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Abstract

The UNDP Europe and Central Asia region is one 
of the most carbon intensive areas of the world, 
with 88 percent of its primary energy supply 
coming from fossil fuels, which substantively 
contributes to air pollution. The main sources 
of air pollution come from the burning of fossil 
fuels in energy production and from household, 
transport, industrial and agricultural activities. 
The  direct impact of air pollution on human 
health is of growing concern today, although 
important steps have been made in the last three 
decades with natural gas displacing coal in the 
region. Furthermore, exposure to air pollution is 
a risk factor for many chronic diseases, such as 
chronic respiratory and cardiovascular illnesses. 
Recent studies suggest a link between long-
term exposure to air pollution and COVID-19 
morbidity and mortality as it can suppress an  
 

early immune response to the infection, or it 
can increase pre-existing conditions, such as 
the risk of stroke, diabetes and hypertension, 
among many other diseases. 

Improvements in air quality and the prevention 
of detrimental effects on health and 
ecosystems would therefore have economic 
and environmental benefits for the whole 
society. As a transboundary environmental 
issue solving the problem of air pollution 
requires multiple resources, partnerships and 
diverse capacities. This paper aims to provide 
a solid base for knowledge exchange and 
forthcoming discussions, including a regional 
overview with a set of multisectoral priority 
areas and interventions, for future programming 
and investment.

The UNDP Istanbul Regional Hub (IRH) serves the UNDP’s Europe and Central Asia 
region which covers the following countries and territory: Albania, Armenia, Azerbaijan, 
Belarus, Bosnia and Herzegovina, Georgia, Kazakhstan, Kosovo*, Kyrgyzstan, Moldova, 
Montenegro, North Macedonia, Serbia, Tajikistan, Turkey, Turkmenistan, Ukraine and 
Uzbekistan.

* References to Kosovo shall be understood to be in the context of Security Council resolution 1244 (1999).
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Background 
and Regional Analysis

Air pollution recognizes no geographic 
boundaries. While most air pollution problems 
are caused by local or regional sources, the 
atmospheric transport and dispersion of 
emissions and air pollutants from one country 
can be deposited in neighbouring countries, 
sometimes even thousands of kilometres 
away. Air pollution is therefore a transboundary 
environmental problem and requires multiple 
resources, partnerships and diverse capacities 
to leverage the best practices in place. Activities 
in sectors such as energy production and 
consumption, transportation, construction, 
health, waste management, industry and 
agriculture are responsible for releasing either 
primary or secondary air pollutants into the 
atmosphere.1 The burning and use of fossil fuels 
in particular is a major source of air pollutants, 
while contributing to climate change and adding 
to the greenhouse effect. 

The direct impact of air pollution on human 
health and ecosystems is of growing concern 
today. Overall, 6.7 million deaths were associated 

1 A primary pollutant is an air pollutant emitted directly from a source. Examples are particulates, carbon monoxide, nitrogen oxide, 
and sulfur oxide. A secondary pollutant is not directly emitted as such, but form when other pollutants (primary pollutants) react in the 
atmosphere. An example includes ozone which is formed when hydrocarbons and nitrogen oxides combine in the presence of sunlight.
2 Health Effects Institute and the Institute for Health Metrics and Evaluation’s Global Burden of Disease project, State of Global Air 2020 
Report. A special report on global exposure to air pollution and its health impacts, 2020, (Boston, Ma.: Health Effects Institute). See: https://www.
stateofglobalair.org/sites/default/files/documents/2020-10/soga-2020-report-10-26_0.pdf
3 United Nations Economic Commission for Europe (UNECE). Clean Air for Life. See: https://drupal-main-staging.unece.org/DAM/env/
lrtap/Publications/Clean-air-for-life_eng.pdf
4 WHO, “7 million premature deaths annually linked to air pollution”, 25 March 2014. See: https://www.who.int/mediacentre/news/releas-
es/2014/air-pollution/en/

with air pollution in 2019, ranking as the fourth 
leading risk factor for death and disability 
worldwide.2 Various studies have pointed out 
that air pollution may be a contributing factor 
to the coronavirus disease, although the 
quantitative contribution of air pollution to the 
disease is still very uncertain. Links between air 
pollution and serious health problems continue 
to be identified, such as asthma, cancer, 
pulmonary illnesses and heart disease. Recent 
research also reveals more links between 
air pollution and serious health problems, 
including diabetes, neurodevelopmental 
disorders, preterm birth and low birth weight, 
among others.3

The World Health Organization (WHO) reported 
that in 2012 around seven million people died—
one in eight of total global deaths—as a result of 
air pollution exposure. This finding confirms that 
air pollution represents the world’s largest single 
environmental health risk.4

https://www.stateofglobalair.org/sites/default/files/documents/2020-10/soga-2020-report-10-26_0.pdf
https://www.stateofglobalair.org/sites/default/files/documents/2020-10/soga-2020-report-10-26_0.pdf
https://drupal-main-staging.unece.org/DAM/env/lrtap/Publications/Clean-air-for-life_eng.pdf
https://drupal-main-staging.unece.org/DAM/env/lrtap/Publications/Clean-air-for-life_eng.pdf
https://www.who.int/mediacentre/news/releases/2014/air-pollution/en/
https://www.who.int/mediacentre/news/releases/2014/air-pollution/en/
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According to WHO estimates,5 worldwide ambient (outdoor) air pollution accounts for:

29 percent of all deaths and disease from lung cancer;

17 percent of all deaths and disease from acute lower respiratory infection;

24 percent of all deaths from stroke;

25 percent of all deaths and disease from ischemic heart disease;

43 percent of all deaths and disease from chronic obstructive pulmonary disease.

5 WHO, “Air Pollution Infographics”. See: https://www.who.int/airpollution/infographics/en/#:~:text=24%25%20of%20all%20stroke%20
deaths,deaths%20from%20stroke%20every%20year.
6 State of Global Air 2020 Report.
7 WHO, “Nine out of 10 people worldwide breathe polluted air, but more countries are taking action”, 2 May 2018. See: https://www.who.int/
news/item/02-05-2018-9-out-of-10-people-worldwide-breathe-polluted-air-but-more-countries-are-taking-action
8 WHO, “Economist cost of the health impact of air pollution in Europe”, WHO Regional Office for Europe, 2015. See: http://www.euro.who.
int/__data/assets/pdf_file/0004/276772/Economic-cost-health-impact-air-pollution-en.pdf
9 Kenessariyev, U. et al., “Human Health Cost of Air Pollution in Kazakhstan”, Journal of Environmental Protection, Vol. 4, No. 8, (August 
2013), p. 869.

According to the State of Global Air 2020 report6, 
today, more than 90 percent of the global 
population continues to live in areas where 
the PM2.5 concentration does not meet the 
WHO guidelines for healthy air. In parallel, WHO 
research confirms that nine out of ten persons 
breathe air containing high levels of pollutants.7

Years of potential life lost due to outdoor 
air pollution in the South Caucasus, Central 
Asia, Eastern Europe and Southeast Europe 
is 20 percent higher than in Western Europe.8 
In Kazakhstan, for example, the estimated 
mortality risk associated with air pollution is 
around 16,000 cases per year.9

Numerous scientific studies have linked 
particle pollution exposure to a variety of health 
problems. PM10 and PM2.5 include inhalable 
particles that are small enough to penetrate the 
respiratory system. The size of these particles  

is directly linked to their potential for causing 
health problems, and fine particles, such as 
PM2.5, pose the greatest health risk. Airborne 
particulate matter can originate from a variety 
of sources. Combustion from vehicle engines, 
various industrial processes, fires and coal 
burning represent the most common man-made 
sources, while sandstorms, agriculture and 
chemicals reacting in the atmosphere represent 
the most common natural resources. It is 
important to note that most particles emitted 
by anthropogenic sources are less than 2.5 
microns in diameter and include a larger variety 
of toxic elements than particles emitted by 
natural sources.

https://www.who.int/airpollution/infographics/en/#:~:text=24%25%20of%20all%20stroke%20deaths,deaths%
https://www.who.int/airpollution/infographics/en/#:~:text=24%25%20of%20all%20stroke%20deaths,deaths%
https://www.who.int/news/item/02-05-2018-9-out-of-10-people-worldwide-breathe-polluted-air-but-more-countries-are-taking-action
https://www.who.int/news/item/02-05-2018-9-out-of-10-people-worldwide-breathe-polluted-air-but-more-countries-are-taking-action
http://www.euro.who.int/__data/assets/pdf_file/0004/276772/Economic-cost-health-impact-air-pollution-en.pdf
http://www.euro.who.int/__data/assets/pdf_file/0004/276772/Economic-cost-health-impact-air-pollution-en.pdf


Tackling air pollution in Europe and Central Asia for improved health and a greener future  |  9

Figure 1: Air pollution is a major environmental risk to health, WHO10

10 United Nations Framework Convention on Climate Change  (UNFCCC), “The Paris Agreement is a Health Agreement—WHO”, 3 May 
2018. See: https://unfccc.int/news/the-paris-agreement-is-a-health-agreement-who

Table 1 represents the percentage of population 
exposed to PM2.5 in the region, aggregated 
based on the density of fine particles. In 
Tajikistan, for example, 80 percent of the 
population are exposed to the highest levels of 
PM2.5 concentrations (more than 35 μg/m3), 
according to WHO thresholds. The table also 
shows the population weighted mean annual 
exposure to ambient PM2.5 pollution in 2017 
(on the y-axis right). Following Tajikistan, the  

highest levels of average annual exposure to 
PM2.5 concentrations are observed for the 
subsequent five countries (from high to low 
concentration) respectively: Turkey, Armenia, 
North Macedonia, Uzbekistan and Bosnia and 
Herzegovina. Overall, the mean annual exposure 
to PM2.5 in the Europe and Central Asia region 
stands for 24.9 μg/m3, which is almost 85 
percent higher than the European Union (EU) 
average annual exposure value (13.5 μg/m3).

https://unfccc.int/news/the-paris-agreement-is-a-health-agreement-who
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Table 1. Population exposed to air pollution by fine particulates (PM2.5) by WHO thresholds, 2017

*Europe and Central Asia excludes high-income countries. Data source: World Development Indicators Data-
bank, World Bank.11 

11 For details refer to the draft study “Transition to Green Economy as an SDG Accelerator: Experience from National SDG Engagement 
Missions and Case Studies from Kyrgyzstan, Moldova and Turkmenistan”. UNDP IRH, 2019, p. 15.
12 UNDP Republic of North Macedonia, “Major New Survey of Household Heating Identifies Some Key Causes of Skopje’s Soaring Levels 
of Pollution,” 17 January 2018. See: https://www.mk.undp.org/content/north-macedonia/en/home/presscenter/articles/2018/01/17/ma-
jor-new-survey-of-household-heating-identifies-some-key-causes-of-skopje-s-soaring-levels-of-pollution.html

According to the IQAir 2020 report, urban areas 
in Bosnia and Herzegovina, Serbia and Turkey 
commonly experience two or more months 
during which the average air quality is classified 
as “unhealthy” (≥  55.5 μg/m³) by US AQI 
standards. In Skopje, one of the most polluted 
cities in Europe, PM10 levels are 14 times higher 
than the level that health experts consider to be 
acceptable.12

Table 2 gives an overall figure on city-level 
annual PM2.5 concentration in 2020 compared 
to the WHO PM2.5 threshold (10 μg/m3, annual-
mean). The data shows that the annual mean 
concentration of PM2.5 in the atmosphere 
exceeded the WHO recommended value in all 
capital cities in the region. 

https://www.mk.undp.org/content/north-macedonia/en/home/presscenter/articles/2018/01/17/major-new-survey-of-household-heating-identifies-some-key-causes-of-skopje-s-soaring-levels-of-pollution.html
https://www.mk.undp.org/content/north-macedonia/en/home/presscenter/articles/2018/01/17/major-new-survey-of-household-heating-identifies-some-key-causes-of-skopje-s-soaring-levels-of-pollution.html
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Table 2. City ranking based on annual average PM2.5 (μg/m³) concentration in 2020, compared to 
WHO PM2.5 recommended value (10 μg/m3, annual-mean)

Note: The vertical line represents the WHO annual mean threshold for PM2.5 exposure. Data source: IQAir, 2020. 
See: https://www.iqair.com/us/world-air-quality-report

13 Convention on Long-Range Transboundary Air Pollution, EMEP Status Report, 2020, Transboundary particulate matter, photo-oxidants, 
acidifying and eutrophying components, Norwegian Meteorological Institute, EMEP Report 1, 2020, p. 48. See: https://emep.int/publ/re-
ports/2020/EMEP_Status_Report_1_2020.pdf

Table 3 reflects differences between various 
emissions according to the Convention on 
Long-range Transboundary Air Pollution EMEP 
status report 2020.13 Only few countries 
and territories in the region have slightly 
lower levels of PM10 and PM2.5 in 2018 in 
comparison to 2000 levels. Among them are 
Belarus, Georgia, North Macedonia and Ukraine, 
whereas Montenegro and the Republic of  

Moldova have the highest increase in PM10 and 
PM2.5 concentrations from 2000 to 2018. 

Moreover, Armenia and Tajikistan have 
seen the maximum increase in sulfur 
oxides (SOX) levels compared with other 
countries and territories. The report also  
shows significant increase in Black carbon (BC) 
emissions in Armenia, Montenegro, the Republic 
of Moldova and Tajikistan—which belongs to 

https://www.iqair.com/us/world-air-quality-report
https://emep.int/publ/reports/2020/EMEP_Status_Report_1_2020.pdf
https://emep.int/publ/reports/2020/EMEP_Status_Report_1_2020.pdf
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one of the short-lived climate pollutants (SLCPs) contributing to the man-made global greenhouse 
effect, amongst others (i.e. methane—CH4, tropospheric ozone—O3 and hydrofluorocar bons—HFCS). 
The report also indicates significant growth in emission of Non-methane volatile organic compounds 
(NMVOC), Nitrogen oxides (NOX), Ammonia (NH3) and Carbon monoxide (CO) in number of countries—
e.g. a noticeable increase in Azerbaijan, Kyrgyzstan and Tajikistan. It is important to note that NOX, CO, 
NMVOC and CH4 are precursors of tropospheric O3 which can result in chest pain, coughing, shortness 
in breath, increased risk of respiratory infections and may also worsen chronic respiratory diseases 
such as asthma. 

Table 3. Differences between emissions for 2000 and 2018 in the region

CO NH3 NMVOC NOX SOX PM10 PM2.5 BC

Albania -5.7 -4.4 36.9 50.2 -35.9 53.9 64.9 58
Armenia 12.7 58.4 30.8 148.9 419 105.2 121 315
Azerbaijan 103.5  56.9 221.7 168.2 -64.9 112.8 121.1 191.2
Belarus -39.5 -8.8 -23.4 5.8 -78.1 -13.8 -10.2 -11
Bosnia and  
Herzegovina

56 48.4 82.3 47.1 25.3 79.8 158 197.3

Georgia 51 35 18.1 176.8 59.1 -16.7 -21.3 45.1
Kazakhstan 76 42 64.8 98.2 46.2 20.4 22.7 24.1
Kyrgyzstan 141.8 33.1 119.3 134 74.9 75.5 88.7 98.8
Montenegro -41.2 -16.5 3.3 42.7 22.9 267.5 303.9 436.3
North 
Macedonia

61.1 -27.5 -39.7 -57.7 -42.7 -67.3 -71.3 71.5

Republic 
of Moldova

155.8 -23 92 53.1 103.8 200.8 277.5 463.5

Serbia 37.5 -26.1 -19.7 -13.4 -25.4 -1.1 -3.6 -7.6
Tajikistan 235.5 39.3 144.5 78.3 534.8 123.5 130.5 303.4
Turkey -50.5 55.7 -15.3 21.4 12.7 7.1 -2.2 -38.3
Turkmenistan 74.1 161.9 91.4 84 158.3 28.6 21.1 92.5
Ukraine -22.6 -9.6 -34.8 -36.7 -71.7 -29.7 -29.5 27
Uzbekistan 32.4 42.3 45.3 -4.7 -16.5 25.3 32 -9.6

Note: Negative data indicates that 2018 emissions were lower than 2000 emissions, meaning reduction in 2018 
emission levels. Positive data indicates that 2018 emissions were higher than 2000 values, meaning increase in 
2018 emission levels. Red values represent the top five highest increase in pollutants. 

Data source: Convention on Long-Range Transboundary Pollution, EMEP Status Report, 2020. See: https://emep.
int/publ/reports/2020/EMEP_Status_Report_1_2020.pdf

Last but not least, air pollution not only poses health risks, but also results in economic loss from 
premature death, illness and loss in labour productivity. A study claims that the economic cost of 
deaths and diseases from air pollution accounts for almost US$1.6 trillion a year in the WHO European 
region, which also covers the European and Central Asian countries. This amount is almost equivalent 

https://emep.int/publ/reports/2020/EMEP_Status_Report_1_2020.pdf
https://emep.int/publ/reports/2020/EMEP_Status_Report_1_2020.pdf
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to one tenth of the gross domestic product of the entire EU in 2013.14 In Serbia, for example, the cost of 
premature deaths due to air pollution represented over 33 per cent of Serbia’s gross domestic product, 
according to a study conducted by WHO in 2015.15 

Links between Air Pollution and the COVID-19
Recent studies also link air pollution to higher coronavirus fatality rates. During the severe acute 
respiratory syndrome (SARS) epidemic, for example in China, it was proven that patients from 
regions with high air pollution were twice as likely to die from SARS compared to patients from less 
polluted areas due to pre-existing respiratory diseases.16 Most of the air pollution experts indicate 
that a similar trend is highly likely for the COVID-19 pandemic. 

Figure 2: Representation of a human head and torso showing the health impacts of air pollutants

Source: European Environment Agency.17

14 WHO, “Air pollution costs European economies $1.6 trillion a year in diseases and deaths, new WHO study says,” Regional Office for Europe, 28 
April 2015. See: https://www.euro.who.int/en/media-centre/sections/press-releases/2015/04/air-pollution-costs-european-economies-us$-1.6-tril-
lion-a-year-in-diseases-and-deaths,-new-who-study-says
15 WHO, Health impact of ambient air pollution in Serbia. A Call to Action, Regional Office for Europe, 2019. See: https://serbia.un.org/sites/
default/files/2019-10/Health-impact-pollution-Serbia_0.pdf
16 Yan Cui et al., “Air pollution and case fatality of SARS in the People’s Republic of China: an ecologic study”, Environmental Health, Vol 2, 
Art. 15 (2003). See: https://ehjournal.biomedcentral.com/articles/10.1186/1476-069X-2-15
17 European Environment Agency, “Health impacts of air pollution,” 2013. See: https://www.eea.europa.eu/signals/signals-2013/info-
graphics/health-impacts-of-air-pollution/image/image_view_fullscreen

https://www.euro.who.int/en/media-centre/sections/press-releases/2015/04/air-pollution-costs-european-economies-us$-1.6-trillion-a-year-in-diseases-and-deaths,-new-who-study-says
https://www.euro.who.int/en/media-centre/sections/press-releases/2015/04/air-pollution-costs-european-economies-us$-1.6-trillion-a-year-in-diseases-and-deaths,-new-who-study-says
https://serbia.un.org/sites/default/files/2019-10/Health-impact-pollution-Serbia_0.pdf
https://serbia.un.org/sites/default/files/2019-10/Health-impact-pollution-Serbia_0.pdf
https://ehjournal.biomedcentral.com/articles/10.1186/1476-069X-2-15
https://www.eea.europa.eu/signals/signals-2013/infographics/health-impacts-of-air-pollution/image/image_view_fullscreen
https://www.eea.europa.eu/signals/signals-2013/infographics/health-impacts-of-air-pollution/image/image_view_fullscreen
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Particulate matter (PM) are particles that are suspended in the air. Sea salt, black carbon, dust 
and condensed particles from certain chemicals can be classified as a 
PM pollutant.

Nitrogen dioxide (NO2) is formed mainly by a combustion process including those occurring in 
car engines and power plants.

Ground-level ozone (O3) is formed by chemical reactions, triggered by sunlight, involving 
pollutants emitted into the air, including those by transport, natural gas 
extraction, landfills and household chemicals. 

Sulphur dioxide (SO2) is emitted when sulphur containing fuels are burned for heating, power 
generation and transport. Volcanoes also emit SO2 into the atmosphere. 

Benzo(a)pyrene (BaP) originates from the incomplete combustion of fuels. Main sources 
include wood and waste burning, coke and steel production and motor 
vehicles’ engines.

18 X. Wu et al., “Air pollution and COVID-19 mortality in the United States: Strengths and limitations of an ecological regression analysis,” 
Science Advances, Vol. 6, No. 45 (4 Nov. 2020). See: https://advances.sciencemag.org/content/6/45/eabd4049 and https://projects.iq.har-
vard.edu/covid-pm
19 WHO, “Air Pollution and COVID-19”, 23 November 2020. See: https://www.who.int/emergencies/diseases/novel-coronavirus-2019/me-
dia-resources/science-in-5/episode-9---air-pollution-covid-19
20 Analysis of the correlations between the COVID-19 pandemic and air quality, UNDP COVID-19 Rapid Response Facility Resources for L3 
COVID-19 Crisis. UNDP Serbia Country Office and the National Institute Vinča, 2020.

Initial studies have shown that air pollution 
can catalyse the spread of the virus—small air 
particles, such as PM2.5 and PM10, could carry 
the virus on their surfaces, thus increasing 
exposure to the risk of infection, particularly 
in high-population density areas. The pollution 
also tends to be worse in poor communities, 
which further places a burden on vulnerable 
groups in their fight against any future 
pandemics. Experts from Harvard University 
have investigated whether long-term exposure 
to PM2.5 increases COVID-19 mortality rates. 
The initial results revealed that an increase of 
only 1 μg/m3 in PM2.5 is associated with an 11 
percent increase in the COVID-19 death rate.18 
WHO has also confirmed the underlying impacts 
of air pollution linked with COVID-19.19

Furthermore, the UNDP Serbia Country Office has 
reported a correlation between concentrations 
of air pollutants (PM 2.5, PM10, SO2, CO, NO2) 
and COVID-19 incidence in two cities with the 
highest number of COVID-19 cases, Belgrade 
and Niš, in the Republic of Serbia. The Vinča 
Institute conducted the research which covers 
the period of lockdown (15 March—6 May 
2020).20

https://advances.sciencemag.org/content/6/45/eabd4049
https://advances.sciencemag.org/content/6/45/eabd4049  and https://projects.iq.harvard.edu/covid-pm
https://projects.iq.harvard.edu/covid-pm
https://projects.iq.harvard.edu/covid-pm
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/media-resources/science-in-5/episode-9---air-pollution-covid-19
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/media-resources/science-in-5/episode-9---air-pollution-covid-19
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Figure 3. Size of a coronavirus virion compared to the sizes of PM10 and PM2.521

21 ABC Dust, “How large is a corona virus virion compared to the MP10-2-?” 8 April 2020. See: https://abcdust.net/how-large-is-a-corona-
virus-virion-compared-to-the-mp10-2-5/
22 Yaron Ongen, “Assessing nitrogen dioxide (NO2) levels as a contributing factor to coronavirus (COVID-19) fatality”, Science of the Total 
Environment, Vol. 726 (15 July 2020). See: https://www.sciencedirect.com/science/article/pii/S0048969720321215

Results have proven that short-term exposure to 
the main air pollutants (PM2.5, PM10, CO, NO2) 
is correlated with the increase in the number of 
COVID-19 cases, while SO2 concentrations are 
negatively associated with the number of daily 
confirmed cases. The negative SO2 correlation 
with an increase in COVID-19 cases has been 
explained by the pollutant’s virucidal nature. The 
strongest positive correlation has been observed 
for the particulate matters (PM2.5, PM10) 
compared to other pollutants analysed in the 
study (CO, NO2). Although the study has found 
a weak correlation between NO2 emissions 
and COVID-19, various studies conducted by 
scientists emphasize that chronic exposure 
to NO2 emissions—a noxious gas, which is 
primarily produced by traffic and factories—can 
be an important contributor to high COVID-19 
fatality rates.22 An example of the daily values of  

PM10 concentration and increase in COVID-19 
cases in Belgrade, including respective 
correlations, is given below (see Box  1). 
The correlation curve represents a positive 
relationship between the PM10 average daily 
concentrations and the logarithmized number 
of daily COVID-19 cases in Belgrade. The same 
trend was also observed when average daily 
PM2.5 concentrations exceeded the daily WHO 
threshold (20 μg/m3 24-hour mean), contributing 
to the increase in daily COVID-19 cases in 
Belgrade. The correlation curve for PM2.5 is 
available in Box 2 provided below. It is important 
to note that PM2.5 is acknowledged to be a 
greater threat to health than PM10, considering 
that smaller particles are more likely to be 
deposited deep in the lungs and throughout the 
body.

https://abcdust.net/how-large-is-a-corona-virus-virion-compared-to-the-mp10-2-5/
https://abcdust.net/how-large-is-a-corona-virus-virion-compared-to-the-mp10-2-5/
https://www.sciencedirect.com/science/article/pii/S0048969720321215
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The graph above represents an increase in COVID-19 cases in Belgrade, Serbia only for those days 
when the maximum PM10 concentration was higher than the WHO recommended value of 50 μg m-3 
(24-hour mean).

The graph above represents the correlation between PM10 average daily concentrations and the 
logarithmized number of daily COVID-19 cases in Belgrade, Serbia. The correlation curve concludes a 
positive relationship between PM10 and log-transformed COVID-19 cases. 

Note: A logarithmic scale is a way to display numerical data over a wide range of values in a compact 
way. Polynomial linear regression was used to develop single-pollutant models. For details please refer 
to the research methodology.

Box 1. Research results of the correlation between PM10 and increase in COVID-19 cases 
in Belgrade, Serbia. UNDP Serbia Country Office and Vinča Institute, 2020
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The graph above represents an increase in COVID-19 cases in Belgrade, Serbia only for those days 
when the maximum PM2.5 concentration was higher than the WHO recommended value of 25 μg m-3 
(24-hour mean).

The graph above represents the correlation between PM2.5 average daily concentrations and the 
logarithmized number of daily COVID-19 cases in Belgrade, Serbia. The correlation curve concludes a 
positive relationship between PM2.5 and log-transformed COVID-19 cases. 

Note: A logarithmic scale is a way to display numerical data over a wide range of values in a compact 
way. Polynomial linear regression was used to develop single-pollutant models. For details please refer 
to the research methodology.

Box 2. Research results of the correlation between PM2.5 and increase in COVID-19 cases 
in Belgrade, Serbia. UNDP Serbia Country Office and Vinča Institute, 2020



18  |  Tackling air pollution in Europe and Central Asia for improved health and a greener future

Photo: ©Carolina Pimenta

Some other scientific studies concluded that people living in areas with poor air quality had a higher 
level of inflammatory cytokine cells making them more vulnerable to the virus.23 The initial hypotheses 
provide a plausible argument that long-term exposure to air pollution puts people at risk in their fight 
against the COVID-19, although more research needs to be undertaken in this particular area. 

UNDP Istanbul Regional Hub Platform on Air Pollution
Air pollution was identified as a common challenge for most countries and territories during the 
UNDP Regional Bureau for Europe and the Commonwealth of Independent States Innovations retreat, 
held at the IRH on 5 February 2020. Following the retreat, in order to refine an effective strategy for 
policy interventions with a clear understanding of the current landscape, the UNDP IRH requested 
countries and territories to submit a brief status paper on the air quality issues and trends to define 
their desired programmatic solutions to tackle the increasingly threatening issue of air pollution in 
the region. In total, seven country offices participated in this exercise conducted through the IRH 
platform on Air Pollution. (The papers that were submitted are available separately for Belarus, 
Bosnia and Herzegovina, Kazakhstan, Kosovo, Kyrgyzstan, North Macedonia and Ukraine).

23 Bruno Conticini at al., “Can atmospheric pollution be considered a co-factor in extremely high level of SARS-CoV-2 lethality in Northern 
Italy?” Environmental Pollution, Vol. 261 (June 2020). See: https://www.sciencedirect.com/science/article/pii/S0269749120320601#!

https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fteams.microsoft.com%2Fl%2Fteam%2F19%253a1d7258fb154149779909cd0f44a08489%2540thread.skype%2Fconversations%3FgroupId%3D25556223-4ec0-4e60-bef0-b43bfd59e552%26tenantId%3Db3e5db5e-2944-4837-99f5-7488ace54319&data=02%7C01%7Ccansu.demir%40undp.org%7Cfd2315e7bade4f4f58c808d7c4f7f7e9%7Cb3e5db5e2944483799f57488ace54319%7C0%7C0%7C637194441982523362&sdata=06w4TKHKCF7L51tz3T4uTND4YttzErbEnS7RnYBluiY%3D&reserved=0
https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fteams.microsoft.com%2Fl%2Fteam%2F19%253a1d7258fb154149779909cd0f44a08489%2540thread.skype%2Fconversations%3FgroupId%3D25556223-4ec0-4e60-bef0-b43bfd59e552%26tenantId%3Db3e5db5e-2944-4837-99f5-7488ace54319&data=02%7C01%7Ccansu.demir%40undp.org%7Cfd2315e7bade4f4f58c808d7c4f7f7e9%7Cb3e5db5e2944483799f57488ace54319%7C0%7C0%7C637194441982523362&sdata=06w4TKHKCF7L51tz3T4uTND4YttzErbEnS7RnYBluiY%3D&reserved=0
https://teams.microsoft.com/l/file/3AFF2FD5-1108-4BB6-995D-9D548672BF86?tenantId=b3e5db5e-2944-4837-99f5-7488ace54319&fileType=docx&objectUrl=https%3A%2F%2Fundp.sharepoint.com%2Fsites%2FIRHplatformonAirPollution%2FShared%20Documents%2FGeneral%2FUNDP_air_pollution.docx&baseUrl=https%3A%2F%2Fundp.sharepoint.com%2Fsites%2FIRHplatformonAirPollution&serviceName=teams&threadId=19:1d7258fb154149779909cd0f44a08489@thread.skype&groupId=25556223-4ec0-4e60-bef0-b43bfd59e552
https://teams.microsoft.com/l/file/74294E24-4994-420D-808B-D1A7C7308E11?tenantId=b3e5db5e-2944-4837-99f5-7488ace54319&fileType=docx&objectUrl=https%3A%2F%2Fundp.sharepoint.com%2Fsites%2FIRHplatformonAirPollution%2FShared%20Documents%2FGeneral%2FAir%20quality%20BiH-%20one%20pager.docx&baseUrl=https%3A%2F%2Fundp.sharepoint.com%2Fsites%2FIRHplatformonAirPollution&serviceName=teams&threadId=19:1d7258fb154149779909cd0f44a08489@thread.skype&groupId=25556223-4ec0-4e60-bef0-b43bfd59e552
https://teams.microsoft.com/l/file/8616C0F6-0842-4FD3-A629-5A8714832BFF?tenantId=b3e5db5e-2944-4837-99f5-7488ace54319&fileType=docx&objectUrl=https%3A%2F%2Fundp.sharepoint.com%2Fsites%2FIRHplatformonAirPollution%2FShared%20Documents%2FGeneral%2FAir%20Pollution%20UNDP%20KZ%20Projects%202020.docx&baseUrl=https%3A%2F%2Fundp.sharepoint.com%2Fsites%2FIRHplatformonAirPollution&serviceName=teams&threadId=19:1d7258fb154149779909cd0f44a08489@thread.skype&groupId=25556223-4ec0-4e60-bef0-b43bfd59e552
https://teams.microsoft.com/l/file/E3E5A4B2-9DB8-4227-A7F0-501EE913DC4F?tenantId=b3e5db5e-2944-4837-99f5-7488ace54319&fileType=docx&objectUrl=https%3A%2F%2Fundp.sharepoint.com%2Fsites%2FIRHplatformonAirPollution%2FShared%20Documents%2FGeneral%2FHealthier%20Kosovo%20-%20one-page%20summary.docx&baseUrl=https%3A%2F%2Fundp.sharepoint.com%2Fsites%2FIRHplatformonAirPollution&serviceName=teams&threadId=19:1d7258fb154149779909cd0f44a08489@thread.skype&groupId=25556223-4ec0-4e60-bef0-b43bfd59e552
https://teams.microsoft.com/l/file/B7CCBE6D-F536-4B31-9664-F53B6ACE7CDC?tenantId=b3e5db5e-2944-4837-99f5-7488ace54319&fileType=docx&objectUrl=https%3A%2F%2Fundp.sharepoint.com%2Fsites%2FIRHplatformonAirPollution%2FShared%20Documents%2FGeneral%2FBreathe%20clean%20and%20green%20Bishkek%20(002).docx&baseUrl=https%3A%2F%2Fundp.sharepoint.com%2Fsites%2FIRHplatformonAirPollution&serviceName=teams&threadId=19:1d7258fb154149779909cd0f44a08489@thread.skype&groupId=25556223-4ec0-4e60-bef0-b43bfd59e552
https://teams.microsoft.com/l/file/FFF8C744-09E5-4326-848D-277B6413DF1A?tenantId=b3e5db5e-2944-4837-99f5-7488ace54319&fileType=docx&objectUrl=https%3A%2F%2Fundp.sharepoint.com%2Fsites%2FIRHplatformonAirPollution%2FShared%20Documents%2FGeneral%2FTackling%20Air%20Pollution%20in%20the%20City%20of%20Skopje%20(MKD).docx&baseUrl=https%3A%2F%2Fundp.sharepoint.com%2Fsites%2FIRHplatformonAirPollution&serviceName=teams&threadId=19:1d7258fb154149779909cd0f44a08489@thread.skype&groupId=25556223-4ec0-4e60-bef0-b43bfd59e552
https://teams.microsoft.com/l/file/FFF8C744-09E5-4326-848D-277B6413DF1A?tenantId=b3e5db5e-2944-4837-99f5-7488ace54319&fileType=docx&objectUrl=https%3A%2F%2Fundp.sharepoint.com%2Fsites%2FIRHplatformonAirPollution%2FShared%20Documents%2FGeneral%2FTackling%20Air%20Pollution%20in%20the%20City%20of%20Skopje%20(MKD).docx&baseUrl=https%3A%2F%2Fundp.sharepoint.com%2Fsites%2FIRHplatformonAirPollution&serviceName=teams&threadId=19:1d7258fb154149779909cd0f44a08489@thread.skype&groupId=25556223-4ec0-4e60-bef0-b43bfd59e552
https://www.sciencedirect.com/science/article/pii/S0269749120320601#!
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Figure 4. Six priority areas that need tackling in tandem with air pollution

Overall, overarching support areas mainly reflect the exchange of knowledge and experience; 
the exploration of new methods and innovative technologies; international best practices; the 
development of a joint subregional approach; the building of new partnerships; the finding of seed 
resources; and obtaining technical assistance for drafting project proposals. Three UNDP offices—
Belarus, Kosovo and North Macedonia—have already started implementing air pollution projects, 
and they would like to exchange experiences in tackling the challenges or in finding new solutions 
for further scaling-up. The remaining countries are in the process of developing new project ideas 
(Bosnia and Herzegovina, Ukraine) with a focus on innovative techniques, nature-based solutions, 
green infrastructure, and some have been approached by the government, municipality or civil 
society (Kazakhstan, Kyrgyzstan) to co-lead joint initiatives by engaging multiple stakeholders and 
regional know-how. 
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Global Policy Frameworks, 
Opportunities and Commitments

A set of international and corporate frameworks that offer a strong basis for future air pollution 
programming and investments has been identified and is described hereunder.

UNDP COVID-19 Response—Nature, Climate 
and Energy Offer
UNDP’s Nature, Climate and Energy response is integrated within UNDP’s larger strategy for 
preventing, responding to and recovering from the pandemic, with a focus on addressing the needs of 
women and men living in poverty and other vulnerable groups. It is designed to respond to the health 
crisis, mitigate the risk of future pandemics and to build back better by addressing the broader set 
of interconnected issues, namely those related to nature, climate, energy, socio-economic themes, 
governance and crises. This integrated response leverages UNDP’s existing portfolio of advocacy, 
policies and programming. It also identifies opportunities to advance new and emerging initiatives 
and partnerships. More detailed information on these living documents can be found at the links 
below. The following documents are available for an internal access only. A summary of the UNDP’s 
Nature, Climate and Energy response can be found here for public access as an integral part of the 
UNDP’s Integrated Response to COVID-19.

UNDP COVID-19 Response Nature Offer   UNDP COVID-19 Response Energy Offer

UNDP has supported countries and territories 
in undertaking assessments of the socio-
economic impacts of COVID-19, in taking urgent 
recovery measures to minimize any long-term 
impact and in helping societies to recover. 
This moment of recovery will help us to rethink 

our growth-based economy and to develop a 
new model for prosperity. Recovery strategies 
should therefore incentivise environmentally 
sustainable and climate—sensitive growth 
models so that the recovery interventions can 
be climate-proof and long-lasting. 

UNDP COVID-19 Response Climate Offer

https://teams.microsoft.com/_#/files/5.5%20Nature%2C%20Climate%2C%20and%20Energy%20for%20COVID-19?threadId=19%3A106775acec2841f6b62a7f3465427f9b%40thread.skype&ctx=channel&context=Nature%252C%2520Climate%252C%2520Energy%2520and%2520COVID19&rootfolder=%252Fsites%252FCSMTCOVID-19%252FShared%2520Documents%252F5.5%2520Nature%252C%2520climate%2520and%2520energy%2520with%2520COVID-19%252FNature%252C%2520Climate%252C%2520Energy%2520and%2520COVID19
https://teams.microsoft.com/_#/files/5.5%20Nature%2C%20Climate%2C%20and%20Energy%20for%20COVID-19?threadId=19%3A106775acec2841f6b62a7f3465427f9b%40thread.skype&ctx=channel&context=Nature%252C%2520Climate%252C%2520Energy%2520and%2520COVID19&rootfolder=%252Fsites%252FCSMTCOVID-19%252FShared%2520Documents%252F5.5%2520Nature%252C%2520climate%2520and%2520energy%2520with%2520COVID-19%252FNature%252C%2520Climate%252C%2520Energy%2520and%2520COVID19
https://unemg.org/wp-content/uploads/2020/07/UNDP%E2%80%99s-Integrated-Nature-Climate-Energy-COVID-19-Offer.docx
https://www.undp.org/content/undp/en/home/librarypage/hiv-aids/covid-19-undp_s-integrated-response.html
https://www.undp.org/content/undp/en/home/librarypage/hiv-aids/covid-19-undp_s-integrated-response.html
https://teams.microsoft.com/_#/files/5.5%20Nature%2C%20Climate%2C%20and%20Energy%20for%20COVID-19?threadId=19%3A106775acec2841f6b62a7f3465427f9b%40thread.skype&ctx=channel&context=In%2520detail-%2520Nature%2520and%2520COVID19%2520offer&rootfolder=%252Fsites%252FCSMTCOVID-19%252FShared%2520Documents%252F5.5%2520Nature%252C%2520climate%2520and%2520energy%2520with%2520COVID-19%252FIn%2520detail-%2520Nature%2520and%2520COVID19%2520offer
https://teams.microsoft.com/_#/files/5.5%20Nature%2C%20Climate%2C%20and%20Energy%20for%20COVID-19?threadId=19%3A106775acec2841f6b62a7f3465427f9b%40thread.skype&ctx=channel&context=In%2520detail-%2520Energy%2520and%2520COVID19%2520offer&rootfolder=%252Fsites%252FCSMTCOVID-19%252FShared%2520Documents%252F5.5%2520Nature%252C%2520climate%2520and%2520energy%2520with%2520COVID-19%252FIn%2520detail-%2520Energy%2520and%2520COVID19%2520offer
https://teams.microsoft.com/_#/files/5.5%20Nature%2C%20Climate%2C%20and%20Energy%20for%20COVID-19?threadId=19%3A106775acec2841f6b62a7f3465427f9b%40thread.skype&ctx=channel&context=In%2520detail-%2520Climate%2520and%2520COVID19%2520offer&rootfolder=%252Fsites%252FCSMTCOVID-19%252FShared%2520Documents%252F5.5%2520Nature%252C%2520climate%2520and%2520energy%2520with%2520COVID-19%252FIn%2520detail-%2520Climate%2520and%2520COVID19%2520offer
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Incentives to curb air pollution offer a great 
opportunity to develop upcoming green 
recovery strategies by building back better so 
that more resilient economies, societies and 
healthy ecosystems emerge. This will allow for 
healthy livelihoods, improved air quality and 
environmental sustainability with an explicit 
goal of deploying climate friendly and energy 
efficient technologies that have the potential to 
rapidly deliver jobs and growth.  

As reflected in Table 4, the policies with the 
highest potential for nature preservation, 
economic benefits and climate impact include 
greening the stimulus packages, creating a clean 

and resilient infrastructure, introducing fossil 
fuel subsidy reforms and making investments in 
green technology, among others. 

Linking air quality with multisectoral 
interventions and human health together is 
a unique aspect of this note, which will be 
expanded on an ongoing basis, in line with 
UNDP’s Nature, Climate and Energy response 
and in consultation with Country Offices and 
other technical units. Air pollution problems 
pertinent to this region are provided in detail 
under Section—Proposed Interventions and 
Focus Areas. 

Table 4. How air pollution would fit under UNDP’s Nature, Climate and Energy response during the 
recovery process—related policy examples

UNDP COVID-19
Response Nature 

UNDP COVID-19 
Response Climate 

UNDP COVID-19 
Response Energy 

Invest in Nature-based
Solutions

Climate Change Mitigation 
Actions

Sustainable Infrastructure and 
Fossil Fuel Subsidy Reforms

 Mitigate risks from degradation 
and destruction of nature, 
conservation of critical ecosystem 
services (e.g. restoration of forests 
and wetlands, sustainable forest 
management).

 Greening cities and promoting eco-
design.

 Chemical and waste management, 
zero-waste pathway.

 Sustainable agriculture and 
supply chain using circular economy 
practices.

 Greening stimulus packages—
repurposing harmful subsidies to 
sustainable management of natural 
resources.

 Clean energy investment to 
enhance Nationally Determined 
Contributions (NDCs).

 Energy efficient buildings and clean 
heating/cooking.

 Energy efficient power generation 
and renewables (e.g. wind, solar, 
geothermal energy).

 Low-carbon transport and long-
term decarbonization strategies.

 Regulatory reform and innovation 
for a transition to sustainable energy 
systems, including regulations to 
quantify short-lived climate pollutants 
to improve GHG inventories and MRV 
systems.

 Modernization of energy 
infrastructure and green renovations.

 Leverage climate-friendly and 
resilient infrastructure investment to 
speed up recovery.

 Engage utilities to clean up the grid 
and introduce smart-grid solutions.

 Energy storage systems.

 Diversifying portfolio of oil and gas 
companies with a strong focus on 
renewable energy.

 Carbon pricing measures and fossil 
fuel subsidies reforms—redirect energy 
subsidy to renewables technology 
investments, target subsidies to most 
vulnerable, and transfer subsidies to 
social investments.

Note: The Carbon Brief is tracking the green recovery measures proposed, agreed and implemented by major 
economies around the world, including stimulus measures that have a direct impact on climate change and energy. 
The tracker is available on the link provided and is helpful in understanding the global response to green recovery 
practices in sectors such as energy, transport, aviation and the automotive industry, among many others.

https://www.carbonbrief.org/coronavirus-tracking-how-the-worlds-green-recovery-plans-aim-to-cut-emissions
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2030 Agenda for Sustainable Development— 
Sustainable Development Goals (SDGs)
In September 2015, United Nations Member States adopted the 17 SDGs aimed at ending poverty, 
ensuring prosperity for all and protecting the planet by the year 2030. Air pollution is directly 
mentioned in two SDG targets: under SDG 3.9 (substantial reduction of health impacts from hazardous 
substances) and under SDG 11.6 (reduction of adverse impacts of cities on people). It is considered 
a threat to delivering on the vision of a better world and is closely linked with the health and well-
being of people, with our planet and with climate change. Interlinkages across different SDGs (i.e. 
SDGs 1, 2, 3, 6, 7, 8, 9, 11, 12, 13, 14 and 15) can play an important role in substantially reducing 
the number of deaths and illnesses from air pollution and can result in significant improvements 
in terms of managing energy demand, carbon dioxide emissions and local pollution. By doing so, 
humanity will have access to cleaner air, better health and enjoy a longer lifespan. That said, multiple 
SDGs can be attained simultaneously with substantial co-benefits, as shown in Table 5.
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Table 5. How air pollution relates to the United Nations SDGs24

24 Adapted from EEA, 2017. A. Ortiz et al., Air Quality in Europe—2017 report, European Environment Agency, Report no. 13, 2017.

Paris Agreement and UNDP’s Climate Promise
According to the WHO, the Paris Agreement  is 
potentially the most important public health 
agreement of the century. The overarching 
mitigation goal of the Paris Agreement is to 
strengthen the global response to the threat of 
climate change by keeping a global temperature 
rise well below 2°C above pre-industrial levels, 
and to pursue efforts to limit the temperature 
increase even further to 1.5°C. Parallel with 
this goal, the adaptation objective is to reduce 
vulnerability through strengthening the adaptive 

capacity, resilience and ability of countries to 
deal with the impacts of climate change. 

The agreement also calls for long-term balanced 
climate financing between mitigation and 
adaptation actions. If the climate challenge is 
not met, if greenhouse gas emissions are not 
reduced, then the environmental determinants of 
health on which humanity depends, namely water 
supplies, air and food security, will be imperilled.

Reducing air pollution can help families 
become healthier, save on medical expenses, 
and improve productivity and prosperity.

Air pollution can cause crop damage and affect 
food quality and security. Nitrogen emissions 
have a direct impact on the quality of soil.

Air pollution poses a major threat to human 
health. It is linked to respiratory infection and 
cardiovascular disease. It causes increases 
in population morbidity and mortality. Recent 
studies suggest that air pollution worsens the 
severity of COVID-19 on people’s health.

Pollutants such as sulfur dioxide (SO2) 
and nitrogen oxides (NOX) from open fires 
and the combustion of fossil fuels mix with 
precipitation causing harmful acid rain that can 
compromise water quality.

Electricity from renewable energy rather than 
fossil fuels offers significant public health 
benefits through a reduction in air pollution. 
Improving energy efficiency will serve to reduce 
air pollution.

Air pollution impacts on health, crop and 
forest yields, ecosystems, the climate and 
the built environment, with consequences for 
productivity and economic growth. Ambient and 
indoor air pollution also has negative effects on 
the working environment and its safety.

Power generation, industry and transportation 
are large contributors to air pollution. A new 
focus on decreasing energy consumption 
and on improving sustainalbe and public 
transportation could progressively reduce 
pollution.

Urban areas significantly contribute to air 
pollution. Making cities sustainable could 
progressively improve the air quality.

Chemicals released into air increase air 
pollution and contribute to harmful effects 
on human health. Improvements in life cycle 
management of chemicals and all wastes will 
contribute to reducing air and water pollution.

Combustion of fossil fuels plays a key role in 
the process of climate change, which places 
food, air and water supplies at risk, and poses a 
major threat to human health.

Deposition of air pollutants on water may 
negatively affect its quality and life under water. 
It can lead to eutrophication and acidification 
of freshwater bodies, and accumulation of 
toxic metals and Persistent Organic Pollutants 
(POPs) in fresh and marine waters.

Emissions from combustion of fossil fuels 
mixed with precipitation cause acid rains that 
pose a major threat to forests and ecosystems.

https://unfccc.int/process-and-meetings/the-paris-agreement/the-paris-agreement
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The United Nations Framework Convention on 
Climate Change (UNFCCC) financing instruments, 
such as the Global Environment Facility, Green 
Climate Fund and Adaptation Fund, are critical 
instruments that can be tapped for programming 
on cleaner energy, green cities and sustainable 
transport, thus addressing air pollution issues. 
UNDP has been the largest United Nations agency 
helping our programme countries and territories 
access climate finance from these vertical funds 
with a climate portfolio of over $3 billion in 
grant financing in more than 140 countries and 
territories.

Furthermore, UNDP has been implementing a 
large portfolio of projects in the area of energy, 
infrastructure, technology and transport, which 
has contributed to improved air quality. These 
include a transition to clean energy (de-risking 
renewable energy deployment, off-grid energy 
production, mini grids), energy efficiency 
(buildings, appliances, lighting), green cities 
(smart cities, urban planning, digitalization) 
and sustainable transport. As an example, the 
number of UNDP’s sustainable transport projects 
and programmes has already exceeded 20, 
mostly supported by the Global Environmental 
Finance (GEF). Moreover, as a partner to the 
Global E-mobility Programme, led by the United 
Nations Environment Programme, UNDP will be 
implementing five e-mobility projects worldwide 
which will contribute further to the climate 
change mitigation and clean air efforts through 
a transition to electric vehicles, improving the 
charging infrastructures and  strengthening  the 
regulatory and institutional capacities at the 
national level. 

25 UNDP Moldova, “The Republic of Moldova is the fourth country in the world which has presented the updated Nationally Determined 
Contribution to the Paris Climate Agreement”, 5 March 2020. See https://www.md.undp.org/content/moldova/en/home/presscenter/press-
releases/2020/republica-moldova-e-a-patra-ar-din-lume-care-a-prezentat-contrib.html

Complementary to these international efforts, 
UNDP’s Climate Promise is the world’s largest 
offer of support for countries and territories 
to enhance their pledges (NDCs) under the 
Paris Agreement. In collaboration with over 
35 partners globally, UNDP is helping 118 
countries and territories to be bolder in reducing 
emissions, increasing resilience, and protecting 
nature. UNDP’s Climate Promise is offering five 
service lines for NDC enhancement including: (i) 
building political will and societal ownership at 
national and sub-national levels; (ii) reviewing, 
aligning, and updating existing targets, policies 
and measures; (iii) incorporating new sectors 
and/or greenhouse gases; (iv) assessing costs 
and investment opportunities; and (v) monitoring 
progress and strengthening transparency. As 
part of UNDP’s overall support to countries and 
territories to prepare, respond and recover from 
COVID-19 crisis, the Climate Promise services 
are being adjusted to bolster critical government 
efforts to address climate action within their 
pandemic response by “greening” stimulus 
packages and longer-term investments and 
development plans.

By enhancing NDCs via reducing emissions 
and catalysing enhanced clean energy and low-
carbon development policies, the Climate Promise 
contributes to address air pollution and brings 
together climate, energy and health planning. 
Enhanced NDCs would reflect the energy-climate-
environment-health nexus. Moldova, for example, 
has become the fourth country in the world to 
present its updated NDC (NDC2) to the Paris 
Climate Agreement. The country has increased 
its goal of reducing GHG emissions by 70 percent 
below its 1990 level by 2030 with the support of 
the UNDP IRH-led EU4Climate project.25

https://www.thegef.org/
https://www.greenclimate.fund/
https://www.greenclimate.fund/
https://www.adaptation-fund.org/
https://www.md.undp.org/content/moldova/en/home/presscenter/pressreleases/2020/republica-moldova-e-a-patra-ar-din-lume-care-a-prezentat-contrib.html
https://www.md.undp.org/content/moldova/en/home/presscenter/pressreleases/2020/republica-moldova-e-a-patra-ar-din-lume-care-a-prezentat-contrib.html
https://www.undp.org/content/undp/en/home/climatepromise.html
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The EU Green Deal and the EU Climate Law
The EU Green Deal aims to protect, conserve 
and enhance the EU’s natural capital, and to 
protect the health and well-being of citizens 
from environment-related risks and impacts. To 
deliver the European Green Deal, policies need to 
be reconsidered in the following areas: the clean 
energy supply across the economy, industry, 
production and consumption, large-scale 
infrastructure, transport, food and agriculture, 
construction, taxation and social benefits. An 
essential aspect to achieving these aims is 
increasing the value given to protecting and 
restoring natural ecosystems, to the sustainable 
use of resources and to improving human health.

The EU aims to become the first climate-neutral 
region by 2050, mainly through tougher emission 
targets, increased support for biodiversity and a 
revision of subsidies, among other initiatives. 
The EU has committed to provide financial 
support and technical assistance to help people, 
businesses and regions heavily dependent on 
fossil fuels. The goal is to mobilize at least €100 
billion over the period 2021–2027 to be targeted 
at the most vulnerable sectors and regions. This 
is just the beginning of a full transition to a green 
economy. The lessons learned for a successful 
transformation will be critical for neighbouring 
countries and territories so they understand 
the right signals and policies needed for both 
companies and local authorities, if the goal is to 

phase out fossil fuel-based energy generation, 
alongside with introducing incentives to reassure 
private sector investment with action plans for 
key sectors. That said, the Green Deal can use 
its influence, expertise and financial resources 
to mobilize its neighbours and partners to 
cooperate on a joint sustainable trajectory. 

The European Commission’s proposal for the 
first European Climate Law establishes a long-
term trajectory for meeting the 2050 climate-
neutrality objective in all policies. The Law 
aims to ensure that all EU policies contribute 
to achieving net zero GHG emissions, mainly 
through cutting emissions, investing in green 
technologies and protecting the natural 
environment. This brings opportunities, most 
notably for the pre-accession countries, with 
regard to the adoption of relevant policy 
instruments and strategies for a 2030–2050 
EU-wide trajectory for greenhouse gas emission 
reductions.
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Proposed Interventions 
and Focus Areas

26 UNDP Serbia, “Report on air quality protection at the local self-government level in the Republic of Serbia,” 8 February 2021. See: https://
www.rs.undp.org/content/serbia/en/home/library/environment_energy/report-on-air-quality-protection-at-the-local-self-government-le.html

This section provides an overall framework to set 
the stage for future interventions based on the 
documents submitted by Belarus, Bosnia and 
Herzegovina, Kazakhstan, Kosovo, Kyrgyzstan, 
North Macedonia and Ukraine on the UNDP IRH 
Air Pollution Platform. 

While the overall responses from these 
countries and territories did not place a strong 
emphasis on reforms in power generation, the 
transformational reforms remain the main 
driver of a carbon-free future by shifting to 
cleaner energy sources, modernizing existing 
equipment, enacting legislation, enforcing 
the right regulations and reforming fossil fuel 
subsidies. 

In addition to inputs from seven participating 
countries and territories, the authors also 
included results from a recent survey by the 
Serbia Country Office, which highlighted the 
major challenges in tackling air quality issues 
at the local self-government level.26 The main 
obstacles identified are given below (see 
Box 3) and perhaps they are relevant for many 
countries and territories in the region, especially 
for those that want to understand the existing 
potentials, shortcomings and needs that local 

governments may face in solving the problem 
of air pollution given that local governments are 
significant partners in air quality management. 

The survey found that the main obstacles were 
lack of administrative capacity, monitoring 
and data and the need for long-term funding 
solutions in tackling air quality problems. Even 
though there are plenty of initiatives focusing on 
local and regional level air quality improvements, 
the problem soon reappears in the absence of 
a strategic and holistic approach and of stable 
funding. Moreover, the survey results indicate 
that at the local municipal level often no person 
has been assigned to environmental protection 
nor are there trained personnel in the field of air 
quality. Therefore professional training is critical 
for professionals and government officials 
who want to learn about the fundamentals of 
air quality management and planning. Data 
harmonization is also needed to display the 
results of air quality monitoring since most air 
quality data is not stored in a computer-readable 
format. 

https://www.rs.undp.org/content/serbia/en/home/library/environment_energy/report-on-air-quality-protection-at-the-local-self-government-le.html
https://www.rs.undp.org/content/serbia/en/home/library/environment_energy/report-on-air-quality-protection-at-the-local-self-government-le.html
https://teams.microsoft.com/l/file/3AFF2FD5-1108-4BB6-995D-9D548672BF86?tenantId=b3e5db5e-2944-4837-99f5-7488ace54319&fileType=docx&objectUrl=https%3A%2F%2Fundp.sharepoint.com%2Fsites%2FIRHplatformonAirPollution%2FShared%20Documents%2FGeneral%2FUNDP_air_pollution.docx&baseUrl=https%3A%2F%2Fundp.sharepoint.com%2Fsites%2FIRHplatformonAirPollution&serviceName=teams&threadId=19:1d7258fb154149779909cd0f44a08489@thread.skype&groupId=25556223-4ec0-4e60-bef0-b43bfd59e552
https://teams.microsoft.com/l/file/74294E24-4994-420D-808B-D1A7C7308E11?tenantId=b3e5db5e-2944-4837-99f5-7488ace54319&fileType=docx&objectUrl=https%3A%2F%2Fundp.sharepoint.com%2Fsites%2FIRHplatformonAirPollution%2FShared%20Documents%2FGeneral%2FAir%20quality%20BiH-%20one%20pager.docx&baseUrl=https%3A%2F%2Fundp.sharepoint.com%2Fsites%2FIRHplatformonAirPollution&serviceName=teams&threadId=19:1d7258fb154149779909cd0f44a08489@thread.skype&groupId=25556223-4ec0-4e60-bef0-b43bfd59e552
https://teams.microsoft.com/l/file/74294E24-4994-420D-808B-D1A7C7308E11?tenantId=b3e5db5e-2944-4837-99f5-7488ace54319&fileType=docx&objectUrl=https%3A%2F%2Fundp.sharepoint.com%2Fsites%2FIRHplatformonAirPollution%2FShared%20Documents%2FGeneral%2FAir%20quality%20BiH-%20one%20pager.docx&baseUrl=https%3A%2F%2Fundp.sharepoint.com%2Fsites%2FIRHplatformonAirPollution&serviceName=teams&threadId=19:1d7258fb154149779909cd0f44a08489@thread.skype&groupId=25556223-4ec0-4e60-bef0-b43bfd59e552
https://teams.microsoft.com/l/file/74294E24-4994-420D-808B-D1A7C7308E11?tenantId=b3e5db5e-2944-4837-99f5-7488ace54319&fileType=docx&objectUrl=https%3A%2F%2Fundp.sharepoint.com%2Fsites%2FIRHplatformonAirPollution%2FShared%20Documents%2FGeneral%2FAir%20quality%20BiH-%20one%20pager.docx&baseUrl=https%3A%2F%2Fundp.sharepoint.com%2Fsites%2FIRHplatformonAirPollution&serviceName=teams&threadId=19:1d7258fb154149779909cd0f44a08489@thread.skype&groupId=25556223-4ec0-4e60-bef0-b43bfd59e552
https://teams.microsoft.com/l/file/E3E5A4B2-9DB8-4227-A7F0-501EE913DC4F?tenantId=b3e5db5e-2944-4837-99f5-7488ace54319&fileType=docx&objectUrl=https%3A%2F%2Fundp.sharepoint.com%2Fsites%2FIRHplatformonAirPollution%2FShared%20Documents%2FGeneral%2FHealthier%20Kosovo%20-%20one-page%20summary.docx&baseUrl=https%3A%2F%2Fundp.sharepoint.com%2Fsites%2FIRHplatformonAirPollution&serviceName=teams&threadId=19:1d7258fb154149779909cd0f44a08489@thread.skype&groupId=25556223-4ec0-4e60-bef0-b43bfd59e552
https://teams.microsoft.com/l/file/B7CCBE6D-F536-4B31-9664-F53B6ACE7CDC?tenantId=b3e5db5e-2944-4837-99f5-7488ace54319&fileType=docx&objectUrl=https%3A%2F%2Fundp.sharepoint.com%2Fsites%2FIRHplatformonAirPollution%2FShared%20Documents%2FGeneral%2FBreathe%20clean%20and%20green%20Bishkek%20(002).docx&baseUrl=https%3A%2F%2Fundp.sharepoint.com%2Fsites%2FIRHplatformonAirPollution&serviceName=teams&threadId=19:1d7258fb154149779909cd0f44a08489@thread.skype&groupId=25556223-4ec0-4e60-bef0-b43bfd59e552
https://teams.microsoft.com/l/file/FFF8C744-09E5-4326-848D-277B6413DF1A?tenantId=b3e5db5e-2944-4837-99f5-7488ace54319&fileType=docx&objectUrl=https%3A%2F%2Fundp.sharepoint.com%2Fsites%2FIRHplatformonAirPollution%2FShared%20Documents%2FGeneral%2FTackling%20Air%20Pollution%20in%20the%20City%20of%20Skopje%20(MKD).docx&baseUrl=https%3A%2F%2Fundp.sharepoint.com%2Fsites%2FIRHplatformonAirPollution&serviceName=teams&threadId=19:1d7258fb154149779909cd0f44a08489@thread.skype&groupId=25556223-4ec0-4e60-bef0-b43bfd59e552
https://teams.microsoft.com/l/file/085E28C5-36CE-4D53-95A5-EC202C90CD8E?tenantId=b3e5db5e-2944-4837-99f5-7488ace54319&fileType=docx&objectUrl=https%3A%2F%2Fundp.sharepoint.com%2Fsites%2FIRHplatformonAirPollution%2FShared%20Documents%2FGeneral%2FAddressing%20climate%20change%20and%20air%20pollution%20in%20Ukraine.docx&baseUrl=https%3A%2F%2Fundp.sharepoint.com%2Fsites%2FIRHplatformonAirPollution&serviceName=teams&threadId=19:1d7258fb154149779909cd0f44a08489@thread.skype&groupId=25556223-4ec0-4e60-bef0-b43bfd59e552
https://teams.microsoft.com/dl/launcher/launcher.html?url=%2f_%23%2fl%2fteam%2f19%3a1d7258fb154149779909cd0f44a08489%40thread.skype%2fconversations%3fgroupId%3d25556223-4ec0-4e60-bef0-b43bfd59e552%26tenantId%3db3e5db5e-2944-4837-99f5-7488ace54319&type=team&deeplinkId=1e1cde16-350f-4eee-9c40-cf79c2309d4d&directDl=true&msLaunch=true&enableMobilePage=true&suppressPrompt=true
https://teams.microsoft.com/dl/launcher/launcher.html?url=%2f_%23%2fl%2fteam%2f19%3a1d7258fb154149779909cd0f44a08489%40thread.skype%2fconversations%3fgroupId%3d25556223-4ec0-4e60-bef0-b43bfd59e552%26tenantId%3db3e5db5e-2944-4837-99f5-7488ace54319&type=team&deeplinkId=1e1cde16-350f-4eee-9c40-cf79c2309d4d&directDl=true&msLaunch=true&enableMobilePage=true&suppressPrompt=true
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Box 3. Main obstacles identified on air quality protection at the local self-government level 
in the Republic of Serbia, 202027

27 Ibid.
28 United Nations Economic Commission for Europe (UNECE), Clean Air for Life, Geneva, UNECE. See: https://drupal-main-staging.unece.
org/DAM/env/lrtap/Publications/Clean-air-for-life_eng.pdf
29 Edil Baiyzbekov, “How Harmful is the Air in Central Asia—Explained on the Graphs,” 15 January 2020, A Project of the Institute of War and 
Peace Reporting, Central Asian Bureau for Analytical Reporting. See: https://cabar.asia/en/how-harmful-is-the-air-in-central-asia-explained-
on-the-graphs#:~:text=With%20the%20onset%20of%20winter,5%20particles%20in%20the%20air.

Lack of strategic documents

Legislation and by-laws do not recognize emissions from individual house heating

Non-existent or insufficient capacity of LSGs to treat air quality issues

Lack of local air quality monitoring

Inefficient individual heating

Emissions of air pollutants from operators operating under national jurisdiction

Lack of inspection and monitoring of compliance

Lack of air quality expertise on the local level

Insufficient allocation of budget funds for cleaner air

Note: The survey resulted in a sample of 77 individual responses from the representatives of local self-
government units in Serbia. For further details, please refer to the study.

The section below provides a regional overview, together with a set of multisectoral priority areas and 
interventions, both technical and programmatic, for future programming and investment pipelines. 
The region is remarkably diverse in terms of its landscapes, ecosystems and climate zones, as 
well as in terms of its economic, social, political and cultural systems. Therefore, the need for 
technical interventions varies across countries, depending on the regulatory mechanisms, policies 
and legislation in place, the institutions and environmental vulnerabilities, among many other issues. 

Air pollution in the region mainly arises from the following sectors:

Air pollution from transport—Vehicles have been identified as a major source of air 
pollutant emissions globally, especially old cars and trucks which disproportionately 
contribute to urban air pollution. The growing import of end-of-life vehicles in the region 
also exacerbates existing air pollution issues in cities. Transport-related fuels may amount 
to more than 80 percent of air pollution in cities in the region.28 For example, Bishkek has 
420,000 cars registered, whereas the city is designed for a maximum of 50,000 cars.29 
Growth in automobile travel/transport has been a major contributor to air pollution in the 
region, especially considering that many cars, especially older/used models, do not have 
catalytic converters and smog control equipment. 

https://drupal-main-staging.unece.org/DAM/env/lrtap/Publications/Clean-air-for-life_eng.pdf
https://drupal-main-staging.unece.org/DAM/env/lrtap/Publications/Clean-air-for-life_eng.pdf
https://cabar.asia/en/how-harmful-is-the-air-in-central-asia-explained-on-the-graphs#:~:text=With%20the%20onset%20of%20winter,5%20particles%20in%20the%20air
https://cabar.asia/en/how-harmful-is-the-air-in-central-asia-explained-on-the-graphs#:~:text=With%20the%20onset%20of%20winter,5%20particles%20in%20the%20air
https://www.rs.undp.org/content/serbia/en/home/library/environment_energy/report-on-air-quality-protection-at-the-local-self-government-le.html
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Examples of policy interventions for the transport sector:

Optimize urban layout, formulate city mobility planning and develop public 
transportation system using clean and low emission technology (electric vehicles, 
mass rapid transit, compressed natural gas, biofuel and hydrogen). 

Raise awareness to change people’s behaviour, encouraging walking, cycling and 
public transportation. Promote zero-emission transport modes, such as cycling 
and electric transport (e-transport), in heavily polluted cities.

Review and upgrade vehicle emission standards and fuel quality standards, 
setting out the timeline for the implementation of standards for new vehicles.

Reduce emissions of in-use vehicles. Develop a retrofitting programme for heavy-
duty vehicles to install diesel particulate filters. Provide incentives for replacement 
and scrappage of old vehicles.  

Improve traffic management and flexible working mechanism, including working 
from home, to reduce transport intensity.

Promote shared mobility
(i.e. carpooling, public and commodities transport). 

Develop policy options to address the import of end-of-life cars from developed 
to developing countries.

Air pollution from waste—It is estimated that 1.6 billion tons of CO2 equivalent GHG 
emissions was generated globally in 2016, mainly from open dumping, open burning 
and disposal in landfills without landfill gas-capture systems. This amount represents 
5 percent of global emissions.30 Trends in waste management vary greatly not only by 
country, but by city, source and type of waste. Despite progress with recycling in some 
countries, uncontrolled dumping and burning of solid waste are still an unfortunate reality, 
as is pollution of water, air, and soil, including from the manufacture of pharmaceuticals 
in the health-care industry. GHG emissions result from uncontrolled dumping, burning of 
waste and inadequate waste segregation, collection, treatment and final disposal. 

When waste is burned, the resulting toxins and particulate matters in the air can cause 
respiratory and neurological diseases.31 Most waste generated in the region is disposed 
of in open dumps, from which leachates often contaminate soil and ground water and 
methane emissions release freely into the air32, or antibiotic water pollution leads to 
anti-microbial resistance. Many disposal sites are overloaded, improperly operated and 

30 Silpa Kaza et al., What a Waste 2.0. A Global Snapshot of Solid Waste Management to 2050, Urban Development Series (The World Bank, 
2018). See: http://documents.worldbank.org/curated/en/697271544470229584/pdf/132827-PUB-9781464813290.pdf
31 Ibid.
32 S. Coulibaly et al., Report, Eurasian Cities. New realities along the Silk Road (World Bank, Europe and Central Asia, 2012). See: http://doc-
uments.worldbank.org/curated/en/793131468256759023/pdf/728040PUB0EPI00LIC00PUB0DATE0907012.pdf; https://openknowledge.
worldbank.org/handle/10986/30317

http://documents.worldbank.org/curated/en/697271544470229584/pdf/132827-PUB-9781464813290.pdf
http://documents.worldbank.org/curated/en/793131468256759023/pdf/728040PUB0EPI00LIC00PUB0DATE0907012.pdf
http://documents.worldbank.org/curated/en/793131468256759023/pdf/728040PUB0EPI00LIC00PUB0DATE0907012.pdf
https://openknowledge.worldbank.org/handle/10986/30317
https://openknowledge.worldbank.org/handle/10986/30317
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maintained, and suffer from a lack institutional oversight. If no improvements are made, 
emissions from solid waste disposal are predicted to increase to 2.6 billion tonnes of CO2 
equivalent by 2050, thereby contributing to global warming.33

Examples of policy interventions for waste management:

Develop integrated waste management strategy towards a zero-waste pathway 
and ban open burning.

Improve waste prevention, segregation, collection, recycling, treatment and 
disposal facilities, including waste-to-energy solutions.

Provide incentives for circular economy.

Establish extended producer responsibility regimes.

Strengthen the management of e-waste and plastic waste, including improved 
legislation in trading non-recyclable plastics.

Scale-up best practices in the treatment of hazardous chemicals.

Address crop residue burning problems in rural areas.

Capacity-building and institutional strengthening for regulatory changes, 
behavioural change, policy enforcement, technology innovation, education 
and awareness, financing, monitoring and evaluation for the progress and 
sustainability.

Green bonds for municipal waste management.

Air pollution from health care waste—While the health-care facilities provide services to 
treat diseases relevant to air pollution, they themselves can contribute to the problems 
in terms of their healthcare waste management. In developing and transition countries, 
the generation of healthcare waste is rapidly increasing. Health care waste management 
(HCWM) treatment technologies that meet international guidelines are often not available 
at prices that facilities and governments can afford. As a result, countries most often 
opt for low technology incinerators, which result in significant releases of unintentional 
persistent organic pollutants. Such pollutants are considered to be among the most 
harmful, persistent and bioaccumulative global pollutants in the world and therefore 
controlled under the Stockholm Convention on Persistent Organic Pollutants. In the 
context of the COVID-19 pandemic, the infectious wastes from hospital facilities and 
disposable personal protective equipment/gear have increased several times at the 
peak of the outbreak compared to the normal situation. In addition, health care’s climate 
footprint is equivalent to 4.4 per cent of global net emissions and must respond to the 

33 Kaza et al., op. cit.
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climate emergency by reducing its energy consumption. The sector is a major polluter 
of the environment and, if it were a country, it would be the fifth largest greenhouse gas 
emitter on the planet.34

Examples of policy interventions for the health sector:

Provide requested and required guidance related to HCWM, including key 
information, training and procurement materials in order to reduce health care’s 
own air polluting practices and carbon footprint.

Devise strategies on how to avoid rushed solutions, such as open burning of 
accumulated waste.

Conduct HCWM capacity assessment.

Provide Health Care Without Harm (HCWH) training modules, together with WHO, 
GEF and UNDP, to educate citizens about air pollution and health.

Promoting legislation, policies, and strategies to protect public health from air 
pollution.

34 Health Care Without Harm, Health Care’s Climate Footprint, Climate-smart health care series, Green Paper Number One, Produced in 
collaboration with Arup, September 2019. See: https://www.arup.com/-/media/arup/files/publications/h/health-cares-climate-footprint.pdf

Photo: ©UNDP

https://www.arup.com/-/media/arup/files/publications/h/health-cares-climate-footprint.pdf
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Preparing for the impacts of extreme weather conditions, including from air 
pollution and the shifting burden of diseases.

Develop an overall gender-responsive communications strategy and campaigns 
to key audiences.

Early engagement with landfill owners, waste management and collection 
companies and other relevant local stakeholders, including municipalities to 
prepare for the disposal of the waste.

Demonstrate and scale-up the zero-carbon health care facilities including 
integrated highly efficient HVAC (heating, ventilation and air conditioning) system.

Indoor air pollution from household heating and cooking—There is little awareness of 
alternative and less polluting methods of heating in the region, and many households lack 
proper insulation, especially for roofs and windows. In Skopje, for instance, 30 percent of 
the city’s poor air quality comes from woodburning stoves as they are cheaper than central 
heating.35 In particular, household wood burning is responsible for almost 90 percent of the 
primary PM emissions in Skopje. Moreover, 40 percent of households admit to burning plastic, 
garbage and other toxic materials for heating purposes.36 These practices are hazardous 
to health leading to such effects as respiratory difficulties, shortness of breath and carbon 
monoxide poisoning. Furthermore, pollution from inefficient stoves could also impact women 
and children even more depending on the hours spent indoors, which are very likely to be long 
hours considering COVID-19 related restrictions. Kyrgyzstan, for instance, ranks among one of 
the most affected countries in the region for diseases resulting from indoor air pollution. One 
of the reasons is that households mainly opt for coal-based stoves and boilers over electric 
devices because of their low cost and because operation is not interrupted by frequent power 
outages.37 Public awareness about indoor air pollution is also an issue in the region with lack 
of clear understanding on how household heating systems impact air quality and individual 
health. Therefore, end-user’s heating behaviour choices for fuel selection, stove operation and 
maintenance will play a critical role in improvements in this area. 

Examples of policy interventions for household heating and cooking:

Raise public awareness on the adverse health impact of indoor pollution partnering 
with WHO.

Develop a clean heating plan and technical road map for the cities considering 
the national and international experiences and best practices. 

35 UNDP, Republic of North Macedonia, “Major New Survey of Household Heating Identifies Some Key Causes of Skopje’s Soaring Levels 
of Pollution”, 17 January 2018. See: https://www.mk.undp.org/content/north-macedonia/en/home/presscenter/articles/2018/01/17/ma-
jor-new-survey-of-household-heating-identifies-some-key-causes-of-skopje-s-soaring-levels-of-pollution.html
36 https://info.undp.org/docs/pdc/Documents/MKD/PRODOC_MKD10_00109164_Tackling%20Air%20Pollution.pdf 
37 Ani Balabanyan et al., KEEPING WARM: Urban Heating Options in the Kyrgyz Republic, Summary Report (World Bank, March 2015). 
See: http://documents1.worldbank.org/curated/en/555021468011161504/pdf/97409-WP-P133058-Box391503B-PUBLIC-Heating-Assess-
ment-for-Kyrgyz-P133058-Final.pdf

https://www.mk.undp.org/content/north-macedonia/en/home/presscenter/articles/2018/01/17/major-new-survey-of-household-heating-identifies-some-key-causes-of-skopje-s-soaring-levels-of-pollution.html
https://www.mk.undp.org/content/north-macedonia/en/home/presscenter/articles/2018/01/17/major-new-survey-of-household-heating-identifies-some-key-causes-of-skopje-s-soaring-levels-of-pollution.html
https://info.undp.org/docs/pdc/Documents/MKD/PRODOC_MKD10_00109164_Tackling%20Air%20Pollution.pdf
http://documents1.worldbank.org/curated/en/555021468011161504/pdf/97409-WP-P133058-Box391503B-PUBLIC-Heating-Assessment-for-Kyrgyz-P133058-Final.pdf
http://documents1.worldbank.org/curated/en/555021468011161504/pdf/97409-WP-P133058-Box391503B-PUBLIC-Heating-Assessment-for-Kyrgyz-P133058-Final.pdf
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Demonstrate clean heating technologies such as district heating system, ground-
source heat pump, air-source heat pump, water-source heat pump or waste-to-
energy. 

Promote clean cookstoves and fuels to ensure improved efficiency and emissions 
profile compared with existing coal stoves.

Programme for efficient individual heating solutions, such as gas heaters and 
boilers, heat pumps and efficient solid-fuel stoves and boilers.

Promote Public-Private Partnership model for clean heating. 

Implement mandatory building codes for energy efficiency and energy saving, 
promote green building and passive solar building, enhance HVAC (heating, 
ventilation, air conditioning) standards and labelling, improve insulation of the 
building and maintenance of equipment.

Promote use of off-grid renewable energy supply (e.g. solar panels) to reduce the 
reliance on fuel burning. 

Air pollution from industrial emissions/operations—Europe and Central Asia is one of the 
most carbon intensive regions in the world, with 88 percent of the energy supply coming 
from fossil fuels, while investments in renewable energy comprise only 0.2 percent of 
global commitments in the region.38 In some cities of the region, emissions from industrial 
sources generate both the majority of the serious air pollution at local level and negatively 
impact the air quality of broad regions because emissions are carried long distances by 
winds. Stringent emission standards for various industries and enforcement of those 
standards are critical to address the problem.

Examples of policy interventions to regulate industrial emissions:

Review the air pollutants emission standards for main industries in the country 
and revise the standards referring to the regional and international guidelines and 
best practices.

Organize stakeholder consultation for the timeline of the implementation of new 
emission standards.

Revise relevant national laws and regulations for the enforcement of stringent 
standards.    

Provide incentives to industries for the transition to low emission and clean 
technology. 

38 DP Regional Bureau for Europe and CIS, Climate Change Adaptation in Europe and Central Asia. Adapting to a changing climate for 
resilient development, UNDP Istanbul Regional Hub, 2018. See: https://www.undp.org/content/dam/undp/library/Climate%20and%20Disas-
ter%20Resilience/Climate%20Change/UNDP_CCA_ECA_16-11-2018-web.pdf

https://www.undp.org/content/dam/undp/library/Climate%20and%20Disaster%20Resilience/Climate%20Change/UNDP_CCA_ECA_16-11-2018-web.pdf
https://www.undp.org/content/dam/undp/library/Climate%20and%20Disaster%20Resilience/Climate%20Change/UNDP_CCA_ECA_16-11-2018-web.pdf
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Increase the use of low-emission fuels and renewable combustion-free power 
sources such as solar and wind.

Co-generate heat and power and increase distributed energy generation through 
mini-grids and rooftop solar PV systems.

Establish on-line monitoring system to collect the data from the industries.

Carry out enforcement activities for compliance. 

The following cross-cutting support areas are also key to ensure success in many of the multisectoral 
interventions and sound policymaking for air pollution:

Data, monitoring and modelling—Data, monitoring and modelling tools are increasingly 
serving in decision-making to expand, upgrade and optimize tools to advance air pollution 
control. Good quality data, reliable monitoring and reporting systems are essential to 
assess the air quality and health linkages, supporting a debate on possible policy options 
that address the main drivers of air pollution, including energy and transport policies and 
reforms. That said, coherent quality monitoring and assessment systems are critical for 
an effective compliance control, taking into account international standards. Although 
some efforts have been made in recent years, monitoring of PM10 and PM2.5 and of other 
pollutants, such as NOX, SOX tropospheric O3, and CO, is still very limited in the region.39

39 WHO, Health Effects of Particulate Matter, Policy implications for countries in Eastern Europe, Caucasus and Central Asia, WHO Regional 
Office for Europe, 2013. See: http://www.euro.who.int/__data/assets/pdf_file/0006/189051/Health-effects-of-particulate-matter-final-Eng.pdf
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http://www.euro.who.int/__data/assets/pdf_file/0006/189051/Health-effects-of-particulate-matter-final-Eng.pdf
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Therefore, more ambitious efforts need to be put in place for national/subnational 
monitoring to successfully assess population exposure and to assist local/national 
authorities in establishing plans for improving air quality. It is also critical to recall that 
data from air quality monitoring can only be used to assess health effects if the monitoring 
is regular and continuous over time. In Kyrgyzstan, for example, local indexes developed 
in the Soviet period are inadequate for real-time tracking of the air pollution, and thus 
integration of further monitoring stations will be needed for both measuring PM10 and 
PM2.5 levels and for analysing concentrations of other air pollution sources, such as NOX, 
SOX and O3. 

Examples of policy interventions for data, monitoring and modelling on air pollution:

Hydromet and environment control services for data collection working closely 
with data providers, including governments, private companies, universities and 
development partners. 

Improving national emission inventories and air quality modelling.

Establishing new monitoring stations and air quality monitoring equipment to 
ensure continuous real-time data collection of the pollutants. 

Develop a strong monitoring capacity. 

Introducing a colour-based air quality index, indicating the concentration of 
pollution and its impact on human health. Accordingly, advise precautionary 

Photo: ©Pixabay
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measures for sensitive groups, such as the elderly, children and those with 
respiratory or cardiovascular problems. 

Advancing monitoring for complying with data and reporting obligations under 
the international conventions on air pollution.

Air quality sensor technology, including instruments such as sensor pods, 
advanced chemistry instruments, ceilometers, spectrometers, among others. 

Enhancement of ground-based data and use of satellite data for air quality 
monitoring. For example, a recent joint study conducted by UNDP and the 
European Space Agency provides analysis on the impact of COVID-19 on the air 
quality in the Republic of Moldova and Ukraine, using earth observation satellite 
data in complementarity to traditional monitoring systems. More information on 
this topic is available here.

The following free databases can provide valuable information by building a case for policymaking, 
and inform the level of risk through an initial understanding of the real-time air quality status in 
countries.

NASA satellites observe air pollution from space, providing estimates of pollution across 
the globe.

IQAir operates a free real-time air quality information platform, including real-time 3D 
animated air pollution map.

WHO’s Global Ambient Air Quality Database provides city-level PM2.5 and PM10 data, as 
reported by the national authorities. 

The State of Global Air provides national level, annual average air quality data derived from 
ground-level measurements, satellite-based estimates and other models. It also provides 
data on numbers of deaths attributed to air pollution.

European Environment Agency often provides data from national, regional and local 
environmental authorities.

Our World in Data provides historical global data about the problems the world faces 
including air pollution. On the closely integrated website SDG-Tracker.org, the latest 
available data on the 232 SDG-Indicators are presented. 

Policy and dialogue—The basic legal and policy frameworks are often in place and keep 
improving given the commitments made under international agreements and conventions. 
However, implementation gaps persist, and further improvements in reforms focusing 
on the energy-climate change-health nexus are still needed. The real problem is often 

https://www.md.undp.org/content/moldova/en/home/library/climate_environment_energy/covid-19-impact-on-air-quality-in-ukraine-and-the-republic-of-mo.html
https://haqast.org/data-and-tools/
https://www.iqair.com/us/world-air-quality
https://www.who.int/airpollution/data/cities/en/
https://www.stateofglobalair.org/data/#/air/plot
https://www.eea.europa.eu/data-and-maps/explore-interactive-maps/up-to-date-air-quality-data
https://ourworldindata.org
https://sdg-tracker.org
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implementation, particularly at the subnational level and the lack of a coherent approach, 
mainly at the national level. Integrating climate change and air quality policies would be 
the most effective long-term approach, which brings opportunities both to reduce GHG 
emissions and to improve air quality and health outcomes.

Examples of interventions for policy and dialogue on air pollution: 

Policies and actions should represent a cross-sectoral approach to air quality 
management with shared objectives and targets in a coordinated way, and include 
sectors such as transport, energy, waste, health and agriculture.

Regulatory measures and interventions targeting reductions of negative health 
effects from air pollution.

Health monitoring, assessment and response to air pollution exposure with 
quantification of the impact of air pollution on the disease burden. 

Multisectoral coordination mechanisms, including with ministries of health, 
industry, environment, energy, transportation, construction and agriculture and 
also with local government to cooperate in dealing with the air pollution challenges.

Improvements in Nationally Determined Contributions and National Adaptation 
Plans with the aim of identifying synergies between air quality and climate change 
policy to maximize health benefits, including strategies to improve resource 
efficiency and advocate for a circular economy.

Regulation on air quality assessment and management. 

Awareness-raising and trainings—Education/training programmes are essential to 
achieve behavioural change and to ensure the development of the necessary capacities of 
all those involved in planned activities, from capacity-building to strategic planning. Several 
outreach and awareness-raising events are complementary to those training programmes 
with increased capacities to communicate necessary information in a systematic manner 
to front-line workers (e.g. health workers, environmental experts) and to traditional and 
non-traditional stakeholders (e.g. cities and municipality leaders, NGOs and the media).

Examples of policy interventions for awareness-raising and trainings on air pollution:

Raising awareness of the scale of the problem (e.g. promotion of studies on the 
economic impact that can result from air pollution).

Better planning of coordination and collaboration between research projects 
working on the health effects of air pollution.

Promoting information campaigns, trainings and public awareness of the impacts 
of climate change and air pollution on human, animal and planetary health, and 
taking account of environmental, social, gender and age perspectives.
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Enhancing skills and increasing understanding of the provisions of the protocols, 
laws and standards.

Institutional capacity-building and training of human resources with a focus on 
the health impact assessment, environmental risk and air quality monitoring.

Improving the use of existing capacity and sharing lessons learned related to air 
quality monitoring, emission inventories, projections and abatement strategies.

Financing air pollution control—SDGs 12 (sustainable production and consumption), 
7  (access to sustainable, modern energy services) and 13 (climate action) call for 
reductions or the cancellation of national budget funding for carbon-intensive activities. In 
addition to freeing up fiscal space for other needs, cutting fossil fuel subsidies (i.e. shifting 
fossil fuel subsidies to energy efficiency and renewable energy practices instead) helps 
countries implement commitments on the nationally defined reductions in greenhouse 
gas emissions made at the Paris Climate Convention in 2015. Implementing policies that 
improve the air quality, for example, can return up to fifty times their costs as a result of 
improved health and productivity outcomes.40 There is also a potential to tackle both air 
pollution and GHG emissions by investing in climate-friendly and resilient infrastructure 
projects. However, local governments often lack access to sustainable finance and demand 
for capital to implement infrastructure and technical solutions. Research and data are also 
an inextricable part of understanding the complex dynamics of the air pollution problem to 
better identify the critical investment needs. 

Recent studies indicate that domestic public resources in developing countries—which are 
critical to deliver on SDGs—are expected to fall by $3 trillion. In a similar trend, the economic 
recession can also drive significant reductions in Official Development Assistance.41 It 
is therefore critical to fund interventions that deliver multiple benefits, which are more 
important than ever before as humankind experiences social and economic impacts of 
COVID-19.

Examples of policy interventions for financing air pollution control:

Promoting access to funding based on the identified priority needs of end 
users and small- and medium-sized enterprises, and on national and sectoral 
development strategies, plans and investment priorities.

The benefits of tackling air quality for economic development and justice and 
the climate and health nexus should be demonstrated more clearly to grow the 
number of funders and diversify partners.

40 Clean Air Fund, The State of Global Air Funding 2020. See: https://www.cleanairfund.org/wp-content/uploads/2020/09/EMBAR-
GOED-7-Sept_State-of-Global-AQ-Funding-2020_Clean-Air-Fund_Final.pdf 
41 Amy Dodd et al., Covid-19 and Financing Projections for Developing Countries, Development Initiatives, 4 June 2020. See: https://devinit.
org/resources/covid-19-and-financing-projections-developing-countries/ 

https://www.cleanairfund.org/wp-content/uploads/2020/09/EMBARGOED-7-Sept_State-of-Global-AQ-Funding-2020_Clean-Air-Fund_Final.pdf
https://www.cleanairfund.org/wp-content/uploads/2020/09/EMBARGOED-7-Sept_State-of-Global-AQ-Funding-2020_Clean-Air-Fund_Final.pdf
https://devinit.org/resources/covid-19-and-financing-projections-developing-countries/
https://devinit.org/resources/covid-19-and-financing-projections-developing-countries/
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Design effective policies and regulations to enable clean energy investment.

Providing access to finance to implement energy efficiency measures and 
renewable energy technologies to reduce coal consumption.

Private sector involvement and blended finance mechanisms to combine 
domestic resources together with international co-financing.

International financial institutions investments for infrastructure upgrades.

Promoting investment in supply chains and local manufacturing to ensure the 
availability of locally needed technologies.

Insurance-based financing products for climate adaptation and mitigation. 

The Breathe Better Bond, for example, is a newly developed instrument that invests in 
projects reducing air pollution and GHG emissions, led by the International Finance 
Cooperation, and which will bring together the actors in each city, while simultaneously 
participating in an investor or credit enhancement role. The instrument is designed to be 
issued by the urban authorities in developing countries, providing dual benefits to cities 
by improving health while combatting climate change. If implemented in the 10 emerging 
market cities with the most potential, the initiative could mobilize $4 billion for climate-
friendly urban infrastructure investment that can reduce health impacts linked to air 
pollution and mitigate GHG emissions. Further details are available here.

Photo: ©UNDP Eurasia
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Useful resources that could offer 
solutions and new insights to tackle 
the air pollution problem in the region

Clean Air Innovation 
Challenge

As a part of our response to air pollution, UNDP Serbia, in cooperation 
with UNICEF and WHO, launched the Clean Air Innovation Challenge 
to call proposals for innovative products and technological solutions 
to reduce air pollution in Serbia and improve air quality. For details on 
the innovative solutions, please visit the following pages: Air quality 
monitoring, Air purifiers, Individual heating units, and Reducing impact 
on children.

Tackling air pollution  
in the city of Skopje

The project aims to demonstrate a multi-pronged intervention to tackle 
air pollution in the City of Skopje linked to the residential sector. It will 
establish a fully functional platform that brings all traditional and non-
traditional partners to work together to address the issue of air pollution 
in the City of Skopje. At the time of writing this report, the project is 
under implementation by UNDP and funded by the Swedish International 
Development Agency until 31 December 2021. 

COVID-19 impact on 
air quality in Ukraine 
and the Republic of 
Moldova 

This publication provides insights from the monitoring of the air quality 
and the impact of COVID-19 on the air quality in the Republic of Moldova 
and Ukraine.

Addressing climate 
change and health  
in the ECA region

This Joint Value Proposition by UNDP and WHO on addressing climate 
change and health in the Europe and Central Asia region provides 
an overview of key thematic and programmatic entry points toward 
strengthening national health adaptation and mitigation capacities.

Health risk assessment 
of air pollution

The publication provides a general introduction to the concept of air 
pollution health risk assessment (AP-HRA) and the estimation of health 
risks from air pollution and its sources, and highlights general principles 
for conducting an AP-HRA in various policy scenarios.

http://cleanairresponse.undp.org.rs
http://cleanairresponse.undp.org.rs
http://cleanairresponse.undp.org.rs/
http://cleanairresponse.undp.org.rs/air-quality-monitoring/
http://cleanairresponse.undp.org.rs/air-quality-monitoring/
http://cleanairresponse.undp.org.rs/air-purifiers/
http://cleanairresponse.undp.org.rs/individual-heating-units/
http://cleanairresponse.undp.org.rs/reducing-impact-on-children/
http://cleanairresponse.undp.org.rs/reducing-impact-on-children/
https://open.undp.org/projects/00110061
https://open.undp.org/projects/00110061
https://open.undp.org/projects/00110061
https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.md.undp.org%2Fcontent%2Fmoldova%2Fen%2Fhome%2Flibrary%2Fclimate_environment_energy%2Fcovid-19-impact-on-air-quality-in-ukraine-and-the-republic-of-mo.html&data=04%7C01%7Ccansu.demir%40undp.org%7C3ef961dcc11e4d54bbf008d8c6abb3c5%7Cb3e5db5e2944483799f57488ace54319%7C0%7C0%7C637477788039415918%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=YoDOE06BuilBqcG%2FMqXRhD7aBEKlGHAgWLyWkQISqR4%3D&reserved=0
https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.md.undp.org%2Fcontent%2Fmoldova%2Fen%2Fhome%2Flibrary%2Fclimate_environment_energy%2Fcovid-19-impact-on-air-quality-in-ukraine-and-the-republic-of-mo.html&data=04%7C01%7Ccansu.demir%40undp.org%7C3ef961dcc11e4d54bbf008d8c6abb3c5%7Cb3e5db5e2944483799f57488ace54319%7C0%7C0%7C637477788039415918%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=YoDOE06BuilBqcG%2FMqXRhD7aBEKlGHAgWLyWkQISqR4%3D&reserved=0
https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.md.undp.org%2Fcontent%2Fmoldova%2Fen%2Fhome%2Flibrary%2Fclimate_environment_energy%2Fcovid-19-impact-on-air-quality-in-ukraine-and-the-republic-of-mo.html&data=04%7C01%7Ccansu.demir%40undp.org%7C3ef961dcc11e4d54bbf008d8c6abb3c5%7Cb3e5db5e2944483799f57488ace54319%7C0%7C0%7C637477788039415918%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=YoDOE06BuilBqcG%2FMqXRhD7aBEKlGHAgWLyWkQISqR4%3D&reserved=0
https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.md.undp.org%2Fcontent%2Fmoldova%2Fen%2Fhome%2Flibrary%2Fclimate_environment_energy%2Fcovid-19-impact-on-air-quality-in-ukraine-and-the-republic-of-mo.html&data=04%7C01%7Ccansu.demir%40undp.org%7C3ef961dcc11e4d54bbf008d8c6abb3c5%7Cb3e5db5e2944483799f57488ace54319%7C0%7C0%7C637477788039415918%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=YoDOE06BuilBqcG%2FMqXRhD7aBEKlGHAgWLyWkQISqR4%3D&reserved=0
https://www.md.undp.org/content/moldova/en/home/library/climate_environment_energy/covid-19-impact-on-air-quality-in-ukraine-and-the-republic-of-mo.html
https://www.eurasia.undp.org/content/rbec/en/home/library/hiv_aids/climate-change-health-europe-central-asia.html
https://www.eurasia.undp.org/content/rbec/en/home/library/hiv_aids/climate-change-health-europe-central-asia.html
https://www.eurasia.undp.org/content/rbec/en/home/library/hiv_aids/climate-change-health-europe-central-asia.html
https://www.eurasia.undp.org/content/rbec/en/home/library/hiv_aids/climate-change-health-europe-central-asia.html
https://www.eurasia.undp.org/content/rbec/en/home/library/hiv_aids/climate-change-health-europe-central-asia.html
http://www.euro.who.int/__data/assets/pdf_file/0006/298482/Health-risk-assessment-air-pollution-General-principles-en.pdf?ua=1
http://www.euro.who.int/__data/assets/pdf_file/0006/298482/Health-risk-assessment-air-pollution-General-principles-en.pdf?ua=1
https://www.euro.who.int/__data/assets/pdf_file/0006/298482/Health-risk-assessment-air-pollution-General-principles-en.pdf
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WHO Air Pollution 
Guidelines 

WHO sets recommended limits for health-harmful concentrations of key 
air pollutants both outdoors and inside buildings and homes, based on 
global synthesis of scientific evidence. 

Air quality in 
Europe—2019 report

The report presents an updated overview and analysis of air quality 
in Europe from 2000 to 2017. It reviews the progress made towards 
meeting the air quality standards established in the two EU Ambient Air 
Quality Directives and towards the WHO air quality guidelines.

A review of 20 years’  
air pollution control  
in Beijing

The report reviews the air quality management system set up in Beijing, 
conducts quantitative assessments of the pollution reduction effects 
in selected areas, and analyses the new challenges Beijing faces, and 
provides recommendations for further improvement of air quality.

Air quality strategy  
to reduce coronavirus 
infection

The report represents a set of proposals with a particular focus on 
reducing pollution and COVID-19 infection.

UN Environment 
COVID-19 Waste 
management 
Factsheets

A series of seven factsheets published by the United Nations 
Environment Programme, highlighting some of the challenges and 
solutions around the management of COVID-19 waste. Factsheet 6 
directly focuses on air pollution and can be found here.

EU Action Plan: 
Towards a Zero 
Pollution for Air,  
Water and Soil

On 12 May 2021, the European Commission adopted the EU Action Plan: 
“Towards a Zero Pollution for Air, Water and Soil” (and annexes)—a key 
deliverable of the European Green Deal.

https://www.who.int/airpollution/guidelines/en/
https://www.who.int/airpollution/guidelines/en/
https://www.who.int/airpollution/guidelines/en/
https://www.eea.europa.eu/publications/air-quality-in-europe-2019
https://www.eea.europa.eu/publications/air-quality-in-europe-2019
https://www.eea.europa.eu/publications/air-quality-in-europe-2019
https://www.unep.org/resources/report/review-20-years-air-pollution-control-beijing
https://www.unep.org/resources/report/review-20-years-air-pollution-control-beijing
https://www.unep.org/resources/report/review-20-years-air-pollution-control-beijing
https://www.unep.org/resources/report/review-20-years-air-pollution-control-beijing
https://appgaq.files.wordpress.com/2020/07/air-quality-strategy-to-reduce-coronavirus-infection.pdf
https://appgaq.files.wordpress.com/2020/07/air-quality-strategy-to-reduce-coronavirus-infection.pdf
https://appgaq.files.wordpress.com/2020/07/air-quality-strategy-to-reduce-coronavirus-infection.pdf
https://appgaq.files.wordpress.com/2020/07/air-quality-strategy-to-reduce-coronavirus-infection.pdf
https://www.unep.org/resources/factsheet/covid-19-waste-management-factsheets#:~:text=The%20UNEP%20COVID%2D19%20Waste,the%20atmosphere%2C%20land%20and%20water.
https://www.unep.org/resources/factsheet/covid-19-waste-management-factsheets#:~:text=The%20UNEP%20COVID%2D19%20Waste,the%20atmosphere%2C%20land%20and%20water.
https://www.unep.org/resources/factsheet/covid-19-waste-management-factsheets#:~:text=The%20UNEP%20COVID%2D19%20Waste,the%20atmosphere%2C%20land%20and%20water.
https://www.unep.org/resources/factsheet/covid-19-waste-management-factsheets#:~:text=The%20UNEP%20COVID%2D19%20Waste,the%20atmosphere%2C%20land%20and%20water.
https://www.unep.org/resources/factsheet/covid-19-waste-management-factsheets#:~:text=The%20UNEP%20COVID%2D19%20Waste,the%20atmosphere%2C%20land%20and%20water.
https://wedocs.unep.org/bitstream/handle/20.500.11822/32774/FS6.pdf?sequence=1&isAllowed=y
https://ec.europa.eu/environment/strategy/zero-pollution-action-plan_en
https://ec.europa.eu/environment/strategy/zero-pollution-action-plan_en
https://ec.europa.eu/environment/strategy/zero-pollution-action-plan_en
https://ec.europa.eu/environment/strategy/zero-pollution-action-plan_en
https://ec.europa.eu/environment/pdf/zero-pollution-action-plan/communication_en.pdf
https://ec.europa.eu/environment/pdf/zero-pollution-action-plan/annexes_en.pdf
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