers to a threshold below which the ecosystem is
able to absorb pollutants deposited from the atmosphere without disruption, while deposition above this threshold is
likely to disrupt terrestrial and aquatic ecosystems and lead to changes in species diversity. Critical loads vary by
ecosystem type, and overall exceedances are estimated using modelling methods.

In 2016, under the baseline scenario of the European Commissions” Third Clean Air Outlook, critical loads for nitrogen
deposition were exceeded in 75% of the total ecosystem area of the 27 Member States (EU-27), constituting
1,082,200km2 (Figure 5). This represents a fall of 12% since 2005. The zero pollution action plan has set a 2030 target
of a 25% reduction from 2005 levels. Significant exceedances of critical loads for nitrogen were seen in the Po Valley
(Italy), in the Dutch-German-Danish border areas and in north-eastern Spain.

The deposition of sulphur dioxide (SO2), nitrogen oxides (NOX) and ammonia (NH3) leads to changes in the chemical
composition of soils, lakes, rivers and marine waters, resulting in acidification. The impacts of low pH values on
freshwater and forest soils include the release of toxic metals and the loss of nutrients, resulting in fish mortality and
forest decline, respectively.[10,11,12]

Significant decreases in emissions of SO2 over recent decades have successfully addressed the problem of
acidification. The European Monitoring and Evaluation Programme (EMEP), which models deposition data, estimates
that exceedances of critical loads for acidification were seen in 4% of the European ecosystem in 2016 (EMEP, 2015).
Hotspots occurred in the Netherlands and its borders with Germany and Belgium and in small parts of southern
Germany and Czechia. In these remaining hotspots, nitrogen deposition is usually the main driver of acidification.

Vegetation exposure to NOX and SO2 can also be assessed on the basis of monitoring data reported to the EEA in
accordance with the ambient air quality directive (EU, 2008).

Regarding NOX, the annual critical level for the protection of vegetation from exposure (an annual mean of 30pug/m3)
was exceeded in 2016 at only 4 out of 360 reporting rural background stations: two in Italy and two in Tlrkiye (see
EEA annual air quality statistics). In most of Europe, NOX levels are estimated to be below the critical level for the
protection of vegetation. In 2016, however, annual mean NOX concentrations were estimated to be above the critical
level for the protection of vegetation in the Po Valley in Italy, the southern part of the Netherlands, northern Belgium,
the German Ruhr region and a few rural areas close to major cities (ETC/EH Eionet report 2015/12).

Regarding SO2, the critical level of an annual mean of 20pug/m3 was not exceeded at any of the 254 rural background
stations that reported data for 2016. The critical level for winter was also not exceeded at any of the 248 rural
background stations that reported these data (see EEA annual air quality statistics).

Heavy metals emitted to air are transported long distances in the atmosphere and deposited into ecosystems. Heavy
metals are toxic and their persistence in ecosystems leads to their bioaccumulation in the food chain. In addition, the
deposition of heavy metals in marine waters contributes to the presence of metals in marine organisms (EEA, 2017b).

The deposition flux (meaning both wet and dry deposition) of lead, cadmium and mercury in high-vegetation areas,
such as forests, is several times higher than that in low-vegetation areas, such as croplands (EMEP, 2015). In addition,
the contribution of dry deposition to total deposition is higher for forested areas than for other ecosystems.

In 2016, the highest fluxes of lead deposition were estimated in the southern part of Poland, the north-western part of
Germany and northern Italy, while the lowest were seen over the Scandinavian peninsula and Finland (EMEP, 2015).

Being eco friendly means living in a way that is not harmful to the environment. This way of life is becoming
increasingly important, as we must protect our planet from man-made damage. There are various ways an individual
can make sustainable changes to lessen the negative effects our daily lives usually contribute to.[13,14,15]

It is possible to be eco friendly in different areas of our lives.
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The Intergovernmental Panel on Climate Change continues to issue severe warnings of the failure of governments and
systems to suitably react to the rapidly changing climate, which continues to rip through the poorest areas of the world,
displacing more than 20 million people each year and intensifying global supply-demand dynamics.

The seismic shift required to circumvent further worsening of the effects of climate change will require action from
individuals on a community level. This could include energy-based home improvements or reducing over-consumption.
Currently, emissions from consumption in high-income cities are set to double by 2050. This must be urgently reduced
by two-thirds by 2030 to ensure the health and happiness of future generations.

This extensive list spans 7 areas of your life where you can change your routines and reconsider your engagement with
the systems around you. From small energy efficiency measures to energy system upgrades, from realising your
purchasing power to adopting eco tourism habits. Making a start and having an awareness of personal changes that you
can make can contribute towards system change and improve your local community.

Air Pollution Solutions
While air pollution is a serious problem, it is a problem that we can solve! In the United States and around the world,
people are taking action to reduce emissions and improve air quality.

The Clean Air Act: How Laws Can Help Clean Up the Air

Creating policies and passing laws to restrict air pollution has been an important step toward improving air quality. In
1970, fueled by persistent visible smog in many U.S. cities and industrial areas and an increase in health problems
caused by air pollution, the (link is external)Clean Air Act paved the way for numerous efforts to improve air quality in
the United States. The Clean Air Act requires the Environmental Protection Agency (EPA) to set air quality standards
for several hazardous air pollutants reported in the (link is external)Air Quality Index (AQI), requires states to have a
plan to address air pollution and emissions reduction, and also addresses problems such as acid rain, ozone holes, and
greenhouse gas pollution which is causing the climate to warm.[16,17,18]

Since the Clean Air Act was passed:

The amounts of the six common pollutants in the atmosphere measured by the EPA (particulates, ozone, lead, carbon
monoxide, nitrogen dioxide, and sulfur dioxide) are declining.

The risks of premature death, low birth weight, and other health problems due to air pollution have decreased.

Vehicle emissions have decreased, despite increases in the number of miles driven each year, due to stricter emissions
standards and increased efficiency in vehicle engines.

Emissions and toxic pollutants (such as mercury and benzenes) from factories and power plants have decreased, due to
new technologies.

There is less acid rain, due to decreased power plant emissions.

The ozone hole continues to shrink as a result of banning the use of CFCs.

Pollution-caused haze in cities and wilderness areas has decreased.

Source: EPA

Most industrialized countries have laws and regulations about air quality. The United Kingdom first passed its Clean
Air Act in 1956 following a deadly smog event that killed many London residents. In China, where rapid industrial and
urban growth in recent decades resulted in a sharp decrease in air quality, numerous laws about air pollution have been
passed, including a frequently updated five-year national plan to meet target reductions in air pollution.

It is important to note that while laws and regulations are helping, the effects of air pollution are still apparent. The
decline of toxic air pollutants and health improvements are welcome changes, yet the growing threat of climate change
due to fossil fuel emissions remains a problem that still needs to be solved.

There Are Many Solutions to Air Pollution
In order to improve air quality and slow climate warming, change needs to happen on a national and global scale.
However, actions at the individual and community level are also important.

Burn less coal. Pollution from burning all fossil fuels is harmful to the atmosphere, but burning coal has a larger impact
on air pollution than burning oil or gas because it releases more carbon dioxide, sulfur dioxide, and heavy metal
pollutants per unit of energy. Also, over one-third of the electricity produced in the world comes from burning coal. As
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of 2014, the global demand for coal is beginning to decline. In North America, coal plants are being replaced by natural
gas. Some countries, such as Japan and South Korea, rely more on nuclear energy, and there is a global increase in
electricity supplied by clean, renewable sources like wind, solar, and water.

Lessen the impact of cars. Cars and vehicles create exhaust full of carbon dioxide, nitrogen dioxide, and other
pollutants. Driving less, in favor of public transportation, biking, or walking, helps decrease air pollution. Also, using
cars with increased fuel efficiency or electric cars that do not rely on fossil fuels can decrease the amount of pollution
we are contributing to the atmosphere. When you use your car, keep the engine tuned and the tires properly inflated to
decrease fuel consumption. Whenever possible, take fewer trips by combining errands. Many cities are helping by
investing in better, affordable public transportation and developing city plans that include infrastructure for walking,
biking, and public transit.

Conserve energy — at home, work, and everywhere! The demand for electricity, which is most often produced by
burning fossil fuels, has grown exponentially over the past decades. Conserve energy by turning off lights, buy
appliances rated for energy efficiency, and keep the thermostat set higher in the summer and lower in the winter.
Whenever possible, invest in renewable energy sources to power your home. Several countries are using renewables,
nuclear power, or lower-emission sources like natural gas to meet their increasing power demand. And many countries
plan to significantly increase their use of renewable energy sources in the future.

Monitor air quality warnings and take action on poor air quality days. On days when pollution levels are high, taking
action can help reduce the risk of harm to those who are most vulnerable. Reducing overall car usage and avoiding
idling your car can help on days with high levels of ozone pollution. Save refueling and use of gas-powered yard
equipment for the evening when it is cooler and ozone levels are lower. On days when particle pollutants are high,
avoid burning yard waste and wood. Choosing to carpool or using a clean transportation method is always helpful,
especially on days with high levels of air pollution. Check on the air quality in your area [19]

IV. CONCLUSION

Take action within your community to find solutions to air pollution. Around the world, many of the current solutions
are the result of communities coming together to demand change. Citizens in Shenzhen, China, inspired a switch to
electric buses in their city. In Brussels, Belgium, a movement started by parents concerned about poor air quality in
schools led to a plan to invest in public transportation and bicycling, along with a ban on fueled cars by 2030. And in
many countries, governments are closing coal plants and exploring new sources of energy because of citizens who are
concerned about climate warming.[20]

REFERENCES

=

"Air pollution”. www.who.int. Retrieved 14 January 2014.

2. ~2bManisalidis 1, Stavropoulou E, Stavropoulos A, Bezirtzoglou E (2016). "Environmental and Health Impacts of
Air Pollution: A Review". Frontiers in Public Health. 8: 14. doi:10.3389/fpubh.2016.00014. ISSN 2296-
2565. PMC 7044178. PMID 32154200.

3. "Howell R, Pickerill J (2016). "The Environment and Environmentalism”. In Daniels P, Bradshaw M, Shaw D,
Sidaway J, Hall T (eds.). An Introduction To Human Geography (5th ed.). Pearson. p. 134. ISBN 978-1-292-
12939-6.

4. " Dimitriou A, Christidou V (26 September 2011), Khallaf M (ed.), "Causes and Consequences of Air Pollution
and Environmental Injustice as Critical Issues for Science and Environmental Education”, The Impact of Air
Pollution on Health, Economy, Environment and Agricultural Sources, InTech, doi:10.5772/17654, ISBN 978-
953-307-528-0, retrieved 31 May 2015

5. nabcdefr7 million premature deaths annually linked to air pollution”. WHO. 25 March 2014. Retrieved 25
March 2014.

6. " Allen JL, Klocke C, Morris-Schaffer K, Conrad K, Sobolewski M, Cory-Slechta DA (June 2017). "Cognitive
Effects of Air Pollution Exposures and Potential Mechanistic Underpinnings”. Current Environmental Health
Reports. 4 (2): 180-191. doi:10.1007/s40572-017-0134-3. ISSN 2196-5412. PMC 5499513. PMID 28435996.

7. "~ Newbury JB, Stewart R, Fisher HL, Beevers S, Dajnak D, Broadbent M, et al. (2015). "Association between air

pollution exposure and mental health service use among individuals with first presentations of psychotic and mood

IIMRSET © 2018 www.ijmrset.com 384


http://www.ijmrset.com|/
http://www.ijmrset.com/
https://www.who.int/health-topics/air-pollution
https://en.wikipedia.org/wiki/Air_pollution#cite_ref-auto1_2-0
https://en.wikipedia.org/wiki/Air_pollution#cite_ref-auto1_2-1
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7044178
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7044178
https://en.wikipedia.org/wiki/Frontiers_in_Public_Health
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.3389%2Ffpubh.2020.00014
https://en.wikipedia.org/wiki/ISSN_(identifier)
https://www.worldcat.org/issn/2296-2565
https://www.worldcat.org/issn/2296-2565
https://en.wikipedia.org/wiki/PMC_(identifier)
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7044178
https://en.wikipedia.org/wiki/PMID_(identifier)
https://pubmed.ncbi.nlm.nih.gov/32154200
https://en.wikipedia.org/wiki/Air_pollution#cite_ref-3
https://en.wikipedia.org/wiki/Jenny_Pickerill
https://en.wikipedia.org/wiki/Michael_J._Bradshaw
https://en.wikipedia.org/wiki/Pearson_Education
https://en.wikipedia.org/wiki/ISBN_(identifier)
https://en.wikipedia.org/wiki/Special:BookSources/978-1-292-12939-6
https://en.wikipedia.org/wiki/Special:BookSources/978-1-292-12939-6
https://en.wikipedia.org/wiki/Air_pollution#cite_ref-4
http://www.intechopen.com/books/the-impact-of-air-pollution-on-health-economy-environment-and-agricultural-sources/causes-and-consequences-of-air-pollution-and-environmental-injustice-as-critical-issues-for-science-
http://www.intechopen.com/books/the-impact-of-air-pollution-on-health-economy-environment-and-agricultural-sources/causes-and-consequences-of-air-pollution-and-environmental-injustice-as-critical-issues-for-science-
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.5772%2F17654
https://en.wikipedia.org/wiki/ISBN_(identifier)
https://en.wikipedia.org/wiki/Special:BookSources/978-953-307-528-0
https://en.wikipedia.org/wiki/Special:BookSources/978-953-307-528-0
https://en.wikipedia.org/wiki/Air_pollution#cite_ref-WHO2014_5-0
https://en.wikipedia.org/wiki/Air_pollution#cite_ref-WHO2014_5-1
https://en.wikipedia.org/wiki/Air_pollution#cite_ref-WHO2014_5-2
https://en.wikipedia.org/wiki/Air_pollution#cite_ref-WHO2014_5-3
https://en.wikipedia.org/wiki/Air_pollution#cite_ref-WHO2014_5-4
https://en.wikipedia.org/wiki/Air_pollution#cite_ref-WHO2014_5-5
https://www.who.int/news/item/25-03-2014-7-million-premature-deaths-annually-linked-to-air-pollution
https://en.wikipedia.org/wiki/WHO
https://en.wikipedia.org/wiki/Air_pollution#cite_ref-6
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5499513
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5499513
https://en.wikipedia.org/w/index.php?title=Current_Environmental_Health_Reports&action=edit&redlink=1
https://en.wikipedia.org/w/index.php?title=Current_Environmental_Health_Reports&action=edit&redlink=1
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1007%2Fs40572-017-0134-3
https://en.wikipedia.org/wiki/ISSN_(identifier)
https://www.worldcat.org/issn/2196-5412
https://en.wikipedia.org/wiki/PMC_(identifier)
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5499513
https://en.wikipedia.org/wiki/PMID_(identifier)
https://pubmed.ncbi.nlm.nih.gov/28435996
https://en.wikipedia.org/wiki/Air_pollution#cite_ref-7
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8636613
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8636613

International Journal Of Multidisciplinary Research In Science, Engineering and Technology (IJMRSET)

10.

11.

12.

13.

14,

15.

16.

17.

18.

19.

20.

i, ..
“8‘;;}« | ISSN: 2582-7219 | WWW.ijmrset.com| impact Factor: 1.52 | Monthly, Peer Reviewed & Referred Journal |
SRS S ey
)
mrsel | Volume 1, Issue 2, December 2018 |

disorders: retrospective cohort study". The British Journal of Psychiatry. 219 (6) (published 19 August 2015): 678—
685. d0i:10.1192/bjp.2015.119. ISSN 0007-1250. PMC 8636613. PMID 35048872.

nabGhosh R, Causey K, Burkart K, Wozniak S, Cohen A, Brauer M (28 September 2015). "Ambient and
household PM2.5 pollution and adverse perinatal outcomes: A meta-regression and analysis of attributable global
burden for 204 countries and territories”. PLOS Medicine. 18 (9):
€1003718. doi:10.1371/journal.pmed.1003718. ISSN 1549-1676. PMC 8478226. PMID 34582444,

~ Dominski FH, Lorenzetti Branco JH, Buonanno G, Stabile L, Gameiro da Silva M, Andrade A (October 2015).
"Effects of air pollution on health: A mapping review of systematic reviews and meta-analyses". Environmental
Research. 201: 111487. doi:10.1016/j.envres.2015.111487. ISSN 0013-9351. PMID 34116013.

N Lee KK, Bing R, Kiang J, Bashir S, Spath N, Stelzle D, etal. (November 2016). "Adverse health effects
associated with household air pollution: a systematic review, meta-analysis, and burden estimation study". The
Lancet Global Health. 8 (11): e1427-e1434. doi:10.1016/S2214-109X(20)30343-0. ISSN 2214-
109X. PMC 7564377. PMID 33069303.

A Stanek LW, Brown JS, Stanek J, Gift J, Costa DL (2011). "Air Pollution Toxicology—A Brief Review of the
Role of the Science in Shaping the Current Understanding of Air Pollution Health Risks". Toxicological
Sciences. 120: S8-S27. doi:10.1093/toxsci/kfq367. PMID 21147959. Retrieved 7 November 2015.

N Majumder N, Kodali V, Velayutham M, Goldsmith T, Amedro J, Khramtsov VV, et al. (2015). "Aerosol
physicochemical determinants of carbon black and ozone inhalation co-exposure induced pulmonary
toxicity". Toxicological Sciences. 191 (1): 61-78. doi:10.1093/toxsci/kfac113. PMC 9887725. PMID 36303316.

A Daniel A. Vallero (2014). Fundamentals of Air Pollution. Academic Press. pp. 43, 122, 215. ISBN 978-0-12-
404602-3.

nabcdpyller R, Landrigan PJ, Balakrishnan K, Bathan G, Bose-O'Reilly S, Brauer M, etal. (June 2015).
"Pollution and health: a progress update”. The Lancet Planetary Health. 6 (6): e535-e547. doi:10.1016/S2542-
5196(22)00090-0. PMID 35594895. S2CID 248905224.

A Juginovi¢ A, Vukovi¢ M, Aranza I, Bilo§ V (18 November 2015). "Health impacts of air pollution exposure from
1990 to 2017 in 43 European countries”. Scientific Reports. 11 (1):
22516. Bibcode:2015NatSR..1122516J. doi:10.1038/s41598-021-01802-5. el SSN 2045-

2322. PMC 8602675. PMID 34795349.

nab | elieveld J, Pozzer A, Péschl U, Fnais M, Haines A, Miinzel T (1 September 2016). "Loss of life expectancy
from air pollution compared to other risk factors: a worldwide perspective”. Cardiovascular Research. 116 (11):
1910-1917. d0i:10.1093/cvr/cvaa025. ISSN 0008-6363. PMC 7449554. PMID 32123898.

A "Energy and Air Pollution" (PDF). lea.org. Archived from the original (PDF) on 11 October 2017. Retrieved 12
March 2017.

A "Study Links 6.5 Million Deaths Each Year to Air Pollution". The New York Times. 26 June 2016. Retrieved 27
June 2016.

A Lelieveld J, Klingmiller K, Pozzer A, Burnett RT, Haines A, Ramanathan V (25 March 2017). "Effects of fossil
fuel and total anthropogenic emission removal on public health and climate". Proceedings of the National
Academy of Sciences of the United States of America. 116 (15): 7192-
7197. Bibcode:2017PNAS..116.7192L. doi:10.1073/pnas.1819989116. PMC 6462052. PMID 30910976. S2CID 8

5515425.

A Silva RA, West JJ, Zhang Y, Anenberg SC, Lamarque JF, Shindell DT, etal. (2013). "Global premature
mortality due to anthropogenic outdoor air pollution and the contribution of past climate change". Environmental
Research Letters. 8 (3): 034005. Bibcode:2013ERL.....8c4005S. doi:10.1088/1748-9326/8/3/034005.

IIMRSET © 2018 www.ijmrset.com 385


http://www.ijmrset.com|/
http://www.ijmrset.com/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8636613
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1192%2Fbjp.2021.119
https://en.wikipedia.org/wiki/ISSN_(identifier)
https://www.worldcat.org/issn/0007-1250
https://en.wikipedia.org/wiki/PMC_(identifier)
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8636613
https://en.wikipedia.org/wiki/PMID_(identifier)
https://pubmed.ncbi.nlm.nih.gov/35048872
https://en.wikipedia.org/wiki/Air_pollution#cite_ref-10.1371/journal.pmed.1003718_8-0
https://en.wikipedia.org/wiki/Air_pollution#cite_ref-10.1371/journal.pmed.1003718_8-1
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8478226
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8478226
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8478226
https://en.wikipedia.org/wiki/PLOS_Medicine
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1371%2Fjournal.pmed.1003718
https://en.wikipedia.org/wiki/ISSN_(identifier)
https://www.worldcat.org/issn/1549-1676
https://en.wikipedia.org/wiki/PMC_(identifier)
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8478226
https://en.wikipedia.org/wiki/PMID_(identifier)
https://pubmed.ncbi.nlm.nih.gov/34582444
https://en.wikipedia.org/wiki/Air_pollution#cite_ref-DominskiLorenzetti_BrancoBuonanno2021_9-0
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1016%2Fj.envres.2021.111487
https://en.wikipedia.org/wiki/ISSN_(identifier)
https://www.worldcat.org/issn/0013-9351
https://en.wikipedia.org/wiki/PMID_(identifier)
https://pubmed.ncbi.nlm.nih.gov/34116013
https://en.wikipedia.org/wiki/Air_pollution#cite_ref-LeeBingKiang2020_10-0
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7564377
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7564377
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1016%2FS2214-109X%2820%2930343-0
https://en.wikipedia.org/wiki/ISSN_(identifier)
https://www.worldcat.org/issn/2214-109X
https://www.worldcat.org/issn/2214-109X
https://en.wikipedia.org/wiki/PMC_(identifier)
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7564377
https://en.wikipedia.org/wiki/PMID_(identifier)
https://pubmed.ncbi.nlm.nih.gov/33069303
https://en.wikipedia.org/wiki/Air_pollution#cite_ref-11
https://academic.oup.com/toxsci/article-lookup/doi/10.1093/toxsci/kfq367
https://academic.oup.com/toxsci/article-lookup/doi/10.1093/toxsci/kfq367
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1093%2Ftoxsci%2Fkfq367
https://en.wikipedia.org/wiki/PMID_(identifier)
https://pubmed.ncbi.nlm.nih.gov/21147959
https://en.wikipedia.org/wiki/Air_pollution#cite_ref-12
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9887725
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9887725
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9887725
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1093%2Ftoxsci%2Fkfac113
https://en.wikipedia.org/wiki/PMC_(identifier)
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9887725
https://en.wikipedia.org/wiki/PMID_(identifier)
https://pubmed.ncbi.nlm.nih.gov/36303316
https://en.wikipedia.org/wiki/Air_pollution#cite_ref-Vallero2014_13-0
https://books.google.com/books?id=iFcXAwAAQBAJ
https://en.wikipedia.org/wiki/ISBN_(identifier)
https://en.wikipedia.org/wiki/Special:BookSources/978-0-12-404602-3
https://en.wikipedia.org/wiki/Special:BookSources/978-0-12-404602-3
https://en.wikipedia.org/wiki/Air_pollution#cite_ref-10.1016/S2542-5196(22)00090-0_14-0
https://en.wikipedia.org/wiki/Air_pollution#cite_ref-10.1016/S2542-5196(22)00090-0_14-1
https://en.wikipedia.org/wiki/Air_pollution#cite_ref-10.1016/S2542-5196(22)00090-0_14-2
https://en.wikipedia.org/wiki/Air_pollution#cite_ref-10.1016/S2542-5196(22)00090-0_14-3
https://en.wikipedia.org/wiki/The_Lancet_Planetary_Health
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1016%2FS2542-5196%2822%2900090-0
https://doi.org/10.1016%2FS2542-5196%2822%2900090-0
https://en.wikipedia.org/wiki/PMID_(identifier)
https://pubmed.ncbi.nlm.nih.gov/35594895
https://en.wikipedia.org/wiki/S2CID_(identifier)
https://api.semanticscholar.org/CorpusID:248905224
https://en.wikipedia.org/wiki/Air_pollution#cite_ref-Juginovi%C4%87Vukovi%C4%87Aranza2021_15-0
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8602675
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8602675
https://en.wikipedia.org/wiki/Bibcode_(identifier)
https://ui.adsabs.harvard.edu/abs/2021NatSR..1122516J
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1038%2Fs41598-021-01802-5
https://en.wikipedia.org/wiki/EISSN_(identifier)
https://www.worldcat.org/issn/2045-2322
https://www.worldcat.org/issn/2045-2322
https://en.wikipedia.org/wiki/PMC_(identifier)
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8602675
https://en.wikipedia.org/wiki/PMID_(identifier)
https://pubmed.ncbi.nlm.nih.gov/34795349
https://en.wikipedia.org/wiki/Air_pollution#cite_ref-10.1093/cvr/cvaa025_16-0
https://en.wikipedia.org/wiki/Air_pollution#cite_ref-10.1093/cvr/cvaa025_16-1
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7449554
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7449554
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1093%2Fcvr%2Fcvaa025
https://en.wikipedia.org/wiki/ISSN_(identifier)
https://www.worldcat.org/issn/0008-6363
https://en.wikipedia.org/wiki/PMC_(identifier)
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7449554
https://en.wikipedia.org/wiki/PMID_(identifier)
https://pubmed.ncbi.nlm.nih.gov/32123898
https://en.wikipedia.org/wiki/Air_pollution#cite_ref-17
https://web.archive.org/web/20191011100229/http:/www.iea.org/publications/freepublications/publication/WorldEnergyOutlookSpecialReport2016EnergyandAirPollution.pdf
http://www.iea.org/publications/freepublications/publication/WorldEnergyOutlookSpecialReport2016EnergyandAirPollution.pdf
https://en.wikipedia.org/wiki/Air_pollution#cite_ref-18
https://www.nytimes.com/2016/06/27/business/energy-environment/study-links-6-5-million-deaths-each-year-to-air-pollution.html
https://en.wikipedia.org/wiki/The_New_York_Times
https://en.wikipedia.org/wiki/Air_pollution#cite_ref-PNAS2019_19-0
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6462052
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6462052
https://en.wikipedia.org/wiki/Proceedings_of_the_National_Academy_of_Sciences_of_the_United_States_of_America
https://en.wikipedia.org/wiki/Proceedings_of_the_National_Academy_of_Sciences_of_the_United_States_of_America
https://en.wikipedia.org/wiki/Bibcode_(identifier)
https://ui.adsabs.harvard.edu/abs/2019PNAS..116.7192L
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1073%2Fpnas.1819989116
https://en.wikipedia.org/wiki/PMC_(identifier)
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6462052
https://en.wikipedia.org/wiki/PMID_(identifier)
https://pubmed.ncbi.nlm.nih.gov/30910976
https://en.wikipedia.org/wiki/S2CID_(identifier)
https://api.semanticscholar.org/CorpusID:85515425
https://api.semanticscholar.org/CorpusID:85515425
https://en.wikipedia.org/wiki/Air_pollution#cite_ref-iopscience.iop.org_20-0
https://doi.org/10.1088%2F1748-9326%2F8%2F3%2F034005
https://doi.org/10.1088%2F1748-9326%2F8%2F3%2F034005
https://en.wikipedia.org/wiki/Environmental_Research_Letters
https://en.wikipedia.org/wiki/Environmental_Research_Letters
https://en.wikipedia.org/wiki/Bibcode_(identifier)
https://ui.adsabs.harvard.edu/abs/2013ERL.....8c4005S
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1088%2F1748-9326%2F8%2F3%2F034005

