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Abstract
Air pollution is considered one of the greatest environmental threats to human health in our 
era. This study aimed to evaluate the linkages between related research and studies on air 
quality management and the global sustainable development goals (SDGs) and to investigate 
strengths, weaknesses, opportunities, and threats (SWOT) of air quality management strategies 
in Thailand. By employing the Scale Assessment Method, the results found that SDGs related to 
human well-being, cities, and climate change were associated with several studies with medium 
to high level of agreement and evidence. In accordance with SDG 3, many scholars have been 
performed to investigate the relationship between both long-term and short-term exposure of 
air pollution and human health. In SDG 11, many cities are increasing concerned about air 
pollution, especially the annual mean of particulate matter in cities. Regarding SDG 13, although 
there is no specific headline goal on air pollution and climate change, there are some research 
papers available on the development of combined climate change and air quality database in 
Thailand. In terms of SWOT analysis, availability of research database on multi-pollutant 
models and research prioritization on air pollution topics were identified as key strengths. Lack 
of integration of air pollution and cross-cutting issues were defined as major weakness. Impacts 
of COVID-19 on the research direction and budget allocation were categorized as threats in 
driving air quality management and research development. Multi-dimensional and inter-sectoral 
actions for driving air pollution-related SDGs in Thailand should be more strengthened. 
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1. Introduction
The long-term effects associated 

with global air pollution also concern 
environmental risks to human health. 
The World Health Organization (WHO, 
2021) reported that ambient air pollution 
was the leading cause of 4.2 million 
premature deaths in 2016. Approximately 
91% of the global population lives in areas 
where the air pollution levels exceed the 

WHO guideline limits. Notably, most 
developing countries have more serious air 
quality problems than those experienced 
by developed nations due to uncontrolled 
urbanization, industrialization, and rapid 
population growth (Manisalidis et al., 
2020; Manucci and Franchini, 2017). 
In Thailand, air pollution causes about 
50,000 premature deaths each year.
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In 2018, cardiovascular disease was one of the 
main causes of death in the country (Ministry 
of Public Health, 2020). Furthermore, 
there is growing evidence that air pollution 
is considered to be one of the major 
environmental and sustainability challenges 
of the modern world. The 2030 Agenda for 
Sustainable Development was adopted by 
the United Nations in 2015 as part of the 
Sustainable Development Goals (SDGs). 
Seventeen interlinked SDG goals have 
been proposed as a call for urgent action to 
ensure a world in which no one is left behind 
(United Nations Sustainable Development 
Group, 2022). Air pollution is recognized as 
a pressing sustainability concern and directly 
mentioned in the following two SDG targets: 
SDG 3.9 (Substantial reduction of health 
impacts from hazardous substances) and 
SDG 11.6 (Reduction of adverse impacts of 
cities on people). Action in the energy sector, 
including industry, transport, and domestic 
subsectors, is essential to the attainment of air 
pollution-related SDGs. Given the indivisible 
nature of the 2030 global agenda (i.e., the 
SDGs and all related targets are interlinked 
and interdependent), it is likely that the 
target of each SDG may possibly overlap or 
contradict that of one or several other goals. 
Implementation of the SDGs requires more 
integrated and cross-sectoral strategies to 
enhance policy coherence for sustainable 
development (Breuer et al., 2019). Despite 
their relevance, there is a knowledge gap 
in understanding the policy development 
strategies of different SDGs and targets. 
Therefore, it is becoming increasingly 
important to better understand the potential 
interactions among different SDGs (i.e., how 
the SDGs interact with each other) (van Soest 
et al., 2019). 

Although air pollution poses a major 
environmental risk for us all, the literature 
on its related interaction with SDGs remains 
scarce (Rafaj et al., 2018). The aims of this 
research are to i) investigate the linkages 
between related studies on air pollution/
air quality management and SDG topics 
in Thailand, and ii) analyze the strengths, 
weaknesses, opportunities, and threats 
(SWOT) of air quality management and 
related activities in Thailand. Ultimately, the 

findings from this study could provide useful 
information for policymakers and relevant 
stakeholders on the linkages between air 
pollution and SDGs. 

2. Methodology

2.1 Scaling method

A scale assessment method was applied in 
this research, adapted from McCollum et al. 
(2018) and Nilsson et al. (2016). As depicted 
in Table 1, all linkages between research on 
air pollution/air quality management and 
SDG-related topics in Thailand, particularly 
SDGs 3, 11, 13, and 17, were analyzed by 
considering all significant information on 
the strength of SDG interactions, along with 
the robustness and agreement of evidence. 
As previously mentioned, the above four 
SDGs were emphasized in this analysis 
due mainly to the mortality rate attributed 
to ambient air pollution and the annual 
mean levels of particulate matter (PM2.5 and 
PM10) in cities, identified as an indicator of 
global SDGs. Moreover, the co-benefits or 
additional benefits related to air pollution 
reduction and climate change mitigation 
can potentially help global development. 
In this study, interviews with experts (n = 9) 
were conducted.  The experts consisted of 
professors or lecturers working in academic 
institutions with extensive knowledge of 
research in the areas of air pollution, air 
quality management, and the policies and 
strategies for air pollution control. As 
depicted in Table 1, all experts were asked to 
evaluate the nature of linkages between the 
existing research on air quality management 
and SDGs in Thailand by considering the 
following seven-point scale (McCollum 
et al., 2018; Nilsson et al., 2016):

[+3] = Indivisible refers to the strongest 
form of positive interaction between two 
objectives/aspects.

[+2] = Reinforcing refers to one objective 
directly creating the condition that supports 
the achievement of another objective (i.e., 
strengthening resilience and adaptive capacity)

[+1] = Enabling refers to the pursuit of 
one objective which enables the achievement 
of another.
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[0] = Consistent refers to a neutral 
relationship where one objective does not 
significantly interact with another.

[-1] = Constraining refers to a mild form 
of negative relationship when the pursuit 
of one objective sets the condition for the 
achievement of another.

[-2] = Counteracting refers to the pursuit 
of one objective which counteracts another.

[-3] = Cancelling refers to the most 
negative interaction, where progress in one 
goal makes it impossible to achieve another.

Furthermore, all experts were asked to 
consider interactions between air quality 
management topics and the targets and related 
thematic areas of SDGs by considering 
the type, quality, and quantity of relevant 
literature in terms of “low”, “medium”, 
or “high”. For instance, if more research 
appears to be required on a particular idea 
then the experts would assign a “low” level 
of evidence to this interaction. Regarding the 
degree of agreement toward such evidence, 
all experts were asked to evaluate the extent 
to which the present body of literature on 
air quality management/air pollution agrees 
with a particular finding as “low”, “medium”, 

Table 1. The scaling method modified from McCollum et al. (2018)

or “high”. This assessment was based on 
small-group expert discussions and three 
or four individual discussions (McCollum 
et al., 2018).

2.2. SWOT analysis

Apart from the scaling methodology 
(section 2.1), all experts (n = 9) were asked 
to perform Strength, Weakness, Opportunity, 
and Threat (SWOT) analysis to gain a proper 
understanding of the external and internal 
factors influencing the development of 
effective control policies for air pollution 
management in Thailand. Theoretically, 
strength and weakness factors are associated 
with the internal situation in an organization. 
Meanwhile, opportunity and threat factors are 
considered to involve the external situation of 
an organization. All environmental, economic, 
and social aspects associated with the proposed 
air pollution and management policies were 
fully considered in this study. Moreover, 
the weakness and opportunity factors were 
identified for policy recommendation 
purposes, especially regarding the indicators 
of SDGs. The overall research framework is 
presented in Figure 1.
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Figure 1. Overall research framework

3. Results and Discussion

3.1 Linkage between air quality management 
and SDGs perspective 

3.1.1 Air pollution and SDG3

Table 2 details the results of the linkages 
between relevant research topics on air 
pollution/air quality management and SDGs 
in the context of Thailand by employing the 
scaling method. Regarding SDG 3, ambient 
air pollution (mainly particulate matter) 
accounted for approximately 4.2 million 
deaths and the loss of 103 million healthy 
life years in 2015. Furthermore, ambient 
air pollution was ranked fifth (7.6%) for 
mortality risk in the Global Burden of 
Diseases Study (Cohen et al., 2015). The 
findings of this study reveal that much 
existing research focuses on the associations 
between the exposure of ambient air pollution 
and potential consequences for human health 
(Phosri et al., 2019; Pinichka et al., 2017; 
Apichainan et al., 2022; Tunsaringkarn 
et al., 2015; Vichit-Vadakan et al., 2011; 
Paoin et al., 2021; Vichit-Vadakan et al., 
2008; Pinichka et al., 2016; Jenwitheesuk 
et al., 2020; Bherwani et al., 2021; Sangkham 
et al., 2020; Dejchanchaiwong et al., 2020; 
Wang et al., 2020; Langkulsen et al.,2006).

For instance, Phosri et al. (2019) evaluated the 
long and short-term effects of concentrated 
ambient air pollution (i.e., O3, NO2, SO2, 
PM10, and CO) on the incidence of respiratory 
and cardiovascular disease and the weather 
variable in Bangkok, Thailand. Moreover, 
the comparative risk assessment framework 
developed by the World Health Organization 
(WHO) and Global Burden of Disease 
study was applied to assess the adverse 
health impacts associated with exposure 
to ambient air pollution (Pinichka et al., 
2017). Furthermore, the study also integrated 
Geographic Information Systems (GIS) into 
inverse distance weight (IDW) interpolation 
models to quantify air pollution exposure 
and associated mortality based on the 
population distribution, relative risks, and 
concentration-response relationships. 
Cardiovascular (ICD-10 code: I00-99),
respira tory ( ICD-10 code:  J00-99) , 
lung cancer (ICD-10 codes C34), and 
all-cause mortality (ICD-10 codes V01–Y89)
for  a l l  ages  were  considered when 
estimating the population-attributable 
fraction (PAF) of ambient air pollution in 
Thailand. As previously noted, the figures for
disease-specific mortality were obtained 
from the Thai Burden Disease study 
(Bundhamcharoen et al., 2011) conducted 
every f ive years  to provide crucial 
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information for the priority setting of national 
health policies. Key findings indicated that 
considering the geographical distribution 
of annual mean PM2.5, PM10, and N2O 
concentration, the Bangkok Metropolitan 
Region (BMR) was more seriously polluted 
than other regions. The PAF summations 
of adult mortality attributable to NO2 and 
PM2.5 were the highest among all pollutants. 
Interestingly, Pinichka et al. (2017) also 
suggested the use of the PM2.5/PM10 ratio 
as an indicator for assessing the exposure 
to PM2.5 based on the empirical evidence 
contained in the WHO environmental burden 
of disease study. Besides, some studies 
focus on the health impacts of air pollution 
on vulnerable populations. For instance, a 
cross-sectional study by Apichainan et al. 
(2022) assessed the relationship between 
residential environments and the respiratory 
symptoms of about 658 primary school 
children living in an urban area of Bangkok, 
Thailand. The results revealed that children 
living in an environment of cigarette smoke 
and with smokers in their family exhibited 
dry cough symptoms at night. Moreover, 
child respondents living near a clothing 
factory experienced shortness of breath. 
Exposure to damp and moldy environments 
(i.e., damp walls) is considered to be a risk 
factor for respiratory diseases in children. 
For the aging population, a cross-sectional 
survey performed by Tunsaringkarn et al. 
(2015) in Bangkok, Thailand, found that 
the elderly living in highly populated areas 
were subject to long-term health problems 
from poor indoor air quality, especially 
in relation to volatile organic compounds 
(VOCs). Some recent studies have attempted 
to assess the significant relationship between 
COVID-19 infection and air pollution (i.e., 
Sangkham et al., 2021). The results reveal 
that all meteorological parameters (i.e., 
temperature, humidity, and wind speed) 
showed significant positive correlations 
with daily confirmed COVID-19 cases in the 
Bangkok Metropolitan Region (Sangkham 
et al., 2021). For all the above-mentioned 
factors, every expert interviewed indicated 
“high” for both the degree of agreement and 
level of evidence concerning the nature of air 
pollution and SDG 3 interaction (Table 2).

3.1.2 Air pollution and SDG11

When considering the robustness of the 
relationship between air pollution and SDG 
11 targets, increased air pollution in cities 
was found to be a matter of concern. There 
is a significant linkage between the annual 
mean levels of fine particulate matter (PM2.5 
and PM10) and the environmental quality of 
cities. In BMR, Chuersuwan et al. (2008) 
identified major sources of particulate 
matter at four monitoring sites from 2002 
to 2003. The results confirmed that the 
major sources of PM10 and PM2.5 at the 
traffic site were automobile and biomass 
burning. Repeatedly, biomass burning was 
considered to be the major source of PM2.5 
at residential sites. In Northern Thailand, 
Chinsorn and Papong (2021) estimated 
PM2.5 concentrations in nine provinces 
using the multiple linear regression (MLR) 
model of monthly PM2.5 data, MERRA-2 
aerosol reanalysis, and meteorological 
data. The results highlighted that Chiang 
Rai contributed the greatest concentration 
of PM2.5, followed by Chiang Mai, and 
Mae Hong Son. Agricultural burning 
and bushfires appeared to be the major 
sources of PM2.5 in those particular areas. 
In addition, the international standard 
for PM2.5 and PM10 concentrations can be 
used to monitor, improve air quality in 
urban cities, and estimate the impacts of 
PM2.5 mortality. Moreover, the emission 
standard could also be associated with 
the USDG model, which revealed “poor 
availability of standardized, open and 
comparable data”, as an indicator of 
the urban sustainable development goal 
(USDG). For instance, compared to China, 
where air pollution is not only a national 
issue but also significant at city and 
regional level according to the annual Air 
Quality Guideline of WHO and threshold 
values. Effective air quality standards are 
key to reducing the environmental impact 
on cities and accelerating the sustainable 
development of urban society and cities in 
the long run. A recent study by Chenxing 
et al.  (2022) also highlighted that a 
deep understanding of the inter-linkage 
between cities and global SDGs should be 
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systematically assessed by considering all 
urban sustainability efficiency indicators 
(i.e., air quality, energy consumption, 
population health, economic development, 
and living conditions). However, there is a 
dearth of research and reliable data on the 
topic in the context of Thailand.

For cities with a relatively high level 
of economic development, urban PM2.5 
concentrations will decrease as GDP per 
capita continues to increase. Moreover, 
existing research indicates that economic 
development may lead to an improvement 
in air quality. In Thailand, a recent study 
by Tantiwat et al. (2021) investigated the 
willingness of people to pay for air quality 
improvement. Surprisingly, over half the 
residents (63%) surveyed expressed their 
unwillingness to pay more to improve air 
quality as they have already paid taxes. 
Furthermore,  the est imated mean of 
willingness to pay to improve air quality 
in this study was approximately 2,272 
THB/person/year. Overall, the experts 
expressed a high level of evidence and 
medium level of agreement for the air 
quality management research-related 
SDG11 (Table 2).

3.1.3 Air pollution and SDGs 13 and 17

In SDG 13, although no goal directly 
indicates the linkage between climate 
change and air pollution strategies, some 
research exists on the development of 
combined climate change (i.e., greenhouse 
gases emissions and inventory) and an air 
quality database in Thailand. Evidently, 
Arunrat et al.  (2018) estimated both 
greenhouse gas emissions and chemical 
compositions of PM2.5 from agricultural 
burning activities (i.e., grain maize and 
seed maize residues) and integrated 
farming systems. The results suggested 
that integrated farming systems contributed 
the lowest amount of both greenhouse 
gases and chemical compositions of 
PM2.5 emissions. Regarding air quality 
management and climate change planning, 
the application of Greenhouse Gas and 
Air Pollution Interactions and Synergies 
(GAINS), the Comprehensive Air Quality 

Model with Extensions (CAMx), and the 
ECHAM5 Global Climate Model are very 
useful for assessing the impact of global 
and regional climate change on air quality-
related meteorological conditions in a 
systematic way. Specifically, a study by 
Cheewaphongphan et al. (2017) estimated 
emissions from on-road transportation in 
BMR from 2007 to 2015 using the GAINS 
Model to analyze the country-specific data 
and emission factors obtained from the 
GAINS-Asia database. The key results 
indicated that CO, NH3, N2O, and NMVOC 
were mostly released from light-duty 
vehicles, with NOx, SO2, and PM mainly 
emitted from heavy-duty vehicles. The 
potential future impacts of climate change 
(i.e., precipitation and temperature) (2031 
to 2070) in Thailand were predicted by 
Manomaiphiboon et al. (2013) who used 
three emission scenarios and a regional 
climate model (RegCM3) based on the 
ECHAM5/MPI-OM global climate model. 

Signif icantly,  SDG 13.2 aims to 
integrate climate change measures into 
national policies, strategies, and planning. 
Conceptually, the co-benefits of air quality 
improvement and climate change have 
attracted the attention of many scholars 
(i.e., the Climate and Clean Air Coalition 
(CCAC)). However, the co-benefits of 
implementing climate and pollution control 
policies are highly complex. Therefore, 
the experts interviewed considered that a 
medium level of evidence and high level 
of agreement existed in the relationship 
between the climate change goal (SDG13) 
and air  quality management.  Lastly, 
since the experts rated both evidence and 
agreement for the interconnection between 
SDG 17 and air pollution/air quality 
management related studies at the medium 
level (Table 2), this could indicate that the 
government of Thailand has continually 
cooperated with other related international 
agencies (i.e., academic, INGOs, and 
public sectors) in implementing policies 
and measures to deal with air pollution. 
For instance, the Climate and Clean Air 
Coalition, the ASEAN Transboundary 
Haze Agreement, Stockholm Environment 
Institute (SEI), WHO, and so on.
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Table 2. Overview of the literature review and conclusions drawn on interactions between air 
pollution and the targets of global SDGs 3, 11, 13, and 17 in Thailand
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Table 2. Overview of the literature review and conclusions drawn on interactions between air 
pollution and the targets of global SDGs 3, 11, 13, and 17 in Thailand (Cont.)

3.2 SWOT analysis for R&D air quality 
management activities in Thailand 

Based on the expert interviews, Table 
3 shows the results of SWOT analysis 
for on-going air pollution/air quality 
management, R&D activities, and related 
SDG movement in Thailand. The results 
identified the availability of a research 
database on multi-pollutant  models, 
national policies and strategies to deal 
with air pollution, as well as research 
prioritization on air pollution topics 
as strengths (S) in driving air quality 
management in Thailand through the lens 
of global SDGs. In contrast, the absence 
of a research database on multiple sources 
of air pollution, the integration of air 
pollution topics and cross-cutting issues, as 

well as the lack of investment in research 
and innovation on air quality improvement 
were defined as weaknesses (W) inhibiting 
the attainment of air quality-related SDGs 
in Thailand. Besides, in terms of external 
factors, opportunities (O) for supporting air 
quality management research in Thailand 
involve both international and private 
collaborations to tackle the problem of air 
pollution, while PM2.5 draws significant 
attention from local communities and 
social media. Lastly, the impacts of the 
COVID-19 pandemic on the research 
direction of environmental protection and 
air pollution abatement directly linked 
to budget allocation were categorized as 
threats in driving air quality management 
and related R&D in Thailand. These 
results are consistent with a recent study 
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Table 3. Results of SWOT analysis on air quality management and related research and 
development in Thailand based on the perspectives of respondent experts

on SWOT analysis  for  air  pollut ion 
management in Thailand’s eastern region 
conducted by the Eastern Economic 
Corridor (2020) who found that limited 
resources and lack of regular/continuous 
air pollution monitoring were considered 
as weaknesses (W) for effective air quality 
management in Thailand. In practical 
terms, the stakeholder’s level of knowledge 
and understanding on policies and laws 
designed to control air pollution and lack 
of common approaches for sharing data and 
new technological innovation were defined 
as the key threats to fully achieving air 
pollution-related SDGs.

According to the SWOT analysis, and 
considering the opportunities and threats 

(OT), this research strongly suggests: 
i) international organizations and the 
private sector should collaborate further 
and support the government in R&D on 
the integration of air pollution and SDG 
cross-cutting issues; ii) the government 
and related authorities should provide 
more financial support for research into 
the co-benefits of air quality management 
and progressing the SDGs in Thailand. This 
view is supported by Tantiwat et al. (2021), 
who indicated that insufficient funds were 
considered to be one of the most important 
constraints to improving air quality in 
Thailand; iii) the government and social 
media should utilize a broad reaching 
social media strategy and communication 
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platform to raise awareness among local 
citizens on air pollution prevention and 
the related impact on their health, cities, 
and climate system. From the long-term 
perspective, the following discussion 
points are presented for driving Thailand 
toward the achievement of air quality-
related SDGs and relevant targets:

Multidimensional of air pollution-
related SDGs: As previously stated, the 
issues of air quality management are not 
directly defined in any of the 17 SDGs. 
Elder and Zusman (2016) observed air 
pollution and air quality management to 
be closely associated with other global 
SDGs such as no poverty (SDG1) (i.e., 
since the poorest people are most affected 
by air pollution, reducing it may also 
reduce inequality), zero hunger (SDG2), 
energy (SDG7), industry, innovation and 
infrastructure (SDG9), sustainable cities 
(SDG11), sustainable consumption and 
production (SDG12), and life on land 
(SDG15),  even though the l inkages 
between multiple targets of the these 
SDGs are not specifically stated. For 
ins tance ,  t a rge t  11 .2  o f  the  g loba l 
SDGs aims at sustainable transportation 
systems for all by 2030, which would 
make  an  impor tan t  con t r ibu t ion  to 
m i n i m i z i n g  a i r  p o l l u t i o n - r e l a t e d 
problems. It should be noted that the 
interlinkages between global SDGs can 
be classified into drivers of air pollution 
(i.e., industry and transportation) and 
solutions (i.e., SDG7 aims to promote 
energy eff ic iency and c lean energy 
R&D, which would potentially minimize 
air pollution) (Elder & Zusman, 2016). 
T h e r e f o r e ,  t h e  s y n e rg i e s  b e t w e e n 
a i r  qua l i ty  management ,  a l l  SDGs, 
and relevant targets should be better 
promoted. An integrated approach for 
engaging multi-stakeholder partnerships 
(as a shared expression of stakeholder 
needs) should also be considered in 
Thai land’s  a i r  qual i ty  p lanning.  To 
recognize the interlinkages between air 
quality management and other SDGs, 
capacity building, technical assistance, 
technology transfer, and financial support 
would be a very good starting point in 

prioritizing efforts to achieve long-term 
air quality-related SDGs.

Multisectoral and intersectoral actions 
for driving air pollution-related SDGs: 
Air pollution control and management 
should be a part of a broader integrated 
approach to encourage the participation of 
multisectoral and multi-stakeholders in the 
policy process. All economic (i.e., SDGs 
8, 9, 10, and 12), social (i.e., SDGs 1, 2, 
3, 4, 5, 7, 11, and 16), environmental (i.e., 
6, 13, 14, and 15), and cross-cutting issues 
(i.e., SDG17) should also be considered 
(Longhurst et al., 2018). For example, 
from the economic perspective, the study 
by Longhurst et al. (2018) emphasized 
that air pollution prevention would help to 
enhance the economic productivity of the 
country by reducing the number of working 
days lost to illness. In the social dimension, 
efforts to prevent and reduce air pollution 
would mitigate the potential risk to the 
vulnerable population of exposure, thereby 
reducing inequality in air pollution-related 
health outcomes. The following R&D 
aspects should be addressed in future 
studies on Thailand: people’s willingness 
to pay and the health benefits of air quality 
improvement, public attitudes toward 
policies for improving air quality in both 
rural and urban areas, environmental 
taxation, sustainable transportation and 
urban planning, smart farming techniques 
to reduce climate change and pollution, 
as well as the COVID 19 infection risk 
associated with ambient air pollution. 
Integrated assessment models (IAMs) 
focusing on the complex interactions 
between humans and the environment 
(i.e., interconnections between climate 
change mitigation and other sustainability 
issues, including air pollution, energy, 
biodiversity, and public health) (van Soest 
et al., 2019) should also be employed 
in Thailand as potential strategies for 
driving the simultaneous achievement 
of multiple SDGs. In short, as indicated 
in Figure 2, all the “5 Ps” of the global 
SDGs (people, planet, prosperity, peace, 
and partnership) must be systematically 
included in the national framework for air 
quality management.
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Figure 2. The 5Ps of SDGs associated with air quality management

4. Conclusion 

Air quality plays an important role 
in building a greener city and driving the 
achievement of SDGs in all related aspects 
of human health, cities,  and climate 
actions. This study applied the scale 
assessment method, literature reviews, 
expert interviews, and SWOT analysis 
to identify the inter-linkages between 
air pollution/air quality management 
research activities in Thailand and the 
global SDGs, mainly focusing on SDG3, 
SDG11, SDG13, and SDG17. The results 
indicate that many studies exist concerning 
the effects of air pollution on mortality 
and hospi ta l iza t ions  mainly  due  to 
cardiovascular and respiratory diseases. 
The health impacts on vulnerable groups 
associated with ambient and indoor air 
pollution were assessed, as well as the 
potential exposure to air pollution by GIS 
applications (high levels of agreement 
and evidence for SDG3). Concerning 
SDG11, some studies have evaluated 
the main sources of air pollution in both 
urban and rural areas of Thailand and 
people’s willingness to pay for air quality 
improvement (a high level of evidence and 
medium level of agreement for SDG11). 
Although there is no direct relationship 

between climate change and air pollution 
in the global SDGs, some scholars have 
already begun to estimate the greenhouse 
gas  emi s s ions  and  PM 2.5 chemica l 
compositions arising from agricultural 
burning activities in Thailand. They have 
also investigated the interplay between 
climate and air pollution using regional 
and global models (a medium level of 
evidence and high level of agreement for 
SDG13). The experts expressed a medium 
level of evidence and agreement toward 
on-going collaboration and partnerships 
with international organizations for air 
quality management. Concrete plans, 
strategies, and potential solutions for 
dealing with air quality-related SDGs 
and targets in Thailand should be further 
investigated.

Acknowledgement

This  s tudy  was  funded  by  the 
Ratchadapisek Sompoch Endowment 
Fund, Chulalongkorn University for the 
CU-SEI Joint Research Cluster Proposal 
Transdisciplinary Research to Support SDG 
Implementation (761008-SEI). Sincere 
appreciation is also extended to experts for 
the assistances and comments provided during 
the interview process.



R. Kanlayanatam et al  /  EnvironmentAsia 15(2) (2022) 1-14

12

References

Allard J, Day D, Alleyne M, Griffin R, Pham 
T, Boonman T, Garivait S. Analysis of the 
Effects of the Thai Power Development 
Plan 2015 on Air Quality from 2016 to 
2036, in Proceeding of the 1st International 
Electronic Conference on Atmospheric 
Sciences, 16-31 July 2016, MDPI: Basel, 
Switzerland, https://doi.org/10.3390/
ecas2016-b007.

Apichainan N, Norkaew S, Taneepanichskul 
N. Residential environment in relation 
to self-report of respiratory and asthma 
symptoms among primary school children 
in a high-polluted urban area. Scientific 
Reports 2022; 12:2946. https://doi.
org/10.1038/s41598-022-06919-9.

Arunrat N, Pumijumnong N, Sereenonchai S. 
Air-pollutant emissions from agricultural 
burning in Mae Chaem Basin, Chiang 
Mai Province, Thailand. Atmosphere 
2018; 9(4). https://doi.org/10.3390/
atmos9040145.

Bherwani H, Kumar S, Musugu K, Nair M, 
Gautam S, Gupta A, Kumar R. Assessment 
and valuation of health impacts of fine 
particulate matter during COVID-19 
lockdown: a comprehensive study of 
tropical and sub-tropical countries. 
Environmental Science and Pollution 
Research 2021; 28(32): 44522–44537. 
https://doi.org/10.1007/s11356-021-
13813-w.

Breuer A, Janetschek H, Malerba D. 
Translating Sustainable Development 
Goal (SDG) Interdependencies into Policy 
Advice. Sustainability 2019; 11(7): 2092. 
https://doi.org/10.3390/su11072092.

Bundhamcharoen K, Odton P, Phulkerd 
S, Tangcharoensathien V: Burden of 
disease in Thailand: changes in health 
gap between 1999 and 2004. BMC 
Public Health 2011; 11:53–53. doi: 
10.1186/1471-2458-11-53.

Cheewaphongphan P, Junpen A, Garivait, S, 
Chatani, S. Emission Inventory of On-
Road Transport in Bangkok Metropolitan 
Region (BMR) Development during 
2007 to 2015 Using the GAINS Model. 
Atmosphere 2017; 8(12): 167. https://doi.
org/10.3390/atmos8090167.

Chenxing W, Yuan Q, Xiaoyun L, Yan Y, Jing Z, 
Wentao S, Junchen L, Gang W. Characterizing 
and analyzing the sustainability and 
potential of China’s cities over the past three 

	 decades,Ecological Indicators 2022; 
136: 108635. https://doi.org/10.1016/

	 j.ecolind.2022.108635.
Chinsorn A, Papong S.The Estimation of PM2.5 

Pollution Using Statistical Analysis and 
MERRA-2 Aerosol Reanalysis for Health 
Risk Assessment in Northern Thailand. 
Thai Environmental Engineering Journal 
2021; 35(3): 31-40.

Chotamonsak C, Lapyai D. Climate 
change impacts on air quality-related 
meteorological conditions in upper 
Northern Thailand. Songklanakarin 
Journal of Science and Technology 2020; 
42(5): 957–964. https://doi.org/10.14456/
sjst-psu.2020.123.

Chuersuwan N, Nimrat S, Lekphet S, 
Kerdkumrai T. Levels and major sources of 
PM2.5 and PM10 in Bangkok Metropolitan 
Region. Environment International 2018; 
34(5): 671–677. https://doi.org/10.1016/j.
envint.2007.12.018.

Cohen AJ, Brauer, M, Burnett R, Anderson 
HR, Frostad J, Estep K, … Forouzanfar 
MH. Estimates and 25-year trends of the 
global burden of disease attributable to 
ambient air pollution: an analysis of data 
from the Global Burden of Diseases Study 
2015. The Lancet 2017; 389(10082): 
1907–1918. https://doi.org/10.1016/
S0140-6736(17)30505-6.

Dejchanchaiwong R, Tekasakul P, Tekasakul 
S, Phairuang W, Nim N, Sresawasd C, 
Thongboon K, Thongyen T, Suwattiga P, 
Suwattiga, P.Impact of transport of fine 
and ultrafine particles from open biomass 
burning on air quality during 2019 Bangkok 
haze episode. Journal of Environmental 
Sciences 2020; 97: 149–161. https://www.
sciencedirect.com/science/article/abs/pii/
S1001074220301571

Eastern Economic Corridor (EEC) Office, 
2020. Executive Summary Report Study of 
Air Pollution Management for Sustainable 
Development in Map Ta Phut Industrial 
Area. Available at  http://eec-mtp.onep.
go.th/report/executivesummary-en-2020.
pdf . [Accessed March 1, 2022]



R. Kanlayanatam et al  /  EnvironmentAsia 15(2) (2022) 1-14

13

Elder M, Zusman E. Strengthening The 
Linkages Between Air Pollution and 
The Sustainable Development Goals. 
IGES Policy Brief 2016. http://pub.
iges.or.jp/modules/envirolib/view.
php?docid=6678  

Jenwi theesuk  K ,  Peansukwech  U , 
Jenwitheesuk K.Accumulated ambient 
air pollution and colon cancer incidence 
in Thailand. Scientific Reports 2020; 
10(1). https://doi.org/10.1038/s41598-
020-74669-7.

Langkulsen U, Jinsart W, Karita K, Yano E. 
Health effects of respirable particulate 
matter in Bangkok schoolchildren. 
I n t e r n a t i o n a l  C o n g r e s s  S e r i e s 
2016; 1294: 197–200. https://www.
sciencedirect.com/science/article/abs/pii/
S0531513106002111.

Longhurst J, Barnes J, Chatterton T, De 
Vito, L, Everard M, Hayes E, Williams 
B. Analysing air pollution and its 
management through the lens of the UN 
sustainable development goals: A review 
and assessment. WIT Transactions on 
Ecology and the Environment 2018; 
230: 3–14. https://doi.org/10.2495/
AIR180011.

Nilsson M, Griggs D, Visbeck M. Policy: 
Map the interactions between Sustainable 
Development Goals. Nature 2016; 
Nature Publishing Group. https://doi.
org/10.1038/534320a.

Manisalidis I, Stavropoulou E, Stavropoulos 
A, Bezirtzoglou E.Environmental and 
Health Impacts of Air Pollution: A Review. 
Frontiers in Public Health 2020; Frontiers 
Media S.A. https://doi.org/10.3389/
fpubh.2020.00014.

Manomaiphiboon K, Octaviani M, Torsri 
K, Towprayoon S.Projected changes in 
means and extremes of temperature and 
precipitation over Thailand under three 
future emissions scenarios. Climate 
Research 2013; 58(2): 97–115. https://doi.
org/10.3354/cr01188.

Manucci PM, Franchini M. Health effects 
of ambient air pollution in developing 
countries. International Journal of 
Environmental Research and Public 
Health 2017; 14:1048. doi: 10.3390/
ijerph14091048.

McCollum DL, Echeverri LG, Busch S, 
Pachauri S, Parkinson S, Rogelj J, 
Krey V, Minx J, Nilsson M, Stevance 
A, Riahi K.Connecting the sustainable 
development goals by their energy inter-
linkages. Environmental Research Letters 
2018; Institute of Physics Publishing. 
https://doi.org/10.1088/1748-9326/
aaafe3.

Paoin K, Ueda K, Ingviya T, Buya S, Phosri 
A, Seposo X., … Zhao J. Long-term 
air pollution exposure and self-reported 
morbidity: A longitudinal analysis from the 
Thai cohort study (TCS). Environmental 
Research 2021;  192.  ht tps: / /doi .
org/10.1016/j.envres.2020.110330.

Phosri A, Ueda K, Phung VLH, Tawatsupa B, 
Honda A, Takano H. Effects of ambient 
air pollution on daily hospital admissions 
for respiratory and cardiovascular 
diseases in Bangkok, Thailand. Science 
of the Total Environment 2019; 651: 
1144–1153. https://doi.org/10.1016/j.
scitotenv.2018.09.183.

Pinichka C, Makka N, Sukkumnoed 
D ,  Cha r iya l e r t s ak  S ,  I ncha i  P, 
Bundhamcharoen K. Burden of disease 
attributed to ambient air pollution 
in Thailand: A GIS-based approach. 
PLoS ONE 2017; 12(12). https://doi.
org/10.1371/journal.pone.0189909.

Pinichka C, Bundhamcharoen K, Shibuya K. 
Diseases Burden of Chronic Obstructive 
Pulmonary Disease (COPD) Attributable 
to Ground-Level Ozone in Thailand: 
Estimates Based on Surface Monitoring 
Measurements Data. Global Journal of 
Health Science 2016; 8(1): 1–13. https://
doi.org/10.5539/gjhs.v8n1p1.

Sangkham S, Thongtip S, Vongruang 
P. Influence of air  pollution and 
meteorological factors on the spread of 
COVID-19 in the Bangkok Metropolitan 
Region and air quality during the outbreak. 
Environmental Research 2021; 197. https://
doi.org/10.1016/j.envres.2021.111104. 

Rafaj P, Kiesewetter G, Gül T, Schöpp W, 
Cofala J, Klimont Z, Purohit P, Heyes C, 
Amann M, Borken-Kleefeld J.Outlook 
for clean air in the context of sustainable 
development goals. Global Environmental 
Change 2018; 53: 1-11.



R. Kanlayanatam et al  /  EnvironmentAsia 15(2) (2022) 1-14

14

Tantiwat W, Gan C, Yang W. The Estimation 
of the Willingness to Pay for Air-Quality 
Improvement in Thailand. Sustainability 
2021; 13: 12313. https://doi.org/10.3390/ 
su132112313.

Tunsaringkarn T, Prueksasit T, Morknoy 
D, Sawatsing R, Chinveschakitvanich 
V, Rungsiyothin A, Zapaung K. Indoor 
air assessment, health risks, and their 
relationship among elderly residents in 
urban warrens of Bangkok, Thailand. Air 
Quality, Atmosphere and Health 2015; 
8(6): 603–615. https://doi.org/10.1007/
s11869-014-0302-7.

United Nations Sustainable Development 
Group, 2022. Universal Values

Principle Two: Leave No One Behind. 
Available at: https://unsdg.un.org/2030-
agenda/universal-values/leave-no-one-
behind. [Accessed February 26, 2022].

van Soest HL, van Vuuren DP, Hilaire J, 
Minx JC, Harmsen, MJHM, Krey V, … 
Luderer G. Analysing interactions among 
Sustainable Development Goals with 
Integrated Assessment Models. Global 
Transitions 2019; 1: 210–225. https://doi.
org/10.1016/j.glt.2019.10.004. 

Vichi t -Vadakan  N,  Vajanapoom N. 
Health impact from air pollution in 
Thailand: Current and future challenges. 
Environmental Health Perspectives 2021. 
https://doi.org/10.1289/ehp.1103728.

Vichit-Vadakan N, Vajanapoom N, Ostro 
B.The Public Health and Air Pollution 
in Asia (PAPA) Project: Estimating the 
mortality effects of particulate matter in 
Bangkok, Thailand. Environmental Health 
Perspectives 2008; 116(9): 1179–1182. 
https://doi.org/10.1289/ehp.10849.

Wang J, Jiang H, Jiang H, Mo Y, Geng 
X, Li J, Mao S, Bualert S, Ma S, Li 
J, Zhang G. Source apportionment of 
water-soluble oxidative potential in 
ambient total suspended particulate 
from Bangkok: Biomass burning versus 
fossil fuel combustion. Atmospheric 
Environment 2020; 235: 117624. https://
www.sciencedirect.com/science/article/
abs/pii/S1352231020303587.

Wongwatcharapaiboon J. Review Article: 
Toward Future Particulate Matter 
Situations in Thailand from Supporting 
Policy, Network and Economy. Future 
Cities and Environment 2020; 6(1): 1. 
http://doi.org/10.5334/fce.79.

World Health Organization (WHO), 2021. 
Ambient air pollution. Available at: 

	 https://www.who.int/teams/environment-
climate-change-and-health/air-quality-
and-heal th/ambient-air-pol lut ion. 
[Accessed September 19, 2021].


