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Abstract 

To tackle transboundary air pollution in East Asia, international schemes for 

environmental cooperation have been introduced, including the Acid Deposition 

Monitoring Network in East Asia (EANET), Long-Range Transboundary Pollution of 

China, Japan and Korea (LTP), and the North-East Asian Subregional Programme for 

Environmental Cooperation (NEASPEC). These programs, however, have not been 

successful in establishing robust regimes for effectively reducing transboundary air 

pollution in the region. This paper aims to examine the formation of epistemic 

communities through these programs in East Asia, in comparison with the Convention on 

Long-Range Transboundary Air Pollution (CLRTAP) in Europe. A bibliometric data on 

the scientific articles and reports produced is analyzed to examine the network structure 

of the scientific activities through EANET. The fragmentation of expert groups within 

EANET and among the major international schemes on air pollution in East Asia 

contributed to discouraging solid formation of an epistemic community covering air 

pollution comprehensively in the region. That would make it difficult to reach a consensus 

based on the current state of scientific knowledge on air pollution for providing effective 

advices and recommendations for the development of policies and regulations. 

 

Keywords: air pollution, East Asia, EANET, scientific knowledge, epistemic community 

 

 

Introduction 

mailto:yarimemasa@gmail.com


2 

 

As countries in East Asia experienced rapid economic growth, first in Japan, followed by 

South Korea, and more recently in China, air pollution has become a serious problem in 

this region. Atmospheric pollutants go beyond national borders and affects the health 

conditions of the population of other countries. Cooperation among Japan, China, and 

South Korea has been implemented since the early 1990s, and there has been some 

progress in establishing cooperative schemes for scientific activities, notably, the Acid 

Deposition Monitoring Network in East Asia (EANET), Long-Range Transboundary 

Pollution of China, Japan and Korea (LTP), and the North-East Asian Subregional 

Programme for Environmental Cooperation (NEASPEC). These programs, however, are 

have not contributed to establishing effective international regimes to tackle 

transboundary air pollution in East Asia. 

This paper aims to investigate why the institutional arrangements established for 

scientific cooperation among the relevant countries in East Asia have not functioned 

effectively to create robust international regimes for reducing transboundary air pollution. 

We look at the case of the Convention on Long-Range Transboundary Air Pollution 

(CLRTAP) in Europe and examine the case of EANET in East Asia, particularly paying 

attention to the formation of epistemic communities based on scientific knowledge and 

expertise for providing recommendations for policy making. A bibliometric data on the 

scientific articles and reports produced is analyzed to examine the network structure of 

the scientific activities involved in EANET. It is argued that the fragmentation of 

epistemic communities on air pollution in East Asia has contributed to producing effective 

scientific advices for establishing solid international regimes for effectively tackling air 

pollution in the region. 

 

The Role of the Epistemic Community in Environmental Cooperation in Europe: 

Convention on Long-Range Transboundary Air Pollution (CLRTAP) 

Regional environmental problems are considered to be international public goods, which 

involve significant problems of collective action (Haas, 2016). As global public goods are 

concerned, it is normally very difficult to coordinate the policies of the countries involved, 

even when the number of the countries involved is relatively small, as in the case of East 

Asia. The complexities and uncertainties of recent environmental issues have made 

international policy coordination indispensable, but at the same time difficult to achieve 

or maintain. 

As access to scientific data and knowledge is becoming increasingly critical in 

understanding the mechanisms and process of environmental problems, the role of the 

“epistemic community” has been emphasized in facilitating international environmental 

cooperation (Haas and Stevens, 2011). An epistemic community, defined as a network of 
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professionals with recognized expertise and authority to policy-relevant knowledge in a 

particular domain or issue (Haas, 1992). The epistemic-community approach places a 

greater emphasis on science and considers that the formation and development of 

environmental regimes is mainly driven by the application of scientific understanding of 

ecological systems to environmental policy issues (Haas, 2016). Scientific knowledge 

based on trust and consensus among the members of the epistemic community is 

considered as a crucial condition for successful environmental cooperation among 

countries. 

The critical role played by the epistemic communities has been demonstrated in the 

case of the acid rain problem in Europe. Europe has been struggling to tackle 

transboundary air pollution since the 1960s. Aimed at reducing the emissions of cross-

boundary air pollutants, the Convention on Long-Range Transboundary Air Pollution 

(CLRTAP) was adopted in 1979 in the framework of the United Nations Economic 

Commission for Europe (UNECE). With the signature of 32 parties, including European 

countries, the United States, Canada, and the European Community, it was the first 

multilateral regime for tackling atmospheric environmental issues. Following CLRTAP, 

protocols were introduced to deal with specific air pollutants, such as sulfur, nitrogen 

oxides, and volatile organic compounds (VOC). Institutionally incorporating close 

interaction between scientists and policy makers, CLRTAP has been regarded by many 

scholars as one of the most successful regimes for facilitating international environmental 

cooperation (Munton, Sooros, Nikitina and Levy, 1999). 

Under CLRTAP, the European Monitoring and Evaluation Programme (EMEP) has 

been established as a science-based and policy-driven program for international co-

operation to solve transboundary air pollution problems in the region (European 

Monitoring and Evaluation Programme, 2016). The main objective of EMEP is to 

regularly provide governments and subsidiary bodies with qualified scientific information 

to support the development and further evaluation of the international protocols on 

emission reductions negotiated within CLRTAP. Initially, EMEP focused on assessing the 

transboundary transport of acidification and eutrophication, and later the scope of the 

program has widened to address the formation of ground level ozone, persistent organic 

pollutants (POPs), heavy metals, and particulate matters. EMEP’s main activities include 

collection of emission data, measurements of air and precipitation quality, and modelling 

of atmospheric transport and deposition of air pollutions, and they are used to evaluate 

the quantity and significance of transboundary fluxes and related exceedances to critical 

loads and threshold levels. In 1999 it was decided to include integrated assessment into 

the core activities through building on past modelling work. The Centre on Emission 

Inventories and Projections collects emissions and projections of acidifying air pollutants, 
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heavy metals, particulate matter and photochemical oxidants. 

The concept of critical loads of ecosystem and the interactive computer model of 

the regional acidification information system (RAINS) have served as critical tools for 

connecting scientific knowledge to policy-making in this regime (Sundqvist, Letell and 

Lidskog, 2002). In the Nitrogen Oxides Protocol the critical load means a quantitative 

estimate of the exposure to pollutants below which significant harmful effects on sensitive 

elements of the environment do not occur (United Nations Economic Commission for 

Europe, 1988). Defined as such, the concept made it possible to set effect-oriented targets 

to different countries depending upon scientific assessment of the carrying capacity of 

vulnerable ecosystems, instead of uniform emission cuts, which would be more equitable 

and politically acceptable (Levy, 1993). That contributed to creating cooperative attitudes 

in the negotiation by avoiding an excessive focus on who is responsible for emitting 

pollutants (Wettestad, 1997). The RAINS model, which was developed at the 

International Institute for Applied Systems Analysis (IIASA) in Austria, is an integrated 

assessment model to provide a scientific basis for emissions reductions under LRTAP by 

attempting to determine the geographic dispersion and environmental consequences of 

acidifying pollutants (Tuinstra, Hordijk and Amann, 1999). While scientists initially 

complained about uncertainties and oversimplification with regard to critical loads and 

the RAINS model, policymakers found the concept and the model very useful in the 

negotiations, with the uncertainties creating a certain degree of flexibility in the complex 

interface of science and policy (Tuinstra, Hordijk and Amann, 1999). In effect, the 

concept of critical load and the RAINS model functioned as boundary objects, facilitating 

close and dynamic interactions between scientific expertise and political decisions 

(Sundqvist, Letell and Lidskog, 2002). 

 

International Cooperation for Addressing Air Pollution in East Asia: Acid 

Deposition Monitoring Network in East Asia (EANET) 

The remarkable economic growth, accompanied by energy demand, has significantly 

increased emissions of air pollutants and greenhouse gases in East Asia. The emissions of 

nitrogen oxides (NOx) and sulfur oxides (SOx) in the region exceeded those in Europe or 

North America in the middle of the 1990s and have continued to grow since then 

(Akimoto, 2003). During 2005-2015, the emissions of NOx and non-methane volatile 

organic compounds (NMVOC) increased by 25 and 15 %, driven by rapid increase in the 

emissions from China (Wang, Zhao, Cai, Klimont, Nielsen, Morikawa, Woo, Kim, Fu, 

Xu, Hao and He, 2014). East Asia accounts for approximately 30% of the world total 

NOx emission, and its share of carbon dioxide (CO2) emission is even larger. The large 

emissions of NOx, SOx, CO2 and other air pollutants bring about a serious deterioration 
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of air quality in the region and a large contribution to global climate change. East Asia is 

also considered as one of the highest ozone (O3) pollution areas in the world, with adverse 

impacts on human health, crops yields, and forest trees. 

Efforts to establish international cooperation for tackling transboundary air 

pollution among East Asian countries started in the early 1990s. The Acid Deposition 

Monitoring Network in East Asia (EANET) was initiated in 1993 with an aim to 

understand and reduce environmental impacts of acid deposition (Secretariat for EANET 

and Network Center for EANET, 2011). Expert meetings were organized for four times 

by 1997 to discuss the state of acid deposition in the region, effects on ecosystems, and 

future steps toward regional cooperation. Recognizing that a comprehensive approach 

was required for assessing the impacts incorporating multiple factors involved, the 

experts recommended that acid deposition monitoring should be improved and 

strengthened. As monitoring methods and analytical techniques were different 

significantly among the countries in East Asia at that time, it was difficult to evaluate the 

state of acid deposition in the region accurately with available monitoring data. Hence the 

expert meetings agreed on establishing a regional collaborative monitoring network and 

proposed guidelines for standardized monitoring methods and analytical techniques. 

The first session of the Intergovernmental Meeting of EANET was held in March 

1998 in Yokohama, Japan to discuss the fundamental characteristics of the proposed 

network, including objectives, activities, schedule for establishment, institutional and 

financial matters. Ten countries participated in the preparatory phase activities, namely, 

China, Indonesia, Japan, Malaysia, Mongolia, Philippines, Republic of Korea, Russia, 

Thailand, and Viet Nam. The Japanese Environmental Agency functioned as the interim 

secretariat for the network, and the Acid Deposition and Oxidant Research Center 

(ADORC) base in Niigata, Japan was designated as the interim network center. An interim 

scientific advisory group was also established to advice on the scientific aspects of the 

preparatory phase activities. The technical manuals and guidelines for monitoring of wet 

deposition, soil and vegetation, and inland aquatic environment were developed by the 

committee and adopted at its second meeting in March 2000. 

At the second session of the Intergovernmental Meeting held in October 2000 in 

Niigata, Japan, it was formerly decided to start EANET activities on a regular basis from 

January 2001. The objectives of EANET were set to create a common understanding of 

the state of acid deposition problems in East Asia, to provide useful inputs for decision-

making at local, national and regional levels aimed at preventing or reducing adverse 

impacts on the environment caused by acid deposition, and to contribute to cooperation 

on the issues related to acid deposition among the participating countries. The Scientific 

Advisory Committee (SAC) was established under the Intergovernmental Meeting, the 
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highest decision making body. The United Nations Environment Programme (UNEP) in 

Bangkok, Thailand was designated as the Secretariat and ADORC as the Network Center 

for EANET. SAC is composed of scientists and technical experts nominated by the 

participating countries and advise and support the Intergovernmental Meeting on 

scientific and technical issues of the network. Under SAC, subsidiary bodies were 

established to cover the four main areas of acid deposition monitoring, namely, wet 

deposition, dry deposition, soil and vegetation, and inland aquatic environment. 

Monitoring for wet and dry deposition are implemented in order to measure 

concentrations and fluxes of acidic substances deposited to the ground, while monitoring 

for soil and vegetation, and inland aquatic environment are being implemented to assess 

adverse impacts on terrestrial and aquatic ecosystems. 

A regional network for acid deposition monitoring has been established through 

EANET. Currently there are 51 sites for acid deposition monitoring in the network, 

including 20 remote sites, 12 rural sites, and 19 urban sites. Data and information for 

ecological impact studies are collected from 14 inland aquatic monitoring sites and 16 

soil and forest vegetation monitoring sites. A standardized set of methodologies for site 

selection, sampling and chemical analyses are followed at all the sites to ensure technical 

conformity within the network. The Network Center has hosted a central data collection 

system for compiling, storing and managing the data from these monitoring sites. Since 

2000, the summaries of the monitoring data have been published annually, with the 

monitoring data also available from the website of EANET. Based on the data collected 

from these monitoring sites, annual assessments of the state of acid deposition in the 

region have been conducted. Periodic reports on the state of acid deposition in East Asia 

have also been published, utilizing the data accumulated from the start of monitoring. 

Special reports for policy makers have been published for three times in the past, as well 

as biannual newsletters highlighting recent achievements and progress. 

Various activities have been conducted through EANET to improve the technical 

capabilities and skills of those involved in managing acid deposition in the participating 

countries. Technical missions are dispatched annually to all participating countries to 

assist in monitoring performance, laboratory operations, data management and other 

procedures, in addition to national workshops, scientific workshops, individual training 

courses at the Network Center and annual expert meetings. In cooperation with EANET, 

the Japan International Cooperation Agency (JICA) also conducts a training course in 

Japan and a third country training program on acid deposition and other air pollution 

issues in Thailand annually. Numerous publications including technical manuals, 

monitoring guidelines, data publications, quality assurance and quality control (QA/QC) 

programs, and training materials have been disseminated to the member countries to 
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further support the capabilities of personnel in monitoring, assessment and management 

of acid deposition. A number of scientific research projects on acid deposition and its 

effects were conducted in collaboration with scientists from the participating countries 

with diverse natural environments and climatic conditions to obtain a better 

understanding of the processes involved. 

 

Fragmentation of the Epistemic Communities on Air Pollution in East Asia 

In Europe scientific consensus on ecological, social, and economic impacts of air 

pollution has been achieved through the epistemic community, whereas there was little 

consensus on source-receptor relationships of acid deposition among researchers in 

different countries in East Asia in the early stage of international cooperation in the 1990s 

(Kim, 2007). The Chinese Academy of Science, for example, claimed that China 

contributed only 3.5% to the total sulfur deposition in Japan, whereas Japanese experts 

reported that China accounted for approximately half of the anthropogenic wet sulfur 

deposition. Another research estimated that China accounted for around 65% of the total 

SO2 emissions in Asia and contributed 17% of the sulfur deposited in Japan and 13% in 

South Korea. The RAINS-ASIA model, an integrated model designed for Asia, concluded 

that China was responsible for 16.2% of sulfur deposits in Korea and 11.3% in Japan, 

although China did not accept the result, mentioning the methodological problems of the 

model. With the wide variations in scientific opinion among the countries, East Asia had 

difficulties in establishing solid epistemic communities that can provide common 

understanding of the problems and authoritative advice on transboundary acid rain in the 

region. 

In the framework of EANET, SAC has been established to work on scientific issues, 

and scientists were institutionally guaranteed to participate in the policy-making 

processes. The scientists were able to contribute to producing scientific data by 

facilitating the monitoring activities and publishing periodic reports on the state of acid 

deposition. EANET as a network has contributed to providing a platform for sharing the 

concern over the effects of acid rain and building capacities to collect accurate and reliable 

data on pollutants using standardized methodologies. 

Despite the solid presence of scientific experts in the framework of EANET, 

however, their activities had only limited impacts on policy making (Yoshimatsu, 2016). 

SAC was originally created to facilitate objective and neutral discussions based on 

scientifically valid knowledge. Reflecting the diversity in the backgrounds and 

competences of the scientists sent by the member countries, however, it was not an easy 

task to provide common advices and recommendations for policy decisions through 

consensus and agreement. Countries such as Cambodia, Laos, and Myanmar had 
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difficulties in dispatching experts with professional skills because human resources were 

not sufficient and were instead represented by government officials in SAC meetings. The 

experts coming from Japan, South Korea, Malaysia, and the Philippines included 

researchers in academia who would be able to maintain relatively autonomous positions 

to provide neutral recommendations based on scientific data. The experts from China and 

Vietnam were sent by research institutes that were affiliated to the government. These 

diverse backgrounds of the participants in SAC have contributed to creating an 

environment in which they would be able to reach a consensus based on scientific 

knowledge and expert judgement. 

To further understand the relationships among the scientists participating in EANET, 

bibliometric analysis is conducted. Data on the scientific articles and reports produced in 

connection to EANET activities is analyzed to examine the network structure of the 

scientists involved. EANET Science Bulletins (Volume 1, Volume 2, and Volume 3) are 

used for collecting the bibliometric data on scientific publications related to EANET 

(Network Center for EANET, 2008, 2011, 2013). Each volume of EANET Science 

Bulletin contains the reports of the EANET Research Fellowship Program (2005-2007 

for Volume 1, 2008-2009 for Volume 2, and 2010-2012 for Volume 3), scientific and 

technological research papers from the participating countries, and the abstracts of 

published papers related to EANET (except for Volume 3). EANET coauthor network 

figures are drawn by using the software UCINET. Figure 1, Figure 2, and Figure 3 show 

the temporal evolution of the network of the co-authors of scientific articles produced 

from 2008 to 2013. The nodes in the figures represent the following countries: China 

(orange), Japan (dark blue), South Korea (yellow), Southeast Asia (excluding Thailand) 

(red), Thailand (light grey), Mongolia (purple), Russia (dark green), United States (light 

blue), and Europe (light green) 
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Figure 1 Network of the Co-authors of Scientific Articles Related to EANET (2008) 

 

 

Figure 2 Network of the Co-authors of Scientific Articles Related to EANET (2011) 
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Figure 3 Network of the Co-authors of Scientific Articles Related to EANET (2013) 

 

The result of the bibliometric analysis suggests that, when the network first came 

into shape, the network was centered around a cluster of scientists coming from Japan, 

the United States, China, Europe and Korea. Then several new networks were added into 

the original cluster in the period from 2008 to 2011. There were mainly two types of 

network. One type of networks are those composed of scientists coming from the same 

country. And the other type of networks are those composed of Japanese scientists and 

scientists from a different country, primarily China, the United States, or a country in 

Southeast Asia. Collaboration among scientists coming from countries other than Japan 

was fostered only to a limited extent. The structure of collaboration among scientists has 

become further fragmented in the following period from 2011. Four collaboration groups 

have emerged, namely, those involving Russia-Mongolia, Europe-Russia, Southeast Asia-

Japan, and Japan-China-Southeast Asia. At the same time, the total number of scientists 

engaged in the activities of EANET has decreased significantly. It would be difficult to 

observe that a solid epistemic community has been firmly established through EANET. 

In addition to EANET, there are also other frameworks introduced for international 

cooperation to address air pollution in East Asia in the 1990s. The joint research program 

on Long-Range Transboundary Air Pollutants (LTP) in Northeast Asia was initiated by 

the National Institute of Environmental Research of South Korea in 1995, with support 

from Japan and China for starting a working group composed of government officials and 
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experts (Kim, 2007). Since 1996, the Expert Meetings for LTP have been held annually 

to discuss scientific research needs on uncertainties and gaps and to contribute to creating 

a base for a systematic research for understanding long-range transports of pollutants in 

the region. After the Sub-Working Group Meeting for LTP involving 12 experts was 

established in 1999, efforts were devoted to build a foundation for international joint 

research, to establish concentrations and emissions database, and to develop a modeling 

system with quantitative estimations of the impacts of the transboundary air pollutants. 

While EANET mainly focuses on measuring pollution in the region for longer-term 

purposes, LTP projects put a primary emphasis on modeling for short-term purposes. 

The Northeast Asia Sub-regional Program of Environmental Cooperation 

(NEASPEC) is an intergovernmental initiative launched in 1993 to build a foundation for 

collaboration on transboundary air pollution through technical projects (Shim, 2017). 

NEASPEC’s members include South Korea, North Korea, China, Japan, Mongolia, 

Russia, the United Nations Economic and Social Commission for Asia and the Pacific 

(UNESCAP), the Asian Development Bank (ADB), the United Nations Environment 

Programme (UNEP), the United Nations Development Programme (UNDP), and the 

World Bank. Priority areas for cooperation include technical assistance for the mitigation 

of air pollutions including SO2 from coal-fired power plants, demonstration of clean coal-

fired power plant technologies, and air pollution data collection, standardization, and 

analysis. Since 2010, new approaches and strategies have been explored for holistic 

programs on monitoring, modeling and impact assessment, better connection between 

science and policy, open and effective exchange of knowledge and data and air pollution-

climate interaction, particularly short-lived climate pollutants (SLCPs). 

As we have seen, several schemes for multilateral cooperation, such as EANET, 

LTP, and NEASPEC, have been introduced for addressing transboundary air pollution in 

East Asia since the 1990s. These international programs, however, have been organized 

by different countries in the region; EANET has been initiated by Japan, LTP by Korea, 

and NEASPEC has been operated by six countries in the region. Also the organizational 

and institutional characteristics of these program are heterogeneous. EANET has 

maintained stable and credible administrative bodies and supported substantive scientific 

activities focusing on monitoring data on acid depositions. LTP has experiences on 

modelling of long-range transport of pollutants in the region, with a relatively small 

budget in a weak institutional framework. NEASPEC has engaged with international 

organizations for providing technical assistance for emission reductions, but the 

secretariat only has a weak function with a small budget. 

Table 1 shows the issues and topics addressed by the international cooperation 

schemes in East Asia, in comparison with Europe. As you can see, there are various kinds 
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of issues concerning air pollution, such as acid deposition measurement, photochemical 

oxidants, heavy metals, persistent organic pollutants (POPs), particulate matters (PMs), 

integrated modeling, emission inventory, and emission process models. While these 

issues are basically dealt with in EMEP established under CLRTAP, they are addressed in 

different schemes for international cooperation, including EANET and LTP. Cooperation 

and coordination among these international schemes have been limited in scope and depth. 

 

Table 1 Issues Addressed by the International Cooperation Schemes on Air Pollution in 

East Asia and Europe 

Issue East Asia Europe 

Acid Deposition 

Measurement 

EANET EMEP 

Photochemical Oxidants LTP, TEMM Project EMEP 

Heavy Metals LTP EMEP 

POPs East Asia POPs 

Monitoring 

EMEP 

PMs LTP EMEP 

Integrated Modeling  EMEP 

Emission Inventory LTP, MICS-Asia EMEP 

Emission Process Models LTP EMEP 

Based on (Nam, 2015). 

TEMM: Tripartite Environmental Ministers Meeting for Japan, China, and South Korea 

MICS-Asia: Model Inter-Comparison Study for Asia 

 

The fragmentation of expert groups within EANET and among the major 

international schemes on air pollution in East Asia contributed to discouraging solid 

formation of an epistemic community covering air pollution comprehensively in the 

region. That would make it more difficult to reach a consensus based on the current state 

of scientific knowledge on air pollution for providing effective advices and 

recommendations for the development of policies and regulations. It is a crucial challenge 

in East Asia to epistemic community that can provide common understanding of the 

problems and authoritative and concordant advice on transboundary transportation of acid 

rain of the region. 

 

Concluding Remarks 

Since the 1990s, several schemes for multilateral cooperation, notably EANET, LTP, and 
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NEASPEC, have been introduced for addressing transboundary air pollution in East Asia. 

More than twenty years of their experiences shows a certain degree of progress in 

institutional developments for international cooperation in the region. The existing 

international schemes for environmental governance have contributed to facilitating 

scientific understanding of trans-boundary air pollution in East Asia through joint 

research and information sharing on research data. There still remains a challenge, 

however, that East Asia has been very slow in creating any international scheme that 

would be comparable to the regulatory regime implemented in Europe. 

The scientists involved in EANET activities tend to work in separate groups and 

the international schemes for scientific cooperation have not been coordinated well with 

each other. That has functioned to inhibit solid formation of an epistemic community 

covering air pollution comprehensively in East Asia. The fragmented epistemic 

communities did not function effectively in providing robust advices and 

recommendations based on scientific knowledge and expertise to the diplomatic 

processes for addressing transboundary air pollution. 

Recently, short-lived climate pollutants (SLCPs) have attracted much attention in 

attempts to mitigate near-term climate change and improve air quality simultaneously by 

reducing air pollutants with positive radiative forcing (Akimoto, Kurokawa, Sudo, 

Nagashima, Takemura, Klimont, Amann and Suzuki, 2015). Major SLCPs causing both 

global warming and degradation of air quality are tropospheric ozone, methane (CH4), 

and black carbon (BC). Together with organic carbon (OC), sulfate (SO4
2-), and nitrate 

(NO3
-), BC is a constituent of small particulate matters such as PM10 and PM2.5, which 

increasingly pose serious effects on human health. Main source of trans-border air 

pollution. It is estimated that at least 30% of PM2.5 in South Korea originated from China, 

and a maximum of 50% of PM2.5 concentration in Japan is considered to be due to trans-

boundary sources. As a co-benefits approach to linking climate change and air pollution 

is getting increasingly important, it is critical in East Asia to establish a robust epistemic 

community that can provide common understanding of the problems and authoritative 

advices and recommendations based on scientific knowledge and expertise. 
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