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Abstract
Existing studies have argued that regional cooperation is urgent in order to tackle trans-
boundary air pollution. However, few studies have operationalized atmospheric coopera-
tion steps and theorized the underlying logic of asymmetry as a barrier to further coop-
eration. Given that air quality degradation and its impact on neighboring countries have 
worsened around the world, it is imperative to identify a framework with which to analyze 
the degree of transboundary cooperation. This study aims to provide a general explana-
tion of barriers to transboundary air pollution cooperation and test the explanation empiri-
cally through a case study of China and South Korea. Our findings suggest that asymmetric 
barriers—in state capacity, economic interests, domestic pressures, and international pres-
sure—impede the process of cooperation in atmospheric politics. This systematic analysis 
points to policy suggestions including the improvement of regional epistemic community, 
economic co-benefits, and multilateral institution that enhance the chances of reducing 
transboundary air pollution.

Keywords  Atmospheric politics · Transboundary air pollution · Asymmetry · China and 
South Korea relations · Interactions between domestic politics and international politics

1  Introduction

March 7, 2019, the Korean government took emergency measures to reduce particulate 
matters (PM) 2.5 which rose to a bad or very bad level (81–150  ug/m3 or 151  ug/m3) 
for 7  days in a row. Most South Koreans blame China for being the primary source of 
PM2.5, PM10, and yellow dust emissions. Satellite images of PM in the media vividly 
show the high PM density as well as the direction of PM-laden wind moving from China 
to the Korean peninsula. Scientific research has also pointed to the “strong influence of 
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the east-central Chinese emission on South Korea, at maximum 200% over the pathway 
of long-range transport of aerosol pollution compared to the mean condition” (Lee et al. 
2019), particularly in “multi-days severe air pollution in cold seasons” (Oh et al. 2015). The 
citizen-led petition to the Blue House—the Presidential Office of South Korea—on this 
issue attracted 278,128 signatures in just 1 month, from March 24 to April 23, 2018 (Presi-
dent Office 2018), forcing the Presidential Office to engage with China diplomatically.

While severe transboundary air pollution in Northeast Asia demands urgent regional 
cooperation (Kim 2007; Shim 2017; Yarime and Li 2018), both bilateral and multilateral 
cooperation still remain rudimentary. Despite the series of meetings and initiatives includ-
ing the Acid Deposition Monitoring Network in East Asia (EANET) and Long-range 
Transboundary Air (LTP), China and Korea have not reached a consensus even on the sci-
entific facts and related responsibility, to say nothing of a binding agreement (Kim and 
Kim 2018; Shim 2017; Yoon 2007). Compared to cooperation on transboundary air pol-
lution in other regions such as Europe (Fraenkel 1989; Tuinstra et al. 2006) and Southeast 
Asia (Nurhidayah et al. 2015), there has been little bilateral cooperation. Why is there so 
little consensus on the causes and effects of transboundary air pollution in Northeast Asia, 
particularly between China and South Korea? Furthermore, why is there neither a bilateral 
nor a multilateral agreement on transboundary air pollution in Northeast Asia?1

Although existing studies have argued that regional cooperation is urgently needed to 
tackle transboundary air pollution (Kim 2007; Min 2001; Shim 2017; Yarime and Li 2018) 
along with other issues (Haas 1990), few studies have operationalized atmospheric coop-
eration steps and theorized the underlying logic of asymmetry as a barrier to further coop-
eration. The existing literature has not systematically analyzed the steps of transboundary 
air pollution cooperation. Given that air quality degradation and its detrimental impacts on 
neighboring countries are worsening around the world, it is imperative to identify an ade-
quate framework with which to analyze the degree of bilateral and multilateral transbound-
ary cooperation. This study aims to explain the barriers around transboundary air pollution 
cooperation in general and to test the explanation empirically through a case study of China 
and South Korea. Our conceptualization of the process of cooperation in atmospheric 
politics and our illustration of asymmetric barriers—in state capacity, economic interests, 
domestic pressure, and international pressure—theoretically and empirically contribute to 
the field of global environmental politics and China and Korea studies. We theoretically 
find that asymmetries are likely to impede the steps of bilateral environmental coopera-
tion. Empirically, this study contributes to the understanding of challenges in transbound-
ary cooperation between China and South Korea. This systematic analysis points to policy 
suggestions that improve the chances of reducing transboundary air pollution.

To this end, Sect. 2 analyzes the nature of transboundary atmospheric politics and oper-
ationalizes cooperation steps as the dependent variable. We also theorize asymmetric bar-
riers in state power, economic interests, and domestic pressures as well as a lack of interna-
tional pressure as the independent variable to explain the lack of cooperation between the 
two countries. Section 3 empirically analyzes the suggested causal relation and its conse-
quences. Section 4 concludes the paper and provides policy suggestions to improve trans-
boundary air pollution cooperation between the two countries, as well as between countries 
across the world.

1  As explained below, our analysis focuses on the bilateral case rather than the multilateral case, which 
needs more theoretical sophistication.
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2 � Atmospheric political cooperation and its barriers

2.1 � Cooperation steps for atmospheric politics

No one can stop breathing for more than a few minutes. Some may take clean air for 
granted, but in many parts of the world, this is not possible. Thus, ensuring high air qual-
ity has been a core task of environmental management. However, the atmosphere cannot 
be contained by human-made boundaries. Dust, particulate matter, and acid rain contain-
ing pollutants easily cross state borders. Transboundary air pollution demands international 
cooperation, yet bilateral or multilateral cooperation on air pollution is a challenge. In par-
ticular, cooperation between countries with asymmetries in power, interests, and domestic 
and international pressure faces many difficulties.

To explain this phenomenon, we begin by operationalizing cooperation steps and theo-
rizing asymmetric barriers in cooperation on atmospheric politics, focusing on the trans-
boundary air pollution issue. With the well-developed literature on hydropolitics as a guide 
(Daoudy 2009; Dinar 2009; Han 2017; Warner and Zawahri 2012), we identify the compo-
nents of atmospheric politics, examining the degree of cooperation and contention among 
stakeholders in a shared atmosphere with the following questions: (1) What are the charac-
teristics of atmospheric politics? (2) What are the frameworks by which to analyze coun-
tries’ cooperation on atmospheric politics? (3) How do these characteristics and frame-
works form different dynamics that revolve around the countries’ (or political entities’) 
cooperation on agreeing to decrease transboundary air pollution?

We define atmospheric politics as the authoritative allocation of value with respect to 
the atmosphere. The scope of atmospheric politics covers global issues (such as climate 
change and ozone layer depletion), regional issues (such as transboundary air pollution and 
acid rain), and local issues (such as air quality degradation) (Mitchell 2010). This study 
focuses on regional atmospheric politics, particularly transboundary air pollution. Atmos-
pheric politics necessarily involves problems with amorphous attributes (blurred bounda-
ries and multiple causes), issues of quality rather than quantity (fewer incentives for eco-
nomic cooperation), and direct links to economic development based on energy use.

First, the amorphous aspects of atmospheric politics tend to lead to a mismatch of juris-
dictions. While sovereign airspace exists, atmospheric boundaries are blurred, and trans-
boundary air flows are multi-directional. This can create difficulties in establishing clear 
jurisdiction, reasonability, causes and costs of damages, and coordination between science 
and policy (Tuinstra et al. 2006). Second, the quality is more important than the quantity of 
transboundary air issues. Without proper schemes, air pollution quantity is not financially 
beneficial for trade. In contrast, in hydropolitics, water quantity can be a clue for coop-
eration (as well as conflict) through sharing water resources (irrigation, industrial use, or 
hydropower generation). Cooperation with a large volume of water resources for electricity 
generation or other water usages can facilitate mutual and direct economic benefits for par-
ticipating countries. However, unlike hydropolitics, atmospheric politics does not generate 
immediate and monetary incentives for cooperation because states do not gain anything 
material or visible. Of course, cooperation in atmospheric politics could beget benefits 
such as public health and eco-system enhancement, but these incentives and outputs tend 
to be long-term and are not easily convertible to monetary value. Third, emissions of air 
pollutants (and bad air quality) are closely linked to economic and industrial development. 
When more economic development (including increases in energy consumption and motor 
vehicles) is pursued, greater emissions are produced (Harris and Lee 2017). To reduce air 
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pollution, substantial regulatory and monetary efforts should be in place with proper link-
ages between governance, institutions, and actors (Selin and Van Deveer 2003). In sum-
mary, atmospheric politics, including regional transboundary air pollution, global climate 
change, and ozone depletion, concerns problems that are challenging to solve collectively.

The process of environmental cooperation has been discussed in the literature. Hass 
et al. (1993), for example, proposed the three phases of policy activities; agenda setting, 
international policies; and national policy response. Agenda setting is to identify problems 
for collective response. International policies aim to coordinate policy measures for collec-
tive application. National policy response is to comply with international measures. Mitch-
ell (2010) added some other components in international environmental negotiation. To set 
the agenda, it needs to build up knowledge, concern, and urgency. In the process of inter-
national policy making, mutually acceptable goals and policies should be generated. After 
maintaining and promoting momentum, regulatory or procedural form of institution can be 
initiated and strengthened (O’Neill 2009).

Based on the phase of environmental cooperation (Mitchell 2010; O’Neill 2009; Yarime 
and Li 2018), we operationalize the four step process of environmental cooperation on 
transboundary atmospheric politics in Fig.  1. We develop this process to analyze trans-
boundary air pollution cooperation at bilateral and multilateral levels, but this can be uti-
lized as a step in identifying general environmental cooperation. 

The first stage is issue identification, in which bilateral or multilateral discussions 
about atmospheric politics and the causes and effects of transboundary air pollution begin 
(Mitchell 2010; Yarime and Li 2018). Paying attention to shared atmospheric problems and 
initiating discussion is the first stage in cooperation in atmospheric politics. In this stage, it 
is critical to identify the parties’ shared issues. Identifying stakeholders is also imperative 
to beginning discussions.

The second stage involves collaborative research, shared recognition of air pollution 
responsibility, and a search for policy options. This stage aims to build scientific, political, 
and economic consensus on the issues identified (Kim 2007). This step can be facilitated 
by collaborative research to identify the causes and effects of transboundary air pollution. 
Collaborative research consists of (1) monitoring emissions data (sources and amount) and 
air and precipitation quality, and (2) modeling air pollutant flows and the causes and effects 
of pollutants (Kim 2014, 156) based on scientific data and research (Lee et al. 2019). It is 
critical to identify where, how much, and which air pollutants come from and flow to. In 
addition to natural scientific research, social science research to examine policy options 
and economic viability is also required (Mitchell 2010). All collaborative research out-
puts should be shared and made publicly available in order to proceed toward a binding 
agreement. Otherwise, uncertainty in scientific findings in natural and social science may 
impede progress. Related to knowledge and information, a number of studies also mention 
the absence of an epistemic community as a factor that explains the poor level of environ-
mental cooperation in Asia as compared to that in other regions (Kim 2007).

After setting the agenda in the first and second steps, the third step is to make a legally 
binding agreement on air pollution management through negotiation process (Mitchell 
2010; O’Neill 2009). This multilateral or bilateral environmental agreement should set out 
rights and obligations that include procedural details, implementation schemes, organiza-
tional cooperation (institutional) setting, funding, and reporting requirements (Min 2001). 
Policy coordination lays out the procedure for environmental cooperation by setting out 
which state parties have what kind of responsibilities.

The final step is to implement an agreement on atmospheric politics. With funding and 
institutional schemes, the concerned parties translate the agreement into international and 
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domestic actions. Stakeholders implement the enacted policy options with organization 
and resources. This stage includes conducting domestic and international measures to miti-
gate transboundary air pollution, monitoring the performance of international cooperation 
and domestic action, and making revisions to address unexpected drawbacks.

Proposed cooperation steps for atmospheric politics of transboundary air pollution can 
be applied to analyze past efforts including the USA–Canada Air Quality Agreement (Roe-
lofs 1993) and Finland–USSR. This framework can be also useful to analyze and propose 
cooperation schemes to address current bilateral transboundary air pollution among Paki-
stan–India–Bangladesh, other countries and regions.

2.2 � Asymmetric barriers to advancing cooperation in transboundary air pollution

Three asymmetries—in state capacity, economic interests, and domestic pressure—and 
a lack of international pressure are key factors in producing conflict and cooperation in 
atmospheric politics, which revolves around transboundary air pollution between “source” 
and “receptor” countries.

First, asymmetry in general state power stems from differences in state power between 
the involved countries. State power depends on multiple factors, such as economy (e.g., 
General Domestic Product), military, territory, population, and cultural heritage. This 
asymmetry allows a hegemonic state located in the “upstream” or source position to evade 
or prevent advancing four-step cooperation with countries in the “downstream” or affected 
position (Warner and Zawahri 2012). If their state powers significantly differ, the weaker 
state can neither force nor financially help the stronger state to agree and implement an 
agreement. As is witnessed in hydropolitical dynamics, following the simple logic of real-
ism in international relations (Haas 1990; O’Neill 2009), which analyzes the conflictual 
process among multiple states with general power asymmetries and ensuing consequences, 
an upstream hegemon has more incentive to ignore the afflicted countries with lesser 
state capacity and less incentive to cooperate with them (Dinar 2009). In a similar vein 
but from a different angle, this asymmetry of state capacity produces a “politics of over-
attention and inattention” (Shin et al. 2016; Womack 2015). This is a situation in which 
weaker countries give most of their attention to bilateral atmospheric political interaction 
while trying to force their larger counterparts to cooperate. Stronger countries, however, 
are occupied with other international security and economic issues and thus do not devote 
as much attention to the conflictual relationship (Shin et al. 2016; Stephen 2009; Womack 
2015). We hypothesize that a higher level of asymmetry in state capacity likely hinders 
progress in transboundary air pollution cooperation in Northeast Asia.

The second asymmetry in economic interests is another factor that influences the phased 
development of cooperation in transboundary air pollution atmospheric politics (Fraenkel 
1989). If countries in the region shared similar costs and benefits, as in the hydropoliti-
cal cases, cooperation is likely. Despite state capacity differences between stronger hegem-
ons upstream and weaker neighbors downstream, environmental regimes for cooperation 
occasionally work through the co-benefits of joint action to create and share added value 
according to a neoliberal theory perspective, which emphasizes that economic co-benefits 
propel multiple states to cooperate on a certain bilateral and/or multilateral issue (Dinar 
2009; Han 2017; Hussein and Grandi 2017; Kim 2014). However, asymmetries in eco-
nomic costs and benefits based on the polluter-pays principle hinder cooperation (Perrin 
and Bernauer 2010). We assume that, unlike hydropolitical cooperation, which produces 
electricity, water irrigation, environmental diversity, and other shared economic benefits, 
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in atmospheric politics, transboundary air, whether clean or dirty, creates few if any bilat-
eral economic opportunities or international markets. This means that each country—be 
it a source, a receptor, or both—is more likely to obtain economic benefits if the source 
country reduces domestic air pollution. However, any type of added value such as electric-
ity in hydropolitics cannot be created in atmospheric politics, aside from potential benefits 
from reducing environmental risks. Therefore, one of the two dimensions of economic co-
interests from hydropolitical cooperation—not added value but reduced pollution—is the 
only dimension for economic interests that typically matters more in a receptor country. 
We argue that a higher level of asymmetry in economic interests is likely to hamper the 
advancement of transboundary air pollution cooperation.2

The third factor, that of asymmetry in domestic pressure, is based upon the established 
literature on the interaction between domestic politics and international politics. Domes-
tic and international politics frequently, if not always, interact (Putnam 1988). Domestic 
changes prompt changes in the international context and vice versa; the causal directions 
usually run both ways. A set of domestic variations in the countries directly involved play 
an important role in the foreign policy decision-making process. This asymmetry is fun-
damental for state leaders to take transboundary air pollution seriously and try to solve the 
issue in an international framework. The source country’s domestic audience cares about 
the serious air pollution within its territorial boundary because it directly harms their qual-
ity of life, and only rarely because it also harms the quality of life in neighboring coun-
tries. They do not care about and so ignore the effect of transboundary air pollution in for-
eign lands. By contrast, the receptor country’s domestic audience puts enormous political 
pressure on their government to bilaterally negotiate with the source country to reduce its 
domestic air pollution or multilaterally attract international attention and cooperation. We 
argue that asymmetries in domestic pressure at the giving and receiving ends are likely to 
impede international cooperation on transboundary air pollution.3

In addition to these three asymmetries, the last element in atmospheric political coop-
eration on transboundary air pollution is international pressure. Neoliberal scholars of 
international relations pay great attention to the role of international organizations or 
regional integration in mediating between stakeholders in international conflicts (Keohane 

Fig. 1   Cooperation steps for atmospheric politics of transboundary air pollution

2  Note that financial support/subsidy transfer from the receiving country to the transferring country is 
another aspect of this economic-interest dimension. In fact, the case of China–South Korea experienced this 
economic interaction at a very low scale, which does not qualify as a game-changer due to the difference 
in size between the two countries and the sheer volume of air pollution in mainland China. If the receiving 
end is much larger economically and more capable of subsidizing the transferring end, this might be a criti-
cal factor in the game. This policy suggestion is applicable to the case of North Korea (source) and South 
Korea (receptor).
3  The degree of domestic audience pressure depends on multiple factors (variables) such as the nature of 
the political regime (democratic or authoritarian), the level of economic development (poor, developing, or 
developed), and scientific information on the various features of the air pollution (transboundary, domestic-
generated, atmospheric dynamics, impact on quality of life, etc.), which are beyond the scope of this paper.
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and Joseph 2012; Luterbacher and Sprinz 2001). There are many examples of global—
often regional—organizations that mediate and settle serious conflicts of interest among 
the member countries of a region. Moreover, such a binding international regime puts 
substantial pressure on larger and stronger countries, often called regional hegemons, to 
protect smaller neighboring countries through either international legal mechanisms or 
the collective efforts of smaller countries in the region. If there is a binding international 
organization or integration structure such as the European Union (EU) or the Association 
of Southeast Asian Nations (ASEAN) in the region of the transboundary air pollution con-
flict, phased cooperation on reducing transboundary air pollution is more likely to happen.

3 � Transboundary air pollution cooperation between China and South 
Korea

This study uses a primarily qualitative methodology because it aims to understand the 
causes and effects of the degree of phased transboundary air pollution cooperation among 
countries with an in-depth case study. This study depends on qualitative data—(1) archi-
val data (government documents, statistical data, policy briefs, media reports, etc.) and (2) 
interview data collection and analysis (utilizing key interviews with sixteen experts, offi-
cials, and journalists among many others). Interviewees were selected due to their exper-
tise in environmental cooperation and transnational air pollution issues (published journal 
articles, news articles for scholars and journalists, and primary tasks for public officials). 
We conducted semi-structured interviews with open-ended questions. The data were col-
lected from the targeted countries—South Korea (Seoul) and China (Nanjing, Beijing, and 
Jilin Province)—a various (national, local, and partly individual) levels during recurring 
fieldwork from June 2018 to August 2019.4

3.1 � Transboundary air pollution cooperation between South Korea and China

Based on the theoretical framework, we empirically examine the process of transboundary 
air pollution cooperation between South Korea and China. This study focuses on the bar-
riers to cooperation for agreement on the causes and effects of transboundary air pollution 
between South Korea and China rather than real actions that have been taken to deal with 
such pollution, as no actions have yet been taken. In the above analytical scheme of coop-
eration steps for atmospheric politics, we find that South Korea and China have achieved 
some attributes of the intermediate stage of collaborative research. South Korea and China 
bilaterally have not achieved a legally binding agreement (the third step) or implementation 
(the fourth step). The concrete contents are as follows.

Bilateral environment cooperation between the government of the Republic of Korea 
and the government of the People’s Republic of China began in 1993 with the signing of 
the Agreement on Environmental Cooperation. After the collapse of the Soviet Union and 
expanded diplomatic relations with former communist countries, South Korea regarded 
environmental cooperation with China as fundamental for extending and deepening the 
countries’ bilateral relationship. In the agreement, both governments share broad and 

4  Note that in addition to the interviews conducted during the fieldwork, some interviews were conducted 
via email and phone to obtain more diverse interviewees in China and South Korea.
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somewhat symbolic issue identification, such as “coping with global environmental degra-
dation threatening human survival (MoE 1993).”

Ten years later, in 2003, the agreement identified the primary ministries for cooperation 
with a Memorandum of Understanding (MOU) between the Ministry of Environment of 
the Republic of Korea and the State Environmental Protection Administration of the Peo-
ple’s Republic of China on Environmental Cooperation. The symbolic agreement required 
identifying the responsible party for environmental cooperation on a range of issues. The 
MOU between the Ministry of Environment (South Korea) and the State Environmental 
Protection Administration (China) aimed to solidify the 1993 agreement in order to recog-
nize increasing threats from transboundary air pollution (yellow dust) and desertification. 
The MOU also stated that both ministries recognized the benefits of collaborative research 
on long-range transboundary air pollution (MoE 2003). However, there was no concrete 
plan or schedule for collaborative research.

In 2005, more focused cooperation for transboundary air pollution was discussed under 
an arrangement between the Ministry of the Environment of the Republic of Korea and 
the State Environmental Protection Administration of the People’s Republic of China on 
Ground Monitoring and Information Exchange for Dust and Sand Storms (MoE 2005). 
This arrangement proposed a monitoring and alarm system to track transboundary air pol-
lution. However, the results of the collaborative research and information/data exchange 
were not made public. After the arrangement came a series of MOUs for collaborative 
research and potential agreements to tackle transboundary air pollution,5 but these efforts 
were in vain. Kim and Kim (2018) identified a lack of actual collaboration between China 
and South Korea on transboundary air pollution, despite a number of MOUs. Our inter-
views with South Korean experts and public officials confirmed a lack of collaborative 
research and sharing of research outputs between South Korea and China.6 Furthermore, 
scientific studies on transboundary air pollution from Chinese experts have mostly focused 
on China’s domestic air pollution rather than regional (Asian or international) pollution 
(for example, Gu and Yim 2016).

Instead, the Ministry of Environment of South Korea collaborated with the US space 
agency NASA (National Aeronautics and Space Administration). Their joint project, 
KORUS-AQ (South Korea-US Domestic Air Quality Collaborative Research), announced 
that approximately 52% of PM2.5 came from domestic sources; 34% from China; 9% from 
North Korea; and 6% from other places in 2017 (NIER 2017). This scientific research pro-
ject was conducted through international cooperation, but without China’s participation.7

A number of proposals for collaborative research between South Korea and China have 
been announced. For instance, the Korean National Institution of Environmental Research 
and the Chinese Research Agency for Environmental Science (CRAES) signed the MOU 
for the establishment of a Collaborative Research Team between South Korea and China 
in 2015. However, in contrast with the public announcement of collaborative research out-
comes between South Korea and the United States, China refused to publicly announce 

5  July 3, 2014, Memorandum of Understanding between the Ministry of Environment of the Republic of 
Korea and the Ministry of Environmental Protection of the People’s Republic of China on Environmental 
Cooperation; 2016 MOU for Collaborative Research Team on Air Quality of Korea and China.
6  Interviews with South Korean experts, January 12, August 23, 2019; officials January 13, 2019.
7  Despite a series of research efforts inside and outside of China, we could not find any data that reported 
the scientific evaluation of transboundary air pollution between China and South Korea. See Kim and Kim 
(2018).
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the outcomes of collaborative research on China, Japan, and South Korea’s transboundary 
air pollution (LTP: Long-range Transboundary Air Pollutants in Northeast Asia).8 While 
collaborative research has been conducted following suggestions from the Tripartite Envi-
ronmental Ministers’ Meeting among South Korea, China, and Japan (TEMM) and other 
MOUs, China argued that collaborative research results are “expected” to be published 
rather than “agreed” in the MOU. China also insisted that the data for research were obso-
lete (data from China from 2008 and 2010, compared to data from South Korea from 2013) 
and therefore too unreliable to present publicly. Thus, South Korea and China failed to pub-
licly share collaborative research that could identify the causes, trajectories, and effects of 
transboundary air pollution in East Asia.9 The spokesperson of China’s Ministry of Ecol-
ogy and Environment recently argued that PM in Seoul comes from Seoul itself rather than 
China. He insisted that the PM level in Chinese cities has dramatically improved while the 
level in Seoul has worsened. In summary, Chinese officials publicly announced that there 
was little evidence that Seoul’s PM was caused by China (Chinese Ministry of Foreign 
Affairs 2017; Kim and Kim 2018). The Minister of Environment of Korea rejected the 
Chinese argument, saying that data have shown that high levels of PM in South Korea were 
coming from China and other foreign sources (Cho 2019).

In applying the analytic framework of cooperation steps/phases for atmospheric poli-
tics, South Korea and China have managed to identify transboundary air pollution as a 
shared environmental problem. From the beginning of the bilateral agreement, transbound-
ary air pollution has been on the list of issues requiring cooperation. Both countries are try-
ing to find multiple stakeholders, encompassing ministries, businesses and industries, and 
researchers. At most environmental meetings, transboundary yellow dust and PM issues 
have been discussed as key agenda items.

However, China and South Korea have not reached the second step for collaborative 
research. Based on the shared recognition of the importance of collaborative research, it 
is critical that the two countries conduct and share natural and social scientific analysis. 
While substantial emphasis has been placed on collaborative research, China and South 
Korea have not presented research results stating the cause, trajectories, and effects of 
transboundary air pollutants. Without common and shared beliefs regarding the causal 
mechanisms of air pollution, it will be challenging to propose policy options as well as a 
binding agreement with mandates.

3.2 � Hindering asymmetries in cooperation on transboundary air pollution 
between China and South Korea

We empirically apply the proposed theory of asymmetry to a case of transboundary air 
pollution cooperation between South Korea and China. As the previous section illustrated, 
this study focuses on the lower stage of bilateral cooperation in the phased development of 
transboundary air pollution settlement: the countries in question have passed the first stage 
of issue identification and are stuck at the second stage of collaborative research regarding 
the causes and effects of transboundary air pollution. Thus, this empirical study does not 
deal with the third and fourth stages, as they have not yet occurred.

8  Hangyoreh Newspaper, June 19, 2018. China, Japan, and Korea’s collaborative publication of PM from 
China broken down. (http://www.hani.co.kr/arti/socie​ty/envir​onmen​t/84978​1.html
9  Interview with Chinese expert, January 11, 2019; Chinese official, January 20, 2019. Cho (2019).

http://www.hani.co.kr/arti/society/environment/849781.html
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The failure to establish cooperation to settle transboundary air pollution between 
South Korea and China stems from the following factors. The suggested three asymmet-
ric categories—state power, economic interests, and domestic pressure—and the element 
of international pressure play a critical role in producing such a result. On the one hand, 
China’s much larger state capacity, the lack of common economic interests related to the 
issue, the lack of domestic pressure in China, and little international pressure have hin-
dered the two countries from settling the issue of transboundary air pollution of PM10 and 
2.5 from China to South Korea throughout the 2010s. On the other hand, the mounting 
domestic pressure in South Korea to settle this issue has pushed the South Korean govern-
ment to accelerate the phased development of settlement (Kim 2018; Oh 2019). The afore-
mentioned scientific research shows that this air pollution was a serious problem in South 
Korea well before the 2010s. However, the severity of the pollution and renewed public 
awareness have forced the South Korean government to redouble its efforts to complain to 
and negotiate with China since 2016, as demonstrated by the aforementioned petition to the 
Presidential Office. These asymmetric factors have been combined with a lack of bilateral 
cooperation and deepened the two countries’ environmental conflict.

First, there is obvious asymmetry in the state power of China and South Korea. Chi-
na’s territory is 100 times the size of South Korea; its population is twenty-eight times 
as large as that of South Korea. Differences in their economic and military state capaci-
ties are substantial. The GDP ratio is almost ten to one—China’s was USD12.2 trillion 
and South Korea’s was USD1.5 trillion in 2017. The military spending ratio is eight to 
one—China’s was USD225.7 billion and South Korea’s was USD37.3 billion, not count-
ing nuclear weapons and aircraft carriers, in 2017.10 Moreover, the South Korean economy 
has become increasingly overdependent on China since the 2010s, creating another eco-
nomic asymmetry; the mutual trade ratio is 30% for South Korea and 8% for China.11 In 
other words, South Korea is significantly less powerful in military capacity than China, 
impeding it from coercing China to cooperate. Even though China’s military superiority 
is not directly used for environmental gains in this case, it allows China not to seriously 
consider more cooperation with South Korea on settling the environmental conflicts. It also 
has significantly fewer economic resources than China, meaning that it cannot subsidize or 
finance China to reduce its air pollution or to cooperate in the phased development of the 
PM issue settlement.

As the theory of asymmetry in international relations predicts (Shin et al. 2016; Wom-
ack 2015), a larger country, often referred to as a “regional hegemon,” gives little or no 
attention to the conflictual issues of transboundary air pollution with its smaller neighbor, 
which usually generates excessive attention on the issue among the elite and the public. In 
this context, even though the domestically pressured South Korean government demands 
that the Chinese government cooperates on the PM issue, thus far its demands have been in 
vain (Huanqiushibao 2017; Kim 2018; President Office 2018).12 China has not been very 
proactive in the settlement of the PM issue with South Korea (Huanqiushibao 2017)13; for 
the Chinese government, this transboundary air pollution issue is minor in comparison 

12  Interviews with South Korean officials and experts, January 12, 2019; Chinese experts and journalist, 
January 8, 11, and 25, 2019.
13  Interviews with Chinese experts and officials, January 8, 11, 20 and 25, 2019.

10  Data retrieved from the World Bank Dataset (https​://data.world​bank.org/indic​ator/NY.GDP.MKTP.CD) 
and SIPRI dataset (https://www.sipri.org/databases/milex).
11  Data retrieved from the Korea Customs dataset (https​://unipa​ss.custo​ms.go.kr:38030​/ets/).

https://data.worldbank.org/indicator/NY.GDP.MKTP.CD
https://unipass.customs.go.kr:38030/ets/
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with other issues it faces, such as North Korean nuclearization, the trade war against the 
USA, and frictions involving the Belt and Road Initiative.

Another dimension of asymmetry is the lack of economic opportunities to create added 
value and environmental advantages that are mutually beneficial for South Korea and 
China. As we discussed above, the settlement of pollution in hydropolitics can generate 
substantial economic added value in addition to the general ecological and hygienic ben-
efits for both source and receptor countries. However, in the case of transboundary PM pol-
lution between South Korea and China, there are few if any mutually beneficial economic 
interests.14 If the PM transfer from China to South Korea is dramatically reduced, South 
Korea will receive enormous economic benefits through improved public health. Last a 
few years, South Korean national and local government has increased its budget to improve 
the deteriorating quality of air, mainly due to PM 2.5 and 10. The government increased 
the budget to cut the PM pollution in South Korea from 2.3 trillion Korean Won (20 bil-
lion USD) in 2019 to 4 trillion Korean Won (3.7 billion USD) in 2020, 74.6% increase in 
just one year (Park 2019). The financial cost is significant for South Korea, but it does not 
directly benefit China.

Moreover, the fact that atmospheric politics lack an economic mechanism to generate 
cooperation (unlike hydropolitics, which impacts fishery resources, electricity, etc.) exacer-
bates asymmetry between the countries, thus hindering international cooperation. One eco-
nomic incentive for China to reduce transboundary air pollution might be targeted financial 
and technological support from South Korea, as South Korea attempted to provide in 2016 
and 2017.15 However, these efforts had negligible effects in the Chinese cities in which 
they were tested because the amount of support was insufficient. As such, South Korea 
cannot create the economic incentive structure for China to reduce the transboundary PM 
so far.

Third, there is an obvious asymmetry in the pressure of the countries’ domestic audi-
ences to settle this PM transfer issue—it is high in South Korea but almost nonexistent in 
China. South Korea is the receptor, with a consolidating democracy, developed economy, 
and scientific knowledge on transboundary air pollution among the domestic audience.16 
The Chinese public, however, stands in the opposite position and criticizes its South 
Korean counterparts on this issue. The public, led by the national media (Dong 2018),17 
deny any transboundary PM from their country to South Korea and call South Korea’s 
claims groundless (Dong 2017; Huanqiushibao. 2017; Liu and Wang 2017), even though 
these Chinese citizens heavily criticize the identical air pollution in their domestic envi-
ronment and have placed heavy pressure on their central and local government to reduce 
it. Instead, they point out that South Korea itself generates a substantial amount of PM, 
according to Chinese, South Korean, and other investigations. Above all, most citizens, 
including Chinese experts who study the Korean peninsula and who are most knowledge-
able about bilateral relations, neither recognize nor care about the issue.18 Kim and Kim’s 
(2018) content analysis from 1996 to 2016 found that news reports and scientific research 

14  Interviews with Chinese experts and officials, January 8, 11, 20 and 25, 2019.
15  Interview with South Korean experts, January 13, 2019.
16  By contrast, North Korea is a closed authoritarian state with an underdeveloped economy and little sci-
entific knowledge. North Korea is not demanding that China settle this transboundary PM issue.
17  Interviews with Chinese experts, January 8 and 25, 2019.
18  Interviews with Chinese experts, November 16, 2018; January 9, 11, 20 and 25.
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from China have not linked air pollution in China to its transboundary impacts on North-
east Asia.

Another element that hinders cooperation on this issue is the lack of international 
regime pressure on China. Northeast Asia has no reliable or functioning regionally inte-
grating organization such as the EU in Europe (Fraenkel 1989; Tuinstra et al. 2006) or, to 
a lesser extent, ASEAN in Southeast Asia (Nurhidayah et al. 2015). This type of interna-
tional organization among countries with less asymmetrical state power usually possesses 
binding power to help member countries negotiate and settle conflictual environmental 
issues. Transboundary air pollution is a good example of issue-specific buffering to accept 
the guidelines for dispute resolution, or to submit a dispute to an international tribunal. If 
the PM issue were framed in a broader multinational or international regional context, the 
bilateral asymmetry would be reduced, and the phased development of the PM issue set-
tlement could be accelerated. Nevertheless, South Korea’s ongoing attempts to work with 
Japan to encourage cooperation from China to investigate this particular atmospheric polit-
ical issue in the 2010s via the Tripartite Environmental Ministers Meeting have not had 
substantial success. Moreover, a more comprehensive multilateral regional organization, 
the North-East Asian Subregional Program for Environmental Cooperation (NEASPEC), 
does not yet have an effective regional architecture with binding institutions or treaties in 
Northeast Asia.

3.3 � Discussion and policy suggestions

Given the barriers, in the foreseeable future, cooperation through bilateral or multilateral 
international negotiations to settle transboundary air pollution between these two countries 
hardly move beyond the second step of collaborative research to produce shared recogni-
tion of the causes and effects and then consider policy options, not to mention the third step 
of binding agreement and implementation in the foreseeable future.19

Instead, it appears that the solution to such a conundrum should come from both the 
international dimension and domestic Chinese domestic politics. Note that there is a “posi-
tive externality” factor of the source-transferor country’s own efforts to reduce air pollution 
in its territory. In this context, a more plausible solution for transboundary air pollution 
might be motivated not by international negotiations and cooperation but by the pollution 
transferor’s domestic needs to reduce it for its own sake. In addition, domestic pressure 
to reduce regional as well as intranational transboundary air pollution across one’s own 
territory—for example, from province A to province B—may motivate the central and pro-
vincial governments to take actions to curb the pollution and may also be effective in the 
international arena. The positive externality of these domestic conflicts would be another 
critical factor in the process of international transboundary air pollution cooperation.

In making progress in bilateral cooperation with South Korea to reduce the transfer of 
polluted air, the already mounting domestic pressure in China and its government’s proac-
tive and serious responses to reduce PM would be a key under the international stalemate 

19  Joint research projects (of China, Japan, and South Korea) for Long-range transboundary air pollutants 
in Northeast Asia recently announced the summary report of 4th stage (regarding PM) LTP project (Nov. 
20, 2019). LTP (2019). While it was the first collaborative research outcome announcement, detailed con-
tents on the influence of sources (Chinese cities) on receptors (South Korean cities) between China and 
South Korea estimates are not identical. In addition, transports of PM during high level seasons (from 
December to March) were not included in the report (Kim 2019).
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(Ahlers and Shen 2017; Chinese State Council 2015; Tilt 2019). PM in mainland China 
has been skyrocketing, to the extent that everyday life cannot be sustained in many parts of 
the country—especially in Beijing, the northeast provinces, and the coastal provinces. This 
air pollution, along with other forms of severe environmental pollution, has even destabi-
lized the Chinese authoritarian regime; since the early 2000s, the number of incidents of 
pollution-related social unrest has soared (Ahlers and Shen 2017; Nielsen and Ho 2013). 
Since Xi Jinping came to power in 2012, and particularly in the last few years, the Chinese 
central government has made great efforts to reduce PM across China, especially in the 
Beijing area (Chinese State Council 2015; Zhen 2018).20 Even though such a strong drive 
is often labeled “environmental authoritarianism” (Beeson 2015) and involves penalizing 
polluting industries as well as disadvantaged citizens in order to reduce PM, particularly in 
winter (Ahlers and Shen 2017; Beeson 2015), it has vastly improved the region’s air qual-
ity and was praised by domestic and international media (Zhen 2018). In fact, this success 
was lauded by many South Korean media outlets, which criticized their own government’s 
inability to reduce domestically produced PM (Yang 2018). To be sure, despite this domes-
tic success, PM within and outside of China remains a severe hazard.

Reducing asymmetries may facilitate the atmospheric politics of transboundary coop-
eration. It may be challenging to lessen state capacity asymmetry within the short term, 
but economic asymmetries can be reduced by creating win–win economic benefits for 
transboundary air pollution. Sharing best practices and technologies to mitigate PM in 
both countries can produce economic benefits. In addition, strengthening the international 
regime can lower asymmetries in transboundary air pollution. Countries in Northeast 
Asia have developed multilateral environmental cooperation networks, including the Acid 
Deposition Monitoring Network in East Asia (EANET) and Long-range Transboundary 
Air Pollutants (LTP) (Yarime and Li 2018). The current development (October 2018) of 
the Northeast Asia Clean Air Partnership (NEACAP) provides a multilateral arena as “a 
voluntary, science-based, and policy-oriented programme under NEASPEC (UNESCAP 
2018).” In addition to bilateral efforts for cooperation, a multilateral regime can put for-
ward potential legal agreements for transboundary air pollution by proposing technical and 
policy measures for Northeast Asian countries (NEASPEC 2018).21 Bilateral cooperation 
between Korea and China would be facilitated through the existing multilateral efforts. 
Despite the challenges in multilateral coordination, LTP, EANET, and NEASPEC could 
reduce the competition over the concern on “who takes initiatives” as well as offer forum 
for collaboration.

In the process of regime building, lessons from EU CLRTAP, ASEAN agreement 
on transboundary haze pollution, and the Paris agreement on climate change should be 
acknowledged and reflected. Forming and operating multilateral cooperation in Europe for 
40 years provide promising reference to build up effective atmospheric political coopera-
tion (Fraenkel 1989; Tuinstra et al. 2006). Recent formation of ASEAN agreement could 
also offer how multiple participants make agreement to curb regional transboundary air 
pollution. Close examination on the effectiveness of ASEAN agreement will guide East 
Asian countries’ regime design and implementation scheme, avoiding a symbolic institu-
tion formation (Nurhidayah et al. 2015).

Particularly, a multilateral nationally determined contribution (NDC) agreement, uti-
lizing the Paris Agreement format for climate change, would be a scheme to reduce 

20  Interviews with Chinese experts, November 16, 2018; January 9, 11, and 17, 2019.
21  Interviews with a South Korean expert, January 21, 2019.
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transboundary air pollution in the region. In such a scheme, each country nationally com-
mits a reduction target, makes plans, implements pollution reduction policies, and ratifies 
the agreement, conducting measure, report, and verify (MRV) pollutant reduction and 
capacity building support through international treaty organizations. In the situation of 
asymmetries, multilateral cooperation, instead of bilateral polluter’s pay principle such as 
US-Canada air pollution settlement case, would be a long-term, plausible and comprehen-
sive strategic solution. Furthermore, strengthening epistemic communities that share a core 
belief in causes and effects as well as policy options might help reduce asymmetries in 
knowledge and thus facilitate collaborative research.

4 � Conclusion: implications and further studies

This study develops a conceptual framework for one of the key atmospheric political issues, 
transboundary air pollution, with an in-depth analysis of factors that hinder the develop-
ment of cooperation to resolve issues related to transboundary air pollution between China 
and South Korea since the early 2010s. We discussed three asymmetric factors—state 
capacity, economic interest, and domestic pressure— and the element of international 
regime pressure as key variables hindering bilateral cooperation to reduce transboundary 
PM moving from China to South Korea. Empirical studies on transboundary air pollution 
cooperation thus far have primarily examined European and Southeast Asian cases; North-
east Asia has been understudied, with few exceptions (Kim 2007, 2014; Shim 2017). Our 
study fills this gap in the literature.

Considering these factors’ negative effects on cooperation between the source country 
and the receptor country, it is clear that bilateral cooperation to resolve the transboundary 
PM issue between China and South Korea faces severe difficulties in the short term (Shim 
2017).22 Cooperation will likely be stuck at the second step of the suggested conflict-res-
olution model of collaborative research, even though the South Korean government con-
tinues to make efforts to negotiate with China bilaterally and multilaterally. Moreover, it 
might be problematic for South Korea to demand that China reduce the transboundary PM, 
or even to reduce its own PM production, because this pollution generation is also attrib-
uted to its economic interdependence with Chinese polluting industries. Moreover, South 
Korea produced a massive amount of PM during its industrialization period and, to a lesser 
extent, still does.23 Unfortunately for South Korea, it happens to be on the downstream side 
of wind currents, while China is on the upstream.24

In this context, as discussed above, South Korea has no choice but to hope that 
domestic pressure in China to accelerate the reduction process of Chinese intranational 

22  Interviews with Chinese experts, January 11, 2019; Chinese officials, January 20, 2019; South Korean 
experts, January 12, May 21, 2019.
23  It is analogous to the certified emissions reduction issue in climate-change debate, because South Korea 
produced a massive amount of PM in the last several decades without being recognized as a source-trans-
feror to its neighboring countries, but now blames China for generating and transferring PM to it.
24  Hypothetically, if China was downstream and South Korea was upstream, there would be a much lower 
level of conflict revolving around the transboundary PM. Instead, China might be in South Korea’s position 
and be demanding a resolution to the issue. If so, South Korea would be under severe pressure to cooper-
ate with its more powerful neighbor, and the asymmetric logic would run the opposite way, accelerating 
the cooperation process. From a different perspective, the primary receptors victimized by the massive PM 
transfer from China would be the countries of Central Asia and Southeast Asia.
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transboundary PM is maintained and enforced. Reducing PM within China’s own territory 
would automatically reduce the volume of transferred PM to South Korea, leaving China 
more open to cooperating with South Korea (and Japan) in the atmospheric political arena. 
Ironically, China’s domestic pressure to protect its own citizens, who generally deny the 
harmful effects of transboundary PM on South Korea, will most likely serve as an impe-
tus for China to address the PM problem that also affects South Korea. If this is the case, 
China, with its improving environmental credentials, is more likely to communicate and 
cooperate with South Korea on this issue in the coming years.

For students of global environmental politics, comparative politics, and China and 
Korea studies, addressing severe transboundary PM is an urgent task for both academic 
and policy purposes. Topics that will be addressed in further research are as follows. First, 
comparative studies between ASEAN’s transboundary haze pollution agreement and coop-
eration efforts and those of Northeast Asian countries—China, South Korea, North Korea, 
Mongolia, and Japan—will be pursued to generalize the conceptual frameworks that were 
proposed in this paper. Second, we will focus on the sub-national and intranational level 
of analysis by examining important domestic actors such as local governments, industries, 
media, NGOs, and ordinary citizens in atmospheric politics.

Appendix: List of interviewees

Interviews were conducted in a face-to-face manner with semi-structured questions con-
cerning the causes or drivers of international cooperation over transboundary air pollution. 
Interviewees agreed to be anonymously interviewed. All interviews lasted between 30 min 
and 1 h or via email.

Code Background Date

1 Professor at a University in Northeast China (International 
Relations)

January 8, 11 and 20, 2019

2 Researcher at a University in South Korea (China Studies, 
China-South Korea Relations)

November 16, 2018; January 25, 2019

3 Journalist from a Newspaper in Beijing January 25, 2019
4 Local government official from Tianjin (External Affairs) January 25, 2019
5 Chinese government official from the Ministry of Com-

merce 
January 24, 2019

6 Scholar from a University in Beijing January 26, 2019
7 Chinese scholar from a University in Seoul  January 9 and 17, 2019
8 Local government official from Jilin (Environmental 

Affairs)
January 20, 2019

9 Professor of a University in Jilin Province (China Studies, 
China-South Korea Relations)

January 20, 2019

10 South Korean official (Foreign affairs) May 9, 2019
11 Researcher at Hanyang University, South Korea (Environ-

mental Politics)
August 23, 2019

12 Professor from Korea University (Energy and Environmen-
tal Politics)

August 12, 2019

13 Professor from Kwangwoon University, South Korea (Envi-
ronmental Politics)

July 4, 2019

14 Environmental activist from South Korea July 4, 2019
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Code Background Date

15 Professor of Atmospheric science at Yonsei University May 21, 2019
16 Researcher from the Korea Environmental Institute May 21, 2019
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