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Abstract 

Aim: The population in the Western Balkans is exposed to high air pollution concentrations, 

among the highest in Europe, causing death and disability. Research, however, on the resulting 

economic cost in the region is still limited. We estimate the economic cost of the adverse health 

effects from air pollution exposure, including fine particulate matter (ambient and household) 

and ambient ozone air pollution in the region. 

Methods: We employ both market and welfare-oriented methods. According to the Cost-of-

Illness (COI) approach, we estimate both the direct (healthcare expenditure) and indirect cost 

(mortality and morbidity cost). Against the shortcomings of a market-based valuation, the 

Willingness to Pay (WTP) approach is also used. The most recent data from the Global Burden 

of Disease Study 2019 are used. 

Results: Under the COI approach, total economic cost is estimated at PPP$ 6.3 billion. 

Equivalently, it ranges from 0.8% of GDP in Croatia to 2.39% of GDP in Bosnia and 

Herzegovina. The WTP methodology yields a significantly higher estimate, equal to PPP$ 76.7 

billion. The monetary amount associated with the disease burden of air pollution is significant. 

Conclusion: Public health policies should include monitoring of the adverse health effects of 

air pollution. Abatement policies should aim at reducing ambient air pollution as well as the 

dependence on polluting household energy usage. The reduced economic cost can be 

accompanied by benefits associated with climate change mitigation and an overall 

improvement in population’s health status, an important aspect given the current COVID-19 

pandemic. 
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Introduction 

Over the last years, the problem of 

increased air pollution has drawn a lot of 

attention in the Western Balkans region. Air 

pollution is the fourth leading health risk 

factor causing death, while it is among the 

first seven risk factors for disability (1). 

Despite the clear epidemiological evidence 

on the adverse health effects of air pollution 

in the region, research on the associated 

economic cost is still limited.  

Most of the relevant studies focus on 

mortality cost, with Willingness to Pay 

(WTP) being the valuation method most 

frequently employed (2-6). Only one of 

these studies offers estimates under the 

Cost-of-Illness (COI) approach as well, 

albeit Albania and Montenegro are not 

included in the analysis (3). Research on 

morbidity cost and/or healthcare 

expenditure due to air pollution is also 

limited for individual countries in the 

Western Balkans (7-10). Finally, a couple 

of studies estimate healthcare costs due to 

air pollution induced from coal-fired 

electricity plants (10,11).  

The aim of the present study is to estimate 

the economic cost of air pollution-

attributable health effects in all six 

countries in the Western Balkans region, 

Albania, Bosnia and Herzegovina, Croatia, 

Montenegro, North Macedonia, and Serbia, 

in 2019. Our estimates include not only the 

economic cost of the health effects from 

ambient air pollution (fine particulate 

matter (PM2.5) and ozone), but also from 

household PM2.5 air pollution. 

We employ two different valuation 

methodologies, namely COI and WTP, 

examining the economic cost of air 

pollution from both a market and a welfare 

perspective. Within a market or income-

based framework, the burden of disease 

from air pollution can be seen as a 

disinvestment in the human capital stock of 

a country. This disinvestment must be 

valued as in the case of other forms of 

capital degradation (12). On the other hand, 

WTP is more closely related to the concept 

of economic welfare and has become a 

mainstream approach in valuing pollution-

related mortality risks. The use of both 

methods can be seen as an attempt to offer 

an upper (WTP) and lower (COI) bound of 

economic losses due to air pollution 

exposure. Under the COI approach, all cost 

components are taken into account. To the 

best of our knowledge, this is the first study 

estimating healthcare expenditure and 

indirect morbidity cost due to air pollution 

in the Western Balkans. We use the most 

recent data on the disease burden (1). 

Methods 

Cost-of-Illness 

According to COI, the economic cost of air 

pollution is divided into annual direct and 

indirect cost (13,14). Direct cost includes 

healthcare expenditure incurred due to air 

pollution-related diseases. Direct costs can 

be health care costs resulting from the use 

of health care services (hospitalization, 

physician services, medication) and non-

healthcare expenditure (transportation to 

health care providers, informal care for the 

sick, replacement expenses for sick 

workers, cost of cleaning up polluted air). 

In our analysis, direct cost includes 

government health spending, out-of-pocket 

health spending, prepaid private spending 

and for some countries development 

assistance for health. Non-healthcare 

expenditure is not taken into account due to 

lack of data, as in most COI studies. 

For the three categories of air pollution 

under examination and their joint effect 

(total air pollution), the attributable 

healthcare expenditure is estimated as: 

𝑨𝑷𝑨𝑬𝒊𝒋 =  𝑨𝑷𝑨𝑭𝒊𝒋  ×  𝑻𝑯𝑬𝒋                 (𝟏)

where 𝐴𝑃𝐴𝐸𝑖𝑗 is the air pollution 

attributable healthcare expenditure by air 

pollution subcategory 𝑖 and country 𝑗, 

𝐴𝑃𝐴𝐹𝑖𝑗 is the air pollution attributable 

fraction (mean value) based on data on 

death numbers by pollution subcategory 𝑖 
and country 𝑗, and 𝑇𝐻𝐸𝑗 is total health 

spending by country 𝑗. 
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Indirect cost is related to productivity losses 

due to premature mortality and morbidity 

resulting from air pollution attributable 

illnesses. The quantification of the resulting 

economic losses is done using the Human 

Capital (HC) method (3). Indirect 

morbidity cost, attributable to air pollution 

𝐴𝑃𝐴𝐼𝐶, is calculated as: 

𝑨𝑷𝑨𝑰𝑪𝒊𝒋𝒌𝒔 = 𝑨𝑷𝑨𝑭𝒊𝒋𝒌𝒔 × 𝒀𝑳𝑫𝒊𝒋𝒌𝒔 × 𝑬𝒋𝒔

× 𝑷𝑹𝑶𝑫𝒋    (𝟐)

where 𝐴𝑃𝐴𝐹𝑖𝑗𝑘𝑠 is the air pollution 

attributable fraction of indirect morbidity 

cost by air pollution subcategory 𝑖, country 

𝑗, disease 𝑘 and population subgroup 𝑠 

(mean value), 𝑌𝐿𝐷 is the number of Years 

Lived with Disability, 𝐸 is employment to 

population ratio by country 𝑗 and 

population subgroup 𝑠 and 𝑃𝑅𝑂𝐷 is Gross 

Domestic Product (GDP) per worker by 

country 𝑗. It should be mentioned that the 

use of GDP per worker is only an imperfect 

proxy for measuring lost productivity due 

to air pollution-induced morbidity (and 

mortality below). A better measure would 

have been the use of mean annual earnings 

by population subgroup, as suggested by 

Max et al. (15). However, in the absence of 

such detailed wage data by gender and age, 

we opt for the use of a second-best option, 

i.e., GDP per worker. The population

subgroups of interest are males and females

ages 15-19 years to 75-79 years.

Indirect mortality cost includes present and

future foregone income due to premature

mortality from air pollution-related

illnesses. Air pollution attributable indirect

mortality cost 𝐴𝑃𝐴𝑀𝐶 for pollution

subcategory 𝑖 and country 𝑗, resulting from

premature death from disease 𝑘 in the

population subgroup 𝑠 is calculated as:
𝑨𝑷𝑨𝑴𝑪𝒊𝒋𝒌𝒔 = 𝑨𝑷𝑨𝑭𝒊𝒋𝒌𝒔

× ∑ (𝑫𝑬𝑨𝑻𝑯𝒊𝒋𝒌𝒔𝒂

𝒎𝒂𝒙

𝒂=𝒎𝒊𝒏

× 𝑷𝑽𝑳𝑬𝒋𝒔𝒂)  (𝟑) 

where 𝐴𝑃𝐴𝐹 is the air pollution attributable 

fraction of death (mean value), 𝐷𝐸𝐴𝑇𝐻 is 

the total number of deaths, 𝑃𝑉𝐿𝐸 is the 

present discounted value of lifetime 

earnings and 𝑚𝑖𝑛 - 𝑚𝑎𝑥 represent the 

minimum and maximum age groups, 

respectively. 

Note that the population attributable 

fractions used in the analysis originate from 

the GBD 2019 Study (1) and form a part of 

a complex framework developed for human 

health comparative risk assessment. This 

framework consists of six steps, including 

the evaluation of various risks and the 

formation of risk-outcome pairs to be 

included in the study, the estimation of 

exposure, the collection of sources related 

to the “theoretical minimum risk exposure 

level” (TMREL), the decision on TMREL 

and related uncertainty, the estimation of 

population attributable fractions, the 

estimation of summary exposure values, the 

collection and assessment of mediation 

effects and finally the estimation of the 

attributable health burden (16). Due to the 

complexities present in calculating the 

population attributable fractions (renamed 

as pollution attributable fractions in the 

present analysis), the reader is referred to 

Appendix 1 (section 2, pp. 39-40 and 

section 4, pp. 78-137) (16) of the GBD 

2019 Study (1) for the related methodology 

and formulae. 

In calculating the present value of 

productivity over all future years that a 

person would have worked had they not 

died prematurely, we take into account life 

expectancy for the different age groups and 

genders, and the percentage of people 

participating into the labour force by age 

group and gender, respectively (15). That 

is,  

𝑷𝑽𝑳𝑬𝒂𝒈 = ∑ (𝑷𝑺𝒂𝒈(𝒏))
𝒎𝒂𝒙

𝒏=𝒂

× [𝑷𝑹𝑶𝑫 × 𝑬𝒈(𝒏)]

× (𝟏 + 𝝁)𝒏−𝒂/(𝟏 + 𝒓)𝒏−𝒂    (𝟒)

where 𝑃𝑉𝐿𝐸 is the present discounted value 

of lifetime earnings, 𝑎 represents the age of 

a person at present and 𝑔 the gender. 𝑃𝑆 is 

the probability that a person of gender 𝑔 

dying at age 𝑎 would have survived at age 

𝑛, 𝑃𝑅𝑂𝐷 is GDP per worker, 𝐸𝑔(𝑛) is the
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employment to population ratio at age 𝑛 

and gender 𝑔, 𝜇 is the labor productivity 

growth rate and 𝑟 is the discount rate. 

We assume 1% annual increase in 

productivity and no discounting (0%) for 

human life. This decision is based on a 

World Health Organization (WHO) 

technical report (17), according to which 

there is no inherent justification to evaluate 

a year of healthy life less just because it is a 

future year of life. The decision for no time 

discounting is adopted by the report for 

quantifying the loss of health. Nevertheless, 

since our major goal is to assign a monetary 

value to life loss, we adopt this viewpoint 

and apply a 0% discount rate. A sensitivity 

analysis is performed, in which a 3% 

discount rate is applied instead (17). The 

maximum age group for which indirect 

mortality cost is calculated is 75-79 years, 

as in morbidity cost calculation. With 

respect to minimum age, an adjustment is 

made so that children below age 15 are not 

assigned with zero values. 

Finally, total economic cost is the sum of 

direct and indirect costs. All monetary 

values are in 2019 PPP adjusted 

international dollars. 

Willingness to Pay 

The COI approach has been criticized on 

the basis that human life is valued through 

the stream of present and future market 

earnings disrupted by morbidity and 

premature mortality (15). To overcome the 

shortcomings of market-based valuation, 

the WTP approach has been suggested. This 

method reflects welfare costs as it captures 

the things that are “ordinarily” valued by 

individuals, such as leisure, consumption, 

health and life itself (2).  

Under WTP, the economic cost of the 

mortality impact of air pollution is 

calculated using the Value of Statistical 

Life (elicited by a primary WTP survey) 

multiplied by the aggregate number of early 

deaths in a specific setting and in a 

particular time interval. In the absence of 

primary WTP surveys for the countries 

under examination, an OECD-

recommended VSL “base” value can be 

employed, equal to US$ 3 million. This 

VSL is a product of a meta-analysis of 92 

published VSL studies and must be 

adjusted for income differences between 

the “original” and the new policy context 

(18). For calculating the Western Balkans 

country-specific VSLs, we use the OECD-

recommended formula (18,19): 

𝑽𝑺𝑳𝑪,𝟐𝟎𝟏𝟗 = 𝑽𝑺𝑳𝑶𝑬𝑪𝑫,𝟐𝟎𝟎𝟓

×    (𝒀𝑪,𝟐𝟎𝟎𝟓/𝒀𝑶𝑬𝑪𝑫,𝟐𝟎𝟎𝟓)
𝜷

× (𝟏 + %𝜟𝑷 + %𝜟𝒀)𝜷        (𝟓)

where 𝑉𝑆𝐿𝑐,2019 is the VSL for country 𝐶 

in 2019, 𝑉𝑆𝐿𝑂𝐸𝐶𝐷,2005 is set equal to US$ 3 

million, 𝑌𝐶,2005 is 2005 GDP per capita for 

country 𝐶 in PPP terms, 𝑌𝑂𝐸𝐶𝐷,2005 is the 

2005 value of average GDP per capita of 

OECD member states (in PPP terms), %𝛥𝑃 

and %𝛥𝑌 are the percentage change in 

consumer price and in real per capita GDP 

growth from 2005 to 2019, respectively. 

Finally, 𝛽 is the income elasticity of the 

VSL. The income elasticity is set equal to 

1.2 in all countries except for Croatia. This 

decision is based on the OECD 

recommendation for transferring VSLs 

from high-income to non-OECD and non-

EU countries (18), and following the WB-

IHME work (3). In the case of Croatia, the 

income elasticity is set equal to 0.8, 

following OECD (19). 

Data sources 

For the COI approach, health data are taken 

from IHME’s GBD 2019 (1). Total national 

healthcare expenditure is taken from 

IHME’s Global Expected Health Spending 

2018-2050 dataset (20). Employment to 

population ratios by age and gender and 

total number of workers by country are 

retrieved from the International Labour 

Organization’s (ILO) statistical database 

(21). GDP figures refer to nominal GDP in 

PPP international dollars and are taken 

from the International Monetary Fund’s 

(IMF) World Economic Outlook Database 

(22). Survival probabilities are calculated 
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using country-specific life tables from the 

WHO (23). All data are for 2019.  

For the WTP calculations, data are retrieved 

from the World Bank’s World 

Development Indicators database (24). 

Results 

Cost-of-Illness 

In the Western Balkans, total mean 

healthcare expenditure related to diagnosis 

and treatment of air pollution attributable 

diseases were estimated at PPP$ 3.13 

billion in 2019. Direct cost due to ambient 

PM2.5 air pollution comprised the largest 

share of direct cost due to total air pollution. 

Healthcare cost due to household PM2.5 air 

pollution was also significant in the region 

(Figure 1). Healthcare expenditure due to 

air pollution also comprise a significant 

share of total healthcare spending. In 

Croatia, 6.5% of total healthcare 

expenditure is related to air pollution 

attributable illnesses. In Albania, Serbia 

and Montenegro this share is 10%, 10.8% 

and 10.9%, respectively. The countries with 

the largest share of healthcare expenditure 

(out of total) due to air pollution are Bosnia 

and Herzegovina (12.9%) and North 

Macedonia (13.7%).

. 

Figure 1. Healthcare expenditure due to air pollution by country, 2019 

Sources: Authors’ calculations based on data from the GBD 2019, the Global Expected Health 

spending 2018-2050 dataset (IHME) and the IMF 

Mean indirect morbidity cost due to air 
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North Macedonia it was 84% and 83.6%, 

respectively. In Bosnia and Herzegovina 

and Montenegro, the share of morbidity 

cost attributed to ambient PM2.5 air 

pollution was significantly lower compared 

to the other countries (around 76%), 

indicating that household PM2.5 air 

pollution exposure has been a significant 

problem responsible for almost 25% of total 

air pollution morbidity cost. Finally, in 
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Albania, 33.5% of morbidity cost resulted 

from household PM2.5 air pollution 

exposure.  

Indirect mean mortality cost was estimated 

at PPP$ 1.95 billion in the whole region. 

Again, in all countries, ambient PM2.5 air 

pollution has been the most significant 

contributor to mortality cost from total air 

pollution, with a share ranging from 93.3% 

in Croatia to 68.3% in Albania. Household 

PM2.5 air pollution has been the second 

largest contributor to mortality cost due to 

total air pollution. From the countries under 

examination, only Croatia had a 

significantly small share of mortality cost 

resulting from exposure to household PM2.5 

air pollution (4.6%). The pollutant with 

smallest contribution to mortality cost was 

ozone. The shares of mortality, morbidity 

and direct cost in total cost are presented by 

country in Figure 2. It is worth noting that 

more than 45% of total cost from air 

pollution attributable diseases was due to 

healthcare expenditure (direct cost), while 

mortality cost ranges from 23.7% of total 

cost in Croatia to 36% of total cost in 

Albania. 

Figure 2. Share of mortality, morbidity and direct cost in total cost by country, 2019 

Sources: Authors’ calculations based on data from the GBD 2019 (IHME), IMF and ILO 
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but nevertheless it exceeded 1% of GDP, 

with the exception of Croatia (see, Figure 3 

and Table 1). For lower and upper 

estimated total cost bounds, see Table 1. 

Figure 3. Total cost from air pollution as a percentage of GDP by country, 2019 

Sources: Authors’ calculations based on data from the GBD 2019 (IHME), IMF and ILO 

Assuming a 3% discount rate, mortality 

cost is (as expected) lower, while the 

decrease ranges from 20.9% in Serbia to 

33.6% in Albania. Total cost is also affected 

with estimates ranging from 2.24% of GDP 

in Bosnia and Herzegovina to 0.76% of 

GDP in Croatia. 

Table 1. Direct, indirect and total cost from air pollution, Western Balkans, 2019 
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Total cost lower bound 389.9 939.1 708.5 160.2 547.1 1.97b 4.7b 

upper bound 772.8 1.58b 1.29b 287.3 913.8 3.37b 8.2b 

% GDP 1.34 2.39 0.8 1.57 1.99 1.97 1.59 

lower bound 0.94 1.82 0.58 1.15 1.52 1.49 1.19 

upper bound 1.85 3.06 1.06 2.06 2.54 2.55 2.07 
a Monetary amount in 2019, 2019 US$, millions, PPP-adjusted 
b Monetary amount in 2019, 2019 US$, billions, PPP-adjusted 

Sources: Authors’ calculations using data from the GBD 2019 (IHME), IMF and ILO. 

Willingness to Pay 

The cost of premature mortality due to 

exposure to air pollution is much higher 

when estimated with the WTP method. It is 

equal to PPP$ 45.9 billion for the whole 

Western Balkans, using data for the same 

age group for which mortality cost has been 

estimated with the COI method (<1-79). 

The share of mortality cost in GDP has been 

found to be equal to 5.1% in Albania, 5.4% 

in Croatia, 7% in Bosnia and Herzegovina, 

8.2% in Montenegro, 11.4% in North 

Macedonia and 20.4% in Serbia. 

When we take into account mortality 

estimates for the whole population, 

mortality cost is estimated at PPP$ 76.7 

billion. Mortality cost as a percentage of 

GDP is found to be equal to 8.4% (of GDP) 

in Albania, 10.2% in Croatia, 11.2% in 

Bosnia and Herzegovina, 12.3% in 

Montenegro and 16% in North Macedonia. 

An exceptionally high estimate is obtained 

for Serbia, equal to 34.2% of GDP. 

This very high difference between the 

estimated mortality costs, resulting from 

the two alternative approaches employed, 

reflects the difference in the underlying 

logic of the two methods. The COI method 

is an income-based methodology, which 

takes into account forgone output from the 

working age population dying prematurely 

from exposure to air pollution. On the other 

hand, under the WTP methodology, the 

same value (VSL) is applied for each life 

lost, regardless of working status. The VSL 

is meant to capture intangible disutility 

costs, thus measuring total welfare loss 

resulting from a statistical case of mortality 

(4). In this sense, these results have been 

expected. 

Discussion 

We estimate both direct healthcare cost and 

indirect morbidity and mortality cost using 

data on the burden of disease from ambient 

and household air pollution exposure. Our 

cost estimation is more inclusive than 

previous studies in which only mortality 

impact is usually taken into account. This is 

important because, although morbidity cost 

does not have the largest share in indirect 

cost, it is nevertheless significant, ranging 

from 25.8% in Albania to 49.1% in Croatia 

(Table 1). Furthermore, the share of 

morbidity cost in total cost exceeds 10% in 

all countries (Table 1). At the same time, 

direct cost is the largest component of total 

cost, while healthcare expenditure due to air 

pollution amounts a significant share of 

total healthcare spending. A limitation in 

the calculation of direct cost is that 

pollution attributable fractions used in the 

analysis are based on mortality estimates. 

This may bring about either an 

overestimation or an underestimation of 

healthcare expenditure due to air pollution. 

A further limitation of the current analysis 

is related to the productivity measure 

employed in estimating mortality and 

morbidity cost. In the absence of detailed 

data pertaining to the level of average 

annual earnings by gender and age, we 

decided to use GDP per worker as the best 

alternative option available. We believe 

that a possible overestimation of mortality 

and morbidity cost is not substantial and 

can be outweighed by other cost 

components that were not included in the 

analysis due to lack of available data, such 

as the value of lost household production 

(19).  
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Under COI, our estimates are higher than 

the ones in previous literature. A frequent 

criticism towards the COI method is that the 

valuation of human life is done through the 

calculation of PVLE in the case of mortality 

and foregone income due to disability. 

Thus, people not participating in the labour 

market are excluded from the analysis (19). 

This is an important limitation in the case of 

the examination of the economic cost of air 

pollution, since the burden of disease is 

particularly high among the elderly. We 

calculated the economic cost for a wider 

age range (<1-79) than is usually included 

in similar analyses (e.g., <1-65). 

Nevertheless, under the assumption of no 

participation in the labour market, people of 

80 years of age and above are excluded. 

Moreover, for people in the 65-79 age 

group, the calculated economic cost was 

low, despite the fact that the burden of 

disease is higher in comparison to younger 

ages. This result is again linked to labour 

force participation, as the rates are low 

compared to rates in previous age groups. 

Finally, it should be also noted that 

intangible disutility costs are not taken into 

account (22). As a result, the economic cost 

of the air pollution-attributable health 

burden is most probably underestimated 

within a market-oriented framework.  

On the other hand, the WTP method is more 

suitable for the valuation of the economic 

cost in welfare terms in the society as a 

whole. As expected, it has yielded 

significantly higher mortality cost 

estimates. These estimates are in line with 

results from other studies using the WTP 

method. In comparison to the WB-IHME 

report (3), our estimates are significantly 

higher, due to the fact that in the current 

round of GBD 2019 (1) air pollution-

attributable mortality estimates have been 

revised upwards compared to estimates 

from older versions. In comparison to the 

WHO-OECD report (2), our estimates are 

lower in all countries with the exception of 

Serbia. Apart from the fact that we used 

more recent health data, we have also 

employed a higher value of the income 

elasticity of the VSL, more suitable for 

transferring the base VSL from high to 

middle and low-income economies (19). 

A shortcoming in using the OECD 

recommended base VSL is that this value 

has been mainly proposed to be transferred 

to other policy contexts within the OECD 

group of countries. Although the use of the 

base VSL is a common practice in studying 

the welfare cost of the disease burden of air 

pollution in policy contexts in which we 

lack primary WTP information, it is 

possible that a primary WTP survey would 

uncover a different VSL. 

Conclusions 

Addressing the health and economic 

consequences of air pollution in an 

effective manner, in the Western Balkans 

and elsewhere, is a multifaceted task. From 

the three air pollution subcategories 

examined here, the one with the largest 

impact in terms of total economic cost is 

ambient PM2.5 air pollution. However, 

exposure to household PM2.5 air pollution 

also results in a significant economic cost. 

These findings have wider policy 

implications. They indicate that efforts on 

meeting air quality standards should not be 

targeted at limiting only ambient air 

pollution, but also at limiting the 

dependence on polluting household energy 

use. Especially in the case of Albania (and 

to a lesser extent in North Macedonia and 

Bosnia and Herzegovina), efforts on 

reducing energy poverty would result in a 

reduced child mortality rate and an 

improved health in adults.  

Addressing the problem of air pollution in 

an effective manner requires a combination 

of policies, regarding the efficiency of 

heating systems, energy use and fuel 

management, to reduce emissions from 

both industry and households. The policy 

framework, among others, needs to provide 

economic incentives for consumers and 

industry to make the necessary adjustments 

and investments for air quality, to improve 

public health and the economy. Public 
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health policies should include monitoring 

of the adverse health effects of exposure to 

air pollution. Reform in the major sectors 

contributing to air pollution levels that are 

harmful for human health would also lead 

to a reduction in the amounts of greenhouse 

gas emissions as well. 

Benefits in terms of direct and indirect cost 

reduction under air pollution mitigation 

efforts can be accompanied by benefits in 

the form of an overall improvement in the 

health status of the population. During the 

ongoing COVID-19 pandemic, several 

studies examined the association between, 

among other factors, air pollution and 

COVID-19 (26). The current challenges 

that healthcare systems have to face, the 

welfare costs stemming from human life 

loss and the consequences of the health 

crisis on the region’s (and world) 

economies point to the need of preventative 

actions designed to make people healthier 

and states more efficient in coping with 

possible future pandemics. 
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